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Abstract Diverse immunoassays including a chemiluminescent immunoassay (CIA) are used to detect hepatitis
B surface antigen (HBsAg) and antibody (anti-HBs). Recently, an increasing number of institutions have been
utilizing an immunochromatography assay (ICA), which is easy to use. In this study, We evaluated ICA kits for
the rapid detection of HBsAg and anti-HBs by comparing them with a CIA. A total of 120 serum hospital
samples, were collected for the whole month, were assayed using ICA kit. The Concordance rate, sensitivity,
specificity, positive predictive value and negative predictive value of the ICA for HBsAg based on CIA results
were 97%, 97%, 100%, 100%, and 96.8%, respectively. The diagnostic performances of the ICA for Anti-HBs
were 90%, 90%, 93.3%, 93.1%, and 90.3%, respectively. The ICA kit failed to detect HBsAg and anti-HBs in
low reactive samples. The ICA kits for the rapid detection of HBsAg might be recommended for interpreted
with caution and dual analysis in the clinical laboratory.
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1. ME Bf7F 2 AlLEH A= o= IR 2keke.

AHE 7hs/dol 27] ol AAAY AdeA= o

B3 7}4 wlo|@A(hepatitis B virus, HBV)= oib7  HIL ok dA] aubat Q1<) oF 5~8%(<F 3509 1)

2 HESE HF4Q0 o= Beta d AAZ R 7} BE 7+ ZHI(hepatitis B surface antigen,
3] s7gk ol whg Weo) ofgElo] glowi[l] o4 HBsApe] Mkl Ao ®ishu girk2)

T

Corresponding Author : Eun-Hee Kim(Kyungwoon Univ.)
Tel: +82-54-479-1303 email: keh@ikw.ac.kr
Received June 24, 2013 Revised July 10, 2013 Accepted July 11, 2013

3419



bty ast el Al Alldd A7, 2013

B A

gl

-

o

St

B& 7t 13} (Hepatitis B
surface antigen, HBsAg) W B& 7+ 3 &4 (anti-HBs)
AR ool Welold sl AkE LA
(microparticle enzyme immunoassay, MEIA), ®AFH S
Al (radio- immunoassay, RIA), & AAH (enzyme
immunoassay, EIA), &Fahlsg1H o2 AFRH(chemiluminescence
immunoassay, CIA)Y 5o] AMFET Qlovk, 2| Wiy
o] ZiErela AISAA} AP eI mokE 1oy
(immunochrom- atography assay, ICA)2] A}&-o] 531 QIch.

HBsAg 9 anti HBs HEHWHOZ ALg3l= RIA
(Radioimmunoassay) -2 -2 A7) We AR E FA|
ol 34 & 4 L, NFE I 53 AoE dEA
UAIRE WANs-S ARE-Sljof She IR Algto] Qs
@o] UTtH3] CIAY T EIAY-S RIZH =7} =3l A58
7t 7hs st HAR SR nlAgh grkA] F0] 7 A
L2 NFET) 855k YAfola] = ARESEAINE 7t
o] Ao g2 AF3} A7t Festi4,5]. Lo Rhsf
ICAWH-Z #|7tolA] Aapo] Thaslal 41435k HAL
7} 7Fs sk i S E AP 7Hsske] 1
ARGl 1 Sk AEwelEe) Wiel] S5k ICAMS
ARgERs 7)3He] Hlgo] 2001 9= 6-7% o]El o] 2002
U 13%2 2713191, 20039 Eol 15-16%2
Z7}sto] 2009 23.6%2 HIERT QITH6-9].

