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ingmhtEmenaa® 2
mngsswemiTmANIMAERnNmHEERs - tHmgnaiw s
mngsswampmapsmiGRtmaEgnos - Shindnds
MITMBIRING 84 MIMIMI (Screening and Prevention)
[HauRYmg
SUMSHHMINSH] TR

ﬁfiﬁgm?.s CBC indices Myt

maAmAgn; phit gt g Gt Hnnkg

-

miigginnume

MIMRNY

Beta - Thalassemia major

Beta - Thalassemia intermedia

Alpha - Thalassemia (Hb H disease)
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ses6H6e2% / Introduction

Thalassemia major titfinmuiangeigmiminsmehmaignaiyi (anemia) MG
fmw ¢ - o feige whwunmeinaaaifisin  (lethargy), SsmnaEms 8y
miinGisify-sinlin (hepatosplenomegaly)

minimuhisginemnusy FIEUMUMANIHANAIGIMOGIBMITMULNG 81 mI
gugmussinsmemasainpuuthgih  Iuthigmsinsmnuugugisssntanth
nuiisfinunfigd

inggisstiodu wiimegigfantmivips 81 Beinpautimgnuidis
Lmsmﬁgm[gmsmE*iﬁtgjﬁtjmmmﬁnnmﬁiﬁﬁgf{mnnmmmigsﬁmiﬁﬁg‘iaﬁﬁ?jmgmm
Iﬁiﬁﬁ'jmslﬁiﬁlfﬂﬁ ﬁgﬁmmﬁﬁéﬂmﬁ?ﬁgﬁagﬂmﬁgmmﬁfﬁsjﬁgmimfﬁﬁgﬁmﬁmm HA
DRI BEINIINGS Jysiumininigifus 84 wmningfigimypansemeitums

spiguinnumiundsiseinnuutimenau s 3



L &ad 4 o

sEgeIC oMmRNEsiEsS

mgneid [thalassemia] tpminstingismimdamugnts 1 hndd Sangumetvs
autosomal recessive iitmeHEnaiSifuSMATTRIMpLISe 9

maéa5@559:955?55:mgemse%éswaas@g%s . Soagneseest
ﬁfﬁm@mtm%ﬁmﬁmgﬁﬁﬁmmﬁﬁrﬁLﬁﬁ ‘fh’mmsmﬁnn-mjﬁ9m§smit§ﬁ31mﬁ§sm1ﬁ§
ﬁimmﬁﬁﬁs TEUTUgRUIEIMWMSMIBWEE U Wi Y U IL‘ESIStB‘}ﬁﬁS (globin
chain) iﬁﬁjiH‘HﬁUS‘I mﬂmgimﬁﬁiﬁeﬁjmmsmmnmejﬁﬁs wEAEmn o, B, 5 B4
y NGNITEIE

ISR EE oguEie:

fsaen smanesiess (B — thalassemia)

mnan:shEmiuesw(pt) u #inme (8°) isigudiunsiegivsm (B-chains) 1 1HLE
198 innetamidimans HbA ywuessitmgses tatuiwesmnieidiis
RINEIUE Hb F 81U Hb A2 it BsmaAigen Hb A

Heterozygous state th f* p° thalassemia trait (tumiﬁmﬁgﬁmmﬁﬁﬁﬁ ) ttntis
mmtmﬂﬁﬁﬁﬁsmm‘siﬁtﬁﬁiﬁﬁﬁm‘1 Homozygous state iuitd p* thalassemla (B*B")
1 compound heterozygous state (B*B°) mmﬁmm@mﬁjﬁﬁiﬁﬁmjﬁ—tmtﬁ mﬁﬁ
Usmﬁtﬂﬁﬁﬁiﬁn 7-10 Lﬁ/uﬂj‘i

Homozygus state iused B° - thalassemia (B°B°) SMURMMSNAITITERIHES hYUTE
femenagna eI UM I MITIUAmY 4

e mgpesiesd  (o— thalassemia)

mRAn:uE hEMIGsSuaSinaigimmuN (a-chains) iBwhwgiaiamsiug 1giub
eitmnsurtngnTengmetin 1 tmﬁmmmsoﬁmnmajmsmﬁﬁswjmmmmﬁmts
simeteiusm S tgmeiun (B- and y - chains) whwBsmAligEm Hestie
simameiiggmiumdin 1 mngsukjminmeama (tetramers) ﬁgmtmm@s
aamais igpmeun

Hb Bart = 4
HbH = p4

Ugmﬁgmmsmgmrﬁqn?ﬂmmsalemmgmﬁgs ¢ (4 functional o globin genes)
RENRUTEN avo/oor

ol smgainimimnidmseinnuutinanaogs



greamismengmBunigumeysinisgmin B y m niwens wggisputisaym
[gmsmﬁgwﬁmﬁﬁjfgun:mmi:mﬁmmnﬁﬂymgmmtmﬁﬁ?ﬁlﬁﬂm (o-thalassemia trait)
fimithes o-thal 1 (--/ao ) U o’-thalassemia 84 o-thal 2 (-o/oa) U o
thalassemia

Homozygous o*-thalassemia aimeisEhts (-o/-o) Stﬁ‘msm iej ﬁtﬁﬁiﬁtﬁﬁm‘i
yamamigwegmmssifangungminisnmsysiymis o o8 [HiteKmem
(/) whtmssndfingnbs H whwmemmanaiufiaeg s v sSynoodimng
NIRRT GHENA 4 )

