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Comparison of Nine Different Qualitative HBsAg Assay Kits

inyoung Yang, M.D.!, Jong-Hyun Kim, M.D.2, and Yeongsic Kim, M.D."!
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Departments of Laboratory Medicine' and Pediatrics?, College of Medicine, The Catholic University of Korea, Seoul, Korea

Background : Qualitative hepatitis B surface antigen (HBsAQ) assay kits are still commonly used
in Korea where hepatitis B virus (HBV) infection is endemic. The accurate determination of HBsAg
plays a crucial role in the diagnosis and prevention of HBV infection, especially in endemic areas.
The aim of this study was to compare the detection sensitivities of 9 qualitative HBsAg assay kits.

Methods : Seven pooled sera with HBsAg concentration ranging from 0.14 [U/mL to 29.96 1U/mL
were prepared. The HBsAg concentration of each pooled serum was determined by a quantitative
HBsAg assay, Architect HBsAg (Abbott Laboratories, Ireland). The fully automated immunoassay
kits included Elecsys HBsAg (Roche Diagnostics, Germany) and Immulite 2000 HBsAg (DPC, USA)
and the rapid tests included 5 immunochromatographic assay (ICA) kits and 2 reverse passive he-

magglutination assay (RPHA) kits.

Results : Elecsys HBsAg (Roche Diagnostics) showed positive result in pooled serum with HBsAg
concentration of 0.14 IU/mL, but Immulite 2000 HBsAg (DPC) showed negative result in the same
concentration. Although ICA kits showed variable results among different assay kits, all of them show-
ed negative results in pooled sera with HBsAg concentration of <1.89 IU/mL. Two RPHA kits showed
negative results in pooled sera with HBsAg concentration of <7.98 |U/mL.

Conclusions : Although ICAs were more sensitive than RPHAs, they had variable sensitivities for
HBsAg and were less sensitive than the automated immunoassay kits. Therefore, ICAs and RPHAs
should be used with caution in the screening tests for HBsAg and their sensitivities need to be im-

proved. (Korean J Lab Med 2010;30:178-84)
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of =W, HBsAg AAF Zol71# 71 20018 3767130l A
2008 70271 71O A& F7tekglon o]e} tlEo] WY
Fznfe o Ho 2 HBsAgS HARE 7|39 vl&% 2001
4 6.6%°14 20024 11.8%, 20034 15.8%, 20044 18.7%,
20054 20.9%, 2006\ 20.3%, 20079 21.8%, 2008 21.9%
2 34 o F7bke Ao Uepdth3-10], ey fHE
=2 FUollA URHEst W ZrolHARE ARSdhe A2 B
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2007 TEHE 109714 7hEE st JRIAER
AAreIstato] ol H AZHZIAE Wl ghxte] dol
AEste] 238 Alxof o83ttt e HaL
wo] HIV 24, C¥7tg8to]2A(hepatitis C virus, HCV)
244, Hb <30 mg/dL, total protein 5.8-8.0 g/dL, bilirubin
<1.5 mg/dL, glucose 60-110 mg/dL-& W=3l= HAE15]
% Architect HBsAgT} anti—HBs (Abbott Laboratories,
Sligo, Ireland) HAMIA 2% /4% HA 2071& A5t
—10CollA PEEAsIGiet o HAEE o] A=Y HBsAg
F E5dA 54 A] sflEste] Este] ARESHlT) thek
gt FES 7M1 EFEHE WET] A3l Architect HBsAg
(Abbott Laboratories) AAtlIA] o2 el 157 9] et
oA B XS TFaNA 18AIZE Rt 4T oA AREZ|(IKA
Co., Staufen, Germany)E ©l8sto] =81 £ 2 FASIAA
A EFEAE 1R ESITh 2Ea of7)of ebA ATt
HBsAg®l BE7HA WA (hepatitis B surface antibody,
anti-HBg)7} 4% @4 & oAl F71stol U+ 7t
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ok, 18 T 18AIRE E1t 4T
71 4L 0.2 um DISMIC-25
cs filter (Advantec, Tokyo, Japan)S ©|-&3to] oJxfA|A A
+ 7HA =9 HBsAg £583< Ve ¥ 1.5 mL FEO| &

