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fAnusawaliy
A2 TEST : 35208as 29913310 Hb A 28119978

Lﬁa‘mumsﬁum ﬁo-thalassemia trait

] Y (1 ‘f y
dowad demaines, tseuy mu‘lw:gaé, usaLfiow 2saman*, §sind sudun
LAY Nty NTaTauns

meRnaNITNERS aaiunemans aminendudeolm uedasiugunm wm 10 Smiadeolni

ariduan: Hb A wuluauindisrs 3% dadaudonaasgodulugfiiu B-thalassemia trait unvazgousniy B°-
thalassemia trait usluu/ssnefing P-globin gene mutation #uiueivgues P-thalassemia trait fsnnm 30 ke
uasfiRes bifaianiiiisdudommudadmiiniuanaaanaudodissms inraas HbA, Fumanzas e
aunsabivsmslumsmveuuaslosriumainlendsademinfeusls 3ms A2 test tﬁmmwwuwmmﬁ
microcolumn DEAE sephadex A50 chromatography twﬂ‘if disposable syringe 9416 3.5 ¥8. i column uay
syringe disposable 9419 10 Na. iy reservior (135 A2 test [Uasaamen CV uasen correlation coefficient gL
M35 automated HPLC W&y automated LPLC uamv‘lﬂﬁnwwoaymaamwmmnq Lwamm HbA, Tuauung uay
Nmﬂu [3°-thalassemia trait  wamsAnw1 ¢ CV 989 35 A2 test agwrmu 7.9% aniies automated HPLC uay
LPLC whiu 1.8 uay 2.4% euawiu M correlation coefficient 989 35 A2 test /3% automated HPLC LJJam‘lIJ’JW
A Hb A, SNSaundoanaTari 300 318 (r) wiri 0.99 ua A2 test /35 automated LPLCmauszJom
FMHb A Nonnasins 149 718 Wb r= 0.99 A2 test fiue Hb A, T Bo-thalassezma trait 74 1) i1 Hb A 8t
whiv 6. 08+0 76% ummﬁcumnu 4.3% unsgogauiiL 7.5% A2 test riuidandIoeny 449 e uvialaidu 3 naw flo
nauiiinle B-thalassemia trait & 385 ey Ao Hb A, WAy 2.910.4% Tmaumaywm 1.7-3.7% nﬁuw 21

B thalassemia trait 41 22 71t Aeadewiy 5 4+0 6% Jehagjssning 4.5-6.7% uaznqnd 3 A Hb A 31N 10%
duly & 39 seufuwon Hb E Nammﬂvmammmyamnﬂﬁn 6,648 T lowlgan HbA sy 41 -8% Wug
e 21 g uay Nanmmqanauﬂaammmﬁmwuﬁmﬂ 5 598 ({4 homozygous [3° -thalassezma uay Jenarse
wadﬂwam 5 91el6 Hb A, agfsniny 52-7.3%  Faranluazegy 35 A2 test lu35Samen Hb A aehodre fim cv
¢ mams9ine Hb A, G hfrmalerifs supmased HELC vaw LELO 55 A2 tect mqué'luwaoﬂgumms
yly maanmusacnenmgn Tu B-thalassemia trait Hb A | fnagpnin 43:6% v 3 A2 test uny st
an7wwnmmmYﬂufﬂsamfmmmm mﬂ_‘/aonumsmTsﬂmﬁﬁﬁwaﬂumﬂyusﬁmmw wnerley
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18 FONIF FNUEBNES LaraDAY

Uszmﬂ\lwmﬁmwmhuﬂuadwaﬁlaﬁazﬁaaﬁmm{lﬁ
LAmsamSnmmetugnysw Lﬁ'amuqmmz
flostiumaiialsn homozygous [B-thalassemia
ﬁ%xﬁ”fmuﬂszuwmmmmmmmmq‘uéwmumﬂ
math‘lﬂ%t,ﬁ'anﬁ%ﬂwﬂsﬂéw’anénﬁ”’aﬁtﬂutwm
Tuwsiavdlfidinfadiulsa homozygous B-thalas-
semia 9 600 18 Bn 10 T hrawhazdigihed
6,000 ¢ wiarneien daelaeasalsnaudae
M3 blood transfusion FANTBIALYA KAEA N
FUmEn (desferrioxamine) wazenau Inike &
algelaenimiausmm uasdaslimssnm
athasiatiis’ detuuduilymisseiauste health
economics ‘naaﬂsxmﬂﬁﬁwﬁty

