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Barbara Dawson, BMP

Richard Wilder, M.D., IHS
Epidemiology Files

Subject: Cancer Incidence Report 1958-2001
All-Cause Mortality Report 1957-2000
Washington Works, Parkersburg, West Virginia

After a hiatus of several years, | am pleased to announce the resumption of the
Epidemiology Program’s Standard Cancer incidence and All-Cause Mortality
Surveillance Program for U.S. DuPont sites.

Attached please find the subject report from the Epidemiology Surveillance Program. If
you have any questions, please do not hesitate to phone me.

Hpor O Bomard—

Robin C. Leonard, Ph.D.
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Epidemiology Surveillance Report
Cancer Incidence for Washington Works Site
. 1959-2001

Interpretation of Surveillance Data

This report consists of tables showing the numbers of cancer cases
reported from 1959 through 2001 at the DuPont Washington Works site in
Parkersburg, West Virginia. For each specific cause the number of observed
cases is compared to the number expected based on the experience of the entire
U.S. Company population by the ratio of the observed to the expected numbers
of cases. This ratio is the Standardized Incidence Ratio (SiR). This ratio is
calculated only for those cancers for which at least five cases are observed. This
is because the statistical estimates for small numbers are very uncertain, and
unlikely to give any useful information. In addition, numbers smaller than 5 may
well be due to chance occurrence, and seldom reprasent significant population
trends. An SIR value of 1.0 indicates that the observed number of cases is
equal to the expected, and therefore no increased risk is indicated.
Accompanying the tables is a descriptive text that summarizes the main points.

Sources of Surveillance Data

Cancer cases that occur among active employees are recorded in the
.U.S. Company-wide Cancer Registry that was started in 1956. Through 1988,
cases were reported to the Registry primarily by diagnoses entered on Accident
and Heaith Insurance (A&H) claims and by death certificates that accompany life
insurance claims filed by beneficiaries of deceased employees. Beginning in
1977, these sources were supplemented by Cancer Registry Report forms
submitted by Company Medical personnel. Beginning in 2000, ascertainment of
cancer cases is accomplished by a combination of Cancer Registry Reports from
the plant sites, a screening of health insurance claims data, and case capture
from death certificates acquired for the Mortality Registry.

Cancer cases are included in the observed numbers for the plant site if the
person worked there at the time of diagnosis. For cases for which the date of
diagnosis is unknown, the person is included in the observed numbers for the
last known site at which he or she worked.

Methods of Analysis

To determine expected numbers of cases for the standardized analysis,
cancer incidence rates for DuPont employees, specific for gender, 5-year time,
and 5-year age categories are computed for each cancer diagnosis observed.
Then, the Company-wide rates are multiplied by the person-years contributed to
sach of those categories by the site population. The sum of the products over all
age groups is the expected number of cases. This approach constitutes an
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intemally standardized analysis, which is generally preferred because it provides
age-adjusted expected numbers and is based on actual plant populations.

Tests of Significanc

Beginning with the 2002 Surveillance Reports, no symbols will represent
statistically significant increases or decreases. However, the 95% confidence
interval around the SIR will be presented. There are two primary reasons for this
change. First, the choics of significance level of p=0.05, while customary, is also
somewhat arbitrary. We have decided to emphasize the size of the SIR (the
magnitude of the difference), along with the stability of the estimate (the width of
the confidence interval), as the indicators of possible need for further
investigation. However, it remains that if the 95% confidence Interval includes
1.0, then that finding is not statistically significant for p = .05.

it may be that the observed number for a particular cause is greater than
the expected number, but the 95% confidence interval may still include 1.0. In
this instancs, it does not necessarily follow that there can be no occupational risk
factors associated with this moderate excess of cases. If the number of persons
at the plant is small, excess cancer morbidity would be difficult to detect because
of dilution by data from the rest of the plant. In addition, the duration of exposure
may be too short for effects to be manifested by excess cancer cases.

To provide additional information in those situations in which there
appears to be an excess of cases, we have incorporated in this report a table
that lists (without personal identification) individual cancer cases if that type
shows an SIR greater than 2.5. This will enable us to examine such things as
age at diagnosis, duration of employment, and the length of time between hire
and diagnosis. These data often give us a good indication as to whether or not
the pattem presented is indicative of occupational risk factors being involved.

