CASE-CONTROL STUDIES OF SOFT TISSUE NEOPLASMS
IN RELATION TO EXPOSURE TO ENVIRONMENTAL CARCINOGENS

" Hard 11 et al (1) and Eriksson, et al (2) have reported that patiénts
with soft tissue sarcomas have a greater frequency of exposure to phenoxy
compounds| and related chemicals than matched controls without neoplasms.
These reports were results of case~control studies of histologically
confirmed neoplasms 1dent1f1ed in an oncology c11n1c

since that time have been widely used in the U.S. and in many countries of -
the world During wartime, particularly in Vietnam where most of the"
fighting involved guerilla warfare, the phenoxy acids 2 4-d1chloropheno—

xyacetic acid (2,4~D) and 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) in a
50-50 mixture known as "Herb1c1de Orange", or later as "Agent Orange", and
other herbicides, were used to destroy enemy cover in forests and also to
destroy food crops (3,4). 2,4,5-T was contaminated with a potent, toxic
comp0und, tetrachlorod1benzodlox1n (TCDD). This compound known as "dio~

n" (although there are many other "dioxins"), is carcinogenic in rats

produc1ng neoplasms-of several organs including liver, hard palate, tongue

and nasal turb1nates (5). So far, neoplasms of soft tissues have not been . -

reported in test animals but results of National Cancer Institute (NCI)
studies are incomplete. {The two phenoxy acids are not in themselves known
to be cardinogenic). Reports.of carcinogenicity of TCDD in animals and its
possible %;rcxnogenc1ty in man are of considerable concern to the Veterans

Administration (VA) because of the high risk of exposure to many soldiers

and airmen in Vietnam during the years 1962-1971.

1V111an population in the U.S. and throughout the world has also

2,4,5-T with its TCDD contaminant. Therefore it is important to determine

'the heal
populatic Some servicemen who were in Vietnam had opportunity for
contact w th relat1ve1y high concentrations of herbicides. Because of the
large amo nts of herbicides used by civilians in the U.S., Vietnam veterans
also had considerable opportunity for exposure before and after military
service. = Vorkers who manufacture herbicides and their precursors or
related-cﬁm;ounds, foresters, farmers, railroad right-of-way workers and
those in man. other occupations are also potent1al risks of phenoxy aczd-
related n&oPIrsms

been expiied to unknown amounts of herb1c1des, 1nc1ud1ng the widely used

Phenixy herbicides were first manufactured Ain 1944 in the U.S. and

h effects of these materials on both civilian and military




.-2—.

_Sevoral groups of men hav1ng exper1enced heavy occupational exposure
to TCDD and/or phenoxy acids have been under medical surveillance for as
.long as 30 years (6,7,8). To date, none of these occupational groups has
~.shown an excessive number of neoplasms, but these cohorts of exposed people
are small and many more individuals and years of follow-up will be required
before sufficient numbers of neoplasms develop to permit statistical
analyses! Because neoplasia is a relatxvely rare event and latent periods
can be very long, cohort studies require that large numbers of individuals
" be followed for long periods of time before significant numbers of
neoplasms develop in either exposed or control populations. Case-control
studies ¢n the other hand, have the advantage over cohort studies in that
relatively fewer patients and controls are required to permit statistical

analyses because all members of the study group are selected because they .

have a n oplasm and the controls dé not (9).

0pportun ty for case-control studies of soft tissue neoplagms because of

the large number accessioned each year and the diagnostic expertlse of the.
staff of the Soft Tissue Pathology Department assures consistent and

- correct histopathological diagnoses. Because there are relatively large
numbers f neoplasms of different histologic types in the collection,
eneoplasm of individual cell types and/or anatomic locations can be

analyzed separately with the possibility of relating neoplasms of unusual
hzstologi
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biopsies jand/or autopsies of 'men in m111tary service and veterans. If the
- 8tudy reveals that & d1sproport10nate number of patients with soft tissue

ntal exposure. Most Vietnam verterans were ages 19-20 at the time
ed in Vietnam. These men are now at least 28 years of age, and

19 in 1962 would be 37 years old now and exposure would have been
ago; those who were aged 19 in 1971 would be 28 years now and the
would have been 9 years ago. These time periods are within the
riods of many occupational cancers. The duration of time between
to phenoxy herbicides and development of neoplasia in.the Hardell
nged from 9 to 27 years. Thus if exposure to herbicides in Vietnam
oplasia, sufficient time has elapsed for such ne0plasia to occur
f the exposed men.. Because of the role of the AFIP in performing
ive services to patholog1sts of civilian, military and veterans

" 'neoplasm$ have served in Vietnam, compared to: controls, evidence incrimi~"

nating herbicides will be strengthened but a cause-effect relationship

2 ewill not]be proven. 1If, on the other hand, the results of the statistical

analyses | reveal no - s1gn1f1cant d1fferences wlth regard to service in
_ Vietnam, |or other exposures to herbicides between "cases" and “controls",

Armed Forces Institute of Pathology (AFIP) offers an ideal

d be older.. The earliest exposure . to phenoxy acids would have:
962, some 18 years ago; the last in 1971 or 1972. Veterans who

, the AFIP routinely receives a large volume of material- from

¢ types or sites of origin to service in Vietnam, or other

it might| be concluded either that sufficient time  had not elapsed for -

neoplasia to occur or that soft tissue neop1331a was not a result of
- exposure | to herb1c1de| or other chemicals in Vietnam. 1In the latter
‘instance |it might be desirable to repeat ‘the study later using new cases
- accessioned after 1980 allowzng 8 longer latent per10d to elapse
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An updated Epidemiological Invest1gat1on on Swedish Railroad Workers.
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STUDY DESIGN

Central Computer DataBranch of the AFIP will be requested

prepare a printout of all or selected histopathologic types

soft tissue neoplasms in males and females age 25 years and

r, accessioned to the AFIP between January 1, 1975 and December
1980. :

r controls for each case, matched for age,; sex, race, state
residence, and year of diagnosis, will be randomly selected
m computer records of non-neoplastic d1seases access1oned
ing the same perlod. :

1ronmental questionnaires and cover letters to patients or

v1v1ng relatives will be sent to contr1but1ng pathologists

h instructions for forwarding to pr1mary care physicians who
l in turn be requested to contact patients or relatives.
questionnaire will be carefully prepared in consultation

h members of the VA Advisory Committee on Health-Related

ects of Herbicides, and will include questions ebout military

vice, occupation and other sources of exposure to chemicals
the environment. The questionnaire w111 be designed to he
f-administered.. As required by law, all patients or relatives
1 be furnished a printed statement concerning their rights
er the Privacy Act. Information about military service will

be Eonf;rmed by checking official DOD records. Other .types of
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upat1onal exposure will also be checked, where possible. The
stions concerning both military service and occupational exposure
1 be worded in such a way so as not to suggest that these

cific exposures.wvere associated with the ne0p1asms

data from completed quest10nna1res w111 be analyzed accord1ng
standard statistical methods to determine differences between

es and controls with regard to civilian and military exposure
herbicides, service in Vietnam, other environmental and occupational
osures, and medical history. Relative risks will be estimated

odds ratios, calculated by Mantel-Haenszel procedures for comb1n1ng

ks of statistical 51gn1f1cance will be used to calculate p-values
confidence limits of relative risk estimates. Other statistical
cedures will be used, as warranted. '

2x% tables, and by logistic regression techniques. Standard
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