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Evaluation of Indigenously Manufactured Immunochromatographic Assay Systems for Rapid

Detection of Hepatitis B Surface Antigen and Antibody

Young Joo Cha, M.D., Joo Suk Yang, and Seok Lae Chae, M.D.!

Department of Laboratory Medicine, College of Medicine, Chung-Ang University and Dong-Kook University”, Seoul, Korea

Background : We evaluated three indigenously produced immunochromatography (ICA) kits for
the rapid detection of hepatitis B surface antigen (HBsAg) and antibody to HBsAg (anti-HBs) by com-
paring them with a microparticle enzyme immunoassay (MEIA).

Methods : HBsAg and anti-HBs were tested by the ICA kits manufactured by three domestic com-
panies, SD HBsAg and Anti-HBs (Standard Diagnostics, Inc., Yongin, Korea); Asan Easy Test” HBsAg
and Anti-HBs (Asan Pharm Co., Ltd., Whasung, Korea); and GENEDIA® HBsAg Rapid Device and
Anti-HBs Rapid Device (Green Cross MS, Inc., Yongin, Korea).

Results : Results by ICA agreed completely with those of MEIA in all the 20 HBsAg-negative sera
and in all the anti-HBs-negative sera except one sample. Among the 20 HBsAg-positive sera by MEIA,
17 were positive by ICA using Green Cross MS, 16 using Asan Pharm Co., and 13 using SD and
reverse passive hemagglutination. Among the 20 anti-HBs-positive sera by MEIA, 19 were positive
by ICA using Green Cross MS and Asan Pharm Co., 17 using SD, and 18 by passive hemaggluti-
nation. Elapsed time for the control and test line to be visualized in ICA might be longer and the color
of the lines lighter when using SD than Green Cross MS or Asan Pharm Co.

Conclusions : Three indigenously produced ICA kits are as sensitive as MEIA for the detection of
anti-HBs, but are less sensitive than MEIA for HBsAg. The ICA kits for the rapid detection of HBsAg
might be recommended for a limited use in the clinical laboratory. (Korean J Lab Med 2006;26:52-7)
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FAo)t), BE7F 3 H 3 (hepatitis B surface antigen, HBsAg)
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o] o2 Falete] Whgo] doua, o] UA Al
7+ A 5 fH Al(control bar) 2 7184 (test bar) S #as}
) He o AR E% HAYE WA H
ZAAAQ Aol gltt ol¢k 22 WA Wil
Ul A% Al el oiskl A = ae g s]e] oAl
Aboll 9)3FH 2001 dol = HBsAg# anti-HBs7AFS ICAY
A8 717o] 242 6.6%, 72%[9]01" Aol 200239+ Z+zt
134%, 135%[10]= <F 2v} 7}2F =7}8F91 Y, 200334+ zHzt
14.1%, 153%[11], 2004dl= 2H2k 208%, 200%[12]2 A&
Hog 2718l k. 13 20043 AN EZAL AR 12]E
B ICAYOE AN HBsAg €4 7AAY YA=E 431
o1}, HBsAg A AAE 79 9458753 (reverse pas-
sive hemagglutination, RPHA) 2.2 ZA}el 7| FEL B oA

< HIsglEd], ICARMSR AAg 713E F Alat AHER
A}Olwb 55713 F 4713(7.3%) A, A2AF AW EZAL M=
23713 2 27]13(8.7%) A &4 AFAE BRIFAT

ICA¥ ] HBsAg 7E3M+= 3.1 ng/mL, anti-HBst= 42 mIU/
mLE BY[3]97 7, EAHIAAERTE U737} el
Ak YEEHHEGE e A0 HyH1-3]= ok I
bl ol Al ZAHE < F-A ‘Ei*P A3 9-12]¢l 9t F+E
el A Pl Eatal ICAHANA S48 Hisl= 7]
HEo] FT7-8% HE "7H12]o I QoA el A AR
o= ICAR S Wzie] thet 77t 288 JoR Addn 5

