Analysis and comparative evaluation of the effectiveness of humoral immune response after vaccination “Sputnik V” using different reagent kits
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Abstract:
To assess the effectiveness of the post-vaccination immune response, the blood serum of 202 vaccinated Sputnik V, previously unimmunized subjects, wasexamined on the 22-25 day after the introduction of the second component of the vaccine. The levels of IgG and IgM antibodies to the surface and nucleocapsid antigens of the SARS-CoV-2 virus were determined using several semi-quantitative and quantitative methods and reagent kits from national and foreign manufacturers. A comparative analysis of the specificity and sensitivity of all the methods used was carried out, as well as an assessment of the correlation of the results of quantitative methods (by the Spearman correlation coefficient) with respect to specific antibodies to the full-format trimerized S-protein and the receptor-binding domain of the SARS-CoV-2 S-protein. During the study, it was determined that all the reagent kits used in the study of IgG antibodies to S-protein and to RBD S-protein SARS-CoV-2 showed maximum 100% specificity and excellent results on a sufficient number of subjects (186 or more samples). The correspondence of the results (comparative specificity), both for semi-quantitative and quantitative ELISA, and for both ILA test systems, in terms of qualitative characteristics ("positive"–"negative") was also close to the maximum values (98.4–99.4%). A post–vaccination immune response during Sputnik V vaccination with respect to the production of specific IgG antibodies was observed in 98.9-100% of all vaccinated. The presented data show that the level of antibodies after vaccination with Sputnik V was higher than when vaccinated with KoviVak, Ranges of IgG antibody levels were studied with determination of their "protective" level. Data are presented that a "protective" level of more than 150 BAU/ml was observed in 59.3–90.5% of the subjects, a level above 500 BAU/ml in 22 -52.4% of the subjects, depending on the method used and the set of reagents. Based on the data obtained, it is concluded that all the methods and kits of reagents used, including semi-quantitative tests of national production, can be considered adequate to assess the effectiveness of the post-vaccination immune response in relation to the production of specific antibodies
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About the research topic
Methods of vaccination of the new coronavirus infection Covid-19 have confirmed their high effectiveness in the fight against the pandemic. However, the use of various types of vaccines requires studying the effectiveness of the post-vaccination immune response, primarily assessing
the quality and quantity of the production of specific antibodies to the surface and internal antigens of the SARS-CoV 2 virus.
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