SinsgriBumesangtngmuuMBuBsmsyeninym (no functional o-genes) (i
MSRImATEht  (--/--) %ﬁmmsnmsmm%smmfﬁnsmstgjtﬁ wigismeth Hb
Barts hydrops fetalis (SfiTHIwWANINSMAGHI{ES MEINTYSIUENL YItw:nm
8 I{Mweine) 4

Aingagnuammgnagiistimenuw mpiuieiSumauimeits hanmuaing
(polygenic factor) &1 minitusgmumsnansy 4 ﬁtﬁiﬁtnﬁm@mfﬁm@mtmﬁiﬁé
isjm'hrﬁﬁﬂitﬁfﬁémn?smiﬁrﬁﬁlmﬁmﬂﬁtﬁmﬁﬁstapm 18 B ORISR G
AINHEEEL ﬁmnmﬁﬁmmmﬁsmmtsmrmﬁiejﬁﬁs (globin chain) t Mg U
ﬁmtumggmmsmmmjﬁmgjmummﬁﬁstﬁﬁiﬁﬁﬁmjmntajﬁﬁs mﬁﬁrﬁﬁsmmnmsgs
i8IUMIFRR 4

fifangs Bumsm@munspnenigii ( ovalocytosis ), fiehien 8y s
migngmamstmEaumnEsngayre 1sinuniiitd p-thalassaemia IHMSIIA a-
thalassaemia &1 finNsaitnAIIa Hb F §tud] p-thalassaemia ms{uiaiigjii 4

mndeswoeqrsmngemngainmndgle . Suidgle

Shinggismmen melyuisuuamusnlissnigissymisatmaumimgrosiin
iGunwswEsgitinanismistmaEgiseings 1 dnssuamuertufimidssym
e mMRNA U hwanimadsgmmnuaigirostsagm  (globin  chain) 9
maifsistinigbsttntumommmins ifsuanueAimane vy

mids (single amino acid ) 1gif4 tejmaiun g iefiusm

immsdnpigindammmacny €oo pasismgnismimitumatis 4

spiguimnumiunEsiseinnuutimenau s d



swfgBer

HIARWMEN (glutamic acid) GIUASigiunm (a mutation in codon 26) (gimstign
it lysine 4 isigl‘tﬁéitﬁ heterozygous state &iti Hb E w180 biE-mo% jumuwsusia
WYY

tmgaéiﬁ homoozygous state i (Hb E levels) 156 £0-900% iBMMBUAME]HS
mmggnaifinane 1 igehunuamfiehes Hb E igithytssy p-thalassemia i

TAMRBJ SO REINI v EeIEAET U wuigighi

mnegRNMisHgInYIvA) Hb E tiwsi o B4 p-thalassemia uiis §]ins phenotypes

gt IRUURENISTY 90 MFNY INFRKMMENATABIRHOM 1

65555@%9 Constant Spring (Hb CS)

Hb CS iRmidjulimigsnBuIEuUGOCH (termination codon 142 defect) 19141 o2
globin gene 1 tugs MiE8] HISMIAIAHIS o globin chain IBmmsuigy omo
MEN)MAIE 115) MRNA 171 1t Bsmsigsmn iiituthgne G ajmsmisiuneg

Bequinisfieymaiun jutywmitisigiisgiminms Hb Barts 4

191Ru61 heterozygous state i Hb CS Huthit 1% JotytuMaGygmivaiingRos 1
191161 homozygous state iisi Hb CS #shl 9- & % iiwmosegragiidimel i
[0 1 #EINEIUE Hb CS thity o’-thalassemia wifiimstin Hb CS-H ifiwmniags

RSP DR RIS

HEIRYINN[UIAGIRoisMgNAINS B winostsprimsmamamnm 1 [pRs[!
MINGNSUISY  IHMGIAMSMEMIMEOYRPUIANHSMENATNBHINE Myt
G871 www.thalassaemia.org.cy

RHAN: HRRISC ORGP BICBELNLAFVRUNNI
UFEMS homozygous P thalassaemia thAuumeINAEIMEIG{W igMst Hb Sul
IAARNIREWw & fetal hemoglobin (HbF) 4 thaspian:juign. HbF (iungith HbA

8 smgainimimnidmseinnuutinanaogs



guiss HbA msmaimBaisimwmtd ¢ - o ieigl Bwnwediwinidumend
thalassaemia major MGIGNIMINGAIEM

MBLHANESH, INRMUINMMuIvUIRHY gum
o BuImiliths .

o Bamitme

o TRgFEII

o guptimsmiving (Infections)

iEsmennmaig. Hilinfusuytoigitignaigit (progressive anemia), i~
i3YInG (hepato-splenomegaly), NMiimuw{ggi{ey (metabolic stress),  mirditna
TNEMANBINYINWSIFUMSUAGMN MnmEMwREGh 8 Tuuwsn 1108s
ANWAie, AMEumstH (B) thalassaemia major MESMINTYSHWPEIWING
INLIUEH Y MIUnG 9

