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TO:

FROM:

»BE_FOS INTERNATIONAL ASSOCIATION

(Limited by Guarantee) RE CE lvE D
68 GLOUCESTER PLACE, LONDON WiH 3HL, ENGLAND SEP 1~ 1985
MEMORANDUM JtauwmwquD
Medical Advisory Panel OUR REF.:
ATIA/20/1/16 /HAS

Director General
11 September 1985

Asbestos-related Disease from Exposure to Brake Dust

The abstract of a paper by Dr. Paul Gross is circulated to you for

advance information. Dr. Gross kindly forwarded this to me together with
his paper.

However, please note that the paper has just been submitted to the BJIM,
and therefore at this juncture no use can be made of it. _

When news of publication is received, I will let you know.

-

J Ll-nc)’\

Sir Neville Stack

cc Dr. P. Gross

ATA/20/1/16 /848
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ASBESTOS-RELATED DISEASE FROM EXPOSURE TO
BRAKE-DRUM, OR BRAKE-LINING DUST:
THE PROBABILITY OF ITS OCCURENCE

by

Paul Gross, M.D.



YalC UniV-Cf Slty New Haven, Connecticut 06510

CONNECTICUT CANCER EPIDEMIOLOGY UNIT
30 COLLEGE STREET

(203) 436-8904

J. WISTER MEIGS, M.D., Director

October 13, 1980

Dr. Hilton C. Lewinsohn
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.

Very truly yours,

N

Jane Teta, M.P.H.
Research Associate

JT:bav

Enclosure
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Malignant Mesothelioma in
Connecticut, |A43S-~1977

J

by

H. C. Lewinsohn

J. W. Meigs

M. J. Teta

Presentation to the Connecticut Thoracic Society, November 4, 1980
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Ahe—lueidence—of Halignﬁnt Mesothelioms in Comnecticut, 1q25- 1977

by BH. 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 Connecticut 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 eﬁfis-

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 Comnecticut Department of Environmental

Protection has monitored asbestos concentrations in Commecticut (Bruckman,

1977b; Bruckman, 1978) and proposed an ambient air standard for Connecticut

of 3Ong/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 itds warranted. The present dey study has been designed Ato'_) O - C
2052

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 aer

. Sugoelr
Arrowieadgod possible diagnostic errors, which our results wertfy, a thorough

review of available histological material is being undertaken.
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I1. 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). Bisease~topodogi—and marphology Are Codad—80eosding
W@%/ Medical, 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 approximately 700 decedents (1935-75) aged 20
to 98 years fromthe Division of Health Statistics of the Connecticut Department
of Health. Servicés.,

Descriptive epidemiology for this research pertains primarily to the fort;’-
three year time interval. Future case-control comparisons will include cases
(215) diagnosed after 1954 (Table 1), and controls (604) whose deaths o;:curred
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

. lut_/( (] *
occupational and medical data prior to 1955 and the 4imeweesdmg awareness of

+h. s Qarler
mesothelioma associated with twe=f®wer time period (1935-19!?. 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 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~digst 1970 U. S. Census industrial 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
listing of job and industry titles has been developed for all cases, spouses,

14$$-1477.

and controls, This will form the basis for classification of study subjects
- AN

- 2 - =
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Table 1. Sex, age and diagnostic characteristics of cases of malignant
mesothelioma and other pleural tumours diagnosed in Connecticut,

1935-1977

Diagnosis® Males Females  Total Mean age  Percint 'positive’’  Percent
histology wto:peﬁ‘

Pleural

mesotheljoma j02 (94)b 45 (37) - 147 (131) 61 (62) 93 (95) {38)

Pleural tumour 24 (12) 14 (8) 38 (20) 62 (63) 71 (85) 35 (37)

{other than

mesothelioma)

Peritoneal

mesothe)ioma 20 (18) 13 (1) 33 (29) 58 (59) 94 (97) 89 (88)

Mesothelioma at

other sites &

at unknown sfites 29 (21) 20 (14) 49 (35) 52 (54) 33 (41)

. JTotal 175 (145) 92 (_70) 267 (215) 59 (60) 4 (45)
9 w0 (1976)

& ield Number 19 (US Department of Health, Education, and Welfare, National Cancer
Institute (1976)

Cfirr—yrromrieeno. deceased) x 100 - .

