ANwSGTURTY

a (-4 a a d' v da a a
ﬂ‘l‘iﬂJ‘i&N%Nﬂﬂ‘l’i@li‘)Qﬂﬂﬂ‘iﬁﬂ ﬂINIﬂa‘]J%IﬂEI Lﬂiﬂﬂ?@ﬂiuiﬂaﬂ'ﬂﬂf%fﬂw NN
‘lw:'u%mﬂiaﬁmﬂu‘lm

a 1 a a 1 I 6 ﬁd A o 6 a a 2
N{AANI q@i@!m WD Lm'nm‘ma Us1lang fFaiasny kAN LABNITIEN

(-7 a 6 1
LA 2DYUVINE W A9
MAFTUNATRAMTUNYIE AMKAITEIARNS NATIMENAUITINAIANT CUTWIMIIEDN [N NanTINEIERSIRaNNI G

[ 6 A A [ A A A A : 2 A A v A o A A
nguseaon: arsudunamansainendlulnaiiunnlafefimsantmeitesiinalain aensesindlulnaiu
wlawnw  35ms: Seandlulnaduvaisnelafinerysous 17-60 T S1mau 209 71 AlSWENLIADITNENANTAANNTY
iPesh Smintvamil dousidommaumen 2565 Audaudgwen 2555 lnelfiasasindlulnadusiawnm HemoCue
(HemoCue AB, Angelhoim, Sweden) i8¢ The Mission® Hb Hemoglobin testing system (ACON Laboratories, Inc.,
San Diego, CA, USA) whaudieuruadlulnaiusaslaiaiiarzanmasnéans @73EﬁﬁmmjmZ@ﬂﬁ@?@ﬁmﬁsﬁ
Zﬂﬁ@l@u@)hﬁ@? COULTER® LH 785 Hematology Analyzer (Beckman Coulter, Miami, FL, USA) Li/?&/mﬁé/i/mm‘ZiJ
AYKFUNIE ANNDNFDI ANNUNUEN MIVNEHALAN UAZMIVHENAAL TINVRARA AR senE unaiiu
d oo IR d A A e T oem v o " v A
vounsavindlulnaiusiannmuasnsasiensilaiadoludd  wamsdns: mainerdlulnadudiensas HemoCue
uas The Mission® Hb Hemoglobin testing system danal 98.9% WAL 93.2% ANNIUNIE 28.7% Wag 59.4% AN
DNABN 88.0% UAY 88.0% MIVIUILINALIN 88.4% UaY 92.7% MIWIBNAAY 81.8% Uas 61.3% Uasiin I’ 0.798 uas
0.818 nwaei insasiadlulnaiuadiannm The Mission® Hb Hemoglobin testing system Saauaueiiiuiieans
oA L. L. 2 ' o A A v A o A A A ~
l#fi0 coefficient of variation Woena1 5.0% agu: maindlulnaiumensosindlulnadusdannm Janumaean iy
mawsaadnnsasssnalaianaumsssanlainle
Key Words : ® Flulnaiiu @ gisnalaiin @ wiasindlulnaiusianam
a a 6 a a
sasladieineuaciarmansuinisladia 2566:23:7-13.

Y
A A ! a a < di
miamaglnalunounsiinelafadumsemaio
v Y A ;ild A a ; A )
dansosisnefisiendlalnadusmmeinngdaanmsna
=3 I vddlzgzdial vélsvv
nawianuaelsn ATy Aefliaiinemadaanie iy
Y A A A a a‘v a A ! (%
fisnelafinuaziie lilafafisusnelemmweamssnm
fihe dmuunmemsdaidenduinelafavassemelne
masnAsTesguLAmslafinuiend smmmalne 16
e usnalafinmemdgsardasdienglulnadusnnn
WU 12.0 g/dL Wazannvsawhiy 13.0 g/dL §wsy
e’

Ii5udtuntiy 24 Bomes 2555 SUaGANA 30 woerAmen 2555

FImsauTuatLAnse WaGse 36, a3, Saefing ms naw mAIN
ARAMIUNNE AEMITAIETS A INENAUTIINENARS (g SIER)
m.ﬂaa\mﬁ’d BRALRNBEN ﬁ).U?{meﬁ 12121 e-mail: oytipntl@hotmail.com

