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Evaluation of HBs Ag, HCV and HIV Ag-Ab Assays using Bio-Rad Elite Microplate Analyzer

Sang-Hyun Hwang, M.D.!, Heung-Bum Oh, M.D.?, Hyon-Suk Kim, M.D., and Eun Yup Lee, M.D.!

Departments of Laboratory Medicine, Pusan National University School of Medicine', Busan; University of Ulsan College of Medicine and
Asan Medical Center?, Seoul; Yonsei University College of Medicine®, Seoul, Korea

Background : In this study, we evaluated the performance of Elite microplate analyzer (Bio-Rad
Laboratories, France) and the related assays (ULTRA line) for the detection of hepatitis B virus (HBV),
hepatitis C virus (HCV) and human immunodeficiency virus (HIV).

Methods : Seroconversion panels, HBsAg positive/HBsAg negative (n=99/n=1,422), anti-HCV
positive/negative (n=97/n=1,670), and anti-HIV positive/negative (n=112/n=1,704) samples were
used to evaluate the performance of Monolisa HBsAg ULTRA, Monolisa HCV Ag-Ab ULTRA, and
Genscreen ULTRA HIV Ag-Ab, respectively. The agreement of Elite microplate analyzer with CODA
analyzer (Bio-Rad Laboratories, CA, USA) was also evaluated.

Results : The detection limit of Monolisa HBsAg ULTRA was 0.034 IU/mL. For Monolisa HBsAg
ULTRA, Monolisa HCV Ag-Ab ULTRA, and Genscreen ULTRA HIV Ag-Ab, diagnostic sensitivities
were all 100%, diagnostic specificities were 100%, 99.8% and 99.9%, and total CVs (coefficients of
variation) were 13.8-17.5%, 3.4-5.2%, and 7.5-9.5%, respectively. The agreement of Elite microplate
analyzer with CODA analyzer was 99.5%.

Conclusions : The performance of Elite microplate analyzer and the related assays on analytical
sensitivity, precision, early detection, diagnostic sensitivity and specificity was all adequate for a
mass screening. However, further large multi-center studies should be performed to validate our
results. (Korean J Lab Med 2006; 26:436-41)

Key Words : Hepatitis B virus, Hepatitis C virus, Human immunodeficiency virus, Evaluation, Sen-
sitivity, Specificity, Elite Microplate Analyzer
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La Coquette, France) = t-&F Al Azle] olates HAH
W% microplate £41 FHIE HA EFATE HAL SE7
A RE HE AeHoE 9T ¢ Aok £ /NE ALE
o)7] W}l Agol $¢ thE 3ALY] AlokS HE-a&A R
e ¢ sltke Aol Sitk

H Ao A= Elite microplate AF£3} 8|S o]&-38l] Mo-
nolisa HBsAg ULTRA, Monolisa HCV Ag-Ab ULTRA,
Genscreen ULTRA HIV Ag-Ab (Bio-Rad, Marnes La Co-
quette, France) A%k #4717t e, AYL, 27] &%, Al
A, Aek 5ol Elite microplate AH53 ZARgH] €] A
< W7kt o5 Aokt AEst HAPEHIZE tit R A AL
A FA] dobr 1A} 315

Mz 2 Uy

1. Monolisa HBsAg ULTRA &M BIZIE

WHO ¥ E3Z(second international standard for HBsAg
subtype adw?2, genotype A Reference Panel NIBSC code
number: 03/262, 33 IU/mL)<S 243 3Alste] 7 =24 4
WA e & F W AAE A 4 A T8 34
dto] A& AE FEE A

2. dux

NCCLS EP5-A[1]9] 3}ed Monolisa HBsAg ULTRA,
Monolisa HCV Ag-Ab ULTRA, Genscreen ULTRA HIV
Ag-Ab A} Alote] AUEE AT o)) A 2T 3
= 879l AAS Ao, AR e 55 202 pooling? T
Y7 2002 B Baste] Bt o] &3ttt 7+ =it g%
28] $2 ZAAlel 1007 AR AASISIST, 7t FEIN
S/C (signal/cut-off ratio) 9] Ha, EFHAE o|&3to] HAA}
#lul (within-run) o] A|4*(coefficient of variance: CV), A}
A 7F Wol A (between-run CV), AAMEZE HolA 4 (bet-
ween-day CV), & WHo|A|4(total CV)Z F3}ith

