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Overview

• What are PFAS?
• PFAS in Maine

• PFAS as a health risk factor

• How to approach a patient with questions about PFAS
• Who to screen

• How to order a test

• What to do next



What are PFAS?

• Per- and polyfluoroalkyl 
substances

• Added to fabrics, cookware, and 
food packaging to resist heat, 
stains, grease, and water

https://riversideca.gov/press/understanding-pfas

Slide courtesy of Dr. Abby Fleisch



Alphabet soup



Half lives of PFAS
PFAS   T1/2 

PFOA: 4 years

PFOS: 6 years 

PFHxS: 8 years

PFNA: 3 years

PFHpA: 60 days

Agency for Toxic Substances and Disease Registry 2019
Xu 2020 Environ Health Persp



PFAS in the US

• Research suggested that PFOS and PFOA were associated with high 
cholesterol and cancer

• 3M and Dupont voluntarily began to phase out production of PFOS 
and PFOA starting in 2000

• Blood levels of long-chain PFAS have decreased but are still 
detectable in >95% of population

• Short-chain PFAS entering the market

• New federal PFAS water standard but no production regulation

Slide courtesy of Dr. Abby Fleisch



Human PFAS exposure

• Humans are exposed mainly through food

• Communities with high PFAS exposure located near military bases or 
industries
• Residents exposed by drinking contaminated water

• >9,550 impacted communities across all states

Slide courtesy of Dr. Abby Fleisch



PFAS in everyone’s blood

https://www.cdc.gov/exposurereport/index.html

https://www.cdc.gov/exposurereport/index.html


PFAS in blood of highly exposed 
populations

https://www.atsdr.cdc.gov/pfas/health-effects/us-population.html 

https://www.atsdr.cdc.gov/pfas/health-effects/us-population.html
https://www.atsdr.cdc.gov/pfas/health-effects/us-population.html
https://www.atsdr.cdc.gov/pfas/health-effects/us-population.html
https://www.atsdr.cdc.gov/pfas/health-effects/us-population.html
https://www.atsdr.cdc.gov/pfas/health-effects/us-population.html


Source: National Academies of Sciences, Engineering and Medicine 2022

Health Outcomes Associated with Increased PFAS Exposure

Sufficient evidence
- Decreased antibody response (adults and children)      - Dyslipidemia (adults and children)
- Decreased infant and fetal growth                - Increased risk of kidney cancer (adults)

Limited evidence 
Association may be due to chance or bias, more studies needed

- Increased risk of breast cancer (adults)         - Liver enzyme alterations (adults and children)
- Increased risk of testicular cancer (adults)                - Thyroid disease and dysfunction (adults) 
- Increased risk of ulcerative colitis (adults)
- Increased risk of pregnancy-induced hypertension (gestational hypertension and preeclampsia)



PFAS in Maine

• PFAS-contaminated biosolid 
spread as fertilizer in central 
Maine

• DEP measuring PFAS in wells of 
homes near biosolids application

• Homes with high well water 
PFAS are near sites of biosolids 
application

• PFAS concentrations far above 
health advisories

Maine Department of Environmental Protection 2025



Maine Department of Environmental Protection 2025



Maine Department of Environmental Protection 2025



Maine is unique: Possible non-water 
exposure pathways



PFAS from Biosolids in Maine

Serum PFAS 
concentrations were 
elevated (e.g., PFOA 
4.3 times higher than 
general U.S. 
population)

Drinking water PFAS 
intake was a strong 
predictor of serum PFAS 

Other strong predictors:

►Working on a farm 
where biosolids were 
applied

►Eating local eggs

High water PFAS → 
greater psychosocial 
distress

•PFAS-related anxiety, 
health concerns, 
stigmatization

•State-dependent 
anxiety

Enrolled 147 adults; 58% with high well 

water PFAS

Criswell, et al. Environ Poll. 

2025

Rokoff, et al. In final 

preparation. 2025
Scharnetzki & Rokoff, et 

al. Under Review. 2025

Slide courtesy of Dr. Abby Fleisch
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Criswell et al. 2025 Environ Poll. 

PFAS in drinking water



Criswell et al. 2025 Environ Poll. 

PFAS in serum



Criswell et al. 2025 Environ Poll. 

Does water PFAS predict serum PFAS?



Other exposure routes?

Serum PFAS 
concentrations were 
elevated (e.g., PFOA 
4.3 times higher than 
general U.S. 
population)

Drinking water PFAS 
intake was a strong 
predictor of serum PFAS 

Other strong predictors:

►Working on a farm 
where biosolids were 
applied

►Eating local eggs

High water PFAS → 
greater psychosocial 
distress

•PFAS-related anxiety, 
health concerns, 
stigmatization

•State-dependent 
anxiety

Enrolled 147 adults; 58% with high well 

water PFAS

Criswell, et al. Environ Poll. 