I@aﬁaiﬂ‘i%ﬁi%ﬁu‘i%mm;-gmhﬁmﬂﬁﬁ@mﬂaﬁ@]‘iwm
dmfumsmainglalnatufemsamalziusmelalnadu
(cyanmethemoglobin) lne/l#ehathsnsrafildanvanaidan
snadneseriensilafiesalil fanangdmsy
mslfamalunutsririusecsienlfiins ueldsganlu
msaradiansasEiinalafia Toenawnzashafidlunarins
sonmhesuLAnalaimenanmd faumnemadendeies
Umsemadonaslilnatuludiinelafialoams e
aoLosFane 5%@Lﬂu‘i%‘@nmmmgwmmquﬁu‘%mﬂaﬁm
W@ smmmna lnefvinléhe e uaziisengn’® log
ﬁmﬁmaaﬂaﬁmmﬂﬁmaﬁamaqpﬁu‘%’«miaﬁm MeIna9lLs
sheneeUeSFamafifienscheding 1,051 Jufieuwh
St 12.0 g/dL uae 1,063 Faieuwnallnadin 13.0 g/dL
ynenlafinasluheoyilaSama meluoan 10 3w

Msdslaiadineazgemdasusmslaia 07 23 atiufl 1 anTiesN-Snas 2556



8 NOARM  UATAD LAZATAE

dlddIIA o A | vdII‘:\y 36 |
fahiiglulnaduwhiuvegenisvsuglalnadudnan® ud
1 [~3 [ v QA‘L«,L 1 1A a
aehdlsfienamasensassedsnlalasnsouanealulnaiin
TwdaFnald uazilenuemandanhe dasimsnues
Y 9 dade A
AMNYRINEN TTMINTIA UALHATA Wl lanafidany
1% I o A A \ILQ/G,B
Pneasusne Fetale
tagtuih Awaneiasiabluinadusfiomn (portable
hemoglobinometer) Wi M lumansainglalnadn anladi
Tanzantmei ssnsougasendlulnadudaSanm a31a
Sode IFnamas e dneeninaasauneniasms
oY co 4 4 o oa .~ A da
THhenaatastame Faesasiadlulnaduriannmisl
iwmmmiﬂmiuwamimnﬁ@ﬂi@ﬁiﬂﬂﬁﬁﬂ%ﬁﬂ%’«aﬂaﬁm
VLG?T 1N HemoCue B photometer (HemoCue, GroBostheim,
Germany), Biotest photometer (Biotest Medizintechnik
GmbH, Alzenau, Germany) k8¢ CompoLab HB (Fresenius
, C e i - v 4 o
Kabi, Germany) laemumh nsiaenglalnatiulaslfiesasia
A Aa a :% v % 1A a Ail v
llnadusfiennmn nasanadasiuealulnadiuilédan
P30S TR LaYea8g coefficient of variation
(CV) Hoanh 5.0%> ™ wenanidLSEmduindaeiasie
glulnadufiawe3as The mission® Hb hemoglobin testing
system (ACON Laboratories, Inc., San Diego, CA, USA)
uet el Anaanumstnmeans huszanuaaiaindon
v A4 o . e
209m3 Mesasiad ulnadusenan wsemelne
2 Koo ¢ A A o 1A
m‘;ﬂﬂmummqﬁizm@Lwaﬂﬁmuﬂmwmmmmﬂm
a Y A a 1 :ﬂ‘ v A a a
Iﬂauﬂugmmmiawm Toeldiesasinglulnatusdannm
A a v adAa v tﬂl a Aa [ vAa
Lﬂs&mmammwwmgmimﬂﬁmmammmﬂama@hm

