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Thalassemia FIb E was the most frequent single gene disorder in Thai

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 Nakhom Ratchasima Hospital.

A retrospective data, from 1,166 non-anemic screened thalassemia persons

who attended in Maharat Nakomratchasima Hospital from |anuary
2006 to ]une 2010. All 1,166 non-anemic persons were screening

thalassemia by osmotic fragility test (OF), mean colpuscular 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), 377 (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 FIbE carrier were better than OF. The sensitivity, specificity,

positive predictive value, negative predictive value of MCV <80 fL and

OF were 73.1%,67.74%,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"h and 98.25%, respectively, but improve

false positive rate if compare between DCIP alone, DCIP and OF, DCIP

and MCV <80 fL were 20"/", 1,3.04%, 8.98%, respectively.

Heterozygous FIb E (EA) was the most frequent in this study. DCIP

was the best screening test for thalassemia FIb E. Combination between

DCIP, OF and DCIP, MCV(<8OfL) were improve sensitivity rate nearly

100%.

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

volume (MCV) and dilchlorophenolindolphenol (DCIP)
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unt5'tu6lJ't vlLlJlJnl'tuLouFlETu vtLFn!nllFll'tEnnnt0ull'114u6'tofld[]JU

lrr u16 or, MCV uo v DCIP rro v16'i1r nii rl:'r a Euriunrrifi Edu 6'r d'48 rfi u

lnunr:rir Hemoglobin typing

-X, t-j1 ,o t -
m mi m-u n::dfi Lrjfi nr': v [ofi mqru ttovfi 0J o m:-]E 6'nnlou OF rrov/uio UCV

rrov/raio DCIP rflulrnq'ruru L,1,66 11il rfi'on:rq0u#ufrru Hb
v

gping vlt.t yirravoroflfirfiuzfinr 6 1:':lri'u Heterozygous Hb E(EA) 746 Ta

(iouov 62.27) uaaHomozygous Hb E (EE) ttO :ru(5ouou 9.18) ) rnu

zuN A2A 311 i'ru liouau zs.eq nr:lti ncp odrurdar lunr:m:rE

n-nn:ouyiruvord'n8rfiuufin 6 firir sensitivity, specificity, positive

predictive value, negative predictive value rfluiouov 91.4,83.6, gg.g4,80

rttil 6ir hY! nr:lti tr,tCv <80 fL tunr:m:tE n-nntouyl'tliuol d'o8 rfi utfi n d

6nirnr:1fr OF lnufirir sensitivity, specificity, positive predictive value,

negative predictive value tfluio uav 73.\, 61,.74, 84.01,, 45.50 uoviouov

69.47, 1,5.76, 69.39, 15.81, mruaird'u

rfian:rq6'nn:oumoui6firu DCIP riu OF r,rio DCIp rfu MCV <80 fL

1firir sensitivity lnfr'rfiuuriu 6oiouav 99.65 uov 98.25 rrrual'rd'u uritrfr

rir false positive rate dttu lnuv{uir DCIP, DCIP niu Of, OCp

ril tvtCV < 80 fL qvlfiFir false positive rate rfluiouov 20, 13.04, 8.98

-! - dtnl:flnU]U ytlJ?{114u010flt[]JUUilFt 0 LnUrAUrv Heterozygous FIb E

(EA) urnii qn DCIr fl'tlJr:CIrrt'tE6'nrn:ounryuo'10fl8 ffi uufi nr d Ififiii q or

nr:lfi Op r,16o MCV(<8ofL) urlfiiruri'u DCIp tunr:nri?qn"nn:or:
yrruvordaf, rfi uufi n d nlirrirtririr n':rlh rfru muduufl or 100 uJoinud
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vt'lt3v{-uon::}J ttlJUEutFU't (single gme disorder)
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Irfi aiouov 3z rrovyluT:noroo8rfiutouou 1

