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Evaluation for the Usefulness of Automated Blood Typing Analyzer
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B A3e 929 253} AH] QWALYS-2 up (Diagast, Loos Cedex, France)?] 84S B71517]
Aste] ==t 20139 10¥ 145FH 10¥€ 312714 170€7 ALdigu e A e stato] o=d
ABO 9 RhD @43 AAF 1,636, FAAEAA 1,374 2= SH3laL, ABO € RhD SN HAH
Bt 2004 o2 Shoity. @AY As3Hde|Y AAE-E Hrleh] s 201849 129 V&
o7 gl &9 A<l 201349 198 AH] =9 ¥ 57§W9] ABO ¥ RhD EHE AAret A EAAH]
97HE Blwstqith & AFe 9 A¥= ABO 9 Rh EHY HAF A3, &Eto| =y A|E TS o]&3t &7
ol 437t 100% (200/200) FAoHRL 5EFA ABAA 3, BDA 334= #7HeE HHE 3
A}, 34L& Hol QWALYS-2 upollA 19449 A& yetylo, vh&o A& vjwst A3 QWALYS-2
upollA AR =7 Uetdtt. ZEH0E JAPAE3t Ao £ AF9 aIE BUKE 23, 71£9
713 v oS W =2 YXE&Z BYlon, FEE HolME AT vt Ao g woEginh B9 He
9] A|ok9] H]8-2 JUISFAAIN Q1AH|9] HA-E 7Rl AAHoRE -85ttt HrteE 4= it

H 320 1 | XS SN 247] 1 QWALYS-2 up | ABO | RhD | SZA MEHA} |

. Abstract

In this study, we evaluated the usefulness of an automatic blood typing analyzer using QWALYS-2
up (Diagast, Loos Cedex, France). During a month( 010CT2013 - 310CT2013) we performed 1,636
tests for ABO & RhD blood typing, 1,374 tests for antibody screen & identification tests and compared
the results by automatic blood type analyzer with previous manual methods and column agglutination
tests. And we analyzed the economic performance by comparison the test unit price between automatic
blood type analyzer and manual methods. In ABO & RhD blood typing tests, there were complete
concordances between manual and automated blood typing analyzer for 200 clinical samples. In
Antibody screen tests, the concordance rate between manual and automated blood typing analyzer was
98.5% and more strong reaction in automated blood typing analyzer than manual methods. Therefore,
the introduction of an automated blood typing analyzer, reagents costs were increased but labor costs
were decreased. Considering the importance of transfusion safety and economic advantages, the
introduction of an automated blood typing analyzer was very useful.
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RS @Te) 2k 50070 o149l HET P
U % YYHOoR FaT FAY FURL 20000 4
Soltt. 71 F 599 HuE 2R 1Y FaT 3
9192 ABO I RhD Bgolc1-3]. ABO 4%

580] A9l B4 48 HAgo] Lol wn,
Aulst §EE R QU BEHUHS R

dojub AP-Z sl = FItH4-8].

ABO ¥ RhD EHY HAl= A9 A5 2+ 3
et vhSA71E B+ ArKcell typing)et XS
Zr @3¢t BEeAl7l= Y FAKserum typing)
2 FEEH gEE So|Eu APTE o83t 471
Hog FAARE AAlsaL JHH9-121.

PFHoR Fa3 FHY Fet 20070 ~3H-
5171915l ABO € RhD EHHFAA} o|Q]of| = u]o] 7|5}

A XAEAHAHunexpected antibody screen test)& Al

=

H|o713A1S 2 sk FATEHA 2 574
A Hidentification test)= 89| AL o7
gt "= AAF F shelthlsl

gEE A= &Eto|Eut AIEHS o83t 471
Hog HAE APt oU B=Y AWAES =017
Skl 1990 =g A Al A58 ¥ (column
agglutination technology, CAT)°| &7%|0o] AR&-5]
AoH[16-18], HZoll= tHFHY & SAAANA FF
9] A&4E =017l A8l AseFdH|7E ==L Slch

A BE AAREol At Hof Slof
AN FF 589 A5, Y] A 59 AR
o] = ALE A= et T dRJAE= A
7HA Y] A5 AFAA = S5 Al 2318 719
of s o @2 AJ7to] A8 E= wo] UTH19-23].

