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i E.BH KiITHSERIEHARXNEECAFEKRAEERZHAEATOEMNE DAL EE RS T
PR R RANAA, FiE RACTHEM EHEHBV)-DNA MK & F A HER, HEER T AAR(WHO) 7 £
o £ 80 1U/mL AR KA T fr A4S e A R B AR E 1.25 IU/mL A, KRB AR ANEHRAAN &Y
K COBAS # Bt 2 A B & 4wl , B B R A 5 A 4 84 &3 KRR A &3 F K COBAS # 84 & g/ nl 40
) 45 R A 20~2.0X 10" TU/mL #9116 KA A (20 4] 25 R0 T 20 1U/mL 84 K F= 20 6 & @ 45 R B AR A R
TR, S AT R —F M, ER 206 K@K R ABEERET L RELLN, H SR
B EBARXA GRS ESEH 10009 ;B ARKGEMEA 1,25 IU/mL, £ %A 2.50 IU/mL, 4& T X 7
EF ARG T M 5.00 IU/mL, & T ¥ K COBAS 4 B 4] 2 %69 40 FE (20, 00 1U/mL), R A #5884 &
FARKA &AM 40,00 TU/mL #= 80. 00 TU/mL H# K6 K F 2K A A 4.28%F 4.77% . W F K COBAS #
BRAE M R A A 6.51%F= 6.21% ., ¥ K COBAS # B4l 2 %&b ml 25 £ F 20,00 1U/mL 816 &4 A,
ERABEBRBNGEHAR RN EHATEN  A5%8HFREMN L E KT 5.00 IU/mL, 3% K COBAS # 8 # 0l %
Gl 4 R A 20.0~2.0X10" IU/mL W AR HN, A F En 215 1g 23 kAL 40,5, —F Mm%
ZHA0.9949, MAFTETREEER, FEERANESHR AN ELRETE A ANEETFHFBHRKT
¥ K COBAS BB tem 2 4, Gib #AHBRHA & ARRXAN &40 HBV-DNA # Aoy 2 MR A 2.50 IU/mL,
EAEFE I T F K COBAS #liteml 2%, 5 FBAEM £ ik, THEAGRIRBESLTFHFANEN G
AR ik,
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Application of static nucleic acid preparation technology kit in the detection of samples with low HBV copy "
QU Renliang sYANG Yongwei” ZHANG Shuai ,L1U Jingjing \LIU Junwei
Department of Clinical Laboratory .Qishan Hospital sYantai Shandong 264001 ,China

Abstract:Objective To study the capability of static nucleic acid preparation technology in the detection
of hepatitis B low viral load samples and its application value in clinical diagnosis and treatment.
Methods Hepatitis B virus (HBV)-DNA negative serum was used as the diluent to dilute the WHO standard
(80 TU/mL) ,and the samples were successively diluted with negative serum to prepare samples at the mini-
mum of 1.25 IU/mL. Static nucleic acid preparation technology and Roche COBAS nucleic acid detection sys-
tem were used for simultaneous detection. At the same time,the static nucleic acid preparation technology was
used to study 40 clinical samples,20 samples with the result less than 20 ITU/mlL and 20 serum samples of sur-
face antigen negative health examination personnel,which already detected by Roche COBAS nucleic acid de-
tection system. The consistency of the two methods was analyzed. Results Four times of repeated tests were
performed on 20 negative samples,and the negative coincidence rate of the static nucleic acid preparation tech-
nology kit was 100. 0%. The lowest detect limit of the technique was 1. 25 IU/mL and the limit of quantita-
tion was 2. 50 IU/mL, which was lower than the sensitivity of limit of quantitation (5. 00 IU/mL) claimed by
the kit and significantly lower than the limit of quantitation (20. 00 TU/mL) of the Roche COBAS nucleic acid
detection system. The coefficient of variation of the static nucleic acid preparation kit for the detection of
40. 00 TU/mL and 80. 00 IU/mL samples was 4. 28% and 4. 77 % , respectively, while that of the Roche CO-
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BAS nucleic acid detection system was 6. 51% and 6. 21 % ,respectively. For clinical samples with the detection
result less than 20. 00 TU/mL by Roche COBAS nucleic acid detection system,the static nucleic acid prepara-
tion technology kit was used for retest and the detection result of 45% samples was greater than 5. 00 IU/mlL.
For clinical samples with the detection result of Roche COBAS nucleic acid detection system in the range of
20.0—2.0X10" IU/mL,the difference of lg of the values determined by the two methods was not more than
0.5,and the correlation coefficient was 0. 994 9. The operability of the two kits was compared. The static nu-
cleic acid preparation technology kit was superior to Roche COBAS nucleic acid detection system in terms of
operation time, cost,and detection throughput. Conclusion The quantitation limit of the static nucleic acid
preparation technology kit for the detection of HBV-DNA samples is 2. 50 IU/mL,and the precision is signifi-
cantly superior to that of Roche COBAS nucleic acid detection system. The method was simple and rapid to

