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Serial antibody measurements using an array of SARS-CoV-2 immunoassays have
demonstrated differing kinetics among assay platforms (1). Immunoassays utilizing

a double-antigen sandwich method (e.g., Roche Elecsys immunoassays) responded
uniquely by reporting rising titer values along the longitudinal monitoring period. We
wish to address the interpretation of these results with specific consideration of the
avidity characteristics of the analyte.

In our present study, we evaluated a well-characterized subset of COVID-19 conva-
lescent-phase sera (n = 55) for antibody titers targeting SARS-CoV-2 spike using Roche
Elecsys anti-SARS-CoV-2 S (Roche, Basel, Switzerland) and Abbott SARS-CoV-2 IgG II
Quant (Abbott, Chicago, IL, USA) immunoassays. Having been sampled across a wide
range of times (2 to 10 months) postinfection, analyte sera harbored divergent matu-
rity characteristics, as indicated in their avidity indices (median, 52.2%; interquartile
range, 35.8 to 65.5%). Here, the avidity index was derived, per serum, by ratiometrically
comparing optical density values obtained from the enzyme-linked immunosorbent
assay (Euroimmun, Lübeck, Germany), performed with or without an extra 5.5 M urea
treatment step (10 min at 37°C following incubation with spike antigen) (2). Sera of
enhanced avidity returned consistently higher values for Roche Elecsys titer than
Abbott titer (Fig. 1A). The degree of avidity maturation was associated with time after
onset (Fig. 1B). Sera from late convalescence (range, 35 to 45 weeks from onset) dem-
onstrated significantly higher avidity indices and, hence, relatively higher Roche
Elecsys titers than those from early convalescence (range, 5 to 14 weeks from onset)
(P , 0.0001, Mann-Whitney test). In contrast to two-step immunoassays using anti-
human immunoglobulin for detection, the Roche Elecsys assay is based on the double-
antigen sandwich method that, in principle, selectively targets bivalently bound anti-
bodies. Roche Elecsys assay, by design, requires double-antigen binding for signal
emission and carries an expected tendency toward detection of high-avidity antibodies
with efficient binding capacity (3).

With the aim of harmonizing anti-SARS-CoV-2 immunity assessment, the World
Health Organization (WHO) has released the international standard for anti-SARS-CoV-
2 immunoglobulin (4). The universal binding antibody unit (BAU) enables cross-com-
parison among different assays by applying the assay-specific conversion factor sug-
gested by each manufacturer, e.g., [BAU/ml] = [AU/ml] � (1/7) for Architect titer and
[BAU/ml] = [U/ml] � 1 for Elecsys titer. The robustness of conversion factors under vari-
able clinical scenarios, however, is questionable in light of these data.

In conclusion, our finding highlights the necessity of individualizing the interpreta-
tion of SARS-CoV-2 serological assay results depending on clinical context (i.e., the
interval since recovery if convalescent, or, in the case of a vaccinee, the cumulative
number of received doses), which critically affects the degree of avidity maturation of
serum antibodies.
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FIG 1 Roche Elecsys assay requires bivalent antigen binding and is tuned for high-avidity antibodies.
(A) Antibodies of enhanced avidity return higher Roche Elecsys titer relative to the corresponding
Abbott titer. (B) Sera from late convalescence demonstrate higher avidity and, hence, relatively higher
Roche Elecsys titers.
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