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(Thalassemia and Hemoglobinopathies in Northeast Thailand and Greater Mekong Sub-Region)
AWsT0d Wiasey
ﬁluﬂ?@”ﬂi,mzﬂmmn7a*mm@?ﬁ@@”ﬂwwﬁmﬂﬁuﬁmiw7\7mg‘uwmf

AL L‘Vlﬁ‘lJﬁ)ﬂ’?ﬂL‘W‘V}El NIANENALYDUUNY DRUUAL 40002
Email: supan@kku.ac.th

ﬁ’]ﬁ@%lﬁaLﬂu‘im‘lﬁ@ﬁW«mni?uﬁuﬁﬁﬁqﬁﬁm%ﬁummmumnumwwmmﬁm{qq AN
pandnUnAvesiulivarsuunuazteldiinlspfidennisguussnntiesunnsneiu pauiainfizes
fuineliAnlsauilasedfyfideaiveinisnedsn meneugun sfnlsnsdadifieluszsy
Tuanadefidaudrfysianisliinisquaine Wdandineuuzimisiugnesuuidiidunive filae
ATALATY ﬁyﬂﬁﬁlﬁmm:;ﬁﬁm%q NIREUIMATANIIAIIAINAdR E UL TRANT Aaanaw
nadnEmadulszmnetuganans (1) annisinenludlssmalnanuasuiaunfizesduiivinlsda
lanlduanaiinuaznyldialladreqiu uiflasufaasnisasanuusnsreillluusiazginia
4y AAINNTN mmumﬂﬂmfmﬂuu,@Vﬂ{]ﬂimumwﬂuiuﬂa‘vmfmuﬂummwuﬁmmﬂmiuﬂﬁs
sifiunuitenisaauauiazilesiulsnodadide luusaziud lufiiseagdeyailldannisinmlu
manzfusenidnnilasesinauazagifeyaifesdundauannisaanisinslfidszneann

=l
LAZLIERMUIN

1. seadanuamelainanglulseninsg

naglasimanadutlyvaisisugandrdnyresinguaziszmasingialan dwmiudszimelng
TuahmdedfanmndAyiinainnisunnsmman asinissassAuitloyusaanisldendsusisman
Tneanwnzlumessassd (2)  ednelafinnlutsnuniacngnaesdsasidadidoguduluieds
o = > a = o v X = D = S
nziuaaniaasls awpresialinasenaliandudeuninay nsAns Wimauiea e nuiasg Al
AudAyAanisaruAnLaztlesiulymiladinatsludszains dayaannis@nenlunin
nrdunanpastiasnsing Aelungedsassd Andadunaziintdnizau (3-6) lidayanseiudnlu
flaqiiu sndadilsuavdluinadutinng WuamedAyassniafianiazlanaandlulseainsuinndn
=3 % dgj dl ©° L4 % a 4 v % a =3 1 4 =
nng1s1aman faeuniieanna nisufyuitarinansdaanisldanaiuaisgmanlaildnam
L ¥ vé’ v @ ! a ¥ a o | ¥ o a '
winfiras dayadad iiiudinisaauauilyuiladisansdudszansilinas a1duseantunisacug