operate,and could be used as the first-choice detection kit for clinical antiviral treatment efficacy observation.
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= B 2 R 1% I COBAS # Bl & 40 How mBR 7
20 TU/mL, 2% Bs e R A 7= 320500 6, HG o o PR o
£ 100 TU/mL, R R AR, AN BE Wl J2 58 [ s oF 52
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[ R, 7 — PR I £ AR 35 2R B R . SR
BE A3t G 0 45 SR A A 2 B SE ) 2O i PCR R
b AR AR B AR R R R T S T2 SR
W, X EEXT HBV-DNA A I B K I 45 A 42 1 7 3
B IER

FE 2 20 b W B A B b i L N BE 2 T R
RN FBE 2 (9 HBV-DNA & &8 4 5 & B, R
JERF] 5 TU/mL" , iR F &R A T B RS
i il 2 e AR & 7E 1 AN P o8 R R B R
A R R AR B B R R R AR A B
HHASE WS 5 PCR N IR 2k M 1k
PR ARAE ARG S E T e AT A AL A%
GG 3 2 A R AT A, 45 SR AT R R R . AR I 9 R A
FDAHLLCWHO) bR e & I R FE A, 5] B 5 % [
COBAS #% BRI 22 48 47 b X, B 78 50 A1 i 25 A% 1
il £ B AR R & A R BE L BURGE IR
1 BEMERHE
1.1 — %R WHO fr#E S (5 . 201601) , Wk
9 1.0x10° TU/mL, 24 HBV-DNA ¥ M iF 3 &
100 f5#6 B 5 o il A& 1. 0 X 10° TU/mL 7 #f 5. B 40

Roche COBAS nucleic acid detection system;

mL 1Y 1. 0 X 10° TU/mL #5 S W BFEAR 5 10 mL
HBV-DNA B i & ¥R 57 - 6l 1 80 TU/mL 4 i B A
ARG R ARG BRGIEAT 1 2 1 A5 B0W B L AR UKLk
e A 80. 00, 40. 00, 20. 00,10, 00,5, 00, 2. 50, 1. 25
IU/mL MR IIREA . CHE I & T 45 L B B 80 i & [X
COBAS #% F& A5 I 2= e A5 M s PR AE A, For 20 4] 5% 1w
PGB P A N B3 ITE FEAS GBR I 53 AR A, 20 ] 45
/NT 20 TU/mL BYREA 40 )45 S AE 20. 0~2. 0X 107
IU/mL R,

1.2 AU 5RR ke ped st g2 Wik R A R A A
A 77 HBV-DNA & & £ I3 7] £ (PCR-%¢ 56 ¥R 4
B 5 A BT B BR 2 | AR 77 B SLAN-96P
PRSGEATIESY . BERE P IR COBAS % R4 I & 4t it
A% b Az

1.3 ik #AERHSEEARALHGES PR CO-
BAS # &g £ W & 4t 7 4 % 80. 00, 40. 00, 20. 00,
10.00.5.00.,2. 50.1. 25 TU/mL B 5 BAEAF1 HBV-
DNA B 1 v 47 A )

G A DA AR o FH 285 A 18 i 86 R AR 700 5 A DO i PR
FEAR 1~80, Hpilfi IRFEAS 1~ 20 by 36 1 Bt 5t BF 4 A
AL I REEAR 21~40 A% K COBAS &R K & 5 6
WA R /NT 20 TU/mL BIREA, IR RFEA 41~80 %
& COBAS #% 2 £ Il 5 40 & I 45 SR 7E 20. 0~2. 0 X
10" TU/mL BFREA ,

