DuPont Haskell Global Centers

for Health and Environmental Sciences
1090 Elkton Road, P.O. Box 50
Newark, DE 19714-0050

December 6, 2007
Via Federal Express

Document Processing Center (Mail Code 7407M)

Room 6428 ] .

Attention: 8(e) Coordinator COﬂ i@? n Fq; Q G B i
Office of Pollution Prevention and Toxics

U.S. Environmental Protection Agency

1201 Constitution Ave., NW

Wasinglon,D.C 20460 LA A

Re: SEHQ-06-16639
Dear 8(e) Coordinator:

This letter supplements our filing originally made on November 3, 2006 and corrected in our letter of
December 7, 2006.

Enclosed please find two reports entitled “Confirmed and potential carcinoid tumor cases in the DuPont
cancer registry” (25 pages) and an updated supplement entitled “Addendum report on confirmed and
potential carcinoid tumor cases in the DuPont cancer registry” (16 pages).

The first report identifies 16 confirmed cases of carcinoid tumors among U.S. active workers of the DuPont
Company. On the basis of incidence rate estimates, we did not find any significant increased association
between carcinoid tumor incidence rate and occupational assignment. Upon completion of the first report,
the DuPont Epidemiology Program became aware of three additional cases of carcinoid tumors occurring
in U.S. active workers of the Company. These cases result in 19 confirmed carcinoid cancer cases among
U.S. active workers at 12 plants of the DuPont Company with six cases having work histories at the
Washington Works Plant in Parkersburg, West Virginia.

Initial evidence suggests that most plants within the Company do not have an excessive incidence rate of
carcinoid tumors. However, six cases of this rare tumor type among approximately 5,000 workers at the
Washington Works Plant introduces the possibility of a cancer cluster due to the number of cases and the
fact that four diagnoses have been made in the last three years. A cancer cluster investigation is being
planned for further analyses. This cluster investigation will utilize methods elaborated by the Centers for
Disease Control and Prevention (CDC) as well as recommendations from the DuPont Epidemiology
Advisory Board (EAB).

While it has not been determined whether there is any association between specific area operations or

agents and this particular cancer type at the Washington Works Plant, DuPont is providing this information
now to EPA as a precaution. As more information becomes available, we will keep the Agency informed.

A. Michael Kaplan, Ph.D.
Director — Regulatory Affairs
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Good Epidemiology Practice Compliance Statement
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EXECUTIVE SUMMARY

Two recent cases of appendiceal cancer among acrylics workers at the Washington Works Plant
were confirmed to be carcinoid tumors. Follow-up investigation detected two additional
carcinoid cases for employees with work histories in the same area of the plant. The

Epidemiology Program agreed to do a feasibility assessment and determine whether the

information required to support a recommendation for a full analytic study was available.

Carcinoid tumors are rare, slow-growing tumors that tend to occur in the respiratory and the
digestive systems, particularly the appendix and the small intestine. The most recent statistics
from population-based cancer registries in the United States indicate an overall incidence rate of
3.8 cases per 100,000 persons per year. There are few published studies investigating

occupational risk factors for carcinoid tumors. Previous clinical studies have only identified

suggestive associations between carcinoid tumors with high levels of alcohol intake and with

history of either cholecystectomy, peptic ulcer, or gallstones.

The approach to this investigation included identifying all confirmed cases of carcinoid tumors
in the DuPont Epidemiology Cancer Registry. Further, in order to increase sensitivity for
detecting tumors that may have been carcinoid although official diagnosistic information was not
readily available, we include several site-specific cancer diagnostic codes shown to comprise a

significant proportion of carcinoid tumors.

We identified 15 cases of carcinoid tumors confirmed by histological report and one case of

death due to carcinoid syndrome with no incident cancer report. Possible carcinoid cases lacking




histology included 49 malignant neoplasms of the small intestine, 11 appendiceal tumors, and 39
gastrointestinal or respiratory tumors of uncertain behavior or unspecified nature. All cases
occurred from 1956 through 2006. The combination of confirmed and possible carcinoid tumors

resulted in 115 cases.

We calculated the company-wide incidence rate for each defined case group including all
business units and site locations with a reported case in the group. The incidence rate represents
the number of cases in a group divided by the total number of active years of employment
contributed by all workers in each business unit included in the case group. Worker-years
contributed by active employees listed in the DuPont Epidemiology Cancer Registry are the
denominator for all calculations. Estimated rates and attendant 95% confidence intervals are
compared to the assumed incidence rate of between 1 and 4 cases per 100,000 persons per year

for the general United States population.

The 16 confirmed cases occurred in six business unit groups _

B 1 overall incidence rate for known carcinoid tumors was 1.0 per 100,000

active worker years (95% confidence interval (CI): 0.6, 1.6). The range of calculated incidence

rates for confirmed cases by business unit was between 0.4 ||| GG 2 22
cascs |1, - 100,000 active worker-years.




Confirmed carcinoid cases occurred in 12 different plant locations with four confirmed cases at

the Washington Works facility in Parkersburg, West Virginia. —

_ For all plant sites with a carcinoid case or cases, the lower 95%

confidence interval for each plant-specific rate was within the estimated range of incidence rates

for the general population.

