PLAINTIFF’S EXHIBIT

Yalc Univer Sity New Haven, Connecticut 06510

CONNECTICUT CANCER EPIDEMIOLOGY UNIT
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(203) 436-8904
J. WISTER MEIGS, M.D., Dsrector

October 13, 1980

Dr. Hilton C. Lewilnsohn
Raybestos-Manhatten, Inc.
100 Oakview Drive

Trumbull, Connecticut 06611

Dear Dr. Lewinsohn,

Please review and give me a call. I haven't
yet included the sample of the listing. I haven't
heard from Dr. Vidone yet. I outlined your section
briefly.

Vgﬁy truly yours,
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Jéne Teta, M.P.H.
Research Associate
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Ahe-lacidesee—of Malignant Mesothelioma in Comnecticut, 1925- 11977

by H. C. Lewinsohn, J. W. Meigs, and M. J. Teta

I. Introduction and Aims

Bruckman et al. (1977a) reported that "the combined sex age-adjusted

mesothelioma incidence rate (AAR) per 100,000 Conmnecticut population

has exhibited a possible ten-fold increase since 1935... They ac~
knowledge that the available statistics might be subject to diagnostic
error but, nevertheless, postulate that the rapid increase in the State's
mesothelioma incidence rate is closely related to the increase in the

State's "cumulative asbestos consumption', which includes asbestos eu’is-

sions from industrial sources, motor vehicles, and building demolition.

One criticism of their study is the failure to make available complete
occupational exposure histories for the 133 diagnosed (1935-1972) cases

of mesothelioma drawn from the Connecticut Tumor Registry (CTR). The

Air Compliance Unit of the Connecticut Department of Enviromnmental

Protection has monitored asbestos concentrations in Connecticut (Bruckman,
1977b; Bruckman, 1978) and proposed an ambient air standard for Connecticut
of 30ng/m3, measured over a thirty-day interval. The rapid increase in the
State's mesothelioma incidence reported in 1977 is referred to as justifica-
tion for this propbsal. A second criticism is the failure to investigate

the degree of certainty in these diagnoses and to institute a pathological
review, if it.is warranted. The present dey study has been designed Atq .
re-examine the identified cases of malignant mesothelioma recorded in 319 5 v C

~t- UCCO017516

Union Carbide trial exhibit UC-4089: Jane Teta (Yale) to Hilton C. Lewinsohn (Raybestos-Manhattan) Enclosing Dra... Published by AsbestosClaims.Law
ACL Doc 18702 - Page 3 of 42 asbestosclaims.law/library/18702/3


https://asbestosclaims.law/library/18702/3

CTR and attempt to determine the role of various etiological factors, such

as occupational and environmental asbestos exposures. In view of the aer
Sugaett

Arrowiedpod possible diagnostic errors, which our results werdfy, a thorough

review of available histological material is being undertaken.
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II. Methodology

The CTR has identified 229 cases of malignant mesothelioma as well as 38 other

pleural tumors, not mesothelioma, which were diagnosed in the state between

1935 and 1977 (Table 1).
W%/mdical, demo-
graphic, and occupational data have been collected for the cases and for the
respective spouses of cases diagnosed 1955-1977. Similar information has been
gathered for a random sample of epproximately 700 decedents (1935-75) aged 20
to 98 years fromthe Division of Health Statistics of the Commecticut Department
of Health. Serviceés,

Descriptive epidemiology for this research pertains primarily to the fqrt;-
three year time interval. Future case-control comparisons will include\cgses
(215) diagnosed after 1954 (Table 1), and controls (604) whose deaths oécurred
during this same time period. This procedure yields a case-control ratio of
approximately 1:3, while reducing sources of error resulting from the limited

la.t.k ) “’
occupational and medical data prior to 1955 and the i4meweesdmg awareness of

+h.'S Carler
mesothelioma associated with the®@ver time pegiod (1935—19133. The Price
and Lee City Directories were searched for job title and name of specific
employer or industry for cases, controls and spouses at 1, 10, 20, 30, 40 and
50 years prior to date of diagnosis,‘death or until thé subject was less than

twenty years old. An occupational history search was attempted for spouses

to coincide with these intervals for their corresponding cases.

