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Abstract Objective: To evaluate the difference in the clinical performance of quantitating HBV DNA in the
serum samples from the patients with chronic hepatitis B measured by the different commercial certified HBV
DNA quantification kits. Methods: (D The six mixed serum samples with HBV viral load were measured by five
commercial certified kits(A, B, C, D and E), to compare the results. The six mixed serum samples and the two
national HBV DNA serum standard materials(GBW-E-090137 and GBW-E-090139) were measured in three bat-
ches using the three domestic certified kits C, D and E, to verify the precision and accuracy of these three kits.
@ The serum samples from 43 patients with chronic hepatitis B were measured by the kits C, D and E, to compare
the correlation and concordance of the results from these three different HBV DNA assays. Results: D Compared
with A, there was no significant difference in the HBV DNA values of the six mixed serum samples measured by
B or C(P>>0.05). However, HBV DNA levels measured by D or E were significantly lower than the results by
the kit A(P<C0.05). @Results of the precision and accuracy tests showed that the coefficient of variation(CV) of
the six mixed serum samples and the two national standard materials measured by the kits C, D, and E was less
than 5% . and the differences between the expected and tested concentrations of these two national standard mate-
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rials detected by the kits C, D, and E were all within 0. 4 log,, IU/mL, which showed high precision and accura-
cy. @The detection rates of the serum samples from 43 patients with chronic hepatitis B as determined by the kits
C, D, and E were 95.35%(41/43), 95.35%(41/43), and 86.05% (37/43), respectively. Among the 43 clinical
serum samples, 24 were quantifiable by three assays. For the 24 clinical serum samples, the quantitative results of
the three assays were C>D>E(P <C0. 05); the correlation analysis indicated significant correlations between the
three assays(C vs D: R®=0.93, Y=0.973X—0.164; C vs E: R*=0.61, Y=0.770X+0.210; Dvs E: R*=
0.69. Y=0.809X+0.270); Bland-Altman plot analysis found mean differences of (C-D) = 0. 28 log,, ITU/mL
(95% confidence interval, —0. 30 to 0. 86), (C-E)=0. 80 logi, IU/mL(95%CI, —0.62 to 2. 21), (D-E)=0. 51
log;, TU/mL(95%CI, —0.74 to 1. 77), respectively; the proportions of the specimens within the 95% limit of a-
greement were 95. 83% (23/24) between C and D, 95.83% (23/24) between C and E, and 91. 67 % (22/24) be-
tween D and E, respectively. And the maximum differences within the 95% acceptable range were 0. 85 log;, IU/
mL between C and D, 1. 96 log,, IU/mL between C and E, and 1. 25 log;, IU/mL between D and E, respectively.
The proportions of the specimens with™1 log;, IU/mL difference of HBV DNA levels were 0(0/24) between C
and D, 33.33%(8/24) between C and E, and 25.00% (6/24) between D and E, respectively. Conclusion: There
is a significant difference in the clinical performance of quantitating serum HBV DNA by the different commercial

kits. All three HBV domestic certified assays have low commutability and may be not used interchangeably in rou-
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tine clinical practice.

Key words hepatitis B virus DNA quantification; reagent comparison; analytical performance; clinical per-

