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aNanIsnsIAdATIzTlauazlFuaElaInaly

UNN 1

N1505233bA5: WA UALbacUS NI TNInatiw

sraadiauazElNInaduralnfiu
mmﬂmﬂﬂﬁmammﬁuﬁﬁLﬂuﬁmalmzfﬂﬁa&lma
as1sugrestsewmalng Uszrnsinatszano
Fauay 1 vi3adsyanns 6 uaunuililsail uagdn
Faeny 30-40 TaUsranns 18-24 AIUAU JANN
AauUnAtlulsaglaglaifsn anaRaUnfivenild
vaeTtn MsitadavnaialfiRnnsiauan
ginradlsa ilwinlagdny i azinlig naali
ANINENLUEEINNRUEN TN NNINENITLLTA
mguainEELhe naanaunisALAxLarilesiulsn
Alsz@viBnm

dszmalnelaanfunisaiupnuay
dasiulsnondadidoninguuse 3 1a laun
Hb Bart’s Hydrops Fetalis, Homozygous 3-thalassemia
LAz B-thalassemia/ Hb E snathasiaiilo lngd
LU IFTIWNURENATY 2 L1ane Aa nng
Snndtlaafiegliinign uay nnstlasiunisiie
flanaelud® msdnfiunuduiendonig
MT9ANI a9l JIRANNTaINTTAY AR NTATIA
AANTBY NTATIATLATIZU TR ALATUT N
Alalnatiu uazmaianeisidue Tnae fiEnng
AzAaadAngn nlunisitlade o-thalassemia 1,
B-thalassemia uaz Hb E 1o mnulaunsaes
NILNTNAITITINGY

laq1un1sRsAIiaRelsAsIARTIHE LAY
glulnatunaLnAveiesdfimnisladnisadiu
suathanianainlsvima el fiiEnssng
ANNNTONINUINTATIAIHAdE NI eIl RN T
Laz/AvFaTzILdIsaINaTeiULT NN ATIARdadt
sdatdauazBlalnaduiinUnanihuihvane
aanylunmsatuanulaedraiuszuy gl
dsrlomilunisaduayunisaounnuaziloanu
lspsdadiieninguussrelssnalindivly
leiatnaditsz@nsnn

MImTRIATETRawaLFINaE s Ina iy
WaiinanEund Hb typing lunnsmsaaniaies
UfrRAnsiien1sdtiedundatiionasElalnatiu
naUn® Usznaunae nnsmsqananaiagiilnaliy
n7R7IaTanu Hb A waznismafadniaann
Hb F mﬂummmeﬂmmmﬁmﬂa‘”ﬂ@umﬂmi
LmﬂsnumEﬁﬂn@uumamumwaﬂﬂmumﬂmq‘m
Wil (starch gel electrophoresis)(2'5) NI7ATIA
infFunnl Ho A faendlalasaedailasanis
N9 (micro-column chromatography)(B'm) LAy
N13RT9A3AYTNNL Hb F AoeRgynansdlainady
FneiA"a (alkali denaturation test)'"

N7MIVAALAT starch gel electrophore3|s
Haonnlalunnsnsnagy LASnansdunouEy
mLmeimeLL‘i‘jfLmLﬂuLﬂaiuunﬂﬂiqmmﬂﬂﬁi
LAY NN9LATEN  hemolysate WAZNNTWEN
glalnadusqanszualWin nszuaunisngae
Aarzildinaiuy wagldannrouandsunn
gasaldinaduuiazatn Adldaasditasld was
Lﬂ?iﬂuvlﬂsl%ur;iuvmqi@mz%meﬂuﬁfmmqu,m
guaglalnatuLNY (cellulose acetate electro-
phoresis)(12) Vi‘i starch gel WAae cellulose acetate
electrophoresis tiun1suenaiagilalnaduly
i asidusne (alkali buffer) Blulnaiiuas
ARaUTaNdaLddauan Faiy Hb A ?ﬁ'qﬁ
Us£9aLa1NN91 Hb F uaz Hb A, RUARBUTIN
slﬂ@“]]’]‘].l')ﬂ}l’mﬂfﬁ Hb F waz Hb A, lnafiafu
mmmmsuma‘[,ﬂﬂ@uumwuuaﬂluﬂiumﬂimﬂ
mmmﬂugﬂw 1 meenusiadlalnaiud
weinlaadiflunissnaaulaa@auEaeaifnuann
dnaulydadnuan iy A LA EA, EFA, EA Bart’s,
CS AA Bart's H Lﬂumu

sluﬂuﬂﬂmmmmﬂmﬂm’] 1 1 fleas
B-globin Nm?mea@ﬂimfammmgimum

O



ANan1snsIadATIzTdauazlFanaElulnativ

azddlulnalu 3 1iln ﬁ@ Hb A (0L, Uszanns
Jagay 96, Ho A, (@5, Uszanniiena 2.5
Auiiusaaay 4) LL@“’ Hb F (o,Y,) Wasni
Fagay 11814 LmuﬂﬂLLﬂﬂmummﬁm”Lm”lWWﬁ
Hb F FeiitFannilaesnn wazitlszaautiaanadn
Hb A liNelaNteY wouaed Hb F Rsdeuatiy
Hb A lwaesrulnfiieuangoanszualuiia
uiuknuresalNinadulaniueddaau 2 unu
AB LOLYBY Hb A, LﬂuLLD‘LI‘UN@Eﬂﬂ@“HQﬂ‘LI LAY
WoL2ad Hb A mﬂmmuum@ﬂ%mqmn N
TEUNAIT AA mmmmmnmuma‘iﬂnmu
mma%mivxlﬂmmmw laigansnszyFann
glalnatuusazaiinlaadngnsies mrﬂumm
m393nTHN0L Hb A) uaz Ho F FoeRaausell
LW@ﬂi”memﬂ?mmLﬂuﬂﬂmmwa@"l,m M lax
wmmumulumammmwmﬂgummﬁ‘
Vst w.a. 2540 udusn Uszmalne
fimnhdesesnsaniamsmnnaDuealuRT
ANHNTLENTHALAZATIAIALT NN BsELNINaT W
wAazaialanianiu Inganfarannisinsunle
NINEALTIAU (iquid chromatography) Fafivia
LL”Ll“LlLLNETuQQ (high pressure liquid chromatography

. HPLC)™20) Lazuiuusasiusn (ow pressure
liquid chromatography : LPLC)?" 22 uazagailull
WA, 2550 g Amahdnuisesnsaaiiasz
glalnaluamnludd lnaadarannisianaae
mumiﬂﬁﬁmwr;iwﬁniggﬂumamﬁaﬁﬂﬂﬁq
IUIALAN (capillary elec’[rophoresis)(23 25 qapung
iAseansaatassialalnatuealuimani fe
panazaan 1analunslfiAeu savieue
memsadntFannElalnatiuginsie  Auanls
fAnugnAeuiusngandnisaain Aldruaa
Hensnnluilagiiy

N1560593AS1EALRGLASULANS TN
AALLSIAU

MIRTRIATIEITRALAL BN s Inatiu

Tag25lasunlans T WenwIIAl aNAguannng
s = Qll a a

AaaNtlATNN AN A kLLLaN AL uEaeuTin
19N (cation exchange column chromatography)
AUADANLILIITYOUNATWIAAN (spherical siica gel)
LAABUAIEANTANTUANTA (carboxyl) Ted1leeq
au vintu stationary phase qunullseq

Buffer : Tris-EDTA-Borate bufffer pH 8.6

H

Bart's
eeeeweew [
— —-— e b—a

Constant Spring

:l— Carbonic anhydrase

Origin

ﬂJw 1 uaasnrusnTiadluinaiiusasnssual Wwinuuuey cellulose acetate
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vanaesdlalnaduiidiudnliluaedniina
TYUUAIANTFIBYN (sample injector) anntiu
Flalnatiuupazainazgnazad (elute) aanain
padxtidaaTeS (mobile phase) ARAINLIS
2831929 (ionic strength) §4N31ANNUIIVD
1szquasElalnafiufiduagiu stationary phase
watiiasannlusaadiadeaiidlalnaduluiv
naneann wiastiai ionic strength Taviniu
i adnluiRuaniasiasillsunsuanaunis
nantias 2 9la7ia ionic strength sineriu Lite
TAnsAnuuiases onic strength Misnzax
duvsuElulnatiuudazaiia szoznaalulnaiu
uwiszaiinAtegluAeantlFandd retention time
RT) G?iqLﬂu@mmﬁﬁL@Wﬁzsuml,wi@zﬁiﬂmﬁu
aniuElalnaiufignozeanunazgnasmiuliles
Lﬂ?@q m?Q@5mﬁﬂﬂﬂ?@mﬂ§uLLaq (spectrophotometer
detector) fiANENIAALNIVANZAN UAadT oA
Tsedoutlszananaliadiareialalnadusin
FN4 7] 67989973 RT 2898 LN INA T UNIATTIU WAz
euRaliii 2 anenle Ae neUlaTlALNTN
uansmsganauasasalainatufgnazdnaniiu
AaaNtlaanuTlunaTfNe ] (MFetlanEaniugn
peak) karaenuLFaNElNINATRLAAZTIARN
Auilgnsmludoanandiiimues

NN5AS2AASILALNISLANAY
nasita lWshaaishadnsdan
Tunaaauminluvhauiaan
(capillary electrophoresis)

MIRTRIATEITALAL BN s Inatiu
1neRg capillary electrophoresis 81ALNITILEN
ailpdlalnatussanszualwilnponusneAndga
(10,000-30,000 volts) RAUFINAN ABUABAKND
YA aLdnann (silica capillary) DRLELHIY
Autinaa 25-100 lalasiums lasdanovisaed
Travasmaanuivinagluinineiniumg @kal
buffer pH 9.4) Llalassnseualnidnly aziin

= a = a a ] Ao
n1sLARauNYesdinlnatusiafng | NaUseq

avsunnanaiullmauseduindaulnii electro
osmotic flow) Imﬂﬁfmf;m%mﬂzi@wﬁﬂﬂu
m@mmqmqmummn m@fauwiﬂmm@umu
memqmmnf]mmn@w,l,mmmmm@u 415
uluams wazszuuLladyInd wafeeu
WA electrophoregram %\‘llﬁmﬂﬁ MU chromatogram
ANLATEY HPLC 13a LPLC laaneunismsaa
Aasziluiaet1ifenazinisdiuninsgau
uviaredglalnaiuld Ho A egnsananazes
wiA1e electrophoregram AMNAIBEINAILAN
aunnneu lagdlalnaduadasia Al
fhathadenazgnivuniilausud Tou 1
Ta1 15 11 electrophoregram ﬁﬂiﬂﬂgimﬂﬁﬁqﬁq
AN Hb A WagyiTe Hob A, 1asiaatnadu Tunsdl
fsmmvumamqm@mﬁlm Ho A uazv3a Ho A,
AT BIAY faw@wumaimiﬂ@uumnfm@mw
AATeinauning wazazlilsnguonlauly
electrophoregram
whAseaiiansaadiasnziaziiluiaie
SIUAR uAGEMaNnTLANANSTY Bl
Fulnadusdafeny trdeuilusmumiadisng
A1 ANBUZNITIENIUNA LAZANALINITITLNAN
aasdlalnaiiuanniaiasilousaznannisena
uAnsinaile fasaaendluglil 2 dauansnanis
A1 Ho E lufnetradenaeanive Hb E
138 HPLC azsneany Ho E lushumbaden i
Ho A, (gﬂﬁ 2A) LA3Ed CE @axn30uen Ho A,
LAz Hb E aanannnuls aeseanustinuasFann
Gumdiaﬁ,ﬂ@ﬁuﬁq 2 ohA LanNaINnu (iﬂ‘ﬁ 2B)
d71LATe LPLC ansnsauansumts Hb A, Az
Hob E 1§ LLMLummﬂmLmuwmﬂﬂﬂ@uum 2
7ia aglnaniuann Yfanowes Hb A, wag Hb E
ﬂqiwmuamqmiﬂumLmuwm Hb E ('-:1]1/1
2C) Fatiuns e uRaLaLLaNg 3 fwmmmi
AT IUNNIENULATATIEING T Feuanann
azdouflugfifanuiannudilalundnnisaes
iaraafluetrfndn dadasiinnniaanadila
Aeafusaadiile wasdlainafufinlnfded
ANvanuangludszanslnednsag



ANan1snsIAdAsTIzuTdauazlFanaElulnativ

SNALYIE 1T % TIMD AREA zi5  \ziazis  ziz  iz11 izio[Ze) ze | z7 | z1
¥ 1 L.z 32713 T
=] 3.4 [ HABEZ N
Unknzwn 1 8.7 1.44 VPisE
=] 4.1 1.y 18187!
Ao 624 243 1aaaTRE
az 2.1 0 GETEATZ
TOTAL AREA 2579009
F 1.3 Az 20.1%

3EN

Hb E uaz Hb A,

o

9%

20

40 1 60! 180 100 !120 1140 160 180 1200 ! 220 1240 ! 260 280 !300

Hemogiobin Electrophoresis

Fractions % Ref. % Ref. g/di
a i~..—‘-&—..
Hb A 72,5
54 1 2 3 4 ) 5 Hb E 23.7
Hb A2 3.8
|' ] f ] 7ot % 0%
i Peak RT(s)  HbfAt Hb | GOLD
‘ ! | R LR
ﬂ| 1 Unknoun 44 L
| 11 Ho E uaz Hb A,| 2 fAlc Hindou 92 43 | |[_
- " . [ ]
| | }—*/ 3 F Hindow 133 18 || ||
. —
| I[ '| 4 Unknown 174 4.6
(1M 5 A8 Windou 213 56.1
NN 6 E Windou 278 28.9
" _.kf'_ Y\ | #xx Hb Variant: E Hindou
1 2 3 45 ¢ !
T -T T T — ! =)
100 200 300 400 s|frea= 703 Baseline= 18825

3‘7]7/7’2 Chromatogram 989w Hb E 1iauensagds HPLC (A), CE (B) uaz LPLC (C)

N15LUANANISA522LATICHAUR
wazUsuaatalnaiv

11179789 UHANITATIALATIZUTLA
uaztBannElalnadiu fiamgiasien s
afauaziBainnesilalnaiufingoany dusy
ANE98984 Ho A, Ho E uae Ho F Ann1s
fsmmvvﬂmmmm HPLC way LPLC @ vands
VANNNT cation exchange column chromatography
wiFlawuriu dnwniz chromatogram #ilsng e
ARNEAAIIL AN TOLTLLLAE AN EN9BeAae e

ANSULATEY CE T9e1Aanannisang

fueanll adusiaflalnadiuiiuenaansnu
electrophoregram AZUANAINATN chromatogram
109LA389 HPLC uaz LPLC usazlilagnaiusisw
aesElalnatiufiuanldainnisvin starch gel uay
cellulose acetate electrophoresis Imammimmﬂ
Ho A, uaz Ho E aananfiuld FaiuAnanaa
mmﬂ?mm Hb E @qimmmmmﬂummﬂumw
Aradaldaniaias HPLC waz LPLC Liiegann
ATinsaadalalunsdiuedeios HPLC waz LPLC
AzIDNLTINU HD A, dslalanansananaanann
Hb E 13Rae mnmmﬂ@mmimmmmm CE az
THnoueAsaiuAies HPLC waz LPLC lunsdl



NAN1TATIAATITWTIRNARAZUS N uE NI NaTiUY

u

184 Hb E Juianaaziasranilfanai Hb A) way
Hb E l3Aaanu nasiipanngaansdilalunig
wilaransmsaaa e LU UasN TN NA
walinansmsaaiiensitadasasT el dasng
onfasanniu
N7UUAHNANITATIATLATIZTRENART LA 8
wazdlalnadiufinUnafinuteslulszansine
suunifluafiasing g 18 sl
| 1.AA Lﬂumﬁ@aﬂn@ﬁuﬁwﬂuﬂuﬂﬂﬁ
detgunndn 1 Tauld soanagidunne
O-thalassemia Lav -thalassemia 51'&5
1.1 necififianms Ho A, egllu
1291nA (Hb A, dasndiieuaz 4) fauiuiina
N13ATIAAANTBIAE OF WAz DCIP 1iluay viTe
MCV 81nNa1u13aLniny 80 fL, MCH 8Nnnanuse
WINML 27 pg aziilanadn Normal or non-clinically
significant thalassemia L‘ﬁ@wmﬁﬁﬁauum
O-thalassemia 2 @915l o-thalassemia 1iiniily
TuLTaLeElNanTTRTIRAnns e ua LY
WweannuaAulnR©e 29
1.2 nedififfSunne Ho A, ag
lutaalnd (Ho A, desndniesas 4) wanania
ATIAAANTBIRLE OF Lluuan ¥5a MCV tiaanan
80 fL 8% MCH uaanqn 27 pg AzUWUaNAI
Normal Hb typing, not rule out O.-thalassemia
Tneillonafhil@ianve o-thalassemia 1, Wne
Ol-thalassemia 2 LLaE homozygous O-thalassemia 2
Wianzlaenas (Ho #n) mnmmrfyﬁu il
mMozaasEnan (usu@e2d
1.3 naaisiLFanns Ho A, TREAE
4-8 @Aty 1 §UaNInadany) Faununnsd
NANTATIAAANTBIALE OF LuLINuse MCV
Uaanan 80 fL, MCH 1aanan 27 pg azkUanadin
[-thalassemia trait with or without Ol-thalassemia
TaafilentauTula e a-thalassemia 1 uaz
Ol-thalassemia 2 Lﬁmmﬂfﬁﬁauum [-thalassemia
vaiifiuaglaifiEuusl o-thalassemia fandnn fdaya
NMaladRINeIARIEARINY LHETNITORENAIN
uansnalg®o 31 ifiannasiiulunisatasunioz
OL-thalassemia @181709NLALALNTATIAALEULE

gndlunmesndadislaniianalanialy
fuilayasiiilulsaiiaguus Ae -thalassemia
138 O-thalassemia 1 dAnazlaiininyda daaail
WalaanLas LaLn MCV daanan 80 fl way/ Wie
MCH agin9 27 pg NNan9msaansad OF positive
uaz DCIP negative 1aeiall Hb azannndn 10
g/dL uaz Hot snnndndenay 30 (@ lsiinnzau
unandaw) nvenguilinagidsunudnidanues
AU (1nN91 5 x 1072 cells/) 2827 nnsutlana
lunsal AA AsdadliadadiAgyiudTann
Ho A, LATNANNIATINAANTAIALE

2. EA lunmzdlalnatiug wuls 2 neal

[

N

De

2.1 EA NiX170108 Hb E 8109
YirawnNNUIaay 25 dilan1aazi o-thalassemia 1
sanuau®? 8% uaddaruauliuand §aunel
o-thalassemia 2 F98p28% neplNaN1TMTIA
Wl EA 98 Hb E snnndanusaminnusasay 25
asulanalily Hb E trait dausqnazliilania
Winlaymnsifulsa o-thalassemia niiAg1Ws4
(homozygous O-thalassemia 1 e Hb Bart's
hydrops fetalis) uafilanalirntaymsiiulsa
Oi-thalassemia THAAUNNEINNT Tt UNANaL6
171 Hb H disease 178 EA Bart’s disease L‘]ﬂulﬁu

2.2 EA 3151104 Hb E tasnan
sa8ay 25 anatf un e Ho E 91 58 uuelg
O-thalassemia 1 Taue0e AaulanaLili Hb E trait
with or without Oi-thalassemia®® Faunnsiuay

Ql' o v d‘ Y o =1 ar ar
WENUNANVINUENTLALTN MR UgN I TN
| I v @ A o
prasaziadlipuauladunime iwsnzidy
A A ~Neo v o a & v o
aragendlantanlinidaynsidulava
1A o-thalassemia WAL [-thalassemia mﬁmquLLN

3. EE \fu homozygous Hb E nsouilsin

4?/ [~3 v v [~1

AIIANLLTHNL Hb F getwanies aiunis
LenNAeNITUAlNNNIAENLLOLYRY Hb F 4197
IHaRTRAF NN Rz LLF N0 Hb F dasndn
YIAWINNUSasaY 5 LazwUUFNN0s Hb E N1nnan
Wrawnnuiagay 80 wARWLINHN homozygous
Hb E u9snefdidsanm Hb F geai Datseanm
Fazar 10 vnligassiiAnaaduaulunig