Taquazisms
Y A A 6 Aa a Aa
@mmmiammslﬂsqwmmaﬁﬁmmammamﬁzmmm
SowTannusih S1am 209 T8 anggdioust 17 .60 T lngag
\iaunnEMAN 2565 D9 HninwIem 2656
wisnsindlalnaduafiownm The Mission®™ Hb Hemoglobin
testing system (ACON Laboratories, Inc., San Diego, CA,
USA) 18 HemoCue (HemoCue AB, Angelhoim, Sweden)
e elafindalild COULTER® LH 785 Hematology
Analyzer (Beckman Coulter, Miami, FL, USA) Pl
SugTaLsEemesfiimametemsunnd lsmenna
SYINENEFSIRANNTENESA
ad
/15
v - o L
1. myfaemalulnatuzadlafioiazantmeiia @
wisnsinglulnaduzdannmn

1.1 myfaenallnadulaemsin methemoglobin ¢t
L3849 The Mission® Hb Hemoglobin testing
system  TUABUUINGBINTIAFOLNAINELAYLIN

code ship Elﬁmqﬁwaa@mi@ test strip WA I
code ship Wl le3asindlalnaiiu wdmesou
control strip (s idi0sm9I988UN strip BN
A A A o G . o
nevisaLRaiitioym) WAINNTUAILE strip U
vealafiniaznnimeiigesdiineanm test
strip 15snemtsanns 10 ulasaas w3asasinms
Somamalu 15 Fwndl thrinendlalnadu (g/dL)
AN D 3
1.2 myiaealulnatiulaamsia Hb/HbO  isobestis
point MeLeaad HemoCue ma@Iaﬁmmﬁma
4 Y A . @ | . v
msuammmmaﬂu strip i 1 strip 1l
1 o (% (% 1A a v K A a
Tnstasdmstiaendlulnatin shfinenglalnadi
(g/dL) ensnowt ludia 3
2. Aaendlulnaduandethilafiefazfivainiaan
. v a v d
Tafindlaumsaa lethunndlulnaduaieniag
Aenilafadaludd zlafisaniaanlafioe 2
fadaes dlafinadlviann EDTA waslidntu sh
ltaenglulnaiumeindadiinnetlafosalusia
melu 4 Fala
v & A A o A -

3. thufinendlulnatumasufinKasmunuiesdh [
manetsendlalnadusnnnimEawhiu 12.0 g/dL lu
weivids endlalnadn snnniviSewiiu 13.0 g/dL
Tonea wazlinu wanetendlulnadutioant
12.0 g/dL Twnems endlalnadusioand 13.0 g/dL
Towerne
2 | e A o A A

4 Fnmemnuusiniraesasiadlulnadurfionnm
The Mission® Hb Hemoglobin testing system
loeiaealulnaduanshadalafiefiarzanlafiaem
Ao o - N
fsenalalnatiuuaneoriv 3 aehs Mmen3asin
alulnafiurfiannin fhaehias 20 A58 funminde
(mean) @l BRLUUIATTIH (standard deviation,

6
SD) LaymaNUTeanduaImInsyan (coefficient of

variation, C.V.)

msTaszidaye
1%IﬂiLLﬂiNﬁ1L%Q§ﬂ SPSS for Windows version 15.0 11

mafwuALade udesiininasu percentile, linear

J Hematol Transfus Med Vol. 23 No. 1 January-March 2013



ﬂﬁﬂizl,ﬁuwamimfmﬁ@mm%'T;ﬂﬂaﬁ‘ul@mLﬂ%@ﬁ@ﬂﬂﬂﬁﬁ%ﬁ%ﬂwﬂw}ziu%mﬂiaﬁ@miwa 9

regression, Pearson’s correlation coefficient (1), mmvb

ANHNANINE ANNYNFBILALATINAUEN

NAMSANI
2R ;Q\:Lms aa ' N 6L Y A

anmsdnmnlefnmAsmasiadlalnadn UNLINA
lafie loelesasindlulnadusfionnm doldlunusss
195U AD AL INEN A TIINENFES RN TAESF

