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Blood testing paper — Considerations

There have been calls from community members for blood testing to be made available for members of
communities that have been exposed to PFAS, including in the Blue Mountains.

This paper outlines the role of blood testing for PFAS utilising considerations from the Australian
Population-based Screening Framework. The Framework provides a set of criteria that may be useful in
assessing the value of PFAS testing in concerned communities as outlined in Section 1 to 5 below.

According to the framework screening must consider the benefits, costs and harms of screening. The
aim of screening for a disease or a risk marker for disease is to reduce the burden of disease through
early diagnosis and intervention.

Acknowledging that this framework addresses screening at a population level, the overarching principles
may be applicable to the merits of individual clinical investigations or specific circumstances regarding
PFAS. Additionally, the decision to order a clinical investigation needs to consider whether the outcome
will alter clinical management or not (Gilbert et al., 2001).

This paper should be read in conjunction with the enRiskS agenda papers from Meeting 1 for further
detailed information about mechanism of action, health effects and blood testing related to PFAS.

Australian Population-based Screening Framework Criteria

The Australian Government Department of Health and Aged Care (2018) has published an Population-
based screening framework. This framework sets out the principles of screening programs for cancer
and chronic diseases. It informs decision makers about the key issues to consider when deciding
whether to introduce a screening program. The relevant criteria been directly outlined below.

“The World Health Organization (WHO) defines screening as the presumptive identification of
unrecognised disease or defects by means of tests, examinations or other procedures that can be
applied rapidly. Screening is intended for all people, in an identified target population, who do not have
symptoms of the disease or condition being screened for.

The aim of screening for a disease or a risk marker for a disease is to reduce the burden of the
disease in the community, including incidence of the disease, morbidity from the disease, or mortality
from the disease. This is achieved by intervening to reduce individual risk of the disease or detecting the
disease earlier, on average, than is usually the case in the absence of screening, and thereby improving
disease outcome.

Benefits include:
e Reducing the burden of disease on the community and individuals.
e Reducing mortality from the disease.
e Reducing morbidity from the disease.

e Improving disease outcomes.
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Harms associated with screening may include:

e False positives: when a screening test and assessment delivers a positive result but the
individual does not have the disease.

e False negatives: when a screening test and assessment delivers a negative result but the
individual does have the disease.

e Over-diagnosis: is terminology used to explain that some cancers and conditions that are found
and treated may not have become life-threatening in an individual’s lifetime. It does not refer to
error or misdiagnosis.

e Other physical and psychological harms that might be experienced as a result of screening or
treatment

The Australian Population Screening Framework takes into account:

e the need for a strong evidence base in making a decision about the introduction of a screening
program, including evidence of the safety, reproducibility and accuracy of the screening test and
the efficacy of treatment; and

e the requirement that a screening program offer more benefit than harm to the target population.

The decision to introduce a screening program needs to also consider whether the outcomes in the
research setting can be reproduced in population screening settings.”

When deciding whether a new organised screening program should be introduced in Australia,
the following criteria should ideally be met:

1. The condition:
e ‘is an important health problem
e has a recognisable latent or early symptomatic stage.

The natural history of the disease or condition is adequately understood. This includes, where relevant,
the relationship between the risk marker and the disease and the development from latent to declared
disease.”

2. The test:

s highly sensitive

e is highly specific

e is validated

e s safe

e has a relatively high positive predictive value
e has a relatively high negative predictive value
e s acceptable to the target population.

There are established criteria for what constitute positive and negative test results. A positive test result
means that the person needs further investigations. A negative test result means that the person is
rescreened at the usual interval, where applicable.”

3. Assessment

“Systems should be in place for evidence-based follow-up assessment of all people with a positive
screening test regardless of rurality, ethnicity, socio-economic status or disadvantage status.”
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4. The treatment and ongoing management?!
The treatment and ongoing management must

e ‘Be effective, available, easily accessible and acceptable to all patients with the recognised
disease or condition.

e Ongoing management referral protocols must be established for individuals who have the
disease or condition detected through the screening program.

e There needs to be an established policy for the management of individuals who are identified at
high risk of developing the disease or condition.”

5. The screening program must?:

e Be clinically, socially, legally and ethically acceptable to health professionals, consumers and the
Australian public.

e Have scientific evidence of effectiveness.
¢ Identify the target population who stand to benefit from screening.

e Ensure availability to deliver the program, conduct and interpret tests, follow-up, refer and provide
treatment.

e Be cost-effective.
e Have a monitoring and quality control program.

e Promote equity of and access to screening for the entire target population, including important
subgroups such as participants who are from culturally and linguistically diverse backgrounds,
Aboriginal and Torres Strait Islander people, people from disadvantaged groups, and people with
a disability.

e Ensure that the overall benefits of screening outweigh the potential harms, including
psychological, physical, social, cultural, ethical and legal harms.