)
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Jeuns lunsdlianasanunaiily EE/ EF
ey 2 aiatTRLUIn s wazfinaguus
FNaNUALE

vl EE Ae homozygous Hb E azly
Fhilsamda@ifieisuuse Sansandmsladin
Anenau Usznausog azwudnlaiinngda lag
aliliAn Hb s1nn9n 10 g/dL wsasdlan MCV
uaz MCH 5n® visid FifimamsAamesiBlalnaliu
Wl EE Aienafigiuia a-thalassemia saulanann
nangalulnil® g tasawanaanainiu
1FanHan1RTIadAseiE L nlnatiuyie nanis
RN WIARFAINENA | BRWINNIATIa3LATIZY
Adwawinty aeelinisdtadsld sadunis
ms9any EE 71558004 Ho E 8nnndavisewiniu
Teuay 80 WAYH Hb F Weasuniiniaimany
Satay 5 awutanaiilis homozygous Hb E with or
without O-thalassemia

dounstiaes EF anilulsa p-thalassemia
deal@nanisluda o Aeld

4. CS A A aalTh Ho Constant Spring (CS)
Wia Hb Pakse’ (e ndlalnaivufintng 2 4ia
i feuunseeziluresans oL-globin 171NN3N
UnfA 31 AUVINU wazDaLdazinsnasnly
Fuvtiadl 142 sinaiu Tagil Ho CS (ilungmnaiy
(glutamine; Glu) @1 Hb Pakse’ LTulnlsdu
(tyrosine; Tyr) Lwiﬁy’mm‘nﬁmﬁﬂizaqw%hiﬁm
M Aamsaanslusumbadsaiuisannnisuen
FaanszualifinuaznInsiadaeAsadaLATz
glalnadueniudm HPLC visa LPLCP® lunns
F1EINTUKNAIINNTATIAILATIZIE LA TN T UAY
s1e91uflu Ho CS 1ilesann Hb CS fémanas
AT2ANLNNNNTT Ho Pakse'® nagitiasutlana
.14 suspected Hb Constant Spring

5. CS A,A Bart’s Lilu homozygous
Hb CS %38 Hb Pakse’ ulawalily suspected
homozygous Hb Constant Spring taesina
mazdandegiiiulsn Ho H Taaglinannia

sall ad1alsininatansaaliny Ho Bart's 1o

\Hasanant y-globin HiFanntias®d

6. A,A H v:?fe; A,A Bart’s H uiulsa
O.-thalassemia TUANIY N1TATIANY Ho H (B,)
vi3e Hb Bart's (y,) luden uansirans o-globin &
UFsnautiasadnin e -globin LAazae y-globin
AQuRBBLNINLATALMAEY 4 a1e naneiiu Hb H
(B,) uaz Ho Bart's (y,) MMNNNsAIANY Hb H u
A8 A938N31leA Hb H waefanuusabiny
Hb Bart's filé! ifiaaanans y-giobin TiFannstae

NNsaRAIIBIANE oL-globin lulsail azan
AN Tlunaziiilunnme o-thalassemia 1Na
Tunneeaanansansanuinuesaiainaduiily
AA willaualng ilesanans B-globin LAy
Y- g|ObIh aaszgninanaldlivnaniaiaumne
Vmslumquﬂmwu Hb H L&z Hb Bart's luiaan
Falunsdiiny Hb H uay Hb Bart's aduad
Tiiulernaguussalsasnnndmamne nsdlisl
NANNIAIIA Ho typing tu A A H vi7e A A Bart's H
Asutanatiu Ho H disease (-
Oi-thalassemia 2 1178 O -thalassemia/ o.-thalassemia)
TagifSanm Ho A, Aeudhesndnng dilaedl
mMazdntunans pusnalmantes

7.CS A,AH 38 CS A A Bart’s H Lilu
{sA Hb H-CS disease (at-thalassemia 1/ Hb CS
v3e o -thalassemia/ Hb CS) aniilulsa Hb H
anailanils filaefionnesing e adnadiiiiulee
Ho H lufail 6 wifivdng ududidnennissin
%qmmndﬂLﬁ@mnﬁmﬁﬂmmammm Ho H
a3 Hb CSB8 3944 | asfinnssssa Am AN
TdwaiiassaununisitTunniesaas Ho CS i
Arhald viafiudesliunuiuld enansaals
wu M liutanaianaala

lunsdluadlsa Hb H vieda 6 uaz da 7
i wngfieunamsnsmatianzidlalnaiuan
\F3BIRTaARlAT T aRlTR LT Wy B1aeeay
naRnwanald vautlalsnenu Hb H ey
Hb H eanliiia Vﬂsﬂfﬂ Hb H wsiifluiloyiaen
N AR peak AFuVULATU Hb H fatiu
lunsdiftliudladniiiu Ho H viiald wanainnis
NANTNTBYANITINABTAN ] 2BANARDAUA
FANAUBINITNNARRNLEY N8N Hb H
45.46) & | {Iy@nn1a A nuiled

thalassemia 1/

inclusion bodies
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AzaqAtUANANINNelWwial RN nau
IEUNA Hb typing Iafuasineg

8.AF nadiilfasnsanauatgasiilay
am.lmmnmmmmmmimm 1% aglsigansn
’memu%mgﬂmﬁm lesaniFana Ho F
felainedl Favreliengannndt 1 1 viansaa
AATITNALEUBTINTUNNTATIANADANDUN F99Y
utlawals uwithwiluinfifenguannan 1 T auly
waZWLFANAUNI AN enns1edlsAaIAaTils
Faau 3n AUTNNIA azwlanaliu homozygous
Bo-thalassemia with or without Ol-thalassemia
Failulsn p-thalassemia Tiazuuss laignnnsn
m79anL Hb A lalae uanadnfilasduasziians
B-globin 'lall¢ Rafinsdaipszaians y-globin 11
s maunu viTlinaaany Hb F S5annigedu dou

33704 Hb A, anagatudndasvieagluunasi

Unalsl

9. EF fulsa p-thalassemia @naiin

< Yo
wieinulatessnludszmealng Tnaanizly
MARziesnamte lesnigURn e
Hb E g3 lnsazuilanaiilu p-thalassemia/ Hb E
Yo IS o S S o = = o
Athafiainisuedlspsaadiladaan Ae dm AL
1uln Aany homozygous Bo—thalassemia YER
= 1% | (47) aiva i vL v

analemsteund ) uazmanlananalludaad
afiprad Hb typing Wil EF Uenamlvduau
nugdu EE 16 nsudanadssiasszdinszdaiy
AR NIIATIAFRBENNARATBIATELATIH e
Insanizatneanawtaasilon azdaelinig
L aNadANNYNABININENTY

Tnsnldinasaanufianm Ho F aglu
daiasay 20-60%8 walunsaidtlaeleiumeinem
e s AaeANILAY UFH0 Hb E waz Hb F @14

wagundadldaunilinisudanaianainle

flansudseafinisiuidennnnay

10. A FA, EFA mzﬁﬁﬁmmm@muma
NﬂQﬂL‘ﬁuLﬂﬂfJﬂUﬂ%‘meWU AF NMIATIANL
AFA Iuw‘wmmmnmq 1 3] {nnvdn warlad
ﬂimmmﬁum@mmﬂu 3 LAAUNDUNINITATIA
[Aenaz A TadansTiduu o-thalassemia 119
1M OL-thalassemia 1 WA OL-thalassemia 2149

08 AT lanaLThi suspected 8 -thalassemia/
B-thalassemia or [3'-thalassemia/ {3'-thalassemia
with or without 0i-thalassemia LazinnaLilu EFA
azwanaiflu p'-thalassemia/ Hb E with or with-
out O-thalassemia LLﬁiLﬁmmﬂ@ﬁﬁmiaﬁﬂJmﬁu
B -thalassemia (@l Ho E) lLlsznalnafidos
4l @m gufugAnITlueE U f*-thalassemia
FatiinIRI9AnL A FA uae EFA sinifhu g thalassemia/
p’-thalassemia WAz B’-thalassemia/ Hb E h
UsgdRnssuideniulszaunuisau

Janlgsziuslansaanwuy Hb F

nsasany Ho F lusiathaiaaniilas
faufagyinsidadle o fesnsaaaauengies
Aihaneauans thangdslaiasy 1 1 azdalsl
sunsaliinnsitadefignsiadls 1lasanludag
uwsnAaeAd 1 1 1FNnns Ho F dageat nsadumi
ABNEE B-globin UANE Y-globin (Hb Switching)
dalaianysnd

Lﬁﬂmqmrmdﬁ 1 ¥ ldudq unnds
R99anwl Ho F Aseanaisanlvia iwsnzlauy
wnolldimsaseany Hb F Aigeaiuazfiulss
B-thalassemia FBIBINITNINARTENLTENAL
pagl tnlaifeinnredlsrsnasdiieias waziAn
mdwefreudadenaadulnfvaun foe
il lgnsnethadensetiufiunnig hereditary
perS|stence of fetal hemoglobin (HPFH) (49-82)
Gml,ﬂumq:mu Y-globin &5198Ne Y-globin Tolu
UFannuge aeliuansannisininile o

wananil mMstinTuaas Ho F anaw
Imuﬂ’]fa‘“wm stress erythropoiesis mﬂmmm
Au Avnldiniazidenans Wy n1ssensss
Tsalafinanaze uaznzisudnlaanna®d
flugu athdlsfmunsifisxduaeana Ho F
lunaziial stress erythropoiesis finasifiaaulal
Nudagaz 10 WANANANILINNTINAfuRANAA
18 fedunsneaanuifanns Hb F geliuudnay
agtdnilulsa p-thalassemia Agp@INANTIUNLA
saupay lnglanizediaiademulssifuay
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vV Y o =
2INNTUVBIR LY LATANHNANITATIALABATE
ATALATILTENALAE Aazdnslin1TINAf AN
QNABININENTY

Tun179789%URs Hb F A9THNNTNA&aLl
A o Y aa = | o (Y
SULUAIENTNITAL U NITEaN Ho F cell g
7% acid elution DallumsAruANAmN NNy
umﬂgummmfaumﬁwmuwmmjumuq
iHlaannisnsaadiAerElalnatugaeases

AN UNRLNIVANNNTazhanINaE N InaluRALUN R
LT HALUALIULALRNY Ho F 1t Hb Hope®®
azilingaguminianiu Hb F iilavhniansaa
ArTzisaLATee LPLC luaiusd Ho Tak® vie
Ho Q-Thailand®® azilsngagpumiaieniiu Ho F
lavinnsmsaatiasziganiedes CE fauandly
517 3 uaz 4

[ i ; Zol Zof
| Ho Hope | { Peak Rlis) HbA b ngiz.n
{ | L': |1 Unknoun 46 6.3
' l (! [2 ¥ Window 130 67.4 |
| ™ ;
_II { I {3 Unknoun 184 1.2
i | '| IL:' 4 E Mindow 278 2.5
o] B | wos Hb Voriant: E Hindou
AW i — |
4 ~ A } I._ :
1 Z 3 4 : i
100 | 200 300 400 s fres= 717 aseline= 14589

7171 3 Chromatogram A1MATeN LPLC UAANKANI7A793 Hb Hope B9/ inpeslumumdaiigany
Hb F usinanisasaamiauie wudnilu Hb Hope

(B)

:
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Hemoglobin Electrophoresis

Fractions % Ref. %

Hb A2 4.2
Hb F 59.2
denatured E 5.7
Hb E 27.0
Hb A2 3.9

0 1220 240 ! 260 280 1300

Hemoglobin Electrophoresis

Fractions % Ref. %

Hb A

Hb F

Hb A2

a2 variant?

67.9
29.5
1.8
0.8

711 4 Electerphoregram A niATeN CE WAANKANITATIA Hb Tak (A) uaz Hb Q-Thaiand (B)
NN OLFUMLNEETL Hb F usinanisnsaadauanyaniiy Ho Tak uaz Hb Q-Thaiand AINaAL
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11. EA Bart’s, EE Bart’s, EFA Bart’s, EF Bart’s,
CS EA Bart’s, CS EE Bart s, CS EFA Bart’s
ua CS EF Bart's ‘vm‘vmmmmﬂun@ﬂmm@mma
Farlulnduazilulnddudou aqfinany
wmﬂﬂmmmmmq oL-thalassemia Uag B-thalassemia
400 Ho E 789 {inganans a-globin fann
UnE/aILAZANE O-globin AzAUMLIANE B-globin Un#
lesnnanane B -globin Asvinlidans p- globin
UnfAmaeatias ilmsaalany Hb H usiaz
MTIANULANTE Ho Bart's mmuaﬂmmiﬂm
o-thalassemia 93698 wananianudnly
Faeinafiilvie Ho E uas Ho A azmsaawi3anns
184 Hb E anadmiaiane lagaznudiunu Ho E
UagnINFesay 20
mmﬂ@mmimmwmwﬂfmrm il
gnAanNAluing Tnsianclunsainaededniihy
m@m iludeinradinmviaiduauazAnm
AsauATRIAN TnemsaaTiadiy o-thalassemia
way B-thalassemia®' 2 Asazaunsnazinig

A17NA 1

wlanaieliasneitaafunisdianennig
nssniugresnsauniofaalaetnagnaas

Tmﬂmﬂ nsutlananInsaRATEiEin
waztBannElilnatiuiensitadussaiided
nudesludssnelneg ldpasulanalagmnseann
w@miﬁLmﬁ”ﬁ‘umLﬂ%qmq@aﬂm”ﬁ%‘lﬂmﬁu
SrlulAiReot R AsansNdeya
Autlaznaunisutlana® 89 Fail

1, mmm@mﬂummmmmmLﬁfam

2. Uszdinnsiuldennsatsedfinngsnen

3. 2ININNARUN

4. NANNTATIAAANTEY LATWITVHLARST

R NEGIRREIEE

N NTUUANANITATIAALATIEYTNA
LariFunudlalnaiu ANNNITALATIZNY B
LATRNBRIUAR TINNUNANITIATIAAANTEY LAY
N1 NRBFIRAAARDALAY MUFRRENADAYRa
AuULING Wvie uarRaesaaTieTinmng - agll
1upngnedi 165 69

A7UN17ULANANITATINUATIE NTiAUALLT mmﬁfwfn@ﬁumnmﬁmm SUBIIATEN

@mfuwm TANNUNANITATIAAANTON ééﬂ&’Wﬁﬁ")Néﬁ@ﬁ‘?]@\?éJ\/ﬁ)l,@@ﬁ)l,l,ﬁ)\‘l ’Zumo@mo
LABATEN F)'LJ]JI’)W WINE A WJJ’JE/ﬁ’)@ﬂ‘ZiLJJE/"ZiUﬁWI’?\? 7 (ﬁ?ﬁ)tL?J@x?LL@&'JLWJJLWJJ?/@JJ@
PIUBNAITDNENUNIELAY 65 baz 66)

o o 5 NANNIATIRAANT B a o o =
anl|  Wan17ATIA Hb typing nrulana TUAUDIBVNETLHE
OF DCIP_[MCV (fL)]MCH (pg)l
’ Normal or non clinically 80 ) hal )
. negative | negative | > > 27 W Ol-thalassemia
AzA’ Ho A2 <4% significant thalassemia 9 9
N | Ml e . WIUe Ol-thalassemia 1
ormal yping, not rule - .
A A Hb A, < 4% ositive | negative | < 80 <27 < OlL- i 3
2. 2 2 out Ol-thalassemia P 9 WU Ol-thalassemia 2 1178
homozygous OL-thalassemia 2
B—thalassemia trait with . . B-thalassemia trait with
3. AA HoA 4-8% positive | negative | < 80 <27
2 2 or without OL-thalassemia or without OL-thalassemia
negative < 80 <27
4. EA, Hb E > 25% Hb E trait or positive or or Hb E trait
positive normal | normal
Hb E trait with or without . . Hb E trait with or without
5. EA, Hb E < 25% positive | positive | < 80 <27
OL-thalassemia OL-thalassemia
EE, Hb E > 80%, i - - i
6. > 80% homozygous Hb E with or sestie | sesie | < en <07 homozygous Hb E with
Hb F < 5% without OL-thalassemia or without Ol-thalassemia
suspected homozygous suspected homozygous Hb E
EE/ EF, E > 75% usp zygou P ¥9
Hb F > 5% Hb E or PB-thalassemia/ Ho E ldfensvedlsasaadiily
7. Hsiuailag - with or without OL-thalassemia | positive | positive | <80 [ <27
nand iLLu A9 BE w7 nimq@@qnqsmqqmﬁﬁn Wsavn suspected B—thalassemia/ Hbo E
EF ta9an Hb F Q\‘l Family Study Usznaunisutlana ﬁﬂqﬂqimﬂﬂiiﬂﬁqﬁ’&?ﬂl’ﬁﬂ
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amu|  wanTmIa Ho typing nsuLlana HAMIATIARRNTEY IUAUTBIFNAFTLN e
OF DCIP | MCV(fL) | MCH(pg)
negative <80 <27
suspected Hb 9 . .
8. CSAA or negative or or Hb Constant Spring trait
2 Constant Spring
positive normal | normal
suspected homozygous . )
9. CS A A Bart’s ) positive | negative | < 80 <27 homozygous Hb Constant Spring
2 Hb Constant Spring
- Hb H disease negative
A_AH u7a . Hb H disease
10. 2 (OL-thalassemia 1/ positive or <80 <27 ) )
A_A Bart's H . (OL-thalassemia 1/ OL-thalassemia 2)
2 Ol-thalassemia 2) positive
- Hb H-CS disease negative
CS A A H usa 4 i
11. E (O-thalassemia 1/ positive | or <80 | <27 Hb H-CS disease
CS A A Bart’s H - i i
5 Hb Constant Spring) positive (OL-thalassemia 1/ Hb Constant Spring)
0 i h B°-thal i
AF Homozygous B -thalassemia " . omozygous P -thalassemia
12. o D positive | negative | < 80 <27 . . )
ﬁﬂwmgmnﬂm 11 with or without OL-thalassemia with or without OL-thalassemia
0
0 suspected [3 -thalassemia/ Hb E with or
EF, suspeoted 3 -thalassemia/ without OL-thalassemia e nsaadlsasaadLale
13. Hb E 40-80%, P HEb E;’r . positive | positive | <80 | <27
Hb F 20-60% o E wit Or,WIt out suspected HPFH/ Hb E with or without
Ol-thalassemia . - e o
Ol-thalassemia ldflannisaaslsnsaadiie
0 ) 0
suspected B -thalassemia/ suspected B -thalassemia/ B+—thalassemia
+
B -thalassemia or or B+-thalassemia/ B+—thalassemia with or
+ a o o A
[3 -thalassemia/ without OL-thalassemia iia1n1saa3lsABAETLIE
14. AQFA' Hb F 10-30% + . . positive | negative | < 80 <27
ﬁ -thalassemia or HPFH trait or suspected HPFH trait or
0 . T 0
(SB) -thalassemia trait with or (6[3) -thalassemia trait with or without
without OL-thalassermia Ol-thalassemia lifiannsaadlsasaadile
B-thalassemia/ Ho E [3*-thalassemia/ Hb E
15. EFA ) ) | positive | positive | < 80 <27
with or without OL-thalassemia Wil @r Wil ec-islssemia
B B Hb H disease with Hb E trait
16. EA Bart’s EA Bart’s disease positive | positive < 80 < 27 (Ol-thalassemia 1/0L-thalassemia 2 - BE/BA>
Hb H disease with Bo-thalassemia/ Hb E or
17. EE Bart’s or EF Bart’s EF Bart's disease positive | positive [ <80 [ <27 Ho H disease with homozygous HB &
(OL-thalassemia 1/ Ol-thalassemia 2 — [30/[3 or B /B )
A N y Hb H disease with [3"-thalassemia/ Hob E
18. EFA Bart’s EFA Bart’s disease positive | positive | < 80 <27 + E
(QL- thalassemia 1/0L-thalassemia 2 - B /B )
Hb H-CS with Hb E trait
19. CS EA Bart’s CS EA Bart’s disease positive | positive < 80 <27 cs E
(OL-thalassemia 1/0L — B /BA)
CS EE Bart's 130 Hb H-CS with Bo—thalassemia/ Hb E or
20. arts CS EF Bart’s disease positive | positive | < 80 <27 Hb H-CS disease with homozygous Hb E
OS EF Bart's (OL-thalassemia 170 - BO/BE or BE/BE)
- - Hb H-CS with B -thalassemia/ Hb E
21. CS EFA Bart’s CS EFA Bart’s disease positive | positive < 80 <27 ! B . I
0 +,nE
(OL- thalassemia 1/ - B7/B")
AN <
22. rare abnormal Hb suspected abnormal Hb PUNLTUAYBN abnormal Hb WL suspected abnormal Hb
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TuFausinis sunualalnaivinlng
4iausn Ae Hb S Tivinlififialen sickle cell anemia
111l A.A. 1949 AnnsAunudlalnadurialnfain
A9 IRNIUEnNNaNe Snnsaedeaialnaiiy
NAUNRITENANNAIALFANENST LY Hb C, Hb D,
Ho E, Hb G uaz Ho J viamimaievauiied
Wupziﬂfmm%amﬂ U Hob Constant Spring (184
Constant Spring sl.uﬂixmmﬂuﬁﬂ), Hb Queens
(luanigaLnsni), Hb Beiing (Uszinean), Hb Tak
Wsznelng) wia Hb Q-Thalland (Uszinalne)
Wusu

flaqiiuiisgaunisnsaanuainlnaiu
anUnsnannan 850 wia ? weniluglninatu
naUnAuesa g lnatus ARG Vande Y-globin,
5-globin, B-globin wag ai-globin uATWLlFLiay Ae
sfiafiAnanAaRaUnATesas B-globin uay
a-globin LiiasanniitFanninisassantluden
2NN dausieiifiaanans Y-globin azmT9a
wulsanigluszaemisnlunssAvisausnaaen
Wit iasanniflussasiideiinnsuaasaanta
Y-globin gene @t AwliiinAuAnlnAves
Hb F (@Y,
Y-globin tatas Alulnadufnlnitazmneldl

