Ratio
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genotype B
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Fig. 2. Comparison among various [ {BsAg diagnostic kits. Variation
in sensitivity of 10 diagnostic kits to HBsAg of genotypes A. B, and
C. The mean value obtained by cach diagnostic kit was divided by
the corresponding value obtained by ARCHITECT HBsAg QT to
normalize it. Then the caleulated value for genotype B specimen was
divided by the caleulated value for genotype A 1o obtain the ratio of
“penotype B3 vs. genotype A7 In the same way, the ratio of “genotype
C vs. genotype A was caleulated. For each diagnostic kit therefore.
the ratio for genotype A is always ** [ and the ratios for genotypes B
and C are expressed as the bar's height. Since we utilized ARCHI-
TECT HBsAg QT as a tentative standard. the ratios of this kit are
theoretically "1™, If the ratio is close to 17, the variation in sensitivity
to genotype B (or gentoype €) would be minimum, whereas, if not,
the variation would be substantial.

genotypes. In some kits, however, sensitivity was signifi-
cantly diversified among the three HBV genotypes. When
mAbs are utilized for both the “capture” and “detection” phases,
it is recommended that at least one antibody recognizes an
epitope that is conserved among HBV genotypes.
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" HBsHiE#H F v r 2w T, HBVBEFE Y 1
A)genotype A, B, CHE®D HBs R (HBV 7 A4 V&
HBEHE) OB ET o7, TXRTDFY PEBWLT,
" genotype ME Wz b & F HBs HUF (0.2 [U/mD W
TEHEHMES AL LAL, Fy bRk o TR
genotype [ COMBBEICHS M ENE LR DE LD
Bhol, Ta—F v MERHBsRFEKRECED 2
RISEA R L T F OEREER L,

(KEYWORDS)

HBV, genotype, HBs #ilR
L By N

HBs fiEO ME¥Kk LI, HBV RELofHE, &
HpOBEELEETHDL, TOHBsHIE2a—F¥
% HBV i, *OBEMGRFESI»S, BIEE TIic 81
FOBE T (genotype) IEET 5 Z EVHE 1
TwaY, ZLTID &I genotype DEWIZ LD
FFRISRE, B & LY A W AEFINDQRIGHES R 5
AEEED R S N T 329, BEHRERN TR &
5 HBV @ genotype i, CH ¥ 70%, B1HH
0%THY, BEAEHNIASWHFXHEHLL T
2, HEFEWZ A S genotype A @ HBV biH &
N5, FFEIOD genotype AW, 77 U4, b, B
Xk, F—a v XHEES ASNIZEEFHETH S
B3, I D genotype A O HBV RS, HFHiHlm
ESDRMERT 4 B THEIMERIC B 59,

RTEATRAD /T S /M BR -0 R U0 / A — B
s

F1 BHBsHIERHET Y MIBITHHEEEHBOAR
k. &Fv bORE/EE, BLUERIG

No. | Method Antibody (capture/detection)
1 CLIA monoclonal/polyclonal
2 EIA monoclonal/polyclonal
3 CLIA monoclonal/polyclonal
4 EIA monoclonal/polyclonal
5 EIA monoclonal/monoclonal (X 2) *
6 CLEIA polyclonal/monoclonal (X 2) *
7 CLEIA monoclonal/monoclonal ( X 2) *
8 EIA polyclonal/monoclonal
9 CLIA monoclonal/monoclonal

10 CLIA monoclonal/monoclonal

CLIA : chemiluminescent immunoassay (sHJE505E#)

EIA : enzyme immunoassay (B3 fai&sk)

CLEIA : chemiluminescent enzyme immunoassay (&%
R IER)

% (X2) 1B 28BOE/ 7y uo—F APl ER

BAEHARKENTERFES N T WS HBs TIFEMRH *F »
MiE 30 EEEWZ 208, T4 E T HBV genotype @
Bz s HBs VRO RKIGE®, chofanxy b T
AT U725 137% <, I genotype A ® HBV i2 &
Da—Fa3sd HBs FURORIGHEW DV T OER D
kHohTwsd, §E, BRTRESNLTWS 107
DO ERRE (EIA, CLIA, CLEIA) HBs it ¥ v +
% Fvy, genotype A, B, C D& 4#{E (recombinant L
FEEEL)DREERATOTEDERERET 3,

* Reactivity of Genotypically Distinct Hepatitis B Virus Surface Antigens in 10 Commercial Diagnostic Kits

Available in Japan
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Ratio

2
[ genotype A
[ genotype B
1.5 [ genotype C

Kit No.

