126

B &

WEI B~ bT T T 4ETHY HHHIEFERIEME RIS %
BV 2 479 4 B8 HBs PUEBRH EAZE o Ve Rt
NN BB M B LS, * SR R

Wl R A BT Uk R
MK K& R W

CPE294E 9 H 11 HZA)
(PR 29 4E 11 H 20 H 2 B)

Key words: rapid HBsAg screening assay, immunochromatography, avidin-biotin

2 8

BB SN HBs JURM A 2 2 u~ 757 43 (ICA) TH2 [7Y—7 HBsAgl (7 —
T AT 4 H VL) OURERIi AT ) A 220 T, URICBWT HBs PUR A 7 ) — = ¥ FiAE D FKii &
Nz HARNEH 275 BloliE s L O —#4aim (EDTA ) Wik, o 5 %o Seroconversion Panel 3
X " WHO International Standard HBsAg Panel % W TGN L7z #METRS 275 61 9 5 RT-PCR
(TagMan %) 12X ) HBV DNA 25k TH - 72 54 HICOKEIL, 981% (53/54) TH Y, »IEETH S
b2 EllEs: (' CLIA) L% T, A ICA B X UMb I tRER il e (Eti: » CLEIA)
I L CRAFCTHh - 72. HBV DNA 25 TH - 72 221 FllZ BT 4P, 100% (221/221) & CLEIA,
CLIA k[T, B ICA LY BIFTH o7, Seroconversion Panel % 72 & EEHERCTIE, CLIA & 13
IFFS, WEAF ICA, CLEIA ICHE L TR X h Bl TEETdH - 72. CLIA 12 & % Seroconversion Panel
@ HBsAg B84l (IU/mL) Z3EEICHMIBBEZ RO 25, RKEOMBEIEIZ01IU/mL Tho72. 4
HOME LD, KEE, TEIr—C4FrOEREAVS 2 & TRV G & FEFRRR OG- & D 5H
BRI EIC X 0, FESEoeE il T VS 2w EEAL & [ B C B WEF SR A b o 728 72 R ICA TH H 2 &
ARENTz, RFREMAFIGDTEELR 2 &5, BokAof, BEAEEREEOY A 7 5#% & HBs YLEO

BEHNO 120y — Ve LTOHEHATH S LEbNT.
URGWIERE 920 126~132, 2018)

F X

B #IfiTF4 4 W A (Hepatitis B virus : HBV) %2
RELDOBRIKR DK 3,200 IR D DNA 55 % 5 #in T
55, BIRMWICBREFFEY A VAKTEIE (HBs
PrE) L L CHEERIEENTWEH DI, SHEETD
ADBIELNT WS HBs PuJ (small S), Pre-S2 #i
Ji, Pre-S1PLEOBATH 5. HBs HLE AL H 12
M ENLZ 3 HBY ST 5 2 L 2R
L, HBV OEGRBICH D L2 KT, Lo - T,
HBs $itiid HBV OEGLIREBOIEIR D=0, A7) —
SV IBREHAD 1 D LTURSME SN TV SY,

W R K EFRE AL v ¥ — % PUOICHE)
1t & N7 AL2EFO05RZE N € 3 (chemiluminescence im-

AURIEE RS © (T701-0192) B il WL diclide )& 577
VTG 7 2 D s s o 0 A et

munoassay : CLIA)"" % Ak 22 %8 O I 2= 58 9 i o2 :
( chemiluminescence  enzyme  immunoassay -
CLEIA) 2 ENELS W B RTWwW5S,. T2, BEH
HHE L CRENEDS T RZRE Ox 7T 7 1k
(immunochromatographic assay : ICA)Y " & KL
BCILK A SN T B8, hofllEik s g L T
JEDMEL, SR YURPETR TN,

Z O, CLIA IZIEHT A2 &KE %A L 72 ICA
THs [7Y—7 HBsAg) (LLFICALE) H7 Y —
T AT A AN XY SN, BEORAM T —
Z S E HIYIZ, F NI TR 217 -
7o, R EE TR IN B, RUFRIEEZ
WFZERKEFIC L 0 2R &R L, NIGERHR - P 2
BoORBEA R TCEBIN RBET 23228 &
O 2322-1).