lutj:vtrn:Iyu'' fifi rflunrr,rvraia rfluI:nU

or f,n8 lfi u q v 6'rlJtt n rir uyl a nfiuo nrrilh rl'u
I

! rr:ilfl ruld ornirrfi nu1rnord'06 rfi ufi n'tru
' - & , ;, a d^q

unnmrunuFlu uFlSuttluulnEunlyytu rfluu? Fl tu
I

daaaa?ntln utotfluu?rltuulu14ounfloa nSvyn1u
adyq

fi1011cu flu E$lJ [u'114]J1U [Un1l nlU n]J I N e9t
uv,Jl---
u0unun rfl uu tln010ilu UJU?JualuLmu 3Uq

ufin3'n s fio homozygous B-thalassemia,

homozygous B-thalassemia uos P-thalassemia

/Hb B In unr: m:rq d'nrn:ou fiur,tril'n4v01 d'fl

8rfiutlfin B-thalassemia 1, B-thalassemia

ttov Hb E
q

1'{'114s010fiuItJUUUFt 0 y{u}l1n Lu

rJ:v ryr nlvru lnu rqnrrnr n myfuo on rf uu rmo6
e;d I a
,,tyttuuy'l'114u0't0fltttiu ?JuFt o tuoilutrlSnu9r

frdrfluvrrr,lvtfior rufrr qvrirtvifium:rfluI:n
U!

ord'ofi rfi uufi rnuriuufi n B-thalassemi a /Itb E
1vl
Lfi [:norii'n6 ffi uufi rr:uu:uufi n p-thalassemia

/Lrb E drflur,rdutulrnor f,68 Lfi urfi rrruu:u
q

ivau6?,fa6,
zf uu Lljuuruu'r Luu:v ryr F1 tyru tJt'ruuru Lu

rJ:srynlyu" r,ruyr:nii rfi nur rfluI:norii'ofi rfi a

tfinr rufrroro''ofirfiudiuTno0u d 1treta

thalassemia Hb E) rooiu 1,600 r-turiotJ
vl

ntl Flt't1 n a n50 u [v{ 0 nuu]yr114u01 N fl z t}J uau}J
o u q -;& .

n'rllr f, 1 n ru tufl rlsvr rlu nttn
- & .) , 6;

fl Fll rlu n5:RvrlJ't5u!ln1l,i1n n:lnvr
f a 1vv
t1u}IU]U-rdUU111eJ Unlll?Jfl}J't Eu LntUnll

m:1qrinnlouTnutd Of $0v DCIP lunr:m:rq
I v ')n nn:auil'114ud]6 f,g ttJU [v{onuul n tfluu010 d

6 rfi urfi n:uur:u6'un nirrf,rufru a mifrun::d
t

Unrluaulfin"llrll'la complete blood count
Jd-----tv-irv1t-
u0rJ MCV ognd'l vtrJ'luuluutlJulluuluou

av
Uludyl6nTlftltLB osmotic fragility test (OF),

mean corpuscular volume (MCV) uNy

dilchlorophenolindolphenol (DCIPI tunr:
-aQfrll?Ennnt0u6't0ilgriluuun a tulluy{u]ulN

d 6)6) 
-lJ141r1UU nt:'tU fl lJl aUlJ n't1u fl u [E Lunlt n nul

nlrI?i OF, MCV uov DCIp lunr:m:rq
vudl-<??
n Ftnt0ult'r14v01 0 du rlJUUuFl d [il Ln d!-u 0

luT:uyrurur orlr4'nruunrrluAilr rfi orJ:yTutni
"l - t ---[un15']'ru uzuun1: Fl:'la n anrou t5n01ildz rIu
I
tuoulnrl

inoilrvouiuaunrrfinur
9

finurnr:lti oF, MCV unv DCrp lunr:
rr:'tE fr'nntoun-t14yor f,fl A rfi uufi ndllln orlu 6
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Lu L:uuurur olJl4rlru uniitu AIJ'I
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?6n'ltfinu'r
nr: f, nur niudrfl unrrid'rr rSuy{itruul

ruu fi nurdouu f,u fi nur nt: Fnla FYn nioudr #fl

6rfiarfinr 6 Tnulf, oF, MCV unv DCIp tu
-)an:ilyr ft o m1'tE n nn:ou 0-t N ilu rlJU [uuu']n rl1]J
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LdurlE1u61fl flt []JU rl1U ttu']vrlUU0Untvyn1u
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rtl'ta n-nnloun1t tfluv'n1leor dilf, [fi u uN vn]i
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ni'rE oF irlriu ICIP tumnifiun::d