TumsliAmemaiugenaas saelsa homozy-
gous [3-thalassemia fenmdniufiasdosmsn
nsonififunmgraddsedsanansovinldlaemea
dochugos Hb A wiaslafiensnienAanas Ho
A, Wgndpaansiudiimaensin laun automated
high performance liquid chromatography” (Vari-
ant Hemoglobin Testing System, Bio-Rad-
HPLC) low pressure liquid chromatography®
capillary electrophoresis*® lay capillary isoelec-
tric focusing®’ udilenaslamatuarNInTe
AR wiasadlnauneagsnn

AeNuNWItMIaTRiadianm Hb A 2L
Ny f‘fmm‘%au\lo'ﬂuﬁamﬁﬁanﬁﬁ"ﬂﬂ WAYANIID
ivuaedaauYey Hb A Fimsnamdmsulelu
meAnsengiaeiana iyaaiuls homozy-
gous B-thalassemia Ao eusale

Jequazisms
MaA393 Hb A_ 960 (A2 test)
Column A2 (§i38NNAN disposable syringe
W10 35 Ha. U339 DEAE Sephadex A0

PG 3 Na. DEAE Sephadex AS0 ilflu
M3U333 column ¢ equilibrate snudI0ENIRE
0.056 M TRIS-HCI-0.01% KCN buffer pH 8.5
(buffer pH 8.5) LawwaNy column reservior daifiu
disposable syringe 3W1® 10 §@. (gﬂﬁ 1)

Hemolysate wienlalaenidan packed red
blood cell (Wituen plasma fa 7 3,000 5aU/A4H)
30 lalesdas avanelu 2 1@, 289 buffer pH 8.5 1
tamenenuidsdulasyi dilution titer 1:100
uavthlen absorbance AieAu 415 nm
hemolysate 7lldasslenudsdurhiiu 100 OD1/mL

miadouas Hb A @ buffer pH 85 a9l
column reservior 10 8@, Uaaelw buffer pH 8.5
Iy column AWMAS 5 8. 1 hemolysate 71
wisnBrowundy Smou 1 ma. aelUauliidiy
buffer Andn Yane 1 hemolysate waaalu col-
umn MU 7% (elute) Hb A 91N column loald
buffer pH 8.2 (0.05 M TRIS-HCI-0.01% KCN
buffer pH 8.2) A%saE 10 1@, 2 A39 LonFuLFaL
fraction 1 fractionl 109Hb A 7 elute o¥a 2
#4 absorbance # 415 nm U OD2 endadiu
789 Hb A, aansnawnlda % Hb A =20
OD 2 + OD1

AT Hb A ¢t automated HPLC ynlet
Tnuazmeidon (packed red cell) 5 lasaas
hemolysis buffer 1 Na. niawhly apply hieans
HPLC mensiusiazsathald B-thalassemia
short program \WRMUIEI4 6 W

Auemmindachures Hb A fhe automated
LPLC vnidlaeacaenian (whole blood) 10 las
das Twhndu 1 xa. Wil apply adluieing
automated LPLC® (DREW LPLC)

Two minute osmotic fragility test (2 min

OF) thent/stnaudatl 0.45% glycerine phosphate

Thai Journal of Hematology and Transfusion Medicine Vol. 10 No. 1 January-March 2000



A2 TEST: 337adadmeasanm Hb A DENY 19

awit 1 funmeag A2 test column 153308 DEAE Sephadex A50 12w 3 8. 4 disposable sy-

ringe? A 3.5 Na. Wavi disposable syringe W@ 10 8@ wviu reservior

buffer saline 357 pipet packed red cell 10
Tlendns lalu 10 xa. 204 buffer Tormvaaaut
s parafilm A LATEMABATNEN 2-3 AFd
diolAanua butfer waniud Taglsiiin 15 3un
udnirlusm OD # absorbance 620 nm Wy ki-
neticsth A 15 37t wadt 135 Sufie

% Hemolysis = (OD 15 3% - OD 135 3w#)
100 + OD 15 2w
35dnmn

NAFOUANNUNUENTBIT A2 test WeUMAD
automated HPLC W&y 2% automated LPLC
\dondhathanuin@uay B-thalassemia triat )
AANANENT A2 test 35 automated HPLC uay
fautomated LPLC Winfiudensn (D-0)
AATAIWA 3 (D-3) Mt 7 (D7) uaLiudi 14 (D-
14) uslassathdiemst 10 afs Wi lumen
mean M standard deviation (SD) U@z coef-

ficient of variation (CV)

WREUREUaENENWUS (correlation) TtMdA3
A2 test fUA% automated HPLC loethifanvas
wijanhnassA 300 118 swnen Hb A YTy
75 A2 test ua¥3s automated HPLC