HUSHIBINNG RC HUHMNNS / Screening and Prevention

ilgfimmunbhthangs  (B) thalassaemia, imemilmnImINAYSIOUURAAN
(antenatal screening) B FUSIMBUMCEGIS] MUIEAIGAANG{NL HAS IR
A 1 MRS nngnmwnEnsn heeitimemnts uniERmaENT missns
wIRIRNSNR §UAIUAY (at-risk couples) igumusimansidumsnd 9
muwtiggumsmiinnis. Qrinmesgunimsantiuismuiinaisiwaingin 8y
mivenjuigimeiiguninsnsti 4 '

iglipigwngm. 88 Hb thiinstingiawisudything cgngrpinspmantping
mow 19l to% ispeinegieh mdmmmOIMNAMONEIAESE 1 duiss
msnyiGimims (prevention programme) tmiaigs tmsﬁw%ﬁwﬁ%fﬁm%smt&mmm
inwmns i EmwEntinAnsmo s signsaminnmumeiivgs 5 duan
pumIBGmIONReInmasnEesEasiimg ewmnssmfamugniinsnd
SimnsgnuEanT B SunsihgFnmng | '

mulin hGGudyan g gponl [gisgumsnims Ahipmeparyiutingitumes
Bematimegra 4 gwmeiige h@gmaigme  iewpiegwnimenfitiuaien
Suipmepaouginig: 1 thvamfh, mgmmBdjegumenimasicic hmbndy
AMYLIGSS :

o MiHGIngaMn (Health education)

spiguimnumiunEsiseinnuutimenau s 90



twhiggiemnudu (5! MsunlniEuNesgumITANYAMAIR Y]t NS [Ug
mogsmimamitingiguginsmanw pmnEhy Ry (at-risk couple)
Suednsnsimusian iwsgumsmissinNuuURUIwOEES o

o

o miimaming (Screening), iBwHRHMSIMLMSMUGINSNIAEURRRUGH R

w

vgomiddimmwenamiminiufdyys (primary prevention) |

v

msgmn b ivmBgjingninivammgnaias (B - thalassemia carrier) :

o. milmaudy : fng red cell indices musds. IHESAMAMUUNTH
hemoglobin analysis (Hb typing) Sinstaugnamitums MCV §i/g MCH
Bruge

B, midmmamiun o sEpemingeasidyy § Aond red cell indices,
hemoglobin analysis (Hb typing) St HbA, itnsunmugiisses 1 nuHsanws,
piEmTmmamumingsdimesuhauitutyienqing moun 8
i mgnwid Sudime{puumnuIgitumssHgingiht mun 84 Tusm
menwiesd TG red cell indices MsmnEYM itwMITss MBS
I EINAISEweN

. ﬁn[ﬁﬁyt[mtm}fﬁﬁng (Genetic counselling)

miﬁjﬁpmﬁms (genetic counselling) msmmmﬁﬁﬂmﬁﬁﬁ Itﬁﬁjmséummﬁjﬁﬁu
iengdimemimins imsmmmﬁmmnmﬁmnﬁ?snmmﬁms (genetic diagnosis)
meidi  pudinudinmosesifisonaistiizang  imwsninsnwns
{Fug BumutannSARna M TR SIS eMA  B {EaN TR
wwgnRmsEmag pactEumsEntiE NS Snomnme S Bngms
miemns 9

miinpignng ginsimmwiwsiugunie : mdnffimetnonidugaid
y asmtdupwsiaimefadiifiumepings  ginsgudygigad

dnimaisdl, 1iwShwgmoligs & mmn;sﬁmg{%nngﬁ, (st
gignowidumemnimins g ifunwpidims 1

muBwEiuise BMs{Hims :
= muEinsisiumwnsFepitimsnmininumanT 1

«  mingjHNamo 5 iS85 (prognosis) i8tH. mgMaNNUMAELMS 1w
meigigam 9
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«  InSEANE W EEHREgIURENR L 8 wmRApiBEaT 1 miss
a[EigRugInunin (family tree) 1 tRMBIGTH (AN MISIMsMTRA{HE[ES
gigoigjaias

U RsaTimerw eiating S Sl dniniohih jemsimuiue
o B4 wwdapeganiisnginisniumetfislnmasoumnnms
ItﬁmﬁﬁmimSJmﬁﬁiLm°Lﬁﬂﬁﬁ v Sfwldiahumitentsgesimm
1ginfiging eias sERUERsHpEMnEINAISiweungais B unied,
ime A EERMIMAme] B tafn |

»  MIRBUEN U umiumisisihhmmiiegisndong o

» gMNMBEENAEIUMSIHIEY I{MeNUMOUTRBUMSIM s DR
[HimIURnIEnue 84 minigtansgeonutinIvrnniE

pusneiimienniss  Himiantnmisumssinnsiieming  mssgumIuans
TAMATSNMTANIENU HSOUTANAT NS msmagmma}ﬁmiﬁjgm B i
HSNSWNHANRIGEWNGIIGan{iy (medical geneticist) U #RUANIRANGIELNS
ggmmmngstmgnm (traiﬁed genetic counselor) ‘

o NAIERWwsnRGHiG (Prenatal diagnosis), tamuilstinBmgn 1 missnG
ms tmtﬁmiﬁéﬁjmfsmﬁ (Chorionic Villous Sampling / CVS) inmsinsigimsms &
151 90 MG, Whwmits] Fnims (Amniocentesis) 1NUIHSIGINNS OF MGH]
U uhwmitigh] unushign (Cordocentesis) INAIMSIRIMEMS oG MEi]
R gss BSOS E msis risnnyEhng |

HBRAneE |0 IVFEHIP / Support Group

mimimnnmihaysisigsius (local social workers) RH]SWRGNH BRGHBEH
BEntH 84 (iumans

UBYgIss MewmAEMgNiBiginymitits (Cambodia Thalassemia Association /
CTA) ¥ iumAngIvdmmRETEMImasimuiyuisuptantimenuwdisins
{newny [itnegumsiEmpumisaiemauAuIwIinmn 4
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Approach to an Anemic Child

Sensgemitagguugnsie

asjtsth Anemia

o iRt/ History

o miiSHjuntH / Physical Examination

o MilMmENNBENITIUSY / Preliminary Investigations :
CBC, red cell indices, RDW, reticulocyte count, blood film

IHESUNM™h generalized lymphadenopathy §i / i
hepatosplenomegaly ?