1. The condition: Health outcomes of PFAS exposure

The health condition being tested for should be an important health problem and have a
recognisable latent or early symptomatic stage. The natural history of the condition should be
adequately understood, and this includes the relationship between the risk marker and the
condition.

Health outcomes are associated with PFAS exposure

While PFAS exposure has been associated with various health effects, Environmental Health Standing
Committee (enHealth) of the Australian Health Protection Principal Committee (2024) states that these
differences are generally small and are unlikely to be important to health outcomes, and that a causative
relationship between the health effects and PFAS exposure has not been established to date.

The International Agency for Research on Cancer (IARC) (2023) evaluated PFOA as carcinogenic to
humans (Group 1) and PFOS was evaluated as possibly carcinogenic to humans (Group 2B). IARC
(2023) acknowledges that the classification indicates the strength of the evidence that a substance or
agent can cause cancer. The classification does not indicate the level of cancer risk associated with

1 The criteria in Section 4: Treatment and Section 6: Treatment and Ongoing Management of the Australian Population-based Screening Framework has been
combined here for purposes of this paper.

2 The criteria in Section 5: Screening Program of the Australian Population-based Screening Framework is not verbatim and has been abridged for the purposes of
this paper. Refer to the Australian Population-based Screening Framework website for the detailed criteria.
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exposure at different levels or in different scenarios. The cancer risk associated with substances or
agents that are assigned the same classification may be very different, depending on factors such as the
type and extent of exposure and the size of the effect of the agent at a given exposure level.

Strength of effect or association

For further details on the summary of the available information regarding the role of epidemiological
studies for health outcomes, refer to enRiskS paper: Appendix 2 NSW Health PFAS agenda papers —
epidemiological studies and Appendix 3 NSW Health PFAS agenda papers carcinogenicity.

Natural history of the potential health effects

There is a clear relationship between PFAS exposure and elevated blood PFAS concentrations in
humans. However, the natural history of the health effects of PFAS is not well understood.

Additionally, the National Academies of Science Engineering and Medicine (NASEM) (2022) reports that
the “risk of developing health outcomes from PFAS exposure may vary by exposure level, life stage, and
whether patients have other risk factors for developing the health effect”.

Many of the conditions associated with PFAS such as high cholesterol and cancer are common in
Australia and may have multiple causes. These examples are further elaborated below.

High cholesterol

Several studies have found sufficient evidence of associations with high cholesterol (NASEM, 2022; Kirk
et al., 2018).0ther risk factors for high cholesterol include diet, physical inactivity, family history, some
medical conditions or medications.

Current screening recommendations for cholesterol: Routine measuring of cholesterol before age 45
years is generally not recommended, unless familial hypercholesterolaemia is suspected (Royal
Australian College of General Practitioners, 2024).

Carcinogenicity

Cancer is also multifactorial. Many cancers are more common in older people and people who are
immunosuppressed (Cancer Institute NSW).

Risk factors for cancer are often specific to the type of cancer. For example, of the two cancers
referenced by enHealth (2024):

e Kidney cancer risk factors include smoking, obesity, family history, genetic conditions, high
blood pressure, exposure to certain chemicals e.g. cadmium, misuse of certain pain medications
and advanced kidney disease” (Cancer Australia, 2024b). There are currently no recommended
screening tests for kidney cancer in people who are at average risk. Current screening advice
from Cancer Australia (2024a) advises that “people who are at increased risk of kidney cancer
because of inherited conditions or because they are on long-term dialysis for kidney disease can
be regularly screened for kidney tumours using imaging tests such as computed tomography
(CT), magnetic resonance imaging (MRI) or ultrasound scans.”

e Testicular cancer risk factors include undescended testes as an infant, family history, abnormal
testes development, hypospadia, previous diagnosis of testicular cancer, HIV and infertility
(Cancer Australia, 2024c). There is no routine screening recommendations for testicular cancer
and the Royal Australian College of General Practitioners (2024) strongly recommend against
screening.
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2. The test: Testing for PFAS exposure

The test should be highly sensitive, highly specific, validated, safe and acceptable, and have a
high positive and negative predictive value. There should also be an established criteria for what
constitutes a positive and negative results.

Blood threshold levels:

Australia does not currently have a reference threshold for PFAS in blood and all Australians have PFAS
exposure to some degree, and concentrations obtained from serum PFAS testing cannot always be
attributed to specific source.

Internationally, there is no current standard method for PFAS exposure testing (NASEM, 2022).

Refer to Agenda Paper 2. NSW Health PFAS agenda papers - blood thresholds for further information
on how serum PFAS levels are derived.

Blood test availability and accessibility:

NASEM (2022) reports that “most studies measure PFAS in serum, which is likely the best matrix for
measuring PFAS with long biological half-lives”.