RN & 2
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8 QAR EZAL] ARLEY Qs AAZE FRe A AR
AE 783 ) RPHAE GAS Holx= A thate] ICAH)

A 5Ae Hod oF Hrhy ALREC], & Aol =l A
3579 ICA AlFs WACE mAYA BAHAHAL

H (microparticle enzyme immunoassay, MEIA) #2] H|Z & &
3t ICAHY RIAEE E43te Y549 Y99S Fstaat
3k

M2 U gk

= O

ATAE= ol A HBsAg ¥ anti-HBsoll i3t ICA AlFS
ARSI e 3341 AEE, & (F)d At (Standard Diag-
nostics, Inc., Yongin, Korea)2] SD HBsAg @ SD Anti-HBs,
(F7) o}2kAl 9K Asan Pharm Co,, Ltd, Whasung, Korea) 2] Asan
Easy Test® HBsAg ¥ Asan Easy Test® Anti-HBs, (F)=4]
ZIMS (Green Cross MS, Inc., Yongin, Korea) 2] GENEDIA®
HBsAg Rapid Device @ GENEDIA® Anti-HBs Rapid Device
£ W7tttk AAle ety 74 &gl HBsAg B
anti-HBs AAP} ©JE|® 82} AAE O/doE 313t HBsAg
24 AAY anti-HBs 24 7AA= MEIAY(Abbott Labora-
tories, Abbott Park, IL, USA)S. 2 HBsAg¥ anti-HBs 7A}F
g AN AA T 47 203AY TR A8t HBsAg
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A AAE MEIAY (Abbott Laboratories, Abbott Park, IL,
USA) S HBsAg #AFE AAS A3 F S/NFte] 6-3507H
AR FEEE 17TAAE AR 38AE =4 €%
S & gMsto] S/NFto] o] ol S0l k% FAdte] F 207
A5 AT Anti-HBs %4 A= MEIAY (Abbott Lab-
oratories, Abbott Park, 1L, USA) 2.2 anti-HBs ZAFE AA|g
A7 % FAgko] 100 mIU/mL ol3}e] AA FolA ko] &
AMoE BRIES 1URAS HRAAT, 3EAE 84 BHo
2 3|43t gk gke] 100 mIU/mL ©3p7} HEE: ZA ko] 3
TSPA]ﬁOII] 61-xﬂ71-o] 100 mIU/mL o]ALo] 74;4]_ 374x1]E }ﬂz
afod ‘6‘ 208AE AA3HA

0|9} 7ol MAH HBsAg, anti-HBs ¥4, &4 242 203AS
33|Ake] ICAWC R Hlwalsitt. &9 HBsAg9] 49+ RPHA
H(Asan Pharm Co, Ltd, Whasung, Korea)<, anti-HBs¢]
ALd e FEY 123 (passive hemagglutination, PHA)
(Asan Pharm Co.,, Ltd, Whasung, Korea)=S AA|3le]
SEEEEE,

l-M l

2
1. ICAH2Z S5t HBsAg 21t

MEIAHIA S/N7to] 20 Hjuto & 249 20704 E 33)
A ICA AE3 RPHAWOIM EF 248 Hol 100% 49
AFE EJtH(Table 1). 33 MEIAHNAM S/Ngko] 2.0 o4
o7 kAol 20744 F ZAAMS ICAE 1770l A, oFrkA| <F
ICAE 167A oA, o2t ICAE 13741 742 A4S BT,
Zro] AAlgk RPHAW A= 13734014 g0l ATH Table 1).