formance; serum

AT 48 9% 7 Chepatitis B virus, HBV) &4t
JE— AT A R I A ) L Al T Bk
2.92 12 HBV &Yt (HBsAg 1), &k F
A 8600 J1 . HIBV Al i pli 8 vk g, i 1l K RN
JF R Ak R 20 M98 L fe S BB AR A s s KR
HBV DNA #6285 6 1 40 B g i = 22
fal R . PO R IR T M HBYV DNA &
il 2 T AL 2% 18 P 2 T R 3 0 R R A AL L 2
I 96 R0 T 20 B e 0 B R Y L RO v A
£ HBV DNA 7E#f 8 HBV BB Bt L iG97 18
TE JRIT 25 W36 7 B2 N DA B B R S it 24 vh
wEELEZWEM . EIRFRBSXF HBV
DNA 8 fif & & K 9 3% 9 22 ok 56 R
B 10~15 TU/ml SRV [ 1~9 logy,, IU/mL.
Pk M EE LT T RZH B A HBY
IR E KW HBV DNA, [7]— B & ] 876 A~
[7i] Py = o M 3000 G A R o 2 28 o T A [ A = o S
ZAREN AR AR, BHRrkET S 1A
Z Rk A A R b HBYV DNA B 0 &5
#9153 2 3K B 28 25 i 15 B4 LR (NMPAD it
e, Hodh % K AmpliPrep/COBAS TagMan
(CAP/CTM) HBV £ Wi ik 7] #1 7k 55 19 Real Time
HBV 2 Wik 7 )& H w7 B br L@ 9 HBV DNA
Rt LA e E bR B . TR
Ivi) 7 o A 3390 140 A6 00 1 B T RE A 7E 25 5L T I R |
AN TR] B S 56 28 2R S [R] A9 1 o Ak 3500 o 2 G 0
SE B F TS HBV DNA, 7] 68 5 SO AG M 25 B A
). DR A ST 2 B0 3 Fh A ) 3 & Ak B 7k
I 5 R DU I PR I ¥ BE AR s HBYV DNA A9 &5 3 i
AT X, AT AS [ 328 700 19 16 DR 2 i LA B A 8 B
PR S i v B e fef R ) T B2 AZ 1

1 #RER®
1.1 ARASKRIE

WedE 2019 4 4 A R BEWCIA 118 M HBV Ry
BTG A0y 45 1 6 A He B B9 IR A I . FH
TR, Yk 2019 4F 7 A FBeWiA B9 43 B8t
HBV B B g A, Horh 5 25 1], % 18 41,
EW 20~70 %,
1.2 5

AmpliPrep/COBAS TaqMan ( CAP/CTM)
HBV 2 Wik 75 GXF A, %2 [K) ;Real Time HBV 2
Wik G50 B HERS) 53 FhE = HBV KR & B K
MR 5003857 C D L E) 5 28T 4 06 15 4% R
(HBV DNA) Ifil ¥ ¥ #E %) Bt GBW (E) 090137 #l
GBW (E) 090139 (At 3 5140 8 31 A= 9 5 R A5 BR 2
A, COBAS® AmpliPrep/COBAS® TagMan® ¥
TR RS (B ) s M2000 5 75 2 5 K6 R 45
CHESS) s = B =350 AR 2 0 2 A 3h g Bk U % R
FEHUY s COBAS® 7480 4x A 3l 2¢ )6 & i PCR 7 #7
B R,
1.3 ik

S35 A 6 FP R X 6 R A i i FE AR 2E 1T O
AR (R D ik A F B 4B I — 7L 37 C.
D Al E £33 #Lab A7 3 R, 50 A F1 B 4351
KA FUBCE Y 35 18 R Ge ik A7 4% IR £ ORI 1 5 3K
) C.D 1 E 43 5IR 45 A FLE W2 A oh w2k i
i 4 BRSO A7 A% TR 4 B 17 34 2 7 COBAS® 7480
4 A8t i PCR AL Lt T, BAREAES
I 7 A i B0 U I 5 AT

-5 3 FhE =R CLDLVE XF 43 48 Pk
HBV B B M5 FEAR AT AT R I . A% 1R 4 B
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17,9 8 478 COBAS® 7480 4 [ #h%¢ 65 & PCR
AT B AT . B AR AP TR i BRG] 15 )
FEAT,

AT AL YR XS Al B o BB RN b st R 11 B
W AR A RS A B GBW (E) 090137 (R
1.41X10° ITU/mL) .GBW (E) 090139 (¥ {§ 4. 6 X
10° TU/mL) 4~ 7K - 1) HBV DNA L 75 #r 1 9