to] AARE AAE miztx] —70°C o4 YeRastATHIS,
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EFEHY FAEE FI] flste] ffof FUs W oR
T+ 7H w0 EFEAS Alxste 2072 #ske] Wek
woksich, F 7H] 520 YA JAES skl g 714
353k AFHAR] Architect HBsAg (Abbott Laborato—
ries) O &2 HHE ARSI 209 Bt AAREE S 2] of] gt ¥
olAlTE I E4 AEE BUIskIH.
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Zy £F9H 9] HBsAg 55 Architect HBsAg (Abbott
Laboratories) ©|-§sto] BHe SAste] HtE L3t
Architect HBsAg (Abbott Laboratories) Slshirgul Al
A S A (chemiluminescent microparticle immunoas—
say, CMIA)S 0]-83}0] HBsAgs =S Z45H=t| HBsAg &
L= WHO International Standard (Subtype ad; NIBSC
code 80/549)1| &J3fl A% calibration curveol 2]3|| A4
tH16]. Architect HBsAg (Abbott Laboratories)®] A% cal—
ibration 6 point master calibrationg ©]-884 HAE 4
parameter logistic curve &2 Z} calibratord 95%2] Al
g7t E2AAE 7ML Qlet 7 ARl A= 0.5 mIU/mL
€} 250.0 mIU/mL 5 @89 calibratorg AH&-3H1.2.H 95%
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o 2 nitrocellulose strip®= 4= o]
Ao U:] 29 @A HBsAgol ZA)|3]
71 anti-HBs®} ¥H-5-5to] W HE-3H4| (immune com—
E3H= membranedl|] ZAH F HA|
FA el oJsf 1-'5]7]] ok AR B & et A
2 AMos vehd f o= wesigith o] dtolA
/\]-%% HAadgzutE T aHde 25 FUYALC R Biotracer
HBsAg Rapid Card (BioFocus Co., Uiwang, Korea), Bio—
line HBsAg (Standard Diagnostics, Yongin, Korea), HBsAg
Card (Humasis Co., Anyang, Korea), Genedia HBsAg Rapid

Device (Green cross Life Sciences Co., Eumseong, Korea),

= 739 colloidal gold

Asan Easy Test HBs Strip (Asan Pharm. Co., Hwaseong,
Korea)o|t},

A4 Y= J8 o] AAE IgG anti-HBs
£ I-st] AR & o] @7 g2t @ ol e
HBsAg®} wh-g-sto] & SHHSE olgsle Aol &
ol dofu= B-E P sl H7ReE 9454
TSR A 2% ke & Mycell IT HBsAg (Shinyang
Chemical Co., Seoul, Korea)¥} Asan HBs (Asan Pharm.,

ol
7=
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Table 1. Homogeneity of two pooled sera

Pooled Mean sD CV (%)

sera (UmL) (UML) withinun~— Total
1(N=20)" 180 0.078 357 498
2 (N=20)* 115 058 490 6.14

*Measurements: twice a day, for 20 days.
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Co., Hwaseong, Korea)©|}tt.

Immulite 2000 HBsAg (DPC, Los Angeles, CA, USA)
CLIAZ AHA|Y signal¥ cutoff signal®] H](S/CO)7} 1 o4
ol A5 o g wetetn 1 vRkel HAl= 3408 st
A}, Elecsys HBsAg (Roche Diagnostics, Mannheim, Ger—
many)+= ECLIAZ WHO 2nd International Standard (sub—
type adw2, genotype A, NIBSC code 00/588)1| 2J3] 24
calibration curveE 740l 0|83}t o] AAks 21} w9
2 cutoff index (CODE ©]€-3}aL COI7} 1 oA4to]™H HBsAg

&, 1RtolH Ao 2 Hsioiet,

AzxE F 7H] =] &5
S Eote] L} o3 7—7—.‘ 2%
UchTable 1), F 7H] €584 9] 5% 27+ 1.80 TU/mLet
11.5 IU/mL HBsAg®]%1X., within—run CV Z+2 22} 3.57%
9} 4.90%°]192.H, total CV #F2 22F 4.98%2} 6.14%°] Ak,
Architect HBsAg (Abbott Laboratories)®] 789 0.23 IU/mL
9} 4,68 TU/mLQ] =4 within-run CV7} Z¥Z+ 4.6%2}
4.1%, total CV7} 242} 7.1%2} 7.2%2 AAE o] glonz o]
£ 1Efgls o ol¥l At AlxH EFEHES R AL
= wesielct,

