AR Development and Evaluation of a HCV Ag-Ab COMB ELISA kit
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Abstract

Introduction: Worldwide infection statistics showed 184 million

Table 1. Comparison table of
NIBSC British Working Standard
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people carrying antibodies to Hepatitis C (HCV). HCV is spread for Anti-HCV .

primarily through blood-to-blood contact assoc.lated with ODIC] GB HCV Ag- [Monolisa HCV
intravenous drug use, poorly sterilized medical equipment, and O Ab Ag-Ab
transfusions. The HCV infection is one of important risk factors of 06/188 | 06/190]06/188 | 06/190
] ol , i ed in th 4 ol stock |30.175| 2.842 | 2.913 | 0.309
epatocellular carcinoma, which was ranked in the second place 12 1256841 1650 | 1503 | 0.276
among the worldwide cancer incidences. However, no vaccine or 1:4 |15.368| 1.466 | 0.572 | 0.288
immune globulin product is available to prevent HCV infection. 1:8 7915 [0.718 | 0.415 | 0.271
> . £ ucy q f P 9 4 blood 1:16 | 3.603 | 0.397 | 0.387 | 0.287
revention o spread from transfusions depends on blood- 132 | 1581 | 0.256 | 0.352 | 0.276
screening improvement. To provide a HCV screening method 1:64 | 0.765 | 0.171 | 0.401 | 0.287
reducing window period and testing cost, we developed an in-vitro 11128 0419 | 0.175 | 0.381 | 0.291

HCV Ag-Ab qualitative ELISA kit that can detect HCV antigens and

antibodies simultaneously in one assay. Table 2. Comparison table of

Methods: The anti-HCV antibodies and antigens were coated on Ag- Seracare HCV Ag positive.

Ab plates, which are reactive with the predominant antibodies or GB | Monolisal Ortho
core antigen of HCV in human serum or plasma by direct-sandwich S/CO HCV [ HCV | Ag

. . Ag-Ab | Ag-Ab | EIA*
immunoassay. When human serum or plasma is added to the well, 20010 B 7 950 175000
the HCV Ag and Anti-HCV Ab will form complexes on the wells if 0141460 | 2221 | 0219 | 8535
Anti-HCV Ab or HCV Ag is present in the specimen. Then Anti-HCV 0141461 | 1904 | 0259 |11.395
mAbeHRPO Conjugate is added and forms (Anti-HCV mAb) e (HCV 0141464 | 1.629 | 0.427 |31.674
Ag) ¢ (Anti-HCV mAbeHRPO) complex. The wells are washed to 9174623 | 0.592 | 4346 |58.775
remove the unbound materials. The diluted mixture of rHCV 9174629 | 0525 | 1170 |70.300

AgeHRPO Conjugate is added to the well and results in the
formation of (rHCV Ag) e (Anti-HCV Ab) ¢ (rHCV AgeHRPO) complex.
After washing out the unbound conjugates, TMB substrate solution
is added for color development; then the reaction stopped before
reading.

Table 3. Clinical sensitivity and
specificity. Determined by using
serosamples from Taiwan. The
sensitivity and specificity of our kit

. . were 100% and 100%.
Results: We analyzed more than 200 positive and 200 negative

serosamples to evaluate the sensitivity and specificity of our HCV GB HCV Ag-Ab

Ag-Ab COMB kit. The result shows that both of sensitivity and HCV+| HCV- | Total
specificity of our kit were 100%. The sensitivity of our kit was better Monolis | HCV+1 215 | 0 | 215
than Monolisa kit. When our kit was compared to the Monolisa kit, aHCV | HCV- [ 37 | 204 | 207
6 of the 9 seroconversion panels tested gave the same results on Ag-Ab | Total | 218 | 204 | 422

both kits. For 2 of the 9 panels tested, our kit detected HCV
infection earlier than Monolisa kit. The analytical sensitivity of our

kit was higher than Monolisa kit by using serial dilutions of the
NIBSC British Working Standard for Anti-HCV.

**These samples were confirmed to be
HCV positive by MPD HCV BLOT 3.0. The
western blot assay results of these
samples are core + and NS4+ reactivity.

Conclusion: The presenting data showed our kit had higher antigen
detection limit than compared one, but lower antibody detection
limit and better clinical sensitivity and specificity. Besides, the total
reaction time only takes 135 minutes. We therefore provide another
choice for HCV infection screening.
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1. The Ag- and Ab- coated microplate.
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4. TMB substrate develop and color report.