3. E¥ME| W HME 0|88t =7| HES 8ot

Monolisa HBsAg ULTRA, Monolisa HCV Ag-Ab ULT-
RA, Genscreen ULTRA HIV Ag-Ab Z} Aleke] &4 A%t
27 AESS Y718h7] $48ted, BBIAH Boston Biomedica Inc.,
MA, USA)¢ PHM935A, PHVI16, PRBI31 S AM&-31%

A F mAA AT MR ASHEAE S
o 249 AFE i BBI dde] HR= o] Sl datasheetol
A AFEL e SEhEEH S S o] Abbott PRISM
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(Abbott Diagnostics, Wiesbaden, Germany) % " ZJR& s
Ho] 2L o]&3 Abbott AxSYM version 2 (Abbott Dia-
gnostics, Wiesbaden, Germany) 2] 7AF 232} v wstich

At WAolA AFE HBsAg, HCV A, HIV 34|
ok AA ZkzF 997), 977K, 112702 thAH S E Genscreen ULT-
RA HIV Ag-Ab, Monolisa HBsAg ULTRA, Monolisa HCV
Ag-Ab ULTRA A]%FS Elite microplate &3t ZAAPSH] o)A
At HBsAg YA 73+ Enzygnost HBsAg 5.0 (Dade
Behring, Marburg, Germany) A|2fllA Aol 2102 HBeAg
Y+ anti-HBe ZAM F 87 #4210 AAECINAL DiGene
Hybrid Capture II (Murex Diagnostics, Dartfold, UK) & ©]%&
3t HBV DNA AZZHA|AE 05 pg/mL ©]slellA 6,000 pg/
ml SR Tiekl A5 ST HIV 24 9 A 2
Mgty Yol HIV ZHoZ Agihy FHHAL = AEE
93} e B25<) AAEA Architect HIV Ag-Ab Combo
(Abbott Diagnostics) A|2FllA 25 S Bl AA S0
HCV A 3 AAT AAsta Wedel dste] HCV AL
7} 91" 7AA % Genedia HCV ELISA 3.0 (Greencross Life
Science, Seoul, Korea) A9kl 9k4del ZA|Eo]%ith HBsAg,
HIV A o4, HCV A ¢ AA A4 Al AAL Ao 5%

A7k AL, FAG7L AA7l] BRF FESHES WA,
5. AHE0|=

gaele) N9 Bl ARG IASl HBsAg
Kit (North Institute of Biological Technology, Beijing, China)
02 A33F HBsAg 24 1,400 AAE XA s}e] Monolisa HBs-
Ag ULTRA AJeke] AEo|EE H7}8l4ith Monolisa HCV
Ag-Ab ULTRA AJ%ke] Ag5olee 7He Wl ZekdAtelst
ol A A7 7E 18l LG HCV Ab 30 EIA (LG Chemicals,

Eo]% = Architect HIV Ag-Ab ComboZ A 74 £ S4
1,704 AAZ H71erAch

6. Elite microplate XtS3+ ZHH|2| 78ty HIt

DA g e o) 7RIS A 1,532
NE F292 AA3 &, LG HCV Ab 30 A% CODA 7
=3} AP (Bio-Rad Laboratories, CA, USA) ¢} Elite mic-
roplate 23t AAPIHI R 242F AALE Aldety 11 A3E Bl
sialtt B9A sk ZAlC tisiA= RIBA HCV 30 Immu-
noblot (Chiron, Emeryville, CA) 2 &<l&}3]ith
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1. Monolisa HBs Ag ULTRA ZA} Aleke] EMUIZE

Monolisa HBsAg ULTRA AAF Al¢ke] EAMALE 233
A= Table 13 Z29th WHO EFEZQ] sk wE
FEE A2 AF AE 005 IU/mLelYth o8 AYs| AL
S NP3 AT} y=08204x+1.2079 (R2=09915) 3|HL
< F UL HAAA S/C Frol 1Y W(y=1¢ W< x HH)
o] o] 84 FANLEE 0,034 IU/mLelth

2. JEZ FUt

H
0!

Monolisa HBs Ag ULTRA, Monolisa HCV Ag-Ab ULT-
RA, Genscreen ULTRA HIV Ag-Ab AA} A2k Elite mic-

Table 1. Low detection limit of Monolisa HBsAg ULTRA test for
HBsAg WHO standard material

WHO 1streplicate 2ndreplicate 3rd replicate 4th replicate
standard g0 s/c sic sic
(UML) Ratio Result Ratio Result Ratio Result Ratio Result
33 409 P 389 P 463 P 438 P
0.33 64 P 6.1 P 66 P 68 P
0.1 23 P 24 P 24 P 23 P
0.075 22 P 22 P 26 P 24 P
0.05 12 P 17 P 12 P 12 P
0.025 06 N 07 N 07 N 07 N
0.0125 04 N 05 N 05 N 05 N

Abbreviations: P, positive; N, negative; S/C, signal/cut-off ratio.

