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Evaluation of the Automated Blood Bank Systems IH-500 and VISION Max for ABO-RhD
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Background: The use of automated systems for pre-transfusion tests is increasing in an attempt to reduce workload and the impact of human
errors in blood banks. We evaluated the clinical performance of the automated blood bank systems IH-500 (Bio-Rad Laboratories, Switzerland)
and VISION Max (Ortho-Clinical Diagnostics, USA) for ABO-RhD blood typing and unexpected antibody screening.

Methods: ABO-RhD blood typing was performed for 410 samples, and antibody screening was performed for 332 samples, including 15 anti-
body-positive samples. The results obtained from the two automated instruments were compared with those obtained using manual methods for
ABO-RhD blood typing and a semiautomated method (DiaMed-ID system) for antibody screening. Additionally, both instruments were evaluated in
terms of concordance rates, sensitivity, and carryover.

Results: The concordance rate of the ABO-RhD blood typing results between the manual methods and the two automated instruments was
100%. For antibody screening tests, the concordance rates between the semiautomated method (DiaMed-ID system) and the automated meth-
ods were 100% and 99.7% for the TH-500 and VISION Max instruments, respectively. The sole discrepant result was obtained for a sample iden-
tified as antibody-positive only on the VISION Max; the antibody was identified as anti-Le”. The overall sensitivity of the two automated instru-
ments was the same as or higher than that of the semiautomated method. Carryover was not observed in antibody screening.

Conclusions: The IH-500 and VISION Max instruments showed reliable results for ABO-RhD blood typing and unexpected antibody screening,

and can be used clinically, with confidence, for pre-transfusion tests in the blood bank.
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ZLefuf 2| ohek et AbES | F A7 A 2] AEaku] o] T
ol 7|2 QIgh O FE FolaL HAF BES =olu, HAF A7t
W2 7ol A= 7o vl HA AR} HIE-S EY 5
Atk BAA o|F wfZol @A AHEsdn] o Argo] At
S7kekaL Aeh3-5) 2| AHsabdH]olls f5-8-3 i (column ag-
glutination technique), TFAFAE L E 2 H(solid phase red cell
adherence assay), 12|31 &2} 8(erythrocyte-magnetized
technique)& Y2| = o= thFet 7 E0] = o] o]-85ar 9l
tH6, 71. TH-500 (Bio-Rad Laboratories, Cressier FR, Switzerland)}
VISION Max (Ortho-Clinical Diagnostics, Raritan, NJ, USA)+ ¢
F4UUS Yol o B AFHR 15002 Age)

column=;, VISION Max= 3-8 u]A|7E 7]&(glass microbead ma-
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trix)-& 3E3F5FL Q= columnS- ©]-8-510] ABO-RhD EHE A},
B 7| A AEAA S SHA T 7He ke S At As ek
slojet. vk, @R 7] =il A TH-5003} VISION Max “gw]o]
ok 87t dlofE 7t 2l B gick

olof i Aol A= BN AgSdH] IH-5002} Vision Max
= ABO-RhD 83 gAtet wlefl7| AdAE sk, 1
IS @A AAelA AlRFRl sto] Bt AR EE o8-
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o182 HA-s S wlol|7 A AR Aol vl skl o/
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2 BHL o857 AEIG ol L FAe] EDTA Polg
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U = E [e]
= AACVIEA, A, &8, 630 o F-5 Wi 5 A
3t3Itk ABO-RhD @l Hak= @ £ 4841 o, H]of7]
Al AR 72A1%E

to o do - ob flo
3

3PS 71 (reference method) & &2 A7s}o] 5 2458419
A} niwsllom, AAAL H7FR| Rl CLSI guideline EP12-
A20] whet 7z} HALe] A& Rz, Sol=E B7Isk3irHs].