*n:rifr oCIl arorfluu':notjru16urrfuorfiuovn::urorqfiEr:rurlrjm:re FIb rypi"g

TnrunmirYun::diifizuo oF uov DCIP
d t I r -i o'lY o

riluu-l n o utu LFr 0 u'lf 14uu E & ltuvu'l t14 fl 'llllll

rlr?qrfian oF urov DCIP firzuo tflulrn

odrulnodruuiiu Ev uuvtjrl#m:rq Hb typing

#umniriunrrrduovmrfi lunriun:rflii ncrr
at-&

r,t 0 rljuu1 n 0 u't u t Fr u?vr u 6'llJ lto vnll u'l o1 a

fiEr:rurlrim:?E Hb gpirg)
^^iell4l v ! 2e

ilamm L?J Lun1rfl nul uoudllus-lut?J

rrjoir6ud LLov mean standard deviation

drunr:irn:rv# nrrunnfroutunr:mr'tE6'n

nlo$11't14vord,marfiulnrultf, or, MCV uov

DCIP tunr: rtr?q fr'nnro$v{'r14uo'l d'fl I tfi atfi n
d I ^^.}av 4d LnuoofrfrLd tf,u sensitivity, specificity,

positive predictive value(PPV), negative

predictive value(NPV), false positive

rate (FPR), false negative rate(FNR)
d - 9, )a 

---. 
4

rnurdon Lill4ooFlvrnoouvtlJ EDIA luu
c u I 1vu

6lrnuLNOn rr?J\r rl1 Lorulnl.luqe Ln:unllnl?E
v ,ava )t - A

vnul4ouu0unnrl vrlr Fruu

1. nl:vtrrflou Osmotic fragility test;

OF test lnuld KKU-OF reagent kite fr2fim

Ern nruvrmnfinnr:uvrrri uuriuurduzouLrriu

lnrurfiurfion,iru-ru zo h1n:fimr o$Itjtu

u0oafrfifru'r KKU-OF (0.34'/" saline

solution) 2 fi ofi fi m: arnu ufirn&ufruIiiiqrura4fi

riourj:vrrru 15-30 urfi udreiruru o fir
fl'rlovil1ulfl eiruzuoirrfluou fr'rmr:ovoratju

eirur.roir rfluurn

2. nrlvrFrflou Dilchlorophenol

indolphenol; DCIP lnutfr rcru-DClP-Clear

reagent kit* fr o.rfi mqln nilvtilnfinnr:uuvrrj
x _-____ _ ___

xJ14'r?vruldu?rauttnu rrlxJurur KKU-l]ClP-

Clear-Reagent luraoorrfr rmiulli 2 fi ofifi m:

rfiurfionr zo IlIn:fi m: iJnalruoonzunutri

ru'rflu U'rtUauLuri'ruil1n'runlJorxilnil 37

ouFlr ulu fS urfi olnriurr*lfrofiu*rnl
frouri'ufi rfiu clearing solution *otil ,O

ln1n:fi m: zu nuhirflrniuuo r rfuii'uItu tu 2-3
.t,,4

ulvl Lro'lo'tutJ 0 01 6'tl Nvo'tu L6 o'lu?,t d-r tuu

NU fi1d'novorudu druzuoirrfluurn

3. nttrlt'tE Complete blood count;