It is very important to understand that excess risk may occur because of
other factors, such as smoking, diet, alcohol use, or family history. This type of
information is not accumulated and analyzed in the routine Registry surveiflance
analyses.
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Plant-Specific Summarv of Findings—WwWashington Works

Table 1 is the.cancer incidence surveillance report for Washington Works:
1958-2001. Of the 42 types of cancer reported to have occurred in employees at
Washington Works, only 14 types had at least 5 cases observed. These types of
cancer were colorectal (32 cases), pancreas (9 cases), larynx (6 cases), lung (61
cases in males), malignant melanoma (14 cases in males), female breast (8
cases), prostate (15 cases), kidney (18 cases), bladder (18 cases), brain (8
cases), lymphoid and histiocytic tissue (9 cases), multiple myeloma (7 cases in
males), myeloid leukemia (8 cases), and unspecified sites (14 cases in males).
Except for bladder and kidney, none of the confidence intervals around the SIRs
excluded 1.0.

The SIR for bladder cancer in males Is 1.94, with the 95% confidence interval
ranging from 1.15 to 3.07. These numbers indicate an increased risk for bladder
cancer in males. All cases were male,

The SIR for kidney cancer is 2.30, with the 95% confidence interval ranging
from 1.36 to 3.65. These numbers indicate an increased risk for kidney cancer in
males. All cases were male.

Figures 1 and 2 compare the incidence rates of bladder cancer-and kidney
cancer for West Virginia females and maies to the ratas for the U.S. and Ohio,
based on data from the respective State Health Departments for the year 1998,
West Virginia men tend to have higher rates of both kidney and bladder cancer.
West Virginia women tend to have higher rates of bladder, but not kidney cancer.
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Figure 1.

Comparison of Kidney and Bladder Cancer
Incidence Across WVA, Ohio, and total U.S.
{1998 rates)
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West Virginia women have higher bladder cancer than the comparison
groups, but their kidney cancer rate is the lowest of the female comparison
groups.

Figure 2.

Comparison of Kidney and Bladder Cancer
Incidence Across WVA, Ohio, and total U.S.
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Figures 1 and 2 indicate that West Virginia men have higher rates of kidney
and bladder cancer than Ohio men and higher than the general U.S. male

population.
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Additional Information Specific to this Site Report
Bladder Cancer

Bladder cancer is the sixth most common cancer in the United States,
excluding non-melanoma skin cancers. The American Cancer Society estimates
that in 2003 there will be about 57,400 new cases of bladder cancer diagnosed in
the United States (about 42,200 men and 15,200 women).

in 2003, there will also be about 12,500 deaths from bladder cancer in the
United States (about 8,600 men and 3,900 women).

The following risk factors have been linked to bladder cancer:

« Smoking: Smoking is the most important risk factor for bladder cancer.
Cancer-causing chemicals in tobacco smoke are absorbed from the lungs
and get into the blood. From the blood, they are filtered by the kidneys and
collect in the urine. These chemicals in the urine damage the cells that line
the inside of the bladder and increase the chance of cancer developing.

* Work exposura: Certain chemicals used in the dye industry have been
linked to bladder cancer. Other types of industries use chemicals that may
put workers at risk if good safety practices are not followed. Smokers who
work with cancer-causing chemicals have an especially high risk of
developing bladder cancer.

s Race: Whites are two times more likely to develop bladder cancer than
are African Americans.

= Age: The risk of bladder cancer goes up with age.

= Chronic bladder inflammation: While chronic bladder imritations such as
urinary infections and kidney and bladder stones don't cause bladder
cancer, they have been associated with it in some studies.

= Personal history of bladder cancer: People who have had bladder
cancer have a higher risk of forming another tumor.

» Birth defects of the bladder: Very rarely a connection between the belly
button and the bladder fails to disappear as it should before birth and can
become cancerous.

« Use of the herb, Aristocholia Fangchi: This Chinese herb, taken by
some peopie to help them lose weight, has been linked to bladder cancer.

