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Abstract

Adaptive immune maturation in children is likely the result of a complex interplay
between both intrinsic and environmental factors, but surprisingly little is known about
how early life immune maturation is related to immune responses and subsequent
development of allergic disease. The aim of the FARMFLORA birth-cohort study,
including farmers’ and non-farmers’ children, was to visualize longitudinal patterns of
adaptive immune maturation in relation to allergic sensitization and disease, vaccine-
induced antibody responses, as well as to certain environmental factors in childhood.

By the use of multivariate factor analyses, we show that higher proportions of
circulating neonatal regulatory T cells was strongly associated with sensitization in
early childhood, and that a sustained higher fraction of these cells related to allergic
disease at school age. Allergic disease at this age was also associated with higher
proportions of naive CD45RA* T cells in infancy and with higher proportions of
immature/naive GCD5* B cells from birth to 8 years of age. These results indicate that
allergic disease in childhood is preceded by a heightened immaturity in the adaptive
immune system. Further, growing up on a dairy farm was associated with a higher
degree of adaptive immune maturation, which may in part explain the lower incidence
of allergic disease among farmers’ children.

We further found that higher antibody levels induced by the non-live vaccine against
diphtheria, tetanus and pertussis was associated with increased baseline immune
maturation prior to vaccination. In contrast, higher antibody levels induced by the live
attenuated vaccine against measles, mumps and rubella were generally associated with
a lower degree of baseline adaptive immune maturation. Differences in the
formulations of these vaccines and their respective way to induce immune responses in
the host may be a possible explanation for these diverging association patterns.
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