AL MRS 928 2



1% HBs HUEGR

WS W AEE DV e FFAll 127

Table 1 Results of the detection sensitivity test with serum

samples
Methods No. of Positive Negative Dete.c.tifm
measurements sensltivity
ICA1 method 54 53 1 98.1 %
ICA2 method 54 50 4 92.6 %
CLEIA method 54 52 2 96.3 %
CLIA method 54 53 1 98.1 %

ICA1: Alere HBsAg ICAZ2: Dainascreen HBsAg II
CLETA: Lumipulse Presto HBsAg CLIA: ARCHITECT HBsAg QT

Table 2 Results of the specificity test with serum samples

Methods meagl(;.e(r)rﬁents Positive Negative Sri)itg%tclﬁr;
ICA1 method 221 0 221 100 %
ICA2 method 221 1 220 99.5 %
CLEIA method 221 0 221 100 %
CLIA method 221 0 221 100 %

ICA1: Alere HBsAg ICAZ2: Dainascreen HBsAg II
CLEIA: Lumipulse Presto HBsAg CLIA: ARCHITECT HBsAg QT
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RKEOMBFELE LT, EkroDICATHE 51
F A2 )= HBsAgll (LLFICA2#:, 7V —=7 A
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1. B RS & B B o b

e OB KL & FE R X RR IR T & 5 I
275 Bk & v CHGT L7z, HBV DNA 2% &7z
B B fHE# 54 ik & HBV DNA 725Kt B Bl
JIT3 B DAL @ 221 Bifk 7> & HBV DNA OfE %
IR REOSUSTED S & & 0 HBs Ml & I D R FE &
R RO 72 BRI BUEE 54 RIS oW Tl
MR 2 RDI2E 2 A, RPETH 5 ICAL %E27981%
(53/54), ICA2 5% 92.6%(50/54), CLEIA 7% 96.3%
(52/54), CLIA i 2%981% (53/54) T, ICAl#: &
CLIA &2 b Wi 2 /R L7z (Table 1). —7,
HBV DNA 25tk B U5 B DAL 0 221 Bifkic o
WT HBs LR BB 2 REE KDL T 5,
ICA1#:, CLEIA #:3 X OFCLIA #: 0 3313 46l k&
PECHREREIX 100% (221/221) Td o 7275, ICA2 i
T PN BEEDS A S I, FFEEE L 99.5%(220/221)
L7572 (Table 2).
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Table 3 Concordance rate with serum samples
<between the ICA1 and ICA2 methods>

ICA2 method

Total
Positive Negative
ICA1 method Positive 50 3x* 53
Negative 1* 221 222
Total 51 224 275
ICA1: Alere HBsAg ICAZ2: Dainascreen HBsAg II
*One patient had a negative result in the PCR assay.
**Three patients had positive results in the PCR assay.
Concordance rate =985 % (271/275)
<between the ICA1 and CLETA methods>
CLEIA method
Total
Positive Negative
ICA1 method Positive 52 1* 53
Negative 0 222 222
Total 52 223 275
ICA1: Alere HBsAg CLEIA: Lumipulse Presto HBsAg
*One patient had a positive result in the PCR assay.
Concordance rate =99.6 % (274/275)
<between the ICA1 and CLIA methods>
CLIA method
Total
Positive Negative
ICA1 method Positive 53 0 53
Negative 0 222 222
Total 53 222 275

ICA1: Alere HBsAg CLIA: ARCHITECT HBsAg QT
Concordance rate =100 % (275/275)

W PR ML MR 275 MRIC B 1 5 HE —E 3 % Table
312" T. ICAL & ICA2 o —331X 985% (271/
275) TH Y, ABOA—FHERD. ZD4HIDO
WTIHICA2 B TOBBENTH, HBEE3FT
Hotz. F72, ICA1 & CLEIA F 0 E — 3%k
99.6% (274/275) T, 1BIOAR—F %2 @Dz, D1
Bl CLEIA S X B epch - 72, B, Kk
& CLIA #:213100% (275/275) DR E—FHKTH -
7z.

3. MARHERY (I & 4xifn) o —3EE

ICAL F2 BT A1l & 41l (EDTA-2Na i) &
D—FH1E 100% TH o7 (Table 4).

