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Declarations

| currently am funded to study immune system effects of PFAS.

| was a member of the U.S. EPA PFAS Science Advisory Board
for the MCLs/MCLGs for six PFAS regulated in drinking water in
the US.

| was a PFAS Fellow at the NC Department of Environmental
Quality in 2022 and worked with staff on PFAS-related scientific
issues.

| often speak publicly about my understanding of PFAS toxicity,
serve/have served as a plaintiff’s expert witness in PFAS cases,
advocate for the need to protect human health from their
exposures to PFAS, and am a proponent of the essential use
concept and the class approach for PFAS management.



The many structures of PFAS
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Most epidemiological &
toxicological data come
from studies of these PFAS

These often are called
“precursor PFAS.” They
can degrade to other PFAS

such as PFOA and PFOS.

These are some of the
“replacement” PFAS that
have been found in specific

. geographic areas.

Image from: Phelps et al., 2024



PFAS exposure and health risks:
Risks with high certainty
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Weakened immune system

Image from: OSU Pacific Northwest Center for Translational Environmental Health Research



PFAS exposure and health risks:

Risks with high certainty
h

Encourage PFAS exposure reduction if a source of exposure is identified, espe-
cially for pregnant persons.

In addition to the usual standard of care, clinicians should:

For example, the National
Academies of Sciences,
Engineering, and Medicine
Guidance on PFAS Testing
and Health Outcomes has
recommendations for
enhanced standards of care
for some outcomes (thyroid,
dyslipidemia, kidney cancer,
and testicular cancer) for

people with elevated levels
of some PFAS.

_________________________________________________________

* Prioritize screening for dyslipidemia with a lipid panel (for patients over
age 2) following American Academy of Pediatrics (AAP) recommendations
for high-risk children and American Heart Association (AHA) guidance for
high-risk adults.

* At all well visits:

+ Conduct thyroid function testing (for patients over age 18) with
serum thyroid stimulating hormone (TSH),

= Assess for signs and symptoms of kicdney cancer (for patients over
age 45), including with urinalysis, and

* For patients over age 15, assess for signs and symptoms of testicu-
lar cancer and ulcerative colitis.

2-<20 (ng/mL) PFAS*

Encourage PFAS exposure reduction if a source has been identified, especially
for pregnant persons.

AN

Within the usual standard of care clinicians should:

and 11 years of age, and once every 4 to 6 years over age 20) as recom-
mended by the AAP and AHA.

= Screen for hypertensive disorders of pregnancy at all prenatal visits per the
American College of Obstetricians and Gynecclogists (ACOG).

> * Prioritize screening for dyslipidemia with a lipid panel (once between 9

* Screen for breast cancer based on clinical practice guidelines based on
age and other risk factors such as those recommended by US Preventive
Services Task Force (USPSTF).

S
'\

> Provide usual standard of care

iy
Image from: https://nap.nationalacademies.org/resource/26 1 56/PFAS%20Guidance%20Highlights.pdf



https://nap.nationalacademies.org/resource/26156/PFAS%20Guidance%20Highlights.pdf

PFAS exposure and health risks:
Risks with lower certainty

Endocrine
disruption,

thyroid disease Delayed mammary gland

development
Obesity and other metabolic
diseases/disorders
Early puberty onset
Increased miscarriage
Low sperm count and mobility
Increased time to pregnancy
Pregnancy-induced hypertension
and pre-eclampsia
Decreased breast feeding
duration
Immune enhancement

Elevated
cholesterol
Breast cancer

f
Liver damage J

Kidney j
cancer
Ulcerative f/
Teolitis/IBD {’/"

Testicular
cancer

Low birth weight *These health risks are mostly
- attributed to PFOA, PFOS, and a few

other similar PFAS.
P

' Lower certainty: Some disagreement
. of strength of evidence of health |
risks among agencies/entities.

__________________________________________________________

Weakened immune system

Image from: OSU Pacific Northwest Center for Translational Environmental Health Research; additional listed risks from the NRDC
(https://www.nrdc.org/sites/default/files/2024-10/PFAS_Toxic_Drinking_Water_FS_24-09-B_07.pdf)



High certainty: Immune suppression
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- Overall, vaccine responses are suppressed following exposure to '
PFOA or PFOS. This is across different vaccines and studies.
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Image from: Crawford et al., 2023



ower certainty: Immune enhancement

Figure D27. Asthma in children relative to current PFOA levels (presented as adjusted odds ratio)
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(Interactive figure and additional study details in HAWC Figure D27 - PFOA Asthma in children)

Figure D28. Asthma in children relative to current PFOS levels (presented as adjusted odds ratio).
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(Interactive figure and additional study details in HAWC Figure D28 - PFOS Asthma in children)

Image from: NTP, 2016

Enhanced responses
appear to increase

following exposure
to PFOA or PFOS.

Lower certainty:
-Fewer studies
-Mix of endpoints
-Mixed results



But wait...

How can PFOA and PFOS produce immune suppression AND
immune enhancement? Aren’t these opposite effects?



PFAS-protein interactions

. PFAS can interact with multiple proteins across systems, tissues,
- and cells, to produce a range to adverse health risks, even within '
the same system, tissues, or cells!
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Image created by . DeWitt with BioRender



The immune system for example
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Where should PFAS science go next?

Reproductive toxicity
‘ Endocrine disruption

Impact of |
PFAS exposure | & Jyecter

on human health
Other toxicities

Immunotoxicity

Developmental toxicity

Carcinogenicity

Hepatoxicity

Cardiovascular
toxicity

Image created by . DeWitt with BioRender



Where should PFAS science go next?

Descriptive | ~ Mechanistic |  Therapeutic
Focus on Focus on Focus on
evaluating |  identifying | . developing

. understudied molecular approaches to
' PFAS to support | " mechanisms to | mitigate
~ environmental | support ~ exposures and
~ public health |  predictive | - linked health
decision-making. | toxicity. effects.

_________________________________________________________________________________________________________

Image created by . DeWitt with BioRender



For more in-depth science
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' Interstate Technology Regulatory Council. Comprehensive
. overview of all things PFAS. Focus on detailed science.
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____________________________________________________________________________________________________

PFAS ' PFAS Central (Green Science Policy Institute). PFAS news and

LML . policy. Focus on resources for consumers.

_____________________________________________________________________________________________________

____________________________________________________________________________________________________

m US Environmental Protection Agency. Describes agency actions |
. on PFAS and includes toxicity assessments. Focus on science.

____________________________________________________________________________________________________

____________________________________________________________________________________________________

ATSDR US Agency for Toxic Substances & Disease Registry. Overview
. of PFAS health effects. Focus on clinical/public health messages.

____________________________________________________________________________________________________

PFAS Exchange | . PFAS Exchange (Silent Spring Institute). Comprehensive |
. resource center. Focus on resources for impacted populations. |

____________________________________________________________________________________________________



Thank you for listening.

jamie.dewitt@oregonstate.edu
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