RPHAR A 4l AA F ICAYAM 245 Hel AAe
gglon ICAY 4 7AA F RPHAROAM A4S Bl AA

= ZAAMS ICACNA 4734, oFrtA| 2k ICAGA 38R, o
21 ICAE RPHAW T 4X® AxE B Table 2). ICA
W T 7P AR 99 SAAMS ICAY] B4 MEIAR ]

Table 1. Comparison of the results of HBsAg assayed by immu-
nochromatography (ICA) with those by microparticle enzyme
immunoassay (MEIA) and reverse passive hemagglutination
(RPHA)

MEIA
Negative (n=20) Positive (n=20)
SIN<2.0 SIN>2.0
ICA1(SD) 20/20*Negative 13/20'Positive
ICA2 (Asan) 20/20 Negative 16/20 Positive
ICA3 (Green Cross) 20/20 Negative 17/20 Positive
RPHA (Asan) 20/20 Negative 13/20 Positive

*“Negative in 20 out of 20 samples, 'Positive in 13 out of 20 samples.
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S/N%ol <F 60 OWH B $9E B9, 7P IR R
20 ICAS) 7%= S/N7Fo] ¢k 137 o) AHE S Y
(Table 2).

HBsAg ICAWOIA Aol B AITHE Y AAZ Al

THF ICA AFS VInE 27 SHAMS ICAZF 7P #YL,
ol ~t] ICA7} 718 A1tk HBsAg ICARolA] whe-M o] M7z-S
FY AAR A F7] ICA AES HlwF A3} ol 2] ICAHA
LHE oAl HAe] o] ThE = AlFol Hlste] A
Hog A vepstt 123 9 SR ¢ AAE
A AAE gA3 AA 7he] Azt A5

\Zl
oK Sol g Aol

Table 2. Distribution of HBsAg results according to the S/N value
measured by microparticle enzyme immunoassay (MEIA)

Sample  ICA1 ICA2 ICA3 RPHA HBsAg
No. (SD) (Asan) (Green Cross) (Asan) S/N value
N1-N20  Neg Neg Neg Neg 0.27-1.41
P1 Neg Neg Neg Neg 6.25
P2 Neg Neg Neg Neg 12.55
P3 Neg Neg Neg Neg 23.66
P4 Neg Neg + Neg 59.94
P5 Neg + + Neg 81.25
P6 Neg + + Neg 127.15
p7 Neg + + Neg 129.58"
P8 + + + + 136.88"
P9 + + + + 157.82
P10 + + + + 168.96*
P11 + + + + 171.25
P12 + + + + 182.35
P13 + + + + 195.45
P14 + + + + 201.54
P15 + + + + 245.58
P16 + + + + 278.54
P17 + + + + 301.25
P18 + + + + 325.17
P19 + + + + 336.87
P20 + + + + 345.58

*Samples diluted with negative serum.

N1-N20, Numbers for the HBsAg-negative samples by the MEIA; P1-P20,
Numbers for the HBsAg-positive samples by the MEIA.

Abbreviations: ICA, immunochromatography; RPHA, reverse passive
hemagglutination.

Table 3. Comparison of the results of anti-HBs assayed by immu-
nochromatography (ICA) with those by microparticle enzyme im-
munoassay (MEIA) and passive hemagglutination (PHA)

Anti-HBs by MEIA
Positive (n=20)

Negative (n=20)

<10 miU/mL >10 mlU/mL
ICA1 (SD) 20/20" Negative 17/20" Positive
ICA2 (Asan) 19/20 Negative 19/20 Positive
ICA3 (Green Cross) 19/20 Negative 19/20 Positive
PHA (Asan) 20/20 Negative 18/20 Positive

*Negative in 20 out of 20 samples; 'Positive in 17 out of 20 samples.

Rie7 - 97 - A

L
o

- A3
2. ICAEH2Z =Xt Anti-HBs Z1t

MEIAt”Oﬂiﬂ anti-HBs TE%te] 10 mIU/mL w9t Re3
391 203A F o4t ICASH PHARAXNE 2% 545 H3ie
. OV‘JXﬂ ok ICASH SAAMS ICACNAE 1471 43 %
3, oAk ICA S} ZAAIMS ICAA Y4E B3l AAE &
o AAAH Table 3). MEIARA anti-HBs EX3°] 10 mIU/
mL ©)40 = kel 2044 5 o kA ICASH =4AIMS ICA