Kidney Cancer

The American Cancer Society estimates that there will be about 30,800
new cases of kidney cancer (18,700 in men and 12,100 in women) in the United
States in the year 2001, and about 12,100 people (7,500 men and 4,600 women)
will die from this disease. These statistics include both aduits and children and
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include renal cell carcinomas as well as transitional cell carcinomas of the renal
pelvis. Renal cell carcinoma is the most common type of kidney cancer in aduits.

In about 50% of cases, the renal cell carcinoma has not spread outside
the kidney when it is discovered. In another 25% of people the cancer will be
found to have grown locally outside the kidney, and in the remaining 25% it will
have metastasized (spread farther away) to other parts of the body such as the
lungs or bones.

The following risk factors have been linked to kidney cancer:

* Smoking: Smoking doubles the risk of getting kidney cancer.

* Overuse of certain painkillers: Pain killers containing phenacetin were
once popular non-prescription medications, but they have not been
available in the United States for over 20 years.

= Asbestos: Some studies show a link between exposura to asbestos in the
workplace and kidney cancer.

= Cadmium: There may be a link between cadmium exposure and kidney
cancer. Also, cadmium may increase the cancer-causing effect of
smoking. Workers can be exposed to cadmium in the air from working with

. products such as batteries, paints, or welding materials.

= Gene changes (mutations): Genes are made up of DNA and are the
basic units of heredity. They are the reason we resembie our parents.
Changes or mutations in certain genes can increase the risk of developing
kidney tumors. Some of these changes are inherited (people with a family
history of renal cell cancer have an increased risk) and some can be
caused by later damage, for example, by cigarette smoke.

= von Hippel-Lindau syndrome: This disease, caused by an inherited
gene mutation (change), increases the chances of renal cell cancer and
other types of cancer. :

* Tuberous sclerosis: Patients who have this disease often have cysts in
the kidneys, liver, and pancreas and are more likely to get renal cell
cancer.

= Diet and weight: Some studies show a link between being overweight, a
diet high in fat, and renal cell cancer.

= Long-term dialysis: People who have been on dialysis for a long time
may develop cysts in their kidnays that can give rise to renal cell cancer.

« Age: RCC is rare in children and young adults; it is found mostly in adults
between the ages of 50-70 years.

= Gender: Men are twice as likely to get renal cell cancer as are women.
Not enough is known about the causes of renal cell cancer to say for sure
how to prevent it. Since smoking is linked to this cancer (as well as to
other cancers), if you smoke, you shouid quit. Also, if you work with
asbestos or cadmium, be sure to follow good satety practices.
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Recommendations for Follow-up

We recommend that complete work histories on the cases of bladder and
kidney cancer be examined for any commonalities of occupational exposure, and
the medical records be reviewed for the presence of other risk factors for kidney
and bladder cancer. We aiso recommend that consideration be given to
determining the feasibility of conducting a case-cohort study. This approach
would provide an assessment of exposure potential and enable analyzing for
associations with the health outcomes. The design of such a study wouid
provide for one series of controls to be used for all the cancer cases (bladder and
kidney.)

it is important to remember that the ongoing TFE epidemiology study being
conducted by the APME should provide important information about cancer
outcome in at least part of the Washington Works cohort. In addition, the work
that will be done to categorize exposures for different jobs/tasks over time will be
useful for a case-cohort study of the entire plant workforce. There is potential for
leveraging these efforts to productive use in the surveillance program.

If | can answer any questions, please do not hesitate to call.

Sincerely,

Robin C. Leonard, Ph.D.
Principail Epidemniologist,

E. I. du Pont de Nemours, Inc.
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Epidemiology Surveillance Report
All-Cause Mortality for the Washington Works Site
1957-2000

Interpretation of Surveiilance Data

This report cansists of tables showing the numbers of deaths from ail
causes reported from 1957 through 2000 at the DuPont Washington Works site
in Parkersburg, West Virginia. For each specific cause the number of observed
deaths is compared to the number expected based on the experience of the
entire U.S. Company population by the ratio of the observed to the expected
numbers of deaths. This ratio is the Standardized Mortality Ratio (SMR). This
ratio is calculated only for those causes of death for which at least tive deaths are
obsarved. This is because the statistical estimates for small numbers are very
uncertain, and unlikely to give any useful information. In addition, numbers
smaller than 5 may well be due to chance occurrence, and seldom represent
significant population trends. An SMR value of 1.0 indicates that the observed
number of deaths is equal to the expected, and therefore no increased risk is
indicated. Accompanying the tables is a descriptive text that summarizes the
main points.