WRHUEIMEnENWUTTININ 35 A2 test uay
35 automated LPLC anéhathafanaaadas
149 8

fnmnendaduzas Hb A gEND A2 test WAy
3% automated HPLC anéhathadaadmunsen
989511t homozygous [3°-thalassemia (§a
fhothafhsnnasaumsiaUsnudadinees
Hb A fhadoe?sl EDTA ducnsvhamsudsinaes
o Idandensnsenaasdihe homozygous B
thalassemia %140 blood transfusion dependent 3
amasumasnwatiimiselafieinenmednnsne
fhumaiiasl#sumsana DNA mutation an
ui wauduriia homozygous 4 base pairs dele-
tion 984 codon 41/42 (-CTTT) homozygous non-

Masslafiedinguwazngedaduimslafia 97 10 atiufl 1 annax-Swas 2543



20 FONIF NN uaLAY

sense mutation codon 17 (A-T) Wa¥ compound
heterozygous 4 bp deletion codon 41/42 (-CTTT)
11U nonsense 17 (A-T)"" 9. 74 18
Amsnemnanfieiudsswieen [-thalassemia
trait WALABNINTIANTIE 2 min OF NNiAaA
¢hoes 271 e leeasaaiamdadauees Hb A 2
LD A2 test WBNLIAMA 2 min OF
fnnuammadeua Hb A fmnzaalums m
Aidnsmamiarhansart 6648 Tt e liyasdin
130 homozygous B-thalasserma Iﬂu’)ﬁ 2 min
OF Uat A2 test iasusipihhmaifiastriaunann

wamsfnm
AMNILMENTaE A2 test Taumavhdmae
0% (10 ofy) Itwdeniuuazsneiuiu wuien
Hb A Liehatusnnuaslsisnsan  automated
HPLC Way automated LPLC CV 28475 A2 test
feaALiY 7.9% Y0iii CV 189 automated
HPLC Wt automated LPLC Aeniaaeivnf 1.8

NOY 2.4% MaEdL (MTf 1)
FaEvdaius (comelations) 10935 A2 test Uat
% automated HPLC laumsnsraviarhnasss
300 LML 35 A2 test Wat3d automated HPLC
Twamsiandaduzas Hb A Tlumadientiu
athald ity correlation coefficient (1) whity
0.99 (i 2) ¢ Hb A test wiieléifu 3 neite
ngNANG [B-thalassemia trait uay Ngx Hb E
trait 914U 255 718, 16 T8 LAY 29 TEMNA6L
Lﬁaﬁmmmmzmj’u AN@ waengn B-thalas-
semia trait $IEAT A2 test wuheuing fégm
Wil 1.70 uavEaWN 3.7 FuaABWIY 2.9+
0.4% oy B-thalassemia trait i Hb A ¥ifiy
45-63% lnudifiaduniiy 5.410.6% LA
automated HPLC Amin@ 'lu 265 111 §ie Hb A,
BLININ 1.5-4.0% ARAEYITTL 2.90.3% Ut
B ~thalassemia trait HPLC e Hb A, wnnu 49-
7.1% FiaLvhiiy 5.910.5% (mm'n 2) mmﬂnm
way [3-thalassemia trait Fosa B liuAnehatima

@919 1 M3ANW coefficient of variation (CV) Wasufieylumsnmaia Ho A NS A2 test MAD

automated HPLC ¥ automated LPLC

Percentage of Hb Az

Day tested

N A2 Test cv HPLC cv LPLC cv
Subject - Normal
D-0 10 2.9610.28 94 2.6210.04 15 1.6110.05 3.1
D-3 10 2.9740.33 111 2.71+0.03 11 1.8710.05 26
D-7 10 2.5510.21 8.2 2.5210.10 40 1.4910.06 40
D-14 10 2.8110.39 13.8 2.5610.08 31 1.7910.06 33
B-tha]assemia trait
D-0 10 5.8210.28 48 6.1510.05 0.8 5.6010.08 14
D-3 10 5.4610.40 7.6 6.2610.07 11 5.17140.09 1.7
D-7 10 5.1710.22 4.2 6.4910.07 1.0 5.7610.08 1.4
D-14 10 5.4810.25 45 5.8910.12 20 5.7210.08 14
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A2 TEST: 35Yadadmean/3snm Hb A, U

21

HB A2 by A2 test

40

v

60

100

%Hb A2 by automated HPLC

Wi 2 TumLERIEIANWUE (correlation) SewhdiB A2 test 7 3% automated HPLC lumsindadau

