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weentinuiiduieginniuluussema  wlfai ey
diutld Tuanafiesolitestusunseanesndia
fgnihsnlfazannazdidosoondinuiioainandsauuy
witulihliinlugaln mdnffmnuddydedsdivine
W@Ne LlanangnedNAIsken (Ussanm 13,798 awdiu
8n 1 iow) SsllifeGesweavdniuiamevensas
veayywenganllidsenauntugaiy aianasy
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1. uweans1dadidly ;ﬁﬁvﬂuwmzuaav\hmé’a&ﬁa 1
(Ol-thalassemia 1) @ulugdusdaiinainnisviame
vasguly (deletion) a1nasAnwInsranuluvia SEA
(Southeast Asian) way THAI deletion Segas 99 way 1
PNAIRU  @MSU Wvzleawsndadidly 2 (Ol-thalas-
semia 2) m’mwumimmmaﬁuaqguﬁ”’wﬁm 3.7 kb (kilo-
base) wag 4.2 kb deletion lagwiln 3.7 kb deletion
wulaninndn Tudiuves Ol-thalassemia 2 wiialiddinag
1918 (non-deletion) asranudlulnatu 5 vlla Ao
glulnalumouausualss (Hb Constant Spring, Hb
CS), Unnie (Hb Pakse’), n319d (Hb Quang Sze), Alney
waus (Hb Q-Thailand) wazUrnwsiiln (Hb Pak Num Po)

Qﬂaaiuﬂﬁjuﬁﬂizﬂaué”m Hb H, Hb Bart’s hydrops
fetalis WAy AEBart’s disease A10819%84 Hb H fanweug
y948u (genotype) ovannwanelasuvaluy 2 nqude
gilafifin1sv1amevesdiu (Deletional Hb H disease) uaz
laifinsviavevesdiu (Non-deletional Hb H disease)!
Fm1597 1 duemsuanswes Hb H, Hb H-CS uaz
Hb PS flam151971 2

2. wensaadiie myasaudnlnadu (B slobin) e
tepnieldiinsadraaeyhlnin B uie B°-thalassemia
AMAU WeBanIwaIutosiinan deletion dulugiin

n'nrm'?l= 1 usnd Genotype 283 Hb H disease

Genotype Number Y%

Deletional Hb H disease

_SEA g 135 43.66
_SEA 2 5 1.42
A 1 0.28
S g @i 1 0.28
Total 142 40.0

Non-deletional Hb H disease

NS, 185 51.0
e 23 6.48
e 3 0.84
e e ] 9, 0.56
S 1 0.28
_SEA G 1 0.28
_SEA oMy 1 0.28
S oo 1 0.28
Total 213 60.0

SEA=Southeast Asian; CS=Constant Spring; PS= Pakse’; PNP= Pak Nam Po

mfmi'i 2 ueAIeINIIuEmA9ed Hb H, Hb H-CS wa: Hb PS

21MSUAA Hb H Hb H-CS #az Hb PS
SRITRAT! 125 145
amﬁ‘lﬁlﬁaﬂﬂ%&uiﬂ 11455 15421
sz anmslidon 29% 50%
mswsauau Ialuaneny wuileenn 15%

Fa 58% 65%

mhed 24% 27%

dula 6% 11%
Tl 15% 24%
ﬁfluqufﬁ 10% 28%
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nlufiouie Jnsunufineiud (single base substitution)
faguit 1 Tunszurumsvesnszuaunisaisanelnadufio
transcription, mMRNA processing Way translation” 910115
Anwduuisndadde wuindunguiifienisiies (mild
B*-thalassernia) wu 3 wfn Ae-28 (A-G), -87 (C-A)
waz codon 19 (Hb Malay) uaz severe [3*-thalassemia
wu 2 viln Ae IVS2#654 (C-T) uae IVS1H#5 (G-C) fiwide
\Hunguiiiornisinn PB-thalassemia viavian Uselowd
YBINMINTIIANUAAUNATEAULIEANG  veuisdaTidle
AoldlunsusumuanLardosiunsingthesaamiile
swlmi Tesnsidadumsnlunsinnounasn (prenatal
diagnosis, PND) 4azuanA1u3uLseuadlsn AnuRaung
vosiusduiinutes fensisit 3 uazluwsiaznianely
Usewielne SarafiaunfveausmBuusndaiufinsei 4

