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Non-Hodgkin’s Lymphoma (NHL) and
(Lymphosarcoma and reticulum cell sarcoma)
Exposure to lonizing Radiation

Summ al'y: Some evidence has been recorded of a possible connection between non-Hodgkin's
lymphoma and exposure to ionizing radiation. There is possible evidence from studies conducted at L os
Alamos National Laboratory. Studies of nuclear workers at other sites who have been exposed to ionizing
radiation and persons exposed to the atomic bomb show an increase risk of developing non-Hodgkin's
lymphoma. The National Research Council’s BEIR V committee did not address the issue of radiation-
induced non-Hodgkin’s lymphoma. Non-Hodgkin's lymphoma is designated as a “ specified” cancer under
the Energy Employees Occupational I1lness Compensation Program Act. Historically, non-Hodgkin's
lymphoma incidence and mortality have been among the highest in the state for Los Alamos County. Non-
Hodgkin's lymphoma incidence and mortality in Rio Arriba County is less than most counties in New
Mexico. Incidence means new cases of cancer, while mortality means deaths due to cancer.

What is Non-Hodgkin’s Lymphoma?

Lymphomais a general term for cancers that develop in the lymphatic system. The lymphatic system is part
of the body'simmune system. It helps the body fight disease and infection. Hodgkin's disease is one type of
lymphoma, al others may be grouped together and referred to as Non-Hodgkin's Lymphoma.
Lymphosarcoma or reticulum cell sarcoma can be other names for Non-Hodgkins Lymphoma. Lymphomas
account for about 5 percent of all cases of cancer in this country. Because lymphatic tissue is present in
many parts of the body, non-Hodgkin's lymphoma can start almost anywhere in the body. This type of
cancer can spread to almost any part of the body, including the liver, bone marrow, and spleen. (National
Cancer Ingtitute)

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 such studies of non-
Hodgkin’s lymphoma among people exposed to ionizing radiation.

All of these studies found possible increases of non-Hodgkin’s lymphoma among certain groups of exposed
workers. 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. Note that some of the findings
were based on only afew cases. The research included incidence studies, which look at new cases of
cancer. These can track health more quickly and accurately than mortality studies of deaths due to cancer.

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.

UC & Zia Employees: A possible increased incidence of lymphosarcoma and reticul osarcoma was
found in a study of Anglo males who were employed for at |east one year between 1969 and 1978. The
finding was based on just four cases. *°

Mortality Study up to 1991: Possible increased deaths were found to be due to lymphosarcomain an
analysis of 3,775 males who were monitored for plutonium while employed between 1943 and 1977.
Based on just one case, which occurred in aworker with body burden greater than 2 nanocuries (a
measure of radiation exposure).
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Zia Study (unpublished): Possible increased deaths were found in an analysis of 564 females
employed by Zia Company between 1946 and 1978 who were monitored for either plutonium or
external radiation. Findings were based on just one case. *®

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 non-Hodgkin’s lymphoma and workplace exposures
among nuclear workersin other parts of the United States.

Hanford, Washington: A possible increase in deaths to “lymphomas’was found in a study of 35,000
males who were employed between 1943 and 1972, and then followed through 1972. >

Savannah River Site, South Carolina: A possible increase in deaths in the category of lymphomas
that includes NHL was found among white male hourly employees who were hired before 1955.*

Rocky Flats, Colorado: A possible increased deaths due to lymphosarcoma and reticulum cell
sarcomawas observed in a study of 5,413 men employed for at least two years between 1952 and 1979
(This study assumed a latent period of 2 or 5 years). Findings were based on just one case.

Portsmouth, Ohio: Possible increased deaths were seen due to lymphoreticulosarcomain a study of
8,887 workers employed for at least one day between 1954 and 1991, followed through 1992. *®

Studies of Other Nuclear Workers Worldwide

Below are studies of nuclear workers outside of the United States that looked at non-Hodgkin’s lymphoma
in connection with radiation exposures.

