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Screening of thalassemia hemoglobin E in Maharat

Nakorn Ratchasima Hospital

Oraphan Aswakul M.D* BINTIU BAINA. W.UL*
ABSTRACT :
Background : Thalassemia Hb E was the most frequent single gene disorder in Thai

Objective

population. If Hemoglobin E carriers get married with B-thalassemia
carriers can produce diseased offspring. Hemoglobin E screening test
was importance to search for Hemoglobin E carrier’s people.

: To evaluate Hemoglobin E screening test (osmotic fragility test (OF),

mean corpuscular volume (MCV) and dilchlorophenolindolphenol

~ (DCIP) in Maharat Nakhorn Ratchasima Hospital.

Patients and method :

Results

Conclusion
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* ynpuwnddugmMs (FUnYNTIN UgR-UINYNTIN) NENUGR-UEITNTIY TsuwenunaumnsiwuAsTsdin

A retrospective data, from 1,166 non-anemic screened thalassemia persons
who attended in Maharat Nakornratchasima Hospital from January
2006 to June 2010. All 1,166 non-anemic persons were screening
thalassemia by osmotic fragility test (OF), mean corpuscular volume
(MCV), dilchlorophenolindolphenol (DCIP) and confirmatory test by
hemoglobin typing.

: Of 1,166 non-anemic screened persons, 746(62.27%) were heterozygous

Hb E(EA), 311 (25.96%) were A2A and 110(9.18%) were homozygous
Hb E(EE). Sensitivity, specificity, positive predictive value, negative
predictive value of DCIP for screening thalassemia HbE carrier were
91.4% 83.6%, 93.94%, 80%, respectively. Using MCV <80 fL for screening
thalassemia HbE carrier were better than OF. The sensitivity, specificity,
positive predictive value, negative predictive value of MCV <80 fL and
OF were 73.1%, 61.74%, 84.01%, 45.50% and 69.47%, 15.76%, 69.39%,
15.81%, respectively. The combination of DCIP and MCV <80 fL were
similar sensitivity were 99.65% and 98.25%, respectively, but improve
false positive rate if compare between DCIP alone, DCIP and OF, DCIP
and MCV <80 fL were 20%, 13.04%, 8.98%, respectively.
Heterozygous Hb E (EA) was the most frequent in this study. DCIP
was the best screening test for thalassemia Hb E. Combination between
DCIP, OF and DCIP, MCV(<80fL) were improve sensitivity rate nearly
100%.

: Thalassemia hemoglobin E, osmotic fragility test(OF), mean corpuscular

volume (MCV) and dilchlorophenolindolphenol (DCIP)
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: wmesas@dly vlindidunnsfidiemeaneiugnssuuuuBuiie (single

gene disorder) Twuuaslulszmalng feausadusdadifiveilnus
anavilimsnidulsrondaddiesdln wioda8dly Slulnadu § dodu
TsnfonafioinsBaguusovaassauar TolAnls N19RTI9ARNIBIEAE

FufivdofinnudAglunsasiangausandunmzodailiy

. AnwBsu@isunsld OF, MCV uay DCIP TUn1sp9IaRanIaswIies 18

Fuflpviindlulnatu 8 Tulsowsunaunay upIs RN

: FUBINSTTUIWUUANHITDUVAY FUWFLFDN 1 UNSIAN W.A. 2549 §iy 30

figuisu w.A.2553 nguisuuinisiinassdfilseweiuiaumisy
upas ey Alifnngladinay AlFsuninsIadansasw e s1aas s