018 M8
v v
INATRGwitgho INATRGwitgho

o SHBIMIRAMSG
(Acute / chronic leukemia)

e Chronic hemolytic anemia :

- Thalassemia (fjuis
yRIgARINGTGSINNMU
norgnstimgneind)

- Hereditary spherocytosis

- Hereditary elliptocytosis

Ruumin guth lymphoma
*  Chronic infection guth tfnul

om smgainimimnidmseinnuutinanaogs

MIMAURAMEEY / Iy
nigemiign (Fe deficiency)
fislemi Folic acid
niyelnis By
Acute hemolytic anemia :
G6PD deficiency
Paroxysmal Nocturnal Hemolysis
Autoimmune disease
ABO or other blood group
incompatibility
Acute infection gt RREswme
UAMEBRNMIT SR

HIJBRMNGIHEY (Bone marrow failure)

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

IRI9Ig]H
- Hypothyroidism
- Chronic renal failure




tiGjuis CBC indices 1gimumuy [

nuy Hb (g/dI) RBC (x10%2/1) MCV (fl)

1GUSIAe 14.9 - 23.7 3.7-6.5 100 — 135
1-21s 9.4-13.0 3.1-43 84 — 105
3-1218 11.3-14.1 4.1-53 71 -85
2-5 & 11.5-13.5 3.9-53 75 - 87
6-12 ® 11.5-15.5 4.0-5.2 77 -95
13-18 §1 [ 12.0 - 16.0 41-5.1 78 - 95
13-18 § Uit 13.0 - 16.0 45-53 78 - 95

spiguimnumiunEsiseinnuutimenau s oc



susmagsIwtinicrgsiEsimeygncsd

(6am : lgsgumsinaiBfwFumi, undinghfingsinisstnwnsys
MIvUNG g HtMenmaii m Bt mwmivnuunEghimuwiis )
e Complete blood count (CBC) 8i1 peripheral blood film
(gaﬁmﬁﬁpﬁ'jnﬂfﬁ. fitei Hb 514 < 7g/dI)
« Hb typing / Hb Electrophoresis (iimsigiugnngjntmnimi 8k
Tgnansmeing
e Serum Ferritin
o nEgyenIgy (liver function test)
. ?mmﬁ‘mmﬁmﬁ (infection) - HIV, Hepatitis B & C, and Syphilis
CHSINUCPUAMEHBARYHD
o gprEmitmemnsaniphimuits: Hb Electrophoresis [HUIHNA
{manigiung Iﬁﬁjﬁmmilﬁﬁp%gﬁmg (genetic counseling)
e Red Cell Phenotyping ¢thmig) astnmﬁm;mumatsﬁﬁﬁqﬁ
e DNA analysis / Genotyping (mLﬁ‘ﬁUijmm}Im%ﬁmﬁ'ﬁmﬂﬁgﬁ) -
it B EjHeniinal 8w istingu Hb 19ig]s (Hb variants)
tt'ﬁtﬁmimsmiLﬁgﬁmnﬁmﬁ%ﬁmmmgﬁ?@ (prenatal diagnosis) 81
muninAlR§wEmagnEn (ngmemsninssiaignanstidn |
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FABHPSWBBZERS Hb electrophoresis

1. Abnormal Hb typing in B-thalassemia :
- HbA  Bwws ¥ ms
- HbF  ifisigyy
- HbA2 ifisigyy
2. Abnormal Hb typing in E/B-thalassemia :
- HbA  Buiue Uy ms
- HbF iU
- HbA2 iU
- HbE EQIS

3. Abnormal Hb typing in a-thalassemia :

- HbA  wewws

- HbF iU
- HbA2  weHs

- HbH w8

- Hb Barts ¥1s

- Hb Constant Spring ¢ Nsfkmings

MNBSuYMIR9igfiis Hb's musuguugsiss g%msmiﬁﬁs Hb's
gMHmISIIISS

spguimnumiunEsiseinnuutimenau s 9y



sutsainpmns

MITMUANEIIGHAE 8 MINNMURBEEET gingstimusuiisminnmasims
HhtEmgna SR M it mIteuMnY (patient with transfusion dependent
thalassemia) «

1. fuseeaesis / Blood Transfusion

Beta - Thalassemia major

iinuameGifsvnuuny ?
o unUhndimanmusnBEiEnaieEw
« Hb < 7g/dl wbtsti b ] (RhRINMenMUBNnNG]n gumh Infection)
e Hb > 7g/dl muniRmsmingaanatGatng, Gidswa, Tndsnin-Jy 4
«  ynth HbE/B thalassaemia mwnsfis Hb 181h4 6 - 7g/dl
TN ESTEANEY
- HSURAMERTH ARSI NS U ESDS
. milﬁﬁﬁmmﬁgﬁﬁ?@ﬁ hidmSuamuEntH i Rh (D) antigens

tmniEiism oy ?

o RYpApAiE Hb nAOESMITIIAMY  (pre-transfusion) : 9.5 — 10.5

g/dl
o Haprfigiufia Hb inwmivmuamytmuiien 14 g/dl

o ULYjSISS. mﬁsﬁﬂméﬁmﬁﬁp%?ﬁﬁmjﬁs Hb tmwigitigie 12 - 12.5 g/dl
BfwesmrymapEissymisngmm B mIgaGGng, mutnangs
grmgiuedil 8 mOUgwmiingissif  (compensatory  marrow
hyperplasia)