) WHalAUlRTUANITLAAIB BN RIE L

\H@9anant Y-globin gnNALNUA9EaIL B-globin
Uni uaz Ho F gnunuiinae Ho A (B,) vl
1 =y =) a aa 1 1
nsaalanvdlalnaduindnfansall doumanu
RaUNAUUENE 8-globin Wi N LAAAAINNKRALNR
Ao Hb A, (0c262
v = ar v v o  ar
(Fasaz 2-3) AuingnuasinuuazldliaandAny

) BadilTanutietluifaenatuan

NINUN A9HIIEUNITATIANULBENINAIIHN
HeUnFLuaTE o- uaz B-globin®

g TN AT s AT
Tuwsiazseazaasnsasliuln AAuaATysie
mafasenieguindlalnaduianAvinsaany
Turidas RnanAaRainAeesiula vinmy
AlulnatunndnFinessiamedluglunuasiitann
Aaudnagaiafanas 50 sasBlalnadiurionaaly
den sinvangfanvzanufadniiiiaanans
B-globin WALaNAEINANTENLRDNNTYITVTITII8Y
Flalnaiuluwdandenuns tilesanaudlnis
B-globin gene LeN 2

A7UAMNRALNAIB347Y O-globin vy
Snnudszannfenas 25 sasElalnaturomn
TUABALALAINANTENUABNIIVIIMETITa NI
AwARINATesa"s B-globin iiasanluautlng
aziiEiy oi-globin sauvaAY 4 flu Ae 02- way
oL1-globin gene ALNAY 2 g LL@tLﬁmﬂ’mgu
o2-globin wansaanlanInNnangu a1-globin
Panndlalnaduindnffiinananuindng
184981 a2-globin asnulANAINNINANNRALNG
AN a1-globin mmﬁugmmzﬁﬁ%
datllinsAnendlalnaiuradnfluseaulaiana
yldeuasmsadinanni

uananazaLunalnlinatunalnsivan
dnnsiavesanalnadufifindnidlu o-, B-, V-
Ve d-globin chain variant WY BNAaNLUNTiA
padneniznaneliAslsalfiilungs - fail®

1. nguglalnaduiindndadneldiis
flmguamitéAny it Hb S Tunguiszang
wawWTnn

2. nguElalnadiufinlnFnlainelfiasise
TngiaLes wiienusaniusdaasevdelalnati
AnUnfafiadu enaneliiinlsald Wy Hb E,



Hb C, Hb O-Arab, Hb D-Punjab fusiu

3. ngaElalnatiufimlnFinelifnan
ApUnFvnelalisanense 9 KU chronic hemolytic
anemia, high oxygen affinity ‘ﬁlll’ﬂﬂ@jﬂmz
polycytemia 1 Ho Tak 1178 low oxygen affinity
fiil1lgnnag cyanosis 1w Hb M

4. nguElalnadufndnAfilduans
mmﬂm“] waztilu polymorphism ﬁm%wﬂﬁ
Tutlszannsyiall 1w Ho Pyrgos, Hb Hope, Hb
Hekinan 1fumy

wananiiaiinisauunilalnaiiuia
UnfAaeniflungualalnaiuinunafiiusds
T (thalassemic hemoglobinopathy)(5) NaNIAR
uanandaaremilugialnaduindnfaenun
&0 B snfidanseridaiaaninynimsauiy

>~
AT NN 1
PIUBNAITD NN UNIENLAY 6)
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fnlusdadifiadon lunguiliinulddeslun
Ine lawn Hb E, Hb Malay, Hb Constant Spring,
Hb Pakse’, Hb Q-Thailand wa Hb Quang Sze
Fusu Bnngamilailudlalnaduiadngalale
Fusdadifle nquiliinansiafingluaulng
111 Hb Hope, Hb Korle-Bu, Hb Pyrgos wag Hb
Hekinan 1lugu nsfsalalnaiufalnfivans
aiin uazinannaliAnuazladelfAnannimng
AANN NM9adAfsuwenTialesdinlnaluRalnG
et AafianudAnyrenislinnsauasneuas
Tirsnsuusiimisiugnessungae

aniudseinalnefisnearunisnsaa
glalnatudnlnAainme s aannan 30 1iia A
vartianldneldiinlen wazsiaianfhuendsdiie
Fauandlumngei 1©

glulnaiudarnavidsissuaroanuludszansng @aurasuasinandoya

Hemoglobin Mutation Base Change Laboratory Findings
Hb Anantharaj (Hb J Wuming) all Lys - GIn AAG - CAG Normal
Hb Siam (Hb Ottawa) a15 Gly - Arg GGT - CGT Normal
Hb Hekinan 27 Glu - Asp GAG - GAT Normal
Hb Queens (Hb Ogi) o34 Leu - Arg CIG - CGG Normal
Hb Thailand b6 Lys - Thr AAG - ACG Normal
Hb J Buda Q61 Lys - Asn AAG - AAC Normal
Hb Q Thailand a74 Asp - His GAC - CAC QA-thalassemia
Hb Suan Dok a109 Leu - Arg CIG - CGG Ol-thalassemia
Hb Quong Sze o125 Leu - Pro CIG - CCG Ol-thalassemia
Hb Pak Num Po a131/132 insertion +T OL-thalassemia
Hb Constant Spring alC.t. / elongation TAA - CAA Ol-thalassemia
Hb Pakse’ 0C.t. / elongation TAA - TAT Ol-thalassemia
Hb C B6 Glu - Lys GAG - AAG Target cells
Hb S B6 Glu - Val GAG - GIG Sickle cell anemia
Hb G-Makassar B6 Glu - Ala GAG - GCG Normal
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Hemoglobin Mutation Base Change [Laboratory Findings
Hb Siriraj B7 Glu - Lys GAG - AAG Normal
Hb Malay B19 Asn - Ser AAC - AGC B-thalassemia
Hb G Coushatta B22 Glu - Ala GAA - GCA Normal
Hb E 26 Glu - Lys GAG - AAG B-thalassemia
Hb J Bangkok 56 Gly - Asp GGC - GAC Normal
Hb Korle-Bu 73 Asp - Asn GAT - AAT Normal
Hb Pyrgos 83 Gly - Asp GGC - GAC Normal
Hb New York 113 Val - Glu GIG - GAG Normal
Hb D Punjab B121 Glu - GIn GAA - CAA Normal
Hb Khon Kaen 123-125 (-8 bp) - ACCCCACC B-thalassemia
Hb Dhonburi 126 Val - Gly GIG - GGG B-thalassemia
Hb Cook 132 Lys - Thr AAA - ACA Unstable
Hb Hope 136 Gly - Asp GGT - GAT Normal
Hb Kodaira |l 146 His - Gin CAC - CAG Inc. O, affinity /
polycytemia
Hb Tak BC.t. / elongation + AC Inc. O, affinity /
polycytemia
Hb Lepore Washington - Boston | 887-3116 fusion Deletion OB -thalassemia
Hb Lepore-Hollandia 522-350 fusion Deletion OB -thalassemia

dlulnatduiauUnfanwudas by
Ussznslng

FalnaduRmlnifinuteslulszains
Inedl 2 98im Ae Ho E wax Hb CS
1. Hb E

Ho E 1fudlalnaduiadnffinuiin
Uszinalng LL@zwumnﬁqmlumﬂmﬁu@@ﬂ
Baunile Ho E WinainaasRalnfifl codon
FAUMLNT 26 LU exon 1 U89 B-globin gene &
malasunlasesuaan G e A viildeva
spauallasuain GAG 1w AAG v3e codon
26 (G-A) mlinang splicing KAUNALL exon 1
RIIAILIL codon 71 25 Faxfiung splicing TitAn

ANUNA WAz IANNTET AN EILFNAARILYIAD
Uszanmufesay 70 194NN Na1LLLANUNR
Aol B'-thalassemia mMsttlasuulasasua
| codon Futlail 26 vl mRNA Jlazeaing
nsliannilng uazaieanaiusninalng s
Tuilainafiufinln® Ae Ho E dsinsnevalu
Tusnunleil 26 aeanausaTuAIN glutamic
acid 1ih4 lysine (g1 1)

{990 Ho E neldifaninufinlnf
Wi B’ -thalassemia gy heterozygote
LAY homozygote 184 Hb E aslavinliinlem wa
efifauRussaniy B-thalassemia axvinliin
lsnpnaadaTinguusala’” ®
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A. IVS-I
CAG}GTTGGT

B. 1 IVS-I
T\
GTG GTAAGG

IVS-II

IVS-I

FUN 1 uaassuyivaey Intron (VS | uag IVS 1) Ngnanaanlilagnszuaunis RNA splicing Tu BE
wiiuingusevang BE Nd normal splicing (A) My BE 14 abnormal splicing 71514144
codon 25 @vlaianunsnasn BE-globin s (B) laenaTaaviung * uaadsumiy codon 26,

GAG-->AAG

2. Hb Constant Spring (Hb CS)

Hb CS unfaniusluaulng Wasan
@ A a a aa Y] &
udlnlnadunaUnfnnulateawaziiuamg
A1ATYIBY O-thalassemia LARAINAMNAALNG
ALY termination codon U898 ol2-globin
(TAA-CAA) tlunalsitinnsdaimsneiians o-globin
d‘ a a v a = o
PenaRaUnR Usenausiansaasilune 172 #n
= | = v v = | =
Aldatasuaznuleadasluiaan san1ing
AUWLRNILATU D ANLUUALALINUBNTRANTY AB
02-globin (TAA-TAT) AaliiAnIsdaLATIZIans
TnatuNeIIRAUNFAIULA AN ULALTINT RN
Hb Pakse’ LLA4ANNAUNLATILINIUALAND WA
pax vy mulmiasnsluaulnauasinyssiae
Hb Pakse’ lianansouanaanain Hb CS lalas

a c . o a
N17MT93LATIEN Hb typing Avuandlugiln 2
vV v a e @ 1 2: (9 10)
Aadlin1nTaadATzALawawnuu® 19 qqn
nMsANENANEE DNA Polymorphism NENAUS
Aududlnlnaturalndneaasadatiluaulneg
A19 UWASTNNTY WL Hb CS AVaneunal

e lutszmnsnguil dau Ho Pakse” windly
uwssiuadaaiuimen 3aianagniiasndn
Sia Weuiy Hb cs 12 wueEladnatiufinng
Taeriinitliuaniennisle ] WAMNWLTINAL
o-thalassemia 1 azvnllnimleam Hob H, EA Bart's
uay EF Bart's fislennisguusuaziiamislaii
Angranapaanu’® 39amitu non deletional
oi-thalassemia 2 FTANTIATAINEATY

nrasaanudlalnatuialnfivneans
aintiiiavih Ho typing ‘-i’ﬂLﬂw}’fmmmmnﬂﬂ%q
LALia9aInNnIsmIa Hb typing luautlseansu
1319121498 HPLC, LPLC 38 CE luaunsauen
Hb CS uaz Hb Pakse’ aanainiuld iemnsaa
wuAswuztlFanwily Ho CS ifiesannwy
lAteunin Hb Pakse’ 49A177¢74n19 @
Ufianige dmsualalnalurning 2 silpiiAa
Aaldateys wazn1slyTunniles wanuAy
wasaliuunvlletansaaliny vinlvnsudana
NANAALH
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3a%T -
2e%1 k
1l Hb Pakse’
A2 l
3
6 1 : .
e 1 2 3 4 5 3

gﬂff 2 Chromatogram 483 Hb CS (A) uag Hb Pakse’ (B) tiauenaagis HPLC

dlalnaduwinuUnanwulivas b
Ussnslng

1. naudlalnadiufiminafieagludumislng
\AEeNU Hb S Tmauann1s HPLC uay LPLC
1.1 mg:u [-chain variant (Hb D-Punjab,
Hb Tak, Hb Korle-Bu ttaz Hb G-Makassar)
Blalnaduinunilunguil 16un Ho s,
Hb D-Punjab, Hb Tak, Hb Korle-Bu waz Hb
G-Makassar il B-chain variant HanNALAn
anANERALNARLANANITY A Hb S [B6(A3)
Glu-Val], Hb D-Punjab [B121(GH4)GIu-GIn],
Hb Tak [B147Term-thr], Ho Korle-Bu [B73(E17)
Asp-Asn] Ay Hb G-Makassar [B6(A3)Glu-Ala]
wriianeaalilunguideniu asanniidnsogy
HANTTATIANIM eIl IANNTAR 8NN YN
AIAENLLATEY LPLC m@gmmn@aﬂmﬁﬁmmuq
S-window vi3® A, window il fauandlugiil 3
d11lu HPLC fifl retention time Tnanuann agla
sansousngilald Alalnatufinnfmanilena

Qmmn@@nmﬁﬁhwm S-window V58 D-window
Fauandlugiil 4 Tasunlaunsaazians abnormal
peak WA 1 peak Lﬁmf«nm‘ﬂu -chain variant
FanudFannudlalnatiuinlniey deesuno
Youay 35-45 Wariinansnsaanalaimimenan -
aglunomiUni wnsesnisiiaduuanadia e1q
¥nnsnsaaLiasdudaeas sickling test &3 fresh
specimen adl5m9999 Hb S winlfuaataemsaa
Aarvsauiedald anansar Hb S way
Hob D-Punjab mutations sagiinatin PCR-RFLP
Tasldieulas Mst 1109 waz EcoR 119 muansy
waraNNTakEwmAtiA multiplex PCR lunnsmsaa
suunallnafuintnfmaniasnanilia
Uszaniu® Gevinldinandn aannsAnEwLan
Tuaulnevialiwunlu Hb Tak waz Ho D-Punjab I8
1Uaanan Hb S @3U Ho G-Makassar #3718471
Asausrlutlszmaaulatide AasnwudnTisnea
nanalsuasdssnalng (7 19
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a0
1 Unknoun 43 2.7
0T Nid | | H
i2 F Hindow 128 7.3 ‘
3 Unknoun 169 1.6 l
4 A8 Window 266 53.7
[5 A2 Hindow 277 3.8 | ‘ 1
6 S Hindow 383 38.6
1 2 3 4 5 6 sxx Hb Variant: S Hindow
1 T T T |
100 200 300 400 s Area= 342 Baseline= 11253
i #0f zof
. Hb D_Punjab Peak RI(s) HbA Hb
‘ | / 1. Unknown 39 5.5
2 fAlc Window 162 8.9
A \ | 13 F Window 141 7.1 |
\ & }| 4 Unknown 175 2.5
| - 5 Unknown 266 48.1
‘[ I'\ / \f\"} |'. ) \
N WL 6 A2 Hindou 291 2.9 |
- 7 Unknoun 324 a.1
1 2 3 45 € 7
—T— — | High AZ: Variant? if > 18z
100 200 300 400 sl Area= 1562 Baseline= 5735
i 2ol rot JI
J : Prak RTfx) HG Hh i GULY
H : - £_
! ] : ! Hb Tak 1 Unknown 41 3.4
- \ P! / 2 Unknown 149 6.5
o 3 A2 Hindou 261 56,9 1
| i
J il \l [4 2 Hindow 200 as |
f j\'\! f .1'._ .I | :iiigh RZ: UVariant? if > 18x "
J! . : f \ HBF less than 8.5 Sy
. Bl
i z oz 4 v
— T 1 L =
09 201 300 200 gl Ares= G54 lzeline~ 10901
| !' v ot %ot II
i i Peak Blis) HEA WL § GOL
| T L =
||_-_|b G Makassar 1 Unimown 41 4.2
| i! | .
I / 2 T Hindos 149 6.4 |
'3 B Window 269 45.9
] r S 7§ A2 Window 283 a1
ARV 5 S Hindoy 319 %.6
' | %% fib Uariant: S Windou
1 3 45 i
450 206 300 400 s frea= 1151 Base ling= 11322

g‘ﬂﬁ'S Chromatogram 1ad Hb S (A), Hb D-Punjab (B), Hb Tak (C) uae Hb G-Makassar (D)

I BENAEAE LPLC
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ANALYTE 1D % TIME
F 3.1 1.12
P2 4.2 1.39
P3 2.9 1.64
Mo 56.3 2.56
nz2 3.1 3.62
S-WINDOW 30.9 4.44
TOTAL AREA
F 3.1% n2
3aky

AREA

61916
79352
46849
1865526
62335
584366

1900344

3

L%

C

ANALYTE 1D 4 TIME
F GG L1z
Fe 3.1 1.33
b2 2.6 1,79
[2Ta] 52.7 2.49
az 4.5 3.8Z2
D-4J T NDOL SE.2 4.28
TCTAL AREA
F .65 az
SQ%T

— ¥}

[ =

e E
Sy Sy M

in

AREA

15677
2R2e3
5G247

1349372
136832

g

25

4.