TlfunissussAroupuuasilasiusdatiliawasainTnaduialng dae

2. sRaTguasElnlnadulinlns luaudanu
¥ a Y @ 1 a o v a A a
fayalusnauansliiivlunmsandnlszansnalnasuidnsiaougnuessdadidamiia
pnvsznauday dannadatiieegseudneferar 20-30 Insndadileiesay 3-9 alulnadiug
dszanufasay 30 wardlulnaluneuausuialiefeaas 4 usluni9anluanunan 1sAILANLAL
flasiulsnsndadidaluusaznuin aufludeamsudeyamnizaausdaziug annisdimateyaly
seatguaulunui 10 Aamdan1adanu wudldnsaugnuansisaindayalassanatinamin aawy
Anadndninadiudegnfonns 41.7 Dmsndadilefesas 0.9 uavdavhsdadileiesay 5.8 inlianm
Hymuazdsaiiunisuansdislidaingdnieau (7) uaznulsadnsdadidadeanddanisndadiide
i , oo o o A aa aaa . = a = o o o = ,
NN wAnnuLeandAesdadileniinanlizedanaesdininainauardanisndadiie
AEBart’s disease, EEBart’s disease, EFBart’s disease w164 (8,9)
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Iaanrian 2 §aAa Ae 99A codons 33/34 (-G) GuinlHiAa B - thalassemia uazaia IVS24815 C-T i
dedmiranilugiin severe B" - thalassemia Lﬁ@\ﬁmnmq@mﬂu;ﬁﬂw Hb E-B-thalassemia fiflenns
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B-thalassemia mutation Type No. %
CD 41/42; (-TTCT) pe 307 36.16
CD 17; (A-T) p° 215 25.32
NT-28; (A-G) p* 191 22.50
CD 71/72; (+A) p° 36 4.24
IVSI-1; (G-T) p° 26 3.06
IVSII-654; (C-T) pe 19 2.23
3.4 kb deletion po 19 2.23
IVSI-5; (G-C) Severe B* 14 1.65
CD 43; (G-T) p° 6 0.71
CD 35; (C-A) p° 4 0.47
CD 26; (C-T) p° 4 0.47
NT-87; (C-A) p* 2 0.24
CD 15; (-T) i 2 0.24
CD 27; (+C) p° 1 0.12
CD19; (A-G), Hb Malay p* 1 0.12
CD 95; (+A) p° 1 0.12
CD 123-125 (-8 bp, Hb Khon Kaen) i 1 0.12
NT-31 (A-G) p* 1 0.12
Total 850 100

18
WugAransnamingadey (Genetics towards ASEAN)

17-19 NSNPIAN 2556 14 TSIUTHUANLNAADS FUNIN NTUANNNWIUAT



HANTTU v\l;m?zy Thai J. Genet. 2013, S(1): 17-22

2.2 guaansasdiie

i@g@ﬁuﬁmm@tﬁm‘lﬁmé’@mmﬁa%Lﬁﬁ douviselfannnisAnediag Hb H uaz AEBart's
disease U0413INENUNAATUATUNS (13,14) wu%sﬂaLfﬁuLﬁmﬁuﬁmmﬂwﬂuqﬁmmﬁu A8 AIAWLI
o-thalassemia 1 Way o-thalassemia 2 wardaulunjiiugiia deletion Tagludauaas o-thalassemia 1
AINANLIETHA SEA LAz THAI deletion ufifazmtl THAI deletion Tudadauidasndn SEA 1N (15,16) Wl
Lﬁmmnﬁmmmmm@wumq: Hb Bart's hydrops fetalis ﬁLﬁﬂ@ﬂﬂ homozygous a-thalassemia 1 A
SEA deletion sauriu THAI deletion Tuaulne (17) nsmeawinieg orthalassemia 1 Tugansaluam
1svsniudepnsdasnmamanafinnavadesiiadas taaianizasineddlunme Ho E uazlaluderia Ho
E Tunstiaesnvie Hb E a1aldiiunnd Hb E < 25 % Wunasidsznaunsiansanls uadusulaludeda
Hb E ldfinnsfwmesladaadiiadanisil a-thalassemia 1 saudaeld andudesldfunisnsaatu
o~thalassemia 1 mnﬁ@'mmmﬂqum o-thalassemia 1 (18)