3. Hereditary persistence of fetal hemoglobin
(HPFH) (unnaeilifinngatis Bglobin ilunalvifinig
a$aunsailnadu (y-globin) nnduliiuTunasly
Inaduenl (Hb F) visefinedlulnadu (fetal Hb) gemaen

7R 1 wenopuRnUnfszauluanaeoumEy

Molecular Detection of B-Thalassemia Mutations

D17 iIVs1:s €D 71-72 11SV2:654

D Diagram of the fi-globin gene

< a a v ool |
M990 3 LEAYANNNAUARTDILUABUNN LD

Bn-thalassemia B+-thalassemia

Codon 41/42 (-TTCT) IVS1n5(C-G)

Codon 17 (A-T) 1VS Il n 654 (C-T)

Codon 15 (C-A) Codon 19 (A-G)

IVS1In1(G-T) Codon 26 (G-A);Hb E

Codon 71/72 (+A)
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(persistence of fetal hemoglobin) Laglinainaienan
vosBuvdeduninduiugnau (hereditary) 39dsnn1azdl
Fdu hereditary persistence of fetal hemoglobin %38
Fougoidu HPFH amgivilifimsans Hb F g9 91013
ladguuss Falaiunn anvgvsenensanindlivaivegiaugu
INATHIMEIVBY Y-gene (single point mutation of
Y-globin gene promotor) #38a1NN13UIAMIELUEIUTDS
-slobin gene cluster iliinisuiamaluves Of uaz
Y-cene wu Y (“YOP) uaz HPFP-6 n15AsIaNIHDY
UAUANSIEnUUIUI Hb F 9.9% way 17.2-20.0% a3
ddu giidunmzues HPFP agilonisquussiosotadn
Entoaidnidonunadnuie MCV didnties susfu Ho F o)
5¥111910-20%

UN. John B Porter 910 University College London
Uszinadange Inelifoiusesiure un.unaa Asuisiung
war unIvs Wszndn lhussenefannzmdniululse
Tafinusdadidovinlaifiensliiden  (non-transfusion
dependent thalassemia 38 NTDT) Qﬂaaﬂdmﬁﬁa 5ad
Fieduwesiiie (thalassemia intermedia) LUA1S1Ad
HflofTornsdes (mild PB-thalassemia) Tilsiiaglisy
Beavielisudeniduadiamm  uasnduithedlalnadu
WO ‘Wmfﬂmq}mﬁﬂazau’luéﬂwﬂ&ju‘iﬁuﬁumumqmm
Fieuarannsgaduandldunidaund  aeilinaueiaz
Gulviendumdnegissiumlaslsiunnnin 800 wluny
fofiddns (un/wa) uaz/vie szAUSIWANIUAY >5
unmdn/ndu dhminidlesuwis (mg Fe/gdw) 31NN"3
Anwkuy randomized controlled trial wudnenduiman
fleds1dsen (deferasirox) Alnailugta NTDT Tng
YU deferasirox Buil 10 un/nn./Au awnsauiu
yuaenlane 20 un./nn./u