AME 72t 1974194, PHAWA M= 187A oA, ol AT ICA
M 178A A P B3t Table 3). MEIARAA 4
oA ICAMNA 5% A anti-HBs FE#2 15 mIU/

P
|o
u

mL ©]&3tH Table 4).
Anti-HBs ICAHIA T Aol g E]% AT T AA
AZMS ICA7F 7H3

A ERY ICA AES WIF 2% =
Aok, ol AT] ICA7F 74 2SIt Anti-HBs ICARA ¥he-
Ao A4S oA BY AN A EFO ICA AEL vwd 2
g} o220 ICANA 2E izt Ble) M) e =

Table 4. Distribution of anti-HBs results according to the antibody
titer measured by microparticle enzyme immunoassay (MEIA)

Sample  ICA1 ICA2 ICA3 PHA A”;'i;:rBs
No. (SD) (Asan) (Green Cross) (Asan) (miUmL)
N1-N19  Neg Neg Neg Neg 0.095
N20 Neg + + Neg 9.7
P1 Neg + + Neg 101
p2 Neg + + + 10.9
P3 Neg Neg Neg Neg 141
P4 + + + + 145
P5 + + + + 15.1
P6 + + + + 15.3
P7 + + + + 15.7¢
P8 + + + + 16.2
P9 + + + + 16.8*
P10 + + + + 23.5*
P11 + + + + 29.8
P12 + + + + 40.6
P13 + + + + 455
P14 + + + + 479
P15 + + + + 59.9
P16 + + + + 67.6
P17 + + + + 88.6
P18 + + + + 1125
P19 + + + + 158.5
P20 + + + + >1,000

*Samples diluted with negative serum.

N1-N20, Numbers for the anti-HBs negative samples by the MEIA; P1-
P20, Numbers for the anti-HBs positive samples by the MEIA.
Abbreviations: ICA, immunochromatography; PHA, passive hemagglu-
tination.
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oM AREE T 9l 338]41e) ICA AIF 5 HBsAgel A%
=AAMS ICA7} /P8 9Izkek Ang Bely, olaka|oke] ICA
T fAket ASE HYoH, o] 2%/ ICA AFS 41, 2]
of ZAME ulg} 7ol RPHAW Htl $43 w72 Bl 3
A olaY ICA7E 7HE e WIEE e, o] 9A] RPHA
Hie Y 4945 Btk 39 anti-HBsS AolME 54
AMS ICA7} 713 278t A3S BT, ofakA|ek ICA, oAt
ICA =oldAEk 2po)Z2 Hel AA X9 anti-HBs &3t 15
mlU/mL o|ste] w9 w2 Fro|OeE=2 33|14k anti-HBs
ICA AFl dojr RPTel= & Ao|7p AR okt
2 oM AREE T 9= ICA AFo) we} vigEel o7k
W71 AR APl ti Sl A SR g3 Y] oA E
ZAbolA HBsAg 2 anti-HBs %A AAlo] Uehd ICA &4
AFE ICA AFS UETe2E AREA] ottt
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7%, Mool 08 %) FE 4
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ICAS} oA oF ICAS] 744 300l of
E 202019, Y AAZ ICAYS] Agalo] waEE A7
S Hwd A3 HHAMS ICA7F 7P #ky, ol2T
7P Aen, dAiy ICAddME ddE ol A
Aol thE F AlEl wiste] FiH R oA vehgth ofst
ol Agdo] wAEE Akl A7Ze] o]z Qlate] 3=
ATHL ALEHETE 9 ICA Aokl B¢ 7Hl’*1
T Akl BAErE tixadold A Aol sHAE=
2 <dl, 4 7U~ 10}%:

o
>
N
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sk A0 ALEH:
ICAHS WA EE a4HIZAM (enzyme immunoassay,
EIA) < H]EPG] t i