The-thwee-digit 1970 U. S. Census industrisl and occupational codes (U. S. Dept.
of Commerce, 1971) were assigned to the employment information ascertained from
medical histories, death certificates, and City Directories. A machine readable

11isting of job and industry titles has been developed for all cases, spouses,

u1s-1977.

and controls, This will form the basis for classification of study subjects
.- ADDEG
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Table 1. Sex, age and diagnostic - cheracteristics of cases of malignant
mesothelioma and other pleural tumours d1agnosed in Connecticut,

1935-1977

Diagnosis? Males females  Total Mean age  Perchpt ‘positive’’  Percent
histo wlop»'ed‘
Pleural
mesothelioms 1w (P s 3w o e (6
Pleural tumour 24 (12) 14 {8) 38 (20) 62 (63)
{other than
mesothelioma)
Peritoneal
sesothelioma 20 (18) 13 M) 33 (29) 58 (59)
Mesothelioms at
Oother sites &
at unknown sftes 2% (21) 20 (W4) 49 (335) 52 (s4)
. Total 175 (145} 82 (70) 267 (215) 59 (e60)
< w0 (1976)

ield Number 19 (US Department of Health, Education, and Welfare, Matfona) Cancer
Institute {1976) :

L furwuTopyeesmo. deceased) » 100 . .

U Numbers in brackets refer to the period 1955-1977
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into asbestos exposure categories for future case-control comparisons (sample

from listing Fig. 1).
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I11. Results

Descriptive Epidemiology
cud jorr el
The incidence rate for mesothelioma in Connecticut is 2.§/million for

the years 1935-1977. aga—adjueeed—!ucrﬁeueeigptes per 100,000 population

(using the 1950 US population as a standard) increased for both sexes, but

there was a rapid rise from about 1960 for males (Fig. 2). The male-female
ratio is approximately 2:1; the mean age at diagnosis is fifty-—nine years.

‘lﬂy‘J*L Survival time from date of diagnosis to date of death is approximately ten

months.

Ten cases were reported in an area (New London) where shipyards are located,
and five of these were identified between 1975 and 1977 (Fig. 3). The geo-~
graphical distribution of mesothelioma shows evidence of urban clusters in
the 5 largest cities (Bridgeport, Hartford, Waterbury, Stamford, New Haven)
where 30% of the cases resided at time of diagnosis (Fig. 3). Since these
locations have comprised 20-30% of Commecticut's population (1940-1977),

the suggested urban effect may reduce to a factor of population density.
These 5 large cities and New London are also centers of Labor Market Areas

oy -=djusked  (ale for wales
(IMA). All 6 areas exhibit a similarly increasing?incidenceVissh—the—Bridge—

pore~L¥A—rire-nmiphestoverztd. The Stamford LMA's mesothelioma rate shows aa uuuplqhd

sharp increase since 1965 (Fig. 4).

A005gY
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SLIDE REVIEW

Mmm%mmmﬁ—eﬂ
ptive résu se

i g-
—hgsds: Malignant mesothelioma is a very rare disease, expectedAin only 2
persons for every million at risk. Resistance to acceptance of mesothelioma

as a disease entity persisted until the late 1960'sq despitaWagner's—1960

33
repert—0Y 3% RIBToIUEiTatiy-—proven—cases—of-pleurat—mesotheltoma assoclated
Wagaert

with Cape crocidelite—asbestos—fieldo—in—So—Aftra. A Thks widely published rnb‘lozd
) Capecmwidirte  Cape ceciddlile *,

association of.mesothelioma with asbestos exposureT-hneuer, created the W
Eor Be fatioduchion o
ﬁ potential fee diagnostic biase

In-addition—te—its—rarity-gnd—the—subsequent—tark—ofawareness, {fositive
oféewn

diagnosis of mesothelioma 1sAcon:plicated by its confusion with other forms
of cancer. (Dr. Vidone's discussion of simulators.) The controversy over
criteria for positive diagnosis is well-documented in the literature. Most
expertes agree, however, that without an autopsy it is difficult to distin-
quish mesothelioma from a metastasis from another primary site.
Mh&-oi—ehee%w examined, for all CTR reported
cases of mesothelioma and for all pleural tumors other than mesothelioma

(1935-77), the histological basis for diagnosis (tables 2,3). For 12X (32)
{icsue Wl examined

of the cases, no at time of diagnosis,
the o‘ognl\ of ugig:w va(ied »
while available

(M935-1477)

Overall only 44% (105) of the 238 deceased cases are known by the CTR
to have been autopsied. The percentages for all categories, except peritoneal
mesothelioma, are low,ranging from 33X to 40Z.