3. Peroxidase-labeled conjugate react.
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Table 4. Comparison table of seroconversion panels.
Monolisa | Ortho | Ortho
Sample ID Bleed GEg'__l:bV HCV Ag- | HCV |HCV 3.0| PCR*
day ADb 3.0 | (SAVe)*
OD/CO | OD/CO | S/ICO | S/CO | Status
PHV901-01 | 0 | 043 0.14 0 - Neg |
PHV901-02 | 65 0.54 0.21 0 - Pos
PHV901-03 | 97 12.17 5.33 5.9 - Pos
PHV901-04 | 99 13.12 5.50 6.0 - Pos
PHV901-05 | 104 13.11 5.68 6.1 - Pos
PHV901-06 | 106 | 12.99 5.80 6.0 - Neg |
PHV901-07 | 131 | >14.42 6.24 >9.1 - Neg |
PHV901-08 | 139 | >14.42 6.38 1.4 - Neg |
PHV901-09 | 159 | >14.42 6.44 >9.1 - Pos
PHV901-10 | 166 | >14.42 6.25 9.1 - Pos
PHV901-11 | 203 | >14.42 6.48 >9.1 - Pos
PHV906-01 0 11.13 4.59 5.4 - Pos
PHV906-02 2 11.72 4.98 6.4 - Pos
PHV906-03 / 13.72 5.47 >7.8 - Pos
PHV906-04 | 10 14.07 5.80 >/.8 - Pos
PHV906-05 | 14 | >14.42 6.15 >7.8 - Pos
PHV906-06 | 17 | >14.42 6.30 >7.8 - Pos
PHV906-07 | 21 | >14.42 6.13 >/.8 - Pos
PHV914-01 0 0.48 0.65 0 - Pos
PHV914-02 5 0.55 0.71 0 - Pos
PHV914-03 9 1.74 0.74 0 - Pos
PHV914-04 | 12 4.42 0.77 0 - Pos
PHV914-05 | 16 4.27 0.93 0.5 - Pos
PHV914-06 | 19 3.99 1.19 0.7 - Pos
PHV914-07 | 24 5.91 3.42 4.4 - Pos
PHV914-08 | 30 10.37 4.66 6.0 - Pos
PHV914-09 | 33 13.72 5.18 6.4 - Pos
PHV917-01 0 0.48 0.14 - 0 BLD
PHV917-03 | 20 0.44 0.58 - 0 Pos
PHV917-04 | 22 0.47 0.62 - 0 Pos
PHV917-05 | 85 9.55 5.86 - 3.9 BOR
PHV91/7-06 | 131 | >14.42 5.56 - 3.7 BOR
PHV91/7-07 | 135 | >14.42 5.72 - 3.9 Pos
PHV917-08 | 138 | >14.42 5.84 - 4.5 BLD
PHV917-09 | 146 | >14.42 6.41 - 4.8 BLD
PHV917-10 | 152 | >14.42 6.38 - 4.9 BOR
PHV919-01 0 12.36 0.38 0.8 - BLD
PHV919-02 / 11.94 0.35 0.6 - BLD
PHV919-03 | 12 11.44 0.31 0.7 - BLD
PHV919-04 | 25 12.63 0.54 0.8 - Pos
PHV919-05 | 28 | >14.42 2.79 >4.9 - Pos
PHV919-06 | 32 14.20 5.00 >4.9 - Pos
PHV919-07 | 35 12.13 4,94 >4.9 - Pos
PHV920-01 0 0.47 0.43 - 0 Pos
PHV920-02 5 0.50 1.34 - 0 Pos
PHV920-03 / 0.47 0.52 - 0 Pos
PHV920-04 | 13 7.89 1.74 - 0.4 Pos
PHV920-05 | 16 8.99 3.88 - 2.1 Pos
PHV920-06 | 20 3.96 4.02 - 2.9 Pos
PHV920-07 | 26 3.08 4.95 - >4.8 Pos
PHV920-08 | 28 1.93 5.43 - >4.8 Pos
PHV920-09 | 33 4.02 6.09 - >4.8 BLD
PHV920-10 | 35 4.46 6.11 - >4.8 BLD
6214-01 0 0.43 0.51 0.003 | 0.012 Pos
6214-02 2 0.43 0.88 0.002 | 0.018 Pos
6214-03 8 0.41 0.94 0 0.006 Pos
6214-04 10 0.38 0.67 0.003 | 0.006 Pos
6214-05 16 0.48 0.57 0.005 | 0.006 Pos
6214-06 18 0.47 0.45 0.003 | 0.009 Pos
6214-07 23 0.44 0.60 0.005 | 0.021 Pos
6214-10 32 1.81 4.67 2.643 | 5.092 Pos
6214-11 49 | >14.42 5.87 4126 | 10.387 | Pos
6214-12 53 | >14.42 5.85 4.126 | 13.369 | Pos
6214-13 56 | >14.42 6.02 4126 | 13.369 | Pos
6215-01 0 0.38 3.79 0.01 0.003 Pos
6215-02 3 0.38 4.01 0.01 0.012 Pos
6215-03 10 0.42 1.89 0.01 0.018 Pos
6215-04 20 5.96 2.69 3.05 4.664 Pos
6227-01 0 | 040 0.17 0 | 0.029 | Neg |
6227-02 22 0.46 0.10 0 0.067 Neg |
6227-03 24 0.45 0.10 0 0.028 | Neg |
6227-04 42 0.42 0.62 0.01 0.042 Pos
6227-05 46 4.35 1.78 0 0.028 Pos
6227-06 74 9.31 5.21 2.10 3.686 Pos
6227-07 76 13.43 5.16 2.52 3.730 Pos

Conclusions

*This information from data sheet of seroconversion panels.
HCV negative are presented on blue background. Pos = Positive, Neg = Negative, BLD
= Below Limit of Detection, BQR = Below Quantitative Range

Earlier detection of HCV in seroconversion panel PHV914 and
PHV919 was achieved by our kit.
B Our kit shown great analytical sensitivity to anti-HCV

samples, and good HCV Ag detection in HCV Ag positive

Fig. 1 A. Reaction procedure and principle of GB HCV Ag-Ab COMB.
(1a) The Ag- and Ab- coated microplate. -
(1b) The antigen-antibody reaction in wells.

(1c) The interaction of anti-HCV Ab in specimens and HCV AgeHRPO conjugates.
(1d) Color development.

samples.
In Taiwanese population, both of the clinical sensitivity and
specificity of our kit were 100%.
B Here a new choice for HCV infection screening is presented .
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