7WIHb A Tumashinassst 300 e laedien correlation coefficient (1) = 0.99

J - - o -,
manfl 2 mlemsidaduras Hb A samdrhnassienes A2 test ua3s automated HPLC

Hb A in %
Subject Method N 2 p
Minimum  Maximum  MeantSD
Normal A2 test 255 1.7 3.7 29104 > 0.001
HPLC 255 1.5 40 2.910.3
B-thal trait A2 test 16 45 6.3 5.410.6 > 0.001
HPLC 16 49 71 59105

a0 (p>0.001) NAT 3 Hb E carriers & 29 111
1 Hb A snnnd 10% aly

WaY8Y correlation 98935 A2 test UaY 30 au-
tomated LPLC lumsindadutas Hb A Tuaan
adns 149 118 wunen Hb A, wolalludienma
\enfuaehafiledneny viwiu  Laeflen correlation

coefficient (1) = 099 dndmyBI Hb A, Tung

naies 149 M daRason wwenga mund
waengy B-thalassemia trait WungaUn@ImIU
130 e 10efiB A2 test Hemzwin 1.7-35% uasdl
FiadEIITY 2.8+0.5% 10eiiS automated LPLC
YanuUn@RAaLsTwI 1.8-34% uasiadeiiiy
2.3£0.3% dW3U [-thalassemia trait WU 6 T8
Toeis A2 test fehagsowin 47-67% einde
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22

Wil 5.520.9% IndiAeiuen Hb A faldene
% automated LPLC laeiienatisening 4.2 - 7.0%
LaUFRALIITL 5.3+1.0% oenasinsTivdaitiu
Hb E trait 13 Ml Hb A snnni 10% Fodm
(mm‘?i 3)

1 Hb A u B-thalassemia trait 1in51es
n@an B-thalassemia trait Fadudenuazanson
989511t homozygous [B°-thalassemia %fia
blood transfusion dependent 74 18 wua Hb
A 1neAD A2 test Wiy 6.08+0.76% uaclaeis
automated HPLC Wwhiu 6.03+0.51% U@y

FONIFT FNUEENES LazADAY

shatfu (a7t 4) dw’ﬁqmﬁwﬂmu‘i‘ﬁ A2 test
Wil 4.3% UaeANGIgANITIL 7.5% Tnisiiasaalay
7 automated HPLC WUFWIR 5.1% uavengom
7 7.7%

amfiendaasmig B-thalassemia trait
% 2 min OF Wi MIndmaudhathadon 271 e
wuffifhu B-thalassemia trait 17 1t fifh 2 min
OF wwtwhify 27.4+6.4% Tanfiehgoqa 7 37.4%
(U7 3) dtofudimaeld 2 min OF Wushamansaam
A [B-thalassemia trait /1 2 min OF diasfienlai
Yiotr mean + 45D vasenmuliwan B-thalas-

M9 3 Adadiues Hb A NN Ialaend A2 test uards LPLC

Hb A in %
Subject Method N : p
Minimum  Maximum  MeantSD
Normal A2 test 130 17 35 28405 > 0.001
HPLC 130 18 34 23103
B-thal trait A2 test 6 47 6.7 56409 > 0.001
HPLC 6 42 7.0 5.3+1.0

mawfi 4 docures Ho A T B-thalassemia trait 74 11t AATITIEAT A2 test uax 33 automated

HPLC
A2 test HPLC
% Hb A
2 cases % cases %

41-45 2 2.7 -

46-50 3 40 -

51-55 14 18.9 14 18.9
56-6.0 15 20.2 23 31.0
6.1-65 13 17.6 27 36.5
6.6 -7.0 25 33.8 8 10.8
71-175 2 2.7 1 1.4
76 -8.0 - - 1 14
MeantSD 6.08+0.76 6.0340.51
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A2 TEST: AtYndndmra3snm Hb A pehahe 23

70

60

Cases

30

20

10

IR

0-10 1020  20-30  30-40  40-50

% 2 min OF

L I

50-60 60-70 70-80  80-90 90-100

v

A 3 TUMWHEAIMINIEALYaIe 2 min OF aIndhathadan 271 T8 dwiuiiien Hb A i

1
a

win [B-thalassemia trait (MWuWiade) 17 18 YNl 2 min OF Hound 40% (Fuady wity 27.4+