¥ \irbers fn brackets refer to the period 1955-1977




into asbestos exposure categories for future case~control comparisons (sample

from 1listing Fig. 1).
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I11. Results

Descriptive Epidemiology

wd jur
Th:jz;uae incidence rate for mesothelioma in Connecticut is 2.#/million for
the years 1935-1977. hga-adjeeeeé—tuetﬁEnEEJgptes 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 dlagnosis is fifty-nine years.

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 shnws 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 20-302 of Connecticut'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

acp -edjuskd  pule for wales
(LMA). All 6 areas exhibit a similarly increasing’fincidence

port—hMb—tieMIEhesToverad:. The Stamford LMA's mesothelioma rate shows am wmplqheﬁ

sharp increase since 1965 (Fig. 4).

A0050%
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GEOGRAPHICAL MAPPING OF CASES OF MESOTHELIOMA (1935 -1977)

BY TOWN OF RESIDENCE AND 1960 LABOR MARKET AREA
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SLIDE REVIEW

TTveTE asé mE
» ptive resu se
idgnrification-whieh—is—limited-by factorsTretating—to—the—qualtry pratag-

A —ngsis: 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 despite Wegmer's—1960

ki)
mmmﬁ—mmm

Wagaors

with Cape crocidelite—esbeston—fieldo—in-Se—Afira. , Faks widely published rnhhoch
Cape trocidolile

assoclation of mesothelioma withﬁasbestos exposureT-b-eser, created the W

Cat he’flﬁoc’ugh'oh of
potential fee diagnostic biase

In—-addition—te—tts—parity-and—the—pubsequent—tack—of—zwererness, fPositive
oltem

diagnosis of mesothelioma isAcomplicated 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
experts agree, however, that without an autopsy it is difficult to distin-
quish mesothelioma from a metastasis from another primary site.

In-the lightof these—diffievities\kh examined, for all CIR reported
cases of mesothelioma and for all pleural tumors other than mesothelioma

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

of the cases, no mewm-pathological-material-aexisted at time of diagnosis,
he O-(l&l'\ of Lad vavied »
while available .
A (435-1477)
Overall only 44% (105) of the 238 deceased cases are known by the CIR
to have been autopsied. The percentages for all categories, except peritoneal
mesothelioma, are low,ranging from 33% to 40%.
These results suggested the advisability of a case review, ashieh—wes

-made—feasible—by-thetarge—proportion—of—patients—with—-evailable histpological
material at-time-ef-diegnosts: Dr. Romeo Vidone, chief pathologist at St.
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Eﬂ‘uﬂvi7’

Raphael's Hospital, is presently sewlewiag the medical records (except oc-~

cupational data) and slides we have pbtained for cases diaizosed after 1954,
Sought™ us Ru
Cooperation was eldeited from 37 hospitals, of which 30 havikprovided us

with the materials requested.

(Dr. Vidone-Summary of Findings)

ADOBGC
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DISCUSSION
Although this study was undertaken initially in an attex=pt to discover whether i:
woulc be feasible to determine the environmental factors respomsible for the increase

of malignant mesothelioma in the State of Connecticut, it has suffered from= the

lack of detail in available records. TabteTl—afi—Ttii—iliuctrate—ome—et—tire
yed . ave
25; nchr deficienctys in the data available for stucdy, mems%y the low autopsy rate .
ratholegita) waleraf
eunes—i—eiooue-

é@for the pleural mesotheliozata and the inadequacy of the e

available and used for diagnostic purposes.

—>

It nas peen our experience that occupational histories are not routinely obtained

anc¢ included in hospital records.l Sricitdng habits are not routinely recorded and

no inquiries arc made of patients admitted with suspected malignant diseass Te-

garding their hobbies cor part-time activities.

paTeti ackiviien.

In our search tarouzh the C. I. R. raper files (i.e. hospital records), we found

job titles for only 17% of the mesothelioza cases. If we exclude frox this group
those merely cesignated as ''retired", "housewife" or '"student'", the figure is re-
duced tc 127,. Wwe were only ahle to ascertain the tyre of industry in 7% of these

cases. This data is applicable to 220 cases consisting of:

195 mesotheliomas in the Coanecticut Registry, 19535 - 1977,
5 mesotneliomas from the Veterans Administration files, 1955 - 1977, and

20 ple

nors, not mesothelioma, recorded 1955 - 1977.
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e review.

