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Stable biomarkers of exposure with long half lives are attractive exposure indicators, and key 
components of the “internal exposome.” Perfluoroalkyl substances (PFAS), principally PFOA and PFOS, 
have a long half-life in humans, thus serum PFAS is a stable biomarker and has been used in multiple 
epidemiological studies as the exposure measure of choice. The long half-life of PFAS reflects relatively 
low net excretion, mediated by passage into, then active reabsorption, via kidneys and gut. Individual 
variation in these reabsorption pathways will thus affect measured serum PFAS levels and this talk will 
consider in the case of these contaminants a vulnerability of biomarker levels to confounding, using the 
C8 study. In the C8 study, a large study of a population in the Mid-Ohio Valley contaminated with 
PFOA, data were collected on biomarkers of PFAS and health among 69000 volunteers. In studying 
obesity and serum PFOA and PFOS in children we noted an inverse association between PFOS and 
obesity. Given the evidence that a disturbed microbiome (reduced variety of gut flora) may be a risk 
factor for obesity, the potential for confounding is considered: if a disturbed microbiome were also to 
interfere with PFAS excretion or reabsorption in the gut, then microbiome status could confound 
associations between obesity and serum PFAS. In the absence of fecal samples, to directly characterise the 
microbiome, we were nevertheless able to assess factors known to be associated with variations in the 
human microbiome including reported use of antibiotics and cesarean delivery. These were both found to 
be associated with lower serum PFAS, especially PFOS, suggesting that a compromised microbiome 
could indeed be confounding the association between obesity and PFOS. This example illustrates that 
factors affecting both excretion rates and the outcome of interest can lead to confounding between 
measured serum levels and these outcomes. Thus care may be needed in interpreting some, especially 
cross sectional, associations with biomarkers of exposure. 

Please RSVP to Tiffany Sarkissian at tsarkiss@hsph.harvard.edu so we have an accurate lunch count. 

*New England Endocrine Disrupting Chemicals Researchers’ Consortium. The NE-EDC is an outreach 
activity of the Community Outreach and Engagement Core of the Harvard-NIEHS Center for 

Environmental Health. 

Sponsored by the Harvard-NIEHS Center Grant Metals and Organics Cores (P30 ES000002). 

All are welcome to attend.                                  ∞                                                       Lunch available. 
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