In Australia, two known private laboratories (Envirolab and Sonic Healthcare/Sullivan Nicolaides) are
NATA accredited for blood and serum samples using a combination of liquid chromatography with mass
spectrometry (LC-MS/MS) technique.

As a testing modality, venous blood tests would be considered generally safe and acceptable to the
general population. It is the most common invasive procedure in health care (World Health Organization,
2010). Potential side effects include discomfort, bleeding, bruising and less likely risk of infection,
hematoma or nerve damage (World Health Organization, 2010).

Other testing considerations include:

e ‘False positives can occur from sample contamination. PFAS chemicals are commonly used in
medical collection equipment” (NASEM, 2022).

e Belay et al. (2025) have advised that the risk of false negatives would depend on the testing
modality and the lowest limit of detection.

3. The systems: Assessment of PFAS exposure

Systems should be in place for evidence-based follow-up assessment of all people with positive
screening test results regardless of rurality, ethnicity, socio-economic status or disadvantage.

Australia does not currently have guidance for health-based screening for people with elevated PFAS.

In the United States, the Agency Toxicological Substances and Disease Registry (ATSDR) (2024)
provides guidance on evaluating and managing PFAS exposure, however they have “not developed
health-based screening based on PFAS blood levels and encourages clinicians to follow usual standards
of care for health concerns.”

In the absence of approved medical treatments for PFAS, ATSDR (2024) recommends clinicians:

e Help address patient with concerns about PFAS by actively listening and providing practical
advice.

e Help patients identify and reduce exposure and promote “standard age-appropriate preventative
care measures for physical health, mental health, and wellness.”
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e Collaborate with patients to develop individualised care plans based on information from
exposure and health history.

NASEM (2022) has follow-up recommendations for PFAS-associated health outcomes based on serum
PFAS levels where:

e People with PFAS levels below 2 ng/mL should receive standard care.

e Those with 2 ng/mL to less than 20 ng/mL should be encouraged to reduce exposure if possible
and screened for conditions like high cholesterol, pregnancy-related blood pressure issues, and
breast cancer following regular health guidelines.

e People with 20 ng/mL or higher should also reduce exposure and may need additional
screenings for thyroid issues, kidney and testicular cancer, and ulcerative colitis.

Downs et al. (2024) argues that “the clinical guidance outlined by NASEM, is generally in line with
standard clinical practices regardless of serum PFAS concentrations.” They further argue “that there is
insufficient evidence for or against screening for dyslipidaemia in children and adolescents, and
screening for thyroid disorder in nonpregnant asymptomatic adults. In absence of a dedicated screening
programs for these conditions, Downs et al (2024) “question the utility of this focused assessment of
‘signs and symptoms’ beyond what is occurring in general primary care practice.”

Considerations for frequency of PFAS testing

There is limited guidance available on the frequency of PFAS testing. ATSDR (2024) argue that the
utility and frequency of repeat testing is not known.

NASEM (2022) provides considerations for frequency of testing.

e “Consider confirmatory retesting when the result is much higher or lower than anticipated given
exposure history.

e Consider retesting if exposure changes because

o public health actions (such as drinking water treatment programs or site cleanup are
taken to reduce exposure);

o the patient takes action(s) to reduce exposure (such as installing water filters, moving
from a community with known high levels of PFAS in drinking water, or modifying
occupational exposures); or

o the patient moves into a community with known high levels of PFAS or otherwise has a
suspected increase in exposure risk.

e For follow-up testing of PFAS with a long half-life, allow at least a year before retesting.

”

e Retesting is of no or limited value if initial serum levels are low and exposure does not change.

Rosato et al. (2024) have reported that the half-life of PFAS ranged from 1.48 to 5.1 years for PFOA,
from 3.4 to 5.7 years for total PFOS, and from 2.84 to 8.5 years for PFHxS. However, the authors note
that half-life estimates should consider individual factors and the presence of background and ongoing
sources of exposure. As such this may also impact the interpretation and application of half-life on
testing frequency.
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4. The treatment: for PFAS in blood

The treatment must be effective, available, easily accessible and acceptable to all patients with
the recognised condition.

No approved medical treatments are available in Australia to remove PFAS from the body. Any
recommendations on treatment options to reduce PFAS in blood should consider the strength of the
evidence and balance the risk and benefits of the treatment.

enHealth recommends that “in the absence of any test, including a blood test, being definitive in
informing individual risk and clinical management, exposure reduction as the key measure to reduce any
possible risks posed by PFAS. This precautionary advice considers the current scientific evidence,
including the lack of causation data on human health effects and the ability of these chemicals to persist
in humans and in the environment” (enHealth, 2024).