10

390 4 usnsANuAnUnRTesumElussmAlnawtimuniinig

No. | anafadn@ (mutation) wiia nzunw’ manzTuseniisunile’ mald Mamide’
DI (%) NUIU (%) NUIU (%) I (%)
1. | Codon41/42 (-CTTT) B° 50(36.3) 307 (36.1) 33(32.0) 108 (49.5)
2. | Codon 17 (A-T) B° 24(17.4) 215(25.3) 11(10.7) 75 (34.4)
3. | 28(A-G) B 20 (14.5) 191(22.5) 8(7.8) 3(14)
4. | IVSII-654 (C-T) B 8(5.8) 192.2) 1(0.9) 1(04)
5. | vsI5(G-C) B 7(5.1) 14(1.6) 23(12.3) -
6. | Codon71/71 (+A) B 6(4.3) 36(4.2) 1.9 13 (6)
7. | -31(A-G) B* 4(3.0) 10.1) - 1(04)
8. | Codon 19 (A-G) B 3(22) 1(0.1) 8(7.8) -
9. | VS (G-T) B° 3(22) 26 (3.1) 8(7.8) 15(6.9)
10. | Codon 35 (C-A) B 2(1.4) 4(04) - -
1. | 87(C-A) B 1(0.7) 2(0.2) - 2(1.0)
12. | Del 34kb B 1(0.7) 19(2.2) - -
13. | Codon 126 (T-G) B 3(22) = = =
14. | Wt(T-G) B° 2(1.4) c = =
15. | -30(T-C) B* 2(14) - - -
16. | Codon 16/17(+G) B° 1(0.7) - - -
17. | Codon 123/125(-8bp) B 1(0.7) = = =
18. | Codon 43 (G-T) B° - 60.7) - -
19. | Codon 26 (G-T) B - 4(0.5) = =
20. | Codon 95 (+A) B* - 1(0.1) 8 (7.8) -
21. | Codon 41 (-C) B - - 1(0.9) -
22 Uncharacterized - - 5(4.8) -
323 138 (100) 849 (100) 103 (100) 218 (100)
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1. msfnedeavdntul Lildfausifesunum
voumanluftheiivasmumdniiliiAnlsaannsuins
wian (iron deficiency anemia) wazAMEWANAY (iron
overload) Wity lufiussrudinisyadsunummanuay
TusiufiiRgtedunsgaduminanmadiuens uagms
dsnumianeenanwasdzay (macrophage) Tiiuwad
dulusnme el wadaiadaden Tslusiudidnydiye
ﬁﬂMWﬂﬁEjﬂiﬁLLﬁ hepcidin Wag ferroportin

2. dmswedsunumvenndnuaslusfiudanailu
Tsevanewiln suslspinde wuade lsauwise lsafiin
MNANARAUNATBIUILNSINUDATUvRUMAN 8171 At
YINFIALUEN amezwniutaAnnauiaunfuestu
(hereditary hemochromatosis) AMEUaNLARIINNIS
Wuden Tasasdadiile uarlsefiinanauiauniives
wadlunszan (MDS)

3. finsfnwmednifsafuunumeestsiudud
Aendasturviunmsairadaidenuas (erythropoiesis) 3
TsfuusiAeadesiusmmanusuislsiu i HIF 100
Fadulusiuddieinsaanntulunmzanoonday
(hypoxia)  #sazluamuaunsuanioenvedududnyans
duu TsBuunsBumununmisuanseanveslusiudsdy
lumsuusiveseadidaidoniag

a.  finmstnauenanuiifsatunislilsiundesn
vegiiioatieliiadonunimelulunszgniosas uas
g1atheannshiionunUlesdadily

ToNENt NUIENYILIUENTI0ALLDUAVDILARLIS DY
Wumwieq mnnsseluasu
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ponaNANTUNTE U QRSUTIVNITNIT WA, b
(o) NHNTENTI At e (WA, bdlon) panmuAdly
WIZIVUYPATUTIVNITNINT W.A. el
oo lspnsaanmgenie vioanmasla dslaiaunse
225UTNIMTIARNIL 11991 <o AD
(@) lspvisamrnuiaUnfAvasnn
(n) andrmisindlaven Aewdledne wazudansm
shewiuwdn msueadiuSsoglusedu sniim/oo
wio anuaun gLl WAUNIT o B9A7
@) aemliund Feadlednw wazwdaendoud
uéh msueaiiu faeglusei vlee ey
Weaeatng
(A) aemdunnni < laeedned viseaEn1e
1nnin ¢ lneeuineifiaaing
(1) Foufnsdasdna (Bilateral Cataract)
€
() Tsatauszamandensia b 413 (Optic Atrophy)
(@) nszanpdniauFesadetuitiansdng
(o) lsAn3RANNRAUNAYDIY
(n) yuIniaestne Aeediideddudinduemiu
00 —lv,000 U ATIUNTINTONINNI E& LATLUA
SearldBuiansdng
() yunansdniay Feduisansdng
(A) Woufymeq Heaosdng
(o) lspvasinlavazvasniion
(n) WlavTenasnldeniin13e8190125 U819
SUNTIYIUIS
(@) awklafing
(@ nswuresilainunfiog19a12s aueain

)
)

fo9u (Glaucoma)