1) ABO-RhD AU A}

2713 ABO-RhD @HE HAb= murine T2 IgM anti-A%}
anti-B Y human ©-E-24J 1gG/IgM anti-D (DiaMed GmbH, Cress-
ier FR, Switzerland) & A}-8-510] &eto]| =} A|FIHES FA o
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1A]5}o] ABO E+% AR} RhD ENE HARS Al3fstaL, ABO
&3 A= ID-Diacell Al, B cell (DiaMed GmbH)-S- AF8-5}0]
| R AR ATE WS, AFI) 1500
< ID-Diacell Al, B cell} @47 % -5 HAP} FAlo] o] Fof
]+ 1D card?] DiaClon ABO/D+ Reverse grouping2r AR8-5}10
Al3ateiet AHE3kA] VISION Max:= 0.8% Affirmagen Al, B
cell (Ortho-Clinical Diagnostics)1} Z}2}2] gF& A A|2Fo] Eo0iQl=
ABO/Rh Reverse Cassette S 0]-8-510] HARSIALE T 5314
= BE o] Aoz FEgl o v A= WAk 7|
gto]] A3]aL Az Egofo] Ofsf] AFFo = QlA o] WAtz
wal A trace, +1, 42, 43, +49] AR Ao HI1EQck
B Ais 949 A @A3F Ak At dAskE A
ot dogS Wstglen, 71E w71 AbssbdH] AARY
Bl Hmo] 7Heskal HEE At dXTE A0k = A
Aip7h YRR Ao = 7hskglet

et

>~

2) HI0ll7 [&A| MEZA L STHHA

HEREoF 0 = A3t H] o 7|34 A3 Ab= DiaMed-ID sys-
tem (DiaMed Ag, Cressier FR, Switzerland)2 0|-8-5}%. 01 t}E0]
ZF2EH@nti-IgGe} anti-C3d)o] EFHE|o]¢)= LISS (low ionic
strength saline solution)/Coombs cardo]] A AHE-EEL2] ID-
DiaCell I, IT cell-& Z}Z} 50 ulA] B8 32} 48 25 uls 4
7¥ske] 37°Coll Al 15871 325k 3 102 53t YAl stof ¥k
IS Seke = BASIeAT: AHESdE] TH-500001 4= B3t
Wi} HAU5HA| ID-DiaCell 1, 11 cell} DiaMed-ID system (DiaMed
Ag)-E 0]-8-31% 21, VISION Max= 0.8% Selectogen I, 11 cell (Or-
tho-Clinical Diagnostics)} AHG (anti-human globulin)7} 328}%]
©]9)+= AHG Poly cassette S 0|85}k A-53HH]o| A 7HAE
o), 7] R A} B, &, PAIRe) 5o AL BE 4
o 2aEglt T AEsue] M AT U et
of ola) ¢85t A3 Eolof of8 X502 AEo] W
off W} -, +/5, +, ++, +++ ++++2] AR 3|4 E|o] B EQch
v]of| 7|3 A8l A jE 7HR] o) S Hl HAIES ]
A71A FHAAE AT WEAESPH(DiaMed-ID sys-
tem) ¥} A5 2HH] TH-5000]14] H]of|7] 3] AR 44l
A 1174 A d 2 LA % ID-DiaPanel (DiaMed Ag)E,
VISION Max©j|A4] 2FAJ2l 79 0.8% Resolve Panel A (Ortho, Rari-
tan, NJ, USA)Z 27} GAIE 574530tk 7= A-sahgu] ol A] H]o|
71 A A 2 F AN B FEREY SATRT AF
stalom, Hlof|7]3HA] AEAARIA YA 23S Hol= A
il A|3] 7]l st} AaiS 7= AlRYstoit: a4
S papain A2|E 1.0% ZHEE 28 117]9] Set ID-DiaPanel P
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Table 1. Comparison between manual and automated methods for ABO typing

IH-500 VISION Max
ABO type

A B 0 AB Total A B 0 AB Total
Manual method A 116 0 0 0 116 116 0 0 0 116
B 19 0 0 19 0 19 0 0 19
0 0 0 125 0 125 0 0 125 0 125
AB 0 0 0 50 50 0 0 0 50 50
Total 16 19 125 50 410 16 19 125 50 410

Concordance rate, % 100 (410/410) 100 (410/410)

(DiaMed Ag)E Z+ZF NaCl/Enzyme card (DiaMed Ag)of| 50 uL#]
G gz} G4 25 plE 3718k LISS/Coombs ¥} S5t H)
Wo.2 st Bt