ﬁnnﬁmm?smmn;mnmg ?
o tgiglthi ¢ Mmas]uh
o Amnasspuutyntinfiging ahyuy: b - » meap
o UIMMNAMH{HNE (packed red cells) {HiUMU 20 mi/kg CHEUIED
NN ¢ TE 9 ’

maRIiSSmenwIUsgy (cardiac failure) U Hb < 5g/dl  [BI[TUISIANAING
[NERNAIRAY (< Smikg) ENCUATES 4 15H JERGwEmIiGs
furosemide 1 mg/kg (1[5SURE 20 mg) 4
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mﬁsmméﬁ%nﬁgﬁﬁ?ﬁ. giﬁjmWMﬁ%ﬁmmLmﬁMﬁLﬁmﬁthstﬁﬁtmﬁﬁmnmﬁfﬁmm
(leucodepleted packed cells /u LPRC) u Lmﬁumﬁtﬁmﬁfistlms (packed red cells /
PRC) idmwmempgniwmiinudivit 1 mSn) sdwi{biaunmisine (filters)
tmmmﬁﬁmmmﬁtmtﬁttmstﬁﬁ‘:mﬁimumﬁfﬁmmiﬁﬁjmimim%ﬁgimtﬁtmgs (non-
hemolytic"febrile reactions) 9 ’

191 ISR YMUEYSISe INETR{DIAGAMY PRC 1twinmsisi srjus)umBgmuny
B ielmuudnnguiynmafe. iHwSsedms LPRC ielidiwis 1 ifmatanmugi
g (whole blood) isimuugnngjuitn. ApignununsywwHsiggmMn ¢°C
imepanSusinmidiy U imTauninijuignnmyiguySmianudisusaumate
ANYMALBSANHEMS

Beta - Thalassemia intermedia

hinuingdmipnmis  B- mgnwiwd ifwmmgnvunmgubne hgighimw
M b @ ithwin > Hb 8g/dl 1 GimeyntigiuissmemngSyIsuomithwgemuise)
INFRI NgSSfHMSINARMIVESLMWINMIG 1 ITOMAGIMITMUAMY g
fgmﬁi{mgmymmgﬁgﬁﬁﬁiﬁﬁmm@tmﬁﬁ?ﬁgé%m (B - thalassemia major)

Alpha - Thalassemia (Hb H disease)

mivmums mpsnniiss Hb < 7g/dl U msiEmEinaGaTIame 1

an

2. MUGPDVHEIGEIFES / Iron Chelation Therapy

goinnismadumaignnisimesntimenaiuSmuitint o & jyns :

o BiwmanlmmetgEs  (endocrine glands) - MmN RN,
i, swssyeiniisgrinmias (hypothyroidism). Stussyeiniis{im
tngjiin (hypoparathyroidism) 8 SiGmmuiny

o tUshhl - GINRUHNRIESIGHAR. INAIENEIUsH. TgnLTUsH

« 13u - {Rsiu (liver cirrhosis)

magspinsamaiigimimiBsimwilathiieg . 1 SuSitumsudgmadninm
UgG]gise & Deferrioxamine (Desferal®), thémimfi{muiagm

spiguimnumiunEsiseinnuutimenau s od



mwginvidsinuom ?

o thgigl inmiBuRmimwtan 3 & it serum ferritin 1gjiah
1000 ng/ml iEmisaRmagUuOTNUNUANENMS o - Bo Biigjingl

o ysmmRu. [ifefiin serum ferritin B misntEeds 1 meanyEY
MINUMUAMITH Desferal® Gunsgntiiitumssinmiitngs y fis serum
ferritin SisiAsigiugsugs 4

Aint(d &b 18D

o fim{PMEEjE 20 — 60 mg/kg/day WAWDAIMEIAH  (subcutaneous
continuous infusion) AN G - 90 TEMFHAMISITINN € (HWES
gl o wﬁgﬁgmﬁjﬁtﬁ 1 Gunem  AimDwoiReR  20mg/kg/day
(Frmgamussysinaidausnt i n e ot mIaANaF 84
minsme 1 ivdefmimemnfeiduusnmiien 1 thgigl A
REUTEEYIWIEH 50 mg/kg/day 1

o imETANIRNSATE serum ferritin 1EWSHEY 1000 ng/ml 1w BSTMUIGH
0 2500 ng/ml

*  Ascorbic acid (vitamin C) Suuifismiutnmeiisnini{bismyty Desferal
1 EimUBuaUhnnmaithts Deferrioxamine MSBtIte 1 1TIWUMENRGS
At 3 mg/kg/day TimEwTMYINUNTIRLEEA Deferrioxamine K
Ascorbate fwfmamiisn Inhsuuifismiguewiusginglin muamibhis
Dy MBI SAMAHAIER (iron chelator)

fniimnis Desferal :

o (URRYIAEERigYEA
 Yersinia infection — UinMINAmEMINISs Atens 84 NA 9 fInfiss By
Desferal tifitenmesieits Cotrimoxazole 4
o (UENYHESEI (FID
« Desferal toxicity (inui{{ifiisigsd > 50 mg/kg/day) :
- guign (ocular toxicity) — SwusAiiin. iEsdifi 8 LrmS (night
blindness) ; GIfaNAIUBREEMIMINUTM]T Desferal
- owpEEjn (auditory toxicity) — BS{MIBiA 1 femuEsIiu{RgUBR
wmimg 9
- MIEANEEREE (massRnmsmuImmInNnUnTRERENnwimy
m ) A
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- Diti§ (skeletal lesions) — mma: uigjisunfinygs Vitamin D (pseudo
rickets), GligzmignenauisFuii, migsanadFurghmsmitinun