These results guggested the advisability of a case review, shiek-was
-made—feanible-by-the—targe-proportion—eof-patients—with-available histological
material at-time—ef—diagnosts: Dr. Romeo Vidone, chief pathologist at St.

UCC 017525 4‘30599
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1

shudyi
Raphael's Hospital, is presentlyaw@alil the medical records (except oc-

cupational data) and slides we have obtained for cases diaﬁi:ea‘ after 1954,

Sought™
Cooperation was eldeited from 37 hospitals, of which 30 haveﬁprovided us

with the materials requested.
(Dr. Vidone-Summary of Findings)
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DISCUSSION
Although this study was undertaken initially in an attempt to discover whether it
wouls be feasible to determine the environmental factors responsible for the increase

of malignant mesotnelioma in the State of Connecticut, it has suffered from the

lack of detail in available records. Tabie—ii—and—Ii—itluttrete—~ene—oft—tre
. qve

1es
4 ﬁ‘jor deficienc?s in the cata available for study, n-age}y the low autopsy rate .
tathlogta) waleaey
evpes—ui—tiosue

vj@for the pleural mesotheliomata and the inadequacy of the e

available and used for diagnostic purposes.

—>
It nas been our experience that occupational histories are not routinely obtained

ané included in hospital records,, Smoking hablits are not routinely recorded and

no inquiries arc macde of patients adnitted with suspected malignant disease re-

garding their hobbies or part-time activities.

In our search through the C. T. R. raper files (i.e. hospital records), we found
job titles for only 17X of the mesothelioma cases. If we exclude from this group
those merely designated as ''retired", "housewife"” or "student', the figure is re-
duced to 127%. We were only ahle to ascertain the type of industry in 7% of these
cases. This data is applicable to 220 cases consisting of:

195 mesotheliomas in the Connecticut Registry, 1955 - 1977,

5 mesotneliomas from the Veterans Administration files, 1955 - 1977, and

mors, not mesothelioma, recorded 1955 - 1877,

A00606

UCC 017532
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Co==ent on the significance of the findings on the slide review.

It is evident that until the physicians or hospitals investigating cases of
oQupatinad & o

o
rmalignancy aprreciate the importance o{Kenvironmental facts of the etiology of
I'd

these ciseases, no attempt can be macde to aprortion the blame to any particular
factor unlecs adeguate histories zre availaXle containing cozplete information on
lifestyle, habits, hobbies, part-time activities and details of occupation anc
industry. It is also essential,particularly in the case of a rare tumor wWhich
difficulties,to obtain sufficient tissue for study before

.
an ¥
Whenever a tudor is found where mo association ertsts

8

may present ciagnostic

tse final diagnosis is cade.

s
Cmd -

between it aac a particular occupatioznal or environmentel factor, every zatt

and tc subseguentliyv verifis

.s

' 40060,
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WS anC Al LN aiOom-
Fe mett She nal oken treadeC fur ehrome

meilzsent if. Ousezpet from 05 1w 15
mp Sairy intermitiently for ter years.
Darinp tbis perioc, tbe skin of ber fore
arme became exiremely thin, and she
experienceC severa. episodes of subcota-
neovs exiravasatior of biood

Or the fourth hospital day, she was
transporied w the x-ray department,
where it wat npowe¢ that she had two
superfcia) tears ip the skin of the left
{forearm will. gaping margmns Atlempis
were made w suture the skip edges togeth.-
er. but the sutures tore througr the shin.
The eCpes were held togeiber with strips
of sienile Lape.

Or. une other occasiop during ber hospi-
1a} s121. siLiiar lesiops deveioped during
the course of iranspor: to anc from ber
bed for other diagpostic procedures. These
jesions faiied 1o heal during ber hospital
stay. and gross evidence of infection was
po: noted

Comment. —Transport by handhng
of ine forearms, even thovgh careful-
Jv done, resulied in serious, poorly
healing tears of the skip in this
overweight, weak woman. Even
thougt exira care was taken after the
initial episode. there wae recurrence.
Ir. this c28€ Lhere was no complaint or
dissatisiaction expressed by the pa-
tient or the family. but such episoges
have the potertial for risk of com-
perszbit injury. Certainly there have
heer, aliegations of hospitai-bzsed
inju—y with jesser justification.

