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Bladder Cancer and
Exposure to lonizing Radiation

Summary: Thereis strong evidence that bladder cancer may be associated with exposure to
ionizing radiation. This evidence includes studies of nuclear workers. Thisis consistent with the
National Research Council’s finding that the bladder is sensitive to ionizing radiation. Bladder
cancer is designated as a “ specified” cancer under the Energy Employees Occupational 111ness
Compensation Program Act. Historically, incidence of bladder cancer has been high in both Los
Alamos County and Rio Arriba County. Mortality has been very low in Los Alamos County and
moderate in Rio Arriba County. Incidence means new cases of cancer, while mortality means
deaths due to cancer. This indicates a need for improved treatment and prevention in Rio Arriba
County.

What is Bladder Cancer?

The bladder is a hollow organ that stores urine. Bladder cancers may be named after the type of
cell that is cancerous. For example, most bladder cancers begin in the transitional cells that line
the bladder. Thistype of bladder cancer is called transitional cell carcinoma. (National Cancer
Institute)

Findings of Human Health Research Studies

Human health research studies compare the patterns of disease among groups of people with
different amounts of exposure to a suspected risk factor. Below are results reported from studies
of bladder cancer among people exposed to ionizing radiation.

These studies found increases and possible increases in bladder cancer among certain groups of
exposed individuals, in some cases followed over time. Statistically significant is aterm used to
mean that the connection between the health outcome and the exposure was strong enough that it
was unlikely to be due to chance. An asterisk (*) was placed by statistically significant findings.
The research included incidence studies, which look at new cases of bladder cancer. These can
track health more quickly and accurately than mortality studies of deaths due to cancer. Adding
to the strength of the findings is that increasing rates of bladder cancer were observed with
higher doses in some studies.

Studies of Los Alamos National Laboratory (LANL) Workers

Research conducted of LANL workers provides the most direct evidence about possible
relationships between a health problem and workplace exposures at LANL.

- Instudies performed to date there is no reported evidence of increased rates of bladder cancer
in LANL workers.

* Findi ngs wer e statistically significant (strong evidence)
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Studies of Other Nuclear Workers in the United States

The next most relevant evidence comes from studies of workers in similar occupations with the
same types of exposures. Listed below are studies that looked at bladder cancer and workplace
exposures among nuclear workers in other parts of the United States.

- Fernald, Ohio: A possible increase in bladder cancer deaths was found in a study of 4,014
uranium processing workers who were employed between 1951 and 1989, and followed
through 1989.1

- Mallinckrodt, St. Louis, Missouri: A possible increase in bladder cancer deaths was found
in astudy of 2,514 uranium processing workers who were employed between 1942 and 1966,
and followed through 1993.%

Studies of Other Nuclear Workers World-Wide

Below are studies of nuclear workers outside of the United States that looked at bladder cancer in
connection with radiation exposures.

- Sdlafield, England: A possible increase in bladder cancer deaths was found in a study of
5,203 plutonium workers who were employed between 1947 and 1975, and followed through
1992, when compared to non-radiation workers.® Also, increasing rates of bladder cancer
deaths were observed with increasing doses of external radiation in a study of 14,327
workers employed between 1947 and 1975, and followed through 1983. This study assumed
a15-year latent period (time after exposure for the disease to be diagnosed).* **

- Reqgistry of Nuclear Workersin the United Kingdom (U.K.): Possible increasing rates of
bladder cancer deaths were observed with increasing doses of external radiation in a study of
95,217 workers at mgjor facilities in the U.K. nuclear industry.® *

- Atomic Enerqy Authority of U.K.: Increased deaths due to cancer of the bladder and
urinary organs (excluding kidney) were observed in a study of 21,545 radiation workers who
were employed between 1946 and 1979, and followed through 1986, when compared to nort
radiation workers.®

- Obninsk, Russia (I.P.P.E.): A possible increase in incidence of bladder cancer was found
in ast7udy of workers who were hired before 1981, and still employed between 1991 and
1997.

