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The Health Department has identified three laboratories that will test an individual's blood for
PFOA. In these cases, the individual is responsible for paying the cost of analysis, or working
with their private insurance company to discuss the cost.

Vista Analytical Laboratory
TEL916-673-1520
http://www.vista-analvtical.com/

AXYS
TEL 885-373-0881
www.axysanalytical.com/services/

NMS Laboratory

TEL 866-522-2206

www.nmslabs.com

Note: NMS minimum detection level is higher than 50 percentile for men (around 4 ug/L).

For more information — {f you would like more information or specific technical assistance
regarding PFOA exposures, contact the Health Department to be connected to additional
resources,

The Vermont Department of Health has a website where you can find additional information and
status updates:
http://www.healthvermont.gov/response/environmental/pfoa-drinking-water-2016

HAN Message Type Definitions

Health Alert: Conveya the higheat [evel of impartance; warrants immediate action or attention.

Health Advisory: Prevides impartant information for a specific incident or situation; may not require immediate action,

Health Update: Provides updated information regarding an incident or sitbation; vnlikely to require immediate action.

Infa Service Message: Provides general cerrespendence from VEH, which is not necessarily considered to be of an emergent natura,

You have received this message based upen the information contained within our emergency notification daia base.
if you have a different or additlonaf s-mall address or fax number that you would like us 1o use please contact your

Health Alart Network (HAN) Coordinator at: vthan@vermom.gov or Laa.Don‘f@vermont.qov.
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interim Guidance
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The purpose of this fact sheet is to provide interim guidance to aid physicians and other clinicians with patient
consultations on perfluoroalkyl and polyfluoroalkyl substances (PFAS). 1T highlights what PFAS are, which chemicals
fall into this category of substances, identifies health effects associated with exposure to various PFAS, and suggests
answers to specific patient questions about potential PFAS exposure,

Background
What are PFAS?

PFAS, sometimes known as PFCs, are synthetic chemicals that do not occur naturally in the environment. There
are many different types of PFAS such as perfluorocarboxylic acids {e.g., PFOA, sometimes cailed C8, and
PFNA) and perfluorosulfonates (e.g.,, PFOS and PFHxS). PFAS may be used to keep food from sticking to
cookware, to make sofas and carpets resistant to stains, to make clothes and mattresses more waterproof, and
to make some food packaging resistant to grease absorption, as well as use in some firefighting materials.
Because PFAS helpreduce friction, they are also used in a variety of other industries, including aerospace,
automotive, building and construction, and electronics.

Why are PFAS a possible health concern?

According to the U5, Environmental Protection Agency (EPA), PFAS are consideraed emerging contaminants.
An ternerging contaminant” is a chemical or material that is characterized by a perceived, potential, or real
threat to human health or the environment or by a lack of published health standards.

PFAS are axtremaely persistent in the envirenment and resistant to typical environmental degradation
processes, The pathway for dispersion of these chemicals appears to be long-range atmospheric and oceanic
currents transport. Several PFAS and their potential precursars are ubiquitous in a variety of environments,
Some long-chain PFAS bioaccumulate in animals and can enter the human food chain.

PFOS and PFOA are two of the most studied PFAS Exposure to PFOA and PFOS is widespread and global.
FFOS and PFOA aiso persist in the human bedy and are eliminated slowly. Both PFOS and PFOA can be found
in blood, and at much lower fevels in urine, breast milk and in umbilicaf cord blood.

PFOS and PFOA may pose potential adverse effects for human health given their potential toxicity, mobility,
and bioaccumuiation potential. The likelihood of adverse effects depends on several factors such as amount
and concentration of PFAS ingested as well as the time span of exposure.

Routes of Exposure and Mealth Effects

What are the main sources of exposure to PFAS?

For the general population, ingestion of PFAS is considered the major human exposure pathway. The major
types of human exposure sources for PFAS include:

Drinking contaminated water.
ingesting food contaminated with PFAS, such as certain types of fish and shelifish.

Untif recently, eating food packaged in materials containing PFAS (e.g., popcorn bags, fast food
containers, and pizza boxes). Using PFAS compounds has been largely phased aut of food packaging
materials.

Hand-to-maouth transfer from surfeces treated with PFAS-containing stai
which is thought to be most significant for infants and toddlers.
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Workers in industries or activities that manufacture, manipulate or use products containing PFAS may
be exposed to higher levels than the general population.