(]
[V
0.

Coc==ent on the significance of the findings oz the s

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

malignancy aprreciate the importance o{ﬁenvironzental facts of the etiology of
Ie

these diseases, no sttezpt can be macde to arrortion the blame to any particular

complete inforzation on

&

i

s acsguate nistories zre svailz Te contzinin

lifestyle, habits, hobbies, part-time activities and cdetzils of occupation and

.

industry. It is also essential,particularly in the case of a rare tumor which

o

zay present clagnostic cifficulties,to obtain sufficient tissue for study befcre
N L)
an ¥

f£inel ciaznosis is made. Wnenever a tumor is found where wo association exteess

the
between It anc & rarticular occupational or environtentel fastor, everyv szitec::
shzulld be zade to fully docuzent 2ll the ee=mmw: ‘asic and I subsecueniiv veris:
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“hiet-l T wa
Do Jutgraestile:
“ Te ant an o Llnwt aidum-
e T.eft Shr Ral el Lrealel fur LnTOnC
rirg s novit:s 0f Lhe keer wiih O€Xe-
reltasent I ouszpes from (3 w 1D
mg Czir inwermitiently {or Ler years
Dar.np this period, Lbe skir of her fore
arms became exiremely thin, ané she
experienced severa. episodes of subcula-
neous exiravasatior of biood

Or the fourtk hospital day, she was
transporied w the x-ray depariment,
wnere it wac nowed thz! she had two
superficial tears ip the skic of the left
forearm will. gapipp marmps Allempis
were made W sULUre Lhe Skin edpes Logetn-
er. but the sutures wore througpr the shin,
The eCpes were helé together wilh strips
of sleriie wape.

Or. une oiher occasion Suring her hospi-
tal eiz). s.Liiar lesions deveiopeC during
the course of trapspors e anc from ber
bec for oLher diagpostic procedures. These
jesions faiied to heal during ber hespital
s:2:. and gross evidence of infectiop was
no: noled

Comment —Transport by Landhng
¢f ine forezrms, even thovgh careful-
v done, resulted ip serious, poorly
healing tears of the skir ip this
overweight, weak woman. Even
trhouph exiras care was tehen after the
iritial erisode. there was recurrence.
Ir. his t2S€ Lhere Was DO complaint or
dissaiisiacilorn expressed by the pz-
uien: o- the family. put such episvoes
have the poienzial for risk of com-
persebie irjurs. Cerwsinly ihere have
heer  zlieczlions of hospitzi-bzsed
injc— with jesser justifieaiion.

11 wouid pe pruden? for physicians
respitzlizing peilents who have beer
receiving sieroid Lherapy to place a
wzrning pote or the chart advising
hespite! personnel to use extreme
c.7¢ when bzthing, assisting, or
trensporiing suzh pallents.

Loaen T 0 Wz MO
Lowney Catlr

Carcincma at the Site
of He'pes Simplex Infection

To the ECrom —THE JOURNAL recently
nsblished a Jeiter entitied “Carcino-
mz a1 the Site of Herpes Simplex
Infection” (243.229¢6, 14980). My Jetter
is to note further the occurrence of
suck a situztion. I personally had
bzseszuamous carcinoma develop on
twe uccesions. The first occurrence
wzs anproximately five or six years
zgo at the site of a vaccination for
small pox that 1 had received for
‘raveling. Afier the vaccination site
di2 not heal for ope vear, I became
ciozs end had it eacised 2t the

*IT

oo uriversity hespital 1 was zp-
Fio- mately 35 reers cold at that
lizne

Jarie . - 1D, 198D—Vol 244, No. 15

Dioronr M pe® oniitoz fmit
P Ceveioim? g+ wre S LT &
Lerpes Simued  nleluer

the: Lal ortirrel on omy o CLpET I
2nc hag not heaied Jur z; ureximeielns
ope year. ]t was removed by & Mont
surgical procecure =t & Jozal unjversi-

.tV center, and a8 diagnosis of basc-

sguamous cell carcinoma was made
zgain. At that time, the dermatole-
gist performing the chemosurgery
meptioned how upuszal the lesion
was, ipazsmuck as there were not
supposed 1o be such things as basc-
sguzmous carcinomzs. Both woupas
heaied without! any tnusual event.

