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Impact of Pregnancy on Cellular and Antibody Responses to SARS-CoV-2 Antigens Following Natural Infection or Vaccination
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During pregnancy, the immune system undergoes adaptations that protect the mother while preventing an immune response against paternal antigens. These changes have also been linked to increased susceptibility to viral respiratory infections, such as SARS-CoV-1 and influenza. Our study aimed to investigate the differences in immune response to SARS-CoV-2 infection and vaccination in pregnant women (PW) compared to non-pregnant women (nPW) over time. 

Methods: Healthy PW and nPW diagnosed with SARS-CoV-2 infection were recruited from July 2020 to January 2022, spanning the Alpha, Delta, and Omicron waves.  Following the availability of the mRNA vaccine, we recruited PW and nPW women from February 2021 from local vaccine centres. Peripheral blood samples were collected from 208 participants longitudinally. Immune profiling was undertaken using Flow Cytometry, enzyme-linked immunospot (ELISpot) for T cell recall responses and memory B cell IgG responses, cytokine-bead array, chemiluminescent immunoassay for to SARS-CoV-2 IgG in serum, and neutralising antibody titres.

Results: Our findings highlight the unique aspects of immune protection in PW. Post-infection, PW showed lower initial anti-nucleoprotein (NP) levels and a faster decline in anti-Spike (S) antibodies versus non-PW. Cellular responses also differed, with reductions in activated B cells, circulating T-follicular helper (cTFH) cells that facilitate B-cell activation and antibody generation, but stable memory B cell responses. No differences were observed in cTFH subsets, class-switched plasmablasts, or memory B cells.	Comment by Harker, James: I realise it takes up words but unless there is additional content somewhere I think here you need to expand on TFH (i.e. T follicular helper cells) and mention how they aid B cells. From memory the Rosetrees has quite a strong lay input	Comment by Nishel Shah: Sounds sensible!

Vaccine responses varied notably. Seroconversion rates and anti-S antibody levels were unaffected by pregnancy. However, PW had fewer cTFH, which were mainly Th2-like, but no differences in plasmablast, or memory B cell populations. T cell phenotype, antigen-specific responses, and plasma cytokine levels remained comparable between PW and nPW in both infection and vaccine cohorts. 	Comment by Harker, James: Not sure if this is quite what you meant - so do correct if you don’t see proportionally more TFH2 in your TFH in PW? Do you see less TFH1 or 3? And how did you define it - cytokines, chemokine receptors or transcription factors - out of interest. 


Conclusion: We propose that the interactions between cTFH and B cells appear to be critical in determining vaccine outcomes in PW. This has important implications for vaccine development, where challenges include efficacy, scalability, cost, and immunogenicity. Assessing immunogenicity in immune-diverse populations, like PW, remains difficult, highlighting the need to address this knowledge gap as more vaccines are recommended during pregnancy.