11 wouif be prudent for physicians
nospiizlizing paiients who Lave beer
receiving steroid therapy to place a
warning pote on the chart advising
hespita! personnel to use extreme
car¢ when bzthing, =assisting, or
srzrnsporting such patients.

Loma ¥ C:Wa WD
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Carcincma at the Site
of He'pes Simplex Infection

To tie ECizo~ —THE JOURNAL recently
sablisked a letter entitied “Carcino-
ma at the Site of Herpes Simplex
Infection” (243.2396, 1880). My letter
is to note further the occurrence of
such a sitcation. 1 personally had
bzsosguamous carcinoma develop on
twe occzssons. The first occurrence
wzs approximately five or six years
sgo at the site of a vaccination for
small pox that 1 had received for
traveling. After the vaccination site
did not heal for one year, I became
suspiciozs znd had it excised at the
lora} uriversity hospital. 1 was ap-
pruximetely 55 vears old at that
Lime.

JAMA, Oct 310, 1980— Vol 244, No. 15
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ope vear. It wzs removec by & None
surgical procedure 21 & local unjversi-
ty center, and & diagposis of basc-
squamous cell carcinomz was made
egain. At that time, the dermatolo-
gist performing the chemosurgery
mentioned how upuscal the lesion
was, ipasmuch as there were not
supposed 10 be suck things as basc-
sguzmous carcinomas. Both wounds
healed without any upusual event.

After the first occurrence, 1 con-
tacred D= Hermar Pinkves in Detroit,
zrnd he sizied tha: there were about 2
dozen czses ip the literature at that
time. ] saw himm at 3 meeting shortly
after the chemotherapy, and he com-
mented or the upusval nature of this
conditiop occurring more tharn once,
though be was more aware of s
occurrence tharn he hed beern before.

There is ap embarrassing sitcation
about this personally, and that is tha!
1 arr s Sermawiogist.

There were no other forms of ther-
apy used op these lesions with either
surgery. anoliblotics. or phowcy nemic
ipaciivaiior, nor zIn ] z smoker. ]
have bad arp occamional locaiized
herpes simpiex infectior during the
past 20 vears.

Mamip L Geon MO
AluDo" Meowza: Group. ST
Cnscapo

The Auiopsy
and Asbestos Exposure

To the Editor.—1xn the article entitled
“The Avutopsy: Pazsi, Present. and
Future” by Apderson and co-workers
(242:1C5€. 1979, the 2)! ip the rate of
avtopsies is decried, and several
cogent reasops are presented for a
reiurn Lo the previous high number of
such esxzminztions, a goal formerly
pursued by dedicaied house officers.
One additional need for posimor-
tem reviews Las been given emphasis
ip recent years by the epidemiologic
and clipical information gathered in
connection with the asbestos-related
disezse. Beczuse wWorkers zre now
begirning to present racisiomical and
zliered physiviogical evidence of the
eSects of the inkzlztion of free zsbes-
1os fiber, years W decaces after initial
work exposure, 3 problem in work-
er's compensztion adjudication has
arisen. The changes elicited through
clinical study, alihougk present, most
often do not have accompeznying
svmptoms, as Ve, nor khave they
caused zny disability, as yet There
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L howeser, wILL

Slanles Whnere Crall has

thess in
resciwd from polmonary cancer o- 2

LnGracic E

0T perilones! MeSOLRENOTE,
it 15 Jmperiant W icentify Lhe Lissue
alieraticns directiy atwribuiabie w
occupational contact wilh the respira-
bie asbestos fiber.

As we have eournseled family survi-
vors of such persons dying of 2sbesto-
sic or ite related disease siales. or

th, to reques: a necropsy w lend
substance Lo a worker’s compensation
ciaim, 1t is strongly suggested that all
physicians or house swafi ecaring for
such patients urge relatives to permit
the examiration. These procedures
will not oply aid the beneficiaries bu:
w3l also prove of worth w physiciars
in familiarizing them with the fing-
ings characierizing a greativ under-
diagnosed job-generated disease.

Furihermore, such positmortem
catz wil! aid ir our knowing what
zctvelly hzppens w a worker under
certain conditions of exposure and
will bhelp 1w rectifv the ipaccurate
conclusions drawr from the current
underreporiing of occepationally as-
svoiated disease.