Taeld OF, MCV uwaz DCIP wazlsisunismsiadusunisitadus dadiile

Taen19vi Hemoglobin typing

. ap3RvATaAAlifinlaina g waslinansiadangay OF uay/wis MCV

way/v38 DCIP  Juvindwau 1,166 918 fonviadudusiy Hb
typing WU WM 18aBIiYiin 8 (3951 Heterozygous Hb E(EA) 746 518
(5ouaz 6227) warHomozygous Hb E (EE) 110 918(30vaz 9.18) ) uay
Ha A2A 311 918 (3owaz 2596) nsld DCIP aguife [wnameia
ARNSBUWIMes NaBiluulln 8 fA1 sensitivity, specificity, positive
predictive value, negative predictive value \Jusasay 914, 83.6, 93.94, 80
pwssiu Msld MCV <80 fL lumsmsiafnnseonmesdadillveiin B
And1n1slE OF TmwfiF sensitivity, specificity, positive predictive value,
negative predictive value {uSoavaz 731, 61.74, 8401, 4550 uaviouay
6947, 15.76, 69.39, 1581 mINARU

\Wlams13fAnseoanissie DCIP fu OF v3a DCIP fu MCV <80 fL
1#F sensitivity In&i1Avoiu Andovay 99.65 uay 9825 mus1siu wili
A1 false positive rate Aou lpewudn DCIP, DCIP ffu OF, DCIP
U MCV < 80 fL azléiF false positive rate \iu¥ouaz 20, 13.04, 898

: Mafnwll wuw e daBdivsiln 8 Tewuwawiy Heterozygous Hb E

(EA) 1nnfign  DCIP sansnmnsafansaewmeonaatidvyile 3 16fqn
msld OF w38 MCV(<80fL) snldisiuu DCIP lunismsiadmnsas

wimes1daBidluniia 8 wuiwhlien Awbidugetiufiou 100 wWesioud
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DiVAY

Tsnsdadfiudulsalainnviichenen
NIWUGNTINUUUEFYT (single gene disorder)
mwuuesluusewrlng  JeouwunvesIas
#ulivdounr 37 unzwulsponaadidivdouas 1
Tudszwnsine'? Rduwmeviodulse
s1aadilizazansndienaniugnssuluds
ynvamls ensuanvlspsndadidisiinny
wanFnuRIusTULSINNaUNTeYie dETinlu
Al wiodeBinlivunduraen NN
a1s1suguIvilitmanelunisnivauuay
daviugidvolsnsidadifissdaguuse 3
yilm> *° Fi@ homozygous [-thalassemia,
homozygous [3-thalassemia 8z [3-thalassemia
/Hb E lngn1amsiafmnsaefunwiviesias
#dlvylin P-thalassemia 1, P-thalassemia
uar Hb E

wmrs §adilosdn 5 wuuanlu
Uszwalny Tnuawzmangiusandyowiia®
Aiduwmeanda®idly viln 8 daiiymsiu
diduwmenila wih awihlkiymnsdulsa
sNaidipeilaguusuniln B-thalassemia /Hb E
1 Tspoaafifiovilnguusoniin B-thalassemia
/Hb E ifuvilolulsnsndadfivaiinguusy
Fododutgmluvszmalng Tewoulu
Usewrlng” * wumsnitiinndulsasdadidiy
yiln wins1da8ifledlulnadu § (Beta
thalassemia Hb E) @iy 1,600 s1wsial
NMIRTIIRANIDYND AN S e B E Tl
anud Ay luansfinenses

AR AuATIAANISUUINSHINASIAT
Tsywenunausy wAss 1wl axlisums
naRansaulaely OF uaz DCIP Tunameia
Aansaonmes1dadi iy o dusds
Biivyilaquusosiondainedu an3nonssss
WN918921#N3M533  complete blood count
Bofl MCV agudh fikusndslifisieouty

UszdnsnmnslY osmotic fragility test (OF),
mean corpuscular volume (MCV) uay
dilchlorophénolindolphenol (DCIP) Tums
n9I9FARNTBUsINRBHEYan 8 ulsuweuia
WNTIBUATTIERIN SulirnuaulalunisAne
n15l¥ OF, MCV usz DCIP lunisms3a
ARNsauwzs1datilivedndlulnatu 3
Tulsewenunauvnasurss i Weuseleod
TumsneununsrssdansavlspsIdad iy
TuswAm

o/

TnUseasAYaINISANe
Anwnsle OF, MCV waz DCIP Tums
pyIaRRNIasWmes aad Husindlulnadu 3

