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Abstract

Background and aims: Per- and polyfluoroalkyl substances (PFAS) are persistent
compounds, some of which have long serum half-lives in humans. Yet, details about
how PFAS are eliminated from the human body are limited. PFAS exposure has been
associated with lower vaccine responses in children, but it is unclear whether this also
occurs in adults. Therefore, the first theme of this thesis was to describe PFAS
elimination in humans and investigate if it can be enhanced, while the second theme
was to evaluate PFAS effects on COVID-19 vaccine response in adults. The studies
were conducted in Ronneby, Sweden, where drinking water had previously been
highly contaminated from firefighting foams.

Methods and results: Firstly, PFAS were repeatedly measured in highly exposed
individuals after the end of exposure, from which half-lives in serum were estimated.
Shorter half-lives were associated with younger age, female sex during the fertile age,
higher kidney function, higher gut inflammation, and lower gut permeability.
Secondly, fecal and urinary elimination were estimated, both of which were found to
be important, with variations between individuals and PFAS compounds. Thirdly, in
an experimental, cross-over trial, bile acid sequestrants markedly increased PFAS
elimination, substantially lowering serum PFAS levels.

Finally, in an mRNA COVID-19 vaccination study in adults aged 20-60 years, no
associations were found between PFAS levels and serum anti-spike antibody and T
cell responses.

Conclusions and implications: PFAS serum half-lives vary between individuals, and
PFAS are eliminated through both urine and feces. This implies that PFAS exposure
models, aiming to predict serum levels from external exposure, need to properly
include population characteristics and both fecal and urinary elimination routes. PFAS
elimination can be substantially enhanced; however, the net health benefits of such
interventions are not yet known.

The mRNA vaccine response was not reduced in adults with high PFAS exposure.
Whether this indicates a more mature immune system in adulthood, a specific effect of
the mRNA vaccine, or other mechanisms needs to be further explored.
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