What are other low level exposure sources?

tndividuals can also be exposed by breathing air that contains dust contaminated with PFAS (from soil, carpets,
upholctery, clothing, efc.), or from certain fabric sprays containing this substance.

Dermal exposure is a minor exposure pathway. Dermal absotption is slow and does not result in significant
absorption.

What are the potential PFAS exposure risks to fetuses and children?

Recent research evaluating possible health effects to fetuses from PIAS exposures have shown that developing
fetuses can be expeosed to PFAS when umbilical cord blood from their mothers crosses the placenta during
pregnancy. it is important to note that different PFAS have varying levels of permeability to the placental
barrier.

Newbarns can be expaesed to PFAS through breast milk. The level of neonatal exposure depends on the
duration of breastfeeding. Older children may be exposed to PFAS through food and water, similar to aduits. In
addition, young children have a higher risk of exposure to PIAS from carpet cleaners and similar products,
largedy due to time spent lying and crawling on floors in their early years.

How long do PFAS remain in the body?
Different PFAS have different half-lives but all of them persist in the blood for long perieds;
+  PFOA3.8years
+  PFOS 5.4 years
+  PFHx5 8.5 years

What are exposure limits for PFAS in drinking water?

The Environmental Protection Agency (EPA) has published a Lifetime Health Advisory (LTHA) recommending
that the concentration of PFOA and PFOS in drinidng water, either individually or combined, shouid not be
greater than 7o parts per trillion (0.07 parts per billion). The LTHA concentrations do not represent definitive
cut-offs between safe or unsafe conditions, but rather provide a margin of protection for individuals throughout
their fife from possible adverse health effects. EPA health advisories are non-regulatory recommendations and
are not enforceable.

What are PFAS levels in the U.S. population?

Most people in the United States and in other industrialized countries have measurable amounts of PFAS in

their blood.

The National Health and Nutrition Fxamination Survey (NHANES) is a2 program conducted by the Centers for
Disease Control and Prevention (CDC) to assess the health and nutritional status of adults and children in the
United States. NHANES {2011-2012) measured the concentration of PFAS in the blood of a representative
sample of the U.5. population (12 years of age and older). The average blood levels found were as follows:

PFOA: 2.1 parts per billion, with g5% of the general population at or below 5.7 parts per billion
PFOS: 6.3 parts per billion, with gg% of the general papulation at or below 21.7 parts per billion
PFHx5: 1.3 parts per billion, with 95% of the general population at or below §.4 parts per billion

tn the last decade, major manufacturers of PFOA and PFOS related products jeined EPA in 2 global stewardship
program to phase out production of these agents by 2015. Based on data collected from previous NHANES
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cycle years, levels of PFOA and PFOS are generally decreasing in the blood of the general population as a result
of this important initiative.

Health Studies
How can PFAS potentially affect human health?

Studies in humans and animals are inconsistent and inconclusive but suggest that certain PFAS may affect a
variety of possible endpoints. Confirmatory research is needed.

Below are summaries of studies in animals and humans.
Animal Studies:

Adverse health effects have been demonstrated in animal studies, but these occurred at exposure levels higher
than those found in most people. The main health effects observed were: enlargement and changes in the
function of the liver, changes in hormone levels (e.g., reduced testosterone synthesis, potential to affect T4 and
TSH levels) and adverse developmental outcomes. Developmental and reproductive effects, including reduced
birth weight, decreased gestational length, structural defects, delays in postnatal growth and development,
increased neonatal mortality, and pregnancy loss have all been associated with prenatal rodent exposure to
PFOS and PFOA.

Human Studies:
C8 Health Project

The C8 Health Project was a large epidemiolegical study conducted because drinking water in six water districts
across two states near Parkershurg, West Virginia were contaminated by release of PFOA (also called C8) from
the 19505 until 2002 {when the contamination was discovered). These releases migrated and contaminated the
air, parts of the Ohio River, and ground water. The study included 69,030 persens =18 years of age, The C8
Science Panel analyzed study data and found probabile links (as defined by litigation) between elevated PFOA
blood levels and high cholesteral (hypercholesteremia), ulcerative colitis, thyroid function, testicular cancer,
kidney cancer, preeclampsia, as well as elevated blood pressure during pregnancy. Residents in the area of
these releases showed oo percent higher PFQA-concentrations in blood compared to a representative U5,
population (i.e., NHANES).