6.4%
semiza trait fe daefieniount 53% lumagiia
W30 f1 2 min OF aent 60% avssnInaTay
AuriJuwmzeas B-thalassemia trait 16 100%'
msfmsmeiusiionyesiulsn homozy-
gous [B-thalassemia |#l4 2 min OF @91anauuay
1 2 min OF activity ¥aemh 60% {daadatham
gmhle Hb A M A2 test wuimdgoshn
330 6,648 T8 WWa 2 min OF (fuwan 1,972
50(207%) Wamouiliigial Hp A BEfwiv 41-
8% fidmau 360 M8 Aaduemnagniiiy 5.4%
wadimvhdenaiemdanasss 360 Tedhodu
ANFTAES 2 min OF waelumed 2 min OF &
flaeni 60% dllesumInTasadiemyia
dachuges Ho A ée A2 test mmsfinwnde
ﬁﬁfuxﬁw‘lﬁwuej@imﬁawﬂﬁumﬂﬂu homozygous [3-

thalassemia 21 ¢} LLamtﬁamnﬂﬁﬁﬁLﬁ.m‘lﬁum
dulsamaaduions 21 mo 1umsitadnion
AARIEAT cordocentesis WY fetal Hb typing
e automated HPLC WURsia 5 T Winams
sty homozygous B°-thalassemia way

Hmansauasi@ave 5 10 Jen Hb A Wiy 6.3

fiu 5.6, 6.7 U 5.2, 6.3 1Y 6.0, 5.9 MU 6 WAy 7.3
MU 6.4% MNAGU (M1 5)

a €
W50k

DEAE Sephadex A5G0 \Ju anion exchanger
7 dw3ulfuen Hb A oanan Hb Bus) oun
Hb A, Hb F, Hb Bart's ¢ Hb H 39 Hb usiawsi
# pH specific 94 Hb A fipH82 Hb A 7 pH
7.8, Hb F # 7.6, Bart's W Hb H pH weani 7
o' macrocolumn Wet5utig was/deuuiag
‘ly ]ﬁ_' . v 1417 5[» ‘qu
VWU microcolumn wasWewsa™"” s L4y
syringe column W@ 3.5 Na. WuWAThavaIn
buffer Wan1m column RS MALEANTOGIEN
‘l‘%’lﬁuﬁaoﬂﬁﬁﬁmsﬁﬂﬂ AMSUANNUNUEN LYy

1 ‘l ) aa 1 % 13 v ada

AEale 35 A2 test MHANDAAADITUATD au-
tomated HPLC @Y automated LPLC Imatawwz
M3A97a P-thalassemia trait 35 A2 test ken
CV Wiy 5% 9me#3D automated HPLC uay
automated LPLC eh CV whifu 1.2 uae 1.5%

0o w A' lnd;‘l a . €
N uasdla 13 Wasanidainass uae
nEadnsikamAensidadiues Hb A 1w

s ladiaintuazngedaduimalaia 19 10 a1 anTan-Twen 2543



24 FONIF FNWEINES LATATAY

W 5 wavsgdesimubumdarhnasss 6,648 1o wugides 21 ¢ludmandt 5 11 4 homozygous
[3°-thalassemia

Meud At HN OF (%) Hb A (%) Result of PND

1 il 1344591 275 6.2

nTatn 1344591 258 77 B-thalassemia trait
2 il 1571679 284 55

nTItn 1571679 341 47 [3-thalassemia trait
3 il 1596095 451 50

nTItn 1596095 16.5 49 [3-thalassemia trait
4 il 1689480 346 72

nTatn 1689480 286 41 [3-thalassemia trait
5 il 1778306 459 48

n7atn 1778306 429 6.5 [3-thalassemia trait
6 il 1862140 323 42

nTsen 1862140 19.1 42 [3-thalassemia trait
7 &l 1919944 223 6.3

N3N 1919944 38.3 56 Homoz. Bo-thalassemia
8 il 1979669 439 6.7

N3N 1979669 270 52 Homoz. Bo-thalassemia
9 &l 2037403 338 52

nTaEn 2037403 274 5.2 [3-thalassemia trait
10 &l 2042735 274 5.8

nTIen 2042735 241 47 [3-thalassemia trait
11 Y 2155605 17.7 44

natn 2155605 316 57 Normal
12 &l 2175240 189 47

nTItn 2175240 548 41 B-thalassemia trait
13 &l 2182560 286 6.3

naen 2182560 216 6.0 Homoz. [3°-thalassemia
14 il 2187895 385 6.4

natn 2187895 239 6.1 Normal
15 il 2205612 51.3 57

nTIEn 2205612 235 6.0 Normal
16 il 2220256 17.3 54

N3N 2220256 257 48 Normal
17 il 2228687 266 44

nTItn 2228687 141 5.2 B-thalassemia trait
18 il 2233036 29.1 6.5

nTIEn 2234568 312 48 [3-thalassemia trait
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A2 TEST: iMadadmuzaaanim Hb A pENY

