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1. Define the chemical family of perfluoroalkyl 
substances (PFAS) and where they can be found.

2. Identify the scope of potential exposure across the      
United States.

3. Describe potential health impacts in children.

4. Discuss implications for clinicians.

Objectives 



What are PFAS?



• PFOA - perfluorooctanoate

• PFOS – perfluorooctane sulfonate

• PFHx – perfluorohexanoate

• Stain-resistant

• POPs – long half-lives, lipophilic

• PFOS ceased production 2002

• PFOA out of production in 2015

Properties of PFAS



• The half-life, or the amount 
of time it takes for 50% of 
the chemical to leave the 
human body is measured in 
years. 

• This slow elimination time 
makes it difficult to 
determine how changes in 
lifestyle, diet, or other 
exposure-related factors 
influence blood levels      

(NIEHS, 
2012). 

Perfluoralkyl Substances(PFAS)

• PFAS are widely used to 
make everyday consumer 
products

• Resistant to stains, heat, 
oil, grease, and water, and 
also act as lubricants

• Extremely persistent in 
the environment and 
resistant to typical 
degradation processes



PFAS Basics



What other potential exposure points and 
pathways exist for PFAS? 



Wisconsin House Dust

Chemosphere, 2012



Other Potential Exposure Sources

 Cord Blood

 Breast Milk

 Occupational 
Settings





PFOA



PFOS



PFHxS



PFOS and PFOA primarily accumulate in:
-Serum
-Kidney
-Liver                                                   

(ATSDR, 2016).

 Animal research indicates that PFAS are absorbed in 
the GI tract with no quantitatively significant 
metabolism of PFOA and PFOS following oral 
exposure.

 Research suggests that PFAS are not metabolized or 
undergo chemical reactions in the body. 

(ATSDR, 2015).

Perfluoralkyl Substances (PFAS)



Potential Health Effects – Further 
Research Needed

Animals
• Increased liver weight (critical effect) 

• Spleen, thymus, and developmental

• Cancer – liver, testis, pancreas

Humans
• Possible changes in growth, learning and 

behavior

• Decreased fertility

• Increased cholesterol

• Immune effects

• Cancer – kidney, bladder, testicular, prostate



Possible PFAS Human Effects

(Thyroid?)

PFAS in Breast Milk

(Kidney Cancer?)

(Liver Enzymes?)

(Immunotoxic,
Ulcerative 
Colitis?)
Cholesterol, 
Lipids,
Uric Acid
(Obesity?)

Testosterone
(Prostate, Testicular Cancer?)



Possible PFAS Human Effects

Fecundity
Hypertension 
In Pregnancy Pre-eclampsia Birth Weight



C8 Study (PFOA,PFOS): 2004-6

“Probable Link” N=6 No “Probable Link” N=41

• HTN
• Coronary Heart Disease
• Stroke
• Chronic kidney disease
• Liver disease
• Osteoarthritis
• Parkinson’s disease
• Other autoimmune diseases (not UC)
• “Common infections” (i.e. influenza)
• Neurodevelopmental disorders, 

including ADHD and learning 
disabilities

• Asthma or COPD
• DM type 2
• Birth defects, miscarriage or stillbirths
• Preterm birth or low birth weight

• High cholesterol
• Thyroid disease
• Ulcerative colitis
• Testicular cancer
• Kidney cancer 
• Pregnancy-induced 

hypertension

Study of 69,030 
participants from West 
Virginia and Ohio (Ohio-
River Valley) exposed to 
PFOA from a Chemical 
Plant

http://www.c8sciencepanel.org/prob_link.html



For six disease categories, the Science Panel 
concluded that there was a Probable Link to C8 
exposure (although do not rise to a level of 
causation in a scientific study) 

• High cholesterol (Nelson et al., 2010) 

• Ulcerative colitis (Steenland, 2013), 

• Thyroid disease (Melzer et al., 2010), 

• Testicular cancer (Barry et al., 2013; Vieira et al., 2013), 

• Kidney cancer (Barry et al., 2013; Vieira et al., 2013), 

• Pregnancy induced hypertension (Stein et al.,2009; C8 
Science Panel 2011) 



No association – Prostate Cancer
• Eriksen, 2009
• Lundin, 2009
• Vieira, 2013
• Barry, 2013
• Raleigh, 2014
• Ducatman, 2015

No association – Testicular Cancer
• Gilliland, 1993
• Leonard, 2008
• Lundin, 2009
• Steenland, 2012
• Vieira, 2013
• Gilliland, 1993

No association – Kidney Cancer
• Leonard, 2008
• Lundin, 2009
• Raleigh, 2014

Cancer Studies



Emerging Concerns

• Poor response to childhood 
vaccine

(Grandjean, 2012)

(Only tetanus and diphtheria antibodies 
were studied in a single study 
confounded by presence of  PCBs and 
methyl mercury.)

• Low Birth Weight

(Fee et al., 2008)

[Estimated 15-19 gram (~0.03-0.04 lb.) 
reduction in birth weight for each 1 μg/L 
increase in maternal PFOA blood level, 
and even smaller reductions for PFOS 
(Johnson et al. 2014; Verner et al. 
2015).]