Alfter 1be first occurrence, 1 con-
tacled I'- Hermar Pinkus ip Detroit,
z2rC he sizled thal there were abouvt a
cozep czses ip the literature at that
vime. ] saw hirc at a meeting shortiv
after the chemotherapy, and he com-
merted on the urusua! pature of this
condition oecurring more thar obce,
thougt be wazs more zware of its
occurrepce than he hed beer Lefore.

There is an embarrassing sitsation
about this personzliy, and that is 1hat
1 an a dermawiopist

There were no oiher forms of ther-
apy ised or these lesions with either
Surgemy. astilaotics, ¢r phowd nemie
izaCiivaiioz., nor 2 ] & smoker. ]
Lkave Lkad ar occasienal locziized
herpes simpiex infecuor Guripg the
past 20 vears

M L G tor MW

ALDD" Mmesiza Group SO
Crucajc

The Aulopsy
and Asbestos Exposure

To the Editor —1z the z-ticle entitled
“The Auwpsym Paesi, Present, znd
Futire” by 4zdersor znd co-weslers
(24221038, 2974, the f2l! in the rate of
avwopsies s decned. and  several
cogent reasons are presented for a
reiurn o the previous high number of
suck exzminztions, & gozl formerly
pursued by Ceciczie€ house oSicers.
One addizional need for posimor-
tem revievws Las beer given emphasis
in recent years by the epidersiologic
and clinical information gathered in
connectiop with the asbestos-related
dicezse. Berzuse werhers zre now
begirning to present redislogical znd
zliered phrsiciegical evicence of the
effects of theinkieletion of free zstes-
tos fiber, yeers w decales after jnitial
work exposure, a problem in work-
er's compensztion adjudicatiop has
arisen. The (hanpes elicited through
clinicz! study, although present, most
often do not have accompanying
symploms, ©f V€, nor have they
caused any disability, es pet There

Lot NElEniE: WhETE CELT T af
4% from volmicnanm caner oo

L0007 Prrlence Mestiien e
s ampiment woacentif the tizcl.
2ilerzlicns directly aiiibotabie W
OCCUpAalIODa) contact Wiln the respira-
bie a2sbesios fiper.

As we have courseied familv sumvi-
vors of such persons 6vieg of asbesice-
sis or its related disease sisles, or
both, to request a pecropsy w Jend
substance 1o 8 worker's compensation
cialm, it 1s strongly suggesied that ali
physicians or house siaf caring for
such patients urge relatives Lo permit
the examiration. These procedures
will not only aic the beneficiaries bu:
will also prove of worth w physiciars
i familiarizing them with the fing-
ings charactlerizing & greatiy under-
diagnosec job-penerated disease.

Furihermore. such posimoriem
¢awz will 2)¢ ir our knowing what
ecmzlly hazppens w0 a3 worher under
ceriain conditions of exposure anc
will help 1 rectify the ioaccurate
conclusiors crawr from the current
upgerreporing of occvpationaliy as-
sociaiel disease.

SMasr Smvuzir FRm MD
Uneemrs 8° Souttee Caurome

Senso o Mmeaizine
LOs Anpews

Safety of Ipezas Syrup

To e Eiue-—Qz e the
ALmenicer sssogiatiorn ¢f Poiser Cor-
tro! Ceplers. ] am concermes zbout
the tithing of & recer: J4A4 article,
“Death Resulting From Ipecac Syrup
Poisoning™ (2£2:1427, 19804 ] am wos-
rie€ that the indes slimmer or siarn-
pner—parucuelar)y if he s of the oider
schoo! reared in ap erz of gasiric
lavzre for management of poison-
ings—may 1nadvertently conclude
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The Influence of Occupational and Environmental Asbestos Exposure on
the Incidence of Malignant Mesothelioma in Comnecticut.