Table 2. Precision performance of Bio-Rad ULTRA line kits on
Elite microplate system

[tem HBsAg HCV Ag-Ab HIV Ag-Ab
level 1 2 1 2 3 1 2
Mean S/C 12 116 18 27 62 19 53

Within-run CV 7.2 50 38 25 15 20 45
Between-run CV 13.7 54 07 42 12 39 22
Between-dayCv 82 117 35 23 28 61 80
Total CV (%) 175 138 52 54 34 75 95

roplate AHg-3F APl Alg S A

2 AW # o)Al 4*(within-run CV) A
(between-run CV)= Table 29 72437, = ‘50174]‘}?% HBSAg
13.8-17.5%, HCV 34-5.2%, HIV 75-95% 9]

F Ask ekl o

A3y L o] L3} Elite microplate AFE3} ZAAFH]
Xoke] 27] A& =HL w Az}, HBVE 21994, HCV
Q) 3

=

Monolisa HBs Ag ULTRA, Monolisa HCV Ag-Ab ULT-
RA, Genscreen ULTRA HIV Ag-Ab A} Aoke] g7k
EE BF 100%0]90H, AdEo| == 7+ 100%, 99.8%, 99.9
%©)TH Table 4).

5. Elite microplate AtS3} ZAFEH|S] JHES Tt

LG HCV Ab ZUA|ok) tjaf CODA 7H]¢} Elite microplate
Agst A E Bl A3, Y& 995%, kappa FE 0.83

Table 3. Comparison of the performance of Elite microplate sys-
tem, Abbott Prism and Abbott AXSYM version 2 in seroconver-
sion panels

Days Elite Abbott Abbott
Panel serial No. since  microplate  Prism* v,e/\eriSot]N;*
1stbleed (S/Cratio) (S/C ratio) (S/C ratio)
HBV BBI
PHM935A-02 2 0.1 05 04
PHMO935A-03 7 0.2 07 04
PHM935A-04 9 02 03 04
PHM935A-05 14 0.1 04 04
PHMO935A-06 16 0.2 06 04
PHM935A-07 21 15 18 07
HCV BBI
PHV916-02 2 0.6 0.1 04
PHV916-03 7 0.1 0.1 03
PHV916-04 9 1.0 02 04
PHV916-05 16 0.8 1.0 02
PHV916-06 19 22 1.9 44
PHV916-07 23 34 27 1565
HIV BBI
PRB931-02 2 04 03 04
PRB931-03 7 04 04 03
PRB931-04 9 05 03 04
PRB931-05 15 09 03 04
PRB931-06 28 37.8 70 75
PRB931-07 33 37.8 64.9 14.2

Abbreviations: S/C, signal/cut-off ratio; CV, coefficient of variation.

*Information was obtained from seroconversion panel data sheets.



Bio-Rad HBs &, HCV, HIV Z2-2tH| ZAM[2T} ZH| Hot

Table 4. Summary of the diagnostic sensitivity and specificity
of Bio-Rad Monolisa HBsAg, HCV Ag-Ab, and Genscreen HIV
Ag-Ab ULTRA kits on Elite microplate system
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Table 5. Comparison of anti-HCV results of LG HCV Ab 3.0 EIA
test kit (LG chemicals, Seoul, Korea) performed on the different
automatic analyzers, CODA system and Elite microplate system

Test Elite microplate

Performance Test sample Performance
item ftem  mber Posive Negative (9°%Cl)
Diagnostic HBsAg 99 99 0 100%
sensitivity (96.3-100%)
HCV Ab 97 97 0 100%
(96.2-100%)
HIV Ab 112 112 0 100%
(96.7-100%)
Diagnostic HBsAg 1,400 0 1,400 100%
specificity (99.7-100%)
HCVAb 1,670 4 1,666 99.8%
(99.4-99.9%)
HIV Ab 1,704 1 1,703 99.9%
(99.7-99.9%)

Abbreviation: Cl, confidence interva.