Aan Sermigs FR IO MT
" o 5 c
Scnoo of Meoicne

LOs Anpews

Safety of Ipecac Syrup
t4

Te¢ the EZitor.—0Op bhenzl of 1
Americar 4ssosiatiorn of Poison (i
tro! Cepters, 1 am concernec 2pout
the tithpg of & recent J4MA4 article,
*Death Resulting From Ipecac Syrup
Poisoning” (242:1927, 198D). 1 2m wor-
ried tha: the index skimmer or stan-
per—particularly if be is of the oider
schoo! reared in ap era of gasiric
Javage for mansgement of poison-
ings—may ipadvertently conclude
that the typical emetic dose of syrup
of ipecac was responsible. 1n reality,
the dose was three o four bottles per
day for three months—thus repre-
serting  Jong-term poisoning.

As noted by the authors, syrup of
ipecac as ap emetic agent has a
remarkable safety recorg; its current
availzbility over-the-covntier and in
the heme jermits an enormous saving
of neediess visits 10 emergency rooms
for the ireaiment of accidentz] inges-
tiens. ] think that it would be unfor-
tunale indeed were the inference
drawp that single emetic doses were
risky.

he

Wi iaw O Rosinrson. MO
Chito-en's Orthonedic Rosonsl
anc Medize' Caer
Amerizar. AssoZiston
©* Foison Control Centers
Swattie
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The Influence of Qccupational sand Environmental Asbestos Exposure on
the Incidence of Malignant Mesothelioma in Connecticut.

by H. C. Lewinsohn, J. W. Meigs, and M. J. Teta

Introduction

Bruckman et al. (1977a) reported that "the combined sex age-
adjusted mesothelioma incidence rate (AAR) per 100,000 Comnecticut
populetion has exhibited a possible ten-fold increase since 1935..."
They acknowledge that the available statistics might be subject to
diagnostic error but, nevertheless, postulate that the rapid increase
in the State's mesothelioma incidence rate is closely related to the
increase in the State's "cumulative asbestos consumption®, which
includes asbestos emissions from industrial sources, motor vehicles,

and building demolition.

One criticism of their study is the failure to make available
complete occupational exposure histories for the 133 diagnosed (1935~
1972) cases of mesothelioma drawn from the Connecticut Tumor Registry
(CTR). The Air Compliance Unit of the Comnecticut Department of
Environmental Protection has monitored asbestos concentrations in
Connecticut (Bruckmaen, 1977b; Bruckman, 1978) and proposed an ambient
air standard for Connecticut of 30ng/m3, measured over a thirty-day

interval. The rapid increase in the State's mesothelioma incidence
A006
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reported in 1977 is referred to as justification for this proposal.

The present study has been designed to re-examine the identified

cases of malignant mesothelioma recorded in the CTR and attempt to
determine the role of various etiological factors, such as occupational
and environmental asbestos exposures. In view of the acknowledged
possible diagnostic errors, which our results verify, a thorough review

of available histological material will be undertaken.
Methodology

The CTR has identified 267 cases of malignant mesothelioma of the
pleura (147) and peritoneum (33), other mesotheliomas, including
breast, ovary, synovial membrane, testis, spermatic cord, perivesical
tissue, cervical glands, brain, esophagus, bone and sternum (49), and
other pleﬁral malignant tumors, not mesothelioma (38), which were
diagnosed in the State between 1935 and 1977 (Table 1). Disease
topology and morphology are coded according to the ICD-O (World Health
Organization, 1976) classification. Medical, demogrephic, and occupa-
tional data have been collected for the cases and for their respective
spouses. Similer information has been gathered for a random sample

of approximately 700 decedents (1935-76) aged 20 to 98 years from the
Division of Health Statistics of the Connecticut Department of Health

(Table 2).

Descriptive epidemiology for this research pertains primarily to the

forty-three year time interval., Statistical modeling and future

AD06 14
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case-control comparisons include cases (215) diagnosed after 1954

(Table 1), and controls (605) whose deaths occurred during this same

time period. This procedure yields a case-control ratio of approximately
1:3, while reducing sources of error resulting from the limited
occupational and medical data prior to 1955 and the increasing

awareness of mesothelioma associated with the later time period

(1955-1977) .