Y55 (DiaMed-ID system)¥} = AH53b4a] AARH H:
oA o) 7hsskal wE At dA)g &

I} A Ao = 7HEsgon, Ah Bal el FHARo)A
A &Y}= Wit E3P(DiaMed-ID system)& 7]2% © 2 3}l IH-

5003 VISION Max #APHS WA O 2 shof = A}-gobgn] 4

AT HAHR) AR &S T3k

3) tlofl7 [&H| SlMZAL

sl aAle] A% A WIS $i8) SIAALE it
A FHAAE Akl E-2 2o d3(anti-E9} anti-Le?) 9
Al9F-8-(Ortho-Clinical Diagnostics)© & -2 THE24] 1gG anti-
Fy, CHE-E4) 1gG anti-c 3 CEEA) IgG anti D FUHS AH§3H
ek o} YohS AeIAI AR 2ep ATl HA112565F0]
2453 (DiaMed-1D system), AHg3}4H] TH-5002} VISION Max
2 Bloj7]A AEAARES AR & SN 7S wt
S74%E trace($) oo &2 AAsto] AR HEVHE

shoick

i
El

B

AloFg-0 & L}-& 19710 thEEA4] IgG anti-D (Ortho-Clinical
Diagnostics) & FAA =, AeAArE S/d84= A&k
AHHARS AAISHITE = A-gahau]of A 2 ok
WS 48] Ako R AL olold SRS 43] o

=/34712] Aute] FFFe vA=A st

A
g 1

1. ABO-RhD &3 ZA} Za}

D gHd 4
ABO @y Hrl= F 41087 F AFS 11684, B2 1194
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Table 2. Comparison between manual and automated methods for
RhD typing

IH-500 VISION Max
Rb Positive Negative Total  Positive Negative Total
Manual Positive 409 0 409 409 0 409
method  Negatve 0 1 1 0 1 1
Total 409 1 410 409 1 410

Concordance rate, % 100 (410/410) 100 (410/410)

A, 0F-2 12584, ABF-2 50841921, RhD HAlA = ¥4
40984, 4 18A19] £ E Hof 47 a} F AH] 5 100%
125} tH(Tables 1, 2).

Apgep| Auke] Wkt 7t v awshel
s HolAL +1 oo Apo]= Aol FaFE
= ApolE Holx| grol A, AL =T A
FHFo] A2 YA|EHA] Yot TrEE7LE WEH
2, H|G|7|[&x| MEZAL X SHHAL Aot

H]ol| 7| A AEAAL 33270 F @A APl A AldiEel Bt
3 (DiaMed-ID system)of|l 4] /32 3187, P2 147102
UERG T 9158t 5U3t DiaMed-ID systeme ©]-8-3F <}
E51AH| [H-5002] - 473} 100% (332/332) LA|5Hct. 1t
W VISION Max®| 7Z-9-+= 374 31744, &8 15342 vkb-s3t
H(DiaMed-ID system) 23} W] 3}312 wf 99.7% (331/332) &
A& Bt v|d713A] Aol EY2] datE Hol= 1
Al F2EEY dAZRARE Al BERE3HH(DiaMed-1D
system)¥} A-g2HgH] TH-500 ARoljA= SFA4dolglo, 253}
78] VISION Max®] AtollAl= o2 ettt Bl 7|34
AEAALA S Bl 15HAE ol8-ste] FAHARE AR
A}, BEAESH(DiaMed-ID system)¥} 7 A-g-3FgH]of|A] B
e 1l 147A o] el F8% o7 3Al= anti-E 771, anti-
D 274, anti-Fy* 27, anti-Le* 17, anti-E+c 171, anti-c 1740]1T}. H]
A7IGHA| bAoA EUA] ATE Hol= 1Al 288
& SA7RR] Al B 7| 3HA] 5 ARl A VISION Maxef| 417k
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Table 3. Comparison between semiautomated and automated methods for antibody screening

IH-500 VISION Max
Antibody screening
Positive Negative Total Positive Negative Total