Jt o SRS M IR R U W A R AT
e )5 FREAT S R 0 AT

JE PG 245 2R LAASE: HY BORAGE HE 27, 1T AR L
IR T P B G RO E D R A . A
AR AR Y R T PR LA G 2 P B
AN AR T — 22

fff £ Joit

1 SHESWL HBV DNA EERXFINE A
RA A A B R C R D KA E

TR 2 i 3 L HIWE A HIEER KA RAZMEK CEAZIRK
FAERE AR R/ L 650 500 200 200 600
BEBLARTR/ L 65 70 100 50 100
PCR JZ hi 14 28 Hom A B AR AR/ 1 L 50 50 20 20 20

i A.B,C.D, A.B,C.D, i . .
T R BR B A6 I I Y EF.Go I EF.G.H A,B,C,D B.C.D A,B,C,D
JT R R/ (TU « mL™Y) 20 10 10 20 15
T FEREE RSB /U« mL ) 20~1.7X10° 10~1.0X10° 30~1.0X10° 100~1.0X10° 100~1.0X 10°

1.4 Gil2#ahr
FTA K6 25 B L) logy, 1U/mL #ow, % H
SPSS 17. 0 Fl Medcale 15. 2. 2 ¥4k #4748 32 4%
Br. BIESS MM EERL 7 +5 £, R AR
XIREA ¢ R 35 JE B 20 A0 19 3 i Bk, SR A Wile-
oxon £ 55 Bk AR 55 5 71 ECFT LR FHEC Xy K659
PR PRSI 5 5 B AH 56 M 43 1 R L Pearson A 26
P N 2P 00 U3 43 #7 5 % F Bland-Altman & 73 7 P
R 7 1 — B, P<<0.05 NZESA LI
2 #R
2.1 5 FpialsnE AR & 7 B HBV DNA 24
R

5 Rk R A I 6 9 IR A il i BE AR b HBV
DNA [ s 45 B 0L 2, LVE bR b7z 6 i i
A K25 SR S A, Fofh 4 s ) A DN 4
R 5 H AT L. KB AEA ¢ K5, 35
B.C Y5 A Bk IE5 K32 7 G 1125 (B vs
A:P>0.05;C vs A:P>0.05),iX# B.C 5 A #y
YoM 22 43 9 —0. 09, —0. 01 logy, TU/mL ;i 5]
D.E By 25 8 3 i AR T 5 A(D vs A: P <<
0.05;E vs A: P<C0.05),ik5F D.E 5 A 4 {H 2%
SEA Rk —0. 34, —0. 58 log,, IU/mL,
2.2 3 [ R RS 5 R RN E B B 1 EL AR

it 3 FhE ARG I 6 TR A I AR AR LA
K 10° F110° PN 7KSF B 52 b E 9 T 1 v ]RGS 2%
BEH CVAEFR R AR LK 3, 3 E =50 i 4
M5 CV B/NT 5% ; GBW (E) 090137 B #EAE K
3. 15 log, TU/mL,3 FHf C.D F1 E & I f 15 5
PrfA 5 8806 /Y 22 16 43 %1 4 0. 29.,0. 26.,0. 37 logy,

1IU/mL, # /N F £ 0.4 log, IU/mL; GBW (E)
090139 [EE{E K 6. 66 log,, IU/mL,3 Fik#] C.D
FE Fa I BT 75 52 B {8 5 #EAE 19 2206 53 901 A 0. 06,
—0.09.,0.03 log;, IU/mL,¥/NF+£0. 4 log,, 1U/
mL, 3 FE IR C.D A E g% B2 I B 3458
FNAT AR HE A5 B G RAS I 7 FH A FE AR 220K

x2 SHEAFNEERN 6 FIIRSMFRHZA HBV DNA

HZER log,, 1TU/mL
beAgs WF A B KHC B D O WlHE
1 3. 60 3. 45 3. 60 3. 24 2.76

2 3. 96 3.65 3.69 3.46 3. 88

3 5.65 5.51 5.31 5.24 5.01

4 7.21 6.99 7.26 6. 86 5.89

5 7.13 7.26 7.47 6.99 6.26

6 7.58 7.64 7.66 7.25 7.74
L. 5.84E 575 583k 550+ 5264
1.74 1. 85 1. 89 1. 81 1.78