We do not find any significant increased association between carcinoid tumor and occupational
assignment as indicated by the incidence rate for the company and for specific business units.
The observed incidence rate for confirmed carcinoid tumors was comparable with the

population-based incidence rate of 1 to 4 per 100,000 persons per year for the United States.

On the basis of the results shown here, it is unlikely that a specific, unique chemical or
occupational exposure is associated with carcinoid tumor incidence. Given the small number of
confirmed carcinoid tumor cases and the array of business units and locations represented, it is

not possible to conduct analyses for exposure to specific occupational agents or processes. The

reported results are most likely due to a random distribution of events that does not require

further investigation for potential association with any occupational exposure at this time.
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Abbreviations

CI = Confidence interval

ICD = International Classification of Diseases, 9™ and 10" versions

U.S. = United States

List of Tables

1. ICD codes for confirmed and possible carcinoid tumor cases.

2. Characteristics of confirmed and possible carcinoid tumor cases by group.

3. Incidence rates per 100,000 worker-years for carcinoid tumors by case definition group.

4. Rate per 100,000 worker-years for confirmed carcinoid tumors by business unit and facility

location.
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BACKGROUND

Initial case reports at the Washington Works facility

Two recent cases of appendiceal cancer were reported by active workers in the acrylics division
at the Washington Works plant in Parkersburg, West Virginia. Both cases were histologically
confirmed to be carcinoid tumors. Follow-up surveillance detected two additional cases of
carcinoid tumors in non-active employees with a work history at the plant. These cases

comprised malignant neoplasms of the colon and of an unspecified site.

Epidemiology of carcinoid tumors

Carcinoid tumors are rare, slow-growing tumors that originate in the cells of the neuroendocrine
system and account for 0.5% of all malignancies (Modlin et al. 2006). They are classified by site
of origin with the main sites being the digestive and the respiratory systems. Carcinoid tumors
occur most frequently in the gastrointestinal tract, generally in the small intestine, appendix,
colon and rectum (Modlin and Sandor 1997; Modlin et al. 2003). Two of the most common

locations for carcinoid tumors, the small intestine and the appendix, account for approximately

45% and 17% of diagnosed cases respectively, although they are two of the rarest sites for

malignant tumors overall (Barclay and Schapira 1983; Maggard et al. 2004; Warner 2007).
Prognosis varies depending on the location and stage of the tumor at diagnosis with 5-year
survival rates estimated as high as 75% for persons with gastric carcinoid tumors (Crocetti and

Paci 2003; Modlin et al. 2004).

Carcinoid tumors pose a diagnostic challenge because they are asymptomatic and many are

discovered incidental to surgical procedures (Connor et al. 1998). Moreover, persons with




carcinoid tumors have a high incidence of other primary malignant neoplasms (Barclay and
Schapira 1983, Crocetti and Paci 2003). Surgical reports have observed that small bowel
carcinoid tumors account for one-third of all tumors of the small intestine (Kulke and Mayer
1999). Appendiceal carcinoid tumors are found in approximately 1% of appendectomy patients

(McClusker et al. 2002; McGory et al. 2005).

The overall age-adjusted incidence rate for carcinoid tumors in the United States has been
estimated to be between one to two cases per 100,000 persons per year (Godwin 1975; Modlin
and Sandor 1997, Crocetti and Paci 2003). Since many of these tumors are indolent and go
undiagnosed, this statistic may underestimate the true number of cases in the population (Kulke
and Mayer 1999). Recently, increased identification has resulted from improved knowledge of
the biology and clinical significance of carcinoid tumors (Modlin et al. 2005). An updated
analysis of population-based cancer registries in the United States has estimated an overall

incidence rate of 3.8 per 100,000 persons per year (Maggard et al. 2004).

Carcinoid tumors and occupational risk factors
There are few published studies investigating occupational risk factors for carcinoid tumors.
Due to their rarity, it is theorized that they may be caused by uncommon exposures or by a

unique combination of exposure and genetic susceptibility (Neugut et al., 1998). A European

multicenter population-based case-control study of 99 small bowel carcinoids conducted from

1995 to 1997 assessed a wide range of occupations and general exposures (Kaerlev et al. 2002).
The investigators found possible associations between occupations characterized by exposure to

organic solvents and to lead-based paints and small bowel carcinoid tumors; however, they stated




that these associations may be chance findings and that the study results should be regarded as

tentative.

Study design and objective

The DuPont Epidemiology Registry includes a cancer surveillance registry maintained since
1956 for all workers covered by company health insurance plans. This group of employees
represents 95% of active workers and pensioners, as well as a smaller number of retirees and
former employees who still have health insurance coverage through the DuPont company. The
registry enables the assessment and evaluation of all confirmed and potential carcinoid tumor
cases among DuPont employees. The objective of this investigation is to evaluate if a potential
association exists between confirmed or possible carcinoid tumor and occupational assignment

as defined by business unit and plant location.




