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for hepatitis C virus nucleic acid quantitative detection
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[Abstract] Objective To validate whether the performance of hepatitis C virus nucleic acid quantitative assay kit matches the
analytical performance promised by the manufacturer at changed detection limits. Methods According to the performance validation
program based on the WS/T420-2013 protocol of the Clinical Laboratory for Commercial Quantification Kit, the verification procedure
was performed by using HCV RNA standards for reference and clinical specimens of different concentrations that were collected from
Beijing Ditan Hospital affiliated to Capital Medical University. The performance of hepatitis C virus nucleic acid quantitative assay kit
was methodologically verified and evaluated through detecting the accuracy, precision, linearity, detection limit and anti—interference
ability of reagents. Results In the accuracy verification, the regression equation was y=0.9881x-0.0972, R=0.998 > 0.95, and the
detected value was highly correlated with the reference value. In the precision verification, the intra—assay precision %CV value (1.86%,
2.64%) and the inter—assay precision %CV value (1.44%, 2.36%) of both high—concentration and low—concentration specimens were
all < 5%, which met the requirements. In the linearity verification, the linear range of 2.50E+2 to 5.00E+7 IU/ml was valid. In the
detection limit verification, samples at a concentration of 50 IU/ml were repeatedly measured 30 times, and 27 of the test results were
positive, with a positive rate of 90% (27/30), which met the clinical requirements. In the anti-interference ability verification, the test
values of serum samples with or without interfering substances were compared, and the absolute deviation of tests was
less than 0.5 lg, which met the clinical requirements. Conclusions When detection limits of an assay kit are revised, the laboratory
should focus on a comprehensive evaluation of the analytical performance of the revised items, to judge whether the results match the
analytical performance claimed by the manufacturer. At the same time, all other performance indicators of the reagents are validated
according to the health industry standards.
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Table 1 Results of accuracy verification

ki FRREAR 1 BRI T2
VRPN (IU/mD) X BE (lg) WRIEE(H (UMD X8 (1) (g)
1 4.80E+06 6.68 5.48E+06 6.74  0.06
2 9.18E+04 4.96 1.35E+05 5.13 0.17
3 1.44E+06 6.16 1.07E+06 6.03 -0.13
4 4.03E+04 4.61 2.81E+04 445 -0.16
5 1.68E+06 6.23 1.09E+06 6.04 -0.19
6 4.80E+06 6.68 4.92E+06 6.69  0.01
7 7.56E+06 6.88 6.26E+06 6.80 -0.08
8 6.73E+06 6.83 6.33E+06 6.80 -0.03
9 9.96E+05 6.00 1.12E+06 6.05 0.05
10 4.03E+04 4.61 2.60E+04 441  -0.19
11 5.68E+06 6.75 8.36E+06 692  0.17
12 5.50E+01 1.74 5.44E+01 1.74 0
13 1.78E+06 6.25 1.14E+06 6.06 -0.19
14 6.73E+06 6.83 5.48E+06 6.74  -0.09
15 5.80E+01 1.76 7.62E+01 1.88 0.12
16 1.44E+06 6.16 1.35E+06 6.13  -0.03
17 2.56E+05 5.41 1.25E+05 5.10 -0.31
18 5.01E+04 4.70 3.69E+04 457 -0.13
19 7.56E+06 6.88 6.16E+06 6.79  -0.09
20 1.68E+06 6.23 9.44E+05 597 -0.25
21 5.50E+01 1.74 7.46E+01 1.87 0.13
22 2.00E+06 6.30 1.02E+06 6.01 -0.29
23 5.68E+06 6.75 8.30E+06 692  0.16
24 9.96E+05 6.00 9.80E+05 599 -0.01
25 5.01E+05 5.70 1.70E+05 523  -047
26 1.78E+06 6.25 8.32E+05 592 -033
27 4.40E+04 4.64 3.16E+04 450 -0.14
28 4.40E+04 4.64 5.45E+04 4.74  0.09
29 2.10E+03 3.32 4.19E+03 3.62  0.30
30 2.10E+03 3.32 3.71E+03 357 025