Architect HBsAg (Abbott Laboratories) &2 &A%t &3
O] T 0,14, 0,47, 1.54, 1.89, 5.73. 7.98, 29.96 TU/ml
o]t Table 2). Immulite 2000 HBsAg (DPC) AALIA 0.14
[U/mL 5%9 EFEH2 A2 ZAF o 0.47 IU/mL
B oHE = FAHLE FHE T Elecsys HBsAg (Roche

32 209 59k 5ol 2 A

-
A} AR e 2

Table 2. Comparison of HBsAg results between different qualitative assay kits

Quantitative Qualitative

Eﬁf’fd ARCHIT ELEC IMMUL ICA RPHA

(IU/mL) (Can (S/CO) BT BO HB GN AE MY AS
1 0.14 P (0.47) N (1.55) N N N N N N N
2 0.47 P (1.54) P (4.09) N N N N N N N
3 1.54 P (2.84) P (12.07) N N N N N N N
4 1.89 P (10.70) P (14.68) N N N N N N N
5 5.73 P (16.55) P (51.19) P P N N N N N
6 7.98 P (54.90) P (73.80) = P P N P N N
7 20.96 P (129.00) P (293.60) = P P P P P N

Abbreviations: ARCHIT, Architect HBsAg; ELEC, Elecsys HBsAg; IMMUL, Immulite 2000 HBsAg; ICA, immunochromatographic assay; RPHA, reverse
passive hemagglutination assay; BT, Biotracer HBsAg Rapid Card; BO, Bioline HBsAg; HB, HBsAg Card; GN, Genedia HBsAg Rapid Device; AE, Asan
Easy Test HBs Strip; MY, Mycell Il HBsAg; AS, Asan HBs; P, positive; N, negative.
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Fig. 1. Correlation between HBsAg results measured by Architect
HBsAg (IU/mL) and by Immulite 2000 HBsAg (S/CO).

Diagnostics) AAIAE 2 717 2587 BRolH 4o
= Sl

Architect HBsAg (Abbott Laboratories) 2.2 &4 &5
A =9} Immulite 2000 HBsAg (DPC)L-2 &43F 24 %]
(S/CO A= F& ABHAE et Athr=0.981). Archi—
tect HBsAg (Abbott Laboratories) 22 43t 2584 &
=9} Elecsys HBsAg (Roche Diagnostics) 22 &A%+ 24
Z)(COI £=A]) E3E vi-¢- WA JHBAE EoHr=0.999)
(Fig. 1, 2).

HolagntEddu i} qpFdaHe 24 Tt
lot= ARg-ste] 3F HAG F HA S48, 3
0.14 TU/mL, 0.47 TU/mL, 1.54 TU/mL, 1.89 TU/mL3] Y] 7}
A ZFERoIA BT SR Ueph ol 7] HYas
otE 729 5 Biotracer HBsAg Rapid Card (BioFocus
Co.)¢} Bioline HBsAg (Standard Diagnostics)< s%=7} 5,73
[U/mL o3l EF8F oA 39S Uehdlal, HBsAg Card
(Humasis Co.)2} Asan Easy Test HBs Strip (Asan Pharm.,
Co.)Z E%=7}F 7.98 TU/mL ol EF8HolA /< vt
WO Genedia HBsAg Rapid Device (Green cross Life
Sciences Co. )& %7} 29.96 TU/mL3] &5 Aut k4
< Uetlt, & 71 de=5854H F Mycell I HBsAg
(Shinyang Chemical Co.)-& 29.96 TU/mL¢l 58 Ao A|qt
UFAS YeEP T, YA Asan HBs (Asan Pharm, Co.)&
29.96 TU/mL{l &84 oA = /& vebilch,
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Fig. 2. Correlation between HBsAg results measured by Architect
HBsAg (IU/mL) and by Elecsys HBsAg (COI).

oz

E2 AARIFC R HBsAgs 27100 H&Este A2 5adt
H 5 stuolnh, AF7HAl o Aol BAdHAR] R
skt @A o851 9= HBsAg AARE©] Z47] o
Az A¥E Huskar §lof of7 A] 7k SIS A
2 v]ashr] of = fleh,

2| WHO®IIA HBsAgoll tigt vl 7HA] 584, & WHO
2nd International Standard (IU/mL)%} Paul Ehrlich Stan—
dard (ng/mL), French Standard (ng/mL), Abbott Standard
(ng/mL)E 8] 43t A3} 1 [U= Paul Ehrlich Standard
0.43 ng/mL, French Standard 1.9 ng/mL, Abbott Stan—
dard 5.6 ng/mLe] 3|Edl= A2 BRUSHHA ng/mLE F
FE e 7HA 2EEAY vt AR gk A efjdof] 2 At
o] Ho|H& HBsAg 5= W& IUR & A& Harshgiohill

