Supplementary figures




Supplementary figure S1. Number of samples collected at different time intervals after primary vaccination and booster doses. 
The diagram shows the number of samples collected at each time interval during the study period following primary SARS-CoV-2 vaccination and subsequent booster doses. If more than one sample was obtained from the same patient within a given time interval. Only the first collected sample was included in the analysis.






Supplementary figure S2. Time to last positive or first negative anti-spike sample according to B-cell count at primary vaccination.
The figure shows the time to the last positive anti-spike (anti-S) sample (black circles) and the time to the first negative anti-S sample (red crosses) between primary vaccination and first booster in patients treated with rituximab (RTX) stratified by B-cell count at primary vaccination (≥40/µL vs <40/µL). There was no statistically significant difference between the groups with respect to either time to last positive or time to first negative sample.




Supplementary figure S3. Anti-spike antibody levels after primary vaccination and first booster in relation to rituximab treatment status.
Anti-spike (anti-S) IgG levels measured 1–9 weeks after primary vaccination (a) and 1–9 weeks after the first booster dose (b) in patients receiving rituximab (RTX) treatment at the time of primary vaccination and in patients who initiated RTX treatment after primary vaccination. Group comparisons were performed using the Mann–Whitney U test.




Supplementary figure S4. Correlations between anti-spike levels and functional or antigen-specific antibody measures.
Panel (a) shows the association between anti-spike (anti-S) IgG levels and angiotensin-converting enzyme 2 (ACE2) neutralization capacity. Panel (b) shows the association between anti-spike (anti-S) and anti–receptor-binding domain (RBD) IgG levels. Panel (c) shows the association between anti-spike (anti-S) and anti-nucleocapsid IgG levels. All samples collected during the study period were included in the analyses. The dose–response relationship between anti-S levels and ACE2 neutralization was fitted using a four-parameter logistic (Hill) model. Correlations were assessed using Spearman’s rank correlation coefficient.



Supplementary figure S5. Anti-spike antibody levels after primary vaccination and first booster according to B-cell count.
Anti-spike (anti-S) IgG levels measured 1–9 weeks after primary vaccination (a) and 1–9 weeks after the first booster dose (b) in patients treated with rituximab (RTX). stratified by B-cell count at primary vaccination (≥40/µL vs <40/µL). Group comparisons were performed using the Mann–Whitney U test.




Supplementary figure S6. Comparison of anti-spike antibody levels according to booster vaccine type.
Comparison of anti-spike (anti-S) IgG levels between patients who received tozinameran (Pfizer–BioNTech) and those who received elasomeran (Moderna) as their first booster dose. The first sample collected 1–29 weeks after the first booster dose was included in the analysis. Group comparisons were performed using the Mann–Whitney U test.
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