Tt ICAHS Kite} AJoFe] HE A W W-gAIRE
ol Ao FFE v ¢ lom HFA HAHANR
o 9= Ee Ao g HuEil QItH10,11]. Yang 5
[10]9] B o] oJatH ICAHS ZIThA|oke] A&l ulaf
o =S Hol= Ao g Huskal Qlok ICAR L
MEIAH-E H|w3 AtoA% ICARS] @& A= E
Baskal glom[12], YFAINE A Ao AE ICA
WY 913488 Harskal QUrHS] dAtelA wol ARg-st
I e ICARIC 2 e A9 exd) s =g
T Qo] ICAR ) gt ARl FAJo] atHTh

2 ICAY AlEE2 =2 =S} BolwE A8

THAE & AFECl EAEHL oy B
S Slalol AdHel 977l Wl Bk ol
HBsAgT anti-HBSAARE  SFOPIlmmlel 24 (ClA) S
o183 A UAT vlmalo] A% ICAYS] R
7% 9 SowS Hrbs) wid stk

ARsAe] AAS Agste] CIAGHRIRSEY) &
Aol ofs) HBsAge] FAel 303} 24191 3074,
anti-HBs7} 9FA2) 307419k 24191 30ARIS thare.
ATE ARkt CIA HeFE Al ofat A o) 54
Table 13} 2k opAel AAlE 29 2 a4 SES 3
sho] Whe ol £ FEAK] FrhE 455
o AR BEE glsle] WA oo AAsY

lo & rlo fu

i)

[Table 1] Concentration results of HBsAg and anti-HBs
of specimens by Chemiluminescence immunoassay

(CIA) (n=120)
Concentration No. of
(IU/ml) specimens
Negative 0 30(25%)
HBsAg
Positive 20~5352 30(25%)
Negative 0 30(25%)
Anti-HBs
Positive 11~372 30(25%)
2.1 G

Bole A4 Eejsle] WS Hefat 3 AMga] A
YR sHlal HARE Aldskr] Hofl 302 5t A
of B3 3 AAstoTh SRS BET
FHe HAF = ARCHITECT 2000 (Abbott Laboratories,
Abbott Park. IL USA)S AME-3191 1, ]| ¢)zle] Adte
S22 A9 anti-HBs7} B EEE0] v sto]
ArfE)= shehEdH o= (chemiluminescent microparticle
immunoassay, CMIA)®] §121& ol al9ic. 244 9t
0.05-250 TU/mL®]3l 0.05 TU/mL oA oFdo 2 o+
s,

HBsAg % anti-HBso] tf3t ICAYHL ()AL
(Standard Diagnostics, Inc., Yongin, Korea)2] SD HBsAg
9 SD anti-HBs A|&F& AMESITE LE HAR= SDAL
(510 AR AALE Askic BEe R o
2409 FAe) §IxIe] Ho] Urhbe 29 gpiow
wEalglm, Al o] Aol ket 4530+ 2+,
I+, 0.54) o2 pieo] BEajgich oAl ogt Ao Lp
ehbe 49 G40 BT, it o] Ho] jv]
SR 7L dzAle] Alo] LrERER] oRe Aol A
2 stk

(%)

212 £7 24
ZFATAS] CIARSE ICAY Y BAE SI3te] x
‘GlolAl®) 13E ANSLCn, CIANS] HBsAg F2
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AAP(CIA)T HelZ2nhe T2 HICA)2] 1] T4

=2 ICAH O HAFA(Test bar) A9 =& A=
2ol THAY EHS Yot AR 4(Correlational
analysis)S AA|SIICE =4 SPSS version
13.0(SPSS Inc., USA)S AFE-3HR.0.1 pzro] 0.05 u]wkol
Ao fofat Aoz Wyt

=] [e]
e

3. &x

=

3.1 CIAH1} ICAEHe 2 =HGH HBsAg H|W
2
CIAYol A 2421 30471 ICAolA 3087 25
S0 UERY 100%] AX &S otk CIARolA
W 0 AR 209F PP et
97%2] A28 ATt HBsAg AAFR] CIA¥ T} ICAH
o EAdon golgt waHe BArkp<0.001) Table

1.

N

[Table 2] Comparison of the results of HBsAg assayed
by immunochromatography (ICA) with those
by Chemiluminescence immunoassay (CIA)

CIA

Negative Positive p value
(n=30) (n=30)

Negative 30 1

ICA < 0.001
Positive 0 29

Concordance 30/30" 29730
rate(%) (100%) 97%)

# Negaitve in 30 out of 30 samples, positive in 29 out of 30
samples.
™ P value less than 0.001 is significance level by x % test.

