Firefighters &
Thyroid Cancer

Funded by the AFG Fire Prevention & Safety Grants




2022 Deteciogether

Authors:

Walker S. Carlos Poston, Ph.D., M.P.H., FACE
Sara A. Jahnke, Ph.D., FACE

Maria DH Koeppel, Ph.D.

Christopher K. Haddock, Ph.D., PStat®

Center for Fire, Rescue & EMS
Health Research

NDRI-USA, Inc.

New York, NY

The project team would like to acknowledge and thank Captain Robert Webb
(Ret., Fort Worth Fire Department) who has been committed to supporting
firefighters in understanding their cancers and sharing empirical evidence with
them in their time of need. His assistance and review were appreciated by the team
and his dedication to supporting his brothers and sisters is an inspiration.



GENERAL EPIDEMIOLOGY: THYROID CANCER

In 2021, the American Cancer Society (ACS) estimated 12,150 new cases of thyroid cancer will
be diagnosed in men and 32,130 new cases will be diagnosed in women®. The ACS anticipates
about 2,200 individuals will die from thyroid cancer. 5 year relative survival rates vary greatly
depending on the type of thyroid cancer and range from a combined 7% for anaplastic to nearly
100% for papillary?>. When detected in Stage 1, the survival rate for thyroid cancer is 99%, and
when detected at Stage 4, it drops to 76%.

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (IARC)

In June 2022, IARC convened an international meeting of scientists to re-evaluate firefighting as
an exposure related to cancer. They determined the literature supports reclassifying firefighting
to a Group 1 carcinogen (carcinogenic to humans) based on “sufficient” evidence®. This
is the highest classification of exposure only assigned when there is scientific certainty.

Their statement indicated:

There was also “strong” mechanistic evidence that occupational exposure as a
firefighter shows the following key characteristics of carcinogens in exposed humans:
“is genotoxic”, “induces epigenetic alterations”, “induces oxidative stress”, “induces
chronic inflammation”, and “modulates receptor-mediated effects”.

It should be noted that IARC criteria and classifications are focused on scientific levels of
certainty which are more stringent than those focused on the “weight of the evidence™ which is
often used in cases of workers compensation.

GENERAL RISK FACTORS FOR THYROID CANCER

Most cases of thyroid cancer were not related to any known risk factors, however, known risk
factors include:

e Gender: Women are three times more likely than men to develop thyroid cancer,
although the reasoning for such a pattern is unknown?®.

e Age: Women are most often in their 40s and 50s when diagnosed, while men are most
often in their 60s and 70s°.

o Personal health history: A number of hereditary conditions have been linked to thyroid
cancer including Cowden disease and Carney complex, type 1.

o Family health history: Having a first-degree relative with thyroid cancer increased the
risk of developing it although the genetic basis is not understood.

e Body size: There is a positive correlation between body mass index and risk of thyroid
cancer as individuals who are overweight or obese are at a greater risk than those with
healthy body weights®.

o Radiation exposure: Radiation exposure is a major risk factor for thyroid cancer and
can be a result of medical treatments, power plant accidents, or nuclear weapons.
Individuals who received head or neck radiation treatments in childhood are at particular
risk for thyroid cancer®.

OCCUPATIONAL EXPOSURES RELATED TO THYROID CANCER

Firefighters are exposed to a broad range of chemicals, both in the firehouse and during
emergency response. Recent research conducted with live burns has begun to identify and



guantify the presence of carcinogens that typically are present on the fire ground. Most alarming
are findings that, even when the air appears “clear” there are often ultra-fine respirable particles
and gaseous chemicals of several known carcinogens present. Unfortunately, this time period
when there is no visible smoke is typically when firefighters remove their personal protective
equipment and self-contained breathing apparatus. Particularly noted in the research is the
presence of carcinogens such as perfluorooctanoic and perfluorooctanesulfonic acids (PFOA
and PFOS), phthalates, dioxins, benzene, polybrominated diphenyl ethers (PBDES),
polychlorinated biphenyls (PCBSs), polycyclic aromatic hydrocarbons (PAHS), vinyl chloride, and
heavy metals®3. Firefighters face several routes of exposure including inhalation, dermal
absorption, secondary exposure through contaminated dust from particulates post incident, and
potentially the semi-volatile off-gassing of gear. Many of these same chemicals have been
implicated in the development of thyroid cancer+18,