SRR & BRI & e I HBV 2 i) B
A5 100 pL+HBV HAR 1. 0 pL Bt 6 2408 % . 785318
105 57 BV 4% 5 L 100 pl 4335 %] PCR §7 48 4 . 7E
E 402 BUR A PCR & WA 100 pL F5 A AR
CREHE il BT 458 i R RE AR 454, T AR 15 = L/ &
5~10 min, ¥ PCR HH B Z# )15 I, #%E 2~3
min, W& & 5 67 ke B W I WS & 5. IR
PCR & TEW J1 42 b, B AL A HBV E %% (DWB)
250 pL, HHE 2 min, HIFE W A% 5 67 e 256 B IR L |V
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J5 £33, WU & HBV PCR Wk & HBV fi§ iR
AW 4% (HBV PCR & Bl B Ay 43. 0 pl.+ HBV
MR A W R 2. 0 p L) He B EC #5843 1R 21l PCR-
Mix, B Z) i . & LA 45. 0 pL #) PCR-Mix, 3
R WUE R R R ®E 3k i PCR-Mix 5 % 2k 7847
TRAT KT BEREES O . B PCR N 45 5 52 K X,
BT E B PCRAY FF#E TR,
1.4 Seib2fhb B SR SPSS20. 0 Xf P 7 12 i 4t
15 g% kR LR B R e AR LORS R [P AR R R AL
(CV) ], 218 1g 2208 S & REGHEAT S 150 Fr . JF
Xof T Ao 7 i ) BRAE R AT O
2 &% R
2.1 #WEERE &SRR EhiE e FIH
FRAS IR £ BRI & Xt 20 1] 6 11 T 5B R AR AR
AT A REERW, 5L 2N FERHHR
1005, AR IR il 25 £ AR K & hoTs Qe vk e R 47,
R 25 R AL
2.2 F AR A B AR B A I R L e PR A
K% BV R AR R A5 e AR R & X 1. 25,
2.50.5.00,10. 00,20. 00,40. 00,80. 00 TU/mL FEA
HEAT T A WRE AW, 11 4 1025 TU/mL HEASL A
10 A4S B Rk 90, 9%,2. 50,5, 00,10, 00,20, 00,
40.00,80. 00 TU/mL BEA K 2 100. 0%, B # &
R 2 BRG] G A R 7E 1. 25 TU/mL, & & R
£ 2.5 TU/mL AR T 108 & A5 B 5. 00 TU/mL, A A
W BERE ARG 45 R 2K 4 WL Ay PR . 2 I CO-
BAS # R W & 48 & W R 7E 20. 00 TU/mL, ## A& 4%
2 ) 28 AR R B 2R e R PR L i PR AR
W1,

40.00,80. 00 TU/mL #EAKG I 45 2R WoR , # S
iR il # F AN &1 CV 500k 4. 28 Y0 i 4. 77 %, 3
INT 5% AL T2 IG COBAS BRI RS 6. 51 %
6,21 % . HRASALIR 45 H A0 60 %5 B2 = A
SR EE MR, W&k 2,
2.3 XF 20 1% [ COBAS % R4S I 22 G0 46 0 45 SR /)N
F 20,00 TU/mL FEA RN S5 R FH R S A% R i 45

FAIKHFN EA I 20 #1] 2 [& COBAS #% R 46 I 5 48 K
M5 /NTF 20,00 TU/mL BYREA, 45 Y6 By RE A K )
iR KT 5.00 TU/mL, 3% B i 25 2% R i) 2% A 35
ERHEEHER TP K COBAS RN R4 .

2.4 PARITERER T FHERASER EA H AR
KA B AT 40 6% & COBAS % B2 A& 1 2 4t 46 I 45
WAE 20.0~2.0X 10" TU/mL BYREAS , 45 5 7R, P
D7 e E g ZHEB AT 0.5, PIAFEMHER
B 0.994 9, WL 3,