4. &G I P B A

5 i 3 ® Seroconversion Panel (HVB6281, HVB
6282, HVB11003, PHM924 ¥ & UFPHM926 ; Sera care
Life Science #L, USA) O HE % Table 512777
ICAL BT HERME D S 15 45 & 30 4 TENE IR S
ALY, 155 TORREHEHRL L. ICA2
WEIER A S 15 47, 30 478 £ O over night #£12%#
NZENGAIDY, 15 5 TORPEEHERmEL L. &

Table 4 Concordance rate according to sam-

ple type (serum and whole-blood samples
with the ICA1 method)

Whole blood
Total
Positive Negative
Serum Positive 40 0 40
Negative 0 40 40
Total 40 40 80

ICAI: Alere HBsAg
Concordance rate =100% (80/80)

B, 304& over night BOFEREFIITRT—E%L
7e7z o Mg R O RS 2 30/0N & LAE IR L
72, BoXANVICBIT A HBs fuR s H 2 ik L7z &
2%, CLIAEE ICAlEE TIIMEORIEHICIT &
AEFEITR L, 1FZIZ—3 L Tw/. ICAL #: & CLEIA
e DRI TIE ICAL B0 LAY 4 H FLn iR
Lotz 7o, WERIEDICA TH 5 ICA2 #iE HVB
6281, HVB11003, PHM924 3 X UF PHM926 O 4 fii
® Panel TIEBIELIZR SN, MBI LA 51
7- HVB6282 |28\ T b filik 12 12~14 HE N TRz
fbzRL7z.

CLIA #:12 X % Seroconversion Panel ® HBsAg &
i (IU/mL) % 2R 225 ik o b & %2 R
72& 2 A, ICA1 13 008IU/mL, ICA2 {13 321U/
mL, CLEIA #13 02I1U/mL T » 7. 451 — i &
gef) & HEM S 5 HVB6281 Tld, CLIA #2719 HH
WZhiE b L, ¥ 51250 H HIZKElEIL L 7248, ICAL
FABWTHHBROFRER L7

5. PUGEABHUREL 4OV 3

WHO international standard HBs $UJ5 % B A3l
KCTHEML, FUEHHR SR (04, 02, 011U/mL)
ZAEHL, ICA1 %, ICA2 1, CLEIA ETHEZRTT-
72453 % Table 612779, ICAl #: & CLEIA #1301
IU/mL OHFUE AV F THIUETH 57225, ICA2 i
04~0.1TU/mL @ HBs i@ TIIMH T E Zh o 72,

z =

A, B3 SN2 ICAL DR KOFEEIZICA T
HHIZS b6, FERENEDLICILET % HBs
PRI OMMIKEEH L7722 & TH 5. ICAL I,
AEHOHBsAg % A MY v 7 ETE A F VLT
HBsAg btk & Bt 5 7 v 7 AR PL HBsAg Lk o
BHZH ¥ B A v FIRBICRKIL S ¥, KO TH S
PURCHIE RO BEML SN AT EI VIZh Sy TERD
FUGR % VT Wa, $ERo PR 2 I 1 B
HBs JUfR2SH W T nizas, RSt & SR % 1)
FEXEL720T7 Y —EFF UORRRIH I
72N EF F LG T TH L 7O T D
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Table 5 Sensitivity assessment in the early phase of infection