^-^ f qv i a . . c aubc tFru tu tnlou?tntlvfi ruoo[tJFlto0Fl

o'mTurlfiEirio COULTER iu STK-S

OF, DCIP aroouvY,:oot:odruOF, DCIP ruournotirr:trrotiruradr:

lrioudu ri rduu Thalassemia
mruorfivri oF(MCV). DCIP

aro OF uia oCIP odruloatiruadr,:udr:y'r:drfi uovnl:ut*

FIb typing ilYug
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4. nltrtl?a Hemoglobin typing Inru

i6 high performance liquid chromatography;

HPLC rfl ui6nr:m:rE0utIuufi nu oull't14vu ou
I av

nrd'f,fi rfiuInrukirniou VARIANT II
Hemoglobin testing system

ruon]?anul
ludrurfiou !rn:rnlr 1r.Fr.2549 fiu

fi quruu il.n. 2553 CImifrun::duovdfdlfii!

n 1 : rl i? E [ fi o n 6'n n I o u l,i't 14 v o't o''fl fi rfi ufr ur l.h n

n::dfrT:unu1u'r0r14rltt unl:1uf,ilr Inur.to

rlt-ra6'nnrou rfluurnvYurau a 1,3'1.6 :lu ldiu
nrrrrr?Egutiudru nb Vping viurarnr t,gtO

rru Tnrufr'n:rufriinr?ytofi nqru' firiur,rlor

1,198 r'tu 1,{1J,{d Hb typing il'rniiflnfio

Heterozygous Hb E (EA) 746 rru (iouou

62.27) ilnfr (A2A) 311 :'ru (iouov zS.eo)

Ltov Homozygous Hb E (EE) L10 rlu (iauov

9.18) mruaird'u d'umr:rufr t
;vdJ?,dt^

tlJ0 n n IN0n Lay{'tyl'tuytttl}Jn]-]u Lourl

arue frfir,rd Hb typing Idvrti']E1,{1,J}1'114y

ordnfirfiutfirr d (:ruri'u EA uov EE) uov

iloiln fi (A2A) tnunnjlrJ:vtnnrfi?irnlif,nur

rf,urarn 1,,1,66 11u olurqdu 29.46 ! 7.gg i)
.a v Iolqnrrrififi'nntourqfiu 10.22 t 3.11 f,rJnrrri

n'rilr:d 1 uanruufiorzouorf,fl6Lfi ufr mrrtyrulu Hb typing

tfiauou Hb typing :ru (5ouay)

Normal (A2A)

Heterozygous Hb E (EA)

Homozygous Hb E (EE)

Heterozygous beta thalassemia(Beta trait)

Heterozygous Hb Constant Spring (Hb Constant Spring trait)

A2A Bart'H

EABart' disease

CSBart'diasese

Beta thal Hb E(FE)

Total

311(2s.e6)

746(52.27)

110(e.18)

12(1)

e(0.7s)

4(0.33)

3(0.25)

2(0.16)

1(0.08)

1,198(100)

,{onllFll'lE complete blood count

y{un6i}rv{'rl4vorn'o6rfiudn d firir IUCV < 80 fL

tlu"626r1u (5ouoe 84.03) MCH < 27 pg

rflu 592 i1u (touos 81.43) rNvn6ju

Homozygous Hb E (EE) xufirir Hemoglobin,

MCV, MCH nou MCHC rjounir neju

Heterozygous FIb E (EA) uov A2A odrr:fi
uA

fiudrrTrg rlurlrrrufi 2
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nrtlud z uorrurioqon-nmr?q complete blood count lunr:m::Efr'nrnlsuv{114votd'6

TTUUUUFI O

A2A

(n=311)