2 BHBsHFEMHF Y MILDREERNE &0

EHEBEOFE R, FNFRO genotype 5112 ARCHITECT HBsAg
QT TOREBCEHE T LEE/LL &, £ L TARCHITECT
HBsAg QT THIZE L7 genotype A, B, C &MEEIEM (F9fE) = K
1.0 LT, #hUMDF vy MZBWT genotype B 8B X U genotype C
O &t (Ratio) TR L2, L7zH- T, genotype A TOEIZEF v b
WKBNWTTRTI0THY, genotype BBLIU CWBWTIL, ZOfED
1.0 WIE & genotype M COREREZES Vv Lkl ), #
1O o IENSIEE genotype HITOHIEREENKELI L ER D,

Y

N

MEB L UTGE

1. genotype 7] HBs INEHRE

genotype B 8 X U C oL, JbiERTFME
vy — &0 ftE & n i BRI (HBs R B )
D HBV genotype & EHEET I SHREL TERL /2
b OV, genotype A DRRENIEISEHIEN L 0 IF
AL 7:#E®D HBV genotype Z#REL THEIRL Iz b
DERW, 35IENETND genotype IDWT,
HBV #=F#EA L THE 5172 recombinant HBs #t
JRbMiEmzs, 2o o 30 #E (genotype A 17
&, genotype B 13414, genotype C: 10 #{%)
%, WA~ [HBsHREEF v b & UTERRER
NTnE7—F727 b - HBsAg QT(7 Ay b ¥ v 38
VEERAWTHIEL, ThFhofE% 101U (Inter-
national Unit) /ml DEEICHEL 2. &, BRI
WRE BBI A & D BEA L7z Multi marker negative
matrix (Accurun 810) % Fiwiz, 2L C, &%
1.01U/ml, 0.21U/ml, 0.041U/ml ® 3 BB #H R
U TR I fHE L 7,

2. HBs HiEMHH+F Y b

SED HBs HiFERHI R L+ y M, |1

AL I0EETH 3,

7 1ER

SEFERLTRTOFy PEDICBWT, FiH
REROFER 15 HBs BURIRE Y 0.041U/ml 2256 1.0
IU/ml & TOMEAI BT, FIFEBEE L HEMBOD
Mz BIF e EEERRE SN, 22T, BCkEET
KT b HBs HLIR /MR R O Z: ¥ % § 7,
0.21U/ml OfiEEBRE s 2 HEE2AVTHLE
AT &L I%, FRENOF Y M X 5% genotype 5l
WMEREED 7oy b 2L, kB, &80T
BENIERARLTWE0R, £y MISEEEBE LY
T 2HEOEEGD Yy VA 7B ThH B, B2 T,
&% v » T O genotype Bl H EE %, ARCHI-
TECT HBsAg QT THIZE L 7:4& genotype ORI
EEPEAE(.0 L L) I LB TRELE, Ih
S OEH 1.0 1T VIE Y, genotype M TOHRIE A
WEBDROI EEEWT S,

SEIOMEN v 10 EEO HBs FlRRH $ v
FlizBWTIE, Wi io genotype @ HBs LR BR#&
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0.2IU/m)bBEHEHETEZ LW TERLFL,
L»LadBs, —#oxy F(No. DB WTI,
genotype BH B O KRBt + 5 KIS H» o
genotype (A, C)HEDRAEIC LR L THS T B
e a T, £7Nob5, 6 TEB W T
genotype C HI3R @ HBs FL IR & X § 2 KIS 14 23,
genotype A, B H¥® HBs iz ¥ 3 K& b
bEWwWIERNREN(HL 2), &8, No.b5 6
7, 8, 9WBWTIXMDF v M L T genotype
CHRIEDHEIFEMEICEE I DENA SN, ZhiZ
DWTEHIRED & ARERIZEES MIZ o Tk,

