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DESCRIPTION

Our study found that southern NH residents exposed to
industrial per and Polyfluoroalkyl Substances (PFAS)
emissions experience significantly higher rates of thyroid, prostate,

air

and bladder cancers. Additionally, the cancer incidences are
strikingly similar to that of the residents of Bennington,
Vermont, another region with documented high PFAS exposure
from industrial emissions [1]. Residents in both towns have been
exposed to decades of industrial PFAS air emissions and PFAS-
contaminated drinking water.

PFAS is an umbrella term for more than 12,000 or possibly as
many as almost 21 million man-made chemicals that contain at
least one Carbon-Fluorine (C-F) bond [2]. The strength of the C-
F bond makes PFAS persistent, bioaccumulative, and toxic and
these properties are imparted to the emissions produced during
manufacturing and are conveyed to the end products produced

(3].
While PFAS have been used in everything from Teflon™ pans

and rain jackets, to Scotchgard™ and fast-food processing and
packaging since the 1950’s, the public and scientific community
have only learned about them in the last decade [4]. In the
meantime, the public has been unknowingly exposed to PFAS by
ingesting contaminated drinking water and eating food that has
been in contact with PFAS-coated food packaging or fastfood
grill sheets. Perfluorooctanoic Acid (PFOA), one of the PFAS
compounds, and other PFAS have been detected in 98% of
serum samples from humans over age 12 in the US. Our ability
to identify PFAS in environmental media and serum has been
hampered by industry non-disclosure and intellectual property
claims [5].

However, robust epidemiological evidence supports the
association between PFOA exposure and cancer [6]. Studies of
health outcomes in 69,000 people exposed to PFOA from
DuPont’s Washington Works plant in West Virginia concluded
that PFOA exposure was “more probably than not” associated
with testicular and kidney and renal pelvis cancers, ulcerative
colitis, thyroid disease, hypercholesterolemia, and pregnancy-

induced hypertension [7].

Previous research also indicates that PFOA exposure is also
associated with female breast cancer, low birth weight, immune
disruption, and cardiovascular impacts. In addition, but not
limited to, associations have been found between PFAs exposure
and longer time to pregnancy, increased risk of miscarriage, and
reduced vaccine response [8]. PFAs exposure has also been
associated with an increased risk of other cancers including
melanoma, ovarian cancer, and non-Hodgkin lymphoma.

In addition to cancers and chronic disease, PFAS exposure
disrupts male hormonal pathways potentially leading to male
infertility [9]. Several authors report that in human in vitro studies
PFOA, Perfluorononanoic acid (PFNA), Perfluorodecanoic acid
(PFDA), Perfluorooctanesulfonic acid PFOS and Perfluorohexane
Sulfonate (PFHxS) interfere with estrogen receptor signaling.

Historically, industry-sponsored studies found exceptionally high
serum PFAS levels and reproductive hormone disruptions in
male plant workers [10]. PFAS exposure was associated with
testosterone and estradiol disruptions. Serum PFOA levels in the
68 male factory workers ranged up to 115 parts per million
which is 28 million times the average serum levels in the US

between 1999 and 2010 [11].

Animal and human epidemiologic studies of the general male
population found associations between PFAS and Leydig cell
tumors in rats and reproductive hormone disruptions in animals

and humans [12].

PFAS exposure is also associated with male reproductive organ
development and sperm quality parameters. Several studies
reported negative associations between semen quality and PFAS
exposure; with up to a 35% reduction in sperm morphology
[13]. In one study, PFAS industrial air emissions are associated
with a reduction in semen quality, testicular volume, penile
length, and anogenital distance (agd) [14].

PFAS chemicals were once termed “emerging contaminants” but
now the science is clear-exposure is associated with many
chronic diseases, cancers, and reproductive impacts. In addition,
PFAS chemicals have been found to cross the placenta,
bioaccumulate, and cause gender-specific hormone disruption in
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children [15]. The scientific community lags far behind the
industry in understanding the health effects of these sex-specific
and sometimes sex-dimorphic endocrine disruptors. Non-
monotonic, non-linear dose responses are typical of this chemical
class and challenge traditional exposure risk assessment and

regulatory program decisions [16].

Viewed in isolation, any one of these outcomes should
raise eyebrows, but the full body of evidence should sound alarm
bells about the public health crisis future generations will face

(17].

In June 2022, the US EPA lowered the lifetime health advisory
to 100,000 times lower than the agency’s 2009 advisory for only
two PFAS chemicals [18]. To date, the EPA has failed to enact
promised enforceable drinking water standards and classify
PFAS as a hazardous waste under CERCLA pushing states
across the country to act [19].

The road to regulation is long and fraught with industry
pushback, so clinicians and scientists need to support and be
abreast of developing regulations but in the meantime recognize
the impacts of PFAS exposures to protect public health more
effectively.
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