%ﬂ% A ICAY S ol&3te] SHA] anti-

E
c
~
38
-
i
f
R
E
5

m

A& 15 mIU/mL 0]”‘«] anti-HBs— L=
ICAYE o] &sfo] Yfdo=z antl—HBs% Az des A
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7} $19iEE HBsAge] A9l ICAYS o]43le] 574 HBsAg
o] A& dA7F 31 ng/mLE EY[3]o] 93, SDUF obakA] ool
A AR AZEAE 2 ng/mLE H2 7L HBsAg® EIA,
MEIA % 3}shdbd oI A A (chemiluminescence immunoas-
say, CIA) 9] AZ%7} 0.1-0.2 ng/mL< xngr iy 2 3}
ol7F AUH3]. HIoE W2 T Hlolg g Ve $AE
o] BI[14-16]5 2 T, I F840] om:au; ol e 3
A5l Fdo] glojA] ICAWH] o] 82 HAA] Falt, Ee v]=f
AF A= 8] HBsAg AHAAEA 05 ng/
mL °JstE AEE F Y AAE AHSES sk glof ICA
We P¥zte] HBsAg AHAAIZE AR oF Hrky ALER
£ Agolx 7Hg uErt =& S4AMS ICAE MEIAZ
AE HBsAg S/N7o] ¢F 60 o] ARE S By, 7pd 7l
Je7h W oA ICAY Sl S/NG| oF 137 oA
1S Bt S/NZOE A3 HBsAg 52 97)= oY
AR, ¢ HBsAg/ay 0.722 ng/mLRl 7] S/Ngke] 6.09
2, HBsAg/ad 0.721 ng/mSl 7 /] S/NZHo] 4358 2R (o1
EALY] MEIA AleRduA ZAZ)=E A v)ydchd o)k 728
A= 3ol BA[3]8 7 %f‘&ﬁ] 1 ng/mLUr 3)Ak A A A)
3h= 20 ng/mLETHE B4 AEA7E 22 AR AlRET:
ICAWY 5438 7t 2838 9ol WhAIZko] Fol A%
AFE Bdve HoA e RS AL

e L 11

=N

s dolut S5& »o}
T AT £ O—ﬁBZ_*} T 22 the AAE ZAkstdoF sk
73l vl ﬁPUP U ICA AlF4] RS EIA, MEIA
3 CIASHE 2408 m$- Zpol7} AL, 22 ICARolZe A

Foll we} zte)7 P A& F UTH17]. £ AellA BE el A]
A2kE] = anti-HBs ICA AEFES MAEE wfs- S3te] 11 9
A ol gl A Yokl AFRE AT SAIRF HBsAg®] 7490l
= At ANSRE AESAE DS ek 7 °E ATk
A= BYH SAEAM HBsAg 52 FEE 3o EAlst
02 35S dde R g s AFellAle] ICA UJ%EL 97%
= E'_l[17]54_’ A, & AFelxe AEdAE IRl
3t B2 HBsAg TEfts Holv HAE Hrke AN uh
HBsAg ICA AEFE0] 3jAtel] e} 3ol A A oh= %fi %l
o M)A Zethy AFEESATE webd HBsAg ICAMS Ayt
A<l HBV S Aed o YA, e 529 HPOIH S
< 7HE occult HBV 7 & Adsl7] o]f7[14-16], HBsAg
Wolgg AET 4 glon[13, 18], d¥A] HEAAEAE
o] &8 4 §leru (19, 20] o9 22 AGHE & ¢ A3
AHEElofol & Z10 2 AlF T