t 1.532 0. 230 7.716 2.677
P 0. 186 0. 827 0.001 0. 044

2.3 3 APEFERF C.D M E K PR i v B A
HBV DNA 531 He

2.3.1 IGERIMEFEA T HBV DNA K H %1 [
BOXFT 43 BEYE HBV YL B i A A, i3
C.D Fl E (9 BHPERS 2853 51 2 95. 35 % (41/43) .
95.35%(41/43),86.05%(37/43), W5 E MK H
FAFREF CHDHEZE BB 2EF LRI ¥R
X (P>>0.05),
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2.3.2 IERIMLTEFEA B HBV DNA &2 & 45 R 1) 4.38+1.11,4.10+1.12,3.58 = 1. 09 log,, 1U/

e R C.D O E 4> B I 43 45 18 1k
HBV B B M5 FEAS, R B 11 R AR 1 K
W25 KT 20— Fhoa 7 i 2 F BR .8 il kR A 1
R 25 S T 20— Fhkn B e e R R Ay 24
R ZAS (0 G 0 235 SR 35 78 3 Bl 5] B9 s R 4R MR S
WL R IE X 24 BIRE AR B s 2 SR AT He g, ik
% C.D Fl E ) HBV DNA & & ¥ W Y9 {8 43 51 K

mL, B 3 MR EGE R A C>D>ECC vs
D:t=4.656, P<0.001;C vs E:t =5.406, P <<
0.001;D vs E:r=3.922,P=0.001),

2.3.3 3 FRRTIN A BAHOCHE AT X T 24
Ve HBV ey B 257 I3 FE A, HoAG U 45 2R 7E 3 Fh
R T 2 M L AT Pearson A SGHE LU
KM mH 53 B, 45 R L 1~3,

£33 E R AW I E R A AN E AR AR HBY DNA 45 R 59 B 5 2 E L&

. Wl C i D WA E
bR A 24
' Ts CvV/% T+s Cv/ % T CV/ %
1 3.5440.12 3.35 3.1240.13 4.18 2.7240.09 3.34
2 3.6040. 10 2.90 3.51-40.05 1. 49 3.8540.09 2.28
3 5.24-+0.10 1.89 5.2140.04 0.82 5.06+0.16 3.15
4 7.3240.10 1.34 7.00+0.13 1. 80 5.9340.21 3.60
5 7.57-+0.15 1.94 6.80-+0. 33 4.91 6.23+0.17 2.66
6 7.72-0.06 0.77 7.19-40.09 1. 30 7.7340.21 2.76
GBW(E)090137 3.4440.09 2.67 3.41-+0.06 1. 90 3.52-40.03 0. 74
GBW(E)090139 6.72--0.05 0.77 6.57+0. 05 0.70 6.69+0.11 1.70
7r 6 6F
r=0.964,P<0.001 r=0.784,P<0.001 o r=0.830,P<0.001 o
n=24 n=24 n=24
ol
5F 51
o °r w w
- B £4
4_
sl at 3t
Y=0.973X-0.164 Y=0.770X+0.210 Y=0.809X+0.270
R*%:1%=0.93 ° R%:14=0.614 o ° R%:14=0.69
2- 1 1 1 1 1 2- 1 1 1 1 2- 1 1 1
2 3 4 5 (3] 7 8 2 4 5 6 7 8 2 4 5 6 7
#HIC © HHIC @ D ®
B1 {FCEDRUNLERMEXESH; B2 AFNCEERNERMBEXESWH; B3 KFADEERKUER