Tulsowenuiaumss uass 1w

ABMSANE
naAnwAseRdun19IdeBons s
wWUUANYIEBUMRY AN INI9RTIIARNSBIE NS
fuflvwiln 8 Taeld OF, MCV waz DCIP Tu
nsiifnansIAANsBYs I B feduuiney
wiun@if 1 lessausudoyasnisndeu
unzAyATLindayan1sRTIRARNTBs AT Y
nansuudmsshnasssiflsowe ey
upss RN Alifnmzlainny’ sousiFou 1
UNTIAY WA 2549 Ty 30 fquIpu W.A.2553
an3 IR ATLNHNATIRSuweUS
WY WATTIERN NnsieazlFSunieli
AIU3nyImMIRugnIsu3aslsAiugnssuy
T89R9 196 AT Y AU LLINIIYBINTENT I
asnagy’ *° wazldsunsnismsaiendie
nyrvRansaunIsiiunves1aadifisuarns
pIadendnAsIiRsd wils (CBC, VDRL,
HBsAg, anti-HIV, OF, DCIP) #uufin1s
wInATsiAdousn Tasuumienisnsia

[ @
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m533 OF $2urfu DCIP Tuas3sopsas

-

OF, DCIP wavinathvlnatovi

|

|

OF, DCIP waausaavatig
[

muaIEvin OF(MCV). DCIP

" |OF(MCV),DCIP waauvisaauatig

Iﬂa\ﬂﬁ'ﬂﬂlﬁﬂﬂ Thalassemia

ua OF ¥30 DCIP agnslpagvathovilsvivaniiuaznsse

|

Hb typing V'Iv'\j@j

*n5ifl DCIP waduvanethoiismvaniiuaznssenerafiarsanlinga Hb typing

Tpwap3sunsifiing OF uay DCIP
Wuuanagrolaetonils azuuzdlfadiin
ms1audam OF uaz DCIP fwa 1Juuin
ptalmeg il azuunilfneia Hb typing
Heanssunsaiuasad (enviunsdii DCIP
narduuinethafisieaiiuaznssen 919
#a190nins793 Hb typing)

adanl#lunisAne Jayauguld
Wasi#us uway mean standard deviation
fumsiesist Augniaslun1nsIacn
nspywmesaatfiulanld OF, MCV uay
DCIP lunsmsiafansaon s et diveiln
5 Taualidnly Ou sensitivity, specificity,
positive predictive value(PPV), negative
predictive value(NPV), false positive
rate (FPR), false negative rate(FNR)

Viudanldvasnmaneeisl EDTA (Ju
safudenudos Tneynapaslisumansis
mMeviesUfURnS Aif st

1. m9Afay Osmotic fragility test;
OF test [pul8 KKU-OF reagent kit™ fidm

FIN AULWRTAMSUWNE UV INEABYBULAL

Tauidsndanduiu 20 lulpsans aolulu
wapafifiiiy1 KKU-OF (0.34% saline
solution) 2 fiadans nauudRoTislITgampd
wouUszuInd 15-30 Wi wdIguma 00
gsazasla suwaidusy tasazaiugu
guwaduuin

2. n1anmAdayu Dilchlorophenol
indolphenol; DCIP Toel# KKU-DCIP-Clear
reagent kit™ NARAIN AMZATANSUNNE
wIMedpuauwiy Wiue1 KKU-DCIP-
Clear-Reagent Tuvapnfiaeuly 2 Iaafns
Wuden 20 [ulpsdns Ymewnananauli
iy shlugulusrsimurugomgsi 37
YA WU 15 Wi mnﬁunmmﬁuﬁqmmﬁ
VDol LAY clearing solution auly 20
Tulrsans wanlidnmuuazdonioliunu 23
wf wisuws Sansazasls suwaindu
au fansazaedu guwainduun