25

maeit 5 naresgdesiimulumerhnasss 6,648 118 wugiAen 21 gludwanil 5 118 1u homozygous

Bo-thalassemia (¢10)

s v ‘I
fauUn

Aidlue HN OF (%)  HbA (%) Result of PND
19 il 2234568 212 59

nyatn 2234568 228 6.0 Homoz. [3°-thalassemia
20 il 2236119 280 56

nTIen 2236119 250 53 Normal
21 il 2250409 29.0 73

N3N 2250409 33.1 6.4 Homoz. 3°-thalassemia

MAAENMUTUAD automated HPLC uatdd auto-
mated LPLC athaiiiludéinylaedien comrelation
0.99

miadadues Ho A, levaeAs wu 35

coefficient (r)=

microcolumn DEAE cellulose us‘s{lu Pastuer
pipet [Anilafifenldiu warlnamilauwinas
DEAE sephadex NENUANS pack column cellu-
lose QY pack enNN sephadex Iﬂtl cellulose
vl column gediulédie athalsfiom 35 micro-
column DEAE cellulose U TRIS-glycine buffer
MananlFiedacuzas Hb A 165 wwiu® dawds
automated HPLC ua¢ automated LPLC \fu
BMsenviemdadiueas Ho A, ## automated
HPLC Wi Hb A T B-thalassemia trait Aaw
TG 1 dw‘iwam‘l.u B-thalassemia trait 3¢ Hb
A wnnu 49 ‘Nmmmﬁ automated LPLC Tien
Hb A dhaadu vy 4.2 Wi aeholsfimania
2 dﬁmamwmﬂmmmﬂomuummtmumqq M
GV 6 1w 1-2% iudia Faeasilanasmaiiano
ueiasshathatiafimmung FedasRarsanmanna
WanzaN MM T aman 4

Hb A 4 minor Hb component uauUné
wuldiiiseanns 3% engegarasen/nd Koy
{4 B-thalassemia trait Aanachéieylumarimua

mﬂﬁu’%ﬂﬁtﬁamsmmuLLazﬂaaﬁumsLﬁmISﬂ
DeEil §aduaas Ho A a"'nummn m‘nu
oy maaaﬂ,wnm‘nﬂnm IupeNLtiaTa mutation
SN B-globm gene Lo Tuwan silent B-thalas-
semia, [3- globin gene mutation ﬁnaq’luqmﬁ\bi
Fiaedndity waniien Hb A mwmaamnuaﬂwsa
otlunauind*® yarAMNEMINAMEN (iron
deficiency) EJY«J‘I’!ﬂMﬂW Hb A Tu B-thalassemla
trait aARIA"* dadmas Hb A, ‘wmmu 4.5-5%
Aulusirasmusany B-thalasserma trait LIUWIN
B-globin gene deletion, 3°-thalassemia trait
way [B*-thalassemia trait ({Hueiu’
[3-thalassemia trait Tumsinmedoild don
andien-snseasnihe homozygous B°thalas-
semia ‘}JN B-globin gene mutation Wuwn 4
base pairs deletion 'f"; codon 41/42 (-CCTT) way
WN nonsense 17 mutation (A-T) f Hb A, 109
namﬁumﬂmmm Hb A uaarm 43% uavemh
mnﬂam\lmnu 8.0% wenaniien-snsevadiita
5 mm\lmumﬂmamauﬂaamauﬂu [3°-thalas-
semia fie Hb A agfsewing 52 19 7.3%
ufigeusumelnefiiduwmens B-thalas-
semia trait Tuﬁmw'?;qa uulumewila ainms
dmnedoinh Sdfuwme 5.4% uaedoin

Msdsladieinguacagendaduinmsladia I 10 atuil 1 annan-Twan 2543



26 FONIF BNUERNAT LaraL

A737 1,300 7B 1ﬁumi‘?;tﬂu‘[m homozygous [3°-
thalassemia 1 11t 33 A2 test anntwduish
samnelfiedwianlfiimeily duymde
Tgn 78 A2 test shammiadadiutes Hb A 14
wiuenien Cv IndiAesiAs automated HPLC
W&t automated LPLC uievh 35 A2 test anlfdan
1A% 2 min OF aufhiifmnvasAtuitslums
1ANIMAENERS umsmuasuaematiaaiums
\ialsA  homozygous BC-thalassemia UM
Fanmart uatEnataARNRNIAUAY health eco-
nomics vadlszinelle