0kiE S s

2.3.4 3 PRI T ER — BT X 24 11
2Pk HBV By B35 g FE A, 3 #pilfl C.D A1 E
) HBV DNA &t 45 5 (1) — 8t 0 fr WL B 4 ~6.,
WA C 5 D K25 i 2840 0. 28 log,
IU/mL, Z {5 #E 2~ 0. 30 log,, TU/mL,95% —
FpEFLRR S 0.28 £1.96 X 0.30(—0.30,0.86),
95.83%(23/24) 1) S 1E 95% — B MR BRI, H
— 2t BRI IR ) C A D I A nY e Kk E R
A 0. 85 logy, IU/mL(K 4), iIAF] C 5 E K4
10 25 - 218 R 0. 80 logy, TU/mL, 2% 1A brifE 2%
0. 72 logy, 1U/mL,95% — &Pk F IR A 0. 80 +
1.96X0.72(—0.62,2.21),95. 83% (23/24) ) 5
FE 95 % — 3k FLRR LA P, e — opk 5 RR Y K
) CHE M A e K250 1,96 log,, IU/mL
(B5. iF D5 E K& RN EEFEN
0.51 logi, TU/mL, 22 #5 1 22 Ky 0. 64 logy, TU/

mL,95% — B M AR K 0.51 +1.96 X 0.64 (—
0.74,1.77),91.67% (22/24) I L 7E 95% — B otk
FERR LAY, H— Sk AR B iR D ME a2
R 2Z5 M 1. 25 logy, TU/mL(Kl 6), 3 Fhiz
UK I 24 5] 15 DA 1L 385 A A 1) 25 18 0 A7 A A L3 4
2.3.5 19 M M 2 P LA I R It v RE AR
Ko 2h B b b TR I & SR AR T & > — Rl 5
FER FBRAY 11 BIREA (3 5) .2 BIREA 3 Akl 1y
A 2 BIREAR KH] C A D A L H % T 3
FERZE TR, MR E R H 7 flREA K5 C
D YA I 45 SR 4 7 HE s RPN, 4 Wile-
oxon fF SR E X F C 5 D AR I 45 J 1) 22
SRIGIFE X (P =0.498), Wik # E A 2 ] &
Kt 5540 5 ) B L E IR T HE R TR,
X TG 5 R T & A — Rk ) 2 i E R A 8 Al
FEAR (2 5) 1 BIREAS KGN 25 SR ¥ T 3 AP lsRl A
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Mg F R BIREA, & TR C D &
B 50 E A A 45 SR 8. 42 logy, TU/mL; 2
BEAS TR C ARG I 45 SR i T R vk R LKA D
RS T &% SR e HL s R R PRV R L 4 ok 7. 38

TSGR N L4 9k 7.17.7. 68 logy, 1U/mL ;4 fi k¢
AL C A D ARSI 25 3 v T2 BB, i
FE K I A 45 R 4 A 7.57.6.75.7.32,6.96
log,, IU/mL,

7.91 log, 1U/mL, 5] E 8946 I 45 53 78 1o i

k

R4 IFKAEN 24 FIKKMBREANEZEED RS

M

C-D

C-E

D-E

<0.5 logy, ITU/mL
0.5~1.0 log;, IU/mL
1.0~2.0 log,, TU/mL
=2.0 logy, ITU/mL

79.17%(19/24)
20.83% (5/24)

37.50%(9/24)
29.17%(7/24)
29.17%(7/24)
4.17%(1/24)

62.50%(15/24)

12.50%(3/24)

20.83%(5/21)
4.17%(1/24)

o N +1.96SD 3.0 2.5 .
0.8f ° 0.86 25r S N +1.96SD 20r . P +1.96SD
Q o6r ° ° w 2.0r o 221 w 4l 1.77
% os © X 219 ) B ’ E 1o oo ’
4ar ° ) 7 5 J o J Ur o
T ° 2 EHE T qof ° T 1 ° o T8
g‘ 0.2F o 0.28 (__-)‘ Rl 0.80 Q‘ 0.5F L
M= e ° ® 05 o % ’ w5 00 o % o 051
-'jﬁ o+ e -Jﬁ ol 0. . °. Ov” ﬂ,ﬁ ok o.o L .25 o
oo o o
02 . -1.96SD =05} _ _ _____________ -1.96SD -5~  _1965D
—04b . . ., .. 7030  -10k . . 062 40k . -0.74,
2 4 8 2 6 7 2 4 7