0 9 GRnmsmumAisiien wuusAhREngmsifingw

gInAMBTHRIGUMENG / Oral iron chelators

Deferasirox (Exjade®) pimssmfidgjnnmummdbumiisniisimegntimmmng
0 b shginglisuuamusRtmimmunnyg (Uit 100 mi/kg/year itius serum
ferritin > 1000 ng/ml) 9

yemUIRuIY, [HiTaifis serum ferritin 84 tiignmysiis 1 MEUWBEY
MINUMUAMITH Exjade Simegntiigumsiinmiigney g fis serum
ferritin (M&tHIRSIGHUEEUSS |

Aisi{l : 20-30 mg/kg/day (B9iss FDA 8 EMA [European Medicines
Agency] wsnnmmEwi{iEwtin  40mg/kg/day) 4 @URBITAE 20
mg/kg/day GinsgRtHEUUMUAME WS 90 - O 81 1 AimTMmutigiiugn
30 mg/kg/day ttﬁmﬁmﬁgsmﬁ 40 mg/kg/day 1 uRGNWTIRYIY, [Hifigy
5 - 10 mg/kg fune m il @ iewmhwinnmutishiigntm 4
hnsanidesamafimings]  ferritin nEOUUMURMBEYRY W EHHD
ﬁ‘f:ﬁgmﬁﬁjﬁﬁmﬂ;{nﬁ m 19l ¢ sl hwdiafpagmaunh |
$riegifimniag Deferasirox BuimApinamsnmeneni 8 wgwpomin
mignpdfnImwivey b & Ssuguthaiime Gigmidnpsimeding
g7t 4

Deferiprone  (L1/Deferriprox) thaiwmsimiigniwumemigumiasigls  mui{d
mAmmIShREAMSUGgmn § Sswseny 191w0iJ Desferal® y Exjade®
pfingnfthw g Sfmamiismginginpimedsimwid (contra-indicated)
imeILmsLUnﬁHEtﬁ agranulocytosis, arthritis & gastrointestinal disturbance
ugsugs inmElusnEgminnaaush 4

Rini(Dusiigugm 75 mg/kg Deunuywiy iwmusigues 100 mg/kg

Trunuywiy

AYstNE Zinc inuifnmathiiuwthity Deferiprone it imimwhiigy
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o

mINMUtEWE Y ANEMETER : Deferrioxamine 84 Deferasirox

mmﬁmmr’wmﬁ Deferrioxamine i1 Deferasirox Mﬁtmﬁhmimﬁptmtgjmmtnm
ugyjgiss 9 iaigldsmetusnANUAGmn 8 miﬁmmsmmymmﬁﬁmmm
1gligjtng

o

MINNWUTEWE O ANAMATER : Deferrioxamine &1 Deferiprone

miIfnme s Deferrioxamine S Deferiprone figkiaginsiniBmaini{s 1
nujuiigms mi@meam s miGem isgielts 1 memiGnpunmH
mitBmam (ggwnind : Sigmytw Deferrioxamine 4 ysigehyty Deferiprone)
IMALEMBA MO [t T iNumposufinthiisnmsy 1 hanme
Agranulocytosis mm%ﬁmsgﬁmmymmtmmgtss Bigssimuhs Neutrophils

TN 4
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mnh b : mimemsugan:ouisQRnbmaiin

Deferrioxamine

Deferasirox

Deferiprone

Complete Blood Count
(CBC); Absolute
Neutrophil Count

nAsEaRTA

Liver function tests
(LFT)

nei m 161 ¢ ME5]

1N m ie

Creatinine

1N m 38

Ne M 161 ¢ MEs]

1N m ie

Urine protein /
Creatinine

1N m 38

ne M 161 ¢ MEs]

Urine microalbulmin /
Creatinine

1juna m e

nai m 161 ¢ MGH]

Urine glucose

ne m 18l ¢ MEs]

Zinc, copper, calcium, R U R
and magnesium

Electrolytes ne m 161 ¢ ME5]

Eye exam LR R N E
Audiogram funeiE TunaE N E
Sitting height 1N © § 1HN B & NG b 7
Height / Weight TN 9 18 FICHIRREE 1N o ie

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

ne m 161 ¢ MG]

nei m 1961 ¢ MGH]

na m 161 ¢ MG

3. muEsIRatEsEHSS / Monitoring of Patients

AT IO NMNG IR U URME Y. [H1E 54 ARmeitEewimYiLs :
o hwiiiEsn (clinical assessment) - i, G118, GGy & i

©m smigaidnimimnidmseinnunutinanags




o i Hb YsUMWAMY, B8 Platelet 81 Al Hb i{MwuUMmLANY
(RGEERI MW UENRAME) )

. dimanamnuEivees

. t%mstﬁ%ﬁagmaug wingnwigmwie 2 (Eiapnighin allo red cell
antibody)

o GuIBIRRY

HERERERE

o huwiiwmitm S miynang
e fiti Serum Ferritin
o ueinndy (LFT)

janmig) g Gamomniddsnns :

o huwiiwmitm S miynang

o hwiin{ng Endocrine — finthias (RBS), T4/TSH, Ca**, PO, (iGifiisi
Ca*™ @ - 5ifiss] PTH 84 Vitamin D)

o MIHANGUNTIAG (sexual development) MTNIMNW 90 g
- WnEhwRiumIgHANANM (Tanner stage)
- FSH/LH
- Oestradiol/testosterone

o Imiiini Infection — Hepatitis B & C, HIV, Syphilis (VDRL)

o nANgnBUTInMNANEIELMSTML

o hwdwgugmefandien

o huwtiiu§s - Osteoporosis By GligsuEH ([5iMefiiniuiG X-rays 511 DEXA
scan IHRTthauRIRANRRIMTANIMETTIUNEYS - BMD : bone mineral density)