=1 BB H FREANRT RN IRERTRE
HAMKHER CV
FEA IR 2 G 151 5 DRLEES ¥E
(IU/mL) () (%) (IU/mL) vew
1.25 11 90. 9 2.76 6.52
2.50 42 100. 0 3.79 7.43
5.00 42 100. 0 6.83 5.36
10. 00 46 100. 0 12. 30 4.71
20. 00 46 100. 0 23.50 12. 80
40. 00 16 100. 0 33.50 1. 28
80. 00 16 100. 0 92. 90 1,77
*2 B IK COBAS #E& #6 T 2 Gt 46 i % 7 i 36 R
HRMNKHER CV
R AU B2 LioallIRIIE S K i % HE
(1IU/mL) () %) (IU/mL) vew
1.25 11 ARA - -
2.50 42 A A - -
5.00 42 A - -
10. 00 46 p oA — —
20. 00 46 10.0 22.0 7.30
140. 00 16 100. 0 32.6 6.51
80. 00 46 100. 0 72.6 6.21
. — R .
2.5 PARh T IEATERAE R LR AR O Ik AT AR T

TR LR L 4, FIRN 7 ik PCR 3™ B HE fiE 1L 3%
w5,

£33 BERBRAUESEARXFNEZEF K COBAS BRBEN RERNER LSS
o % % COBAS RGN R 5E SRR A AR & o % COBAS AN 58 AR AR LR &
DA I 1g DA WA 1g DA DA g DA DA g
1 1. 07E+05 5.03 1. 17E+05 5.07 21 8. 45E4-05 5.93 2. 59E+06 6. 41
2 9. 80E+02 2.99 1. 09E+03 3.04 22 1. 21E403 3.62 1.13E403 3.62
3 5. 74E+01 1.76 6. 52E401 1.81 23 1. 08E402 2.03 1.01E402 2.00
4 3. 86E+01 1.59 4. 24E+01 1.63 24 6. 76E+01 1.83 8.41E401 1.92
5 2.61E+06 6.42 4.29E+06 6. 63 25 2. 28E402 2.36 2.52E402 2.40
6 1. 09E+02 2.04 8. 98E+01 1.95 26 2.19E+01 1. 34 3.61E+01 1.56
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gx3 BAZBRHEEARFESFTK COBASKBREN RSERNLE R b3
o % E COBAS Bkl R4 SRR AR & o %I COBAS KN R 5E SRR AR &
L A 1g (A A 1g L A 1g L A 1g
7 3. 80E+04 4.58 3. 39E+04 4.53 27 6. 83E+01 1.83 7.93E401 1.90
8 2. 63E+02 2.42 1. 58E+02 2.20 28 1. 21E+02 2.08 9.36E+01 1.97
9 4. 08E+01 1.61 5. 43E+01 1.73 29 8. 98E+02 2.95 1.01E+03 3.00
10 2. 39E+02 2.38 2. 67E+02 2.43 30 2.61E+05 5.42 2. 87E+05 5.46
11 2. 58E+02 2.41 2. 62E+02 2.42 31 1. 02E+02 2.01 1. 26E+02 2.10
12 1. 26E+02 2.63 4. 06E+02 2.61 32 9. 96E+02 3.00 8. 81E+02 2.94
13 7. 28E+02 2.86 9. 06E+02 2.96 33 9. 29E+04 4,97 8. 17E+04 4.91
14 5. 79E+03 3.76 5. 76E+03 3.76 34 1. 06E+02 2.03 1. 12E402 2.05
15 7.53E+01 1.88 8. 86E-+01 1.95 35 2. 19E+04 4.34 1. 01E+04 4.00
16 5.56E+03 3.75 8. 20E+03 3.91 36 1.01E+03 3.00 1. 00E+03 3.00
17 1. 86E+06 6.27 1. 82E+06 6.26 37 6. 74E+06 6. 83 2. 36E+06 6.37
18 8. 19E+04 1.91 7. 18E+04 1.89 38 2.02E+03 3.31 2. 29E+03 3.36
19 1. 68E+04 4,23 9.39E+03 3.97 39 1. 18E+02 2.07 9. 89E+01 2.00
20 1.95E403 3.29 1. 98E+03 3.30 40 4. 24E+01 1.63 5.52E+01 1.74
F 4 ZEEH & TR R
ik Wk ‘ T, EHBK R W&‘Fﬁﬂ% PRI EL ﬁzﬂ}k ) MZEK%S'—?
TREESE ] BRI WO IRV PCR "4
SRR B & & & X PCR 41545 E= 1| 1 & =
B E COBAS iRl 2 5 = = = 4k PCR ¥ 145 TFik 2~3 = e
x5 PCR ¥ i 4 8 Lh 3%
W7 LR (TU/mL) KPR (IU/mL) - TAEpRHESM 20 TU/mL 48 CT H ftRIKEHE  KWRA
AR ) A B AR R & 5~2.0x10’ 5.00 i AR i 775 31.6+1.1 <5% 30 T/ A M
% [ COBAS #% 2 K6 2 4t 20~1.2x10° 20. 00 I I i 785 35.3+2.1 <5% 250 J6/ N1

