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Growing health concerns from perfluoroalkyl substances:
public health perspectives and clinical implications
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Developing fetuses can be exposed to perfluoroalkyl substances
(PFAS) when maternal blood crosses the placenta and reaches the
umbilical cord blood. Maternal serum PFAS concentrations during
pregnancy are strongly correlated with cord serum concentra-
tions.1 The longitudinal pregnancy cohort study conducted by
Wikstrom et al. provides critical evidence in the effort to better
understand the association between maternal levels of PFAS and
birth outcomes. Increased prenatal maternal blood levels of PFAS
(specifically, PFOS, PFOA, PFNA, PFDA and PFUnDA) were
associated with lower birth weight, lower birth weight for
gestational age, and being born small for gestational age. These
associations were more pronounced and statistically significant in
girls. These findings are powerful, especially considering a recent
US study detected PFAS in the serum of all children in a nationally
representative sample of 3- to 11-year-olds.2

Most people in the United States and in other industrialized
countries have measurable amounts of PFAS in their blood. PFOA
and PFOS are the most prominent. The widespread nature of PFAS
exposures from everyday consumer products and drinking water,
coupled with the potential for long-term health impacts from
these birth outcomes such as low birth weight, should elevate
concerns worldwide. Evidence has shown that compared to
normal weight infants, low-birth-weight infants may be at more
risk for many future health problems such as intellectual and
neurodevelopmental disabilities, obesity, and cardiovascular dis-
ease.3–7 The potential for widespread exposure and health
impacts commands public health approaches to protect the
health of children in the long term.
There is a critical need to reduce and eliminate exposures to

improve the health of children over a lifetime. Since 1999, the
National Health and Nutrition Examination Survey (NHANES) has
measured blood PFAS in the U.S. population. Based on data
collected from previous NHANES 3 cycle years, levels of PFOA and
PFOS are generally decreasing in the blood of the general
population. This appears to be a result of the 2006 agreement by
eight major companies in the PFAS industry to phase out—
voluntarily—these two PFAS by 2015.
However, drinking water, an important source of PFAS, is

currently not regulated in the US. The US Environmental
Protection Agency (EPA) has not yet issued an enforceable
standard called a Maximum Contaminant Level (MCL). In 2016 the
EPA established a lifetime Health Advisory Level (HAL), which is set
at 70 parts per trillion (ppt) for the combined concentrations of
PFOS and PFOA. HALs are not legally enforceable and are not
designed to be a definitive health-effect level but rather provide a

margin of protection over a lifetime.8,9 In the face of uncertainty
and lack of federal regulation, some states are beginning to
establish their own guidelines. For example, New York became the
first state to adopt an MCL of 10 parts per trillion (ppt) for PFOA
and 10 ppt for PFOS, and in Minnesota a new PFOS value of 15 ppt
was established, which is well below the 70 ppt standard set by
the EPA.10,11 The Association of State Drinking Water Adminis-
trators provides information on states with proposed or estab-
lished standards.12

In addition to an absence of a drinking water regulation, there
are no established clinical reference levels for PFAS. This provides
uncertainty by providers looking to manage cases of mothers
exposed to PFAS and their children. Since there is no consensus
related to long-term medical management for those exposed to
levels higher than background, reducing (and preventing)
exposure is the critical intervention.
This can be accomplished by offering guidance to families

about how to identify and reduce current sources of PFAS
exposure, including drinking water and consumer products. When
health concerns arise that might be associated with PFAS, it is
important to conduct a complete history, including exposure
assessment and physical exam relative to any symptom reported
and manage the issue with established evidence-based guidelines
(e.g., routine cholesterol screening; thyroid function tests if patient
has symptoms consistent with thyroid dysfunction).13

Health providers should determine the need for monitoring
based on risk factors such as age, source of drinking water,
consumer products used, and occupational exposures. There is no
known treatment once exposure occurs, so prevention of
exposures is critical. In the absence of federal regulation, clinicians
can provide pregnant women and families with resources and a
number of strategies for reducing exposures including:

● Water filtration of contaminated water sources by using
granulated activated carbon (GAC) and/or reverse osmosis
(RO).14

● Dust control in the home (including wet mopping, wet
dusting, and vacuuming) to reduce exposure from PFAS-
contaminated house dust.

● Avoid purchasing and using products with PFAS such as
nonstick pans, waterproof garments, and stain-resistant
carpets.

● Check local fish advisories in your community, as some states
have fish consumption advisories for certain water bodies
where PFOS has been detected in fish.
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The Centers for Disease Control and Prevention (CDC) and
Agency for Toxic Substances and Disease Registry (ATSDR)
measures PFAS as part of its national biomonitoring program.
Current PFAS levels can be found in its 2018 report.15 Recently,
CDC/ATSDR launched a nationwide multisite risk assessment to
expand the science about the relationships between PFAS
exposure near current or former military installations16 and is
beginning to conduct a multisite study on the human health
effects of exposures to PFAS through drinking water.17 The goal of
the health assessment study is to learn more about the relation-
ship between PFAS exposure and health outcomes among
differing populations. Findings can be used to advance the
science, and by health professionals to help address health issues
in communities impacted by PFAS.
While research continues to emerge on health outcomes

associated with PFAS exposure, the Pediatric Environmental
Health Specialty Unit national network (PEHSU) is working closely
with CDC/ATSDR to provide the most up-to-date information to
guide clinicians’ practice and protect the public’s health.
Dedicated to educating health professionals and the general
public about reproductive and children’s environmental health
issues, the federally funded PEHSU national network offers fact
sheets, webinars, and lectures to discuss emerging research and
assist in translating findings to clinical practice and public health
protections.18 Ultimately, healthy public policy that regulates PFAS
is needed to reduce exposures and health impacts negatively
impacting children.
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