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SIMULTANEOUS DETECTION OF ANTIBODIES TO HEPATITIS C VIRUS PROTEINS USING THE LUMINEX SYSTEM TO DISTINGUISH ACUTE FROM CHRONIC INFECTION

Background. Infection by hepatitis C virus (HCV) is a leading cause of end-stage liver disease and of liver cancer. Identification of early infection is important because therapy initiated during the acute stage can reduce significantly the risk of chronic infection from developing. To date, however, there are no reliable serological or virological assays to diagnose or screen for acute HCV infection. 

Purpose. This was to develop a high-throughput assay to measure differences in the anti-HCV IgG response elicited during the acute and chronic phases. 
Methods. One hundred serum samples from 23 anti-HCV seroconversion panels (the “acute group”) obtained 1-65 days after the day that anti-HCV was last undetected, and 141 anti-HCV positive plasma specimens from blood donors (the “chronic group”) were assembled. All samples from the chronic group were confirmed for anti HCV by the Ortho recombinant immunoblot assay and HCV RNA by reverse-transcriptase PCR.  Three recombinant antigens, each originating from the core, NS4 and NS5 proteins, and 5 antigens derived from the NS3 protein (designated NS3#201, NS3#207, NS3#208, NS3#210 and NS3#215) were coupled to microspheres. IgG binding to the coupled antigens were assayed using the Luminex system. Logistic regression (SPSS v. 15.0) and decision tree (MATLAB 7.4.0) classification methods were used to confirm the accuracy of categorizing study samples as belonging to the acute or the chronic group. 
Results. In the acute group, the mean signal/cutoff (S/C) values were: core, 3.58; NS3#201, 1.21; NS3#207, 2.04; NS3#208, 1.21; NS3#210, 1.67; NS3#215, 1.67; NS4, 2.07; and NS5, 1.29 (95% confidence limits: 0.05 and 23.01). In the chronic group, the mean S/C values were: core, 13.10; NS3#201, 4.61; NS3#207, 10.23;  NS3#208, 3.93; NS3#210, 13.19; NS3#215, 17.50; NS4, 12.00; and NS5, 8.27 (95% confidence limits: 0.07 and 51.93). The differences in mean S/C values between the acute and chronic groups were significant (P <0.001). Accuracies of classification were 98.8% and 98.3% as determined by logistic regression and decision tree analysis, respectively. 
Conclusions. These data suggest that the multiplexed HCV recombinant-antigen microsphere immunoassay is a viable tool to identify acute hepatitis C infection.
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