Hb Tak

v/

PRTE9

44578

5%

®
] o
[
iy

23

ANALYTE 1D % TIME AREA
F 8.5 1.12 9318
P2 3.6 1.32 62884
P3 2.7 1.66 47181
Unknown 1 1.8 2.84 31321
Ao 54.8 2.45 9573884
A2 1.5 3.64 28614
D-UWINDOW 35.1 4.87 612331
TOTAL AREA 1749373
F 8.5% A2 1.5%
38%T
28%1
Hb D-Punjab
18%+
E A2
B T i 1 1 1
8 1 2 3 5 [}
AMNALYTE 1D % TIME AREA
F 1.5 1.12 27831
P2 3.7 1.38 64278
] 4.7 1.61 21348
fio 48,2 2.45 837421
a2 q.3 3.62 79729
S—INDOY 37.6 4.44 653203
TOTAL AREA 1742934
F 1.8% a2 4.3%
J8%T r
|
oerel Hb G-Makassar

gﬂﬁ 4 Chromatogram 8N Hb S (A), Hb D-Punjab (B), Hb Tak (C) ua& Hb G-Makassar (D)

L NBLENAIEIAE HPLC
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u

@91 Hb Korle-Bu Lily B-chain variant
anadanile nuaseusnlunouuanini wad
srgaunrIantluaulnaandamnIauaAs sl
LATANTIUYT lagwusaniunIve Hb E,
o-thalassemia 2 waz O-thalassemia 1 Blulnatin
adaiuanldlaidaianain Hb A, uay Hb E

Selfinafla HPLC v LPLC uafieldinain
CE azanasauen Hb Korle-Bu, Hb E uas Ho A,
aanannulaatnedniay (gUn 5) atnalafinim
£9ABINNTNITNIVREUTUALEIE PCR tinnu® 29

(A) (B) (C)
Hb Korle-Bu Hb Korle-Bu Hb Korle-Bu
Y/ / 4
o Hb E
\
n Hb E\:Z
F L P~
N 1 2 34
o 2 3 456 " 100 200 300 400 s "

3“7]77'7' 5 Chromatogram 984 Hb Korle-Bu fiwvusaxniy Hb E ifieugnaagids HPLC (4), LPLC (B)

ua CE (C)

ANALYTE ID % TIME AREA
F 6.8 1.14 17381
P2 5.3 .36 117793
P3 2.6 1.69 86239
Ao 78.6 2.41 1565398
a2 2.6 3.65 50780
Unknown 1 17.8 4.62 377530

TOTAL AREA 2209847
F B8.8% a2 2.6%

Hb Siam

28% T+

711 6 Chromatogram 484 Hb Siam
\WauaNAI8as HPLC

1.2 mg'u O-chain variant (Hb Siam,
Hb Queens az Hb Q-Thailand)

Blalnadufaunilunguil dsznaudan
Hb Siam [015(A13)Gly-Arg], Hb Queens
[034(B15)Leu-Arg] Uaw Hb Q-Thailand [OL74(EF3)
Asp-His] 1agl Hb Siam W&z Hb Queens LNAAIN
fLAiuLIT o -globin gene AawLFanns Ho variant
Ialudnslszannidenas 15-20 Wity Sanwns
2189 peak nuenaanilusLiuamnLiuiY
Hb S, Hb D-Punjab, Hb Tak, Hb G-Makassar
LAy Ho Korle-Bu dauandlugilil 6 usshfsuno
Yaendn @atie9nilu o-chain variant Blslnaii
AnUnAnguilnsaanuldlaiiesmiaungui 1.1
Laianraanuudaalugesnsaaiudulasnis

ATA9LATITALAULALTUA1E T 20)



aNan1sasIAdATIzTlauazlFanaElulnatiu

A@"%3U Hb Q-Thailand Amuilu oL-thalassemia i
wilsinulgvedluaulng RaainaAuRnln
409811 0L1-globin TFUML codon 74 Asp-Asn
AaRaUNRTEazEaNAaf o-thalassemia 2 14l
4.2 kb deletion LuUlATINlTNTNLALINULENS
mmﬂu‘wwv Hb Q-Thailand mﬂﬂummuwmv

OL-thalassemia 2 1A 4.2 kb deletion A9l LN@‘W‘LI
F9NAU O-thalassemia 1 A4vNLLAALeA Ho H VLm
TneiFaniadn QH disease mmmﬂusﬂw 7 9
UBNANAZABIATIANLIRILATGUT codon 74 LAY
£9FBIATIANL Ol-thalassemia 2 1M 4.2 kb deletion

fe Asazfiodnsaaligniies msliie muttiplex PCR
pranAnuRnUnRTaesethaindenty don
T nnsvinauszaanannauy

1$im9a1n Hob Q-Thailand {luaaaAnlng
489818 oL-globin chain InulgUeeluaulnedad
ANNTNUEY Hb E gasng aseranuiiduniny
184 Ho Q-Thailand Fa8Au Hb E 18 vinlimsaa
wuglalnadulsvansafinluwaen Usznaumas
Hb A0, B°). Hb E (O} [32) Ho Q-Thaiand %, B°)
WA Hb Q Thailand E (@, B%) mumﬂugﬂw 8

ARUATE 17 % TIMZ ARSA H
33 aon 1.3 71715 Hb Q—Thalland
T2 2.2 A £3123 -
Ao BL.7 2.8 13252685
az D u.ga LYEES
Unkaguwn 1 29.5 L = 642170 /

TOTAT. FARFA 2145939 |
F (== LH] . 2UTH Hb H -

Hb Q-Thailand

#rn

3 4 5

100 200

300 400

giﬁ/ld’ 7 Chromatogram 284 Hb Q-Thailand \euenaagss HPLC (A) uae Hb QH disease

ifeusnsagds LPLC (B)

ARALYTE 1D XTI AREA ,r | * l}‘f ¥ Df
b ik X ' | Peak RI(s) HbA  Hb | GOLD
" AL Lo o [ Hb Q-Thailand | 11
@ s 3w aimee ] | (1 Unknoun 42 2.4
Urbnosn 2 o LR 14400 h I H | | I
TOTAL. AR 170655 11 | I| = 1 { i_
I 12 F Hindow 149 51 1§ ||
F Fain A2 . VG . - Hb E ;1| Hb Q—Thailand E— J Ilr-
- Hb Q-Thailand I\ U '3 Unknown 169 13 ||
\ B 4 Unknown 266 .z |||
Hb E [ = I 5 E Window 268 18.8 i
- _ \ Hb Q-Thailand E | .I——ﬁ" | Iﬁ S Hindow 388 24.6 ir
A A i o i
. QAL | | sxx Hb Variant: E Hindow It
I S Hindow ir
"\_ 1 23 4 5 6 f [
b - " 100 200 300 400 s;iﬂreau 564 Baseline= 1A485

gﬂﬁ 8 Chromatogram 984 Hb Q-Thailand uas Hb Q-Thailand E ipuginaagias HPLC (A)

uaz LPLC (B)
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2. nQ¥ B-chain variant A * (Hb C, Hb Pyrgos,
Hb Hope 1.a¢ Hb J-Bangkok)

Blulnadufinunilunguiliinainaany
AntnfAvasany B-globin 7ilineliAnainisnng
patinfzuLsy uaziifFanndlalnatuiinln@n
Aupszngaluseauisuin Hb A Uszneusiag
Ho C [B6(A3)Glu-Lys], Hb Pyrgos [B83(EF7)Gly-Aspl,
Hb J-Bangkok [B56(D7)Gly-Asp] uae Hb Hope
[B136(H14)Gly-Asp]

§ W5 Ho C uslAnidadnnsaantianiy
lunquauidaaauansiu Tifssnumsasa
wifluaulneg (flasannnaasaa Hb typing wdy
ﬁ’umﬁlmﬂ%’%’% alkaline electrophoresis qalal
a11170UEN Hb C @anann Ho E 1# Aagnaeu

ANan1snsIAdAsTIzuTdauazlFanaElulnaliv

il Hb E viovun wsifitfann Hb C a9
Huwime Hb E vialdasdieimau uazlinaay
FBNTTNIIANTBIAE DCIP AadlinAtANITNIIA
Alaulatagitanuwan®@ 29 gauninisldmatia
HPLC, LPLC %% CE @saansauen Hb C aen
{70 Ho E Teashetmian Tunnsvin Hb typing PNIGTEN
1usﬂm 9 ANNNIAINL Ho C 1NTU WAZWLIN
mmmﬁﬂqawmmmﬂuﬁﬁlmﬂ Tunnedjim
Tl fludasnsoamduaiiladuiugn 15y
lugefsianaRaLnfecheiusangas i luse
7uflu homozygote ¥3a wWuganfL Ho S vide
Hb Korle-Bu \wszynliim microcytic anemia
waziiim Hb crystal formation w83 Hbo C lu
Aadenunsnniu enadailymmienainiae?

(A) (B)
FUALYTE D FROAH ) DF % ol
ceat ﬂ Peak RT(s) Hba Hh
oI E 1 Unknown 46 1.9
Ak m e | ({2 Unknown 71 4.6
TOTAT. ARRA 1RETRAY -3 ul‘ﬂﬂmn 1?5 3.9
. ; '4 A Vindow 209 46.9
- ] | 5 AZ Vindou 282 a1 |
Hb C ( |
\ \ | & Unknown 389 z.1
W 7 Unknown 338 1.3
\_ |8 C Window 378 36.8
) I
_;L,Q \ f_x_mk 12 24 567 E sxx Hb Variant: C Window
R 100 200 300 400 sl Areaz 1261 Baseline= 159%

71/i1 9 Chromatogram 984 Hb C LilBusiNAa835 HPLC (A) uaz LPLC (B)

@15U Hb Pyrgos, Hb Hope waz Hb J
Bangkok Wlu nonpathological B-chain variant
VanuaSanEnEnsLendas HPLC way LPLC
AR (gﬂﬁ 10-12) Hb Pyrgos 1az Ho Hope
LENaaNAN Hb A Lag Ho E datau aapsaanulsa
418 69U Hb J-Bangkok ax1)sng) peak AU

FaUNUAL Hb A LHAYINNNTATIAILATIZAGY
\AT89 HPLC wavazising peak Inalmsaiuiy
Hb A 1HaYIN1TATIAILATIZIANELATEY LPLC
at191eARNNNITI N NLULAUADIANALNNT

2 paneslD Zq i (28-31)
ATIA9LATICNALDLLE
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(B)

ALALYTE 11 | R F ¥ of % of
" = \ Hb Pyrgos | Peak RT{=z) Hbh Hb
- ot i
i i ) Hb E 1 Unknoun 41 7.8
ZLOTELG \ ! / 2 Unknoun i) o8.7
v so.e: | Lt 3 lnknown 1759 11
) Hb Pvrgos k 4 AB Window 285 8.5
= 1 yg \ E E Uindow 274 29.5
Y ;
I \/ H Hb E \‘l‘ ]L“ cxxx Hb Variant: E Hindow
‘\, ;HbF less than 8.5 2
|: \':I\\_v""*
[ @.I |
I {L / 12 4 5
u kel | . | . T | O —
§ 12 5 = 100 200 300 400 s frea= 935 Baseline- 13677

71/ 10 Chromatogram 984 Hb Pygos/Hb E 1&8ueinAatas HPLC (A) uag LPLC (B)

(B)

AHALYTE (D % ] anE ¥ of % of
L 06w poe ﬂ Peak RIts) Hb& Hb GOLD
b 41 1R | T
Az 4. j:ss ' '5'.1; 1! 1 U'ﬂk}]{}w'ﬂ ‘;? 14.4
TR AREA 37zZB
r T Az 7.5% ‘2 F Hindow 93 41.6 i B
"] Hb Hope 3 A2 Hindow 266 45 4
. i
. {/}\ 4 02 Window 276 23 ]| |t
o ! L
o J| .| \ b I
i J I r
UI ll\ J| \ A2 1 2 ] ‘1 -
JL,L.‘._\./_..J:L_ _ T T ¥ T T T .
B e e ] 100 20 300 400 sl firea= 1984 Baseline= 18791

gﬂﬁ 11 Chromatogram 784 Hb Hope Lilausnaagi3a HPLC (A) uas LPLC (B)

(A)

(B)

ARALYTE L

" Hb J-Bangkok

1 TIMD AR
.z e FEeOY
3.2 1.45 ERZH
ML L Z.87 LIAGAE
500 ki
6.7 ERGH 5!
Il mRES 2DE20G2
FENE

Hb J-Bangkok

N\

vwof xof
Peal: Ri(s) HBA Hb | GOLD
16
1 Unknoun 57 4.1 .
2 F Mindow 144 1.2
Hb E 3 Unknown 187 hZ.8 }'
/ 4 F Hindou 277 38.5 i
*2# Hb Yariant: E Hindow E
i

400 s Area= 1698

Basaline= 18386

gﬂﬁ 12 Chromatogram 184 Hb J-Bangkok/HBE 1faueinsasds HPLC (A) uaz LPLC (B)
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3. ﬂfcj&l O-chain variant %‘uq (Hb Hekinan taz
Hb Beijing)

Hb Hekinan [0L27(B8) Glu-Asp] az Hb Beijing
[016(A14) Lys-Asn] tludlailnadudndnslungs
0L-chain variant Finsaanusaniualalnadiufalng
Wesaadiieiaauluaulng

Hb Hekinan 1Tu nonpathological Ot- vanant
mwumﬂiuﬂ@mumﬂuumw [Ananfiam
UUEL ou1-globin ﬂ?mmwmmmmﬂlmm@mm
#lulnadiuinlnfedaauiliinandamdunuiiu
02-globin Usznauiumumueaas Ho Hekinan
WAz Ho A aINNNs3LATIZILALAE HPLC/ LPLC

TnALAgAUNIN AW laNaNiadt RANAALE

NN Hb Hekinan 93y Hb E Tuaulneiing

(A)

ala® 39 vngtlagdl Ho Hekinan $9aiu Hb E

TagldfANRALNRIR9 a-thalassemia $98AA8
153704 Hb Hekinan 3itiagsnn asanagnu Ho A
Pl ua N nat Ui AUNALN e TR AR 80 AB
Hb E fawandlugili 13A usvnwy Ho Hekinan
F:NU Hb E Warn19e o-thalassemia &9
v ° v . . a v ° ¥
Aogl azynlil o-globin chain UnAtasas Ml
WU abnormal peak an 2 peak A® Hb Hekinan
HK A o . HK oF | =
(o 2[3 ,) ag Hb EHekinan (Ot 2B o) TALENB AN
N Hb A 4aY Hb E a8iNatalan A9RIasingly
a | Y aAaa o A v k1 '
51 13B doglinnsitiadeilewsuineau atnals
AMHN NNTATIAIUIRLNUUUDUABIDFALINITATIA
AATLVALEWEURIEU ol -globin®?

(B)

Hb Hekinan ez Hb A

ST Hb Hekinan  HPA

HK BA /
2 Hb EHekinan

18%t

7171 13 Chromatogram 184 Hb Hekinan iWUs9uny Hb E (A) uaz Chromatogram 84
Hb Hekinan NWUsaNnL Hb E uag O-thalassemia 1 (B) iNauenaa835 HPLC

117U Hb Beiing WuATIMIN U sEInA
P ' o A
Aunaznulalitasdn ANseuludszmnalne
Wlunirmraanulupulnanianiaiilia Taawy
F9uNL Hb E Uay O-thalassemia 1 filasiinag
TALATNANHDLEURI thalassemia intermedia A8
FUN93NEn Y ReiANEATY WL abnormal peak 3

7iipAa Hob Beijing (0 [3 ). Hb EBeijng (@™ 87
War Hb E mmmﬂus‘ﬂw 14 famﬂiﬂmwuﬂﬂwu
Hb Beijing TUNL Ho Eimfﬁmm% Ol-thalassemia
T9UA3E AZWL abnormal peak 2 1%p An Hb Beijing
39u Hb E dauandlugilil 15
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(A)

aNanIsnsIAdATIzTlauazlFuaElaInaly

(B)

Hb Beijing —» .
Hb A — . _ ‘-
Hb EBeijing =—» ! '
o —

Hb AJE —| o

BJ HA
. Hb Beijing (@.>,3")

Hb EBeijing
BJ E
2%+ @,p,)

7U7 14 Hb Beijing, Hb EBeijing uaz Hb E niwulugvidnauintinaves Hb Bejing 79
Hb E uaz O-thalassemia 1 lBueNAI875 alkaline cellulose electrophoresis (A)

uAL HPLC (B)

aex+ Hb Beijing
BJ HA
@B

(s

717 15 Chromatogram 984 Hb Beijiing U7 Hb E ideuenaaeas HPLC

Inaagtaziiudnglalnaduiadndnny
Tupulnafifuanuiannuaziiadnaziinnsngaa
WLNNINTWEDE ) LB INANNIATIAnTiALAY
Usunudlalnadulusudszarduunnaunis
TAganzALANLALlnals AT AGTLRE VM LTNNT

| o = O ' a a a
agylszmna Daudaulvnjaesdlnlnaduinlng

Nt lalvliAsls A ae My IRATnLe | us
dlanmanusannualulnaduialnpusysaamiie
Ffutlomdsnluaulng Sssndusediinig
Aadauanlily ielsdlamilumsguasnenuas
nsbiAanEnuuziimisiugnesuungasuas
ATALATY
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Tunsdinsranuilalnadiulindnaviuan
Wiaa1n Hb E uaz Hb CS amiiluglulnaiiu
AmUnAfwylsitiag (rare abnormal Hb) daua
nngnsaaltAsealalnaduluaulszandu
Fdaanauazdiulunldarunsolinsitiags
fuuuauls Tndasafan1snsaadAsIEi
Alauladaafiusiudaiana seduiiansaa
wuitalnadufindndfinulsitesmaniilu
NusEaIURIATTI B ULNEIIN lARFIANL
Abnormal Hb wi']f:’u (suspected abnormal Hb)
laipnsszyaiinaed abnormal Hb aslilnelairu
NMIMIIREUTUAILNITUATIZVALEULD LATAIT
IR DENIAINANINTBNAIDENUADATDIRNIEN
Tupsauaialiaeiumsnsstuiuiies fiidnns
Aundaanfensell WasannisAnelils
fayadsdndvruBlalnatufiaUnfmsniazdos
Tiinsanifivanuatuasuazeaiulsasasdiils
sfinguusedlsanafidsydvdnnannd e

Rt - b - otos o -
Nt ﬁf“? | N @uam'a‘mqmLﬂﬂmﬁuﬂu,auﬂ?mma‘l‘,uinauu
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N5 UANANISASIINIDUGIRA2ALA S
wazatulnadiutinunfintenandHiannns

AT eLazE LN InatuRALNR 1NNy
nNinsonenaanIeiugnITaLLLEuAeY Jiy
= A a A | val o
Wz Aglaiensinlnsle o dougiiiiulspay
FaalATUaUSIAATLN UNIANNNITALATNITAN

Instiuaesidaniusiuuanyinlimialee

v A v N A al v o X

AnRdusaatiadlanaouuy fatl

aa a a =l =
Heterozygote : HeUnALNGA 1 81 (178 1
1 = Ql' 1 o o 1 = as a A 1

7p) AUEUNANU (FIwntaReaiv) Uni Fundn
Wuwnne (trait i3 e carrien) laila1n1sialng wa
NiugnIsusaaT el

Homozygote : HEUTIATU (FLULLAERMY)
AaUNAmHaUTS ANNIULINTeslsANAINIATE
IUTUTNAIRIEUIRAUNG LNstiaaialidiiannig
a a v
nalndasile

Compound heterozygote : deurnLng
fanu Eurdaiean) lamdeumusiungs
e AaLtly a-thalassemia poany visaLily
B-thalassemia Aa8I
1Tl heterozygote
204 2 M9z Aa EEaadvk o- Lag B-thalassemia

Double heterozygote :

Complex condition : ANy homozygote
VEia compound heterozygote AR O 199 [-thalassemia
T3 thalassemia aNTHANTN
RTNNITANLAUNLAN ﬂﬁﬁuﬁuﬁmmiu
o a o =y =Y =Y a =
saaaLe LazdlnlnatuRalndlulssinalnad
11nNN91 60 wuu! n1gulaNan1TRTIaNanenIa
MeslfiAnsAasianNdutauLazsiosadtdayn
wantatelszneunsianson leun enailae
sdRn195UIARA WITIRIADTUBIIALADALAY
NANITATIAAANTEY WANTTATIA Hb typing LAY
1NNATIABIDNALNANITATIANIANNAR L NRUB
= 1 v = o aa o IrLﬂ/ 1 v (2)
guTINpLE ATAINTINAR ABENIYNA B

N15LUANANISM522AUARLAULUNE
WNRzE1R&a2LAEY azdtulnalw
AnUNANNULa

1. Audn®®@®

- NANNTATIA Ho typing : A A, Hb A,
UatnianTauas 4

- Hb 11nna1 10 g/dL

- MCV annndnusawiniu 80 fL

- OF negative

- DCIP negative

- NANT9AI94 blood smear WULIALABALLAN
ﬂﬂﬁﬁwmmmgﬂéw (gﬂ*ﬁ' 1)

g1 1 Blood smear ¥9ALLINANLIIAIADAUAY
UnavaruIALAZ LN
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Normal or non-clinically significant thalassemia

Thalassemia screening

OF-test e, negative...............
DCIP-test e negative...............
RBC parameters

RBC = ...4.62... x10'%/L, Hb = ...15.1...g/dL, Hct = ...43.3...%, MCV = ...93.7...

MCH = ...32.7... pg, MCHC = ...34.9... g/dL, RDW-CV = ...13.0...%
Hb-analysis....... HPLC.......

Calibrated Retention Peak
Peak Name Area% Area% Time (min.) Area
F 0.7 1.10 16558
P2 - 5.0 1.29 117008
P3 — 33 1.64 76646
A0 - 87.7 2.49 2061472
A2 3.1 3.61 79484

Total Area:2,351,169
F Concentration =0.7%

A2 Concentration = 3.1%

Analysis comments:

45.0
37.5
30.0
225
15.0 ]

7.5

0.0 4

Hb-type : ......... AzA ..............
Hb A2 = ...... T D % HboE=......... e %
Ho F = ...... 0.7 i %
Other Hb = ...... T e
Interpretation ...... Normal or non-clinically significant thalassemia*.........

Note

* oi-thalassemia 2 : o7, a*?, oS, ofakse

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ol-thalassemia 2
= B"thal or B'-thal

ANan1snsIAdAsTIzuTdauazlFanaElulnaliv

fL,
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Normal or non-clinically significant thalassemia

Thalassemia screening
OF-test  :............ negative...............
DCIP-test : ............ negative...............
RBC parameters

RBC = ...4.62... x10'%/L, Hb = ...15.1...g/dL, Hct = ...43.3...%, MCV = ...93.7...

MCH = ...32.7... pg, MCHC = ...34.9... g/dL, RDW-CV = ...13.0...%
Hb-analysis....... LPLC.......