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

Introduction

Bruckman et al. (1977a) reported that "the combined sex age-
adjusted mesothelioma incidence rate (AAR) per 100,000 Comnecticut
population 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 incidencé rate is closely related to the
increase in the State's "cumulative asbestos consumption", which
includes asbestos emissions from industriel 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
Environmental Protection has monitored asbestos concentrations in
Connecticut (Bruckman, 1977b; Bruckman, 1978) and proposed an ambient
air standard for Connecticut of 3Ong/m3, measured over & thirty-day

interval. The rapid increase ir the State's mesotheliome incidence
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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 malignent mesothelioma of the
pleura (147) and peritoneum (33), other mesotheliomas, including
breast, ovary, synovial membrane, testis, spermatic cord, periveéical
tissue, cervical glands, brain, esophagus, bone and sternum (49), and
other pleural 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, demographic, and occupa-~
tional data have been collected for the cases and for their respective
spouses. Similar 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

AOOG]1
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case-control comparisons include cases (215) diagnosed after 1954

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

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

awareness of mesotheliome 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 Comnecticut 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 medical histories, death certificates,
and City Directories. Industrial coding was determined on the basis
of product descriptions for each specific employer which were found
in the manufacturing directories qf 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 sources indicating occupations

A0OG 12




and products associated with asbestos (Hutchisonm, 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 2 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 of

cases of malignant pleural tumors into mesothelioms 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"

A2DG13



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 heierogeneity 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
ewareness 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 histological material,
(specirzen from biopsy, frozen section, surgery, autopsy or D and C)
examined and autopsies were performed on forty-five cases (38%). The

proportion autopsied 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 ¢f pleural tumors, not mesothelioma.

AOOB 14



As a result of these findings, it is imperative that a slide review
and & re-examination of hospital clinical reports for all cases of
mésothelioma and other pleural tumors be undertaken. 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 Epidemioclogy

Between 1935 and 1977, the CTR identified 229 cases of mesothelioma,

yielding an overall crude incidence rate of zéég.per million. Sec \1214\
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 -

.04 (1935 - Lk); .07 (1945 - sSb); .18 (1955 - 64) (Figure 1.).

We are in the process of gererating 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:

Log ( igi ) =L+B X +B, %, + By X5

was fit in order to examine the incidence of pleural mesothelioma
(binary response variable) as a function of the categorical explana-

tory variables - time, age and sex (Xl’ X2, X.). Connecticut population

3
figures supplied by the Comnecticut State Department of Health were

A
used for denominator data in the estimate of disease probability (P).

) AD0B 14
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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 (gl’ ﬁ 33), changes

Y
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, 55-64, 65-74,...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 (LMA)

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 IMA's and time of diagnosis (1935-77), while

controlling for populetion age differences, suggests the following:

A0OB 16
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1. Incidence trends (i.e., the manner in which an area's cases
distribute over given time intgrvéls) are primarily the same for

four out of five LMA's tested. One region suggests a greeter proportion
Aof its cases appearing in more recent years than the others (p=.04).
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 & similar

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

This possibly implies similar petterns of asbestos exposure for the
four large industrial regions of Connecticut. Until such time és the
mesotheliome incidence has been adjusted for the previously mentioned
diagnostic weaknesses and possible misclassificetions 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 remeining cases.

Summary

Medical, occupational, and demographic data were collected for 267

cases of malignant mesothelioma 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 descriptions. Although disease incidence rates

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

question of diagnostic reliebility. A case review will be undertaken.

) : AD0OB17
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Figure 1. Age-adjusted Incidence Rates by Decade of Diagnosis,

Pleural and Peritoneal Mesotheliomz, Comnecticut, 1935 - 197k
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Table 1. CTR Reported Cases of Mesothelioma and Other Pleural

Tumors Diagnosed Between 1935 and 1977

Table 2. Sources of Data and Variables

Table 3. Sex, Age and Diagnostic Characteristics of Malignant
Mesothelioma Cases and Other Pleural Tumors Diagnosed

in Connecticut, 1935 - 1977

Table &4 Diagnostic Evidence for Disease Groups
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Table 1.

Diagnosis Period 1935-77 Period 1955-77

Primary Pleural Tumors (T63) 185

Mesothelioma (M905)

Other

Peritoneal Mesothelioma

(T58, M905)" 33

Mesothelioma Elsewhere L4g

Site not pleura or
peritoneum

Site unknown (T99)

267

151
147 131
38 " 20
29
35
37 7
12 8
267 215 215
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Disenosis

Peritoneal
Mesothelioma

Other mesothelioma
(not pleural or
peritoneal)

Pleurel tumors,
not mesothelioma

Table &4.