Semiautomated method Positive 14 14 14 0 14

Negative 0 318 1 317 318

Total 14 332 15 317 332
Concordance rate, % 100 (332/332) 99.7 (331/332)
Sensitivity, % 933 100
Specificity, % 100
Table 4. Comparison between semiautomated and automated meth- ini ,g

ods for antibody titration

Semiautomated

Ab specificity method [H-500 VISION Max
Anti-E 1:16 1:64 1:16
Anti-Le? 12 1:4 1:16
Anti-c 12 1:4 12
Anti-Fy* 1:4 1:16 1:8
Anti-D 1:1 1:4 12

A AAE AL 7)) 2
FASBHALE AldYeE A} V-
SION Max®] Z31}e} =AU anti-Le' = ZFQ1E]o] TH-5002] 1|
71 AEEAETZE 91590 Ao 2 wE|gle) o] whet
u]of| 7| 5H4] A ALl A TH-5002} VISION Max®] RIZFE = 717k
93.3% (14/15), 100% (15/15)%.21, Eo]r== ZF2F 100% (317/317),
100% (317/317)3CH Table 3).

3. 7-I>‘<l:l|7|- 7:1—||.

vl 71 Sl HAE & 5F2 HIlZIA] anti-E, anti-Le',
anti-c, anti-Fy* & anti-Doj] tfj3f} A|85}tk TH-5003} VISION Max
ol A&V ELE 717} 14 (anti-Le?, anti-c Y anti-D) - 1:64 (anti-E),
1:2 (anti-c2} anti-D) - 1:16 (anti-EL} anti-Le) 2. 2 H|o|7|&A] EF7
of e} chopsbA) Lhebgtek 53] vl 1) W ek gu|S
A8 9ol WSS s DAL & A WS B
91, E3] anti-Le* 2] 7~ VISION Max©]| 4], anti-E, anti-c, anti-Fy*
9 anti-D 7% TH-5000)| 4] =2 77 =S HTHTable 4).

4, WX (Carryover) Zu}
H|o]l 7|34 AbAA A mxked H7t Anp T A wE o

of AL Hel F3HAe] Aol FFe F

Sl Ao 2 el
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[e)
=

& 57193} v wste] 100% A &-S HYon, o= AF-SH
oz ] )

|5 AHEshe v Abs3bdu] o] dA&dt fARSEITHY, 9.
FAIEAAN A F ] R B EP(DiaMed-ID sys-
tem)] AT}e}0] A]-g-0] 997% o4O & 023 AnLE W)
£3] 1H-5002] 7-$-= Bl 7|3A] bAoA 9iA-E3(Di-

aMed-ID system) 232} 100% LX|etG=d] ol+= 7| (refer-
ence method)?l HE}=8lH T} 2} =514H] TH-5000| DiaMed-ID
systemol 2 BT FA LS 2 2 AzAe] AES ALE
stal Q7] wiizell o= A= ol 71Hs gt Aasik Blell7 @A) A
A A 2R 23S et 1Al dE2EEd 9A7
A|k Al gt VISION Maxol| A QFAJ 0 2, §iAk-g3H )k TH-5000]
A= &44011at, VISION Maxof| ] anti-Le' 2 4 E|{ck. o] 7]
of thsl 712 FAHE FKstel vl || BHEAE A
31 Ay} VISION Max®] 239} =U3}A anti-Le'=2 &HQ1=|9Ick
Anti-Le= o) 1gM BRI AL2olA W] 71 2], &
Wy SuRg 5ol BAIZ 79 Yor|A glof oz 2
o= fls ez deA QLo Hha-2 o] Mo} § anti-
Leto]| ofgt 884 +EFAE AR7F =27 gl uf gloHi2
13] VISION Maxol/H antiLe'd] 7% nlol7|5] sj4724t 2
F}olA] VISION Max+= 1:16, TH-500+= 1:42] 3] 4ulj4=oll A HEE]
6] VISION Max®] A& W%} ¢ =8 Ao g &= Ast 4~ Q)
7“‘:} H|of| 7184 A A A —% 27181592 W] anti-Le?
Z2 Lee Sl Th=d A aME S84 540 7Hs3t
% H]of| 7| Z1gofl Al Lewis ﬁl FA7F Rh AlE A o
2 5740] 7he et 7397 kil B v Qlek Weisbach
5, 16], Kim {1710 Wk=™H OrthoA}] BioVue system©| 5
HAFSHHE 0]-85t DiaMed-ID system® T} anti-Le* &S
| &=rkal 23k vf Qi) E3t Lim S{18]19] AFtolAl= Ortho
BioVue system©] DiaMed-ID System} H|35}o] LISS &7} 52
o] F7kE]e] QlofA FHYFAE Ht WItsIA AEshe AL

