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Lower B Cell Responses Rather Than Circulating Antibody Titres Are Associated 
With SARS-CoV-2 Infection Post Third Dose COVID-19 Vaccination

RESULTS

CONCLUSION

• Lower day 14 B cell responses, but not antibody titres were associated with incident COVID-19 
infection suggesting B cell responses better predict  protection against COVID-19 infection.
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BACKGROUND
• Which components of the immune response to SARS-CoV-2 

vaccination best protect against subsequent infection remains 
unclear. 

• We explored: 
1. SARS-CoV-2 specific antibody and B cell responses pre and 

post 3rd dose vaccine.
2. Their relationship to incident SARS-CoV-2 infection.
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• This is an analysis within the All Ireland Infectious Diseases 
(AIID) cohort study.

• Subjects in two centres provided samples before and 14 days 
post 3rd dose vaccine with Pfizer-BioNTech 162b2.

• At 18-22 weeks post vaccine, subjects self-reported incident 
COVID-19 infection. 

• Electrochemiluminescence assays quantified antibodies to 
SARS-CoV-2 spike subunit 1 (S1), subunit 2 (S2) and 
receptor-binding domain (RBD) in plasma. 

• In a subset of subjects, we assessed SARS-CoV-2 specific 
plasma cell and memory B cell responses from peripheral 
blood mononuclear cells. Stimulated plasma and memory B 
cells were seeded on plates coated with RBD or full Spike 
antigen and antigen specific responses measured by ELISpot.

• We compared between group differences by Wilcoxon signed 
rank or Mann–Whitney U tests. Data are median [IQR] unless 
specified.

• 47 of the 133 subjects (35.3%) reported incident COVID-19 infection post 3rd

vaccine, demographics are in table 1.
• Antibody titres, plasma cell and memory B-cell responses all increased significantly 

at day 14 post 3rd vaccine (Table 1 & 2, all p<0.001). 
• Day 14 antibody titres did not differ in those with and without incident infection 

(table 1).

• Lower day 14 RBD plasma cells and lower RBD and full spike memory B cell responses 
were observed in those with incident COVID-19 infection (all p<0.05) (Figure 1).

• Similar results were observed with pre third dose RBD and full spike memory B-cell 
responses (both p<0.05) (table 2).

Table 1: Characteristics of the Study Population (Antibody Titres)

Table 2: B cell responses

Figure 1: Day 14 B Cell Responses and Incident COVID-19 Infection
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