No. "Positive Histology"l" Autopsy
29 . 96% 88%
35 88% iTe) 4
20 85% 36%

1. SEER, 1976, Code/Field Number 19
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Short and simple answers to difficult gquestions

PGACS!—-{ . ™~

: - : ~l
Medical and Phvsical questions { ("L L

1. If it is-not true that 1 fibre can kill a man, how much asbestos thano is
needed to kill a man ?

.

. '

2. The limit value of 2 f/ml protects workers from asbestosis risk. Is this
" value low enough to protect them also from lungcancer and mesothelioma ?

3. Supposing the 2 fiber/ml standard rules out the risk of asbestosis, how
‘much I of the workforce will die from other asbestos déseases in a factory
operating at 2 £/ml ?

4. Is it true that mesothelioma can occur after very short exposure to very
bigh concentrations ? ' A

5. If mesothelioma can also be caused by very low concentrations, how can
industry justify the sale of asbestos based householdgoods such as simmering
pads?

6. How to explain that asbestos d¢seases are often diagnosed only when it is
already too late to stop the desease from progressing ?

7. If the diagnosis of asbestos related d;seases is so difficult and requires
highly specialized and experienced doctors, does it not mean that many cases
remain undetected and that much more people die from asbestos than the
reported cases. '

8. The fibres which are too fine to be seen by the optical microscope, are they
not dangerous ?

9. There are much more asbestos fibres present in the air than those detectable
by optical microscopy. How then can-industry justify the use of optical
microscopy to measure asbestos concentratioms in the workplace ?

10. Industry is in favour of optical microscopy because it gives lower figures
than the electronmicroscope. Or not ?

11. Asbestos is recognized as a proven human carcinogen. How than to explain th:
ve need not worry about ingestion of asbestos ?

A01287



)
s« 12. 1f ingestion of asbestos is harmless, why than have some countries
e . .

¢ banned asbestos filters for wine 7 .

13, If ingestion of asbestos is harmless, how than to explain the excess
gastro-intestinal cancer risk among AC industry workers found in the
_Laquet - Lepoutre epidemiological study ?

.

)4 The conviction that ingestion of asbestos is harmless is based on animal
experiments. Is this sufficiént proof to claim that it is safe for humans.

©15. The San Frapcisco Bay Area study proves that ingestion of asbestos is pot
harmless. What does ipndustry answer to that ?

16. If the public is not at risk from asbestos in buildingglhov than to explain
that the US government has found it necessary to remove asbestos from schools?



+¢ Non Medi‘cal questions

Pemm—

The asbestos industry is opposed to substitution because it is a cheap

rav material (Is it true that ...)

The use of asbestos is declining ip-the western world and increasing in
third world countries. 1s this not a proof that the asbestos industry
is taking advantage of the less severe or non existing worker protection
or envirooment protection legislation in these countries ?

Can A.C. pipes be recommended for drinking water distribution in third
world countries without any restriction 7

hY . .
I1f asbestos cement is as safe a product as industry claims it to be,
why. then does industry find it pecessary to warm - its customers by
labelling and why is it necessary to use special tools ?

It has been proven that drinking water liberates fibres from AC pipes,
and that natural erosion liberates fibres from AC roofs.
Is it right than to claim that asbestos fibres are "locked-in"” in A.C. ?

Since asbestos fibres are virtually indestructible, is there no danger that
they will accumulate in the environmental air and reach unacceptable proportio
if the use of asbestos containing products is not prohibited ?



an

10.

11.

12.

13.

L= THE ANSWERS
SHORT AND SIMPLE ANSWERS TO DIFFICULT QUESTIONS
;

Different individuals have differznt levels of resistance, but studies
at mines (McDonald) and factories (Newhouse) indicate that long term
exposure to 2 f/ml does not statistically increase the risk.

The studies mentioned above indicate that 2 f/ml is a safe level for chrysotile
Experience in asbestos-cement factories (Belgium and Austria for example)
indicates that crocidolite can be used safely in asbestos—cement (wet processes
at this level.