SUNTIVINUTS
(0 Tavesndaiomlaviaildannsadnulime
ala war ondudunsie
() viasadeaLaslrglUines
@) nasadennelunselvandsuy Tlanes vsolna
Unf afiafionadusunsie
(@ lsadanuazadenzaiiaion
(n) lsadenwse adgazddradon inunid 98190195
wazanaudunsne*
(@) ameiule (Hyperspleenism) isnunlsime uay
pnadudunse
(@) Tsavasszuumela
(n) TsAvangniuFass (Chronic Obstructive
Pulmonary Diseases)
(@) lsanasnaumes (Bronchiectasis)
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(m) lsa¥n (Asthma)

@) Tavesszuumela fivihlfaussanmlen ana
987901259U Forced Expiratory Volume in One Second
fNT o AR Wie Forced Vital Capacity sninderas
o UBIAIUNG
(o) Tspvasszuumaiulaanieg

(n) lnsniau 3o%q

(W) nguensledinis (Nephritic Syndrome)

(@) lane 3o

() IWW@QLﬂUQﬁEﬂ wenLila (Polycystic Kidney)
(o) TsAvizenanufinUnd vasnszgn o uazndmiile

() FodnauFess wunsegnivasusy

(@) wwunilewhihedlaegrmieiaunaswelud
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winw FeBlmingn udAdilinislald

o dvhwitlosu widevaeia wiefins
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Wlemanudssingg isumiounouiiynsnay waidon
sonuudundenin wensaeniy CBC wudaneu
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CBC ARl . wny
Hb (g/dL) 13.3 13.0
Hcet (%) 40 41
MCYV (fL) 85.5 736
MCH (pg) 28.3 23.0
MCHC (g/dL) 33.1 313
Hb type: A2A A2A

A (%) 87.6 81.8
A(%) 25 2.1
VDRL non-reactive non-reactive
anti-HIV negative negative
HBsAg negative negative
HBsAb negative negative
Rubela 1gG 1:40 -
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AN .
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Hb type vaskWuUnfs CBC Yaaunudl MCV, MCH an
orafunmeuoaisndafide 1 vnauazuniumsnga
PCR for alpha-thalassemia ie3lladeinAauasinuag
< 1 v oa a o w Y &
LWUNMZUBULaNNTAEYLNE 2 1Lag 1 1ua1nun I Uu WIne
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lilduugiilvinsveglaiiufu
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dlaifwgAnssuidsserls uilasfiewdflidesulaay
ngalanalionAsUILBaNIUTNIAMILEENT

asU mouiiadosdlunsa PCR WiaduBnuiiei lamsu
aomuefiflvuuuziilvnds  vieluiindumiloufuusn
UBnIBLaNE PCR Wil dauibeshidadiudniay szminsdise
Snlsiasutie 3 1 Fesuindalylvues

va. wrlulasumuugihlvmuliaaueda 2.5 mg / Ju
Aaunefianuiuulstneey
6 rsndulunmai ab i liindsesnuseliauiela
afuiiiisliannsansralfiunazdadonlunsiare i
Wunmzwoarsiaadile 2 wa CBC, Hb typing azUnd
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hifaiusniauiuasnadentliveniiidohadusniaud
(HBs Ag =negative) ¢ laifinatiynsazidulfasudniaunsu

dmuGeslsalafinansdadidle asdlusmuianiily
Auyailsalafinnsnda@idense www.thalassemia.or.th
© vounszaaunnasaauedmsuAuuzll  dldna
PCR ifiolus azsuniugnimetisudanaliidnadminizes
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Hb = 7.15¢g/dL

Het = 25.78%

WBC = 9,540/ cumm
Platelet smear Increase

Neu = 27.33%

Lym = 63.49%

Mono = 3.81%

Eos = 4.24%

Baso = 1.13%

Platelet count = 680,800/cumm
RBC count = 4,522,000/ cu mm
MCV = 57.021L

MCH = 15.82pg

MCHC = 27.74g/dL

RDW = 27.60%
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J Beta thalassemia/Hb E and Stem Cell Transplantation

© pear Dr. Kitti,

Trust you had a good weekend with your family. These
days, | have searched some papers about blood transfusion
induced iron overloaded and the method for iron chelation
therapy. For any approaches available, it remains facing
with the side effects. The method demonstrates less side
effect level however; it makes the patient stressful due
longer time and its frequency of treatment. But, if transfusion
is kept going on, it will affect on her organs due to iron
overloaded.With this information, it makes pitiful to my
daughter. Therefore, | would like to consult with you for
some below enquiries:

1. If next trip, her hemoglobin level remains the same,
could we suspense until we find the donor (stem cell donor)?
Orshereceives the transfusion, and then could we suspense
for a bit longer period so it will help on maintaining her iron
overloaded level?