FWR o-thalassemia 2 1 MIAWLVATEA 3.7 kb deletion WAL 4.2 kb deletion Tngiiin
3.7 kb deletion WUl&Lia8nd1 Tuga1184 o - thalassemia 2 THA non deletion 1w AN 5 Tiin A
Hb Constant Spring (a2:Term-GIn) was Hb Pakse’ (a2:Term-Tyr) %aﬁﬁﬂwmm@mimfm Hb
mﬁ@uﬁmmw‘i’]LLuﬂ”LnJ@ﬂﬂﬁfaqmﬁﬂmmmﬁLm’]vﬁﬁL'Sw,faslumﬁﬁ@fiﬂl,wﬂ wilgvialueulng, a0
LL@”ﬂN‘W‘m TpeiannnIsAnEn o- globin gene haplotype mewuﬁﬂ‘i_lﬂu Hb Constant Spring Las Hb
Pakse’ WL41 Hb Constant Spring wmaLmzwmLumwmmmmwmﬂumﬂﬂi@ﬂ d21 Hb Pakse'
wilannluadenyiuaanidesld InenuduAnanussSiaReaiuieun (19,20) Lenanisd
AsaNLANNRALNAAY 1Tu Hb Quang Sze (@125 Leu - Pro), Hb Q-Thailand [a74 Asp - His &
(- o)1 (21) wazalia codon 30 (GAG deletion) smwu‘lumﬂfm AEBart's disease mummm@uw
UL o-thalassemia 2 1A non deletion mmu JnWuTINL Hb E LAy o-thalassemia ‘ﬂumﬂuﬂ N
‘lwmama‘mammmmﬂgumm@wsnusn@ul,l,avmmmammwmm%mniﬂmumam%mL@ummmmu

2.3 anuianiAau e]‘wwu“luﬂu'amu

pruBainfiesnsiuiifieadesiusdad dofinmanylupudauuazdanaliinisitadely
fulevndennuaziipududeunnniu Wun Bluinatuindnfeiiasne Geanunsnsunaunisulasa
uaznImsadtadenisiesdfianisld daqtiuiasandnirdinsanainesdluinafiuuasd
malulagnensanafealfimnmainvaiaanntu aillanianmanudluinaduiiaunilfestu
finldnsitadusdatifofianaalding feddfraaudedfimnuddyuazaradndugeddnig
ATIAUANL | BENITINAU paanaunisAne luAsalAFFNAds lunNTATAse (22) annsAnEn luAL
sanumudndaluinaduiaUnfnanesdanedineiuagineinenunimamanyluauinauirien
mwisaluinaduiaUnfgialmiquarasiaibinedmenuilaaideululan Wy Ho - Nakorm
Ratchasima, Hb Phimai uaz Hb St's Thailand (23-25) flusfu uanannisiedprnunniguanmans
alp 1UNIIE SPB-thalassemia Way hereditary persistence of fetal Hb (HPFH) (26) Fedaudanaly
fulheRATulnTiudeuuasin I anmantses fimnsilpnutesnnunniu

Tnaag ﬁﬂwm:ﬁugﬁum@ﬁmemﬁm%LﬁﬂuizﬁuImL@Q@Iuﬂﬁmmzfj"uﬂﬂﬂﬁmmﬁ@ﬁmm
panuatuazipuiduiinsanuuanssangfiniadu wazdlanianusaiuiinlnfinadseting
FANAUG %H@mmﬁﬁﬂiz‘ﬂmﬂﬁiﬂmmwLLmu\‘numimuQuLL@;‘:ﬂmﬁu‘Eiﬁmﬁm%Lﬁﬂ AABAAUNNS WILFNS
nenmastademeniunssTiderensfinladat Hesiaguusdlumeany fuseniswile (10)

19
N5zt TINTRUEANARSWINTENR AFIN 18

National Genetics Conference 2013 (NGC2013)