(95%2Z 7k 0797-0962) 2 43 X &S HATHTable
5). B93] A3E Hel 8 Al uls] RIBA HCV 30 Immu-
noblotZ 13t Ay} 2% gAlo|dth Elite microplate AF=3}
Aelde S A7t 27hel0E Wi CODA A3} 7]
o| A= 67| Z Elite microplate A-g3} AH]e] ko] thah o
= 7% H3tH(Table 5).
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FEE T volga 2 A Ak Aol EEHNE
A E7et Sl ofids] BuEY 9l AYoIH{3-6].
X 3 ARV F ke EE dEAE Tl
A Ad FA 24 A3E B 23" 8 2550709 thal 4
A A e

=AUtk Bt 9l

oA AF7HA 0047d°ﬂ o2 JHH7].
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o AU HBsAg A5 B Al BAUES 2718

223, Monolisa HBsAg ULTRA ZA] A4 A
005 IU/mLE #AFIth ol IMMULITE 2000
HBsAg assays (Diagnostics Products Corporation, LA, USA)
EAU7IE 01 IU/mL[10], AxSYM HBsAg version 29]
EANZE 003-017 IU/mL[11], Elecsys HBsAg (Roche Dia-
gnostics, Penzberg, Germany) 2] 0.033-0.055 IU/mL[12], Ar-
chitect HBsAg9] 0.05 IU/mL[13] 3} H|wsle] & wj, v
o Aoz dAvtH

A&

LG HCV Ab teston
Elite system Total Kappa'
Positive Negative
LG HCV Ab Positive 30 6" 36 088
teston CODA  Negative 2" 1,494 1,496
system
Total 32 1,500 1,532

*Eight discrepant results were confirmed as all negative by RIBA test.
'Standards for strength of agreement for the kappa coefficient: <0=
poor, 0.01-0.20=slight, 0.21-0.40=fair, 0.41-0.60=moderate, 0.61-0.80=
substantial, and 0.81-1.0=almost perfect[29].

HBsAg®) 39 247)("" 447 >91[141 £9Wlo)= HBsAg
H2RAAN 924 Qoslt A8 shtol1s, 16],
YL B9 YU YONTHIT). weh, olHF EAWe|Z 2

a2—

g & 9+ A%o] 53|, HBsAg epitopes ¥35h= 3
cl AZIA) o] B4 w Edwe] AE
o7 dEA Ju18, 19]. ® AFM=
wold HBsAgdll Wik Aok AE5S kA BAAT
Monolisa HBsAg ULTRA Aok Al 719 ©HEEA4 g9
*12%%6%& DEEA A9 g o] HFEAFIAE o183
10]U§ \:}ii Oig}z‘g ]/\:]—ELEH/\]_Q_Ezfg-j]

- el

Aol & =S
o] &3sl= AAM o vl e 5 ‘?i"]‘é‘ﬂ G1l45R & X3t
2 Holg AZEoIA o S Ao FAdHT{20].
Monolisa HBsAg ULTRA, Monolisa HCV Ag-Ab ULTRA,
Genscreen ULTRA HIV Ag-Ab ZA} Aleke] AWEE =%
2xol wte}t & HolAG7} 242t 138-175%, 34-52%, 15-95%
o Aes Btk o 7120 #dE 3 R EY ADVIA
Centaur HBsAg®] & WolAl4 <15%[21], AxSYM HCV ver-
sion 3,09 & Wo|AS 6.63-7.71%[22], ADVIA Centaur anti-
HIVE] = wWolAg 84-1365%[23], AxSYM HIV Ag/Ab
Combo?] & Ho|A|4 <10%[24], Architect HIV Ag/Ab Com-
boo] F WolAF 36-157% (2519 vwE w), frAlE o) 4
AL E HolE 210 % Addch
BBI 83437 ddS 0|43 2717%%5 74 Monolisa
HBsAg ULTRA, Monolisa HCV Ag-Ab ULTRA, Genscreen
ULTRA HIV Ag—Ab 74/\} /\]"EQ Abbott PRISM, Abbott
NE$717Hs HolFo], o5
71ESL fAM Ass 7?*] 9,1%% grst —? Atk HCV
Ag-Ab ULTRA A9} % x 1
)

:L_rlr

=g T HEg AEs] Hld) 210% 50 B $5aAE
SISkt Web ol)e), HOV SAEEAAIE ol Adsl gl
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S ARl = F-3A FAHE Aokl 2 olRE THA
o FAE 72 ZoE yddEn

Monolisa HBsAg ULTRA test?] @RI E9} AdES| L
= 100% (95%A=T7H 963-100%), 100% (95%AH 7k
99.7-100%) 2. & w3k ol sPEhEEHASAU
ADVIA Centaur HBsAg assay (Bayer, Marburg, Germany)
o] AYRZFE(100%, 538/538) 2 ATE0|%(99.94%, 5259/
5262) ¢ Hl5=gt o2 FPEHTH21]. Monolisa HCV Ag-
Ab ULTRA test®] ZGRIAES} ATEEE 100% (95%4]
FT7E 962-100%), 98% (95%A1 )7k 99.4-99.9% ) o] ATk
o]& Architect Anti-HCV assay9 J@E0]%E 99.92% (3808/
3811)[27], ADVIA Centaur anti-HCV ¢ ZeH217+%(99.6%,
449/451), XE0|E(9990%, 5182/5187)[21]9}F frAkeh %
o] A5l Ao Ao