2025

Rokoff, et al. Under 

review. 2026
Scharnetzki & Rokoff, et 

al. IJHEH. 2026

Slide courtesy of Dr. Abby Fleisch



How to care for a patient with PFAS exposure 
(or concerns about exposure)



Source: National Academies of Sciences, Engineering and Medicine 2022

Why are we concerned?
Health outcomes associated with increased PFAS exposure

Sufficient evidence
- Decreased antibody response (adults and children)      - Dyslipidemia (adults and children)
- Decreased infant and fetal growth                - Increased risk of kidney cancer (adults)

Limited evidence 
Association may be due to chance or bias, more studies needed

- Increased risk of breast cancer (adults)         - Liver enzyme alterations (adults and children)
- Increased risk of testicular cancer (adults)                - Thyroid disease and dysfunction (adults) 
- Increased risk of ulcerative colitis (adults)
- Increased risk of pregnancy-induced hypertension (gestational hypertension and preeclampsia)



Risk depends on blood level

Source: National Academies of Sciences, Engineering and Medicine 2022



Who should be tested for PFAS?

• Firefighters

• Military personnel

• People who have worked with fluorochemicals (ie, factories, carpet 
cleaning)

• People living in areas with known PFAS contamination

• People living in areas where PFAS contamination may have occurred
• Near airports, military bases, wastewater treatment plants, farms where 

biosolids have been spread, landfills

• Remember, it’s not just water contamination!!

Source: National Academies of Sciences, Engineering and Medicine 2022



Who should be tested for PFAS?

Does your patient fall into one of the following 
categories:

a. Work in a factory that uses fluorochemicals

b. Firefighter

c. Military veteran

d. Living in an area with documented elevated 
PFAS

e. Consuming fish or game from an area with 
documented elevated PFAS

f. Living in an area  where PFAS contamination 
may have occurred
 

Yes to a-e  – Patient is high risk 
for PFAS exposure, test 

recommended

Yes to f – Has your patient had 
their drinking water tested for 

PFAS?

Yes –proceed with blood 
test and/or calculate 

predicted water exposure 
based on ATSDR calculator:

https://www.atsdr.cdc.gov/
pfas/blood-

testing/estimation-
tool.html

No –proceed with blood 
test and/or recommend 

patient have water 
tested for PFAS to 

estimate risk

No to all – Patient not at elevated 
risk for PFAS exposure, testing 

not indicated

Coming soon: the PFAS Exposure App for Clinicians

This can be a hard 
conversation!!



www.pfas-exchange.org



How to assess blood levels

• Commercial laboratory test
• Quest Diagnostics (direct to consumer and through health facility)

• NorDx sends to Quest

• (NMS laboratories)

• At-home Eurofins capillary tests

• Online toxicokinetic models
• UC Irvine: Serum PFAS Calculator | UC Irvine

• ATSDR: Estimating Levels of PFAS in Your Blood | Per- and Polyfluoroalkyl 
Substances (PFAS) and Your Health | ATSDR (cdc.gov)

https://www.ics.uci.edu/~sbartell/pfascalc.html
https://www.atsdr.cdc.gov/pfas/resources/estimating-pfas-blood.html
https://www.atsdr.cdc.gov/pfas/resources/estimating-pfas-blood.html
https://www.atsdr.cdc.gov/pfas/resources/estimating-pfas-blood.html
https://www.atsdr.cdc.gov/pfas/resources/estimating-pfas-blood.html


ATSDR online model – Hallowell Feb 2024

• PFOS: 7.39 ppt
• PFOA: 7.05 ppt
• Female sex
• No recent 

breastfeeding
• 100% tap water

Source: 
https://www.maine.gov/
dhhs/mecdc/environmen
tal-
health/dwp/cet/docume
nts/PFASallResults.pdf; 
10/11/2023

https://www.maine.gov/dhhs/mecdc/environmental-health/dwp/cet/documents/PFASallResults.pdf
https://www.maine.gov/dhhs/mecdc/environmental-health/dwp/cet/documents/PFASallResults.pdf
https://www.maine.gov/dhhs/mecdc/environmental-health/dwp/cet/documents/PFASallResults.pdf
https://www.maine.gov/dhhs/mecdc/environmental-health/dwp/cet/documents/PFASallResults.pdf
https://www.maine.gov/dhhs/mecdc/environmental-health/dwp/cet/documents/PFASallResults.pdf
https://www.maine.gov/dhhs/mecdc/environmental-health/dwp/cet/documents/PFASallResults.pdf


How reliable are these tests?

• Quest, NMS, and Eurofins have good agreement with gold standard

• Online calculators well validated, but in one study did not have good 
agreement with CDC blood test in high exposure cohort 
• Non-water exposure routes?