mifwintusgh ghjghnumuaoiime oo mist Whwifunwansgamo
muamsitdmnsmnEs[upd 4
4. FUSIESEHERRFSE / Splenectomy

dgimiismasiainism Sinemgnaiut meswusBepITINUTNSHI Mg |
mnssgwignwanImsmiswEeHEnismiint sl (hypersplenism)  SinsHnth
iEuMssgMITMUAME {Fu (i

wiaggimasindnicm
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o frminmunbyuEingsiungm g > 220-250 mi/kg/year thywRimyams
{ne (packed red cells / Het 75%) iBujinpmssisn Hb wijy tiwnmi
MG & & 4

o ARG (hypersplenism)

o gmlififnth Alloantibody fEiinthEm

BinsEimANnai Pneumococcal, Meningococcal & Hib vaccinations (iGE8$13
MENANHIBAIS) THWNS € - D MSHjyKEMITsminnn 4

umunismasndngG, HAtEgruue Penicillin-V mimi (250 mg Digupugwis) ww
s ptighw pivmegrunsnminsigigsibeh me.&°C

mitigunmiRsyiag (thrombocytosis) iymmiismarmalimsmRmsiFetar inaise
ity Aspirin finew (81 mg nuywiy) (wasid Thrombocytosis >
800,000/mm’ 4 safwAytmigis Hfiguunoimaniimen eniaminmin
iA6tH Thrombosis 4  Mmiffst Venous thromboembolism gapififisnstims
Thalassemia intermedia 8t Hb H-Constant Spring umthimestalmsen 4

5. {5855 R2 &5155283!55@% / Diet and Supplement

e Folic acid fiisig1s 1 mg WUPWigMumsHEpNEEtimegAtimniEs 1

e Vitamin C figw 3 mg/kg uifismiunpmehiisnsimeyntiifl Desferral 4
At : 50 mg neiigEwnsERtHMWEETE 90 . 1w 100 mg
nerigtIneEntRMWtl 90 @ 1 wHintwnsEntELun MUty
Desferal Ginms

o mhgfuhymmiomisupymhiien gethansaai{ping 84 mosgmmaitus
UigumAtEn :

o Gmiamutwmivgwmibapgumiinmeiodionmmuns

o IANDASABRIMWGGNNSMIMIERRARNGRIDIM 1mshpynhwmaa]s 4

6. FusHEIBRN / Vaccinations

MIMANRIIIMDNSHY oY hmsinsamasinsgntimgnatBeing tilae
pRNHiEuegumIvmuNy 8 grifisupinsmasimeg 1 ngiwnagivinisms
AIERRGUBYEMN IHwRREEmNSFuEnGg 1 Afai hepatitis B
AT OGN tiﬁ«':ﬁﬁmtiﬂmﬁi%ﬁsmﬁtgﬁﬁrgﬂmiﬂmﬂ?ﬁﬁgtﬁﬁi 1

gmigmifsminnln,  ganlpisguinniuing  (i8smsnsmAnysyne)  (uing
meningococcal vaccine (Meningo A+C®) 84 pneumococcal vaccine (23-valent

b smgainimimnidmseinnuutinanags



Pneumo-23®), ifiwigiitugyjgmniitni Hib 1 gisamnnids  23-valent
pneumococcal vaccine (Pneumo-23®) 11june & - 90 Fyi

pAnREImImARRainsime hepatitis A 84 hepatitis B thiiwmnnniigwsgn
MIVMUANEMPE 1 Sims Hﬁﬁmumﬁmﬁmﬁ HIV y fouapme hepatitis C
Baniggm live virus vaccines 1gjty 4 {Jﬁﬁfmﬁmmmi ﬁﬁimﬁmLﬁmmtui 9

7. SUBLENENTHENSEPETPS / Acute Infection

Acute infection @misithymnpsuRUANmIMEENTEImMegntimgnauind 1 tns
IR EANMIEmES 84 nnwe Infections §8uI Buminis{mansis
Bewupwums 1 wadipiegwmmtiaimiseinminiss B EmMmEE |
MO IRIRRANGIRaN{Eg  (Medical  Records) ”mﬁgmﬁn}mﬁvwmﬁ?m 84
mINNWUNSMUeEiEitE 1 missmesiunshwEntimsiugemn (Health
Records) 8 nAtinaisEw saiinn S8 minnme

mit{J Prophylactic antibiotics GinsgntEMAHIANN  MEMAUSEIMPATYEY
pneumococcal infections M8 MR 0fi gram-negative organisms
ENYUIREUY ISMIvEINAwORNATET Sinsgntimenmins 1 mInnmuthums m
gt broad spectrum antibiotics HNEMY YeIwMSUgRIsMITAAMY (blood
cultures) 4 grdEmepmiBisan(i Desferal wsigmesmiUATEEY  Yersinia
enterocolitica  IBRT{WIRGMAMHIGLBAMRIET 1 hnsuinminsmgsnigies.
afins B4 n@ 9 Antibiotics HIMTIREMUYSMSgNAISMITISMER B AMY
thgigl grumjoEmInnmuinamEiEn stgﬁﬂn'jmmi:ﬁﬁgs@m’smymmmsﬁﬁ[ﬁi 1
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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 themin 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. i ¥

Phnom Penh, (J& September 2011

*/ Prof. ENG HUOT
SECRETARY OF STATE
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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 «, B, 8 and y thalassemia.
The two main types are —

B_- thalassemia is characterized by the decrease (B*) or absence (p°) in the
synthesis of B-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 p* or p°-thalassaemia trait (carrier) with
normal Hb levels. The homozygous state for p* thalassaemia (B*p*) and the
compound heterozygous state (B*B°) result in B-thalassaemia intermedia with
Hb levels ranging from 7-10 gm/dl.