Studies on potential options to reduce PFAS in blood

As outlined by NASEM (2022), “there have been few studies and no clinical trials evaluating treatments
to reduce PFAS body burden, even in case of high exposure.”

Available studies have evaluated cholesterol-lowering medications and phlebotomy, but the evidence is
limited.

Cholesterol lowering medications:

PFAS is secreted in bile and has an enterohepatic recirculation therefore medications that enhance bile
sequestration are considered a potential approach for reducing PFAS body burden.

e Cholestyramine: One study by Ducatman et al. (2021) found cholestyramine significantly lower
serum PFAS concentrations, most notably for PFOS. Results from similar studies suggest that
cholestyramine may be an effective treatment to accelerate PFAS faecal excretion (Genuis et al.,
2010). However, the strength of association and definitive effect of cholestyramine have not been
confirmed through clinical trials till date. A more recent randomised cross-over study in a highly
exposed population reports that medical treatment with cholestyramine for 12 weeks significantly
reduced serum concentration of all PFAS with maximum reduction for PFOS (Moller et al., 2024).

e Probenecid: In the same study by Ducatman et al, probenecid was associated with modest, but
not statistically significant increases in serum PFAS concentrations in faeces.

Phlebotomy:

A study by Genuis et al. (2014) reports a significantly shorter apparent elimination half-life for PFHxS,
PFOS, and PFOA in the treated population compared to their elimination in reference population. This
suggested significant accelerated clearance of some PFAS chemicals with regular phlebotomy. A recent
randomised control trial among firefighters in Australia found that both plasma and blood donations
resulted in significantly lower PFAS levels than reference group, with plasma having a more pronounced
effect (Gasiorowski et al., 2022). Further definitive studies larger sample size and matched controls are
required to draw firm conclusions.
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5. Screening: Benefits and risks

A screening program must be acceptable, have evidence of effectiveness, available (including
referral, treatment and follow-up), accessible, cost-effective and ensure that the overall benefits
outweigh the potential harms.

Benefits associated with PFAS testing:
NASEM (2022) has outlined the following potential individual and community benefits:

e “Screening or biomonitoring for PFAS levels may alleviate fear in community associated with not
knowing one’s PFAS levels.”

¢ ‘Increase awareness of individual exposure to PFAS so that exposure can be reduced.”

e “If sources of exposure are identified, actions taken to reduce these exposures, such as using a
water filter may also benefit family members in addition to the person who was tested.”

e Results may “empower communities to respond to contamination and providing a baseline with
which to evaluate the impact of community-level interventions to reduce exposure”.

¢ “Biomonitoring for PFAS in the context of epidemiologic studies could provide more information
about PFAS-associated health effects”.

Similarly, ATSDR (2024) has outlined the following potential benefits:
¢ ‘information that could guide exposure reduction,
e greater recognition of PFAS-associated health effects, and
e possible psychological relief from knowing one's PFAS blood level.”
Additional considerations include testing acceptability:
¢ Blood tests are a generally accepted minimally invasive testing modality (World Health
Organization, 2010).
Risk associated with PFAS testing:
ATSDR (2024) has outlined the following potential limitations:
o “PFAS blood test results do not identify sources of exposure,

e only certain PFAS can be tested in blood and these PFAS might not represent the PFAS to which
a patient has been exposed,

e results do not indicate whether a current illness can be attributed to PFAS exposure,
e PFAS blood test results do not predict future health outcomes,

e comparison of PFAS results across laboratories can be difficult (e.g., due to differences in assays
used and PFAS tested),

e how long test results remain clinically meaningful is not known, and
e neither the utility of repeat PFAS testing nor the optimum interval for testing is known.”
Additionally, NASEM (2022) has outlined the following potential limitations:

e “PFAS blood testing does not identify the sources of exposure or predict future health outcomes;
it only assesses body burden at the time of sample collection. For example, a person with low
blood levels today may have had higher levels in the past.”

© NSW Ministry of Health. SHPN (EH) 250709. 2025.




o “Difficulties in interpreting results, and psychological stress that may occur when people who are
tested learn that they or their family members have high levels of PFAS exposure.”

e “Social and economic conflicts related to..testing” including “business revenue and property
values.”

Other potential considerations include:

e Side effects of venous blood sampling including discomfort, bleeding, bruising and, less likely,
risk of infection (World Health Organization, 2010)

e Subsequent screening for potential health effects may result in harm or unnecessary treatment
from incidental findings unrelated to PFAS (Morgan & Coleman, 2014).

e Risk of over-diagnosis where asymptomatic people are diagnosed with a condition that will not
cause symptoms or early death (Morgan & Coleman, 2014; Sohlberg et al., 2019).

e People who choose to be tested may not be representative of the broader community and
aggregate results may not reflect true community exposure levels.

e Possible psychological distress from knowing one's PFAS blood level.
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