2.2 KGR IE
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Table 2 Results of intra—assay precision verification

x3 HEBETERIEER

Table 3 Results of inter—assay precision verification

HEk (LR ———= oy — ™
WEEE (UMD XEUE (Ig) WEME (UMD XTELE (Ig)
K 2.32E+03 3.37 8.89E+05 5.95
2.75E+03 3.44 9.67E+05 5.99
2.82E+03 3.45 1.03E+06 6.01
2.13E+03 3.33 1.26E+06 6.1
R 1.80E+03 3.26 6.84E+05 5.84
1.76E+03 3.25 1.11E+06 6.05
2.37E+03 3.37 7.06E+05 5.85
1.82E+03 3.26 1.09E+06 6.04
DN 2.21E+03 3.34 1.28E+06 6.11
2.09E+03 3.32 1.28E+06 6.11
2.25E+03 3.35 1.37E+06 6.14
1.88E+03 327 1.24E+06 6.09
EAUBR 1.45E+03 3.16 9.45E+05 5.98
1.39E+03 3.14 7.76E+05 5.89
1.69E+03 3.23 7.81E+05 5.89
1.64E+03 3.21 7.60E+05 5.88
HHRK 1.89E+03 3.28 1.18E+06 6.07
1.81E+03 3.26 1.34E+06 6.13
2.12E+03 3.33 1.25E+06 6.1
3.20E+03 3.51 1.05E+06 6.02
x 2.07E+03 3.31 1.05E+06 6.01
SD 0.08 / 0.09
cv 2.36% / 1.449%

LR (LR ) — 5 e
VR (E (IU/mD) PEUE (lg) WEME (UMD XHEUE (g)
1 1.80E+03 3.26 6.84E+05 5.84
2 1.76E+03 3.25 1.11E+06 6.05
3 2.37E+03 3.37 7.06E+05 5.85
4 1.73E+03 3.24 1.09E+06 6.04
5 1.93E+03 3.29 1.33E+06 6.12
6 2.47E+03 3.39 2.15E+06 6.33
7 1.53E+03 3.18 7.80E+05 5.89
8 1.80E+03 3.26 8.92E+05 5.95
9 1.81E+03 3.26 9.63E+05 5.98
10 1.57E+03 3.20 8.71E+05 5.94
11 1.44E+03 3.16 7.85E+05 5.89
12 1.59E+03 3.20 8.69E+05 5.94
13 1.22E+03 3.09 1.00E+06 6.00
14 1.33E+03 3.12 8.62E+05 5.94
15 1.74E+03 3.24 9.56E+05 5.98
16 1.41E+03 3.15 1.13E+06 6.05
17 1.37E+03 3.14 8.39E+05 5.92
18 2.14E+03 3.33 1.09E+06 6.04
19 1.43E+03 3.16 1.19E+06 6.08
20 2.22E+03 3.35 8.39E+05 5.92
x 1.73E+03 3.23 1.01E+06 5.99
SD / 0.09 / 0.11
cv / 2.64% / 1.86%
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Table 4 Results of linear range verification
FHIBAE SEBRE
b (IU/ml) (g) K (1)AU/mI) el (2)(T0/ml) i (3)(IU/ml) )
(IU/ml) (lg)
1 5.00E+07 7.70 4.64E+07 5.15E+07 5.14E+07 4.98E+07 7.70
2 5.00E+06 6.70 4.94E+06 5.04E+06 5.23E+06 5.07E+06 6.71
3 5.00E+05 5.70 4.39E+05 4.83E+05 4.71E+05 4.64E+05 5.67
4 5.00E+04 4.70 3.73E+04 4.61E+04 4.40E+04 4.25E+04 4.63
5 5.00E+03 3.70 3.70E+03 4.46E+03 4.52E+03 4.23E+03 3.63
6 5.00E+02 2.70 2.35E+02 3.81E+02 3.23E+02 3.13E+02 2.50
7 2.50E+02 2.40 2.14E+02 3.35E+02 2.24E+02 2.58E+02 2.41
RS HWHREIELER
Table 5 Results of detection limit verification
brAs o HH BRASINAE (IU/ml) lg {E brAs K th BRASHIA (IU/m1) Ig 8
1 0 0 18 6.79E+01 1.83
2 5.64E+01 1.75 19 5.53E+01 1.74
3 6.27E+01 1.80 20 6.45E+01 1.81
4 5.95E+01 1.77 21 1.31E+01 1.12
5 6.12E+01 1.79 22 5.55E+01 1.74
6 6.11E+01 1.79 23 6.81E+01 1.83
7 2.84E+01 1.45 24 5.01E+01 1.70
8 7.63E+01 1.88 25 6.03E+01 1.78
9 5.87E+01 1.77 26 5.43E+00 0.73
10 6.08E+01 1.78 27 5.26E+01 1.72
11 5.76E+01 1.76 28 6.31E+01 1.80
12 6.30E+01 1.80 29 6.26E+01 1.80
13 5.76E+01 1.76 30 5.31E+01 1.73
14 6.72E+01 1.83 x 5.42E+01 1.73
15 6.32E+01 1.80 LN 5.00E+01 1.70
16 5.54E+01 1.74 (RS 27/30 90 %
17 6.43E+01 1.81
% 6 HCVRNA BiRENFRTHRENRUER
Table 6 Results of HCV RNA high—-concentration serum samples anti—interference ability
o T i (i
JHZT % (272 pmol/L) M£LAEE (77.5 g/L) Hil =k (2.06 pmol/L)
WA g M e Zhe W 1gfi = 45t WM lgfi Wz #5e WEEfH lgfd 1gPMA