Thai J. Genet. 2013, S(1): 17-22 AWTTU ﬂ;m?ty

3. saaddauasdlnlnaduiiadnsludssmaanquaziianuin
mnmmzﬁﬁL?‘@luﬂﬂ?ﬁﬂwﬁé’mm:éﬁLﬁumuLﬁI@m?mu@mmzﬂmﬁumﬁm%@ﬂumﬁ
nriuseniaemiiavesing M liigUaasaanadnuniutinimeainusndadidie lusyiusiepdy
f-‘imqumﬂmmﬁqmﬁmﬁ?uu?rmimm@ﬁﬂ@ﬁﬂmﬁ?ﬂumwﬂmwﬁL?i'mrﬁiﬂmﬂﬁﬁﬁLﬁmmlﬂuimmﬁm
Fifleefiaguuss duanweliinissenananisinellfsunaann fnsAnedduluiuiianuns
waaeiesdunilagnuuamianissn Bl dnarludsameaing iU szgnddfundsnsssana
a19 wudnanaadiie lulszainsaod mmﬁus’ﬁfauumﬁugmmﬂﬁm‘lﬁ@mmé’wﬁmuﬁmumﬂ Wil
ArNATRINNIATIANLILANANSTY TNy Hb E Satas 30.1 a-thalassemia 1 geiiafatas 8.6 dau
B-thalassemia wuetaz 2.3 Gegendnfinuluniadanuzeding Aellenanuadadfloaiauusld
UaeNdNay ﬁ‘ﬂx‘iﬂ"lﬁ‘ﬂﬁ?ﬂoﬁLﬁu\‘l’mLﬁﬂﬂﬁﬁ‘ﬁQUﬁNLL@wﬂ@dﬁuiiﬁﬂﬁiN@?ﬂ‘:ﬁ (7,27) dvFuTilssine
L’JﬂﬁluﬁwiﬂLﬂﬁiﬂ%ﬁﬂﬁiﬂﬂiﬂﬂu’]i’axﬂqwLN‘NL'J (Hue) maunavaaslszmARanuIy Tnadns lunds
Fanssrianuan 410 senuaaBasssdadluansneaneulneuazauats aewy a-thalassemia 1
way B-thalassemia ¥aenz 2.7 UAz 1.2 MNAIAL WU Hb E Lileefesas 3.2 uazwu Hb Constant
Spring feaaz 3.7 (28) ) aginglsfmuiiiasanniszansFamunuilsznay poenguTunFe Uy
1N mLﬂummﬂnwﬂwmmfamwuﬁﬁwﬂmLLm@WfﬂuLmimmL@u ANAZANNNTOANHUNIIATLANUAL
Hosiulsnondadisielulszimaatnglduasiel) anuansinuiieeduitld deduameidlums
prdunulguanluauinauazan enaldldumeiivanzandmiudssnadanun

AnanssuisznA

niddrlungueesfaeuliiusulssnuaivayuainuanaunaau dsznausdon nunguidy
ane. Uszant] 2551 - 2554 NUTATINITNNINNAERABUATIR NdNeNAEuauLnY Uszant] 2554-
2556 WAL UAUIITELANIZNG uvAneNAETauLRsT 2545 Dailaqiiu mu%\mu AUN. 289 &N
z%mﬁ?uﬁﬂﬁnmﬂ?mmﬁL@ﬂﬁéau‘luimqmwmmu

LANE19A19D

1. Weatherall DJ, Clegg JB. Inherited hemoglobin disorders: an increasing global health problem.
Bull World Health Organ 2001; 79: 704-712.

2. World Health Organization. Iron deficiency anaemia: Assessment, prevention and control for
program manager. 2001, Geneva, WHO/NHD 01.3

3. Sanchaisuriya K, Fucharoen S, Ratanasiri T, Sanchaisuriya P, Fucharoen G, Dietz E, Schelp FP.
Thalassemia and hemoglobinopathies rather than iron deficiency are major causes of
pregnancy-related anemia in northeast Thailand. Blood Cells Mol Dis 2006; 37: 8-11.

4. Thurlow RA, Winichagoon P, Green T, Wasantwisut E, Pongcharoen T, Bailey KB, Gipson RS.
Only a small proportion of anemia in northeast Thai school children is associated with iron
deficiency. Am J Clin Nutr 2005; 82: 380-387.