The Price and Lee City Directories, utilized as an occupational

data source for the three populations, were available for approximately'
sixty-six percent of Connecticut towns from 1890 to date ( with the
exception of smaller towns). Directories were searched for job

title and name of specific employer or industry for cases, controls

and spouses at 1, 10, 20, 25, 30, 40 and 50 years prior to date of
diagnosis, death or until the subject was less than twenty years old.
An occupational history search was attempted for spouses to coincide

with these intervals for their corresponding cases.

The three~digit 1970 U. S. Census industrial and occupational codes
(U. S. Dept. of Commerce, 1971) were assigned to the employment
information ascertained from médical histories, death certificates,
and City Directories. Industrial coding wes determined on the basis
of product descriptions for each specific employer which were found
in the manufacturing directories of Connecticut, published by the
State Department of Labor (1957, 1966, 1973) and from the Price and
Lee Directories for non-manufacturing industries. From the complete
listing of job and industrial codes a subset was selected by

H. C. Lewinsohn, utilizing published socurces indicating occupations

ADOB12
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and products associated with asbestos (Hutchison, 1976; Levine, 1978;
Weston, 1976). This will form the basis for probable asbestos
expsoure classifications. The City Directory data over five decades

provides information on duration of exposure.

With a categorical response variable of occupational asbestos
exposure, two fundamental research interests can be tested: 1.
Whether cases and controls differ significantly with respect to
job-related asbestos exposure (Relative Risk) and 2. The nature of
the relative contributions of occupation, spouse occupation and geo-
graphical residence to the incidence of mesothelioma in Connecticut
(Logistic Regression). In addition, the health experience of spouses
of occupationally exposed cases and spouses of non-exposed cases can

be compared.
Results

0f all cases diagnosed as pleural mesothelioma, twenty-one percent
(31) had unknown staging (SEER, 1976) and sixty percent did not have
an autopsy. The forty-nine cases of mesothelioma of other or unknown
site have a mean age of fifty-two years and sixty-seven percent are
without autopsies. The male-female ratio is approximately 1.5:1
(Teble 3). The question of the accuracy of classification cof

cases of malignent pleural tumors into mesothelioma and other pleural
tumors naturally arises. The mean ages and the male-female ratios

are similar for these two groups and the "other pleural tumor”

ACOB13

UCC 017539

Union Carbide trial exhibit UC-4089: Jane Teta (Yale) to Hilton C. Lewinsohn (Raybestos-Manhattan) Enclosing Dr... Published by AsbestosClaims.Law

ACL Doc 18702 - Page 26 of 42

asbestosclaims.law/library/18702/26


https://asbestosclaims.law/library/18702/26

5.

group exhibits weak diagnostic confirmation, i.e., seventy-one

percent positive histology and only thirty-five percent autopsied.

A discriminant function analysis of these two groups of cases (diagnosed
after 1954) on the basis of age, sex, survival, time, stage, and number
of tumors yields a sixty percent misclassification. This result suggests
that: 1. Either these variables are not sufficiently powerful
discriminators of pleural mesothelioma from other pleural tumors, or

2. The two groups, as a result of mis-assignment of a substantial number
of cases to the incorrect category, now lack the he%erogeneity one

would expect from distinct categories.

If consideration is limited to cases identified after 1954, when
recorded clinical detail in general improved, as well as an increasing
avareness of this form of cancer, the number of cases with solid
diagnostic confirmation and characteristics consistent with the

natural history of mesothelioma are strikingly few. Of the 131 cases
classified as pleural mesothelioma, 124% (95%) had histologicel material,
(specimen from biopsy, frozen section, surgery, autopsy or D and C)
examined and autopsies were performed on forty-five cases (38%). The

proportion sutopsied is disappointingly small.

Table 4. shows the percentages of subjects with these two diagnostic
critieria for mesothelioma cases of other or unknown site, for

peritoneal mesothelioma, and cases 6f pleural tumors, not mesothelioma.

ADOGBG 14
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As a result of these findings, it is imperative that a slide review
and a re-examination of hospital clinical reports for all cases of
mesothelioma and other pleural tumors be underteken. A commitment
has been received from an independent pathologist for this aspect
of the study. The following data analyses are subject to change

subsequent to this procedure.