(—): negative (+): positive (w +): weakly positive

Device ICA1 method ICA2 method CLEIA ARCHITECT
Time (min) 15 30 15 30/0N method HBsAg QT
Panel/No bleed HBsAg HBsAg 1ub HBsAg HBsAg 1ub S/CO JUD IU/mL JUD
HVB6231 1 0 (=) (=) (=) (=) (=) (=) 0.1 (-) 0.01 (=)
2 5 (=) (=) (=) (=) (=) (-) 0.1 (=) 0.01 (-)
3 7 (=) (=) (=) (=) (=) (=) 0.1 (=) 001 (=)
4 13 (=) (=) (=) (=) (=) (=) 0.3 (=) 0.03 (=)
5 19 (-) (W) (-) (=) (=) (=) 0.3 (=) 0.07 (+)
6 22 (+) (+) (+) (=) (=) (-) 1.1 (+) 0.19 (+)
7 33 (+) (+) (+) (=) (=) (=) 31 (+) 051 (+)
3 36 (+) (+) (+) (=) (=) (=) 50 (+) 127 (+)
9 41 (+) (+) (+) (=) (=) (-) 93 (+) 145 (+)
10 43 (+) (+) (+) (=) (=) (-) 25 (+) 152 (+)
11 50 () (=) (=) (=) (=) (=) 0.1 (=) 0.01 (=)
12 o4 (-) (=) (-) (-) (-) (-) 0.1 (=) 0.01 (-)
HVB6232 1 0 (=) (=) (=) (=) (=) (=) 0.1 (-) 0.01 (=)
2 2 (=) (=) (=) (=) (=) (-) 0.1 (=) 0.01 (-)
3 7 (=) (=) (=) (=) (=) (=) 0.1 (=) 0.01 (=)
4 12 (-) (=) (-) (=) (=) (=) 0.2 (=) 0.01 (=)
5 14 (-) (=) (-) (=) (=) (-) 0.2 (=) 0.01 (-)
6 19 (+) (+) (+) (=) (=) (-) 0.6 (-) 0.06 (+)
7 21 (+) (+) (+) (=) (=) (=) 1.0 (+) 0.18 (+)
3 26 (+) (+) (+) (=) (-) (=) 53 (+) 0.58 (+)
9 28 (+) (+) (+) (-) (w+) (-) 77 (+) 119 (+)
10 33 (+) (+) (+) (+) (+) (+) 246 (+) 321 (+)
11 35 (+) (+) (+) (+) (+) (+) 622 (+) 6.22 (+)
12 40 (+) (+) (+) (+) (+) (+) 359.6 (+) 29.36 (+)
13 43 (+) (+) (+) (+) (+) (+) 836.7 (+) 69.70 (+)
14 47 (+) (+) (+) (+) (+) (+) 2,000 (+) 660.0 (+)
HVBI11003 1 0 (=) (=) (=) (=) (=) (-) 0.1 (=) 0.01 (-)
2 34 (=) (=) (=) (=) (=) (-) 01 (-) 0.03 (=)
3 125 (=) (=) (=) (=) (=) (=) 0.1 (=) 0.01 (=)
4 133 (=) (=) (=) (=) (=) (-) 0.2 (=) 0.01 (-)
5 135 (-) (w+) (-) (=) (=) (=) 0.2 (=) 0.01 (=)
6 142 (+) (+) (+) (=) (=) (=) 0.8 (-) 0.12 (+)
7 149 (+) (+) (+) (=) (=) (=) 37 (+) 0.40 (+)
3 152 (+) (+) (+) (-) (-) (-) 89 (+) 0.86 (+)
PHM924 1 0 (=) (=) (=) (=) (=) (-) 0.1 (-) 0.01 (-)
2 23 (-) (W+) (-) (=) (=) (=) 04 (=) 0.03 (-)
3 29 (+) (+) (+) (=) (=) (=) 0.9 (=) 0.09 (+)
4 35 (+) (+) (+) (=) (=) (=) 22 (+) 0.21 (+)
5 43 (+) (+) (+) (-) (-) (-) 80 (+) 1.00 (+)
PHM926 1 (-) -) (-) (-) (-) (-) 01 () 001 ()
2 2 (=) (=) (=) (=) (=) (-) 0.1 (=) 0.01 (-)
3 (-) (w+) (-) (=) (=) (=) 04 (=) 0.03 (=)
4 13 (+) (+) (+) (=) (=) (-) 06  (-) 0.07 (+)
5 15 (+) (+) (+) (=) (=) (=) 10 (+) 0.14 (+)
6 20 (+) (+) (+) (=) (=) (-) 20 (+) 0.25 (+)
7 23 (+) (+) (+) (=) (=) (-) 25 (+) 2.33 (+)
3 27 (+) (+) (+) (=) (=) (=) 6.8 (+) 1.17 (+)
ICAI: Alere HBsAg ICA2: Dainascreen HBsAg II CLEIA: Lumipulse Presto HBsAg
JUD: Judgment ON: Over Night
A%, TEIr—EFF Y HMOT 74 =74 =8 JE D P HBsAg Kbtk & Btk @ HBsAg o JUS