% 01 7 of
Peak RI(s) HbA Hb
1 Unknown 42 2.2
2 Unknown 64 9.8
3 Unknown 174 4.4
4 AB Window 289 82.8
5 A2 Hindow 279 2.1
M HbF less than 8.5
12 3 4 e
100 200 300 400 g Area= 1881 Baseline= 2144
Hb-type : ......... AzA ..............
Hb A2 = ...... 2.1 . % HoE=......... s %
HoF =...... <05......... %
Other Ho = ...... e

Interpretation ...... Normal or non-clinically significant thalassemia*.........
Note

* O-thalassemia 2 : 027, a2, oS, o~akse

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous O-thalassemia 2
i Bo—thal or B'-thal

fL,
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Aidunmesdadiflalaifinnagda
wazdaladla piemamieuaudniinad
fasefunisnsaaideaniaves fiRnaswinu
AazAtanennaaadLlels

N1977394 Hb typing ANN1TNAUARLNINE
B-thalassemia uazwvz Ho E 1A waludaunsn
3fa98nWIne a-thalassemia 1o n1siflade
WIUE O-thalassemia ‘Vizq Ol-thalassemia 1 WAL
O-thalassemia 2 FBIBNAENNIATIAILAGEAIN
AnnAuesiuyini

wineandamilauazilalnatuinlnif
wiedlwlsvanslng Haeil
2.1 Wue O-thalassemia 2 (Ol-thalassemia 2 tra'rt)(z'e)

- HANMEAI3 Hb typing : AA Ho A, Tiaeind

Soeay 4

“Hb ~ 12 - 14 g/dL

- MCV ~ 78 - 85 fL

- OF iﬁwaiﬁﬁq positive LAY negative

- DCIP negative
- NANN9F1794 blood smear WLLIALABALAS
UnAinsruinuazglsg U 2)

:oo.:.o : 3;°°°°'

2 Bood smear 1N Thinve Oi-thalassemia 2
WULIMABALAILINANIYUIALAZ L7

ANan1snsIAdAsTIzuTdauazlFanaElulnaliv

2.2 N Ol-thalassemia 1 (O-thalassemia 1 trait)(2'6)
- HAMIATIA Ho typing : A,A HD A, taanm
TRuay 4
-Hb ~ 10 - 14 g/dL
-MCV ~ 70 - 75 fL
- OF positive

- DCIP negative
- NANTM394 blood smear WLLIALRBAWAS
a a .
An17idazuilasiuy hypochromia way
. . <
microcytosis (g1 3)

JUN3  Bood smear 109AThinme O-thalassemia 1

W1 hypochromic Wag microcytosis
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Normal Hb typing, not rule out O-thalassemia

Thalassemia screening
OF-test D positive

DCIP-test D negative

RBC parameters

RBC = ...5.73... x10'%/L, Hb = ...11.5...g/dL, Hct = ...36.1...%, MCV = ...63.0...

MCH = ...20.1... pg, MCHC = ...31.9... g/dL, RDW-CV = ...16.5...%
Hb-analysis....... HPLC.......

START
IF
0.371
07593
1.361
2.130
2.257
—— 2.554
T 2751
STOP
Closing signel file  M-SIGNAL .BNC
NUM RT REL RT WIDTH AREA % COMMENT
1 371 RT F 208 .086 7
2 593 RT F 332 207 2.6
3 1361 RT F 762 268 3.4
4 2130 RT F 1.198 138 4.1
5 2257 RT F 901 117 33
6 2554 RT F 1.020 .089 83.0 A0  Peak
7 2751 RT F 1.090 .090 2.9 A2 Peak
Hb-type : ......... AZA ..............
Hb A2 = ... 29 i % HbE=...... e %
Ho F = ...... U %
Other Hb = ...... et eeeterertereeeaeeeareaaan
Interpretation ...... Normal Hb typing. not rule out O-thalassemia**..........

Note
* Oi-thalassemia 2 : o7, a*?, oS, aPeks®

** Ql-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ol-thalassemia 2
~* B’-thal or B'-thal

fL,
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aaasi1an 4

Normal Hb typing, not rule out O-thalassemia

Thalassemia screening
OF-test D positive

DCIP-test D negative

RBC parameters

RBC = ...5.73... x10'/L, Hb = ...11.5...g/dL, Hct = ...36.1...%, MCV = ...63.0...

MCH = ...20.1... pg, MCHC = ...31.9... g/dL, RDW-CV = ...16.5...%
Hb-analysis....... CE.......

\ o Z18 ziazis, ziz \Zu ZiofZol ze | Z7 | 26 ,25,24)[Z8]\z2) z1 |

|
|
]

QNN

Hemoglobin Electrophoresis

Fractions % Ref. %

Hb A 97.5 96.8 - 97.8

Hb A2 2.5 2.2 - 3.5

Hb-type : ......... AzA ..............
Hb A, =...... 2.5 i % HbE-=.... TP %
HoF =...... PO %
Other Hb = ...... e
Interpretation ...... Normal Hb typing. not rule out O-thalassemia**..........

Note
* Ot-thalassemia 2 : 027, a2, oS, olfakse

** Ql-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ol-thalassemia 2
~* B’-thal or B'-thal

fL,



HAN1SATIAATITWTIRARAZUS N E NI NaTiY

u

2.3 Wn p-thalassemia (3-thalassemia trait)®

- Han13M3IA Hb typing : AJA, Ho A,
IRHUaY 4-8

“Hb ~ 10 - 14 g/dL

- MCV ~ 60 - 75 fL

- OF positive

- DCIP negative

- NANN9A994 blood smear WLLIALABALLAN
RALINRA Janeoue hypochromia, microcytosis
ANAWL target cell thalantiagl (;qﬂﬁ 4)

g1 4 Blood smear yekilunne B-thalassemia

WL hypochromic, microcytosis uae target cell



u

| 40 _ Han1sagiadAgcutdauazdsunaElalnaliy

@aasi1an 5

B-thalassemia trait with or without Ol-thalassemia

Thalassemia screening
OF-test D positive..............
DCIP-test D negative.............
RBC parameters
RBC = ....5.05... x10'%/L, Hb = ...10.2... g/dL, Hct = ...31.5...%, MCV = ...62.4... 1L,
MCH = ...20.2... pg, MCHC = ...32.4... g/dL, RDW-CV = ...20.1...%
Hb-analysis....... HPLC.......

Calibrated Retention Peak
Peak Name Area% Area% Time (min.) Area
F 4.4* --- 1.12 92270
P2 5.1 1.29 109991
P3 4.2 1.66 91772
A0 80.7 2.50 1753859
A2 5.4*% - 3.63 126199

* Total Area : 2,174,091
F Concentration=4.4 %

A2 Concentration = 5.4* %

Analysis comments:

*Values outside of expected ranges

45.0 T

37.51
30.0 -
22,51
15.0

7.5

0.0

Hb-type : ......... AQA ..............
Hb A2 = ...... 54, % HoE=...... S TTTT %
Hb F =..... 44 ... %
Other Hbo = ...... e
Interpretation ....... B-thalassemia trait** with or without Ot-thalassemia*.........

Note

* Ol-thalassemia 2 : o', a*2, oS, afaks®

“* Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ol-thalassemia 2
=+ B’-thal or B'-thal
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B-thalassemia trait with or without Ol-thalassemia

Age............ 30, years Sex......... female
History of blood transfusion....................... NONE. ettt et
Thalassemia screening
OF-test :........... positive...............
DCIP-test : ........... negative..............
RBC parameters
RBC = ....5.05... x10'%/L, Hb = ...10.2... g/dL, Hct = ...31.5...%, MCV = ...62.4... 1L,
MCH = ...20.2... pg, MCHC = ...32.4... g/dL, RDW-CV = ...20.1...%
Hb-analysis....... CE.......
;o 2 inmaBla o |
| ' ;. |
Hemoglobin Electrophoresis
Fractions % Ref. %
Hb A 93.7 96.8 - 97.8
Hb A2 6.3 22 - 3.5
Ho-type : ......... AzA ..............
Ho A, = ...... SR % HbE=......... e %
Hbo F = ...... e %
Other Hb = ...... P
Interpretation ...... B-thalassemia trait™* with or without Ot-thalassemia*™.........
Note

* -thalassemia 2 : o'

. OL4'2, OLCS, O(‘I:’akse

** Al-thalassemia 1 trait, Ot-thalassemia 2 trait, homozygous O-thalassemia 2

~ B’thal or B’-thal
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2.4 WAz Hb E (Hb E trait)®®

- WAN19MTIA Hb typing : EA

- N Hb E teananieaay 25 Lan990
181 o-thalassemia 1 FauA9

“Ho ~ 12 - 14 g/dL

- MCV ~ 75 - 85 fL

- OF Wﬂﬁ'ﬁ\‘i positive LAY negative

- DCIP positive

- NANTTAT94 blood smear WLLIALABALLAN
AN mild hypochromia Lag microcytosis
\@ntee anawy target cell Uszann
Fauaz 1-10 UBUIALAALAY (gﬂ‘l‘?';5)

FUN 5 Blood smear 1844 i1funing Hb E
WL hypochromic, microcytosis A target cell

ANan1snsIAdAsTIzuTdauazlFanaElulnaliv

2.5 Homozygous Hb E@®® {audaziifu
Homozygote WildHan"s18dlsASNAATL N
- HAN19AT94 Hb typing : EE
“Hb ~ 10 - 13 g/dL
-MCV ~ 65 - 75 fL
- OF positive
- DCIP positive
- NANTTAT94 blood smear WLLIALABALLA
AN hypochromia LLag anisopoikilocytosis
dntley Wndesaunsdinudauluo i
target cell ANUIUNINNINTREAE 80 LB
LIALADALAY BNANL basophilic stippling
Twdaaanunals (31J17';6)

216 Bood smear veuilihimme Homozygous Hb E
WL hypochromic, anisopoikilocytosis ba

target cell

2.6 Winz Hb cs#®
- WANNTATIA Hb typing : CS A A
-Hb ~ 11 -13 g/dL
- MCV ~ 80 - 90 fL
- OF Glﬁwﬂﬁg\‘i positive LAY negative
- DCIP negative
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Hb E trait

Thalassemia screening
OF-test e negative..............
DCIP-test D positive

RBC parameters

RBC = ...4.85... x10'%/L, Hb = ...12.6... g/dL, Hct = ...38.2...% MCV = ...78.8...

MCH = ...26.0... pg, MCHC = ...33.0... g/dL, RDW-CV = ...13.6...%
Hb-analysis....... HPLC.......

START
IF
0.365
1.377
3368
: 2.539
2.706
TH
STOP
Closing signel file  M-SIGNAL .BNC
NUM RT REL RT WIDTH AREA % COMMENT
1 365 RT F 204 068 1.1
2 1377 RT F 771 .186 12
3 2146 RT F 857 .103 26
4 2260 RT F 902 104 23
5 2539 RT F 1.014 .088 61.3 A0  Peak 2
6 2706 RT F 1.080 .106 315 3
Hb-type : ......... EA..............
Hb A2 = . e % Ho E=...31.5...%
Ho F = ...... e %
Other Hb = ...... TN
Interpretation ... Hb E frait*.......

Note
* Oi-thalassemia 2 : o7, a2, oS, olfakse

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous O-thalassemia 2
=+ B’-thal or B’-thal

fL,

(=)
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Hb E trait

Thalassemia screening
OF-test D negative............
DCIP-test D positive.............
RBC parameters
RBC = ...4.85... x10'?/L, Hb = ...12.6... g/dL, Hct = ...38.2...%, MCV = ...78.8... fL,
MCH = ...26.0... pg, MCHC = ...33.0... g/dL, RDW-CV = ...13.6...%
Hb-analysis....... LPLC.......

H H »ot zof
Peak RT(s) HbA Hb | GOLD
97
1 Unknoun 42 2.5 <
2 Unknoun 94 4.2
3 Unknoun 174 4.6 B
4 AB Window 215 08.7 i
5 E Window 276 29.8 I
»*x Hb Variant: E Window I
f\ HbF less than 8.5 2 -
/\t‘/m—-_\_‘_-ﬂ/ i .\f -
1 Z 3 4 5 i
" 100 200 300 400 s Area= 875 Baseline= 18516
Hb-type : ......... EA ..
Hb A2 = e, % Hb E=......... 29.0.......... %
HoF =...... <05....... %
Other Ho = ......... R
Interpretation  ...... Hb E trait*........

Note
* O-thalassemia 2 : 07, o*2, oCS, a7akse

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ql-thalassemia 2
** B"-thal or §'-thal
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Hb E trait

Thalassemia screening
OF-test D negative..............
DCIP-test D positive...............
RBC parameters
RBC = ...4.85... x10'?/L, Hb = ...12.6... g/dL, Hct = ...38.2...%, MCV = ...78.8... fL,
MCH = ...26.0... pg, MCHC = ...33.0... g/dL, RDW-CV = ...13.6...%
Hb-analysis....... CE.......

15 1Z14Z13 12 1211 Z10[Ze]: Zs | 2612524 [ZBizer z1
Lo : : A

0: 20 40 : 60: :EO 100 :|20 :MU‘ :ISO :180 :200 : 22? 1240 : 2§0 280 :300

Hemoglobin Electrophoresis

Fractions % Ref. %
Hb A 70.0
Hb F 0.5
Hb E 25.6
Hb A2 3.9
Hb-type : ......... EA.............
Hb A2 =..39... % HbE=..256...% [ Hb A2 + Hb E = ..29.5...%]
Ho F =...05...%
Other Hb = ...... T
Interpretation ... Hb E trait*........

Note
* Ol-thalassemia 2 : o7, a*2, oS, afaks®

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ql-thalassemia 2
** B’-thal or §'-thal
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Hb E trait with or without O.-thalassemia

Thalassemia screening
OF-test D positive..............
DCIP-test D positive..............
RBC parameters

RBC = ...7.52... x10'?/L, Hb = ...15.0... g/dL, Hct = ...47.4...%, MCV = ...63.0...

MCH = ...19.9... pg, MCHC = ...31.6... g/dL, RDW-CV = ...17.1...%
Hb-analysis....... HPLC.......

Calibrated Retention Peak

Peak Name Area% Area% Time (min.) Area
P2 - 5.4 1.29 96492
P3 - 4.0 1.64 72383
A0 === 71.1 2.52 1277296
A2 18.17 - 3.70 349953
Total Area :1,796,125

F Concentration = %

A2 Concentration = 18.1% %

Analysis comments:

*Values outside of expected ranges

45.0

37.5
30.0—2
22.5]
15.0 1

7.5

0.0

Hb-type : ......... EA .
Hb A2 = e e % HboE=......... 181, %
Ho F = ......... e %
Other Hb = ......... ettt ettt ettt a e taeenaans
Interpretation  ....... Hb E trait with or without O-thalassemia**.......

Note

* Ol-thalassemia 2 : o7, a*2, oS, afaks®

“* Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ol-thalassemia 2
=+ B’-thal or B'-thal

ANan1snsIAdAsTIzuTdauazlFanaElulnaliv

fL,
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Hb E trait with or without O.-thalassemia

Thalassemia screening
OF-test D positive...............
DCIP-test D positive...............
RBC parameters

RBC = ...7.52... x10'?/L, Hb = ...15.0... g/dL, Hct = ...47.4...%, MCV = ...63.0...

MCH = ...19.9... pg, MCHC = ...31.6... g/dL, RDW-CV = ...17.1...%
Hb-analysis....... HPLC.......

START

IF
0.366
1.401
2.155
505 2.543
TH
STOP
Closing signel file  M-SIGNAL .BNC
NUM RT REL RT WIDTH AREA % COMMENT
1 366 RT F 205 063 1.0
2 1.401 RT F 785 215 2.1
3 2155 RT F 860 119 46
4 2543  RT F 1.015 .089 69.7 A0 Peak 2
5 2702 RT F 1.079 105 226 3
Hb-type : ......... EA ...
Hb A2 = e v % HbE=...... 22.6..cc.u.n.. %
Ho F = ......... e %
Other Hb = ......... TSP
Interpretation  ....... Hb E trait with or without O-thalassemia™.......

Note

* Oi-thalassemia 2 : o7, a*2, oS, afeks®

“* Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ol-thalassemia 2
=+ B’-thal or p’-thal

fL,

()
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Homozygous Hb E with or without Ol-thalassemia

Thalassemia screening
OF-test e, positive.............
DCIP-test e positive.............
RBC parameters
RBC = ...4.52... x10"?/L, Hb = ...9.5... g/dL, Hct = ...27.9...%, MCV = ...61.7... fL,
MCH = ...21.0... pg, MCHC = ...34.1 g/dL, RDW-CV = ...16.4...%
Hb-analysis....... HPLC.......

START

2.725
STOP
Closing signel file  M-SIGNAL .BNC
NUM RT REL RT WIDTH AREA % COMMENT
1 365 RT F 204 067 2.0
2 504  RT F 282 010 6
3 1759 RT F 985 166 1.2 F Peak
4 2128 RT F 1.192 114 43
5 2376 RT F 949 073 49
6 2480 RT F 990 091 33 A0 Peak 2
7 2725 RT F 1.088 086 837 3
Hb-type : ......... EE .............
Hb A2 = s e % HboE=......... 83.7 i %
Ho F = ...... 1.2, %
Other Hb = ......... ettt eeteeteeeeeieeieiiteieeaeeeteeeereaiaaaaan
Interpretation ....... Homoz Hb E with or without Ot-thalassemia™........

Note

* Ol-thalassemia 2 : 0>/, a*?, a©S, ok

** Ol-thalassemia 1 trait, O-thalassemia 2 trait, homozygous O.-thalassemia 2
= §’-thal or p’-thal
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Homozygous Hb E with or without Ol-thalassemia

Thalassemia screening
OF-test D positive...............
DCIP-test D positive...............
RBC parameters
RBC = ...4.52... x10'?/L, Hb = ...9.5... g/dL, Hct = ...27.9...%, MCV = ...61.7... fL,
MCH = ...21.0... pg, MCHC = ...34.1 g/dL, RDW-CV = ...16.4...%
Hb-analysis....... LPLC.......

“of ¥%of

— Peak RT(s) HbA Hb

O { Unknown 58 3.1

2 Alc Window 94 4.7

3 Unknown {75 6.0

4 [Unknown 221 2.6

() S E Vindow 262 3.7
wx# Hb Varfant: E Window

HbF less than B.5 %

AP =
1 2 3 4 5
100 200 300 400 s Area= 1154 Baseline= 15982
Hb-type : ......... EE .............
Hb A, =......... eeeeenas % HbE=......... 83.7. i %
Hbo F = ... <0.5....... %
Other Hb = ......... et eeeenetentiteateneteteneanententaansetenestantonenrn
Interpretation ........ Homoz Hb E with or without Ot-thalassemia**........

Note
* OL-thalassemia 2 : 0>/, a*2, a©S, aFaks®

** Ol-thalassemia 1 trait, O-thalassemia 2 trait, homozygous O.-thalassemia 2
== B’-thal or B'-thal
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Hb Constant Spring trait

Thalassemia screening
OF-test D positive

DCIP-test D negative

RBC parameters
RBC = ...5.67... x10'?/L, Hb = ...13.5... g/dL, Hct = ...41.7...%, MCV = ...74... fL,
MCH = ...23.8... pg, MCHC = ...32.4.. g/dL, RDW-CV = ...14.5...%
Hb-analysis....... HPLC.......

ANALYTE ID % TIME AREA
F 8.5 1.88 8731
P2 5.5 1.28 93699
F3 3.8 1.62 64283
Ao £6.9 2.36 1478224
A2 2.5 3.59 44173
C-WINDOW 8.9 4.96 14629
TOTAL AREA 1783739
F 6.5% A2 2.5%
3@%
28%+
1685+
[2)
. >
2] i 2 3 -4 5 &
Hb-type : ......... CS A2A .........
Hb A, =......... 25 % HoE=......... e %
HoF =........ 05, %
Other Hb = ......... HO CS = 0.9%...cviviiiiiiiiiiciieeea .
Interpretation ........ Hb CS trait **........