* Findi ngs wer e statistically significant (strong evidence)
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Studies of Other lonizing Radiation Exposures
Studies among other groups of people who were not nuclear workers can also be significant as

evidence of possible increases in bladder cancer among those who have been exposed to ionizing
radiation. Most other research has been conducted of people exposed to atomic bombs.

- Atomic Bomb Survivors: Increasing deaths due to bladder cancer were observed with
increasing doses of radiation in a study of 86,572 A-bomb survivors.®

Other Research and Policy Findings

Is the Bladder Sensitive to Radiation?

- Yes. According to the National Research Council’s BEIR V Committee, “radiation can
cause cancer of the bladder.”®

The National Research Council advises the U.S. government on scientific matters. Their
Committee on Biologica Effects of Exposure to lonizing Radiations (BEIR) V reviewed health
effects of exposure to radiation. Their findings are based mostly on studies of cancer among
atomic bomb survivors, as well as on some of the available information on the biology of the
body, animal studies, and other evidence. The greatest risk is at high exposure levels.

Is Bladder Cancer a “Specified” Cancer Under the Energy Employees
Occupational Iliness Compensation Program Act (EEOICPA)?

- Yes. Bladder cancer is a“specified” cancer under the EEOICPA consideration of Special
Exposure Cohorts.

Policy makers have identified certain types of cancer among energy employees at nuclear
facilities, including those employed at Los Alamos National Laboratory, as being potentially
related to occupational exposures under the EEOICPA.

What Are Other Risk Factors for Bladder Cancer?

In considering the cancer risk from exposure to ionizing radiation at work, it isimportant to

understand other risk factors. Below isalist of other possible risk factors for bladder cancer.

- Tobacco. Smoking and other tobacco use is related to bladder cancer.0112

- Occupation. Some workers in other industries also have a higher risk of getting bladder
cancer because of carcinogens in the workplace. Workers in the rubber, chemical, and
leather industries are at risk. So are hairdressers, machinists, metal workers, printers,
painters, textile workers, ard truck drivers.

* Findi ngs wer e statistically significant (strong evidence)
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- Infections. Being infected with certain parasites increases the risk of bladder cancer. These
parasites are common in tropical areas but not in the United States.

- Medical Treatment. The drugs cyclophosphamide or arsenic that are used to treat cancer
and some other conditions raise the risk of bladder cancer.

- Family history. People with family members who have bladder cancer are more likely to
get the disease.

- Personal history of bladder cancer. People who have had bladder cancer have an increased
chance of getting the disease again.

These factors may add to any risk due to workplace exposure to ionizing radiation. The chance
of getting bladder cancer goes up as people get older. Whites get bladder cancer twice as often
as African Americans and Hispanics. The lowest rates are among Asians. Men are two to three
times more likely than women to get bladder cancer.

Rates of Bladder Cancer In Exposed Counties

Los Alamos County

There have been high rates of bladder cancer incidence reported in Los Alamos County and low
rates of bladder cancer mortality.

- Los Alamos County ranked fifth highest in bladder cancer incidence and very low in
mortality (32" from 1970 to 1996 of the 33 countiesin New Mexico. Thisis evidence of
early detection and successful treatment.

- Inrecent years, about three to four new cases of bladder cancer has been diagnosed each year
in Los Alamos County. 34

Rio Arriba County

Rates of bladder cancer incidence reported in Rio Arriba County have been moderate and rates
for bladder cancer mortality have been very high.

- Rio Arriba County ranked 20th in bladder cancer incidence from 1970 to 1996 of the 33
countiesin New Mexico.

- Rio Arriba County ranked third highest in bladder cancer mortality from 1970 to 1996 of
the 33 counties in New Mexico. 3

Rio Arriba County’ s ranking for bladder cancer mortality is much worse than its ranking for
bladder cancer incidence. This means that the rates of diagnosis and trestment may be low
relative to the number who actually have the disease. Thisis astrong indication of a “health
disparity” compared to Los Alamos County, where bladder cancer cases do better. More needs
to be done in Rio Arriba County to detect and treat bladder cancer early.

* Findi ngs wer e statistically significant (strong evidence)
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