METHODS

Carcinoid tumor cases were ascertained using the DuPont Cancer Registry that includes

approximately 29,000 cancer cases identified from over 250,000 employees since 1956 (Pell et
al. 1978). Since carcinoid tumors are not classified by a single diagnostic code, case
identification required access to histology reports in order to characterize the tumor type. Cancer
incidence data are available for cases occurring during active employment and for a small
number of workers after termination date, mainly through cancer mortality reports (O’Berg et al.
1987). Only a limited number of reported cancers are accompanied by histology report.
Therefore, we also searched the registry for possible cases targeting gastrointestinal and
respiratory cancers without histology that had diagnostic codes compatible with potential

carcinoid tumor types.

Confirmed and possible cases of carcinoid tumors were categorized into four groups. The
primary group comprised all carcinoid tumor cases confirmed by histological report regardless of
the cancer site. Three groups of possible carcinoid tumor cases were created. Two groups
included all diagnosed cancers of the small intestine or of the appendix. These cases lacked
histological confirmation as to tumor type; however, a high proportion of malignant tumors of
these sites are identified as carcinoid (Sandor and Modlin 1998). The other group of possible
carcinoid tumors included all gastrointestinal and respiratory cancer cases coded as being of

uncertain behavior or unspecified nature.

We abstracted data for each case including the business unit and plant location where confirmed

and possible carcinoid tumor cases worked. We calculated the company-wide incidence rate for




each defined case group including all business units and locations with a reported case in the

group. The incidence rate represents the number of cases in a group divided by the total number
of active years of employment contributed by all workers in each business unit included in the
case group. Worker-years contributed by active employees listed in the DuPont company
registry are the denominator for all calculations. Incidence rates are expressed as the number of
cases per 100,000 worker-years. 95% confidence intervals for the estimated rates are calculated
assuming a Poisson distribution for the observed number of cases. Estimated rates and attendant
95% confidence i\ntervals are compared to the assumed incidence rate of between 1 and 4 cases
per 100,000 persons per year for the general United States population. Any deviations or

significantly elevated rates above this population-based incidence rate would be evidence for a

potentially occupationally-related excess.




RESULTS
We identified 15 cases of carcinoid tumors confirmed by histological report and one case of
death due to carcinoid syndrome with no incident cancer report. Possible carcinoid cases lacking

histology included 49 malignant neoplasms of the small intestine, 11 appendiceal tumors, and 39

gastrointestinal or respiratory tumors of uncertain behavior or unspecified nature. All cases

occurred from 1956 through 2006. The combination of confirmed and possible carcinoid tumors

resulted in 115 cases.

Table 1 lists applicable diagnostic codes by case definition group. The number of registry entries
under a specific International Classification of Disease, 9" Version (ICD-9) or 10™ Version
(ICD-10) code is reported. Carcinoid tumor cases with confirmed histology included 8 cancers
of the digestive system (/CD-9 codes 151.0 through 154.1 and ICD-10 code C18.1), 4 cancers of
the respiratory system (ICD-9 codes 162.5 and 162.9), 3 cancers of an unspecified site (ICD-9

codes 199.1 and 238.9), and 1 death due to carcinoid syndrome (ICD-9 code 259.2).

Table 2 presents descriptive statistics for each group of 16 confirmed cases and 99 possible
cases. Similar to the overall DuPont employee population, men comprise 80% of each case
group. Among the 16 confirmed carcinoid cases, over one-half started work with DuPont prior
to 1960. The mean duration of time spent as an active employee is 26.6 years with a range of 3.5
to 39.5 years. The median age at diagnosis is 52.7 years with a range of 28.7 to 74.6 years. The
majority of cases were diagnosed in the period from 1985 through 2000 and the median year of
diagnosis is 1992. Among possible carcinoid cases, a large proportion were hired prior to 1960

and diagnosed after age 70 years. The mean duration of time spent as an active employee is 27.9




years with a range of 2.2 to 45.1 years. The median age of diagnosis is 70.7 years with a range

of 30.9 to 95.2 years. Similar to confirmed cases, the median year of diagnosis is 1992.

Table 3 shows the company-wide estimated incidence rates for confirmed and possible case
groups per 100,000 active-worker years. For confirmed carcinoid tumors, 16 cases occurred
among 88,303 workers in six business units. Workers in these business units accounted for
1,606,437 years of active employment in the company. The overall incidence rate for confirmed

carcinoid tumor cases is 1.0 per 100,000 active worker-years (95% confidence interval: 0.6, 1.6).

Corresponding rates for each possible case group are also shown in Table 3 The highest rate

equal to 1.7 cases per 100,000 active worker-years is for the largest group, cancers of the small
intestine with unknown histology. For all 115 confirmed and possible carcinoid cases combined,
the incidence rate among active DuPont employees is 3.2 per 100,000 active worker-years (95%
confidence interval: 2.7, 3.9). Each case group incidence rate, as well as the overall incidence

rate, is within the range of incidence estimates provided by general U.S. population registries.

Table 4 lists incidence rates for confirmed carcinoid tumor by business unit and by plant

location. The 16 confirmed cases occurred in six different business units with ||| Gz