o5

o
uE
O

[
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2 AYZreickar Aslar Qlck Park 51013} Cid 51112 £ Z%ﬂ
7o) 2ol S 7152Ql 849 atolof 7|QIghtar K arskar
tt. Y=o Y52 DiaMed-ID system Zl(geDS 7|22 /\]'
45}1, Ortho BioVue system- -3-2] H]A|7-(glass microbead) 7]
A& AHESte At 1 grel Atell Bagt HA 9 AA 8
G e W AR EAREY Aol = Adrgstar ik sHAJRE o] =
AR AAERE MRk o = kAo 2 Fagh 3o dlolle
2 Aol7k gls Ao= HarEa lo B z[15], Au] A Al o]
S5 AT 2a7h e AR oA

= a5 Zﬂf&@.%A BO-RhD fé?ﬂf%' FALll A ABO ool 22

o2 GA47} 2o, Hlelr|g
A A ACE o deﬂ 47k 247A) 4e0] 18 23
Aataloleb Holck mreby o] Meksl $13 o choket %
0] g7} ek BHa 40) PAS Zeke A7 WA A
Atk Sl A Eabgu|o] Eelo] $71ate] et
BRE A B3| 5] 7Pt o) oAl 9, 17, 19-22), o5 A4
A3} 5 71 47} v|stel Al v X8-S Hol
oIk Tt Song §1519] Aol whel QA A 4= oAk wh 2}
o] EQle Frjel glrae] sldol A 7k} A| 224
7HE T34 4= Qlrki 2l v ik meby Zpael 1
shsl 371X 2o] vhegickel 2 5abn]7} 5718 A THs
o Az
A2 A0 2 AE3HA] [H-5007} VISION Max®] AAPATH=
710 ALg3HE 47T w s v sk} S AN S
1o} 4123} gk A0 2 7ol mbA 2HEE) [H:500
3} VISION Maxiz oleaol 4] 43 1 ZAfollA] idos

SE3P A8 4 912 Aoz Az

I H}J

ol
—

2 o
BHZd: 2 20 Aol B s ge] A8 Holagol Ao ¢
e} 1] 2.7 JaHE Fol] 918l WA F719KR 2l Aol
t} ojofl & ol A= ABO-RhD EH3 Ao} vof| 7|84 A
HAVo| A HoH-2-8) }53}4H] TH-500 (Bio-Rad Laboratories,
Switzerland)Z} VISION Max (Ortho-Clinical Diagnostics, USA)2]
Vi a8 el o1tk

]

o
$: 5 410719] ABO-RhD SN Aol 15712 wlof 73] oF
JAAE =3t 332709] B|o7 1A AEHAE AlYsHAH. +
oM
A

> 0E ¢

N

F3F4u] 9] ABO-RhD EHE AXZut= 4271} vlof|7]3};
A AEAA A= A FSPHDiaMed-1D system)¥} H] W }%]
T E=3F ABO-RhD GG ARl Blo)l7 |3 ATE A A LA
& 167|814 |4 7AL, carryover EHo]] thaf B7laHoict
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Zub 7 A-EsPdH|el 47142 ABO-RhD NS HAHAT =
100% Y253} vl 7|54 AEHALe A BEAE3HH (DiaMed-
ID system)¥} H| W3} o] TH-500%} VISION Max®] Ux]&-2
22+ 100%, 99.7%k. 31 7]9) BA2] A= VISION Maxol| A1k
FAVTEAAL /012, anti-Le' = ZRIE| QI B]o|7|3A] 514
AAtolA = B s e Eo AbssbdHlol A DAY H w2 HE
=S Halon, A Ad Aol A HA| 7F WARHe- yHEkE
2] okqrek

AR TH-5002} VISION Max:= ABO-RhD ENE HAR} A4
HAAA Al=|eaket A-E Bk whaba] Foeggo ] 4=

8

& A ALl OARH O B AFREF 2= 9 Ao 2 AzFEL)
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