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Keywords

polymerase chain reaction (PCR) analysis system Anadas9850 for detection of hepatitis B virus nucleic
acid (HBV-DNA). Methods: According to the guidelines approved by the Clinical and Laboratory Standards
Institution (CLSI), the performance verification of the automatic nucleic acid extractor and fluorescence PCR
analysis system Anadas9850 for detection of HBV-DNA kit was carried out, including precision, accuracy,
linear test, minimum detection range and anti-interference ability. Results: In terms of precision, the coefficient
of variations (CVs) of high and low intra-batch precision were 1.71% and 2.64% respectively. The high and low
CVs of inter-batch precision were 2.40% and 2.61%, respectively. In terms of accuracy, the difference between the
logarithmic value of the test result of the sample and the quality control target value was £0.4 in log value. It had
good linearity in the gradient range of 50 to 5.0x10° U/mL. The linear regression equation was Y = 0.9385X +
0.2552, R*=0.9986. The minimum detection rate of the experimental results was 100%, which met the detection
requirements. In terms of anti-interference ability, hemolysis, hyperlipidemia, and high bilirubin had no effect
on the test results. Conclusion: The performance of automatic nucleic acid extractor and fluorescence PCR
analysis system Anadas9850 for detection of h(HBV-DNA meets the requirements of clinical detection and can
be used in clinical detection.

hepatitis B virus; HBV-DNA; precision; real-time fluorescence quantitative polymerase chain reaction;

performance verification
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Table 1 Results of intra-batch precision verification

BE b PR % HEPIRS % BEANE
HBV-DNAWJE/(U-L™) e FE XA HBV-DNAVKJE/(U.L™) HEEXTE

1 4.76E+06 6.678 4.30E+03 3.633
2 S.06E+06 6.704 4.42E+03 3.645
3 S.4SE+06 6.736 5.20E+03 3.716
4 5.83E+06 6.766 5.60E+03 3.748
5 5.91E+06 6.772 5.60E+03 3.748
6 7.09E+06 6.851 S5.60E+03 3.748
7 7.14E+06 6.854 6.4SE+03 3.810
8 7.49E+06 6.874 6.68E+03 3.825
9 7.64E+06 6.883 6.81E+03 3.833
10 7.8SE+06 6.895 6.90E+03 3.839
11 7.85E+06 6.895 7.0SE+03 3.848
12 8.40E+06 6.924 7.14E+03 3.854
13 8.69E+06 6.939 7.19E+03 3.857
14 8.99E+06 6.954 7.34E+03 3.866
15 9.29E+06 6.968 7.49E+03 3.874
16 9.36E+06 6.971 7.69E+03 3.886
17 9.94E+06 6.997 8.06E+03 3.906
18 1.0SE+07 7.021 8.34E+03 3.921
19 1.11E+07 7.045 8.57E+03 3.933
20 1.11E+07 7.045 8.86E+03 3.947
21 1.1SE+07 7.061 9.11E+03 3.960
22 1.19E+07 7.076 9.17E+03 3.962
YJ{E (log) 6.912 3.841

SD 0.118 0.094

cv 1.71% 2.46%
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Figure 1 Intra-batch precision verification experiment

(A)HBV-DNA# NG5 B sz it 2k s (B)HBV-DNAS PR 25 BE S ARt 28 .

(A) Experiment curve of HBV-DNA intra-batch precision; (B) Internal standard curve of HBV-DNA intra-batch precision experiment.
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Table 2 Results of inter-batch precision verification
- PR e FHE PR 5 E AT