a5

Iamnsmsindadures Hb A athaeiu
Toel¥ DEAE sephadex A50 7t equilibrate $e
buffer 0.05 M TRIS-HCL 0.01% KCN pH 85
Uﬁi]aﬂu disposable syringe 2UW® 3.5 Q.
$1mm3 wa. lawfl disposable syringe 10 X, ¥
Mﬁ"ﬁ’lilﬂu reservoir Hb A2 QN elute UWLNBONAIN
Hb #fiadueel 0.05 M TRIS-HCI 0.01% KCN
buffer pH 8.2 1 Hb A UNAYNAY 1.7-3.7% uay
"5 4.1% dwSugiiiu Bo-thalasseria trait &
MHb A, Foust 4.3 Tuluuaclifiv 8% uaseh Hb
A, Tifiu 10% auly auufumn Hb E trait

Fidoaifpmeinadiiemansaadie
msAmslunsmuguuastasiulsn homozy-
gous [B°-thalassemia wiaseusale

fndnssuyseme
adv € a All °
T09UAM AMDITIIN Toygnidien ndevhau
suvaafifom  qununiad Tuvas frefan
NGNS W MSEUaTEUAS I

10.

. VARIANTTM  Beta-Thalassemia

1ans1581989

Sanguansermsri T, Steger HF, Sirivatanapa P, et al.
Prevention and Control of Severe Thalassemia
Syndrome : Chiang Mai Strategy. Thai J Hematol
Transf Med 1998,8:207-14.

Short  Program
Instruction Manual. Bio-Rad Diagnostics, California,
USA, 1994.

. Chamber K, Phillips A, Chapman CS. Use of low

pressure liquid chromatography system hemoglobino-
pathy screening. Clin Lab Haematol 1993;15:119-28.

. Jenkin MA, Hendy J, Smith ZL. Evaluation of hemo-

globin A2 quantitation assay and hemoglobin variant
screening by capillary electrophoresis.
Electrophori 1997,4:137-43.

J Capillary

. Cotton F, Lin C, Fontiane B, et al. Evaluation of

capillary electrophoresis method for routine determina-
tion of hemoglobins Az and F. Clin Chem 1999;45:
237-43.

. Mario N, Baudin B, Aussel C, Giboudeau J. Capillary

Isoelcetric focusing and high performance cation
exchange chromatography compared for qualitative
and quantitative analysis of hemoglobin variants. Clin
Chem 1997,43:2137-42.

Mario N, Baudin B, Giboudeau J. Qualitative and
quantitative analysis of hemoglobin variants by
capillary isoelectric focusing. J Chromatogr Biomed
Sci Appl 1998,706:123-9.

. The Hb Gold analyser. HbGold;, User Manual. Drew

scientific Limited Sowerby Woods Business Park
Barrow-in-Fumness Cumbria LA144QR United Kingdom.
May 1, 1998.

. Sanguansermsri T, Phumyu N, Chomchuen S, Steger

HF. Screening for Ol-thalassemia-1 heterozygotes in
expecting couples by the combination of a simple
erythrocyte osmotic fragility test and a PCR based
method. Community Genetics 1999,2:26-9.

Chamrasratanakorn T, Sanguansermsri T, Punyakeaw
A. Two minutes Osmotic Fragility Test (2 MIN OF)
and Severe Thalassemia Trait Screening. Bull Chiang

Thai Journal of Hematology and Transfusion Medicine Vol. 10 No. 1 January-March 2000



11.

12.

13.

14.

15,

16.

17.

A2 TEST: AYadadmvas/3ann Ho A pehede 27

Mai Assoc Med Sci 1998;31:28-31.

Laig M, Sanguansermsri T, et al. The spectrum of B
thalassemia mutations in northem and northeastemn
Thailand. Human Genet 1988,;84:47-50.

3Ty uvaneoi.  enwNIEe (Distribution). &0@ID
APTAUAZ UMY, nmamuns: ToRunive
Jenmiy 91e 2540:31-9.

Huisman THJ, Jonxis JHP. The Hemoglobinopathies.
Techniques of Identification. New York; Basel: Marcel
Dekker Inc., 1977:105-15.

Toewsiri P, Chonuoa P, Sanguansemsri T, et al.
Simple determination of Hb Az for the detection of
heterozygous B-tha]assenua, Bull Chiang Mai Assoc
Med Sci 1977;10:17-24.

Efremov GD. An evaluation of the methods for
quantitation of hemoglobin Az -results from a survey
of 10, 633 cases. Hemoglobin 1977;1:845-60.
Chamrasratanakomn T, Sanguansermsri T, Punyakeaw
A. A modified microcolumn chromatography for Hb
Az Determination. Bull Chiang Mai Assoc Med Sci
1998,31:32-5.