Sources of Surveil@ce Data

Deaths that occur among active and pensioned employees are recorded
in the U.S. Company-wide Mortality Registry that was started in 1957. Deaths
are reported to the Registry by the corporate Benefits division through death
certificates that. accompany life insurance claims filed by beneficiaries of
deceased employees and pensioners.

Deaths are ascribed 1o the observed numbers for the plant site at which
the employee worked at the time of death, or the site at which the pensioner
worked at the time of retirement .

Methods of Analvsis

To determine expected numbers of deaths for the standardized analysis,
mortality rates for DuPont employees and pensioners, specific for gender, S-year
time, and S-year age categories are computed for each cause of death observed.
Then, the Company-wide rates are multiplied by the person-years contributed to
each of those categories by the site population. The sum of the products over all
age groups is the expected number of deaths. This approach constitutes an
intermally standardized analysis, which is generally preferred because it provides
age-adjusted expected numbers and is based on actual plant populations.
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Tests of Significance

Beginning with the 2002 Surveillance Reports, no symbols will represent
statistically significant increases or decreases. However, the 95% confidence
intarval around the SMR will be presented. There are two primary reasons for
this change. First, the choice of significance level of p=0.05, while customary, is
also somewhat arbitrary. We have decided to emphasize the size of the SMR
(the magnitude of the difference), along with the stability of the estimate (the
width of the confidence interval), as the indicators of possible need for further
investigation. However, it remains that if the 95% confidence interval includes
1.0, then that finding is not statistically significant for p = .05.

It may be that the cbserved number for a particular cause is greater than
the expected number, but the 95% confidence interval may still include 1.0. In
this instance, it does not necessarily follow that there can be no occupational risk
factors associated with this moderate excess of deaths. If the number of persons
at the plant is small, or the plant is recently built or acquired, excess mortality
would be difficult to detect because of the small probability of this population
having any deaths.

To provide additional information in those situations in which there
appears to be an excess of deaths, we have incorporated in this report a table
that lists (without personal identification) individual deaths if that cause shows an
SMR greater than 2.5. This will enable us to examine such things as age at
death, duration of employment, and the length of time between hire and death.
These data often give us a good indication as to whether or not the pattem
presented is indicative of occupaticnal risk facters being involved.

It is very important to understand that excess risk may occur because of
other tactors, such as smoking, diet, alcohol use, or family history. This type of
information is not accumulated and analyzed in the routine Registry surveiilance

analyses.
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Plant- ific Summary of Findings—Washington Works

Table 1 is the all-cause mortality surveillance report for Washington Works:
1957-2000. The only causes of death for which the SMR was greater than 2.0
were diseases of blood and blood-forming organs in males (SMR = 2.97;

95% Cl = 0.95-6.94); and rheumatic heart disease in males (SMR = 3.55;
95% Cl = (1.14-8.30). Note the exclusion of 1.0 in the confidence interval around
the SMR for rheumatic heart disease in males.

Two other categories of circulatory system diseases were significantly
elevated. These wers acute myocardial infarction (SMR = 1.38; 95% Cl = 1.15-
1.64); and atherosclerosis and aneurysm (SMR = 1.98; 95% Cl = 1.17-3.14).

Becommendations

An increased risk for mortality due to heart disease is not a new finding at
Washington Works. An earlier study on heart disease at this site did not identify
any aoccupational risk factors. We recommend the following:

1. Consider undertaking a feasibility assessment for a case-cohort study for
heart disease, with emphasis on detailed exposure assessment and identification
of other risk factors for heart disease.

2. Provide additional communications to workers conceming the known risk
factors for heart disease, and consider on-site preventive programs.

If you have any further questions, please do not hesitate to cail me.

Btz C s
Robin C. Leonard, Ph.D.

Principal Epidemiologist
E.l. du Pont de Nemours, Inc.
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