Genescreen ULTRA HIV Ag-Ab A|2Fe] 744, H Ao A
AGNZAE 100% (95%AFF7k: 96.7-100%), AEHEC]E 999
% (95%AET7F 99.7-999%) = v)§ 53 4 ox Bt
-3 SAAAES H718 Kwon 59 9704 Architect
HIV Ag/Ab combo, Elecsys 2010 HIV Combi, AxSYM HIV
Ag/Ab Combo 71E] JGRIZAEE 100%°19Y ¥, 95
o) glojM= 7+t 99.6% (Architect assay), 98.8% (Elec-
sys assay) 98% (AxSYM assay)E Hthy st+=d[28],
o] A&} B W& Genescreen ULTRA HIV Ag-Ab AJeFS
T2 -3 SA Al vls) JgSelert tha e Al
2 @EAh HIV fF8Ee] vud B sy d48 133
& o), AdEo|27t Z2 Genescreen HIV Ag-Ab combo Ultra
= %A BTt U B 107 oA

LG HCV Ab 30 A2k o]&3}o] Elite microplate AF=3}
A} Z4H]9} CODA microplate A58k AL JH1E B ek A3t
Kappa 237} 0882 48 AX &S HoiFATH29]. Elite &
Hle] 2571 Hof 792709] AA G} 27739 plateE FAlO A
& 5 3lor dHAEEE 71e§ microplate 71HEe] Abg3E A
ot} watM tiFE AAMIA AREEl71o] AE e AH|Et oA
At} &3 Elite microplate 253} v|= BARS] AlES AR
A Fale dAAQ A5t ZuEe Hla) HE EE&HOE AJk
&88 4 gloke Aol AUtk Al e AR A
Akgrel A GRS ke =W ASF A9
A28 Qe -+ Elite microplate AF£3} ]9} 7o)
FAQl Au] ] E9jo] s ofof & Aot}
AR 0 F B A3 X Bio-Rad Elite 1]9 ULTRA line
HBsAg, HCV Ag-Ab, HIV Ag-Ab Aok BEAwzZ: 4w
L, ZRET AN, AgEelx, A 5ol At
oA 73 AE Ko, tiifRE AHAARE AMELs)o] A%
AR E AR F7HQ R o3 AE 59 A
SEojof & Aojth

o O
o =

HHZE : 2 ATME Bio-Rad Elite microplate 253} 34
(Bio-Rad Laboratories, France)$} hepatitis B virus (HBV),
hepatitis C virus (HCV), human immunodeficiency virus
(HIV) ## A9H(ULTRA line, Bio-Rad Laboratories, France)
o d%5E Bkt

B IS ol HBsAg %A 99 7AA, &4 1422 7A,
HCV 3 94 97 A, &4 1,670 ZA, HIV A %A 112
AA, €4 1,704 AAE o]-&3lo] Bio-Rad Elite Microplate A}
=3} )9} Monolisa HBsAg ULTRA, Monolisa HCV Ag-
Ab ULTRA, Genscreen ULTRA HIV Ag-Ab A]2fo|| tjs}
o BAURE, AUE Z7] 435 AVULE ADE|E B
Elite Microplate FAPH] 9] AAI&& 2483t

Z3} : Monolisa HBsAg ULTRAY AESAE 0034 1U/
mL°]13, Monolisa HBs Ag ULTRA, Monolisa HCV Ag-
Ab ULTRA, Genscreen ULTRA HIV Ag-Ab ZA} AJ2ke]
Ak A== B 100% 019000 950 ms 717} 100%, 99.8
%, 99.9%°]12 ). Monolisa HBsAg ULTRA, Monolisa HCV
Ag-Ab ULTRA, Genscreen ULTRA HIV Ag-Ab ZA} AJ2F
o F WolAsE 747t 138-175%, 34-52%, 7.5-95%°11th.
TY A%HLG HCV Ab Aleh)< ol&-3te] CODA A3t 4]
¢} Elite Microplate 2H5-8} 015 vl Az AX &S 995%
otk

ZE: ¥ AN AR BHRgE AUE 27 43,
AVHE, AVSIE, YA 5 AL A
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