£ A= A gugdolA A F0 AT A
FE47] QWALYS-2 up (Diagast, Loos Cedex,
France)oll iste] ABO ¥ RhD EHg ARt A
AHHAE AAsEATE 1 232 ABO ¥ Rh EHg
Arke 7129 SEfoluy AIETE o]&%t 7R

A55E AHIQWALYS-2 up)ol 27 i ST
PALEAAE AT At A5t )
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o Eg B A, F9 A4 A5 R AN TS v
wjol AAS vl ssick
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1. CHA

PN st AH|9] B7h= 20139 10¥ 195-E
10€ 318714 171197 ety A Arelst
ol oJFE ABO ¥ RhD Y A 1,6364, I
AEAA 137485 Ao 549tk ABO ¥ RhD
A ARl H7k= 20048 thoz si9ich 89
B A AE T 48AIE oW, FA| AEAAR: 724
ojtjof Alg¥stoiof st7] wiizol A58t AgH] Bt
12t & 71 st gu] Habgel 7hsstiad
A F 2007 g2 SF3th. QWALYS-2 up<
0]-83t AE3HAARE K2EDTA JEHE &7 o
< 083193, ABO ¥ RhD g AAk:= A &
48A17t o o]l FAABHA: 72417t ool Al
it vl 7]gH HAHDiaMed-ID system)® A33
oA FPoE 2 1443 &4 1864 F 2004
tdog st

FHY 253} 9] FAdS B7] flsiAlE 2018
| 129S 71E02 FH=Q]Hel 20139 1¥%2H 12
47H2 ABO € RhD EHF AL F 10,1004, FA|
AEAA F 84674, Q] & 19l 20144
ABO % RhD @HF Al F 10,7754, FAAEHA
% 9.2697, AHEY & 2¥AQl 20159 ABO %
RhD EHE AA F 11,0774, FALNEAA F
97357, A=Y & 3R 2016 ABO ¥ RhD
FHY A F 11,5734, FALEAAL F 10,4324,
e = F 49791 20179 ABO % RhD 93 4
ARE 11,9574, FAAEHAL F 11,0027, AH=Y
% 5WAQl ABO ¥ RhD EHF HAF 5 12,2254,
FAAEHAL & 11.2467000 el A4S shoich
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AEHHEE FAO] AAIBIH I, ABO EHE AAR= A
HTS 0] 83t FU|HoE AXSE & AIE TESIY
o}, A=3aR4H] QWALYS-2 up2 ©]83 ABO & Rh

o @49 A 348 EHolEd AR &9
(Magnelys, Diagast) 144 pL9} EAF9] B+ 6 ul s
S35t & Bromelin 450 pLE E535F & =248 £49
O|Eof 3]4-8EZHo|EoA AxH A1 G 40 pL
£ Bt @43 A A9 87 25 wlt Al
38 F7(Hemalys, Diagast) 25 plE A2 &
T3 F Aol F4E VR FA4A 58 TS
ARt WA AlA ] Qs Aps Q1A= of vk}
o wek 24, trace, +1, +2, +3, +4°] 6HAZ
S| =jo] B},

2.2 H|o7[SHMEHA 2 SEHA

nAEFSHEE o8 HA7IFA
DiaMed-ID system (DiaMed Ag, Switzerland)&
083 ARA] AAHE LISS/Coombs 7=
FAAELE TR DiaCell I, I (DiaMed Aglg 2+
50 pL¥ B0kl 32 @3 25 plE Hrlste] 37T
oA 1587 F235t & DiaMed ID-centrifuge®
L AEFANA g9 S EE 33
zo| wet SAJFE 44714 F 6HAR
TESE &, 442l HAIE LISS/Coombs 7H=0fl G
548279 ID-DiaPanel I, 11 E+& 1, 1, IIE 22t
# AL @3 25 plE 7kste] 37C
A 1587 3123t & DiaMed ID-centrifuge® 108
7+ QAR Stk QWALYS-2 up®llAl Bl713A]
ArFE GA Ao i HAREEY 1 g2 et &
ot 1EE =89 (Nanolys, Diagast) 60 pL2}
LISS (Screen Diluent, Diagast) 50 uLo] Z}z+ B3
H 48 ZTolEER 350l = A2k o83t
o} 448 EFolEd= FAHE AEE 0F JF+
15 p19t 59 ¥AF 4o] Hrhdrh A4 15%
7t 25k IgM FAE HA ¥HA17]A, 1 o 3
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A F2EE AR F, A1l 34" A1 S
712 &AA 523t dgRith RS AlAfol ofs)
AE AAH WA wet R +42 F o
A= BagcH7].

