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Purpose: The DNA-type virus HBV, discovered by D. Dane and others in 1976, is approximately 42nm big and
known as the main cause of liver-related diseases around the world. HBsAg has 4 kinds of subtypes including
adw, adr, ayw and ayr and besides common antigen factor a, there are d, y, r, w. From the methods of serologically
testing HBV, IRMA, EIA and CLIa were developed for testing HBsAg and are being used in examining the
surface antigen of HBV. In this study, among the methods for testing HBV, the recently developed RIAKEY
Ultrasensitive HBsAg IRMA kit's sensitivity level and performance in detection of mutant forms were measured
and compared with CLIA. Materials and methods: Two certified reference materials, which are WHO 1st
International Standard 1985(80/549) and WHO 2nd International Standard 2003(00/588. subtype adw2,
genotypeA), were used in the examination and the sensitivity level was measured by diluting these materials
from 0.08 TU/ml to 0.005 IU/ml. The materials for examining the detection of mutant forms included 9 kinds of
subtype 'ad' and one kind of subtype 'ay' purchased from DSI company. Also, with the use of positive and
negative samples, they was compared with CLIA. Result: Ultrasensitive HBsAg kit based on IRMA method
showed the detection of up to 0.01 IU/ml not only for WHO 1st International Standard 1985(80/549) but also for
WHO 2nd International Standard 2003(00/588. subtype adw2, genotypeA) and the sensitivity level was
measured as 0.01 IU/ml by WHO standard. In testing the performance for detection of mutant forms, the 9 kinds
of subtype 'ad' and one kind of subtype 'ay' mutant materials were detected, demonstrating the capacity of
detecting various types of mutant forms. Conclusions: With the clinical importance of sensitivity level and
performance in detection of mutant forms increasing in the field of HBsAg diagnosis, the examination of
IRMA's effectiveness using RIA method in the aspects of the sensitivity level and performance in detection of
mutant forms was carried out and its result is as follows. The sensitivity level was measured as 0.01 [U/ml by
WHO standard and it was possible to measure various types of mutant forms with high sensitivity. Thus it is
suggested that more speedy and accurate reports could be produced from a nuclear medicine laboratory for
clinical practitioners requiring results of various situations. (Korean J Nucl Med Technol 2011;15(1):121-125)
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Table 1, WHO 1% International Standard 1985(80/549)

PANEL CPM Mean Index
1,935
WHO 0.08 1,689 1,789 48
1,743
983
WHO 0.04 1,965 1,324 3.55
1,024
588
WHO 0.02 549 544 1.46
495
375
WHO 0.01 403 424 1.14
495
249
WHO 0.005 355 301 0.81
300
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WHO 1* International Standard 1985(80/549), WHO 2
International Standard 2003 (00/588) ¥+=72 2715 ©]-8-3]
o] s 0.08, 0.04, 0.02, 0.01, 0.005 IU/ml 7} A3 4
Alassck
2) HolY A=
DSIAFS] Subtype ad 9, Subtype ay HOIA|R 15 o]-&
sl RIAKEY, BNIBT, RIAKEY Ultra Sensitive HBsAg,
ROCHE 7|58 o]3}o] Algaksick
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WHO 1% International Standard 1985(80/549) F=&Z] o
= =4 A] WHO 0.01 PANEL o]l 4] Index 1.0 0]4+¢]
A 3HE Ao, 11 A} viziEE 001 [U/ml= 745
31t} HBsAg #HARllA] CLIA ¥-2 wizt=7} ARCHITECT
0.05, Bayer Advia Centaur 0.06 IU/ml = RIAKEY Ultra
HBsAg 7|27} W7k Swe] A & ot
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Table 2. WHO 2™ International Standard 2003 (00/588)

PANEL CPM Index
186,9
247,9
183,5
11,1
973
103,1
709
722
765
686
418
381
244
291

254

Mean

WHO 0.08 206,1 5.53

WHO 0.04 103,8 2.79

WHO 0.02 732 1.96

WHO 0.01 495 1.33

WHO 0.005 263 0.71

5|47 bl 4] 5 PANEL %% 3H0.08, 0.04, 0.02, 0.01,
0.005)91 4 IndexzFo] 1.00]40] SFAdo]ck. 0.01gkolA] 1014
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Fig. 1. Detection of subtype.
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Fig. 2. Comparison of coefficient of variation

Ultra sensitive HBsAg®} CLIA®] A¥lr} Y=1.0075 X +
1.2434, R2=0.99820]| 1tk Table 4, Fig. 2).
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RIAKEY Ultra sensitive HBsAgy} CLIAY 9] Centaur
Au)o] AAATS vlasto] FES] H5S BASKACE 30 HBsAg K= HBY 7hele lcksbn =xakd] 485
719) olgo] EEBAL Agstol vlwd 23k RIAKEY = nigket 27 Al2glo] Bezlole), SjolAs Uit 717
Table 3, Detection of subtypes
PANAL SUBTYPE Mutant RIAKEY Ultra ROCHE RIAKEY BNIBT
form Index Index Index Index
AHBV203 adw?2 G145R 5.1 7.5 0.9 0.4
AHBV204 adw2 QI129R 37.8 63.4 1.4 3.7
AHBV206 adw2 Q129H 13.1 4.3 0.7 1.5
AHBV208 adw2 T126N 27.2 8.7 0.5 2.0
AHBV209 adw?2 T143K 6.1 7.4 1.0 0.8
AHBV210 adw2 P142S 25.8 14.5 1.1 2.5
AHBV211 adw?2 K141E 1.2 1.6 0.7 0.5
AHBV212 adw?2 M133L 12.3 30 0.8 1.1
AHBV213 adw?2 M133H 1.6 6.7 0.6 0.5
AHBV215 aywl G145R 7.0 6.0 0.1 0.6
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Table 4, Comparison of coefficient of variation

Sample Ultra HBsAg CENTAUR

S18 2.64 3.02

S16 6.14 6.25

S10 23.24 22.54

S2 24.61 26.95

S4 25.85 29.85

S6 27.47 30.65

S15 49.00 50.25

S7 75.98 75.21

S1 85.92 87.55

S11 136.6 1325

S26 148.23 142.23

S19 158.8 165.2

S5 237.98 241.21

S25 296.73 301.55

S27 312.60 325.50

S29 346.36 332.21

S17 353.59 350.12

S24 368.77 405.21

S14 405.16 425.35

S22 475.3 479.25

S8 482.15 492.22

S9 485.99 490.11

S13 517.1 520.25

S21 539.95 530.55

S12 551.59 550.50

S28 564.26 570.35

S30 575.26 580.22

S23 591.41 581.55

S20 601.14 612.22

S30 621.37 635.95
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