B oA 58 HBsAg? 5% 24 AMESh e
Architect HBsAg (Abbott Laboratories) 2.2 calibration
curves WHO International Standard (HBsAg subtype
ad; NIBSC code 80/549)8 AHgsto]l A7) o] 374
917F WHO®lI A 8743t TU/mLet 5 43taL 0.05 TU/mL7H]
Z47Fs 316, 17, A of2] AtollA FFHALR o84
I JeH18-20]. Architect HBsAg (Abbott Laboratories) #
AFORZ 0,14 IU/mLE 4% 258%0] Elecsys HBsAg
(Roche Diagnostics)o| A= P2 YRt = 71HX] AAL 3
¥ WE 0,14 1U/mL ol4e] S ZH51 202 Lehgr,
I3 Immulite 2000 HBsAg (DPC)< 0.14 IU/mL HBsAg
Lo s N /4422 YERL Architect HBsAg (Ab—
bott Laboratories)®]t Elecsys HBsAg (Roche Diagnos—
tic)oll WIS W=7} 2] & A= et old Ait=
Weber {219 Aete YX|sl=t] ©]E2 Paul Ehrlich
Standard®} WHO International standard (HBsAg subtype
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ad; NIBSC code 80/549)& ©]-8-314] Immulite 2000 HBsAg
(DPC)T Elecsys HBsAg (Roche Diagnostics) AAMHS Bl
5192 Elecsys HBsAg (Roche Diagnostics)®] A&3H
7} 0.0125 TU/mL& 0.1 TU/mLS! Immulite 2000 HBsAg
(DPO)ETE BIft=7} v £& Aoz Buslglt). Architect
HBsAg (Abbott Laboratories)¥}t Elecsys HBsAg (Roche
Diagnostics)& H|al 48t Huh $(22]19] g4 = F 7}
A AR 25 0.075 TU/mLE] HAaAEsEE Yehfo] 2
A-9] Ao} ulsstalcth

2 AtollA oAl 7HA] MeaRetEauy F st
71 22 712 Biotracer HBsAg Rapid Card (BioFocus Co.)
¢} Bioline HBsAg (Standard Diagnostics)o|1o.H, A&t
A F 7H] 25 1.89-5.73 TU/mL Atole] Q= ;\QE vt
Wt E3F HBsAg Card (Humasis Co, )@l Asan Easy Test
HBs Strip (Asan Pharm. Co.)9] AE%A= 5.73-7.98 IU/mL
AFo], Genedia HBsAg Rapid Device (Green cross Life Sci—
ences Co.)9] A& 7.98-29.96 IU/mL Atojo]l x5}
of o] Al 714 eI 2nte T u o] W=7} Architect
HBsAg (Abbott Laboratories)®]4 Immulite 2000 HBsAg
(DPC)ell Hlsl BRI 5 n|*]= Aoz Uestth, olefgt Auk=
471 A2 k2 HBsAg 555 7H 3'd& FA45to] of 2] 7
©] HBsAg #HAF|EQ] RIZE 2lo] S A7 WHO?| A2}
9} vjgsict, 1 A+ Ao W=, Bioline HBsAg (Stan—
dard Diagnostics)< 2.06 IU/mLW]'Z] Yo 2 Asan Easy
Test HBs Strip (Asan Pharm. Co.)2 2.06-8.25 IU/mL A}
9], Genedia HBsAg Rapid Device (Green cross Life Sci—
ences Co.)%= 8,25 TU/mL7HA] Ao & A=t s}
ScHL, 2 = Atelde HYaznEddquiss @
<& HBsAg &olA 5482 Uetll= A2 Hskelt) Cha
S11219] Atoll oJshd, Al YAFEAH A HAN (Abbott Lab—
oratories, Abbott Park, IL, USA)C.2 AARSE A AAE o
Ao R P uf Al 7HA] M RuE DS Aok 27 S/N
value 23.66 I3}, 59.64 ©3}, 129.58 ©|3te] AAES &%
O &2 WA 71A]+= S/N value 2.0 o)), E3t
7HA WA mntE e u Aok Bl al #A%F Whang 5{13]
9] Ao A & T 71| =% AxSYM HBsAg (Abbott Labora—
tories, USA) HAMY S/N value 22} 10 Ato]¢] AAlE= 25F &
B UEhth & dtolA 7 ohal 7HA] Welasnke
I3 % Biotracer HBsAg Rapid Card (BioFocus Co.)2}
Asan Easy Test HBs Strip (Asan Pharm, Co.) A|Z=3|A}o]|
Al 217t 1 ng/mLe} 2 ng/mLe] AEMAE AAISHA oW 71 &
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L7E Az2Ake] dolAQl Thelo]7] wiizol 1 A= Blas)|
© ojgle Aow weE e
2| o °q:rL— Hi oA mntE e u) S o83t HBs—
AgAAL AEEY] WIAETE 95% o8 HAlE|Al Q1] o)=
77t 01%51046 AA & A5 HBsAg AA|Q] vl&o] &4
o7 WEo 2 AkEcHi3, 14]. 4 BIE Aot A
BE7HY 3A}e] A9 % HBsAg 5%/} i 100 [U/mL
o]4o]7] wwof o] TAFoA HAARmEIH Mo
HBsAgs S48HH o= Uehd ool §ich23-25 1
Z7], 94 BRIt A ¥ 357), 2ea
THd BRI &4 5 4ollA 8% HBsAg 5%=7} 10 [U/mL
Hvko 2 LpERLAL 9131, 2T 310 8 089-S thALO 2 HBs—
Ag FE5 EA3 A= HBsAg Y4 816 % 1891
o] 5 ng/mL ©]3}¢] A% HBsAgS 72 Qe A
o2 HaE 7] wof F=3 HBV #4980l vt 5%141
oA HYARvE IS O]ﬁﬁ} HBsAg #AF Al AL
£ wjoll= siA g =7 2o Ao & Ak, 26],
2 Aol B7HEAE F 7HA oﬂ—niﬁa:rL A Z Mycell
II HBsAg (Shinyang Chemical Co.)2] A&3H+= 7.98-29.96