2.3 X33t g =2 H, o ZH4 H|w

BHY A5t AH|9] AALE Hr] Yol 2018
| 1298 71E02 AUzl 20139 1€5E 12
U7kA] ABO 9 RhD EHY ZAF & 10,1007, TA
ABHAL F 84677, M= & 1WAQI 20149
ABO ¥ RhD EHF HAL 5 10,7757, TAAEAA
% 92697, U= F 2¥AA 20158 ABO ¥
RhD E9g AA & 11,0774, FAAEAA &
9,735, A=) & 3WAl 2016 ABO ¥ RhD
Ay HAF F 11,5737, FAAEHAL F 10,4327,
A=Y & 449l 20179 ABO ¥ RhD 9 4
A& 11,9574, FAAEAA F 11,0024, FH =Y
% 5WAQl ABO ¥ RhD EAE AAF F 12,2254,
FAAEAAL F 11.246740] Hi3) 48 1At

A<} 2ol As3st AH] =Y A, Y BASS vl
sh7] ol At AH =Y A 1497 9 =9 & 54
e Qo R ZHof s HARSE Wl HAR
5, BlA7 1P 59E A, ARSE Ak, Ak A
&G 2 NSNS RAFSHo] At A =9 A, &
9] 7+ AAL F D7t sl A4S siitt
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1. ABO & RhD SHAHSHZAA}

ABO-RhD @Y A A% F 2001 & AFS
597, B8 614, 0¥ 534, ABE2 27402 1}
EF, RhD AARIAE &4 1974, 24 349 22
£ Btk #71E Asst HARIA 100% dAeS
VR E 113 2], A7) RRSAEE 47133 ]
woto] B W graded] & Aol= Ho|A| Sttt
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H 1. Comparison of the ABO results between the
manual method and QWALYS-2 up

QWALYS-2 up
ABO type A B 0 AB___ Totl
A 59 0 0 0 59
Manual B 0 61 0 0 61
method 0 0 0 53 0 53
AB 0 0 0 27 27
Total 59 61 53 27 200

H 2. Comparison of the RhD results between the
manual method and QWALYS-2 up

RhD QWALYS-2 up
type Positive Negative Total
Manual Positive 197 0 197
method Negative 0 3 3
Total 197 3 200

v 7|4 }U\P‘ 233A(DiaMed-ID system)©|
A Fgoz e 1447 24 1861 & 2007 o
Ao & sioith. 18y A4 QWALYS-2 up
oA A A= 24 18374, ¥ 1784 &
olg Ko A3t WHTO] YA)E&- 98 5% THIE 5
QWALYS-2 up® A AEAA EYA] 38A=
7IHo® AHS 3 2, S4S HY QWALYs—z
upollA Y19 diks verdth R3] AxE H|
W3 A% QWALYS-2 upolld AhiHo® #A Het
ot

H 3. Comparison of the RhD results between the
manual method and QWALYS-2 up

92697, 28A= & 9,7357°] o™ FF
A A% AEEY A 467, AHEY T 19
9 HIEQ 5 2WA| 27740]GEHE 4. %Xéﬂ Kl
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H 4. Comparison of the test number for Blood group
typing, Antibody screening test and identi- fication
test between pre- (2013") and post-setup (2014,
2015, 2016, 2017° & 2018 QWALYS-2 up automated
blood typing analyzer

Pre— Post= 1yr Post= 2yr
2013 2014 2015'
ABO & RhD 10,100 10,775 11,077
Ab Screen test 8,467 9,269 9,735
Ab Identification test 46 24 27
Ratio Identification
/Screen test (%) 0.54 0.26 0.27
Post- 3yr Post- 4yr Post- 5yr
2016' 2017 2018
ABO & RhD 11,573 11,957 12,225
Ab Screen test 10,432 11,002 11,246
Ab Identification test 30 31 48
Ratio Identification 0.29 028 043

/Screen test (%)

E 5. Comparison of the identified Antibodies between
pre— (2013) and post-setup (2014, 2015, 2016,
2017 & 2018) QWALYS-2 up automated blood typing
analyzer