Table 1: Overview of C8 and Other Human Studies

Cholesterol Some epidemiological studies demonstrated statistically significant
asseciations between serum PFOA and PFOS levels and total cholesterel in:

waorkers exposed to PFAS, and

residents of communities with high levels of PFOA in the drinking water
compared to NHANES data that is representative of the U.S.
population.

Other studies have found no association between PRAS exposures and the total
cholesterol levels.

Uric acid Several studies have evaluated the possible association between serum PFOA
and serum PFOS levels and uric acid. Significant associations were found
between serum PFOA and uric acid levels at all evaluated expasure levels,

Liver effects A number of human studies have used liver enzymes as biomarkers of possible
liver effects. In occupational studies, no associations between liver enzymes
and serum PFOA or PFOS fevels were consistently found. A study of highly
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exposed residents demonstrated significant associations but the increase in
fiver enzymes was small and not considered to be biologically significant,

Cancer The International Agency for Research on Cancer (IARC) has classified PFOA as

possibly carcinogenic and EPA has conciuded that both PFOA and PFOS are
possibly carcinogenic to humans,

Some studies have found increases in prostate, kidney, and testicular cancers in
workers exposed to PFAS and people living near a PFOA facility. Findings from
other studies report otherwise and most did not control for other potential

factors including heavy smoking. Additional research is needed to clarify if
there is an association.

Mote: Additional studies have identified possible associations between ulcerative colitis, thyroid disease and
pregnancy induced hypertension and higher exposure to PFAS.

What health screenings were used in the C8 study?

The C8 Medical Panel suggested health screening to evaluate the C8 study population that included blood
tests for cholesterol, uric acid, thyroid hormones and liver function as well as other age or situationally
appropriate screenings like biood pressure and urine protein measures, Forindividual patients exposed to
PFAS who are not among the C8 study screening population, there are no official guidelines supporting
health screening. However the tests listed above are well established in clinical medicine and may be a
consideration to discuss with your patient based on the patient history, concerns and symptoms.

What are potential health effects from prenatal PFAS exposure to fetuses?

Muitiple studies have reported an asseciation between elevated maternal blood and cord bioad
concentrations of PFAS (primarily PFOS and PFOA) and decreased birth weight. Specifically, one meta-
analysis suggests that each 1 ng/ml increase in prenatal PRFOA levels is assoclated with up fo18.9 9
reductions in birth weight (Johnson, 2014). Studies have also observed decreased birth weight with prenatal
exposures Lo PFOS. The association betweern matermal PFAS level and decreased birlth weighl is nol
statistically significant across all studies, Further, the observed reduction in birth weight does not
consistently equate with increased risk of a low birth weight (LBW) infant. Only one study revealed a
statistically significant association between LBW risk and PFOS5 (5tein 200g); no studies have found a
statistically significant association between LBW risk and PFOA.

Additional studies are needed to conclusively link the relationships between fetal PFAS exposure and health
effects.

Patient Guestions and Key Message Answers

As a clinician, you know careful listening and patient engagement is critical for ensuring quality patient care,
especially when health concerns are raised. Perhaps the most difficult challenge in speaking with patients about
their health concerns is addressing uncertainty. If your patient has concerns about an exposure to PFAS, you may
face the challenge of helping your patient cope with the uncertainty of potential health effects from a PFAS
exposure.

Based on feedback from dinicians and from individuals who have spoken to their health care provider about their
PFAS exposure concerns, a set of patient questions have been identified. To assist you in speaking with your
patients about their concerns, key messages and supporting facts needed to answer the anticipated patient
questions are provided in the table below for your information and potential use.
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Table 2: Patient Questions and Key Message
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Hi @ié
There are high levels of PFAS in h‘the water you use is above the Potential health effects are
my water. What should | da? EPA health advisory level for PFOA | associated with exposure to PFAS.
and PFOS, you can reduce
exposure by using an alternative
water source for drinking, food
preparation, coeking, brushing
teeth or any activity that might
result in ingestion of water.

==
\m

EPA has established a lifetime
health advisory for PFOA and PFOS
in drinking water. This advisory
states that the concentration of
PFOA and PFOS in drinking water,
either individually or combined,
should not be greater than 7o parts
per tritlion.