3. N19m333 Complete blood count;
cBC lavlfinsoviirsisiieadiiniion

waa v

dnlwilfgiie COULTER qu STK-S
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4. M3R573 Hemoglobin typing Tny
75 high performance liquid chromatography;
HPLC {Jwismensiadususiinuaonmzuay
s18adfivlneldin3oy VARIANT II

Hemoglobin testing system

NAMISANY

Tughoifiou UnsIAY WA, 2549 &
fiquipu WA, 2553 aR3RoAsIriLazanTflsy
MSATINFBARANTDINMESAFTLTTETMHIN
ASATlseWEIUIRIVNTY UATTIEEiN TRewa
nyARnsauduuInioiun 1316 518 15U
MIR9290uusY Hb typing Vovum 1316

9 =~

s Tnudmseffiniglaina’ Shovun
1,198 5
Heterozygous Hb E (EA) 746 918 (3ovay
62.27) Uni (A2A) 311 97v (5ouar 25.96)
w8z Homozygous Hb E (EE) 110 5% ($ovas

Wua Hb typing wnfigndia

9.18) MUEIFU HmS197 1

=

WaAndonawizseilufinelain
a9’ 7ifine Hb typing WAYMTITWUWINY
sdasudiuelia 3 (5319 EA uar EE) uay
waUnf (A2A) Taenguuszyinsiivinnisiine
Viowum 1,166 578 01giady 29.46 + 733 1

a

9yATIINAANBYWAY 1022 + 311 fUai

- = ¥ o oo o s
R 1 uanveilnveusiaaddefinsiawulu Hb typing

tlinuay Hb typing

518 (3ouay)

Normal (A2A) 311(25.96)
Heterozygous Hb E (EA) 746(62.27)
Homozygous Hb E (EE) 110(9.18)
Heterozygous beta thalassemia(Beta trait) 12(1)
Heterbzygous Hb Constant Spring (Hb Constant Spring trait) 9(0.75)
A2A BartH 4(0.33)
EABart’ disease 3(0.25)
CSBart'diasese 2(0.16)
Beta thal Hb E(FE) 1(0.08)
Total 1,198(100)

WNaN19M939 complete blood count
wunguw My sBuipyiia 8 fiF MCV < 80 fL
\{Ju 626 570 ($puay 8403) MCH < 27 pg
WHu 592 578 (Spwar 81.43) uazngu

Homozygous Hb E (EE) wuiifn Hemoglobin,
MCV, MCH uaz MCHC uswni1 ngu
Heterozygous Hb E (EA) usy A2A ot
WudAty  Femsed 2
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00 2 uaRYTEYANIIMIIV complete blood count TunsnsafpnToIwmes18s

FHyuiin B

A2A Heterozygous Hb E Homozygous Hb E

(n=311) €A 0745)  @B@e11)) P
Hemoglobin(g/dL), meantSD  13.29%3.85° 13.31+11.07° 12.01+1.35 <0.001
Hematocrit(%).meanSD 39.16+4.79 3791%4.65 35.18%+3.95 0.056
MCV(fL), meantSD 80.88%9.52 77.44%529 63.35+4.58 <0.001
MCH(pg). meantSD 27.16%3.59 26441265 21.59%1.36 <0.001
MCHC(g/dL), meantSD 34.36%17.08 34.59+11.34° 34.13+1.73° <0.001
RDW(%), meantSD 13.74+0.96 14.08+1.02 15.56%1.35 <0.001

a WiyuisuA2A iy EA p=0.099
b wWisuiisu EA U EE p=0772

A1997 3 WaRI1TINI9RTIa Y
DCIP 38 MCV wuinmsié DCIP
DHIILAYT RINISORTIVAANTDININLEINS

ac o

8LNY7

#uflvyfin B {1 sensitivity, specificity,
positive predictive value, negative predictive
value Jufoway 914, 836, 9394, 80 M
sy msld MCV <80 fL Tunsmaradansay
wimesasBilivedia 8 Andinsly OF lawd
PN sensitivity, specificity, positive predictive
value, negative predictive value \Jufpuay
731, 6174, 8401, 4550 unziovay 6947,
1576, 69.39, 1581 MU IHU