Descriptive Epidemiology

Between 1935 and 1977, the CTR identified 229 cases of mesothelioma,
2.2
yielding an overall crude incidence rate of fewr per million. Seo tlfi;g
Age-adjusted incidence rates per 100,000 population (using 1950 U. S.
population as a standard) for pleural and peritoneal mesothelioma
consistently increase and exhibit a rapid rise beginning about 1955 -
.0% (1935 ~ L44); .07 (1945 - 54); .18 (1955 - 64) (Figure 1.).
We are in the process of generating these rates through 1977. of
these cases, 195 (85%) were reported after 1954. The male-female
ratio is approximately 2:1; the mean age at diagnosis is fifty-nine
years. Survival time from date of diagnosis to date of death is

approximately ten months.

A logistic regression model of the form:

( igi ) =4+ B, X; + 82 X, + B3 X3f

Log
wag fit in order to examine the incidence of pleural mesothelioma
(binary response variasble) as a function of the categorical explana-
tory variables - time, age and sex (Xl, X2, X3). Connecticut population
figures supplied by the Comnecticut State Department of Health were

A
used for denominator data in the estimate of disease probability (P).
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The three and two-way interactions of time, age and sex were found

to be unimportant and the main effects model provided a reasonably

good fit (p) 0.1).

From the estimates of the model parameters (ﬁl, %2, §3), changes

in relative risk (here approximated by the odds ratio) over time
intervals, age categories, and sex groups are approximated. Persons
exposed between 1975 - 77 carry 3.5 times the risk of pleural
mesothelioma as those exposed between 1955 - 64. With progression
across the age intervals: 45-54, 55-6L4, 65-7k,...the individual risk
of this disease is 1.5 times greater than in the preceding ten year
age group. As one might expect, males have three times the risk of
females. In assessing these results, the poor diagnostic confirmation

outlined in Table 3 should be borne in mind.

The geographical distribution of cases of mesothelioma throughout
Connecticut shows evidence of urban clusters in the five largest
cities where 30% of the cases resided at the time of diagnosis. Since
these locations have comprised from 37% to 20% of Connecticut's
population (1940 - 1977), the suggested urban effect reduces to

merely being a factor of population density.

These five large cities are also centers of Labor Market Areas {IMA)

of which there are eighteen in the State. Application of the Cochran-
Mantel-Haenszel Test of Average Partial Association (Landis et al., 1978)
between these five LMA's and time of diagnosis (1935-77), while

controlling for population age differences, suggests the following:

AOO6 16
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1. Incidence trends (i.e., the manner in which an area's cases
distribute over given time intervals) are primarily the same for

four out of five IMA's tested. One region suggests & greater proportion
of its cases appearing in more Trecent years than the others (p=.0k).
This is readily explicable by the substantial in-migration experienced
by this one area and its increasing industrialization as opposed to

the other highly industrialized areas whose populations have gradually

decreased over time and are, therefore, more comparable for analysis.

2., With the exclusion of this one IMA, the others indicate a similar

distribution of their cases of mesothelioma over time (p=.17)

This possibly implies similar patterns of asbestos exposure for the
four large industrial regions of Connecticut. Until such time as the
mesothelioma incidence has been adjusted for the previously mentioned
diagnostic weaknesses and possible misclassificaetions and until the
occupationally exposed cases have been identified, it is not possible
to determine the role of environmental asbestos exposure, if any, in

the remaining cases.
Sumpary

Medical, occupational, and demographic data were collected for 267
cases of malignant mesotheliomsa and other pleural tumors, their spouses,
and 605 controls. Methodology was developed for classification of
subjects into probable asbestos exposure categories on the basis of
product and job descriptioms. Although disease incidence rates

exhibit a rapid increase from 1955 to 1977, there remains a serious

question of diagnostic reliability. A case review will be undertaken.
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Figure 1. Age-adjusted Incidence Rates by Decade of Diagnosis,

Pleural and Peritoneal Mesothelioma, Connecticut, 1935 - 1974
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Table 1.
Diagnosis Period 1935-T77 Period 1955-77
Primary Pleural Tumors (T63) 185 151
Mesothelioma (MS0S) 147 131
Other 38 "~ 20

Peritoneal Mesothelioma

(158, M905) 33 29
Mesothelioma Elsewhere 49 35

Site not pleura or

peritoneun 37 27
Site unknown (T99) 12 8
267 267 215 215
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Diagnosis

Peritoneal
Mesothelioma

Other mesothelioma
(not pleural or
peritoneal)

Pleural tumors,
not mesothelioma

Table k.

=2
o]

35

20

"Positive Histology"''  Autopsy

1. SEER, 1976, Code/Field Number 19
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