2o

o OoF
0o =

H{ZE : WY 3 2rlE T3 (immunochromatography, ICA) Y
< 7l Al&st ASE A8 F Sle P ol AR
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Az 27HE 3 e FAolh FEuElME BYAEHE
(hapatitis B surface antigen, HBsAg) % 3&}|(antibody to
HBsAg, anti-HBs)ol t3t ICAR 9] Alo] X&AH o7 Z7}s}
I 9tk 2 Al FllelA AidEls Al FARe] ICA AIF
S e E YA AU HAM (microparticle enzyme
immunoassay, MEIA) 39| H|WE £3o] ICAHY WZALEE
ket At stk

i Sduisty B4 Sahy Yo HBsAg % anti-HBs A
7} 929 24} A 5 MEIAY(Abbott Laboratories, Abbott
Park, USA)dIA 3 2 5420 AAE 247 20844 K73}
o FUYoll A HBsAg 2 anti-HBsol| T3+ ICA AES AA+sl2
A= Al At AEE, (F)ol2t](Standard Diagnostics, Inc.,
Korea)9] SD HBsAg % SD Anti-HBs, (F°)o}2kA| 2k Asan
Pharm Co,, Ltd, Korea)®] Asan Easy Test® HBsAg % Asan
Easy Test® Anti-HBs, (F)=AAMS (Green Cross MS, Inc.,
Korea)¢] GENEDIA® HBsAg Rapid Device @ GENEDIA®
Anti-HBs Rapid DeviceE H7}s}ith

ZI}: [CAYOZ =43 HBsAg 23 MEIARAA 2419
20741 = ICAY ¥ RPHAWA TF SX410]1317, MEIAWHA
obdel 2074 & SAAMS ICAE 177404, opakAlek ICA
£ 16704, o2t ICAE 137ANM 27 FHS BT,
o] AAE RPHARONAE 137004 Fdoldth ICAHLC =
Z7% anti-HBs 23 MEIAYAIM 2491 2084 & o2t
ICAS} PHAWINE 27 A4S Bied, ofklek ICA%
SAHAMS ICAIAME 18A7 e BAT, MEIAYAA &
431 20734 F oA ICASF SAHAMS ICAMAME 7+ 19
ZAA A, PHAYAAME 18ZA0A, o2t ICAME 1774
oA PdE Btk MEIAHAA FdolAwt ICAHAA S
ZAA 9 anti-HBs ¥E32 15 mIU/mL ©]3}]th HBsAg %
anti-HBs ICAYeIA tizad 9 Agfdo] SdEE A7 54
ZMS ICA7F 7P #kal, ol AT] ICA7E 78 A8, oAy
ICAdME TEE ol Az Azl tE F Al
Hlsto] AH o2 s2A Yeth

ZE : ICA AlFe] WAkl 3lojd= MEIA, ZAHAAAY
g spehigH A AR I vl Aozt gl vl FuelA] AatE]

ICA AIFEE) UHEE anti-HBs9] ZA$-olE v)$ $-4a}]

(3]

e

1. Kashiwagi S, Hayashi J, Noguchi A, Nakashima K, Kishihara Y. Eval-
uation of immunochromatography assay technique for detection of
hepatitis B surface antigen. Kansenshogaku Zasshi 1994,68:916-22.

Aot - oA - HfAfe)

2. Sato K, Ichiyama S, linuma Y, Nada T, Shimokata K, Nakashima N.
Evaluation of immunochromatographic assay systems for rapid
detection of hepatitis B surface antigen and antibody, Dainascreen
HBsAg and Dainascreen Ausab. J Clin Microbiol 1996;34:1420-2.

3. Vaughn DW, Nisalak A, Kalayanarooj S, Solomon T, Dung NM,
Cuzzubbo A, et al. Evaluation of a rapid immunochromatographic
test for diagnosis of dengue virus infection. J Clin Microbiol 1998;
36:234-8.

4. Kashiwagi S, Hayashi J, Kakuda K, Yamaji K, Ueno K, Tani Y. Eval-
uation of immunochromatography assay technique for detection of
antibody to hepatitis B surface antigen (HBsAg). Kansenshogaku
Zasshi 1995;69:297-302.

5. Laitinen MP and Vuento M. Immunochromatographic assay for
quantitation of milk progesterone. Acta Chem Scand 1996;50:141-5.

6. Habib MP, Schifman RB, Shon BY, Fiastro JF, Campbell SC. Evalu-
ation of whole blood theophylline enzyme immunochromatography
assay. Chest 1987,92:129-31.