Sellafield, England: A possible increase in non-Hodgkin's lymphoma deaths was observed in a study
of 5,203 plutonium workers who were employed between 1947 and 1975, and then followed through
1992, when compared to non-radiation workers and to other radiation (non-Pu) workers.

Atomic Enerqy Establishment of U.K.: A possible increase was found in non-Hodgkin's lymphoma
deaths in a study of radiation workers who were employed between 1946 and 1979, and then followed
through 1986. °

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 non-Hodgkin's lymphoma among those who have been exposed to ionizing radiation.
Most other research has been conducted of people exposed to atomic bombs.

Atomic Bomb Survivors: A possible increase has been observed in non-Hodgkin's lymphoma
deathsin A-bomb survivors who were followed through 1978. ™

Other Research and Policy Findings

Is Non-Hodgkins Lymphoma Considered Radiation-Sensitive?

The National Research Council advises the U.S. government on scientific matters. Their Committee on
Biological Effects of Exposure to lonizing Radiations (BEIR) V reviewed sensitivity of parts of the body to

Non-Hodgkin's Lymphoma (NHL) and Exposure to lonizing Radiation 2



== Center for Environmental Health Studies (617) 482-9485
44 Farnsworth Street, Boston, MA 02210 http://www.jsi.com

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.

The National Research Council’s BEIR V committee did not comment on the radiati on-rel atedness of
non-Hodgkin’s lymphoma.

Is Non-Hodgkins Lymphoma a “ Specified” Cancer Under the Energy
Employees Occupational lliness Compensation Program Act (EEOICPA)?

Y es. Non-Hodgkin’' s lymphoma, Lymphosarcoma and reticulum cell sarcoma areis 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 L os Alamos National Laboratory, as being potentially related to occupational
exposures under the EEOICPA.

What Are Other Risk Factors for Non-Hodgkin’s Lymphoma?
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 Non-Hodgkins Lymphoma.

Drinking water contamination. Contamination of drinking water with nitrate, a chemical found in
fertilizers, may be associated with an increased risk of non-Hodgkin's lymphoma (NHL), particularly
in agricultural areas, a National Cancer Institute (NCI) study suggests.

Chemical exposures. People who work extensively with or are otherwise exposed to certain
chemicals, such as pesticides, solvents, or fertilizers, have a greater chance of developing non-
Hodgkin's lymphoma.

Poor Immune System. Non-Hodgkin's lymphoma is more common among peopl e with inherited
immune deficiencies, autoimmune diseases, or HIV/AIDS, and among peopl e taking
immunosuppressant drugs following organ transplants.

Viruses. Human T-lymphotropic virustype | (HTLV-1) and Epstein-Barr virus are two infectious
agents that increase the chance of developing non-Hodgkin's lymphoma.

These factors may add to any risk due to workplace exposure to ionizing radiation. The likelihood of
getting non-Hodgkin's lymphoma increases with age and is more common in men than in women. Smoking
isnot arisk factor.

Rates of Non-Hodgkin’s Lymphoma Cancer in Exposed Counties

Los Alamos County
Rates of non-Hodgkin's lymphoma incidence and mortality were very high in Los Alamos County. Los
Alamos County:

Ranked first highest in incidence of non-Hodgkin’s lymphoma and

Ranked third highest in mortality among the 33 countiesin New Mexico from 1970 to 1996.

In the early 1970’ sthe rate in Los Alamos County was considerably higher than New Mexico or the
u.s.*®

From 1970 to 1990, it was up to twice the expected rate. *

In recent years, about three to four cases have occurred annually.

Rio Arriba County
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Rates of non-Hodgkin's lymphoma incidence and mortality in Rio Arriba County were among the lowest
third of counties. Rio Arriba County:

Ranked 25th in incidence of non-Hodgkin’s lymphoma and
Ranked 23 in mortality for NHL among the 33 counties in New Mexico from 1970 to 1996.

The findings suggest that more needs to be done to prevent, diagnose and treat non-Hodgkin’s lymphoma
in Los Alamos County.
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* Findings were statistically significant (strong evidence)
+ Evidence of a dose-response relationship (strongest evidence)
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