There needs to be additional
research to establish lavels of
health risk, but patients may want
to reduce exposutes below the EPA
health advisory level to be onthe
safe side.

A home water filtration system can
reduce the contaminant levels in
drinking water. Researchers are still
clarifying how ta best use home
filtration for PFAS contamination.
Instalting a home filtration system
ot using a pitcher-type filter may
reduce PFAS levels. However,
these filters may not reduce PFAS
enough to meet the EPA Lifetime
Health Advisory (LTHA) fevel.
Three factors determine how much
PFAS are removed by filtration.
These factors are the PFAS
contaminant levels, the type of
filter, and how weli the filter is
maintained. Manufacturers of the
filtration system may be able to
make recommendations to
optimize removal of PFAS. This
may include more sophisticated
media cartridges or increasing the
frequency of exchanging filter
media.

For botlled water queslions (how it
is treated and if it is safe) contact
the CFSAN Information Center at
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Could my health problems be
caused by PFAS expaosure?

(Based on the health proklems
the patient has, there are two
possible responses to this
question.)

(a) If the patient's health problem is
in the fist below, it may potentially
be associated with PFAS exposure,
based on limited evidence from
human studies. The potential
health effects include:

- Thyroid function (potential
to affect T4 and TSH levels)

- High chalesterol

- Ulcerative colitis

- Testicular cancer

- Kidney cancer

- Pregnancy-induced
hypertension

- Elevated liver enzymes

- High vric acid

(b) If the patient's health problem
is not in the bulleted list above,
then there is no current evidence
that it is related to PFAS exposure,
(However, research is ongoing and
not all health outcomes have been
adequately studied.)

(a) Although the evidence is not
conclusive, your health problem
could potentiaily be associated
with exposura to PFAS, However,
health offects can be caused by
many different factors, and there is
no way to know if PFAS exposure
has caused your health problem or
made it worse.

(b) Based on what we know at this
time, there is no reason to think
your health preblem is associated
with exposure to PFAS,

For supporting facts on the listed
health effects in this question (a),
see "How can PFAS potentially
affect human health.” The
information on potential illhesses
and health effects will be briefly
reviewed for each of these ifinesses
or health effects. This information
can be found in this fact sheet on
page3and 4.

if your patient presents with health
concerns that might be associated
with PFAS exposure, it is
appropriate to discuss the patient’s
concerns and perform a thorough
health and exposure history and
also a physical exam relative to any
symptoms reported.

Are there future health problems
that might occur because of PFAS
exposure?

We know PFAS can cause health
issues but thera is no conclusive
evidence that predicts PFAS
exposure will result in future health
problems. We can watch for
symptoms related to PFAS
associated heaith problems and
investigate any that you notice,
cspecially those that reoceur.

Studies in humans and animals are
inconsistent and incenclusive but
suggest that certain PFAS can
cause possible health effects.

Additional research is needed to
better understand health risks
associated with PFAS exposure.
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Shuuld | get a b|oud test fur
PFAS?
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i you are concerned and choose to
have your blood tested, test results
will tefl you how much of each
PFAS is in yvour blood butitis
unclear what the results mean in
terms of possible health effects.
The blood test will not provide
information to pinpaint a health
problem nor will it provide
information for treatment. The
blood test results will not predict or
rule-out the development of future
health problems related to a PFAS
exposure,
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There currently is no Established
PFAS blood level at which a health
effect is known noris there a level
that predicts health problems.
Most peaple in the US will have
measureable amounts of PFAS in
their biood. There are no health-
based screening levels for specific
PFAS that clinicians can compare
to concentrations measured in
blood samples. As a result,
interpretation of measured PFAS
concentrations in individuals is
limited in its use, The patient may
be aware of blood and urine test for
PFAS being taken at other
locations. These tests are used by
public health officials to investigate
community-wide exposura in ordar
to understand the kinds and
amounts of FFAS exposures ina
community and how those
exposures compare to those in
other populations. Serum PFAS
measurements are most helpful
when they are part of a carefully
designed research study.

/‘

i

What do my PFAS blood tests
results mean?

The blood test for PFAS can only
teli us the lavels of specific PFAS in
your body at the time you were
tested.