Heterozygous Hb E Homozygous Hb E

(EA) (n=745) (EE)(n=110; P-value

Hemoglobin(g/dl), meanJSD

Hematocrit(%),meantSD

MCV(fL), meantSD

MCH(pg), meantSD

MCHC(g/dL), meantSD

RDW(%), meantSD

t3.29!3.85^

39.1.6t4.79

80.8819.52

27.16_3.59

34.36177.08

13.74fr.95

13.3it11.0r

37.9714.65

77.44!5.29

26.44!2.65

34.59111.34b

14.0811.02

12.011r.35

35.1813.95

63.3514.58

21.59t1.36

34.13!1.rcb

15.5611.35

<0.001

0.056

<0.001

<0.001

<0.001

<0.001

a uJiuutfiuuA2A rYu EA p=0.099

b nJiuurfiuu EA n"u EE p=0.772

l^;^
trl111Uvr 3 ttJov,rE'mil]nt:rl:'tatv{uu

i6rfiu': DCIP raio MCV nudrnmhi DCIP

o dru rfiur fl1lJ1in rtr'rE fr'nn:auuruvo'r f,d

E tiltJUfrn d nnr sensitivity, specificity,

positive predictive value, negative predictive

value tfluiauov 91.4, 89.5, gg.g4, 80 m"l!

aird'r nr:lti MCV <80 fL lunrrn:rq6'nnrou
, av ^- I

v{'114v6'tNduttJUUuFr o nn'tlnttLU ()t, tFru}J

rir sensitivity, specificity, positive predictive

value, negative predictive value tflutouov

73.1,, 61.74, 84.01, 45.50 *aviouav 69.47,

1.5.76, 69.39, 1,5.81, rrril6i1fr'u

nilrrr'rE6'nnioufi oui6Tnulrj PCIP

irlrYu OF uio DCIP i':urYl MCV <80 fL

lfirir sensitivity lndr6uuniu 6oiotiov 99.65

ttov 98.25 nltil6i1d'! uririr specificity uov

false positive rate uou DCIP irlri'l
MCV <80 ft fin'ir DCIP irurYu OF rflu

iouov 49.03, 6.43 uos 8.98, 13.04 mruaird'u

nr:lfl oCP otirur6ut rfiuuflunr:ld oCIp

irlrYu OF raio MCV <80 firir false
-&dpositive rate 6f,u rfluiouov 20, 13.04 uos

8.98 mruaird'u

nr:,t\tfi 3 uflnuzuonr:lfi Of, MCV, DCIP tunr:m:':q6'nnlou1^t't14yo'tii'nfirfiuufinr d

DCIP OF MCV(<80fL) DCIP+OF DCIP+MCV(<80ft)

Sensitivity

Specitivity

Positive predictive value

Negative predictive value

False positive rate

Fals6 negative rate

91..4

83.5

93.94

80

t6.4

20

59.47

t5.75

69.39

15.81

u.24

84.19

73.t0

51..74

84.01

45.50

38.26

54.5

99.65

5.43

74.54

86.96

93.57

13.04

98.25

49.03

u.17

91..02

50.97

8.98
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I v aa 4 t u I
t:n0T o Nt rlJU tuu Ltniluonltil [tn

A;AA
t0 0 FtE-luyl tn FtEt n n-t'tlJ zu n! n rlu a u uuyt il1l$

f ^ -,i . 6? a aydlu tn duuvrlluuou tu ra ru u rl viuoo n rauu LDl

lrrurqurr ordo8rfi urfia d10 
11 lurJ:vrvrnlvru

v,ru ord'n8rfiutfin d urnfrnottunrnmviu
- a ^4 &-y

o0 n lauu r14u0" gunll nnul ntuu]tu0't o ilu r[JU
)a

Uiln 0 lJlnfiilnna Heterozygous Hb E (EA)

iouov 62.27 dtu Homozygous Hb E (EE)

iounv 9.18 unv illl4votf,flErfiutfin r!fri
(Heterozygous beta) iouov 1 duumnriruErn