BPlED 3w, FHLLEF Y ML - T,
genotype 2587 5 HBs PilR i3 2 RIGECHEFO
EREPRHoNI:, TORBELTHELZSNEDIE, F
v MW S TWwS HBs BRI T 2 HiiEoE
BB SN BB D, FUEHE (capture) & JURHAH
(detection) D EH 65 —F iR Y 7o —F V%
HAwTtwsiFs, No6DF v b ®2EE, genotype
MTOREZEDEBEISITHS, Lrl, HACE
J7u—F VB ERWTWEEE T, No.b5, 7
HSNB XD, genotype [l TOREZENNILKLY
KEWbDLE, No 9 10DEIENDRZOLODE
RAlE Tz, ThosDEWE XD FEMICRET 2
&, No.9 10DFy bTHwOHATWEE/, 70—
TNHEE HBs TURDOERFR TH % “a” iRICE
ET5, S-SHEEWKLDIEHRINS 2 DD loop(loop
1:a. a 124-137, loop 2 : a.a.139-147) DZ LT IZ
WNesE/70—FVHEEERLTHYS Z EHHHA
Lz, “a” FEOH T, genotype DEWIZ I D EER
T BERL & % genotype B THEE S LT B ERL & H3
H2H, BHEEROEELE loop 2 kXT3 €/
7a—Fr sk BvicEE i, genotype DEW
WEDRHBECENELLZEWEZ LN, BTH
{No.5 7TOF%v "BENRKFELE TSI ENTES
na3(L»L, /70— FVHEBEORLT 3
epitope I D W T OFMLBIN T -7 BB o Tnk
V),

P EofERE, HEFTEHREIN TR [ 2—
& MZEE)HBs HiR] w3 584 @ HBs FuR
HiFw P THIS N T AHREHREOEW S EEL
TWwab, ®iEY, e/ 70—+ V0L E2FERLT
WiFy FTE, HEEOER HBsHFE 2R T
BNIZEMNRESINTNED, 20X 5EEHBs
FEROHBEE IR L TEW LD TR WD, 7T
D HBs JLF 1X 5 2 R E D genotype & D HBV &
Lo Ta—RENTHWEZENS, ZOENIZEST
MRHBECENEC 20 TH-> Tk, EFESZHICK
Bx &3 Ba0dH 5, 513 HBV genotype BlD
HBs HLFRAREHES /S 2 v 2 FESL L, genotype DEWIZ
£5Fy PORHPBEEZXEMTILELDH LA
5. TOXSBRENIZERMCS TTEERINTE
D, WHO IZ B\ TIZIRIE D HBs fil R B B ZHE 5
(genotype A)ICMIZ T, St HBV gentoype
WZDWT b HBs VIR ESREHER & B 2 Atk
ARINTWE(WHO Working Group on Interna-
tional Reference Preparations for testing Diagnostic
Kits used for the detection of HBsAg and anti-HCV
antibodies. Oct. 6-7, 2003).
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ESTABLISHMENT OF THE FIRST NATIONAL STANDARD FOR NUCLEIC
ACID AMPLIFICATION TECHNOLOGY ASSAY FOR HCV RNA
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YSubcommittee on Safety for Plasma-Derived Products
(Chairman : Teruhide Yamaguchi, National Institute of Health Sciences),
YWorking Group on the Establishment of National Standards for Nucleic Acid Technology Assay,
Present address ; “Department of Respiratory Diseases, Research Institute,
International Medical Center of Japan., ®Schering-Plough K.X., 'Bayer Yakuhin, Ltd.