Ll ERAHAEEIND I END, RIS ORI R4 DRI & 72 % 2 & THRIGHIEM R VCHT 5 ik
Y NI BEORER L EICHHEN TV AP, ICA EPHOoN2b0LHENS I, FLxOMEFTHIRY A
FMEREFE LARKECBWTHTEY v —EFF )V A MAECdH - 72FEBNCHT LT CLIA VRS % 1
ORILRE R, S 51284 F VICEAL S 7z Ekt WMEKEZAE L TW5H I EHHEFR T E 72, Seroconver-

FR304FE 3 JH20H



130 T aktd b

Table 6 Sensitivity assessment with antigen dilution

(—): negative (+): positive
WHO ICA1 method ICA2 method
International CLEIA
Standard method
from NIBSC 15 30 JUD 15 30/0N JUD
HBsAg HBsAg HBsAg HBsAg HBsAg S/CO JUD
04 TU/mL (+) (+) (+) (=) (=) (=) 75 (+)
0.2 IU/mL (+) (+) (+) (=) (=) (-) 40 (+)
0.1 TU/mL (+) (+) (+) (-) (-) (-) 20 (+)

ICA1: Alere HBsAg ICAZ2: Dainascreen HBsAg IT CLEIA: Lumipulse Presto HBsAg

JUD: Judgment ON: Over Night

Table 7 Results of assays on a HBV recovered patient treated with immune-suppression agents for transplantation

(—): negative (+): positive (w +): weakly positive

ICA1 method ICA2 method

TagMan

CLETA method HBV DNA assay

CLIA method

15min 30min JUD 15min 30min/ON JUD S/CO JUD TU/mL JUD Log copies/mL JUD
Day 0 (w+) (+) (+) (=) (=) 08 (-) 0.21 (+) 27 (+)
Day 2 (w+) (+) (+) (=) (=) 17 (+) 0.76 (+) 23 (+)

ICA1: Alere HBsAg ICAZ2: Dainascreen HBsAg II CLEIA: Lumipulse Presto HBsAg

CLIA: ARCHITECT HBsAg QT JUD: Judgment ON: Over Night

sion Panel THifiz L7-RA ¥ MZBIF A CLIA #ED
HBs #ii D€ /Al & WHO International Standard
HBs A F SRV O IAE R %2 212, £ EOM
HIKEZ KO THA B E, RPFEIX01IU/mL, ICA2
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Evaluation of a Newly Developed Immunochromatographic Assay, for the Detection of HBsAg with
Sensitivity and Specificity Equivalent to Those of Chemiluminescent Immunoassays

Itsuhiro NAKAGIRI", Hideho WADA"?, Hirotoshi TOKUNAGA?, Taizo TASAKA?” & Takashi SUGIHARA?

"Division of Transfusion, Kawasaki Medical School Hospital, “Department of Hematology, Kawasaki Medical School

We evaluated a new immunochromatographic assay (ICA) for the detection of hepatitis B surface anti-
gen (HBsAg) (Alere HBsAg ; Alere Medical Co., Ltd) using 275 serum and 40 whole blood (EDTA) samples
screened in our hospital. Five seroconversion panels and a reference panel according to the WHO Interna-
tional Standard for HBsAg were also tested. The performance of the ICA was compared with that of the
conventional ICA (ICA2), chemiluminescent enzyme immunoassay (qualitative CLEIA), and chemilumines-
cent assay (quantitative CLIA). The sensitivity of the ICA in 54 HBV DNA positive specimens with a RT-
PCR (TagMan assay) was 98.1% (53/54), better than the ICA2 -92.6%- (50/54) and the CLEIA -96.3%- (52/54),
and equivalent to the CLIA -98.1%- (53/54). The specificity in 221 HBV DNA negative specimens was 100%,
better than the ICA2 -99.5%- (220/221), and equivalent to the CLEIA and CLIA. The ICA indicated a de-
tectability superior to the ICA2 and CLEIA, and equivalent to the CLIA in the seroconversion panels. The
limit of detection of the assay was calculated as 0.1IU/mL based on the results of the CLIA assay with the
seroconversion panels. This assay using an avidin-biotin format demonstrated to show an excellent sensitiv-
ity and specificity in the clinical specimens and the panels. We conclude that this simple and rapid assay
with a capability for whole blood sample application is suitable and applicable for use in risk management in
patients with resolved HBV infection as well as in emergency and resource-limited settings.
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