:'ruuru1uiliu rfl ah ufr Bi'tuilt6 y{!}rr14vor f,fl
^ -62ZI]JUUUFT 0 Luntnruuo JllnnNtu RlnrlyJu

oon rAuu rufi artouuu nrn rtuiuoon LAuu lilfl o
av qv a t

nloutfr rosnrn'lfrrfluiouov 8, foaov 13-17,

iouov 30-50 iauov, 20-54 uov 9-11 ntrlJ
6)-

d-rFlu ?'r't14vo'tdfizrlJUUuFl ruFll Lunln[yuo

rrnnilru r[Nvnrnne:uoonrauu[14fi0rflu

touov 9-10, iounv 3 uov 2-o mrlaird'r

n r: fl nur niuiil fi fi nurr.J: eu1 nrfi il ri!li n r:
, d;l ; d

,.11 n ntSnr L:ul\ u]u1 01J14-n'tu }',{lJlJ1 nyt il Fl tuu

y,r'rl, u or d'66 rfi utfi nr d io n o v 7 1..45 dtuyrtuv
)

0lNfittlJUUUn [UFll ilUt1''rUU:0Uflv 1 UU

, 6l ta
dru tud rfl u{urfuuinr:or rYuoqjnr n m vriuo on

av ' d e : 6)

lquu [14u0 rl0u LrlulEu ruuu0u0]1u51u tunlr
v,.

Fll'tE n nnt0ufl rltFlu nt:n [[0vn1:nl?a']uEau

vrr:ntun::drio}Ifi

firruurufiuiliuAv6nrilnrrld DCIP

lunr:n:re6'nniouorf,fl6rfiutfirr d uoru

iluuluv{1j rirnrrul'r iouov 94.4-100 n'11}J

qirtilrv iouov 69.8-98.2 Positive predictive

value touov 75.0-86.9 Negative predictive

value iouov 98.1-10012'1"' dunfirurYu

rtUulud zuo rirn.:r11.t Ioy n.]rilsi-tril-lv

iauov 91.4 uov 83.6 9 rt1u6i1fr'u Positive

predictive value LLdv Negative predictive

value Soaov 93.94 uos 80.0 mruaird'l

firtuuru" fiurirnrrll': n?tusi'tryt-tu

Positive predictive value Lt0u Negative

predictive value Tnanr:lfi OF lunr:m:rq
4vnnn:ouy{114vd't0fltt}luuuFl 0 r1lu5auilv

69.12, 80.00, 86.67 uov 57.88 nruaird'u nr:
4 &-Y 1 y
nnuln:uuy{u1l nlnlT}JL'tndlurlu'' SauNy

69.47 unflltnlrusirrilrvriou toao v 15.76

d':urir positive predictive value [rdv

negative predictive value touoy 69.39 ttov

15.81 mruairn''u urirfia tfl of irlrYu DCIp

rirnrruh, positive predictive value ttou

negative predictive value oqlludrxoiulfr

Souov 99.65, 74.54 uov 86.96 m1}J6i1fr'!
e u i'

n dru ffu:raulufr ,.iruili " un riuFir n:rtt
v

{-trlIlvilnlLfiUU 50UOu 6.43

rlEqfulfifi nrrxir MCV tunr:m::e
-"annnt0u l,,llue0ldfltttJUUuFl 0 !1nflu
;q

ruouaT n tuln14u01 0 ilt uJ uuuFt oilnE vI n]

MCV rirnir 80 fL fi:ruurulsr,rulunailJtvtl4v

ord'mfirfiutfinr d iouov at.Az tunr:finur

niudnurir MCV rirlun6iurrrl4uolai'08rfi u

rfin d 62611?) (iauov aa.og) raCH riaunjr

zz pg 1un{uy{-r14ufld'fl8rfiuzfin 6 rflu sgz :ru

iouov 81.43 uonarnriu yiu MCV uov MCH

tunajl Homozygous Hb E (EE) m'rn'jr

Heterozygous Hb E (EA) otirufiriudrri'ry

ildn11Fll?E6',nrn:ouInulf, MCV

(<80 fL) tunr:m:rq6'nnrou l,{rl4uorom8rfiu

ttfinr 6 finirnr:lti oF Tnrufirirn'rilI'r, nlr!
sirrilrs, PPV, NPV rfluSounv 73.1.0, 61,.74,