The First WHO International Standard for HCV RNA for Nucleic Acid Amplification Technol-
ogy (NAT) Assay (96/790) was established in 1997. The aim of our collaborative study was the es-
tablishment of the Japanese National Standard for HCV RNA calibrated against the WHO Interna-
tional Standard. The candidate materials were evaluated in the following two steps. First, titers of
two HCV positive plasma (119 and 122) diluted in cryosupernatant were evaluated, and plasma 122
was chosen as the source plasma for the candidate for the national standard. Then, candidate 122
was prepared by diluting the source plasma to approximately 10° international units (IU)/ml in cryo-
supernatant. The relative potency of the candidate was measured against the International Standard
by the end-point method. Seven laboratories from three countries participated in the collaborative
study. Four laboratories used the Roche Amplicor assay (Version 1) and 3 laboratories used in-house
PCR methods. There was reasonable agreement among the mean estimates from the laboratories.
The overall mean potency of the candidate relative to the International Standard was 10°® (10*°~
10°*) TU/ml. The sample was accepted as the first Japanese national standard and assigned a titer of
100,000 IU/ml. Each vial of the National Standard contains 0.5 ml of HCV plasma (genotype 1b) di-
luted in cryosupernatant and should be stored at —80C.

Key words : HCV, The WHO International Standard, National Standard, Nucleic acid technology
(NAT) assay, Blood safety
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FNnCTwiz, FIC, IS O TER
HwomE/hEREs (UF, hEHR L) &
HCV-RNA &% FEBRHALCTHRIR L ENESE R %
B 2720 O FENI A MM L, $£—K HCV-
RNA [EPIEHE S A E R L 720 CHUE 3 5 . E R
e 3 genotype 1 TH 5 2%, EIPNEHE T FATE
TR L BEEDOE genotype 1b & L7z BITE, & F
EF T4 IVAIDWTIHIRRHIZE DT NAT
MVEBIN TS, ERFERE LTEDLNR
bR ER . FOEKT, REERIIERA
E T TERINIZI A VAD NAT D/zHD
EPEREGRTLH 5.
2. M¥BLUHE

1) ERAEZSE R RO BRI ORI
HARRTFEH- I DG S 72 HBsHLE, BT
HIV-1/2 ¥ifk, HBV-DNA, HIV-RNA ®OF~T8
Bt ¢, HCV MiEo o hh» o B AR TR b B
BICR 5N % genotype 1b @ 2 2014t (119 &
122) % B O FURMERT & L7, &R Ao —
s )47 — TR 10° EEBEA (QU)/
ml AL T -80C CTHss - R LHE %2
W1, HCV-RNA EREEER & & ITBINiERIC
FiAE L7z, SRREMZEZTLICH LWL T LO
A % B2 ) AR L C 10 B2 LRSI
(1025 10N ERETLZLEL, HEBLT
2EEWN R FETT Y FRA 7 b ORE %=
L7z, —EWMEZERE L7205, HEMICZEN
EEEHELTWRIEEIRZEMNE L (551 =
SE). Tk EMHRALUEBREERIINSTLT
~ 80T IZ BB LT 2 I v,

2) HCV-RNA ENEEZER R OMFER & 5T
1) IR L M4 122 (PHA J7 i 2, RNA
B 2~3x10TU/ml, && 185ml) % dH L7z TH
10°TU/ml B ) A A CHB, 05ml $04 7
AMACHTE L - 80C Tuliki LT, HCV-RNA [EHMH
SR ER 122 (BRI & L, SMERICEMA L
7o BRI HEN 10 FEAFORTCF MY T >~
FRAVPE2REL, LDEMHRLY KL VT
DIEEHEL7: DI 2 HEDBEZEDOT Y FRA ¥
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PR SATTERO 10" HRERNFE T &
WML, HEBZC4mEaEmLE (52
). BINHERE A SR Sk R 2 5L
'C, HCV-RNA B R G0 WHO EBAZ
XY B Al & e L7,

3) BINHERE & BEH *

HERMIZ HCV-NAT 2 LT 5 9 Jigk (E
M6 i, SKE 2 Mgk, I—wv/8 G 1o
fhmeBCA L, 7 Muak (BN 5 sk, SKE 1 MRk,
g0y R HEER) Ao RERKE AR & v,
HEE O & RO )7 3 S W O E O T
9k L7,