Note
* Ot-thalassemia 2 : 027, a2, oS, olfakse

** Ql-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ql-thalassemia 2
== B’-thal or B'-thal
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gﬂqzlﬁqﬁaﬁsﬁﬂ

TnainlUfilaasdagisiaazdoinisda
NANTTATIA blood smear Wi hypochromia, microcytosis,
anisopoikilocytosis, targer cell, basophilic stippling,
polychromasia, spherocyte LaZa1ANWL nucleated
red cell 1§

rasndadidofinutealulszainsing
Taun
1. Hb Bart’s hydrops fetalis (homozygous
Ol-thalassemia 1)(2'6)

fulsaandadilafnilanniaguuseiige

ANALYTE ID

%

nsnidedanaeusiedlunssiviendinnen
LANTaE MINTRINNTTA LN TNIV0 FULAZINNLA
w@mimfmmqﬁmﬂﬁﬂﬁma‘ﬁﬁqﬁ

- WANNTAT94 Hb typing WULAWIY
Hb Portland waz Hb Bart's Taiwil Hb F waz Ho A
Hesangilaellaianansosis a-globin chain 167
(gﬂﬁ 7 Uaz 8)

- MCV ~ 110-190 ¥

- WANTIATA blood smear WULIIALABA
wafiaaAnUnAvennauazgling lnsfiansngy
hypochromic, macrocytosis, WL target cell Wag
anisopoikilocytosis WULHALABALAIAIDE U
NNLTTLL ﬁg\i orthochromatic, polychromatic Lag
basophilic normoblast RGeS var (gﬂﬁ 9)

TIME AREA

TOTAL AREA 0
F 0.0%

090 T
AU

Unbound Hb

.060 1

.0301

A2 0.0%

O-.—

o 1 2
gﬂﬁ 7 Chromatogram a4 Hb Bart’s hydrops fetalis WWauenaagas HPLC®

3 4 5 6

Fraction values
Name %
Hb H 1.4
Hb Bart's
Epsilon 4

80.0
1.5
4.2

Gower 4
Portland

12.6

20 40 60 80 100120 1I40 160180 2I00 2I20 2I40 2I60
7171 8 Chromatogram 84 Hb Bart’s hydrops fetalis tiaugnaAagas CE”

()
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717 9 Blood smear we~sinyisili Hb Bart's hydrops fetalis
W1 hypochromic, macrocytic, anisopoikilocytosis iag e/ytroblastosis(& 9

2. Hb H disease (O-thalassemia 1 /
O.-thalassemia 2)(2'6

mﬂwﬂamumﬂumsxjmmnu@ﬂ Taid]
mﬂﬂ@wuﬂmmmm”mﬂhmm nalalnvie
Tnneaanias g{ﬂwmﬂmﬁ@my 80 7ML Hb
11NN 7 g/dL Minaadaulrnieinistiunans
LazdoutioaiainssunssaulaTuRantias o

- NAN1TATI9 Hb typlng WL A A Bart’s H
vira AAH Tnaidl Hb A, fnnatng

“Hb -~ 9-11 g/dL

-MCV ~ 60 -70 fL

- NANIAIVA blood smear WLLEALABALAS
fnsulasuuasisaunn warglie Inedianen
hypochromic, microcytosis, anisopoikilocytosis,
WL target cell LAy fragmented red cell (gﬂﬁ 10)

- mzranudinlaenuaadil inclusion body
fagaz 30 - 90

3. Hb H-CS disease (0i-thalassemia 1/ Hb CS)#®
filaanguiliianniandne Ho H disease
WATULTINTT JLELeTE e NI TULIININARE
B-thalassemia major AD SannEes faciuiden
Uauazsinule
- NAN17ATI Hb typing : CS A2A Bart’'s H
“Ho ~ 8-10 g/dL
-MCV ~ 70-80 fL
- HANNTATIA blood smear WLLIALRBALAS
ﬁmﬂﬂ?fﬂuuﬂmﬁgwmmngﬂéw
IPEWLANHNRALINFRNNTINGN Ho H disease
- AraanuLdialaeanuaadisl inclusion body
Faaaz 30 - 90

7177 10

Blood smear 7/@0@7]]95/ Hb H disease Wil hypochromic, microcytosis,

anisopoikilocytosis, target cell iag fragmented red cell
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Hb H disease (Ol-thalassemia 1 / O.-thalassemia 2)

Thalassemia screening
OF-test D positive...............
DCIP-test D negative..............
RBC parameters
RBC = ...5.72... x10'?/L, Hb = ...9.7... g/dL, Hct = ...31.6...%, MCV = ...55.2... fL,
MCH = ...17.0... pg.  MCHC = ...30.7... g/dL,  RDW-CV = ...25.0...%
Hb-analysis....... HPLC.......

Calibrated Retention Peak

Peak Name Area% Area% Time (min.) Area
F 0.9 -— 1.10 19585
Unknow - 1.0 1.20 23476
P2 - 3.0 1.29 70975
P3 - 2.6 1.65 62523
A0 - 90.1 245 2131270
A2 1.8 - 3.62 47530
C-window - 0.4 4.94 9715

Total Area :2,365,074

F Concentration = 0.9 %
A2 Concentration = 1.8% %

Analysis comments:

*Values outside of expected ranges

45.0
37.5
30.0
22,5
% ]

15.0 ]

7.5

0.0

Hb-type : ......... AzA Bart’'s H .............
Hb A, =......... 18, % HoE=......... ORI %
HoF =......... 09, i %
Other Hb = ......... ettt ettt aaaaas

Interpretation ....... Hb H disease (-thalassemia 1 / Ot-thalassemia 2) ......
Note
* Ol-thalassemia 2 : o7, a*?, a°®, o
** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ql-thalassemia 2
** B’-thal or B'-thal

Pakse’
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Hb H-CS disease (Ol-thalassemia 1 / Hb Constant Spring)

Thalassemia screening
OF-test D positive
DCIP-test D positive

RBC parameters
RBC = ...5.27... x10'%/L, Hb = ...10.4... g/dL, Hct = ...39.0... %, MCV = ...74.0... 1L,

MCH = ...19.7... pg, MCHC = ...26.7...g/dL, RDW-CV = ...20.7...%
Hb-analysis....... CE.......

Zm]  zazs, [ziz] (2o zofZel e | zz | 2s\zs)za)[EE[ZE oz |
Co G i o i

Hemoglobin Electrophoresis

Fractions % Ref. %
Hb H 14.0
Hb Bart's 1.5
Hb A 81.8
Hb A2 0.6
Hb CS 2.1
Hb-type : ......... Constant Spring A2A Bart’'s H..............
Hb A2 = ... 0.6....... % HoE=...... e %
HoF =...... ereeenes %
Other Hb = .....Hb CS = 2.1 %, Hb Bart’'s = 1.5 %, Hb H = 14.0 %.......
Interpretation ....... Hb H-CS disease (Ol-thalassemia 1 / Hb Constant Spring).................

Note
* Ol-thalassemia 2 : 0>/, a*?, a©S, ks

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ol-thalassemia 2
== B’-thal or p’-thal
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4. EA Bart’s disease (COl-thalassemia 1 /
Ol-thalassemia 2 with Hb E trait)(z'e)
flhanguitenmslainuusannn Eadntes
AIUABY AGTEEL9E Hb H disease
- NANNTATIA Hb typing : EA Bart’s
-HbE ~ Feuaz 13- 17
- Hob Bart's ~ fataz 2 -6
“Hb ~ 6-9 g/dL
-MCV ~ 60-70 fL
- OF positive
- DCLP positive
- NANN9A994 blood smear WLLIALABALLAN
ﬁﬂ’mﬂﬁ'ﬂuuﬂmwgq‘ummngﬂéw
AaNeKLaE Hb H disease
- wudiadeawnefi A inclusion body
faeay 5 - 6

5. CS EA Bart’s disease (Cl-thalassemia 1/
Hb CS with Hb E trait)?®
éﬂfmﬂzﬁuﬁﬁmmmé’w EA Bart’s disease
WATULIINTY
- NANM7M994 Hb typing : CS EA Bart’s
“Hb ~ 6-8g/dL
-MCV ~ 60-75fL
- OF positive / DCIP positive
- NANTAIIA blood smear NLLLALABALAS
finauld sunilasvisaunauazgilang
paNeKL9E Hb H disease
Wil adeawnefi A inclusion body
TRuay 5 - 6
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EA Bart's disease

Thalassemia screening

OF-test e positive

DCIP-test D weakly positive......
RBC parameters

RBC = ...6.23... x10'%/L, Hb = ...9.4... g/dL, Hct = ...29.2... %, MCV = ...46.9... 1L,

MCH = ...15.1... pg, MCHC = ...32.2...g/dL, RDW-CV = ...22.7...%
Hb-analysis....... LPLC.......

N ' zof xof
1 | Peak RT(s) HhA  Hb
|| 1 Unknown 36 6.4
| 2 Unknoun 149 1.5
| 3 AB Window 173 74.6
| 4 E Window 211 16.8
I 5 Unknown 276 8.2
L 6 Unknown 293 8.1
’|'n‘i ]r E! ' | %x% Hb Variant: E Window
1) i\ !
N RNV BN HBE less than 8.5 7
1 23 4 56
100 200 300 400 s frea= 489 Baseline= 22487
Hb-type : ......... EA Bart’s ..............
Hb A2 = e e % HboE=......... 16.8.......... %
Ho F = ...... <0.5b....... %
Other Hb = ...... Hb Bart’'s = 6.4 %......
Interpretation  ...... EA Bart’s disease.....................

Note
* Ol-thalassemia 2 : Oc3'7, (x4'2, (XCS’ o Fakse’

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ql-thalassemia 2
** B’-thal or B'-thal
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CS EA Bart’s disease

Thalassemia screening
OF-test e positive...........
DCIP-test D weakly positive......
RBC parameters

RBC = ...5.5... x10'%/L, Hb = ...8.8... g/dL, Hct = ...29.9... %, MCV = ...54.4...

MCH = ...16.0... pg, MCHC = ...29.4...g/dL, RDW-CV = ...21.9... %
Hb-analysis....... HPLC.......

Calibrated Retention Peak

Peak Name Area% Area% Time (min.) Area
F 5.1 1.12 99407
P2 29 1.28 58736
P3 3.1 1.62 63613
A0 72.0 2.49 1468646
A2 1447 3.67 308902
Unknow 0.4 4.61 8944
C-window 1.2 4.93 23530
Unknow 0.4 5.11 8691

Total Area : 2,040,468

F Concentration= 5.1%%
A2 Concentration = 14.4* %

Analysis comments:

*Values outside of expected ranges

45.0 7
37.5]
30.0
22.5]
15.0 ]

7.5

0.0

Hb-type : ......... Constant Spring EA Bart’s ..............
Hb A, =......... SR % HobE=..... 14.4.......... %
HbF =......... 51......... %
Other Hb = ......... et ettt et ettt et ettt e e taeeneans
Interpretation  ....... CS EA Bart’s disease ...............

Note

* O-thalassemia 2 : 0%
** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ql-thalassemia 2
** B’-thal or B'-thal

) 0(’4.2, O(,CS, aPakse

fL,
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CS EA Bart’s disease

Thalassemia screening
OF-test D eieeeeee...positive. ...
DCIP-test D weakly positive.......
RBC parameters
RBC = ...4.57... x10'?/L, Hb = ...8.0... g/dL, Hct = ...27.1...%, MCV = ...59.3... L,
MCH = ...17.5... pg, MCHC = ...29.5...g/dL, RDW-CV =...24.5..%
Hb-analysis....... CE.......

Hemoglobin Electrophoresis

Fractions % Ref. %
Hb Bart's 3.1
Hb A 77.7
Hb F 3.4
Hb E 12.4
Hb A2 2.2
Hb CS 1.2
Hb-type : ......... Constant Spring EA Bart’s..............
Hb A2 =..22..% HbE=..124...% [Hb A2 + Hb E =...14.6...%]
Ho F =...34...%
Other Hb = ......... Hb CS = 1.2 %, Hb Bart’'s = 3.1 %..........
Interpretation ........ CS EA Bart’s disease.................

Note
* Oi-thalassemia 2 : o7, a*2, oS, afakse

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ol-thalassemia 2
** B-thal or B'-thal
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6. Homozygous Bo-thalassemia diseasel®®

filasnguildaulunjainiaguusannn
Tnsaziuflannisseusnneluganiiuen filag
AzTANIN Aedduiaeniiullszal maes AU
wazdule NHIRINgs AU Inununugs

- dinidesunsasdilaanguil llanansn

a5149 Hb A laiase
- HANTTATIA Hb typing : AF, TN
Hb A LQag

-Hb A, ~ TaEaz 2 - 6

-Hb F ~ 3Fa&az 70 - 90

“Hb 3-6g/dl

- MCV 55 - 65 fL

- OF positive

- DCIP negative

- HANNIAFI4 blood smear WLTLARBALLAY
wasuulassnsannaesaulniann weanauay
711319 & hypochromia 27N ANWLLEIALRBALAIATE
ﬁ?ﬂéﬂ\‘iﬁ\‘i miorospherocyte target cell, tear drop,
ovalocyte j‘QNﬂJ?ﬂ?N@‘H"’] WA Lﬂmmmmm@m
LN UL AR BALAIF B AT UILANTY LAz
WL basophilic stippling Tudnaanitng (g‘l.l‘Vl 11)

717 11 Blood smear w8Ng1/ag1 Homozygous

B -thalassemia Mg lxaAsNN

W‘ﬂf]ﬂ‘l/lD*‘lmJ’WLL@QLN@L@@@LLM’%M’]’]?LU@HI&LLU@Q
WNTY TUALIALERALAIFNBaUNNNTY WL
me@mmmmmmﬁlm&lmeu (gﬂw 12)

7. Homozygous 3 -thalassemia 1158 ﬁo-thalassemia/
B’-thalassemia®®

Sadeauasrasfilaanguilainnn
@519 Hb A 1stia filaeRsdiannisguusadasnan
Homozygous Bo—thalassemia

- NANNTATIA Hb typing : AZFA

-Hb A  ~ TBEAY 2 - 6

-Hb F ~ Fataz 20 - 70

- Hb A Lanilay

“Hb 6-8g/dL

-MCV ~ 60 -65fL

- OF positive / DCIP negative

- WA blood smear WLLIALREALAS
ﬁmﬂﬂ'ﬁﬂuuﬂmﬁwmmngﬂéw MTIIWL
WIAABWANAIE8U (nucleated red cell) laganny
fleiFnshuarnuindentasingausnn

- lsiww inclusion body TudinLAanLAg

7171 12 Blood smear 984§1)ag) Homozygous
B-thalassemia NATLNTAANNLAD

&
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Homozygous [3-thalassemia with or without O-thalassemia

Thalassemia screening
OF-test D positive...............
DCIP-test D negative..............
RBC parameters
Hb=...... 12...... g/dL, Het = ...36...%, MCV = ...56... fL,
MCH = ...18.7... pg, MCHC = ...33.1... g/dL
Hb-analysis....... HPLC.......

ANALYTE ID % TIME ARES
F 71.5  1.22 1469134
P3 1.5 1.68 31541
8o 19.8  2.57 406356
a2 7.1 3.65 127439
TOTAL AREA 2834479
F 71.5% A2 F.i%
38%T
oak+
18%+ =
G - -
a i 2 3 4 5 5
Hb-type : ......... AQFA ..............
Hb A2 = ... T, % HbE=......... veeneeens %
Ho F = ... 715, %
Other Hb = ...... et ettt eeteeiteit it ereeeieetert et eatearaaeaaanns
Interpretation ...... Homozygous B-thalassemia “** with or without Ol-thalassemia*™*.........

Note

* Ol-thalassemia 2 : 0>/, a*?, a©S, ks

** Ql-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ql-thalassemia 2
=+ B’-thal or B'-thal
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8. B’-thalassemia / Hb E®®
dadeaunsasilaonguilliaunsn
519 Ho A dailudlalnatulniléiag filae
aaulugieinisgunse sesfuideniulszan
pvRes Aukardnaln lasesseadlumiinag
naglvandrszi Aeunlas nrzgnidszing sinde
wsnyiiulmlaianans
- WaN19MT9a Hb typing : EF, Tawy Hb A
- Hb E ~ e84z 40 - 80
- Hb F ~ $aaag 20 - 60
-Hbo 4 -10 g/dL
- MCV 60 -751L
- OF positive
- DCIP positive
- HANNTATIA blood smear WLLIALRBALAS
finndsuudasisauanargiling
mywﬁuﬁlwﬂwjﬂaﬂ Homozygous
B*-thalassemia Ingianzitlaaidnsing
uaaaznudaldanunsgdsiauian 7
WaTu nudadenwaei daunalngy
AL uazwLiRFaALAIII BN
(g1l113)

113

Blood smear 16Nt hsl (8 -thalassemia / Hb £
W1 hypochromic WA anisopoikilocytosis

217114

9. p’-thalassemia / Hb E@®
Hadenunsrasfileanguilainnan
duaszit Hb A Teithe drlaaRsiannisguuss
waandi p’-thalassemia / Hb E
- WANTATIA Hb typing : EFA, WU Hb A
\antiet
-Hb 8- 11 g/dL
- MCV 60 - 75 fL
- OF positive
- DCIP positive
- HAN137394 blood smear NLLAALRBALAS
Ansd suudasivauianazgiling
Aanaiuyan B-thalassemia / Hb E
wilAMNAAUNATBENIY
(g1i114)

-V,

Blood smear 14 he B -thalassemia / Hb E
W1 hypochromic WA anisopoikilocytosis

IRLCr o )
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Bo-thalassemia / Hb E with or without O-thalassemia

Thalassemia screening
OF-test
DCIP-test

RBC parameters

D positive...............

D positive...............

RBC = ...3.28... x10'%/L, Hb = ...6.1... g/dL, Hct = ...19.9...%, MCV = ...60.7...

MCH = ...18.6... pg, MCHC = ...30.7... g/dL.,  RDW-CV = ...32.3...%

Hb-analysis....... HPLC.......
Calibrated Retention Peak
Peak Name Area% Area% Time (min.) Area
F 41.07 - 1.19 721366
P3 1.9 1.72 35221
A0 --- 1.5 2.21 27802
A2 53.3% - 3.76 1053452
Total Area : 1,837,841
F Concentration =41.0" %
A2 Concentration = 53.3% %
Analysis comments:
*Values outside of expected ranges
45.0
37.5
30.0
22.5
%
15.0 S
" -‘)‘/\/k //2&\ xl 5
0.0 T t= ; S
L 4
0 1 2 3 a 5 6
Time (min.)
Hb-type : ......... EF oo
Hb A2: ..... e % HbE=..58.3...%
Ho F =...41.0...%
Other Hb = ........ ettt e eeeer ettt aaas
. (] . . . .
Interpretation ........ B -thalassemia / Hb E with or without Ol-thalassemia™........

Note
* O-thalassemia 2 : o7, o*2, oCS, a7akse

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ol-thalassemia 2
** B-thal or B'-thal

fL,
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Bo-thalassemia / Hb E with or without O-thalassemia

Thalassemia screening

OF-test D positive
DCIP-test D positive

RBC parameters

RBC = ...4.42... x10"?/L, Hb = ...9.2... g/dL, Hct = ...30.2...%, MCV = ...68.4... fL,

MCH = ...20.9... pg, MCHC = ...30.6... g/dL, RDW-CV = ...30.5...%
Hb-analysis....... CE

F T t T T T i T t t t t t T T
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280

Hemoglobin Electrophoresis

Fractions % Ref. %
Hb F 31.9
Hb E 61.3
Hb A2 6.8
Hb-type : ......... EF oo
Hb A, =..68..... % HbE=..613..%Hbo A, + Hb E = ...68.1...%]
Hb F =..319.... %
Other Hb = .............. TR
Interpretation ....... Bg—th I mia / Hb E with or without Ol-thalassemia™.........

Note
* Ol-thalassemia 2 : 0>/, a*?, a©S, ok

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ql-thalassemia 2
** B’-thal or B'-thal
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B+-thalassemia / Hb E with or without O-thalassemia

Thalassemia screening
OF-test D, positive...............
DCIP-test D positive...............
RBC parameters

RBC = ...5.19... x10'%/L, Hb = ...10.1... g/dL, Hct = ...31.1...%, MCV = ...60.0...

MCH = ...19.5... pg, MCHC = ...32.6...g/dL, RDW-CV = ...23.8....%
Hb-analysis....... HPLC.......

START

1.902

2.548
2.753

TH

STOP

Closing signel file  M-SIGNAL .BNC

NUM RT REL RT WIDTH FFE: CIMEN
1 .368 RT F .198 .072 2
2 .701 RT F 377 102 5
3 .852 RT F 458 .096 8
4 1.492 RT F .803 163 7
5 1.902 RT F 1.023 144 11.9 F Peak
6 2.146 RT F 1.154 103 3.0
7 2279 RT F .909 .100 23
8 2.548 RT F 1.017 .078 255 A0  Peak 2
9 2.753 RT F 1.099 .096 52.8 3
Hb-type : ......... EFA ..............
Hb A, = - % HbE=..528..%
Hbo F =..11.9...%
Other HD = ...
. + . . . .
Interpretation ........ [ -thalassemia / Hbo E with or without Ol-thalassemia™........

Note

* Oi-thalassemia 2 : o7, a*2, oS, afakse

** Ql-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous O-thalassemia 2
*+ B’-thal or B'-thal

ANan1snsIAdAsTIzuTdauazlFanaElulnaliv
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B+-thalassemia / Hb E with or without Ol-thalassemia

Age............ 25......... years Sex......... male..........
History of blood transfusion....................... NONE. ettt et
Thalassemia screening

OF-test D positive...............

DCIP-test D positive...............

RBC parameters

RBC = ...7.16... x10'?/L, Hb = ...13.1... g/dL, Hct = ...42.4... %, MCV = ...59.2...