N9msI9ARNSBIReYIslauld DCIP
37U OF w38 DCIP iy MCV <80 fL
1#F sensitivity InfiAvoriu Ao¥ouay 99.65
W8y 9825 MINEIAU WHAT specificity way
false positive rate ¥y DCIP $3ufy
MCV <80 fL #n31 DCIP Fuiu OF Ju
Jouny 49.03, 643 uny 898, 13.04 MU IHU
msld DCIP
73Uy OF

pEaiYd Wisuiunsly DCIP
%38 MCV <80 %A1 false
positive rate A (udoway 20, 13.04 uae

8.98 MIUAIAU

M99 3 LIRYHANSLY OF, MCV, DCIP Tunisasiafmansoswwesaaddivyin 3

DCIP OF MCV(<80fL) DCIP+OF DCIP+MCV(<80fL)
Sensitivity 914 69.47 73.10 99.65 98.25
Specitivity 83.6 1576 61.74 643 49.03
Positive predictive value 93.94 69.39 84.01 74.54 84.17
Negative predictive value 80 15.81 45.50 86.96 91.02
False positive rate 164 84.24 38.26 93.57 5097
False negative rate 20 84.19 545 13.04 8.98
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unInsol
Tspsdadidividulsaiugnssulsn
\@arauiiinanANuARUNRvasdufiady
elnaduiwviosluieBuny fusanidusls
Tawawiz s daddissin 5" Tuusewalny
wu o1daBidleelin 8 winfgnluniAnsy
pandinewila® BumaAnwrsuinusdadidiy
iln 8 wnfigafio Heterozygous Hb E (EA)
Jouar 6227 & Homozygous Hb E (EE)
Souay 9.18 uny wWwiesNadlvuin Wi
(Heterozygous beta) $ovay 1 Boumnsigan
Twemlulszwmalnefinuen® wuwmesda
#dlpyin 8 TunmAwile MAna1g MARe iy
panHymtaRauuL NARyTUaaNdyIil
nould unznmaliidusouay 8, Souay 13-17,
Jowar 30-50 Jovar 20-54
§1u wmesaadillvia wih lumAwils

e 9-11

mAnay uaznianzTussnfivowiladu
Souny 9-10, $o8AY 3 WUy 2-6 UG
nsfnwaduiild@nyuszensiiunsuusnis
dnpssriAlseweuamsy wusnnfigadu
WIrsNNBIslng Sovuny 7145 dauwme
saadfiveiin Wi wulipsieuar 1 By
dnlvgidufinsuuineedvegmanz uoen
dvowiiomouliavudioyaiuglunis
ASIAAANIDIRATHIATI uaNsRT Iy
manlunssineluls
f9wuiivusedndnwnsld DCIP
Tun1smsradansays1dadfissiin 8 wawy
sy MAul Sovay 944-100 A
Wy Souaz 69.8-982 Positive predictive
value 58u8y 75.0-86.9 Negative predictive
value ¥pwpar 98.1-100""" Fyaduiu
9l wa ANl war AMEIWE
Spuny 914 uar 836 9 mUaIAU  Positive