7.Raj AA, Subramaniam T, Raghuraman S, Abraham P. Evaluation of
an indigenously manufactured rapid immunochromatographic test
for detection of HBsAg. Indian J Pathol Microbiol 2001;44:413-4.

8. Lau DT, Ma H, Lemon SM, Doo E, Ghany MG, Miskovsky E, et al.
A rapid immunochromatographic assay for hepatitis B virus screen-
ing. J Viral Hepat 2003;10:331-4.

9. Cha YJ, Kum DG, Kim SW, Kim TY, Kim JR, Kim HS, et al. Annual
report on external quality assessment in immunoserology in Korea
(2001). J Lab Med Quiality Assurance 2002;24:27-38. (A} %, 257,
AR, AT AN E A% 5 DAGHAAN AN EZAL AAE T
(2001). Y drae ok 4 =] 2002;24:27-38.)

10. Cha YJ, Kum DG, Kim SW, Kim TY, Kim JR, Kim HS, et al. Annual
report on external quality assessment in immunoserology in Korea
(2002). J Lab Med Quality Assurance 2003;25:51-71. (3 &, &574,
AR, AT AAE AP T RGN = A AR T
(2002). IAF7AA O} A = 7] 2003;25:51-71.)

11. Cha YJ, Kwon SY, Kum DG, Kim SW, Kim TY, Kim JR, et al. Annual
report on external quality assessment in immunoserology in Korea
(2003). J Lab Med Quality Assurance 2004;26:47-69. (ko 5=, A4,
FE2, AR, AT, AAE T DGR AN EZAL ARE T
(2003). YAF7AAFO} A = 2] 2004;26:47-69.)

12. Cha YJ, Kwon SY, Kum DG, Kim SW, Kim TY, Kim JR, et al. Annual
report on external quality assessment in immunoserology in Korea
(2004). J Lab Med Quality Assurance 2005;27:37-57. (Z}23 3, A4,
FE2, A4S, AT, ANE T HAGHAA AN ERAL AAE T
(2004). AAF7AA 9} A = #z] 2005;27:37-57.)

13. Moerman B, Moons V, Sommer H, Schmitt Y, Stetter M. Evaluation
of sensitivity for wild type and mutant forms of hepatitis B surface
antigen by four commercial HBsAg assays. Clin Lab 2004;50:159-62.



S| At

HoS20lE e 0|38 BEZIdEH

ook
o
o

14. Saito T, Shinzawa H, Uchida T, Kawamata O, Honma S, Watanabe
H, et al. Quantitative DNA analysis of low-level hepatitis B viremia
in two patients with serologically negative chronic hepatitis B. ] Med
Virol 1999;58:325-31.

15. Sakugawa H, Kobashigawa K, Nakayoshi T, Yamashiro T, Maeshiro
T, Tomimori K, et al. Monitoring low level hepatitis B virus by a
newly developed sensitive test. Hepatol Res 2003;26:281-6.

16. Allain JP. Occult hepatitis B virus infection. Transfus Clin Biol 2004;
11:18-25.

17.Whang DH and Um T. Comparison of immunochromatography
assays and quantitative immunoassays for detecting HBsAg and

anti-HBs. Korean J Lab Med 2005:25:186-91. (53] 9 13,
2939 9 3 AALE AR S A A Foarelye) v
o SR e AL2) 83 2] 2005:25:186-91.)

18. Zaaijer HL, Vrielink H, Koot M. Early detection of hepatitis B sur-
face antigen and detection of HBsAg mutants: a comparison of five
assays. Vox Sang 2001,81:219-21.

19. Dreier J, Kroger M, Diekmann J, Gotting C, Kleesiek K. Low-level
viraemia of hepatitis B virus in an anti-HBc- and anti-HBs-positive
blood donor. Transfus Med 2004;14:97-103.

20. Allain JP. Occult hepatitis B virus infection: implications in transfu-

sion. Vox Sang 2004;86:83-91.

i
w
oftt