MCH = ...18.3... pg, MCHC = ...30.9...g/dL, RDW-CV = ...18.8...%
Hb-analysis....... CE

Hemoglobin Electrophoresis

Fractions % Ref. %

Hb A 27.1

Hb F 41.7

Hb E 27.6

Hb A2 3.7

Hb-type : ......... EFA ..............
Hb A2 =..3.7.... % HbE=..276... %[ Hb A2 + Hb E = ...31.3...%]
Ho F =..41.7...%
Other Hb = oo
Interpretation ........ B -thalassemia / Hb E with or without O-thalassemia**

Note
* Ol-thalassemia 2 : o7, a*2, oS, oeks®

** Ql-thalassemia 1 trait, Ot-thalassemia 2 trait, homozygous Ql-thalassemia 2
= B’-thal or B'-thal
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Hb S trait with or without O.-thalassemia

Thalassemia screening

OF-test D not dore..............
DCIP-test D not dore..............
RBC parameters
RBC = ...... 2.9....x10"%/L, Ho = ..... 7..... g/dL, Het = ..... 21.....%, MCV = ....72... fL,
MCH = ..... 23.... pg, MCHC = ...32... g/dL, RDW-CV = ..... 16.....%
Hb-analysis....... HPLC.......
ANALYTE 1D % TIME AREA
s B o
% TodE Ve
S-WIHDOW 30.9 dq.d4 584366
TOTAL ARENA 1900344
F 3.1% n2 3.1%
o=
20%
18%+
\ A2
. jh A
e 1 2 3 q 5 6
Hb-type : ......... AzA with abnormal Hb at S window ..............
Hb A2 = e 7 IR % HbE=......... e %
HoF = ......... 31 %
Other Hb = ......... abnormal Hb at S window = 30.9 %..................
Interpretation  ....... Suspected abnormal Hb trait (beta chain variant) ...............
Note DNA analysis: positive for Hb S
Interpretation  ....... Hb S trait with or without O-thalassemia*.......................

Note
* O-thalassemia 2 : 027, a2, oS, a~ase

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous O-thalassemia 2
i Bo—thal or B'-thal
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Hb S trait with or without O.-thalassemia

Thalassemia screening

OF-test D not dore..............
DCIP-test D not donre..............
RBC parameters
RBC = ......2.9.... x10'%/L, Hb = ....7... g/dL, Hct = ....21...%, MCV = ....72... fL,
MCH = ..... 23.... pg, MCHC = ...32... g/dL, RDW-CV = ..... 16.....%
Hb-analysis....... LPLC.......
v ot 7z of
Peak RI(s) HbA Hb | GOLD
' 7
[ 1 Unknown 43 2.7
2 F Windou 128 73
3 Unknown 169 1.6 i
4 A8 Hindow 266 53.7 i
JJ /l5 A2 Hindou 277 3.8 | | I[
f’”'\..p-—u—-rﬂ-s. E S Hi“dﬂu 383 385 i
1 2 3 4 56 *¥xx Hb Variant: S Hindou -
L L R L S A -
100 200 300 400 s| fArea= 342 Baseline= 11253
Hb-type : ......... AzA with abnormal Hb at S window ..............
Ho A, = ......... 3.8, % HbE=...... e %
HoF =........ 7.3, %
Other Hb = ......... abnormal Hb at S window = 30.6 %..................
Interpretation  ....... Suspected abnormal Hb trait (beta chain variant) ...............
Note DNA analysis: positive for Hb S
Interpretation  ....... Hb S trait with or without Ot-thalassemia*™.........................
Note

* O-thalassemia 2 : 07, o*2, oCS, aPakse

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ol-thalassemia 2

** B"-thal or B'-thal
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Hb G-Makassar trait with or without O.-thalassemia

Thalassemia screening

OF-test D positive.............
DCIP-test D negative............
RB parameters
RBC = ...... 42....x10"%/L, Ho = ...10.7... g/dL, Hct = ...32.4...%, MCV = ....76... fL,
MCH = ..... 25.1.... pg, MCHC = ...33.2... g/dL, RDW-CV = .....14.2.....%
Hb-analysis....... HPLC.......
ANALYTE 1D * TIME AREA
F 1.5 1.12 27831
P2 3.7 1.38 64278
P3 4.7 1.61 81348
Ao 4B8.2 2.45 837421
A2 4.3 3.62 79729
SINDOW 37.6 4.44 6532683
TOTAL AREA 1742994
F 1.5% A2 q.3%
3e%T

2847

18%+

81 + 4 ' : t 1
a 1 2 3 4 5 6
Hb-type : ......... A2A with abnormal Hb at S window ..............
Hb A, = ......... 4.3........... % HbE=......... e %
HoF =......... 150 %
Other Hb = ......... abnormal Hb at S window = 37.6 %.........ccovvvenene.
Interpretation  ....... Suspected abnormal Hb trait (beta chain variant) ...............
Note DNA analysis: positive for Hb G-Makassar
Interpretation  ....... Hb G-Mak r trait with or without O-thalassemia™.......................

Note
* Ol-thalassemia 2 : o7, a*2, oS, afeks®

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ql-thalassemia 2
** B’-thal or §'-thal



{ 70 R _ ANan1snsIAdAsTIzuTdauazlFanaElulnaliv

Aaagi1an 28

Hb G-Makassar trait with or without O.-thalassemia

Thalassemia screening

OF-test D positive..............
DCIP-test e negative.............
RBC parameters
RBC = ...... 4.2....x10"/L, Hb = ....10.7.. g/dL, Hct = ...32.4..%, MCV = ....76... fL,
MCH = ..... 25.1.... pg, MCHC =...33.2... g/dL, RDW-CV = .....14.2.....%

T 7 0T % oI
L Peak RT(s) HbA  Hb | GOLD
[ ! 63
! %a 1 Unknown 41 4.2 \ o
\ h |2 F Hindow 149 6.4 | ‘ ‘—
!’ L J | =
! L D 3 A9 Hindou 289 49.9 \
P ||
_,f‘-:1 Al o |4 A2 Hindow 283 a1 || Bl
i [ I‘] ! \ | B
e W \j | 5 S Hindow 318 3.0 | BT
v #x¢ Hb Variant: S Hindou -1
1 z2 3 45 I
100200 300 400 g Area= 1151 Baseline= 11322
Hb-type : ......... A2A with abnormal Hb at S window ..............
Ho A, = ......... 4. % HoE=......... e %
Hb F =......... B.4. ... %
Other Hb = ......... abnormal Hb at S window = 35.0 %..................
Interpretation  ....... il normal Hb trait (beta chain variant) ...............
Note DNA analysis: positive for Hb G-Makassar
Interpretation  ....... Hb G-Mak r trait with or without Ot-thalassemia*™.......................

Note
* t-thalassemia 2 : 027, a2, S, ofakse
** Ql-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ol-thalassemia 2

~= B’-thal or B'-thal
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Hb Tak trait with or without O.-thalassemia

Age............ 26.............years SeX......... female.......
History of blood transfusion....................... 10l T TSP
Thalassemia screening

OF-test ..., negative................
DCIP-test : ............ not done...............
RBC parameters
Hb = ...... 17.2... g/dL, Het = ... 49.....%, MCV = ....85.3... fL,

MCH = ...29.8... pg, MCHC = ...35... g/dL

AMNALYTE ID % TIME AREA
F B8.6 1.12 15677
P2 3.1 1.33 guz2es
P2 2.6 1.7d 66247
Ao 52.7 2.49 13459372
A2 4.5 3.62 186832
D~ T NDS 3€.2 4.28 525739

TOTAL AREA 25446708
F B.6% A2 4.5%

38%T

18%-

Hb-type : ......... A2A with abnormal Hb at D window ..............
Ho A, = ......... 45.......... % HbE=......... e %
Hb F =......... 0.6.ccue..... %
Other Hb = ......... abnormal Hb at D window = 36.2 %..........c........

Interpretation  ....... Suspected abnormal Hb trait (beta chain variant) ...............
Note DNA analysis: positive for Hb Tak
Interpretation  ....... Hb Tak trait with or without Ot-thalassemia™.......................
Note
* O-thalassemia 2 : 027, a*2, oS, o
** Al-thalassemia 1 trait, Ot-thalassemia 2 trait, homozygous O-thalassemia 2
** B-thal or B'-thal
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Hb Tak trait with or without O.-thalassemia

Thalassemia screening
OF-test e not done............
DCIP-test D weakly positive.........
RBC parameters
RBC = ...6.2... x10'%/L, Hb = ...16.5... g/dL, Hct = ...49.0...%, MCV = ...78.7... fL,
MCH = ...26.3... pg, MCHC = ...33.3...g/dL, RDW-CV = ...21.9...%
Hb-analysis....... LPLC.......

2ot  Zof
Peak RT(=) Hbha Hb
1 Unknoun 68 9.5
2 A8 Window 2088 58.9
J A2 Hindow 254 36.8
High AZ: Variant? if > 18z
HbF less than 8.5 x

1 2 3

|

T D 1
100 200 300 400 sf Area~ 934 Baceline= 2188

Hb-type : ......... A with abnormal Hb at A2 window ..............
Hb A, =......... 38.8........... %HbE=......... e %
HbF =......... <05.......... %
Other Ho = ............ ettt ettt et e e anans
Interpretation  ....... normal Hb trai hain variant) .............
Note DNA analysis: positive for Hb Tak
Interpretation  ....... Hb Tak trait with or without Ot-thalassemia™....................
Note
* Ol-thalassemia 2 : 027, a2, oS, o
** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ql-thalassemia 2
== B’-thal or p’-thal
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Hb Q-Thailand trait

Thalassemia screening
OF-test D not done............
DCIP-test D not done............
RBC parameters
RBC = ...5.58... x10'%/L, Hb = ...14.3... g/dL, Hct = ...44.0...%, MCV = ...79.0... fL,
MCH = ...25.7... pg.  MCHC = ...32.6... g/dL
Hb-analysis....... HPLC.......

ANALYTE ID % TIME AREA
F B.5 1.18 197189
P2 3.9 1.34 87853
P3 3.2 .69 72419
Ao 57.1 2.5z 1289438
A2 1.4 3.66 357386
Urknown I 24.5 4,58 553389
Unknown 2 1.6 4,72 38432
TOTAL AREA 2272376
F 8.5% A2 P.d%
SE%
6%+

Hb-type : ......... AzA with abnormal Hb (Unknown 1)...........
Ho A, =......... 14...... % HoE=......... e %
HoF = ......... 8.5...... %
Other Hb = ...... abnormal Hb (Unknown 1)= 24.5 %...............
Interpretation  ....... Suspected abnormal Hb trait (alpha chain variant) .........
Note DNA analysis : positive for Ho Q-Thailand
Interpretation  ....... Hb Q-Thailand trait .......
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Hb Q-Thailand trait

Thalassemia screening
OF-test D not done.........
DCIP-test e negative.........
RBC parameters
RBC = ...5.58... x10'?/L, Hb = ...13.3... g/dL, Hct = ...42.0...%, MCV = ...75.0... fL,
MCH = ...23.9... pg. MCHC = ...31.8... g/dL, RDW-CV = ...12.5...%
Hb-analysis....... CE.......

15 .Z14213  Z12 1 Z11 Z10[Z9] Z8 . 126 1z5:z4 \[Z3\z20 [Z1]
o i i oo i

:

:

[ '
[ '
[ '
[ '
[ '

' '
[ Az) ;
H a2 variant?| |
0 20 40 ! 60! 180 100 ! 120 !140' 160 !180 /200 ! 220 1240 ! 260 280 300

Hemoglobin Electrophoresis

Fractions % Ref. %
Hb A 67.9
Hb F 29.5
Hb A2 1.8
a2 variant®? 0.8
Hb-type : ......... AzA with 2 abnormal Hb at zone 1 and zone 7...........
Hb A2 = e 1.8.....% HboE=......... e %
HoF =......... 29.5...% (but Hb F cell by acid elution test: negative)
Other Hb = ...... Hb A2 variant = 0.8 %.cevviiiiiiiiiiiii e
Interpretation  ....... Suspected abnormal Hb trait (alpha chain variant) ...............
Note DNA analysis : positive for Hb Q-Thailand

Interpretation  ....... Hb Q-Thailand trait .......
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Hb Siam trait with or without O.-thalassemia

Thalassemia screening

OF-test D not done..............
DCIP-test D not done...............
RBC parameters
Hb = ......... 13.7... g/dL, MCV = ...90.0... fL, MCH = ...30.5... pg,

MCHC = ...33.9... g/dL, RDW-CV = ...16.0... %
Hb-analysis....... HPLC.......

ANALYTE 1D % TIME AREA
F 8.8 1.14 17381
P2 5.3 1.36 117799
P3 3.6 1.69 88239
Ao 79.6 2.41 1565398
A2 2.6 3.65 58780
Unknown 1 17.8 4.62 377536

TOTAL AREA 22089947
F 8.8% A2 2.6%

28% T+

@1 +
5] 1 2 3 4 5 6
Hb-type : ool A2A with abnormal Hb (Unknown 1).............
Hb A, = ......... 2.6........ % HbE=...... e %
HoF = ........ 0.8........ %
Other Hb = ...... abnormal Hb (Unknown 1)= 17.0 %.........
Interpretation — ....... Suspected abnormal Hb trait (alpha chain variant) ...
Note DNA analysis : positive for Ho Siam
Interpretation  ....... Hb Siam trait with or without Ot-thalassemia*......

* Ol-thalassemia 2 : o7, a*2, oS, afaks®

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ql-thalassemia 2
** B-thal or B'-thal
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Hb Siam trait with or without O.-thalassemia

Thalassemia screening
OF-test e not done..............
DCIP-test D not done..............
RBC parameters
RBC = ...5.0... x10'%/L, Hb = ...15.0... g/dL, Hct = ...43.2... %, MCV = ...85.5... 1L,
MCH = ...30.0... pg, MCHC = ...30.0... g/dL
Hb-analysis....... CE.......

zis  zips ziz zu o) zs | [ | 2o (2 2a 6 22} :
o
B

Hemoglobin Electrophoresis

Fractions % Ref. %
Hb A 73.1
Hb F 2.2
Hb S 22.6
Hb A2 0.2
Hb A2 1.4
6 0.5
Hb-type : ......... A2A with 3 abnormal Hb at zone 1, zone 3 and zone 5...........
Hb A2 = . 14....... % HbE=..... e %
HoF =........ 2.2..0...... %
Other Hb = ..abnormal Hb at zone 1, zone 3 and zone 5 = 0.5, 0.2 and 22.6 %..
Interpretation  ....... Suspected abnormal Hb trait (alpha chain variant) ...............
Note DNA analysis : positive for Hb Siam
Interpretation  ....... Hb Siam trait with or without Ol-thalassemia**......

* Ol-thalassemia 2 : 037, a2, oS, gPakse’
** Ql-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous O-thalassemia 2
o Bo—thal or B'-thal
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Hb Hope trait with or without O-thalassemia

Thalassemia screening
OF-test D not done...............
DCIP-test D not done
RBC parameters
RBC = ...4.17... x10'?/L, Hb = ...11.5... g/dL, Hct = ...41.4... %, MCV = ...99.3... fL,
MCH = ...27.6... pg. MCHC = ...27.8... g/dL, RDW-CV = ...20.4... %
Hb-analysis....... LPLC.......

I Zof  Yof
n Peak RT(s) Hbha Hbh | GOLD
I ' ! 77
[ 1 Unknown 46 18.2
\ [z F Window 167 45.9 B
3 Unknown 176 1.7
4 0B Yindow 208 4.3
{ \/ s mumwzr 23 )| |IF
J
Uv—
1 z 34 5
S P VU V. -
100 200 300 400 s Area- 1816 Baseline= 19297
Hb-type : ......... AzA with abnormal Hb at F window ..............
Hb A, = ......... 2.3...... % HoE=......... e %
HoF =......... 45.9... % (but Hb F cell by acid elution test : negative)
Other Hb = ......... PP
Interpretation  ....... il normal Hb trait (beta chain variant) ..............
Note DNA analysis : positive for Hb Hope
Interpretation  ....... Hb Hope trait with or without Ot-thalassemia**

Note
* Oi-thalassemia 2 : o7, a*2, oS, aPeks®

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Qt-thalassemia 2
== B’-thal or B'-thal
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Hb Hope trait with O-thalassemia 1

female.......

Sex........

23.........years

History of blood transfusion......................

Age...........

Thalassemia screening

...notdone...............

OF-test

..notdone...............

DCIP-test

RBC parameters

...52.4.. 1L,

.31 % MGV

=...98... g/dL, Hct=

x10"%/L, Hb

...5.9...

RBC

...29.9... g/dL

pg, MCHC =

...16.8...

MCH =

Hb-analysis......

y
300

T
280

180

T T L
220 1240 | 260

T
1200

™+
1160

L—
120 | 140

100

Hemoglobin Electrophoresis

Ref. %

Fractions

18.1

Unknown Hb

Hb A

78.3

3.6

Hb A2

A2A with abnormal Hb at zone 10 ..............

Hb-type : .........

. %

HoE= ...,

%

RCHC RV

Hb A =........

%
abnormal Hb at zone 10 = 18.1 %........

Hb F
Other Hb

hain variant) with O-thalassemia**........

DNA analysis : positive for Hb Hope and O.-thalassemia 1 (SEA deletion)

normal H

Interpretation

Note

trait with Ol-thalassemia 1........

..Hb H

Interpretation
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Hb C trait with O-thalassemia

Thalassemia screening
OF-test D positive...............
DCIP-test D negative...............
RBC parameters

RBC = ...6.46... x10'%/L, Hb = ...12.4... g/dL, Hct = ....38.4.... %, MCV = ...59.4... fL

MCH = ...19.2... pg, MCHC = ...32.3... g/dL, RDW-CV = ...12.9... %
Hb-analysis....... HPLC.......
ANALYTE 1D % TIME AREA
F 8.5 1.89 8441
P2 3.5 1.38 57586
P3 2.5 1.62 48684
Ao 56.5 2.58 933616
A2 3.8 3.63 66631
S-WINDOW 1.3 4.44 21733
Unknown 1 1.1 4.89 18338
C—WINDOW 38.9 5.14 518398
TOTAL AREA 1657347
F 8.5% AZ 3.6%
384T

28% 1

lex

@1 b
=] 1 2 3 4 5 &
Hb-type : ......... AzA with abnormal Ho at C window .............
Ho A, = ......... 3.8........ % HbE=......... e %
HbF =......... 0.5........ %
Other Ho = ......... abnormal Hb at C window = 30.9 %...............

Interpretation  ....... Suspected abnormal Hb trait (beta chain variant) ..............
Note DNA analysis : positive for Hb C
Interpretation  ....... Hb C trait with O-thalassemia*™.......

Note

* Ol-thalassemia 2 : o7, a*2, oS, afekse

“* Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous O-thalassemia 2
** B’-thal or B'-thal
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Hb C trait with or without O.-thalassemia

Thalassemia screening
OF-test D positive...............
DCIP-test D negative...............
RBC parameters
RBC = ...3.45... x10'%/L, Hb = ...11.1... g/dL, Hct = ...31.0... %, MCV = ...87.9... 1L,
MCH = ...32.2... pg, MCHC = ...35.7... g/dL, RDW-CV = ...14... %
Hb-analysis....... LPLC.......

v of  ¥of
Peak RT(s) HbA Hb
1 Unknoun 46 1.9
2 Unknown 71 4.6
3 Unlmoun 175 3.9
4 A8 Window 289 46.9
5 A2 Vindow 282 3.1
& Unknoun 389 2.1
7 Unknown 338 1.3
B C Window 378 3.8
\r/
12 3 4 567 8 a6 Hb Variant: € Window
100 200 300 400 s Area= 1261 Baseline= 159%
Hb-type : ......... AQA with abnormal Hb at C window ..............
Hb A, = ......... 31........ % HbE=..... e %
HoF =.......... eerrrreaean %
Other Hb = ......... abnormal Hb at C window = 36.0 % ...............

Interpretation  ....... t normal Hb trait (beta chain variant) ...............

Note DNA analysis : positive for Hb C

Interpretation  ....... Hb C trait with or without Ot-thalassemia**.......