The blood tests results cannot be
interpreted and used in patient
care.

The blood tast results cannot
predict of rule-out the
development of future problems
related to a suspected exposure.

There is currently no established
PFAS blood level at which a health
effect is known nor is there a level
that is dlearly associated with past
or future health problems.

The individual patient's blood
concentration of PFAS can only be
compared to the average
background blood concentration
levels for different PFAS that are
natianally identified through the
representative sampling of the
NHANES studies conducted by
CDC

A patient’s PFAS concentrations
can only show the patient if his or
her blood levels are within range of
the national norms or if the
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An adult patient asks:

“Showd | be tested for any of the
potential health effects
associated with PFAS exposure
(like cholesterol and uric acid
levels, ar liver and thyroid
function, etc.)?”

Let's look at your health histary
and past fab results and discuss
what steps we may want to
cohsider moving forward.

One way we can address
chelesterol is through your annual
physical.

For others PFAS associated
conditions, we nead to watch for
symptoms and investigata any that
you notice, especiaily those that
regccur,

if any unusual symptoms occur, we

will investigate those and treat as
needed,

Laboratory tests will not fell us if
PFAS are the cause of any of your
heaith symptoms or abnormal lab
results, but conducting these
routine health screenings and
watching for any related symptoms
do offer us a way to better
understand your current health
status.

Health effects associated with
PFAS are not specific and can be
caused by many other factors.

There are no guidelines to support
laboratory testing to monitor PFAS
health concerns.

However, if your patient is
concerned about PFAS exposure,
discussing routine cholesterod
screening can reassure the patient
that his or her PFAS exposure
concerns are being addressed.
Some of the other possible health
effects can be screened for based
on symptoms.

A parent asks:

“Should | have my child tested for
any of the potential health effects
associated with PFAS exposure
(like cholesteral and vric acid
levals, or liver, thyroid function,
etc.)?”

The American Academy of
Pediatrics has endorsed cholesteral
testing for children starting at g
years of age.

Following thiz guidance cholesterol
level testing can be done for older
children.

if cholesterol level measures are
putside the normal range, we can
discuss options for bringing
cholesterni levels within the normal
range for your child,

For very young children, keeping
wetl child visits is the best plan of
action to monitor your child’s

According to NHLBI quidelines
endorsed by the American
Academy of Pediatrics, all children
should be screened for cholestero!
levels between ages g and 11 years,
and again between ages 17 and 21
years, even those who are not at an
increased risk of high cholesterol
and heart disease.

Health effects associated with
PFAS are not specific and can be
caused by many other factors.

There are no guidelines to support
use aof laboratory testing to
maonitor PFAS health concerns.
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health and watch for symptoms of
iliness.

We can discuss any symptoms you
notice, especially those that
reoccur.

if any unusual symptoms occur, we
will investigate those and treat as
neaded.

Laboratory tests will not tell us if
PFAS are the cause of any of your
child's health symptoms and are
not recommended, Cenducting
routine well child visits and
watching for any related symptems
do offer us a way to better
understand your child’s current
health status.
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However if your patsent presents
with health concerns that have
been associated with PFAS
exposures, discussing
recommended cholesterol
screening, can reassdre the
patient's parents that their
concerns are being addressed.
Some of the other possible health
effects can be screened for based
on symptoms.

How will expasure to PFAS affect
my pregnancy?

Exposure to PFAS before
pregnancy has been associated
with pregnancy-induced
hypertension and pre-eclampsia.

We will monitor your blood
pressure closely, as we do for all
pregnant women; however, there is
no need for additional blood
pressure measurements as a result
of your exposure.

Health effects associated with
PFAS are not specific and can be
caused by many other factors.

Pregnancy induced hypertension
DCcurs in many pregnancies and
the specific etiology is often
unknown.

Is it safe for me to breasifeed my
baby?

Breastfeeding is associated with
numerous heaith benefits for
infants and mothers.

At this time, it is recoammended
that you as a nursing meother
continue to breastfeed your baby.

The science on the health effects of
PFAS for mothers and babies is
avolving,

However, given the scientific
understanding at this time, the
benafits of breastfeeding vour
baby cutweighs those of not
breastfeading.

Extensive research has
documented the broad and
compelling advantages of
breastfeeding for infants, mothers,
families, and saciety.