predictive value W8¥ Negative predictive
value 5888 9394 uaz 80.0 MU
fi91w9® formnuly Anudmne
Positive predictive value U8y Negative
predictive value Tnamslé OF Tumsmsaa
ARnsauwmzsaadifisyiin 8 (Julovay
69.12, 80.00, 86.67 W 57.88 MINAIFU NS
Anwipsoiinuin FArubadem’® Sovas
69.47 wHIAIANNAUWIZTDY SRy 1576
d87UA7 positive predictive value uay
negative predictive value $9¥8y 69.39 Uny
1581 musu  widle 19 OF sufu DCIP
A1AUL3, positive predictive value uay
negative predictive value atﬂumwaé’ulﬁ
Souay 99.65, 7454 uny 86.96 MUNIAU
ANEAUSIBIIUAR NN gniuA1IAIY
IWEEiFYY SoYar 6.43
Yaquulsifimeh Mcv Tumsmsia
ARNTDY WIvesdadilivsiin § windu
Wavanluwmesdadilusindinasiia
MCV sn 80 fL 510w wulungumwme
saadleyin 8 Sovay 8182 lTumsAnw
psoiiwur MCV slungunwvesndadidiy
¥ilm B 626 978 (Fovay 84.03) MCH vaunin
27 pg TunguwmysdaBdieiia 8 Tu 592 518
$punz 8143 uananiiu wu MCV uazr MCH
T,unaiu Homozygous Hb E (EE) AN
Heterozygous Hb E (EA) atsiitiydrAty
MCV
(<80 fL) Tun1sms19fmnNIBY Wiesad ey

NaN19RSIIFANSBu iRyl

¥iim 8 finnsld OF TnediFanul, A
duwiz, PPV, NPV Wudowar 73.10, 61.74,
8401, 4550 uar So¥ar 6947, 15.76, 69.39,
15.81 mUAHU
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IINNSANWTRIL 17" wuiimsly
DCIP $ufiu MCV #ind1 DCIP 9wy OF
TumsmsaAansasw vz daddoniln 8 uay
fininslE DCIP aghudiv winsAnwadoil
wun Aewls Tunsld DCIP suifu MCV
uny DCIP 9y OF Jauay 9825, 99.65
AINERU WANFiULENTDY WHAILAIINE
Tunsld DCIP sy MCV tipenin  DCIP
iy OF %owuay 49.03, 643 MUIIHU
Fownliumsld DCIP sy MCV #inh
DCIP iy OF  wazidiawSsudisunsly
DCIP a8 9LFeniun1sRTIaARNTBIN NSNS
#ufiy 8 T Frwl, AWEIIWE, positive
predictive value, negative predictive value
#nisld DCIP sy OF way DCIP 7w
iU MCV upiF false negative rate 1NN
Aodouay 20, 13.04 uaz 898 MUNIAU

n1sAnIASuiinuN1IRTIaRANTaY
Taeld MCV(<80 fL) sesidnafiuulliy
#nin1sly OF uwazwwiltiunisld DCIP
sy MCV #nd1 DCIP $wfiu OF Tuns
RIINARNIDINIVIEEINATENY B wariiFIAIY
hinfiAvedu Wasanamdnonssriynaeas
{#%uUn19m573 complete blood count (53t
\p3eudnlul®) Bofifn MCV agudh msi
11 MCV inlfunu OF eadudnmuidan
wilslunsmaansasw e dadidly § uae
usnUsevdnmlERnelate 50 vmsese

iavannisfnwiasuiliBunisfine
wwudaundovilifidadrialunisfivdoys
U098 1Y NM9RTI98UTUIY polymerase
chain reaction(PCR) &W4UAUNIWIEEINS
Buflovlln davuay wi DJusy vl
s soiudiayanIsnsIaRANTDIN ML

= @

Fdlvviin Savuazwusn 18 sudulusuinndy

AystimsAnswuuluiowhieWlatoyaasu
fuuazauysohnniuiedulselomiluns
TOUHUNTATIIFANTDILRD AU UL SN A
gy ulsowenuaunassluluswan

85U

Wes1dadiiveiin 8 Inuawie
Heterozygous Hb E (EA) wumﬂf’igm’[ums
Anwirduil deld DCIP WpyIBFtIanTn
pyIvARNsBow s RBlivelia 8 [AF7an
o OF %38 MCV(<80 fL) snldisauiu
DCIP Tun1sm539fnnTae wivesdaddivuin

7 wuiwsassyhliaAanulhdstuiaude
Sovsioun
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