5. Panomai N, Sanchaisuriya K, Yamsri S, Sanchaisuriya P, Fucharoen G, Fucharoen S, Schelp
FP. Thalassemia and iron deficiency in a group of northeast Thai school children:
relationship to the occurrence of anemia. Eur J Pediatr 2010; 169: 1317-1322.

6. Pansuwan A, Fucharoen G, Fucharoen S, Himakhun B, Dangwiboon S. Anemia, iron deficiency
and thalassemia among adolescents in northeast Thailand: results from two independent
surveys. Acta Haematol 2011; 125: 186-192.

20
WugAransnamingadey (Genetics towards ASEAN)

17-19 NSNPIAN 2556 14 TSIUTHUANLNAADS FUNIN NTUANNNWIUAT



HANTTU v\l;m?zy Thai J. Genet. 2013, S(1): 17-22

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Tritipsombut J, Sanchaisuriya K, Phollarp P, Bouakhasith D, Sanchaisuriya P, Fucharoen G,
Fucharoen S, Schelp FP. Micromapping of thalassemia and hemoglobinopathies in
different regions of northeast Thailand and Vientiane, Lao PDR. Hemoglobin 2012; 36: 47-
56.

Boonsa S, Sanchaisuriya K, Fucharoen G, Wiangnon S, Jetsrisuparb A, Fucharoen S. The
diverse molecular basis and hematologic features of Hb H and AEBart's diseases in
northeast Thailand. Acta Haematol 2004; 111: 149-154.

Fucharoen S, Fucharoen G, Sae-ung N, Sanchaisuriya K. Thalassemia intermedia associated
with the Hb Constant Spring EE Bart's disease in pregnancy: a molecular and
hematological analysis. Blood Cells Mol Dis 2007; 39: 195-198.

Yamsri S, Sanchaisuriya K, Fucharoen G, Sae-ung N, Ratanasiri T, Fucharoen S. Prevention of
severe thalassemia in northeast Thailand: 16 years of experience at a single university
center. Prenat Diagn 2010; 30: 540-546.

Yamsri S, Sanchaisuriya K, Fucharoen G, Sae-ung N, Fucharoen S. Genotype and phenotype
characterizations in a large cohort of B-thalassemia heterozygote with different forms of .-
thalassemia in northeast Thailand. Blood Cells Mol Dis 2011; 47: 120-124.

Nuntakarn L, Fucharoen S, Fucharoen G, Sanchaisuriya K, Jetsrisuparb A, Wiangnon S.
Molecular, hematological and clinical aspects of thalassemia major and thalassemia
intermedia associated with Hb E-f-thalassemia in northeast Thailand. Blood Cells Mol Dis
2009; 42: 32-35.

Boonsa S, Sanchaisuriya K, Fucharoen G, Wiangnon S, Jetsrisuparb A, Fucharoen S. The
diverse molecular basis and hematologic features of Hb H and AEBart's diseases in
northeast Thailand. Acta Haematol 2004; 111: 149-154.

Sanchaisuriya K, Fucharoen G, Fucharoen S. Hb Pakse’ [(a2) codon 142 (TAA-TAT or Term-
Tyn)] in Thai patients with EABart’s disease and Hb H disease. Hemoglobin 2002; 26: 227 -
235.

Sae-ung N, Fucharoen G, Sanchaisuriya K, Fucharoen S. a.’-thalassemia and related disorders
in northeast Thailand: a molecular and hematological characterization. Acta Haematol
2007; 117: 78-82.

Chaibunruang A, Prommetta S, Yamsri S, Fucharoen G, Sae-ung N, Sanchaisuriya K,
Fucharoen S. Molecular and hematological studies in a large cohort of o’-thalassemia in
northeast Thailand: data from a single referral center. Blood Cells Mol Dis 2013; 51: 89-93.