A :ﬂl A a 1A Aa tﬁl v
A9 1399 HemoCue was5euiisuendlalnadufinsiase
L3899 The Mission® Hb Hemoglobin testing system
A a 1A Aa tﬁl 12 Aﬂl v A Aa Aa
ToauBeufienendlulnaiuildanesasindlnlnaiueiio
y A e A My A A -
wnnwissasiiatuenglalnaiuildmniesedeneiladi
v wa A o o awva N ¢
Faluen 4 lunnudseivesinsfidmameiamsunme
Tsameninassanenamsinfamsuiiosd Svudiinalada

o | & A A A
209 18 2geue 17 09 60 U (@e)nde 34.1 U) tweiane
139 118 uasiwemeds 70 M8 wamyiaenalulnatulaeisms
LY A Aa ¥ ;ﬂl A Aa (% vAa L7
s lathsmlalnadudeesadiensilafasnlui@ loe
DEj5enng 7.6-17.6 o/dL L Analafiamemaienlalnatn
e 14.6 + 110 g/dL Fismelafinmendefienglalnadu
Wie 12.2 £ 1.04 g/dL

A a 1A A Ail 13 v Aﬂl v A Aa
maAeudisuendlalnaiudldanns desesiedlulnatiu
TRANNINAEAEd HemoCue ka¢ 1389 The Mission® Hb
Hemoglobin testing system fULTad 0N aRnSe lusa
Tnsutisensunoifiansnsonsaneladiold w ;’J;‘u‘%mﬂiaﬁm
209 T8 SRR AT A NEAlaiadalud
S 177 18 ware e idnmnmsianm 32 Temo
AATIVWNUTINELATEI HemoCue 19434 198 Teuay

arRlimnasidmm 11 18 dmdiinefinnar

\NOATEELAEd The Mission® Hb Hemoglobin testing
systermn S 178 TIUUALEIIID AN 31 38
NUBLDLAGILEAILS Table 1

4w oa . A

daBaufisuamahuazamad iz aaeias HemoCue
&Y The Mission® Hb Hemoglobin testing system M

4 A T
Rademnelafiasaludd wum danuly 98.9% waz 93.2%
AVINAWNIZIYNNY 28.7% WAL 59.4% MYNINENALINYNTL
88.4% Wag 92.7% MYNIENSaUWNNY 81.8% Way 61.3%
ém%fummmgﬂéfmmﬁu 88.0% L% 88.0% GNNMGL FHASL
Y A Aa A A - 6w A A A
@ummmmﬂﬂnauﬂumummmmamammwﬂam
Salusld 1w 32 Mo uswunendlulnaduiiesainee
wasiadlulnadugfiswnm HemoCue uay The Mission®
Hb Hemoglobin testing system NN 23 T
(3auay 71.9) kay 13 118 (5auay 40.6) PuazBuaFIEn I
Table 1 Wafinsenwad red blood cell (RBC) parameters
4 My A A e T end woa -
auﬂ@mnLmamwmzﬂa‘mmamhmhqmmmiawmmu
9 T8 e 3 18 temile 6 Mendenalulnaduldsiu
InoiesssENAtLh  fisaelafindenganlneineh
AinBNTY Fouansls Table 2
A< o o € LA A Ay A o

msenmaNNENRutaasendulnadud leanesasia
glulnaturfionnw) Hemocue uay The Mission® Hb
Hemoglobin testing system fUMIATIAMELATRIaTIZA
Tafiasaludd® wuh 2 whiu 0.798 uay 0.818 Fauandli
Figures 1 Lae 2

X xa o o -

wannhldananuuueasmyiaenlulnain Loy
Glgﬁm‘%m The Mission® Hb Hemoglobin testing system
andhothslafieasduinalaiin 3 :1e laevhmsiad 20

Table 1 Comparison of hemoglobin determination using portable hemoglobinometers with automated hematology

analyzer (n = 209)

Portable hemoglobinometer

Automated hematology analyzer (n = 209)

Acceptable donors Unacceptable donors

(n =177) (n = 32)
HemoCue Pass (n = 198) 175 23
Fail (n = 11) 2 9
The Mission" Hb Pass (n = 178) 165 13
Hemoglobin testing system Fail (n = 31) 12 19