QWALYS-2 up
Ab Screen Positive Negative Total Pre- (2013) PC(J;(SM])\/F P(()zsé 152.)\”
Positive 14 0 14 Anti-D 4 8.7% 2 8.3%
DiaMed , Anti-E 12 261% 8 333% 12 44.4%
Negative 3 183 186 Anti-C 1 49% 1 37%
Total 17 183 200 Anti-e 1 42% 2 74%
Anti-E+C 6 130% 1 42% 3 11.1%
Anti-C+e 3 6.5%
3. XtEs ZH| £ M, 9| AXMEAA & Anti-Fyb 1 22% 1 37%
Anti-Jkb 1 22%
SHEA Anti-Lea 3 65% 1 42% 1 37%
g 253} Aule] wel A, Fo| A EAA] pren b
Anti-LeatLeb 1 2.2%
Aot 53E BA A5 vws 23 20149 1€ Anti-M 3 65% 1 42%
< 71Eos AuEdziel 20139 195 129714 Ants b
Others 12 261% 7 292% 6 22.2%

FAAEEAL & 84674, A=Y F 19A= F

Total 46 24 27
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Post— 3yr Post— 4yr Post— byr
(2016 (2017) (2018)
Anti-D 2 6.7% 3 9.7% 6 12.5%
Anti-E 10 333% 13 419% 13  27.1%
Anti-C 2 6.7% 1 3.2%
Anti-e 2 6.5% 1 2.1%
Anti—E+C 2 6.7% 1 3.2%
Anti-C+e
Anti-Fyb 3 10.0% 1 2.1%
Anti-Jkb
Anti-Lea 1 3.3% 3 9.7% 5 10.4%
Anti-Leb 1 2.1%
Anti-Lea+Leb 1 2.1%
Anti-M 3 10.0% 4 129% 8 16.7%
Anti-S
Others 1 3.3% 1 3.2% 1 2.1%
Total 24 28 37

4. NS3t FH| = H, 2o FHld Hluw

FHY 253t Au) o] AAGS 2] Aol Aest
v 29 A 197 2 =9 & 537kt o g 247t
s HAe, v71gA7E B89 A, AR Al
OF ROl AMEEF W A|FTHE RAFSH] ) A, &
9] 7+ AAF & wtel] tis £4S sHITHE 6][3E 7.

ABO ¥ RhD @93 AAR= & 10,100700A] ]
=9l 3 54 12,225740 8 Zrlstqon HAF ¢t
£ =] A 87794 Fu] =9 F 5UA 2,540
o=z Zrtetct.

BEIA AEAARE F 84674004 =Y & 5
A 11,2467402 F7lst9om AA @rke A=
A A 3933004 =Y F 584 3,307UCE FHAst
At A SETA AEAAR] B7F A olf=
20149% 19 253t Aulo] =S 9o B7F 4 &
H|E et A58t A9 FARA| ko] 2013W 0] 23
=o] 20139%=9] YA HE o ZE|e(A 20134
T AAPE AA RS S7HE Gl

H 6. Comparison of the price/test for ABO & RhD test
between pre- (2013") and post-setup (2014', 2015',
2016°, 2017’ & 2018) QWALYS-2 up automated blood
typing analyzer (Price unit, Korean Won)

_ ; Post= 1yr Post= 2yr
Pre= QO13) " o014y (2015)
Total S“gié’; reagent  ges1600 26,870,100 29,849,800
Total Tyears test 10,100 10,775 1,077
number
One unit test price 877 2,493 2,694
Post— 3yr Post— 4yr Post— byr
(2016) (2017) (2018)
Total S”’;‘rii reagent 31489700 30,849,500 31,088,500
Total Tyears test 11,573 11,957 12,225
numbe
One unit test price 2,720 2,580 2,540

H 7. Comparison of the price/test for Antibody screen
& identification test between pre- (2013") and
post-setup (2014', 2015', 2016°, 2017 & 2018)
QWALYS-2 up automated blood typing analyzer (Price
unit, Korean Won)

_ : Post= 1yr Post= 2yr
Pre= 2013) " 5014) 2015)
Total sum of 33308000 25956000 30,600,000
reagent price
Total Tyears test 8.467 9,269 0735
number
One unit test price 3,933 2,908 3,143
Post— 3yr Post— 4yr Post— byr
(2016) (2017) (2018)
Total sum of 35573920 34785100 33,194,600
reagent price
Total Tyears test 10432 11,002 11,246
number
One unit test price 3,410 3,161 3,307
Iv. 1%
QFAZE S flsiAl= 48 Al ABO ¥ RhD &Y
3 A4 L ulol YA AR BRFolt YA
©& 2% 200] 7H49] BHF F ABO U RhDZHY

2
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$Ao]tH24-29].