4) BEBOHW

B, EREESICOWTERFRLOL Y K
KAV MBEOWNBMOFE A KD, FolrE
BB (13 B gl O s B R il & 5 .
Tid% & 1 FEBAEHE 5 oh g B 454 5 O ) A o
Tl & € D 95% IR M 2 e Lz, 7 Mk o
15 & 7o BARR Tl O I E S & R 6O TR R
OFHEARS I Z HEE LAz N EARR o B
bk ] BSATE o Vg 2 A R O AR T il 2 B o
T, B0 EREEES O MR U TR
DIl E e L7,

3. & R

1) e HER U = RE s %

i o A R T 5 R RY (LS 3, AL 2), &
Rl 1 fidk, 2ol 1 oA 7 ks o8
AR Kz, Table LK% RS a—
R, S, RHEER T, 4R T 7))
a7 HCV (Ver. 1) 2, 2 HEi%AYH KiED nested
PCR ¥, 1 %A H FED single PCR % BT
W Lz OGS4 72 ) OB O &I 40~4000
DIMBEIZHYE L7z,

2) EFHEEORIR

E PR R4 B NAT BRSO
T, BEHEICSSHhLVER2®IRT 2 BB T,
I E Tid 220 HCV Bt maE 119 & 122
AR LR LCIE L, RE i
Do leDT, Y% OBEROIER) I E
HEHIEHEBOKE VI 122 2 HEHOFE L
UCRBIR L 72, Im4¥ 122 o HCV o 7 g o
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Table 1 Assays used in the collaborative study.
Laboratory Assay Extraction? Eq. Vol. Amplified®
1 Amplicor R&D 100
2 In-house single PCR In-house Nal 40
3 Amplicor Amplicor 50
4 Amplicor R&D 100
5 Amplicor QIAamp 400
6 In-house nested PCR R&D 100
7 In-house nested PCR R&D 100
a) R&D : Smi-test EX-R&D (Nippon Genetics Co. Ltd.)
Amplicor : Amplicor HCV version 1 (Roche)
QIAamp : QIAamp DNA Blood Mini Kit (QIAGEN)
b) Eq. Vol. Amplified : the equivalent volume of sample that was amplified in an assay
Table 2 Estimated log potency of candidate
1 122 calibrated against the international
9. standard (96/790). Overall (a) =the overail
1 mean log potency calculated from all
o1 laboratories. Overall (b) =the overall mean
é o I ] P L log potency calculated from data excluding
8- T I those of laboratories 1 and 2.
% =1~ logiolU/ml
2 2 Laboratory Mean Minimum Maxtmum
o -
8 j 1 463 394 531
-3 7 3 I T 7 : T 2 494 412 5.75
3 488 411 5.66
Laboratory 4 5.44 488 6.00
5 438 441 5.34
Fig.1 Log relative potency of candidate 122 to the inter- 6 525 459 591
national standard (96/790). The laboratory code num- 7 5.00 429 571
ber and assay methods are explained in Table 1. The Overall (a) 500 480 520
solid line indicates the mean log relative potency calcu- Overall (b) 507 484 5.29

lated from all data, —0.001 (—0.204-+0.201). The dotted
line indicates the mean log relative potency calculated
from the data excluding those of the laboratories 1 and
2, +0.066 (-0.161-+0.292).

Bew % e LT genotype 1b TH A T & BHEAL
7z,

3) fRIES 122 OEBHEAES (96/790) (T
B NEDIHERE

HOIDTHRMBERSL, THERIZBNT
10" FFGRYITHE L7z (85 2 BillE) . 5 M%<
WO 4AWMOWRE, 2HiRTH 2 B ELNE
EMAAIC AT oz, TV KRA V MEICX D E
PRERHE G o0 & 80 O X B il & sk o

e e B, T VR VM RAKEREFEL 2o
TBERBRAREREL Y FEAL Y PE LA E 7,
T e A R 2 SR EAREOE T )
IV RSV ME LR BEREERSOER
R S B A AR Tl & 2 D 95% fEHHIX
xRk, SEEOWERREEHVCTERROE
BERRE ST AR EAE i z i E L 72, Fig.
LHIORT L) el RISREOHPE T3
L, BRI 3 5 540 an O R 74 o
T3 logl0™® Th o /2. WHO EIRRIZEE T (96/
790) OFiE 10°TU/ml TH 555, EHHON
fili 4k 10°® (10™~%*) 1U/ml, Bl % 100,000IU/m!
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EEE &N/ (Table 2).