The homozygous state for p° thalassaemia (B°B°) results in p-thalassaemia
major which causes a severe transfusion dependant anaemia.

o -thalassemia is characterized by the decrease in synthesis of the a-chains,
consequently affecting the synthesis of all normal hemoglobins. This causes a
relative excess in the synthesis of the B- and y - chains with respect to the
decrease in a-chain synthesis, which induces the formation of tetramers without

any a-chains.
Hb Bart = 4
HbH =p4

Normal individuals have 4 functional . globin genes depicted as aa/aa

Individuals who have 2 or 3 functioning o.-genes and have normal Hb levels and
are classified phenotypically as a-thalassemia trait, depicted as a-thal 1 (--/aa)
or o°-thalassemia and o-thal 2 (-a/aa) or a* - thalassemia.

Homozygous a*-thalassemia is depicted as (-a/-o.) and have normal Hb levels.
Individuals who inherit only 1 functional a-gene are depicted as (--/-a) and
have Hb H disease with moderate to severe anaemia, requiring occasional blood
transfusions.

Those who inherit no functional o-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
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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 B-thalassaemia, the presence of a-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 [I-chain or the (-
chain.

More than 900 variants of adult hemoglobin have been described.

Hemoglobin E

One glutamic acid of the p-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 B-thalassemia can result in
moderate to severe anemia.

The complex interaction of Hb E with o and p-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 a2 globin gene. This
results in the production of an a globin chain with 131 extra amino acids. The
mRNA is long and unstable, and results in defective o 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 B 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:

e 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 (B) thalassaemia major die
from heart failure or infection before the age of five.

SCREENING AND PREVENTION

Population and antenatal screening to identify carriers of (B) 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 :

e 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 (B) 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 A, in all subjects from the outset. Complete
screening is recommended in population where both (a) and (B)
thalassemia are common, and where interaction of (a) and (B)
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

Suspected anaemia

e History
¢ Physical Examination

e Preliminary Investigations : CBC, red cell indices, RDW
reticulocyte count, blood film

A

Presence of generalized lymphadenopathy and / or
hepatosplenomegaly?

Yes

No

\4

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

By, 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 [*]

Age Hb (g/dl) RBC (x10%/1) MCV (fl)
Birth 14.9-23.7 3.7-6.5 100 - 135
1- 2 months 9.4-13.0 3.1-43 84 - 105
3 - 12 months 11.3-14.1 4.1-53 71-85
2-5yr 11.5-135 3.9-53 75-87
6—12yr 11.5-155 4.0-5.2 77 - 95
13-18yrF 12.0-16.0 4.1-5.1 78 - 95
13-18yrM 13.0-16.0 45-53 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 B-thalassaemia :

- HbA decreased or absent
- HDbF increased
- HbA2 increased

Abnormal Hb typing in E/B-thalassaemia :

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

Abnormal Hb typing in a-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?
e After completing blood investigations for confirmation of diagnosis.
e Hb < 7g/dl for more than 2 week (in the absence of other factors e.g.
infection)
e Hb > 7g/dl in the presence of impaired growth, bone changes &
enlarging liver & spleen.
= HbE/ B thalassaemia patients may have a steady Hb of 6-7g/dI
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
e Maintain pre-transfusion Hb level between 9.5 — 10.5 g/dI
¢ Not advisable to raise the post-transfusion Hb above 14 g/dl.
e  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
e Usually on a 4 weekly interval
e Interval varies from individual patients (range : 2 - 6 weekly)
e Volume of 20 mil/kg (maximum) packed red cells over 4 hours

In the presence of cardiac failure or Hb < 5g/d|, use low volume packed
cells (< 5mi/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 4°C 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 B - 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 {3 -
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
e 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?
e 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.
e  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

e 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.

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

e 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 :
e 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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e There is no data on the use in children below the age of 6 years.

e 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 Weekly
Count (CBC);
Absolute Neutrophil
Count (ANC)
Liver function tests Every 3 to 4 Every 3 months
(LFT) weeks
Creatinine Every 3 months Every 3to 4 Every 3 months
weeks
Urine protein / Every 3 months Every 3 to 4
Creatinine weeks
Urine microalbulmin / | Every 3 months Every 3 to 4
Creatinine weeks
Urine glucose Every 3to 4
weeks
Zinc, copper, Annually Annually Annually
calcium, and
magnesium
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 3to 4
weeks

Every 3to 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
e Pre transfusion Hb, Platelet count and Post transfusion Hb (half hour
post transfusion)
e Volume of blood transfused
e Any immediate or delayed transfusion reactions (must be investigated ?
allo red cell antibody)
e Other medications

Every 6 months
e Evaluate growth and development
e Serum Ferritin
o LFT

Every year or more frequent if indicated
e Evaluate growth and development
¢ Endocrine assessment — rapid blood sugar (RBS), T4/TSH, Ca, PO4 (If
Ca™" low — check PTH & Vitamin D)
e 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
e 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.
e Evidence of hypersplenism
e 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
38.5°C.

Post-splenectomy thrombocytosis is common, and low dose aspirin (81 mg/day)
may be required if there is thrombocytosis > 800,000/mm?>. 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

e Oral Folate at minimum 1 mg daily may benefit most patients.

e 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

e Avoid iron rich food such as red meat and iron fortified cereals

e Tea may help decrease GI iron absorption

e 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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