• Extremely high levels as compared to general population?

• Too much variation in excretion times among individuals?

Lu & Bartell 2020
Carignan 2023 Eviron Sci &Technol

Criswell 2024 Enviro Int



How to order a PFAS test

• Typically done through Quest and includes the “NASEM-9”

• Use ICD-10 code Z13.88 “Encounter for screening for disorder due to 
exposure to contaminants”

• CPT code depends on how it is billed (I use 13761 for Quest)

• For NorDx: Order “misc. reference test” with the following details:

https://www.maine.gov/dhhs/mecdc/sites/maine.gov.dhhs.mecdc/files/PFAS%20Clinician%20Guidance10.17.25.pdf



Who pays for a PFAS test?

• MaineCare covers the cost of PFAS testing!

• Some Medicare plans and private insurance does as well

• Out of pocket cost is $200-300

• Maine PFAS Fund also covers the cost of testing for certain 
individuals:
• Lived/worked on commercial farm or prior farmland where groundwater 

tested >20ppt for the sum of 6 PFAS (Maine Drinking Water Standard) or soil 
tested >170 ppb for PFOS within the last 10y

https://www.maine.gov/dacf/ag/pfas/pfas-fund-health.shtml#eligibility



How to interpret a PFAS test



What to do with high PFAS levels



Source: National Academies of Sciences, Engineering and Medicine 2022



PFAS levels >20 ng/ml

• Routine standard of care plus:

• Cholesterol screening according to “high risk guidelines” over the age of 2

• Annual thyroid screening for all patients over the age of 18

• Assess for signs and symptoms of kidney cancer over the age of 45

• Assess for signs and symptoms of ulcerative colitis over the age of 15

• Assess for signs and symptoms of testicular cancer over the age of 15

• Other considerations: liver function tests, pre-eclampsia screening and 
prevention

• Don’t forget! Mental health, breast/chest/bodyfeeding



Support from Maine CDC



Don’t forget mental health!

Serum PFAS 
concentrations were 
elevated (e.g., PFOA 
4.3 times higher than 
general U.S. 
population)

Drinking water PFAS 
intake was a strong 
predictor of serum PFAS 

Other strong predictors:

►Working on a farm 
where biosolids were 
applied

►Eating local eggs

High water PFAS → 
greater psychosocial 
distress

•PFAS-related anxiety, 
health concerns, 
stigmatization

•State-dependent 
anxiety

Enrolled 147 adults; 58% with high well 

water PFAS

Criswell, et al. Environ Poll. 

2025

Rokoff, et al. In final 

preparation. 2025
Scharnetzki & Rokoff, et 

al. Under Review. 2025

Slide courtesy of Dr. Abby Fleisch



Slide courtesy of Dr. Abby Fleisch



PFAS and breast/chest/bodyfeeding

• PFAS is present in human milk, 
even among those with 
background exposure

• Potential latent effects on health 
from early life exposure

• Benefits of breastfeeding 
outweigh the risk of PFAS 
exposure

Criswell et al 2023 Environ Sci &Technol
LaKind 2022 Environ Health Persp
Blake and Fenton 2020 Toxicology

Muktar 2010 J Environ Health 
Van den Berg 2017 Arch Toxicol





Reducing PFAS body burden

• Exposure reduction
• NSF International has rankings of water filters

• Cholestyramine 

• Serial phlebotomy  

• Folate 

• High fiber diet 

• Unclear if removing PFAS decreases health risk

Buckley 2024
Deng 2022

Ducatman 2020
Dzierlenga 2021

Gasiorowski 2022
Moller 2024

Morgan 2023
Sultan 2023

Zhang 2023 Lancet Planet 
Health, Zhang 2023 JAMA 

Netw Open, Zhang 2023 
Environ Sci Technol





Thank you!
rcriswell@rfgh.net



Resources

• DACF’s Maine PFAS Fund: https://www.maine.gov/dacf/ag/pfas/pfas-
fund-health.shtml

• Maine CDC: https://www.maine.gov/dhhs/mecdc/healthy-
living/health-and-safety/pfas-in-maine

• National Academies of Science PFAS Guidance: 
https://www.nationalacademies.org/publications/26156

• ATSDR Guidance: https://www.atsdr.cdc.gov/pfas/hcp/clinical-
overview/index.html

• PFAS-REACH: https://pfas-exchange.org

https://www.maine.gov/dacf/ag/pfas/pfas-fund-health.shtml
https://www.maine.gov/dacf/ag/pfas/pfas-fund-health.shtml
https://www.maine.gov/dacf/ag/pfas/pfas-fund-health.shtml
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https://www.maine.gov/dhhs/mecdc/healthy-living/health-and-safety/pfas-in-maine
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