Endocrine Disrupting Chemicals

The Endocrine Society has released two statements over the past decade outlining what have
been identified as endocrine disrupting chemicals. These synthetic chemicals include
polychlorinated biphenyls (PCBSs), plastics (bisphenol A), plasticizers (phthalates), dioxins, and
some metals®?. Evidence suggests that these chemicals disrupt normal hormone functioning
and interrupt normal homeostatic control and reproduction, and play a role in the development
of thyroid cancer*#16,

Endocrine disruptors that have also been found to be present as products of combustion on the
fire ground include:

o Dioxins. Dioxins are a group of chemicals that are present in chlorine containing
chemicals and products (e.g. PVC pipes used as building materials). During incineration,
dioxins are released. These chemicals have been found as products of combustion on
the fire ground®, and have been linked to thyroid cancer®.

o Phthalates. These are a group of chemicals used to improve the durability, flexibility,
and stability of plastics. These are commonly used in home building materials and home
décor, such as flooring and blinds. Exposures to these chemicals, which have been
found to be present in the fire environment, have been linked to thyroid cancer'®2223,

o Polychlorinated biphenyls (PCBs). PCBs are man-made organic chemicals commonly
used as coolants, lubricants in transformers, capacitors, and other electrical equipment.
While the chemicals have been banned since the late 1970s due to evidence that they
are a probable human carcinogen, they remain in products manufactured prior to the
ban and have been found in the fire environment as a product of combustion?.
Exposure to PCBs has been linked to an elevated risk of thyroid cancer?.

e Polybrominated Diphenyl Ethers (PBDEs). PBDEs are a complex grouping of
chemicals present in polyurethane foam in furniture, electronics, plastics, and flame
retardants. These chemicals exert effects on hormonal systems and the thyroid systems,
playing a role in the development of thyroid cancer***°. These products being burned
account for the presence of PBDEs on the fire ground.

Shift Work
In 2007, the International Agency for Research on Cancer classified alternative shift work
(including evening, night, rotating, and other unspecified schedules) as a probable human



carcinogen?:. The relationship between shift work and cancer development occurs through
several mechanisms, including circadian rhythm disruptions, impacted melatonin secretion and
production, and affecting lifestyle choices®. Given the nature of the job and emergency calls, it
is not surprising that firefighters — who are faced with a career of 24-48 hour shifts and
emergency calls during the night — struggle with the negative health implications of shift work.
This includes sleep disorders?®?’, a concept with a known relationship to thyroid cancer®®-31,

RISK OF THYROID CANCER AMONG FIREFIGHTERS

Lee et al*?>. examined over 100,000 career Florida firefighters over a 34-year period, identifying
3,760 male firefighter primary cancer incidents using the Florida State Fire Marshall’'s Office and
Florida Cancer Data System. After adjusting for age and year of cancer diagnosis, the authors
found male firefighters had a significantly elevated risk of thyroid cancer (aOR =2.17,
95% CI = 1.78-2.66), while female firefighters were at an even higher risk (aOR=2.42, 95%
Cl=1.56-3.74).

This was further corroborated with additional Florida data that found male firefighters had
increased rates of thyroid cancer (SIR=1.77, 95% CI=1.08-2.73), leading to a significant risk
of thyroid mortality (SMR=4.82, 95% Cl=1.30-12.3)*%, while female firefighters had even
higher rates (SIR=3.97, 95% CI=1.45-8.65)3.

A recent meta-analysis echoed those results as Jalilian and colleagues found firefighters were
at a 22% higher risk of developing thyroid cancer (SMRE=1.22, 95% CI=1.01-1.48)*.
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