Fowsdl Foaeanes, anm winmnins, Undl Wiay,
qwIIL WISy, YRl iSuMie. Quantitation of Hb A2
and Hb E by DEAE-Sephadex Microcolumn Chromato
graphy. u: mdaddy glamaItasumaianfuints

18.

19.

20.

21.

22.

23.

(ieite] iduman, Undl WSty ussondn) yaitdlanladia
NG ssmetne  2540:57-60.

Huisman TH, Schroeder WA, Brodic AN, et al. Micro-
chromatography of hemoglobin II. A simplified
procedure for the determination of Hb Az. J Lab Clin
Med 1975,86:700-2.

Bianco I, Cappabiance MP, Foglietta E, et al. Silent
thalassemia : genotypes and phenotypes. Hemato-
logica 1997,82:269-80.

Galanello R, Barella S, Gasperini D, et al. Genotype of
subjects with borderline hemoglobin AZ level:-implica-
tion of beta-thalassemia carrier screening. Am J
Hematol 1994,46:79-81.

Wasi P, Disthasangchan P, Na Nakom S. The effect
of iron deficiency on the levels of Hb Az and Hb E. J
Lab Clin Med 1968;71:85.

% AR Beta-thalassemia minor. 1u: 3% mah-
antA, U7IdIBMI. 18FFWTe (Thalassemia). NN
o 1o Wauda wnd 2541.82-6.

Huisman TH. Level of Hb AZ in heterozygotes and
homozygotes for beta-thalassemia mutations
influence of mutations in the CACCC and ATAA
motifs of the beta-globin gene promotor. Acta

Haematol 1997;98:187-94.

Misslafieinguasngendaduinalafia 97 10 atiufi 1 inmen-Twan 2543



28 FONIF FNUERNET uATAAY

A2 Test: A Simple Method for the Screening of BO-Thalassemia

Trait

Torpong Sanguansermsri, Pranoot Tanpaiboon, Sangduan Wongmaeta*,

Surasit Chomchuen, and Thasaneeya Chamrasratanakorn

Department of Pediatrics, Faculty of Medicine, Chiang Mai University, *Health Promotion Center Region 10,
Chiang Mai, Thailand.

Rationale Hb A2 is normally found 3% in human blood samples. Its proportion increases in B—thalassemia
trait and dramatically increases in the severe B-tha]assemja trait cases. There are more than 30 types of
B-g]obin gene mutation which cause B-thalassemia trait in Thailand. But the proportions of only few are
necessary to be determined by an appropriate method in order to control and prevent the
severe homozygous Bo-thalassemia in the Thai population. Method: The A2 test is a method developed
from microcolumn DEAE sephadex A 50 chromatography using a 3.5 mL disposable syringe as a column
and a 10 mL one as a reservoir for the measurement of Hb Az. The CV and correlation coefficients (r) of
the A2 test were compared to automated HPLC and LPLC methods. The method was applied for
determination of Hb A in blood samples of normal and severe B—tha]assemia trait cases. Results: The
CV of A2 test method was 7.9% whereas automated HPLC and LPLC methods were 1.8% and 2.4%
respectively. The correlation coefficient (r) obtained from the determination of Hb Az by A2 test and
automated HPLC in 300 pregnant women and by A2 test and automated LPLC in 149 healthy volunteers
was all found to be 0.99. The average HbAZ in 74 B-tha]assemia trait cases determined by A2 test was
6.0810.76%. The lowest value was 4.3% and the highest was 7.5%. Four hundred forty nine blood
samples determined by A2 test were classified into 3 gfoups ie., three hundred eighty five non-B-thaJas-
semia trait cases with average HbAz of 2.930.4% (1.7-3.7%), 22 B-tha]assemia trait cases with average Hb
A of 5.430.6% (4.5-6.7%) and 39 Hb E cases with over 10% of Hb A, Finally, 6,448 pregnant women were
screened by Hb Az value of 4.1-8.0%, 21 couples were found to be at risk. Five cases in those couples
were found to be homozygous ﬂthalassemia and the Hb AZ of the parents were between 5.2-7.3%.
Discussion and Summary: The A2 test is a simple method with a low CV for the determination of Hb AZA
The results correspond with the automated HPLC and LPLC methods. It can be conducted in general
laboratories at low cost. An Hb A2 value of between 4.3-8.0% indicated a severe B-tha]assemja trait. It
1s therefore considered to be an alternative method for diagnosing severe B-thalassemia trait, which can
help control and prevent of the homozygous B-tha]assemia in Thailand.
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