3.2 CIAHI} IcAHe 2 =HE anti-HBs H|

mEA

ICAH o] A] anti-HBs %’\j“’l 302472 kAl 3074

=741 3084 & 287 AlA

HQE %‘%@f T AL 93.3%2 dAE&S HYTh

FH anti-HBs 95421 3044 =04 278AIE Aoz

&S5 R4l Anti-HBs FHAR

CIAYI} ICAY S BARCR fojal BRde wor)
(p<0.001) [Table 3].

[Table 3] Cmparison of the results of anti-HBs assayed
by immunochromatography (ICA) with those
by chemiluminescence immunoassay (CIA)

CIA
Negative Positive p value
(n=30) (n=30)
Negative 28 3 .
ICA < 0.001
Positive 2 27
Concordance 28/30# 27/30#
rate(%) (93.3%) (90.0%)

" Negaitve in 28 out of 30 samples, positive in 27 out of 30
samples.
" P value less than 0.001 is significance level by x ’-test.

3.3 ICAHO| HBsAg2} anti-HBs ZA} DIzt
&, BE0|x, YHUEE 2 SHUSE
ICAY{ o 2 =43 HBsAgy} anti-HBs ALY W=
= 7217 97% E 90% = e Eolx 717 100%
9 93.3%= et HBsAg HAFZ} anti-HBs AL
el W7tEe} Eolwrt =2 Hog yehydt) E3L E
o|%of H|gto] W=7} ‘*% o2 Ueyith HBsAg
I} anti-HBs2] SFA A2 2= 100%2} 93.1%S Hon,
SAAZEE 96.8%2} 90.3%F L}EFITHTable 4].

[Table 4] Diagnostic performances (sensitivity, specificity,
positive  predictive value and negative
predictive value) of immunochromatography
(ICA) based on chemiluminescence immunoassay
(CIA) results

HBsAg Anti-HBs
Sensitivity(%) 97.0 90.0
Specificity(%) 100 93.3
PPV(%) 100 93.1
NPV(%)* 96.8 90.3

" PPV, positive predicive value.
* NPV, negative predicive value.
3.4 CIAED} ICARHS| Matd B M
CIA¥®] HBsAg &k} ICARS] HAMd A¢) &5
) wote) By BAS AWAS@) 078008
E2 S EATHp <0.001). anti-HBsI= A1)
7} 073602 =2 AFAS BGtHp < 0.001)[Table 5].
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[Table 5] Correlational analysis of HBsAg and anti-HBs
by ARCHITECT i2000 and ICA

CIA
HBsAg Anti-HBs
HBsAg 0.780""
ICA
Anti-HBs 0.736
™ p <0001
4, O E

A AAMCR 2 AMFEY FHES F8 9ol

T BY 714 ulo|2|{A (Hepatitis B virus, HBV)+= &3]
W B AE FEE oplstel Ful gl
2= ko] u-- AcH13]. 7+e] Yol = 75%7F BE
el "ol Az odeA] glew, 2009 HAEXE 5
Ao ejsial 71gtel ofgk A A o Ale] 59
= mwska gehia] olefat BY 7Hae] =S Sl
& 20l S FRT BAAL U 5 Aek

-
e 93k BE7FY EHIH(HBsAg) W
Pl ani-HBs)2] AALE 9I5) A Wl AL Al
PR 274 i wel ABE IS A8 9
o1} Aol AT Al Zheke 470 o] wela ol
& 712 1) ¥ (immunochromatography assay, ICA)2] AR
o] A BT ek, ARAME 2Al] tREH 2001
F[6]o]= HBsAgi} anti-HBs FHALS ICAR O &2 AA|3H
71o] 22t 6.6%, T.2%01d Aol 20024[Tele 22t
13.4%, 13.5%= <F 28] Z7|591, ALZFQ 2712
200910l oF 23.6%¢] We 7|9l A AT et
wahe Qeks). el 20009 23 A ZARlA
CIA+= 100%2] UX&5 Ui vhde] ICAE A 185
71% 5 37184 HBsAg $134em WAHEHIL
anti-HBs= 1787]1% & 478X 13422 w78t
dAlgo] WA TS