341E+05 553 0.02 &
4.14E+05 562 011 fFf
3.20E+05 551 0 %l

5.13E+05 571 020 74
539E+05 573 022 54
308E+05 549 002 &

4.49E+05 565  0.14 4
5.48E+05  5.74 023 FF4
2.88E+05 546 -005 fF&

3.46E+05  5.54
330E+05  5.52 5.51
2.87E+05 546

&7 HCVRNA {RIREMFERTHENKIER
Table 7 Results of HCV RNA low-concentration serum samples anti—interference ability

LT

IET4 (272 pmol/L) MZLEE 1 (7.5 g/L) Rl =15 (2.06 umol/L) il
WM el M Zhik  VROEI gl ek Zue R lsl fh% ZhiE  WOEM gl lg B

6.32E+02 2.80 -0.16 &
6.96E+02 2.84 -0.12 A
8.45E+02 2.93 -0.03 &

1.00E+03  3.00 0.04 4
8.82E+02 295  -001 £
6.33E+02  2.80 -0.16 &

1.04E+03 3.02 0.06 &
8.76E+02 294 -0.02 fF&
8.93E+02 295 -0.01 fF&

1.06E+03  3.03
7.13E+02  2.85 2.96
9.72E+02  2.99

i) 88%. 50 TU/ml 1F JiZ ik 57 & A R, 75 &
bk, (HIRATLBHA 3 WM, A 1K
KA, A 2 KGN 45 5 Bk B, {EAG ok
JEHI< 50 1U/ml; ZESEPREGIGIR TAES, UnsRsem;
ZH5 HCV RNA A5 AIAGT FBRE N 50 IU/mI,
BREARLEIZHR AR REIRAIE 100% Wik, 5 S5k
BE 2%y, PR TE ] IR & HCV RNA (15 fik

I FBRET, 8> 50 TU/ml. i ZEZR MR 1 F
, 7E 2.50E+2 ~ 5.00E+7 TU/ml 438 &3 BBl N
LYEXR B (R=0.9996) , B IGZIRHF &1
MR PR A 250 1U/ml,

WA R WoR, TEER SR, 2R
55 bt 3 ) A% G 245 R R B AR O, R7=0.996,
R=0.998; 7F 2.07E+3 ~ 1.05E+6 IU/ml ¥ i 35 [ 2
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