Siriratmanawong N, Pinmuang-ngam C, Fucharoen G, Fucharoen S. Prenatal diagnosis of Hb
Bart’s hydrops fetalis caused by a genetic compound heterozygosity for two different o’ —
thalassemia determinant. Fetal Diagn Ther 2007; 22: 264-268.

Sanchaisuriya K, Fucharoen G, Sae-ung N, Jetsrisuparb A, Fucharoen S. Molecular and
hematologic features of hemoglobin E heterozygotes with different forms of a-thalassemia
in Thailand. Ann Hematol 2003; 82: 612-616.

Fucharoen S, Sanchaisuriya K, Fucharoen G, Panyasai S, Devenish R, Luy L. Interaction of
hemoglobin E and several forms of o-thalassemia in Cambodian families. Haematologica
2003; 88: 1092-1098.

21

metszgaitiniswugAaRsuiITR ASa7 18
National Genetics Conference 2013 (NGC2013)



Thai J. Genet. 2013, S(1): 17-22 AWTTU ﬂ;m?ty

20.

21.

22.

23.

24.

25.

26.

27.

28.

Singsanan S, Fucharoen G, Savongsy O, Sanchaisuriya K, Fucharoen S. Molecular
characterization and origins of Hb Constant Spring and Hb Pakse’ in Southeast Asian
populations. Ann Hematol 2007; 86: 665-669.

Singsanan S, Karnpean R, Fucharoen G, Sanchaisuriya K, Sae-ung N, Fucharoen S.
Hemoglobin Q-Thailand related disorders: origin, molecular, hematological and diagnostic
aspects. Blood Cells Mol Dis 2010; 45: 210-214.

Fucharoen G, Srivorakun H, Singsanan S, Fucharoen S. Presumptive diagnosis of common
haemoglobinopathies in Southeast Asia using a capillary electrophoresis system.
International J Lab Hematol 2011; 33: 424-433.

Srivorakun H, Fucharoen G, Puangplruk R, Kheawon N, Fucharoen S. Complex interaction of
Hb Nakhon Ratchasima [a63(E12)Ala-Val], a novel a2-globin chain variant with Hb E
[326(B8)Glu-Lys] and a deletional o - thalassemia. Eur J Haematol 2011; 87: 68-72.

Singsanan S, Srivorakun H, Fucharoen G, Puangplruk R, Fucharoen S. Hemoglobin Phimai
[B72(E16)Ser —>Thr]: a novel B-globin structural variant found in association with Hb
Constant Spring in pregnancy. Hemoglobin 2011; 35: 103-110.

Singha K, Fucharoen G, Jetsrisuparb A, Fucharoen S. Molecular and hematological
characteristics of a novel form of a-globin gene triplication: the hemoglobin St Like’s
Thailand [a95(G2)pro-Arg] or Hb St. Luke’s [A2] HbA2. Clin Biochem 2013; 46: 675-680.

Panyasai S, Fucharoen S, Surapot S, Fucharoen G, Sanchaisuriya K. Molecular basis and
hematologic characterization of Of-thalassemia and hereditary persistence of fetal
hemoglobin in Thailand. Haematologica 2004; 89: 777-781.

Savongsy O, Fucharoen S, Fucharoen G, Sanchaisuriya K, Sae-ung N. Thalassemia and
hemoglobiniopathies in pregnant Lao women: carrier screening, prevalence and molecular
basis. Ann Hematol 2008; 87: 647-654.

Nguyen HV, Sanchaisuriya K, Nguyen D, Phan HTT, Siridamrongvattana S, Sanchaisuriya P,
Fucharoen S, Fucharoen G, Schelp FP. Thalassemia and hemoglobinopathies among
Vietnamese pregnant women in Thua Thien Hue province, Central Vietnam. Hemoglobin
2013 (in press).

22
WugAransnamingadey (Genetics towards ASEAN)

17-19 NSNPIAN 2556 14 TSIUTHUANLNAADS FUNIN NTUANNNWIUAT





