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Hormone mediated cancers are emerging front runners
IN new cancer cases
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Hormone mediated cancers are emerging front runners
IN new cancer cases

Estimated New Cases

Males Females

Prostate 174,650 20% Breast 268,600 30%

Lung & bronchus 116,440 13% Lung & bronchus 111,710 13%
Colon & rectum 78,500 9% Colon & rectum 67,100 8%
Urinary bladder 61,700 7% Uterine corpus 61,880 7%
Melanoma of the skin 57,220 7% Melanoma of the skin 39,260 4%
Kidney & renal pelvis 44120 5% Thyroid 37,810 4%
Non-Hodgkin lymphoma 41,090 5% Non-Hodgkin lymphoma 33,110 4%
Oral cavity & pharynx 38,140 4% Kidney & renal pelvis 29,700 3%
Leukemia 35,920 4% Pancreas 26,830 3%

Pancreas 29,940 3% Leukemia 25,860 3%

All Sites 870,970 100% All Sites 891,480 100%

Demographics Diet/Physical activity § Environmental pollution
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Siegel et al. (2019) Potentially modifiable through interventions



Globally, over 235k chemicals are registered and over |20k chemicals and
mixtures without any registration
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Widespread exposure to consumer products such as phenols, parabens
and per- and poly-fluoroalkyl substances (PFAS)
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PFAS exposures occur through multiple sources
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PFAS contamination is also an environmental justice issue

Total PFAS & CalEnviroScreen
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What environmental chemical exposures are associated with
hormone-mediated cancers?
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...
The National Health and Nutrition Examination Survey (NHANES)

data from 2005 to 2018
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Estimate associations between individual chemicals and previous
cancer diagnoses using logistic regression

Model covariates: Age, cotinine, poverty-income ratio, race,
education, BMI, creatinine (for phenols/parabens)



PFAS concentrations were not associated with previous prostate
cancer or melanoma diagnoses in men
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Previous diagnoses of ovarian and uterine cancer and melanoma
were linked with higher PFAS exposure
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Previous diagnoses of ovarian and uterine cancer and melanoma
were linked with higher PFAS exposure

Uterine Cancer Ovarian Cancer Melanoma
I
PFOA = PFOA —_— PFOA
PFOS jj PFOS . ml PFOS —m— 88—
PFHS PFHS — wl PFHS — - Largest magnitude
was an odds ratio of

MPAH —— MPAH —— MPAH — / 2 for PFDE
PFDE — PFDE _ PFDE —a—
PFNA — - PFNA — i PFNA _—
PFUA - PFUA — PFUA _

I T T 1 T T T 1 I T T 1

0.25 0.50 1.0 2.0 4.0 0.25 0.50 1.0 2.0 4.0 0.50 1.0 2.0 4.0 8.0

Odds Ratio Odds Ratio Odds Ratio



Previous diagnoses of ovarian and uterine cancer and melanoma
were linked with higher PFAS exposure
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Previous ovarian cancer and melanoma diagnoses were also
associated with some phenols
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Major Takeaways

PFAS and phenols associations can be used to inform
prioritization

& Sex differences and experimental evidence underscore
'@' need for investigating biomarkers of mechanisms

Limitations in study design highlight need for replication
with prospective outcome assessment
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Our findings are complemented by recent reports of PFAS and
cancer outcomes

Del Fiore et al. Environmental Health (2022) 21:126
https://doi.org/10.1186/512940-022-00944-x
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Per- and polyfluoroalkyl substances (PFAS) o

exposure in melanoma patients: a retrospective
study on prognosis and histological features
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Abstract

Per- and polyfluoroalkyl substances (PFAS) are endocrine disrupting chemicals which could be associated with cancer
development, such as kidney and testicular cancers, pancreatic and hepatocellular carcinoma and thyroid tumor.
Available scientific literature offers no information on the role of PFAS in melanoma development/progression. Since
1965, a massive environmental contamination by PFAS has occurred in northeastern Italy. This study compared
histopathology and prognosis between melanoma patients exposed (n=194) and unexposed (n =488) to PFAS. All
patients were diagnosed and/or treated for melanoma at the Veneto Oncological Institute and the University Hos-
pital of Padua (Italy) in 1998-2014. Patients were categorized in exposed or unexposed groups according to their
home address and the geographical classification of municipalities affected by PFAS contamination as provided by
Veneto Government in 2018. Presence of mitoses was found in 70.5% of exposed patients and 58.7% of unexposed
patients (p=0.005). Median follow-up was 90 months (IQR 59-136). 5-year overall survival was 83.7% in exposed
patients and 88.0% in unexposed patients (p=0.20); 5-year disease-specific survival was 88.0% in exposed patients
and 90.9% in unexposed patients (p=0.50); 5-year disease-free survival was 83.8% in exposed patients and 87.3%

