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Respiratory IgA and Protection against Infection: Insights from
Longitudinal Surveillance in a Swedish healthcare Worker Cohort

IgG class switch associates with prior immune history and
susceptibility to breakthrough infections 
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Respiratory viruses such as corona-, influenza- and respiratory
syncytial viruses initiate infection at mucosal surfaces of the
respiratory tract, yet current vaccines primarily elicit systemic
immunity with limited induction of mucosal antibodies. Through
longitudinal surveillance of serum and respiratory antibodies in
the Swedish COMMUNITY healthcare worker cohort, we have
shown that respiratory infections consistently induce virus-
specific IgA in the upper airways, while intramuscular vaccination
does not. Pre-existing respiratory IgA is associated with a
reduced risk of subsequent infection, highlighting its protective
role and the importance of including mucosal endpoints in
vaccine evaluation. To support mucosal immunology research,
we optimized sampling strategies—comparing nasal swabs,
absorptive matrices and saliva along with non-invasive methods
to assess virus-specific antibodies in the lower airways. Building
on these findings, our ongoing work aims to explore passive
immunization through inhaled IgA as a complement to systemic
and mucosal vaccination. This includes the characterization of
optimal recombinant IgA structures to guide the development of
inhalable antibody-based interventions for respiratory protection.

Repeated mRNA vaccination induces IgG4, a subclass with
impaired capacity for viral clearance. While neutralizing antibody
titres remain key correlates of protection, the clinical impact of
an IgG4 class switch warrants further investigation across age
groups and multiple mRNA doses, while taking important
functional modulators such as Fc glycosylation into account.

Our findings support a saturable anti-spike IgG4 class-switch in
both paediatric (MARVELS) and adult (COMMUNITY) cohorts
following three to six mRNA vaccine doses, without major
skewing in Fc glycosylation. Importantly, high IgG4 proportions –
shaped by prior immune history – were associated with
susceptibility to breakthrough infections, supporting continued
monitoring.
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