Note
* Ot-thalassemia 2 : 027, a2, aCS, ofakse

** Ql-thalassemia 1 trait, Ql-thalassemia 2 trait, homozygous Ol-thalassemia 2
== B’-thal or B'-thal
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Hb J-Norfolk trait with or without Ol-thalassemia

History of blood transfusion....................... none

Thalassemia screening

OF-test T, not done............
DCIP-test D not done ............
RBC parameters
Ho = ..... 6.3.... g/dL, Hct = .....21.4...... %, MCV = ....65.2... fL, MCH = ...19.2... pg
Hb-analysis....... HPLC.......
ANALYTE 1D % TIME AREA
P1 g.4 8.75 74lb
P2 7.8 1.31 146463
P3 31.2 1.62 625448
Ao 59.8 2.52 119636l
A2 1.5 3.62 33371
TOTAL AREA 2882619
F 8.8% A2 1.5%
30%T
2%+
18%+
A2
8 1 , . — " ; :
a 1 2 3 4q 5 6
Hb-type : ......... AzA with abnormal Hb at P3 window .........
Hb A2 = . 1.5....... % HbE=..... e %
HoF =.......... O.eeenn. %
Other Hb = ......... abnormal Hb at P3 window = 31.2 % ..............
Interpretation  ....... Suspected abnormal Hb trait (beta chain variant) ...............
Note DNA analysis : positive for Hb J-Norfolk
Interpretation  ....... Hb Hb J-Norfolk trait with or without Ot-thalassemia™..........
Note

* O-thalassemia 2 : 027, a2, oS, oS¢

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous O-thalassemia 2
i Bo—thal or B'-thal
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Hb J-Norfolk trait with or without Ol-thalassemia

Thalassemia screening

OF-test D not done.............
DCIP-test D not done ............
RBC parameters
Hb = ..... 6.3.... g/dL, Hct = .....21.4...... %, MCV = ....65.2... fL, MCH = ...19.2... pg

Hb-analysis....... LPLC.......

{ 20t Zor
i Peak RI(s) HBA Hb | GOLD
1 Unknown 45 5.9
2 Unknown 161 29.6
3 AB Window 209 63.8 i
4 A2 Hindou 268 1.8 i

Karning: Low HbAZx
HbF less than B.5 x

100 200 300 400 s Area= 571 Baseline= 13692

Hb-type : ......... AzA with abnormal Hb (unknown 2)............
Hb A2 = e 1.0......... % HbE=......... e %
HoF = ........ < 0.5....... %

Interpretation  ....... Suspected abnormal Hb trait (beta chain variant) ...............
Note DNA analysis : positive for Hb J-Norfolk

Interpretation  ....... Hb J-Norfolk trait with or without Ot-thalassemia™.......
Note

* O-thalassemia 2 : 027, a2, oS, a"akse

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous Ol-thalassemia 2
“* B’-thal or B'-thal
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Hb D-Punjab trait with or without Ol-thalassemia

Thalassemia screening
OF-test D not done..............
DCIP-test D not done..............
RBC parameters
RBC = ...3.84... x10"?/L, Hb = ...8.9... g/dL, Hct = ...27.1... %, MCV = ...71... fL,
MCH = ...23.3... pg, MCHC = ...32.9... g/dL, RDW-CV = ...17.6... %
Hob-analysis....... HPLC.......

ANALYTE ID % TIME AREA
F 8.5 1.12 9318
P2 3.6 1.32 62884
P3 2.7 1.66 47181
Unknown 1 1.8 2.84 31321
Ao 54.8 2.45 957884
A2 1.5 3.64 28614
D-WINDOW 35.1 4.87 612331
TOTAL AREA 1749373
F 8.5% A2 1.5%
m_.
28%+
18%+
= A2
@ 1 ' ' ) ! + 1
8 1 2 3 4 5 6
Ho-type : ......... A2A with abnormal Hb at D window.........
Hb A2 = e 15 % HbE=......... e %
HoF = ......... 0.5.......... %
Other Hb = ...... abnormal Hb at D window = 35.1 % ........
Interpretation  ....... Suspected abnormal Hb trait (beta chain variant) ............
Note DNA analysis : positive for Ho D-Punjab
Interpretation  ....... Hb D-Punjab trait with or without Ot-thalassemia™............

Note
* Oi-thalassemia 2 : o7, a*?, a°S, ofakse

** Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous O.-thalassemia 2
i Bo—thal or B'-thal
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Hb D-Punjab trait with or without O-thalassemia

Thalassemia screening
OF-test :......... not done..............
DCIP-test : ......... not done..............
RBC parameters
RBC = ...5.46... x10'%/L, Hb = ...15.9... g/dL, Hct = ...45.7... %, MCV = ...83.7... fL,
MCH = ...29.7... pg, MCHC = ...34.8... g/dL, RDW-CV = ...14.1... %
Hb-analysis....... CE.......

zs  zaps oz oz zo@Elz )z |Elzz@Ez 2 |
Co o 2
.

[

Hemoglobin Electrophoresis
Fractions % Ref. %
Hb A 55.7
2 a1.0
Hb A2 3.3
Hb-type : ......... A2A with abnormal Hb at zone 5-6...........
Hb A, =......... 38, % HbE=......... e %
HoF = .......... e %
Other Hb = ......... abnormal Hb at zone 5-6 = 41.0 % ...c..........
Interpretation  ....... Suspected abnormal Hb trait (beta chain variant) ..........
Note DNA analysis : positive for Hb D-Punjab
Interpretation  ....... Hb D-Punjab trait with or without O-thalassemia™..........

Note

* Oi-thalassemia 2 : o7, a*2, oS, afaks®

“* Ol-thalassemia 1 trait, Ol-thalassemia 2 trait, homozygous O-thalassemia 2
*+ B’-thal or B'-thal
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Compound Hb E trait / Hb Lepore

Thalassemia screening

OF-test D positive

DCIP-test D positive

RBC parameters

RBC = ...4.27... x10'%/L, Hb = ...10.3... g/dL, Hct = ...29.1... %, MCV = ...68.1... fL,

MCH = ...24.1... pg, MCHC = ...35.4... g/dL, RDW-CV = ...22.8... %
Hob-analysis....... HPLC.......

ANALYTE 1D % TIME AREA
F 32,5 1.2¢ 799347
Unknown 1 8.9 1.62 18663
P3 1.9 1.74 38827
Ao 2.1 2.22 43488
a2 56.6 3.74 1175693

TGTAL AREAR 2875408
F 38.5% a2 56.6%
30%T

28%+

10%1

6 Y i
B 1 2 5 6
Hb-type : ......... e
Hb A2 = . TR %HbL E = ...... 56.6............. %
HoF =........ 38.5.... % (Hb F cell by acid elution test : positive)
Other Hb = ........... e e e,
Interpretation ... Bo—thalagsgmia /HO E...ccoeeeninn.
Note DNA analysis : positive for Hb E and Hb Lepore

Interpretation  ....... Compound Hb _E trait / Hb Lepore ........
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Compound Hb E trait / Hb Lepore

Thalassemia screening
OF-test D positive...............
DCIP-test D positive...............
RBC parameters
RBC = ...4.27... x10'?/L, Hb = ...10.3... g/dL, Hct = ...29.1... %, MCV = ...68.1... fL,
MCH = ...241... pg,  MCHC = ...35.4... g/dL, RDW-CV = ...22.8... %
Hb-analysis....... CE.......

f T T T t t t T t t t t T t t T
o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

Hemoglobin Electrophoresis

Fractions % Ref. %
Hb F 46.5
Denatured E 8.9
Hb E 420
Hb A2 2.6
Hb-type : ......... suspected EF with abnormal Hb ..............
Hb A2 = e 268, % Ho E=...... 420, 0., %
HoF =.......... 46.5.........% (Hb F cell by acid elution test : positive)
Other Hb = ......... abnormal Hb = 8.9 %..............
Interpretation  ....... Hb E/ abnormal Hb with B-thalassemia effect ...............
Note DNA analysis : positive for Hb E and Hb Lepore

Interpretation  ....... Compound Hb E trait / Hb Lepore.......



HAN1SATIAATITWTIRARAZUS N E NI NaTiY

u

LAN&A152198

1. 997504 Aulwang. sndaTiiefidndny
wazenITneAatin. Ty yodes dhuiades
Na (UFT0AENN9) SIRATIHELAZNNTLTALTNEN
LUz, ANAATR 1 NIUNW: NTNNITUNNE,
2546.

2. NAUNT WiATey. NIRgIaNiedLfimnIg
anssiasesaadiiauasilalnadufinng
nutealulszinelng. 1euunu: J99Ruw
NMINLNRLVDULNY, 2552: 171-96.

3.49 10190199, aviAy Wiaf oy,
AUAU WINUNIADT. $1AATLHY ANBNTILADY
uazuuztiinm. Aaiaied 1 ngamn: dou
DUNNHUHNUATLAN ENUNAWFTNGUNIN, 2542,

4. e WRNANTF. SIRETLHE. NTILTN:
1o 108 WU (End, 2541: 71-124,

5. VAt Wasny, deaal Wiadoy.
nsuseaaiEal)iAn1g (Workshop) Thalassemia:
From Molecular Biology To Clinical Medicine
9-20 NUNAN 2541. @ 1UUIRLLATN AU
AngnaansLasinalulad: wunInendsniing
ANLNURAIANEN; 2541.

6. Sanguansermsri T, Thanaratanakorn P,
Steger HF, Tongsong T, Sirivatanapa P, Wanapirak C,
Sirichotiyakul S, Chanprapas P, Flatz G. Prenatal
diagnosis of hemoglobin Bart’s hydrops fetalis by
HPLC analysis of hemoglobin in fetal blood samples.
Southeast Asian J Trop Med Public Health 2001;
32(1): 180-5.

7. Srivorakul H, Fucharoen G, Sae-Ung N,
Sanchaisuriya K, Ratanasii T, Fucharoen S. Analysis
of fetal blood using capillary electrophoresis
system: a simple method for prenatal diagnosis
of severe thalassemia diseases. Eur J Haematol
2009; 83(1): 57-65.

8. FIVA AIIULETNAS, NNAAN WIWRNTI,
Ul Wiasey, gwesos Wiasey, viadld LauwA.

s1AaTLHE ANan1TIdadunIaiesljuRnasg.
NTANN: LATRUNENNUSIAATINELATYATELsA
lafinanesndaTidauatlszmalng, 2541,

9. David HK, Chui, John SW. Hydrops fetalis
caused by O-thalassemia: A emerging health care
problem. Blood 1998; 91(7): 2213-22.

10. gWITed WiaTey, Naun Wiasay.
dlalnadudadnifinudesluaulnauas
n1snsaaadadanieneljiminis. 219609
wAlANTUNNEuaENIanIWTR 2553; 22:
103-17.

)



1y

A
u

ANMSASIAILATIEUTRALAZ TN T TN INaT U



A58 anN15a52aN1alaRiaINLilaea L
’Luwﬂmua:cjﬂwmﬁaﬁtﬁ AALAGING




vy

aRansasIadATIzlauazlFanaElulnatiu

Uunn 4

A1519EAaNI5M53AN I aRAINAL LA
'Lummua:gﬂqﬂﬁqﬁaﬁsﬁﬂﬁﬁmrfh\a 9

g9 = = =4 e o a i a
msldtayanislaitainguiiessuiinsaanunitlsznaumsutananisnsaaaiasizvgialna iy
Aanuaragxn saeeneteganagdldluumi fudaegreilaainaulseaniy
FolasunismraadiugunanisnsadiAssiaLeueuad’”



90 ) aNansasIadtAsizurdauazlFauElnlnaly

#1549 FaaNTayanNlaiadngyevdaesNssangingengunng 1 1 Miilusiaadidaaing g
Wigunuglalaiflugiaagidauasnitz HPFH daaalussuanniluanads (I uaInsg )

Subiect N | Ho [ Hot | RBG | MCV | MCH | MCHC | RDW |Hb type | HoAz /E | HOF | 00
) @do | @) | 10”0 | W | ©g | @dy | ©) | HPLo) | @ (%)
. 130 |403| 46 | 882 | 285 | 323 | 135 26 0.1
Non-thalassemia 1 1o |eg| 08 | 60 | 08| 14 | 0o | A2~ 03 | ©03 !
: 130 | 428 | 43 | 834 | 267 | 315 | 147 23 0.1
QOl-thal 2 trait %l d9 |les| 08 | 72| es | de | a5 | 22 | 03 | 03 |
115 | 384 | 52 | 742 | 223 | 301 | 1509 22 07
Homozygous Ol-thal 2 Ty lea]| 05 | ee |an] gy | an] * | 0o | 0g |
) : 117 |364| 54 | 679 | 225 | 316 | (160 27 1.0
Ol-thal 1 trait Of g |en] 09 |wn 69| 6o | ey | " | 0y |0y ]| 2
. 119 |376| 59 | 635 | 204 | 321 | 148 6.1 1.1
B-thal trait Bl g lea] e | 63 |eyl de | ee | 2 | 12 | 09 | 3
" . 112 | 358| 54 | 667 | 200 | 314 | 158 5.2 15
[-thal trait with Ol-thal 2 trait 5 09 | 8o | ©4 a9 | 07 | 06 09 AoA 06) 08) #
o : 115 [352| 50 | 695 | 227 | 324 | 168 53 2.8
[-thal trait with Ol-thal 1 trait 6 20 | 69| ©6 @.8 | (1.5 0.7) (3.6) AgA 0.3) 2.2) 2
[3-thal trait with
omazyaous OLthal 2 1] 124 |382| 55 | 693 | 225 | 324 | ND | AsA 2.0 1.4 4
. ) 12.6 | 38.0 4.6 791 | 257 | 325 14.1 | AoAor 2.1 0.5
Hb Constant Spring trait 5 1
pring N |60 | 03 | @y | @) | @2 | (1) |csaa| 03 | ©02
: 132 | 415| 52 | 806 | 257 | 318 | 149 293 | 10
o 5 Blenles!| 0 |69 |an| an | ey | B 18 | 04 |
o 4 121 |385| 47 | 813|256 | 315 | 153 269 | 07
Hb E trait with Ol-thal 2 trait 31 17 | 58 08) 5.1) 1.9 (1.6) 2.3) EA 2.8) 0.4) 1
. . 115 | 354 | 53 | 664 | 230 | 317 | 181 197 | 22
e B Ll il (Ol Bl ey |lee| 08 |don|en]| eo | vy | B 33 | @e | ?
s 124 |400| 48 | 830 | 258 | 311 | 137 270 | 10
Hb E trait with OL™" trait 7 13 | @2 0.4) @) (1.1 (1.5) (1.1) EA (1.0) 03) 1
Hb E trait with 1| 122 | 375 5.1 726 | 236 | 325 | 153 | ., 21.1 \D .
homozygous Ol-thal 2 11101 [312] 47 | 664 | 215 | 323 | 202 205
. 904 |289| 52 | 550|179 | 324 | 185 | EA/ 149 | 35
EA Bart's disease “leoleog| 09 | 65 | en| ce | co |easas| 10 | @en | 2
. 71 |o66| 43 | 623 | 167 | 265 | 224 | csea | 157 | 49
O[3 BETLS lEeEee leoleal| a2 | 6o |en| ce | ca | Bars | v | g | 2
106 |342| 52 | 648 | 203 | 313 | 173 883 | 36
Homozygous Hb E 81 i lan]| on |e2 oy | a9 | 03 EE 26 | (1.6 6
Homozygous Hb E with 1| 110 |88 55 |e649 | 200 s08 | 173 | 875 | 48 5
Ol-thal 2 trait 16 | 64| 09 | @2 | a3 | ao | a9 @3 | @7
Homozygous Hb E with , | 112 [372] s4 | 680|205 | s01 [ 168 | 899 | 20 5
homozygous Ol-thal 2 s || 1o | es | a3y | 19 | en 1.6) | 03
Homozygous Hb E with 7 10.5 | 33.1 5.3 63.8 19.8 31.4 18.5 EE 88.4 3.8 °
Ol-thal 1 trait eca |e9| 13 | 73 |en| e | 43 67 | @)
EE /
4 1| 122 [406| 75 | 542 | 163 | 300 | 170 872 | 3.1
’ EE Bart’
EF Bart's disease 1] 79 [251] 50 |[501 | 157 | 315 | 363 | B::,; 804 | 33 6
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Sublect Ny | b | Het | RBS | Mov | McH | MOHC | ROW | Hbtype |HoAp /E | HOF [
) dy | e |x10®0 | @ | g | @dy | ©) | HPLo) | @ (%)
EE Bart’'s /
. 73 |279| 48 | 572 | 154 | 263 | 2341 765 | 65
CS EF Bart’s disease 6 EF Bart's 2
I (1.6) | (5.7) 0.9) 3.1) | (1.8 2.2) (6.9 |cserpary| (3.8 (3.6)
s, 97 |320| 48 | 664 | 202 | 304 | 169 205 | 34
Homozygous Hb E with L™ trait | 6 | 'oy | 33| 04 | @ | a7 | 04 | e | EE 16 | 18 | ©
Homozygous Ho E with 4| 15|65 52 | 700|220 | 316 | 169 | o | 876 | 20 ,
homozygous OL 0.7) | (1.5) (0.4) 5.2) 0.7) (2.6) (2.1) (2.4) (0.4)
83 |276| 45 | 613|183 | 208 | 2510 | A 2.0 :
Oifal < 404 el 2 8l g || 04 | 01| e | 2 | 66 |BatsH| @8 | a1y | 8
cs 63 |236| 33 | 706 | 189 | 269 | 243 |csana| 27 3.4
Q-thal 1/ QL *leo|ro] 09 | @5 | es| ey | wo |BarsH| 07 | 0o | ©
+ 07 |302| 53 | 572 | 187 | 321 | 238 567 | 11.7
P -thal / Ho E ®lon|en| 09 |es oo | an a2 | | oo |an | *
0 75 |2208| 34 | 656 | 202 | 314 | 303 527 | 388
P -thal / Ho E Ol oy lee| on | ve |en]| v | sy | FF o) | a1 | *#
0
B -thal / Ho E with 0| 85 [257| 40 |64 | 184 | s28 | 296 | 644 | 245 |
Ol-thal 2 trait 15 |an]| d2 |69 | 19 | o | 2 (12.9) | ©.4)
0
B -thal / Hb E with 1| 126 [s84| 72 |31 [ 174 | 328 | 209 | 868 | 65 )
Ol-thal 1 trait 1] 84 |245| 40 | 614 | 211 | 343 | 258 309 | 323
0
[3-thal / Hb E with EF Barts
Otial 1705 1|73 248 56 | 442 | 130 | 204 | 224 | o | 798 | 126 | 2
0 0 47 |1a2| 25 | 573 | 2141 02 | 976
B -thal / 3 -thal 61 g 60| 08 | a2 leoy| NP | N[ A5 | 0o | 0g | °
0 - 75 |2208| 32 | 690 | 229 33 | 418
P -thal /B -thal ° s |ee| 0n | an |ag | N | NP | AFAL e |23 | 1°
+ - 88 |262| 43 | 612 | 204 | 335 53 | 316
P -tnal /B -tha 1 ealee| 1o |60 |dae | dg | N0 | %A | g ||
0 . 115 | 357 | 48 | 754 | 244 | 323 | 205 22 | 206
- 148
B) -thal trai 15 |es| 08 | coleo!| do | eca | 22 | 04 | 66 | ™
deletion-inversion o | 121|873 49 764 | 243 | 824 | 168 | , 2.3 196 | .,
Y ("Y8B -thalasserma trait 13 |ce| ©06 | 66 | 19 | 1) | g 2 03 | @0
. ‘ 123 |375| 47 | 799 | 257 | 328 | 166 20 | 246
deletional HPFH-6 trait 83 14 | (.2 0.6) 6.8 2.2) (1.1) @.7) ASFA 0.4) (@.4) 11
0 1| 123|350 55 | 641 | 201 | 313 | 201 463 | 483
®p) -thal / Ho E 1| 139 [415| 50 | 695 | 225 | 322 | 185 | FF 461 | 498 | 1?
Deletion-inversion
. o 1| 119|371 57 | 646 | 207 | 320 | 187 | FF 565 | 353 | 13
Y(AYBB) -thalassemia / Hb E
Deletional HPFH-6 / Hb E 1127|367 N0 | 757 | 262 | 347 | ND EF 476 | 524 | 14
0 0
©p) -thal / B -thal 1] 65 [205] 29 | 704 | 223]| 317 | ND | AF 19 | 917 | 12
Deletion-inversion
Ao 1| 88 |292| ND | 669 | 202 | 301 | ND F 0 100 | 13
Y('YSP) -thalassemia / HPFH-6

ND : NO DATA # : UNPUBLISHED DATA
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CE
(@
c.t.
DCIP
fL
g/dL
Hb
Hct
HPFH
HPLC
LPLC
MCH
MCHC
MCV
OF
P9
PCR
RBC
RDW-CV
RFLP
RT

thal

capillary electrophoresis

constant spring

termination codon
dichlorophenolindophenaol

femtolitre (107'° litre)

gram / decilitre (107" litre)

hemoglobin

hematocrit

hereditary persistance of fetal hemoglobin
high pressure liquid chromatography

low pressure liquid chromatography
mean corpuscular hemoglobin

mean corpuscular hemoglobin concentration
mean corpuscular volume

osmotic fragility

picigram (10™'2 gram)

polymerase chain reaction

red blood cells

red cell distribution width - coefficient of variation
restriction fragment length polymorphism
retention time

thalassemia
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