Some of the many benefits include
immunologic advantages, lower
obesity rates, and greater cognitive
development for the infant as well
as a variety of health advantages
for the lactating mother.

Eventhough a number of
environmental pollutants readily
pass to the infant through human
mill,, the advantages of
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breastfeedmg continue to greatly
putweigh the potential risks in
nearly every circumstance.
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How will exposure to PFAS affect
my child’s immunizations?

Will | need to get my child

vaccinated again?

Although few studies have
reported that PFOS and PFOA
might slightly lower the immune
response to some immunizations,
these studies have not suggested a
need {o re-evaiuate the normal
immunization schedule,

There is no recommendation for
repeating any vaccinations.

A study with 656 children has
reported that elevated levels of
PFOA and PFOS in serum are
associated with reduced humoral
immune response to some routine
childnood immunizations (rubelia,
tetanus and diphtheria) among
children aged five to seven years.

Studies have not suggested a nead
to re-evaluate the normal
immunization schedule nor the vse
of an immunize booster for
impacted chifdren.

| have been very anxious about
health risks from PFAS exposure.
How can | deal with this
uncertainty?

ft is normat to be anxious about
upcertain risks.

Fam here o listen to your
questions and will do my best to
pravide honest answers,

First let's identify ways to reduce
ongoing exposures to PFAS so that
overtime we can lower your health
risks.

Let's set up appointment for (X
date) and we can discuss any new
questions you have and check to
see if there are any changes in how
vou feel.

tn the meantime, | have more
information that may answer
questions that you may have |ater
about PFAS.

Listen sympatheticaily and
explore the concerns of the
patiert

Check for serious stress issues such
as ongoing depression and treat
accordingly.

Review resaurces/references at the
end of this fact sheet,

10
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Below is a list of resources that can be helpful to clinicians. These include the Pediatric Environmental Health
Specialty Units (PEHSU). The PEHSU are a national network of experts available to provide consultation and
education to clinicians and communities wishing to learn more abeut PFAS and other hazardous substances. These
units are staffed by cliniciaps with environmental health expertise in pediatrics, reproductive health, occupational
and environmental medicine, medical toxicology, and other related areas of medicine.

Resource

Link

ATSDR:
PFAS Overview
Toxic Substance Portal

ToxFAQs

http:/fwww atsdr.cde.gov/pfe/index. hitml

http:/fwww.atsdr.cdc.gov/substances/index.asp

hitp:[fwww_atsdr.cdc govitoxfagsftf.asp?id=1116&tid=237

CDCPRCs

http:/fwww. cde.gov/biemenitering/PFCs FactSheet.htmi

C8 Science Panel

C8 Medical Pane!

hetp:fiwww.clsciencepanel.ora/prob link html

http://www.cBsciencepanel.org/publications.htmi

hitp:fwww c-B8medicalmonitoringprogram.com/

http:{fwwww.c-

Smedicalmonitoringprogram.comfdocsmed panel education_doc.pdf

EPA: PFAS https:/{www.epa.gev/chemical-researchiresearch-perflucrooctanoic-acid-pfoa-
and-other-perfluorinated-chemicals-pfes

|ARC http:/fwww.iarc.fr/

MNIEHS: PFAS https:/fwww.niehs nih.govlhealth/materials/perflourinated chemicals 508 pdf

NHLEI Lipid Screening in
Children & Adolescents

https://www.nhibi.nih.gov/health-pro/guidelines/current/cardiovascular-health-

pediatric-quidelinesffull-report-chapter-q

PEH5U

hitp://www.pehsu.net/

Uncertainty and 5tress in
the Clinical Setting

Helping Patients and Clinicians Manage Uncartainty During Clinical Care -
https:{/publicheatth wustl.edu/heiping-patients-and-clinicians-manage-
uncertainty-during-clinical-care/

Navigating the Unknown: Shared Decision-Making in the Face of Uncertainty J
Gen Intern Med. 2015 May; 20(5); 675-678. http://tinyuri. comfzrds87f

Patient Health Questionnaire to determine if patient is suffering from
depression. http:fftinyurl. com/qvéhiwk

Uncertainty Toolbox: Principles in the Approach to Uncertainty in the Clinical
Encounter-i Gen Intern Med. 2015 May; 30(g): 675-678.
http:/ftinvurl.com/gtifamk
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