IU/mL AF], Asan HBs (Asan Pharm. Co,)% HAESH=
29.96 IU/mLE Z¥sh= A 08 Yeht Ae53-83Hol
o 71 el e e go] vla) Rz £ 9k A

o8 ettt o] Ak 7]E Aok YRSk, 27,
ZAEHOR HYARMEIHTH-2 HBsAg =7} 1.89

IU/mL oJskel A|eflA], 12jar 453137 -2 7,98 1U/

mL o|3}el HAlollA HBsAgs SU%7] Wizl o] A

=5k A~
Aed ¢

AFPHE-S HBsAg AEAAR ARE3E mjofl= Fo)7} Qs
Aoz g,

o ot

4L 7

i : BEEHIolE 2 &0l 2 ShollA] oF4 = B

%_(hepatltls B surface antigen, HBsAg) 34
AREE]AL )T} HBSAgJ Aslst A= Ed| &
Aol A BEHAS Zdtstal okt a3t
H:}. Aol A= ok 7HA] A= thE HBsAg 8744
SAg HE WHEE vl Brlskele),

HBsAg %%=7} 0.14-29.96 TU/mL Alo]o] = o
7}7\] EFEAS ApH xS, 2 £F8H O] HBsAg 55
= AeFA ALl Architect HBsAg (Abbott Laboratories, Ire—
land)& AREst] S48t A3t AP Elecsys HBsAg
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(Roche Diagnostics, Germany)?} Immulite 2000 HBsAg
(DPC, USA)y& ol-8-53aL, Ztolg At C 2y oAl 7H4] W
Aznte o AF 7 7] Aes kel AlES ol
B3tk

Z1t : HBsAg %7} 0.14 TU/mL3] E34ol|A Elecsys HB-
sAg (Roche Diagnostics) HAAR= FAoIR oL, Immulite
2000 HBsAg (DPC)2 &/ Uerith. thil 714 o a.2uf
ETuH o] Aif= AlFol whet ohefskgl=tl, HBsAg 1.89
[U/mL o]5}e] HolA= BF /S Hehllen| & 744 <
T5E-AHEL 7.98 IU/mL olste] FsxoA 342 At
£ =3l
ZAE  "aRnEIH S AeFd ™ol sk
A o Spatglont AlEo] whet theket viges Bl
, A&t HARHo| Hlsto] HIZEr}F HoA| B2 Zho AR
& HBsAg AHAALR AR wjofl= F=osfjof 5h, o]
59 W= AjAe] ad Ao AR
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