2 =Y Qs 9y AsEHA 717=
9] 7IRoA9] @75 Eo|1l Hr} Al&star Qb
AN o B Aol gtk & ATeln B
QWALYS-2 up Al 712 47148 9 AHEslg|)
24 ige o8 HEF A/d3Herythrocyte
-magnetized technology, EMT) ¥*Ho] oJsf| &7st
oH19-221. BT A48t Fee ABFE YA
(magnetic particle)?} St H@+ Aado] 2t
2 A JAEC] BA FoEN HEG7 AL H
A ol o]F o8& 3F= 75k Yol

E o= QWALYS-2 up ZHE =gt 74
oAl QWALYS-2 up< °]-835t] ABO ¥ RhD
Ay A FAAEAAE Ak, 11 ATE
ABO ¥ Rh @HF A= 7129 Sdol=y Al
< o83t $719] HAPETS} Wl weka, FAAEH
Abe PSS Aot Blusto] AEsgH|
QWALYS-2 up9] -84 B7lelal Aashd] =
d A =Y =9 HAF A5 9 HA & @S Blas)
of BAdE vlastast shaich

ABO ¥ Rh EHE FAtdih= &Etoley AlE3
= 0|87t 71 ATE vlwstlal, FAAEHA
o teid= mAE=33E DiaMed-ID systemt
23 B|astich

ABO ¥ Rh @HF AL Ak, £do|=v AT
< o83t 71§ 9] AL} 100% (200/200) LAI5HA
t}. ol AIE =9 QWALYS-2 up AH|7t 7129
7|93 Zo] FEjt ATE Ho|il QFASHA o8
T e AEsHEldE € 5 Sl

TETA AEHAIA PAEF-HEL 7129 Al
AHES o vigetal AWAQ] wEo] ThestRE
QFHTE 8 Yo o 4T AoE BE §)

TH30I[31]. & @7olA A AEAAE vHEFS
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A =Hol §to g2 FHARE HA WEF £ U=
ol Utk QWALYS-2 up2 A4S d HE+
249] Aol EAoke 5L LA AFsHA = A
o] P44 A4 EolE QoA wE2A offEoR
H7FetEA & o]Fo] well9] Sl LTt 9
FHE F 9 HolA =Hu, AL gl dolle=
SAE o]FA] Lormg wello] ofFfjXo] HYHoE
A P 2SS HolA Hrt.

2 AT Ay, BG4 3@AE SIHeE A4S
o A, 2442 Hol QWALYS-2 upolld A4
ANE Yebfth. QWALYS-2 up?) AA Al H5H8-9
Bt FdAoR A vehd ks vE A9

3 U, URESt B o] st 8L 919 AT
o U 4 ULk At 9Py % Hrf uks
o =7t B LRt AL ole} 7HX) U9le A
% Q=) ARl ol 8 SHl-gAlel ol 9g
e ST QT ES ABT U w80 9
9919 83, 949 24, 1AYS 5ol
Sal Al Aol ol 8 Alok 2 AAo] o
7449l AE7t Bast
oy AFEA7)E ExotE
YobA Hm PAAES B U
3 ORE B 4 9 5 AT 2
549l 9318 29 4 Q= Aol Ik
Po| BE PAR BEA o] st 2
Sl8l 291 ol AAE AlWstel AX|sHoF At
B3 5 e, AEs Fule] £Y0E 19
B A7t Ao AAHE A
o] itk 71 Boley A5k Aulo
F550] B[3209] 2w, ABO @ RhD
A9 W B A5 BAYIE AL85o]
fo A2 HAE e uj SUlEoR FAk
WA o] B BA0 HARS
MO AR BTt Rtk & ATolAE 9l
2 A9 v g ZuolAY FAS B Axt
9 RhD €9439) A4 Tk AH=g) A 877
AofA] FHIEY F SEACE 254002 S7H5Hg0.
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U 55A AEgALe] @k AEEY A 3,933
oA A =Q] & SR o= 3307902 A
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