HBV-DNAYZ/(U-L™) HBEXTEL HBV-DNAJ % /(U-L™) R PE XL

1 6.19E+06 6.792 2.20E+03 3.342
2 7.30E+06 6.863 3.66E+03 3.563
3 7.87E+06 6.896 4.00E+03 3.602
4 3.25E+06 6.512 4.53E+03 3.656
S S.72E+06 6.757 3.55E+03 3.550
6 9.82E+06 6.992 S.49E+03 3.740
7 S.72E+06 6.757 6.13E+03 3.787
8 S.4SE+06 6.736 S5.49E+03 3.740
9 1.07E+07 7.029 4.79E+03 3.680
10 1.17E+07 7.068 4.37E+03 3.640
11 1.29E+07 7.111 S.60E+03 3.748
12 1.22E+07 7.086 4.24E+03 3.627
13 7.54E+06 6.877 4.88E+03 3.688
14 1.40E+07 7.146 4.22E+03 3.625
15 6.80E+06 6.833 4.74E+03 3.676
16 9.54E+06 6.980 S.30E+03 3.724
17 4.76E+06 6.678 4.30E+03 3.633
18 S.06E+06 6.704 4.42E+03 3.645
19 S.4SE+06 6.736 S5.20E+03 3.716
20 S.83E+06 6.766 S5.60E+03 3.748
YI{H (log) 3.657
SD 0.095
CV% 2.61%
RIEMEWIESERFITR
Table 3 Results of accuracy verification
FEA G5 Kgs R/ (L) BEAR X HLfE P 5 /% SR
201921 3.91E+4 4.59 4.66 -1.50 4.26~5.06
201922 0 0 0 0 0
201923 1.38E+6 6.14 5.95 3.19 5.55~6.35
201924 3.88E+5 5.59 5.54 0.90 5.14~5.94
201928 1.14E+S 5.06 S.11 0.98 4.71~5.51
202011 4.54E+3 3.66 3.57 PSP Sl 7=87
202012 3.94E+4 4.60 4.67 ~1.50 4.27~5.07
202013 0 0 0 0 0
202014 8.81E+4 4.94 4.92 0.41 4.52~5.32
20201S 2.13E+4 4.33 4.3 0.70 3.90~4.70
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Table 4 Test results of HBV-DNA linear range
IiH HBV-DNAVJE/(U.L™) e X HL
X(HUHIE) 3.06E+08 8.49
3.06E+07 7.49
3.06E+06 6.49
3.06E+0S 5.49
3.06E+04 4.49
3.06E+03 3.49
3.06E+02 2.46
3.06E+01 1.49
Y(SE{E)
2.16E+08 8.33
1.3SE+07 7.13
2.36E+06 6.37
3.01E+0S 5.48
2.32E+04 4.37
3.5SE+03 3.5
3.99E+02 2.60
4.50E+01 1.65
9
8 Y=0.9385X+0.2552 | e
R*=09986 R
7 e’
-
6 e
o
5 —yest
4 .... .-.-
3 it
e A
2 s
L J
1
0
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2 5] U3 #h 5 [

Figure 2 Regression curve
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(A) Linear range verification amplification curve; (B) Linear range verification internal standard amplification curve.
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%<5 HBV-DNAR{RBR#& M 45 R

Table S Test results of HBV-DNA minimum

5222 HBV-DNAY & /(UL™) e B X4

1 6.91E+01 1.84

2 5.82E+01 1.76

3 4.31E+01 1.63

4 8.54E+01 1.93

5 5.78E+01 1.76

6 4.52E+01 1.66

7 5.11E+01 1.71

8 8.09E+01 1.91

9 3.43E+01 1.54

10 4.08E+01 1.61

11 4.68E+01 1.67

12 7.30E+01 1.86

13 4.84E+01 1.68

14 6.15E+01 1.79

15 4.13E+01 1.62

16 5.94E+01 1.77

17 4.0SE+01 1.61

18 4.87E+01 1.69

19 6.11E+01 1.79

20 4.22F+01 1.63

KoM TFMEWIIELE R

Table 6 Test results of verification results of anti-interference experiment

Fe M 5E{E/(UmL™) log X HIUEL FSE/(U-mL™) logHHiB (A Alg AlgiE i< + 0.4
5.12E+05 5.71 —0.11 =

1 6.57E+0S 5.82
8.21E+05 591 0.09 s
6.96E+04 4.84 0.02 =

2 6.57E+04 4.82
5.46E+04 4.74 —0.08 =
4.13E+05 5.62 -0.20 =

3 6.57E+05 5.82
4.99E+05 5.70 -0.12 =
5.S0E+04 474 -0.08 B

4 6.57E+04 4.82
4.61E+04 4.66 —0.16 IE
4.95E+05 5.69 -0.13 b=

5 6.57E+0S 5.82
4.30E+05 5.63 -0.19 =
5.57E+04 4.75 —0.07 o

6 6.57E+04 4.82
5.53E+04 4.74 —-0.08 S
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