3 Aol BY 79 B 9 S A
7ol Eolw e 9% AABHTL 9 ICAH
s AlZAPS S 93] CIAYT} Bla, H45)
J& Qobu BolE, WY, PAeIZE U
w2 2xs19ch

Q7 ol m2w CIAYZ ICA ] (el o
AL 5, 4 UAEE 0062 eliten), 212
ll

w
osaL
e
o
)

j2

[¢]

o
3| kA olx] 2 90%, -S4 olX] 2 9330%% L]'E]‘Ed'
o Al gigt = dae] e ol vis Il
7} wre Ao el HBsAg AR QlolA] 100%2]

Eolxe} 97%2] YIHEE Ho 7hdo| oldky xS
Fhoz BHT e WErt ¥ Aoz ey
rAgAbe] HEst XehE {JsliAl ArE Byl o5
71&olok 3 Aot} Auprt oFAgo] v A AAE A
gho] & vlE UEtlEs FAAEEE 100%=E 2
A5 Blon, SHNEEE 96.8%=2 LER 91349

AES 743 Q= Aoz yEldth E3E anti-HBs=
93.3%2] Eo|&9} 90%Y] WIFEE Hilon FdSE
= 93.1%, 242 90.3%2 UETE ICAHS]
anti-HBs A= HBsAg FHAR| H]3] 2|, Wd=, &
o, Ak BE W2 ANES Yehfgich MEIAYZ
7 AlOFR]ALY] ICARS H] L2413 Whang[11]9] ¢15to]l
A= HBsAg?| 7% 5ol%= 100%2} W14 97%5 YEt
Yol 7ok QXSO anti-HBsS] 7% 86-96%2)
Eolmo} 74~837%2] BIZHES Ho|w B AT mrh o
A vebgdth Edk B 3l o] anti-HBs AAR=
HBsAg Aol Hlg] YA, RifE, 5ol &% &
< A%E YeE itk
(7)ol t](Standard Diagnostics, Inc., Yongin, Korea)
AHS] AF= (2013 )0l A= HBsAg®] WIZEE= 99%°l4
EolE 99%0)/4 olekal AlFstal glou1s] & A2
I A= UFE 97%, EolE 100%E TFE A <F
29%9] 9217} 29It} anti-HBsS] A< WIZFE 91.7%, &
o) 98.9%2 AT glort, B AT Aol wl
= 90.0%, Eo|E 933%= ulZtEel Eolm m&
2%~5% AL a2 Yelgith MEIAY T ICAHS
H|LE A5 Cha®] AL[12]6] 4= HBsAgl 100%9] &
o|lER & A9l YRR oY WHEAN A= 65%E =
Ao 97v%e] uls} vl e AukE melrk
2 AgtelA] CIAHC R ZH3 11 2 A 5
L ICARS] AN Me) saRm)a daAdel e
Aoz yehgten et & —’Ti AArtA 9] o] Z5}
A byttt 22y HBsAg®] 7% CIAY Y] 3 &
7} 60 TU/ml ©]3}¢] AA|= ICAHC E AASIGS o] &
’“oi HLEPHL ‘7%8 T2 Hlolg|AE THK]= B
2 HBsAg Al&HA Aupgto g Agsl= A
fﬁ Rnom L}E}wu} Yang[10]9] ¢17tof Al SDA]- ICA
H HBsAg 5= AEHAIE 1.89~5.73 IU/mlZ R 113}3L
Slof & el Aol g Holu] ICAYS 275 U
St el gelo] gone Age] Fo7t Haw A
o} 34 BIUY 219 4$ @5 HBsAg 557} i
E 1000 TU/ml o)A} ¥]7] o] ICAH O =Ho| 7|5
s 24 BEZME Z7|u 3127 32 2 = HBsAg
BT} WS B0 A9 SSAS 2 4 s Aol

CH16].

5
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