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Detection of SARS-CoV-2 Reinfections 
Using Nucleocapsid Antibody Boosting  

Appendix 

Mathematical Formulas 

The ratio of anti-nucleocapsid reactivity (signal-to-cutoff ratio, S/CO) was calculated as 

follows: 

𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 =
𝑆𝑆/𝐶𝐶𝑂𝑂𝑡𝑡2

max (1, 𝑆𝑆/𝐶𝐶𝑂𝑂𝑡𝑡1)
 

with 𝑆𝑆/𝐶𝐶𝑂𝑂𝑡𝑡1 the S/CO at the start and 𝑆𝑆/𝐶𝐶𝑂𝑂𝑡𝑡2 the S/CO at the end of the interdonation 

interval. 

The unweighted and weighted Youden’s J were calculated using the formulas below: 

𝐽𝐽 = 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑟𝑟𝑟𝑟𝑟𝑟𝑆𝑆𝑟𝑟𝑟𝑟𝑆𝑆 + 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑟𝑟𝑆𝑆𝑟𝑟𝑆𝑆𝑟𝑟𝑟𝑟𝑆𝑆 − 1 

𝐽𝐽𝑊𝑊 = 2(𝑊𝑊 ⋅ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑟𝑟𝑟𝑟𝑟𝑟𝑆𝑆𝑟𝑟𝑟𝑟𝑆𝑆 + (1 −𝑊𝑊) ⋅ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑟𝑟𝑆𝑆𝑟𝑟𝑆𝑆𝑟𝑟𝑟𝑟𝑆𝑆) − 1 

with 𝐽𝐽𝑊𝑊 the weighted Youden’s J, and the weight 𝑊𝑊 ≤ 1. 
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