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1 Overview
The serocalculator R package provides a rapid and computationally simple method for calculating seroconversion rates, as originally published in Simonsen et al. (2009) and Teunis, Eijkeren, et al. (2012), and further developed in deGraaf et al. (2014), Teunis et al. (2016), and Teunis and Eijkeren (2020). In short, longitudinal seroresponses from confirmed cases with a known symptom onset date are assumed to represent the time course of human serum antibodies against a specific pathogen. Therefore, by using these longitudinal antibody dynamics with any cross–sectional sample of the same antibodies in a human population, an incidence estimate can be calculated. Further details are below.
1.1 A Proxy for Infection
While the exact time of infection is impossible to measure in an individual, antibody levels measured in a cross–sectional population sample can be translated into an estimate of the frequency with which seroconversions (infections) occur in the sampled population. So the presence of many high antibody concentrations indicates that many people in the population likely experienced infection recently, while mostly low concentrations indicate a low frequency of infections in the sampled population.
In order to interpret the measured cross-sectional antibody concentrations in terms of incidence, we must define the antibody dynamic over time to understand the generalized antibody response at different times since infection. This dynamic must be quantified over time to include an initial increase in serum antibody concentration when seroconversion occurs, followed by a gradual decrease as antibodies wane. In published studies, this information on the time course of the serum antibody response has been obtained from longitudinal follow–up data in cases who had a symptomatic episode following infection. In this case, the onset of symptoms then provides a proxy for the time that infection occurred.
1.2 The Seroincidence Estimator
The serocalculator package was designed to calculate the incidence of seroconversion by using the longitudinal seroresponse characteristics. The distribution of serum antibody concentrations in a cross–sectional population sample is calculated as a function of the longitudinal seroresponse and the frequency of seroconversion (or seroincidence). Given the seroresponse, this marginal distribution of antibody concentrations can be fitted to the cross-sectional data and thereby providing a means to estimate the seroincidence.
1.3 The Serocalculator App
The serocalculator app is a web based tool that takes the 5 curve parameters (y0, y1, t1, alpha, and r) to draw a single curve on antibody concentration.
Note: The interactive Serocalculator app is available in the HTML version of this vignette at https://ucdserg.shinyapps.io/shiny_decay_curve/
2 Further reading
2.1 Methods for estimating seroincidence
· Teunis and Eijkeren (2020)
· Teunis et al. (2016)
2.2 Applications
· Aiemjoy, C., et al. (2022)
· Aiemjoy, Rumunu, et al. (2022)
· Monge et al. (2018)
· Kretzschmar et al. (2010)
· Simonsen et al. (2007)
· Simonsen et al. (2010)
· Falkenhorst et al. (2012)
· Teunis, Falkenhorst, et al. (2012)
· Demelker et al. (2006)
2.3 Quantification of seroresponse
· deGraaf et al. (2014)
· Berbers et al. (2013)
· Versteegh et al. (2005)
· Teunis et al. (2002)
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