84.01, 45.50 rrov ioaov 69.47, 15.76, 69.39,

15.81 mrloir6'u
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D:il::il Ofl1nA

cBarsmsrund
Iscurnrnr6arnu 4sltrx5 tfSSJti

a

Elnnlrfinurfiniru ur's nuirnr:lfr
DCIP irrrriu MCV fiNir DCIP irIrYI OF
aru
Lunllmtlq n nn:ou1,{'t14uo1 0 flt $JUUUFI O tLNu

fi nirnr:lfr DCIP odru rdu': urinr:f,nurniud

urir rirn:ruI': lunr:Ifi DCIP i':ufli MCV

unv DCIP irurfu OF iouov 98.25, 99.65
d9

DlrxrN'rFru Itrlntrl]unuronuou tLDln?'1111'lLv{'lv

tunr:lfr DCIP irurir MCV riounir DCIP

irurYu OF iouoe 49.03, 6.43 nuair6'u

duuurTrirnr:ld ocrp iruri'u MCV finir

DCIP i'rrrYu oF uovrfiauJiuurfiulnrtlti

DCIP otiru rfi u':tunr:m:rE n'nn:ounruvor d'm

'?8rfiu d firir rirnrruh, n'lusirry{'1v, positive

predictive value, negative predictive value

finirnr:ld DCIP irlriu oF uov DCIP iru
rYu UCV uririr false negative rate ulnni'l
fiotounv 20, 13.04 unv 8.98 mruel'rd'u

- z,-l
n1t fi nul ntuul,{u n11 rlt?a n Frnl0 u

Inrulfr MCV(<80 fL) adrurdurfiuu':ftil
finirnr:ld op uovuurlfiunr:hi octp

iruriu MCV 6nir DCIP i'rurYr Op tunr:

m:rqn'nn:aunruvordmfi rfi u d uovfi rirn?lil
'? q e d u A -& .
[?Lno[nuunu luouElnfl rlrrlun5lnlnr1ulv

Ifriunr:m:':a complete blood count (fi':u
) ul va. ) a v o

rn:ouontuilrl) suunl MCV oHuo'r nlru'r

ro'r MCV lrltiuvru oF ororfludnvrurfion
j.l

,ruu tunmrll'lEnnntouy{liled"lodg t}ru a ttov

orur:oU:vutirrrirltjcjrulfifir: so urmria:ru

ufi o u q r n nr: f, nr*r niudrfl u n r: f, nur
v u o qyay o u a d y

uuu u ou14 o uyr"r t141JU oa1 n n Lunlt lnuu 0u o

uruodru nju nr:m:leEuflufiru polymerase

chain reactibn(PCR) drraiufiurarnrusorom

firfiutfin dor{ruoy rufrr rflufru rirtri'hi

mrur:n rfi udou R n1t ntt? E 6'n n: o uxru v or d'oU
y ly v &Q

UtlluuuDr 0oy{'ln0s[!rl] tFt Fluuutuoulnrlqu

1 ,v v ; q.nee
n?tlJnlt nnul [lJU LlJu'tu141J't t]I0 !14 LF|UOU0 nlu

firu uo v our:niur ndu td o rfl urJ: vTuurf(unr:,g

'r'r u n rJ u n 
-r r rl :r q 6'n n : o u rd a 6urar yr ru s or #o

6 rfi u 1u1: ul,r uili orJl4'n-rt ri o}Jluour n m

flflJt
rruvorfnfirfiuufin d Tnrutavrrv

Heterozygous Hb E (EA) r,luurnfrqntunr:
Y -Y ) av - ---fl nu-tntuu tlJo tu LX_lIr tv'luu'to tFtu-td]u]to

m:lq n-nn:0u1,{114v01 fl-ilfi rfi urfi rr d 1fi6iin n
q

rfiorjr or raio MCV(<80 fl-) ilrlf,iurYu

DCIP lunr:m:rE 6'nn:ou wruvor f,ofi rfi uufi n
& "62-, 1 -:3o lIU'l'lvtu d o uvll Lil n1 n?]xJ L't tv{lJUu tn ou n u

iouu.Joirzud

I
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