2. When will we expect to receive her and our testing
results? How long will it take to find the donor?

3. In case we can not find donor, or taking longer
time, Is it any chance that she will live without the
blood transfusion should we try to protect her health
from sick such as fever, dengue? Then, what we should
we do with her iron overloaded?

4. In case we find the donor, we do the treatment
then what should we do with her iron overloaded?
Does she remain receiving iron chelation therapy or not
in this case?

Many thanks in advance and looking forward to
hearing from you.

Best Regards,
Mr. V.
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B Dear Mr. V,

Your daughter was diagnosed beta thalassemia/
Hb E at the age lesser than 2 years and received blood
transfusion every 4-6 weeks after diagnosis. So your
daughter is classified as moderate to severe thalassemia.
The treatment goal is stem cell transplantation (SCT) if
she has HLA compatible or identical. Because she is your
first child and does not have sibling, so the donor should
be matched unrelated donor. | have a brief answer as
following:

1. She should receive blood transfusion next visit
and may be extend to 7 or 8 week for the next time
depend on hemoglobin level with we try to keep above
or equal to 10 g/dL. During waiting for stem cell trans-
plantation (SCT), she should keep Hb 10 g/dl and if the
ferritin > 1,000 ng/ml she should receive iron chelation.
If you do not follow this, the result of SCT is not a good
respond.

2. Next visit, the HLA results of yours (you, your wife
and daughter) should be reported. | can't tell you the
exact date when we will find the matched unrelated
donor. We hope that the Thai Red Cross is on the process
to find the matched donor.You should discuss with Dr.S,
he is an expert doctor for SCT.

3. Sheistransfusion-dependent thalassemia, she can‘t
live without transfusion. If she could not find the donor,
she should receive blood transfusion and iron chelation
life-time.

4. If she is treated with SCT (cure), she does not
anemia, no more blood transfusion. The remained iron in
her body will be treated by blood-letting (remove small
amount of blood from her) or iron chelation under the
supervision of doctor.

Regards,
Kitti Torcharus, M.D.
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© Dear Dr. Kitti,

I just found an organization who support for Thalassemia.
They are now working on bone marrow transplantation
(BMT) from siblings and Haploidentical BMT (from mother).
It sounds a new hope for my family though the risk is
higher than BMT from siblings. Dr. Lawrence, an ltalian
doctor and a collaborator of cure 2 children organization
in Pakistan and Southeast Asia Institute for Thalassemia
in India introduces me hydroxyl urea (HU) for my daugh-
ter for 3 months observation on her hemoglobin (Hb) level.
If her Hb is still lower than 8, Haploidentical BMT will
happen.

| would like you to interact with his team for my
daughter case.

Should | choose HU instead of blood transfusion for
our coming appointment on 20™ April? If blood transfusion
is still the choice, iron level of my daughter is a big worry for
me. I really don't want to inject her almost every day. Please
advices.

Hydroxyl urea and thalassemia

Regards,
Mrs. D

B Dear Mrs D,

As you mention, the risk from haploidentical BMT is
higher. The success rate is lower, more complication such
as graft versus host disease (GVHD). GVHD means
that the donor cells destroy the patient’s organs such
as skin, liver and intestine, etc. Patient should receive
immunosuppressive drugs to prevent this complication.

HU was introduced as alternative treatment for
sickle cell anemia, some papers showed the positive
results, but in beta thalassemia/Hb E, there were no
publish data to show the good results. There is only
few cases report with response with haploid donor by
using HU before BMT. | have no experience about HU,
if you want HU treatment to your daughter next visit,
please consult Dr. S.

Regards,
Kitt Torcharus, M.D.
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