SN 7 faikd, MRkl ClklE 4 3ETT
YEIERA Y IPRREREREL Lol F 00
w2 TG B RS O, WEKEOIL
LOENKENoK., £IT, 2O 2HHERL
5 M ik DM ERE R E FC T L7458, 5 fifko
HRIIBREOMBATHL, EHEREERINTS
BT S O FARR AT O FEI N 1ogl0°™ T - 72
(Fig. 1). & o C, BHHO73MlE 1057 (10*%*)
1U/ml, Bi% 116,300IU/mi & &, &fEko
HREHOWISERLAELMETZED O,
o 7z (Table 2). A TARUIIED R EE % H 4T
T 5 LIRS OHEE ML 1007 (10°7°) TU/ml
Y, 2ODEIC X BHEEMEIT L S —FL
7.

PLEORERI D, FA5h 122 OERELE I
T2 Sl 10°°IU/ml & 2 S, F31i 100,000
IU/ml O ENEHRE G & LT 1999 4 12 A /AR

KTERBE I

4. E B

— A8 A DRl TEIBEEER TS 2 RE
AR 5 E - RBENELADT, Bk
% 2 REEHG & WV CHlE LR R A AR g
T25DIFMMETH S, HCV-RNA NAT #Bi iz B
W R Bl T OREMED IR ik O
B DB 2 E 5T 5 20 TEIRAFEL <
NTHBILL BO LN BOBERPUHATH
b, RERPIRICL - ThAETWH T, EHEHE
73R & N7z HCV-RNA @ E P F2shl £ &
iz, B D 95% 18 B IX M & J7 1M 10°*TU/ml
WZH LT 10" 0/ml Tdh o 72 T B
OO NMOT AN 10°TU/ml (Figk 4), /s
13 10"TU/ml (fif% 1) T 10 fEDMETH o 72
(Table2). THEHDMEIZT Y FBEAL Y POMES
108 EFHBRINTER Lz L2 ERBT L L5
WZhEnwkwz b, ZhEARLREHFEEOS MG
HEBIZHCVNAT M L T AEEED
BOWERRICR oo b EZ 5h b, EWNIEER
W5 3hsFETHLDT, MEEHOEEME
AR D72 O NAT RERIER B WS o 514, K
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WAt v ¥ —12 81T 5 HCV-RNA B 7 D 71l (2
ILKHWHENS LS g, HEOHEEES
WIS 5 EASTTREIC 22 1), BREREE - MUAESERH
DLW TE S, Kk CEPEEG 2 Hw
THDELMET B 2 2128 ) BRI BRAEOHE
EMEERD I ENTETHL, ) LTHLNR
BHRRIRRA % b 12, 72k 213 95% W RUe %
BONBIREL 50% BHERIGERONLEED
Mz ICMEIOmMA ES R AR L, M
B RO BREEHOBER L2252 &
WEENS.
5. & G

Ifi1 4% @ HCV-RNA @ NAT O 7= & o [& P 4Z i
mn e VER L o, BEIRRNE RO HOV Bk i i o
HCV genotype 1b kM4 % B~ v * M4 CFH
L, 05ml $o/354 7IVAZHE, —80C TS
RIEL72d DT, O Jiliid 100,0001U/ml TH
5.

A ARBEYE TR L 7 A AEE S 0 T Pk o
B gz, AT AR IR 5 0 A B R S R B A
(EER LR ETRIE, MR ORI LBk
SRR D B % & BT B RETE) BRI & 0 A
b/,
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