in unexposed patients (p=0.20). Adjusting for imbalanced characteristics at baseline (presence of mitoses), survival
was not statistically different between exposed and unexposed patients (overall survival: HR 1.10,95% Cl 0.77 to 1.58,
p=0.57; disease-specific survival: HR 0.99, 95% CI 0.62 to 1.59, p=0.99; disease-free survival: HR 1.10, 95% CI 0.74 to
1.64, p=0.62). Although the magnitude of PFAS exposure was not quantifiable, our findings suggested that exposure
to PFAS was associated with higher level of mitosis in melanoma patients, but this did not translate into a survival dif-
ference. Further studies are required to investigate this relationship and all effects of PFAS on prognosis.
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Exposure to Per- and Polyfluoroalkyl Substances and Mortality in U.S. Adults: A
Population-Based Cohort Study
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BACKGROUND: Per- and polyfluoroalkyl substances (PFAS) are widespread environmental contaminants associated with diseases such as cancer and
dyslipidemia. However, few studies have investigated the association between PFAS mixture exposure and mortality in general populations.

OBJECTIVES: This study aimed to explore the association between PFAS mixture, perfluorooctanoic acid (PFOA), and perfluorooctane sulfonic acid
(PFOS) and mortality in U.S. adults by a nationally representative cohort.

METHODS: Adults >18 years of age who were enrolled in the National Health and Nutrition Examination Survey (NHANES) (1999-2014) were
included in our study. Baseline serum concentrations of seven PFAS were measured and individuals were followed up to 31 December 2015. Hazard
ratios (HRs) and confidence intervals (CIs) were estimated using Cox proportional hazards models. Association between PFAS mixture exposure and
mortality was analyzed using the k-means method by clustering PFAS mixtures into subgroups. Association between PFOA/PFOS exposure and mor-
tality was subsequently analyzed in both continuous and categorical models.

RESULTS: During the follow-up period, 1,251 participants died. In the mixture analysis, the k-means algorithm clustered participants into low-, medium-,
and high-exposure groups. Compared with the low-exposure group, participants in the high-exposure group showed significantly higher risks for all-cause
mortality (HR =1.38; 95% CI: 1.07, 1.80), heart disease mortality (HR =1.58; 95% CI: 1.05, 2.51), and cancer mortality (HR =1.70; 95% CI: 1.08, 2.84).
In single PFAS analysis, PFOS was found to be positively associated with all-cause mortality (third vs. first tertile HR = 1.57; 95% CI: 1.22, 2.07), heart
disease mortality (third vs. first tertile HR = 1.65; 95% CL: 1.09, 2.57), and cancer mortality (third vs. first tertile HR = 1.75; 95% CL: 1.10, 2.83), whereas
PFOA exposure had no significant association with mortality. Assuming the observed association is causal, the number of deaths associated with PFOS ex-
posure (>17.1 vs. <7.9ng/mL) was ~ 382,000 (95% CI: 176,000, 588,000) annually between 1999 and 2015, and it decreased to 69,000 (95% CI:
28,000, 119,000) annually between 2015 and 2018. The association between PFOS and mortality was stronger among women and people without
diabetes.

DiscussioN: We observed a positive association between PFAS mixture exposure and mortality among U.S. adults. Limitations of this study include
the potential for unmeasured confounding, selection bias, a relatively small number of deaths, and only measuring PFAS at one point in time. Further
studies with serial measures of PFAS concentrations and longer follow-ups are necessary to elucidate the association between PFAS and mortality
from specific causes. https://doi.org/10.1289/EHP10393



After doing the science....what next!

Utilizing science to inform policy and engage communities

@ Program on Reproductive Health and the Environment EA Max Aung, PhD, MPH

~— ; When science meets policy! It was an honor today to speak alongside
and our Attorney General on PFAS

Our fearless leader testifying before Congress today health risks and learn more about how his team is working to tackle the

on the importance of environmental protections and . 3 other problem.

witnesses are CEOs of chemical manufacturing companies and the ACC.
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