No association – ADHD, Autism, Milestones, IQ

• Fei, 2008

• Stein & Savitz - 2011

• Bellinger, 2013

• Liew, 2015

No LBW, Miscarriage or Birth Defects

• C8 Study - 2011

Pediatric Studies



Case Study



 4-year-old boy in good health

 Mother worked at Pease Tradeport in 
Portsmouth, New Hampshire for 10 years and 
through pregnancy

 The boy attends daycare at Tradeport

 The mother heard that the water at Pease was  
contaminated with PFOA + PFOS + PFHxS for 
more than a decade

 The mother wants her child’s blood tested for 
PFAS

 Should the health provider do it?

Case



 Uncertainty

 Toxicology is 
complicated

 Balancing accuracy v. 
simplicity

 Misunderstanding, 
confusion, distrust

 Identifying values, 
perceptions, information 
needs

 Competing viewpoints

Challenges



What does this mean for my child’s health?

• PFAS are toxic in experimental animals

• Further study required in humans

• Studies of potential health impacts on children have not yet shown 
definitive results

Message Mapping

What can I do to protect the health of my 
child?

• Since these chemicals are only measured 
experimentally, testing your child is not 
recommended 

• Since there is no treatment to 'remove’ PFAS from the 
body, efforts should focus on preventing further 
exposure

• Routine Well Child Care visits with your child’s MD 
are recommended



Case



 Should my children be revaccinated?

 Should we be taking iodine?

 Should I breast feed my child?

 Will magnetic clay baths/detox patches help?

 Young mother: Will my baby require a liver 
transplant?

 Female adult: Will blood donation lower my 
PFAS levels faster?

 Male adult: Can herbs or cholestyramine  
lower the PFAS?

 60 year old male: Did the water cause my 
erectile dysfunction?

Citizen Inquiries



 Mother provides child’s blood tests with positive 
results for 9 different PFAS.

 She wants the child’s blood tested for everything 
else that could be wrong with her.

 The mother is concerns about the child’s 
thyroid, kidney, liver damage and overall 
immune system.

 Should the doctor order blood tests for these?

Case



 Hgb  12.2 gm%
 Hct 33%
 MCV  74
 WBC  8600
 Diff: P18L76M4E1B1
 Retic   1.2%
 Na       134
 K         4.9
 Cl        110
 BUN     16
 Cr        0.6

Case

• Fe      86
• Ferr 20
• T4      8.6
• AST    56
• ALT     16
• ESR      4



Current Levels of Concern



Current Levels of Concern



National Scope



 Perform routine diagnostic/screening tests based 
on a thorough history, physical exam, and 
assessment

 No specific testing or screening is recommended 
based on PFAS levels

 Cannot connect specific health problems to PFAS 

 Repeat PFAS testing not medically indicated

 No specific therapies: not iodine, not vitamin C, not 
cholestyramine, not revaccination, not phlebotomy

 ATSDR recommends: reduce future PFAS exposure

Recommendations



Reducing Exposures



Advice for Patients: Exposure Reduction

Drinking water: 
filters

● Point of use, point of 
entry

https://www.pbs.org/newshour/science/
pfas-toxic-chemical-millions-peoples-drinking-water

https://www.pbs.org/newshour/science/


Fish Advisories

https://www.epa.gov/choose-fish-and-
shellfish-wisely/fish-and-shellfish-
advisories-and-safe-eating-guidelines



 Reduce use of consumer products containing 
PFAS

 Frequent dusting with damp mop, damp 
wipe  

Advice for Patients: Exposure Reduction



 Listen to patient’s concerns

 Perform thorough medical history and physical 
exam including history of exposure

 Routine cholesterol screening, including children

 Blood testing for PFAS: 

• “There is currently no established PFAS blood level at 
which a health effect is known to occur.”

• “PFAS blood levels can only show how you compare 
to the rest of the population.”

Responding to Patient Concerns

ATSDR 2017. Interim Guidance. 
https://www.atsdr.cdc.gov/pfc/docs/pfas_clinician_fact_sheet_508.pdf



 Reassure that any unusual symptoms will be 
addressed

 “The benefits of breastfeeding your baby 
outweigh those of not breastfeeding.” 

 “There are no recommendations for 
repeating vaccinations.”

Responding to Patient Concerns

ATSDR 2017. Interim Guidance. 
https://www.atsdr.cdc.gov/pfc/docs/pfas_clinician_fact_sheet_508.pdf



Visit the following websites: 
• » ATSDR website: 

http://www.atsdr.cdc.gov/pfc/index.html
• » ATSDR’s PFAS Factsheets: 

https://www.atsdr.cdc.gov/pfc/docs/pfas_clinician_fa
ct_sheet_508.pdf

• https://www.atsdr.cdc.gov/pfas/docs/pfas_fact_sheet
.pdf

• https://www.atsdr.cdc.gov/pfas/docs/PFAS_in_Peopl
e.pdf

• https://www.atsdr.cdc.gov/pfas/docs/Talking_to_Doc
tor.pdf

• » Environmental Protection Agency website: 
https://www.epa.gov/chemical-research/research-
and-polyfluoroalkyl-substances-pfas

Resources on PFAS chemicals

http://www.atsdr.cdc.gov/pfc/index.html
https://www.atsdr.cdc.gov/pfc/docs/pfas_clinician_fact_sheet_508.pdf
https://www.atsdr.cdc.gov/pfas/docs/pfas_fact_sheet.pdf
https://www.atsdr.cdc.gov/pfas/docs/PFAS_in_People.pdf
https://www.atsdr.cdc.gov/pfas/docs/Talking_to_Doctor.pdf
https://www.epa.gov/chemical-research/research-and-polyfluoroalkyl-substances-pfas
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