3 5 6 7
RFICLFIDHFHE (2)

E 4 X7 C# DML RM Bland-Altman & ; &5
M 45 £ 89 Bland-Altman [E]

3 5
EACTIAAENTE  (5)

3 5 6
RFDFAFENFHE  (6)

iRF C #0 E % 25 R 49 Bland-Altman & ; 6 IXFIDFE

x5 VVHBHIMKFNEELETEMNRRLFEARNLER 1IU/mL
Rl E
1% —Hk
R C A D KHF E

[ b 2 HA KA oA M
R T 2 10~30 20~100 FeH PN
SERATET R 11 2 8.62X10'~9.75xX10" 1.39X10°~1.45X%10? AR A AAF
WJLMY%#Z’K . Lo ’ . ‘ . ’ AR ﬂ‘
5 1.17X10%~1.65X10* 1.51X10%~2.64X10° 15~100 ATF
g b 1 >1.0X10° >1.0X10° >1.0X10° AT
AR AT 1 >1.0X10° >1.0%10° 2.61% 10° ks
M2 B 2 £ L R 2 >1.0X10° 2.38X107~8.12X107 1.47X107~4.80X107 AAHFF
8 1 1 W5 B A ' ' ' ' e _ N
4 >1.0X10° >1.0X10° 5.60X10°~3.74X 10’ AAHFF

2.3.6 B C M D I G PR I35 #E A 7 A 56k 3 Wt

SART T 43 fi1EE HBV YL 3% g pE A, H
HA 31 I Y R A R T 25 2R B R C Fn D
A 3 L, A G PR g3 b R A OC R A - =
0. 966(P<C0.001), B4 5 FE Y=0. 903X +0. 036,
B C R ax 31 ) I v A AR T 45 19 45 % L
2000 TU/mL M. /0 AW : =2000 1U/mL 4
H 18 AL, 1 C 5 D K25 F & &R
Blr=0.950(P<C0.001), [m T K Y=0.986X—
0.235;<C2000 IU/mL 44 13 Mr4d<. ik C 5 D
K 25 A9 A & R B r =0. 710 (P =0. 007) , [a] )
FFE Y =0.672X+0. 757, $& /R KK BF ML AE A 2 Fp
T 7 P G ) 25 SR A S PR A 2%

HBV DNA & B FR2iah i EEN 55+
PR . v T 00 3R 97 FR AE R DU YA T A i
T P AU LR B 2 28 L R B P BE IR T
M7 9% B 2% W% (viral breakthrough) & 18 & # I &
HBV DNA /K¥ 55 REAMH L LA 1 log,
TU/mL10 )™, 18 ¥ HBV B YL % 1Yok 45 B
R A T HBV DNA B9 R & &, 1M & W HBV
DNA & 0 M 1Y R R IR £, 40 45 % R $2 50T H
BEA R W R AR BT % RE S rP A R 28Ok R
PCR % \PCR S I 4 Z rh B v B . PCR 5|49 Fil2¢
JeIRENSE . HBV DNA 16 A [ #4952 56 % 1] g 1
AN TR R FAG I L 35500 9 22 55 1T i A0 AR o o 2 i 4
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.52 HBV DNA 2 27 45 5 w5 o fm 5% . 45 1) 2
T & 2R P 52 7K R AT BE 5 MR I R D5 . O3 Ah 3K
5 2 7E 5T 404G I 35RO R — B0k R R A 4R
o 38 3B R I B Al SR RS L TR E
W SR YT A B SR AN TR R i HL
A BB I AT 224 B T 8 R A AR D 9k AR

H Al 3% [ 7w A 2 R R 2 R S
(NMPA)HE#E /9 2 T 9 )t 7 PCR $ R 1) HBV
DNA E s A F S AR &, AR ks T 2 f
HE A 3 R E RN (R D L2 Rk kR A
A1 B J& B A E PrE A A HBV DNA E iR 57 . (5
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