3 4 i

SRR E R E WAL g z — ., BHTH THoms
BEVAIT 2500 B N A8 A DN B i KT TR AR 4E R AR
BRI A T 25 SRS T W B R S I R A2 T IR
57 SEORE R RS, ] R HBV-DNA 2
WAL E AT MM N2 —, 3T 3% EHIF
AR SE 23 B B9 5~ 10 TU/mL (4986 I 325K L # 245
R R il £ i AR R & B b o #h 72 T 3 [ HBV-DNA
o AR B S AR R R AT S A R 4 i AR
FE 1 AU AT A R VR T AR S AR, N Ak
Gai5 Y HIg /D T IR 50k s 241 & 50 Yo K 4wk
TR A B AT« e b 43 s A IO R 5 170 M e AR
A E R L. 25 RESC B [ S L 4R B 8 S i K42
P 3L )23 5 56 = A R BE 7

LN AINN (N A R R N W o IR RN T
J15, R RAE 2,50 1TU/mL, i & T2 K COBAS #
PR K R S50 20. 00 1U/mL, HAKAE 5 & M4, 46 )

SERZU UL B . R R AR A B AR K
G & COBAS #% B2 A6 1 & G A6 i 25 5/ T
20. 00 1U/mL BYAEAS, Horp 45 %0 B A A 4G 0 45 5 K
F5.00 TU/mL. 4 L& [C COBAS # g 4 R 45 .
LR 28 2 AR & R 80% 9w, Be A AL Ik s
R BT A 3R G PR A N S 86 = MERR MR A R B
TN WP AR Ty R 2 R A 22 BN MR R B
0.994 9, JCHH W 25 53 . WO Fh 5 32 A 4R A 1 LA WS
AR R E i N W o o (= o TN NI 1 B T s 2
F T [ COBAS # A6 & % .

A A R ) A e AR R & o Bk ST R AL
N R R AR 25 A AR B 3 I T 2 [T COBAS #
PR Ao 0 R e o LA R 157 DR L S A R ) 4 e R
R G T & A, H AR R i B o AT
BeAE . 54 A sh XA EL X B E N B R0 R o L 5
A Tl AU 1 42 [ Sl i A R o A R IR
AR R Ry HE B AR B A L I R B0 R R
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7T RO 5% AL TR 2 A AR

AL IR I & H AR & 5 2 IR COBAS Rk
M2 48 % 0 HBV-DNA o # . Ho PR ik 5 5. 00
IU/mL, & % [& COBAS # & # I & %4t (20. 00 TU/
mL) 1 1/4; ML EN 5.0~2.0X 101U/ mL, & F
FIK COBAS # MR # I & 48 (20. 0 ~ 1. 2 X 10°
IU/mL)., % [& COBAS # R & il & 4t & il HBV-
DNA 7E % B2 42 B4t A6 5 55 FH U8 I v DA 1 2R 1 6 10 O
VS TR AZ TR o A TN SR RE B 52 U IR R I A AR Y 5
7T A5 TR 1) 8 13 R k300 G o 4 A W Bk A R b 4
A PCR 9™ 1430 50) , J0 200 1 B A2 1 1 o6 5 foe A Y 2R
HORE AN 32 52 e s HL A A IR A% e AR 1 ) 4R A 1
B AL 5 A0 RIAT 58 BUA% R £ ORI 4 3 L &l 40 A
A MR PEICE] PCR 45 45 10F 2 h 247, B R
o 38 AT IR ] 3 000 AEAS, TR K COBAS #%12
Rl RGN TG 22 7 h A2 Ay, B KA I GE AN F] 1000
AR T S A% R ) 28 T AR R & g R A ) 3 6 oy
[ COBAS kI R Ge iy 3 45 . 1 HE A%l
PR & AT B S E R A, B/ 7720 PCR ACED
ATRG I, A g 1 A 2 AR, 4% 2 )23 B2 97 B iF B 62 24 T
SEIRAGI 5] A AR, S B IR COBAS #% R A
RGN 1/5 oAy ih A R EEE .
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