HemoCue: Sensitivity = 98.9%, specificity = 28.1%, PPV = 88.4%, NPV = 81.8%, accuracy = 88.0%

The Mission® Hb Hemoglobin testing system: Sensitivity = 93.2%, specificity = 59.4%, PPV = 92.7%,

NPV = 61.3%, accuracy = 88.0%
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Table 2 RBC parameters in unacceptable donors with three methods of hemoglobin determinations (n = 9)

Hb (g/dL) Het MCV MCH MCHC
No. Sex
Hemocue Mission Autoanalyzer (%) (fL) (pg) (g/dL)
1 Male 12.6 115 11.6 35.8 77.2 25.0 32,6
2 Male 124 12,5 12.9 39.2 79.8 26.3 32.9
3 Male 12,5 11.9 12.1 36.0 845 284 33.6
4 Female 11.0 10.7 10.9 34.1 79.2 25.2 31.8
5 Female 11.9 11.7 115 335 87.3 30.0 344
6 Female 11.8 115 11.2 29.8 85.1 32,0 37.6
7 Female 8.1 7.0 76 18.0 59.7 25.3 424
8 Female 11.1 10.9 10.4 31.9 76.8 25.1 326
9 Female 10.2 95 92 29.7 58.8 18.3 31.0
18.0
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Figure 1 Linear regression analysis of hemoglobin values determined by autoanalyzer (venous blood) and Portable

hemoglobinometer; Hemocue (capillary blood). (n = 209)
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Figure 2 Linear regression analysis of hemoglobin values determined by autoanalyzer (venous blood) and Portable

hemoglobinometer; The Mission® Hb Hemoglobin testing system (capillary blood). (n = 209)
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Table 3 Coefficient of variation for hemoglobin determination by portable hemoglobinometer: the Mission® Hb

Hemoglobin testing system

Sample No. Mean * SD (g/dL) Range Coefficient of variation (%)
1 10.1 £0.35 9.6-10.7 3.51
2 11.9 £0.13 11.7-12.1 1.06
3 14.5 £ 0.37 14.0-16.9 2.54
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Evaluation of Portable Hemoglobinometers for Hemoglobin Screening

in Thai Blood Donors

Kittika Butkun', Porntheera Loavanichkul', Pramote Sriwanitchrak’,
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Nichapa Jeumjanya“ and Oytip Nathalang
"Department of Medical Technology, Faculty of Allied Health Sciences, Thammasat University (Rangsit Campus), Pathumtani;

? Blood Bank, Thammasat University Hospital, Pathumtani

Objective: The purpose of this study was to evaluate hemoglobin screening in capillary blood of prospective
donors analyzed by portable hemoglobinometers. Methods: Altogether, 209 blood donors with ages ranged from
17 to 60 years were included. They were from the Blood Bank of the Thammasat University Hospital during May
2012 to June 2012. Capillary blood samples were analyzed by HemoCue (HemoCue AB, Angelhoim, Sweden) and
The Mission®™ Hb Hemoglobin testing system (ACON Laboratories, Inc., San Diego, CA, USA), the hemoglobin
results were compared with the results of venous blood analyzed by standard hematology analyzer: COULTER®
LH 785 (Beckman Coulter, Miami, FL, USA). The sensitivity, specificity, accuracy, positive predictive value
(PPV) and negative predictive value (NPV) were calculated and the correlation of hemoglobin determination
by portable hemoglobinometers and autoanalyzer was tested. Result and discussion: It was found that for
HemoCue and The Mission® Hb Hemoglobin testing system, sensitivity was 98.9% and 93.2%; specificity was
28.7% and 59.4%; accuracy was 88.0% and 88.0%; PPV was 88.4.0% and 92.7%; NPV was 81.8% and 61.3% and I’
was 0.798 and 0.818, respectively. Moreover, The Mission® Hb Hemoglobin testing system provided acceptable
precision (coefficient of variation below 5.0%). Conclusion: Our data suggest that hemoglobin determination by
the portable hemoglobinometers is suitable for routine screening in blood donors’ prior blood donation.
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