See answers to questions 1 and 2.

Some individuals are apparently more susceptible than others to mesothelioma,
but lung tissue analysis shows that this disease is dose related. See also
answer to question 2.

It is difficult to believe that domestic articles such as simmering pads
could produce enough dust to cause disease. Asbestos can be used safely in
factories (questions 1 and 2) at levels much higher than could ever normally
be encountered from such articles.

It 1s unfortunately true that asbestos-related diseases have a long latent
period during which no changes can be detected.

To some degree this is true, but not significantly so where there is good
medical experience and expertise in diagnosis.

Generally the very fine fibres are too short to lodge in the lung.

The optical microscope is at present the only instrument able to provide
the necessary speed and convenience in analysis.

No, but consistency of measuring methods is essential if standards are to
be meaningful.

It is obviously not desirable to ingest any mineral material like asbestos,
but studies so far indicate that ingestion of asbestos is not a hazard.

To be on the safe side only. There is no real evidence of the need for
this.

The authors of this study explain that the findings referred to are not
likely to be due to asbestos exposure.
- A0123C




14.

15.

16.

Non

No, it must be reinforced by human experience - as indeed it is in
many studies of populations ingesting asbestos in drinking water.

There 1s considerable doubt about the validity of the statistical
calculation used in this study as shown in Dr. Crump's recent analysis.

To be on the safe sider*it 1s very doubtful whether there is justification
for removal of material other than exposed or damaged sprayed asbestos
insulation.

Medical Questions

The economic value of asbestos products to the community is an important

factor, but it is not true that industry is generally opposed to substitution.

It is not true, but this is an important consideration of which the industry
is well aware.

No, the special considerations necessary when aggressive water is involved
must always be recognised.

Asbestos products are safe when they are used properly. The industry has
a responsibility to provide the means for this.

The "locked-in" concept has limitations when all conditions of use are
considered. The question of natural erosion must be studied separately.
There is no evidence however that natural erosion of a/c products can ever
produce dangerous concentrations of respirable asbestos dust.

Asbestos fibres settle out relatively rapidly from the air and are washed
awvay or incorporated into the soil.

AD1299
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Malignant Mesothelicma in Connecticut 1935-1977

by H. C. Lewinsohn, J. W. Meigs, and M. J. Tetsa
I. Introduction and Aims

The combined sex age-adjusted mesotheliomea incidence rate
for Connecticut was revorted in 1977 to have increased
ten-fold since 1935. Although available statistics

might be subject to diagnostic error, the apparent rise
was attributed to the increase in the State's 'cumulative
asbestos consumption'. Complete occupzational histories
for the cases of mescothelioma were not presented. A
detailed review of the avzilable pathological material

by en independent pathologist to investigate the degree
of diagnostic certainty was not undertaken (Bruckman
1977; Bruckman 1978). The present study attempts to
determine the role of various etiological factors, such
as occupational and environmental &sbestos exposures,

and includes a review of available pathological material.
II. Methodology

The CTR*¥has identified 229 cases of malignant mesothelioma
as well as 38 other pleurel tumors, not mesothelioma, which

were diagnosed in the state between 1935 and 1977
SLDe  (Table 1).
A——

Medical, demographic, 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 & random sample of approximately 700
decedents (1935-75) aged 20 to 98 years from the Division
of Health Statistics of the Connecticut Department of

Health Services.

*Connecticu§ Tumor Registry A0063C



Descriptive epidemiology for this research vertains
primarily to the forty-three year time interval. The
case-control comparisons will comprise cases (215)
diagnosed after 1954 (Table 1), and controls (60L)

whose deaths occurred during this same time period.

This procedure yields a case-control ratio of approximete-
1y 1:3, while reducing sources of error resulting from

the limited occupational and medical date prior to 1953
and the lack of awareness of mesothelioma associated

with this earlier time period (1935-1954). City Direc-
tories were searched for job title and name of specific
employer or industry for cases, controls and spouses ax

1, 10, 20, 25, 30, 40 and 50 yeers prior to date of
diagnosis, death or urntil the subject was less than twenty
years o0ld (The Price and Lee Company, 1890-1977). An
occupational history search was attempted for spouses

to coincide with these intervals for their corresponding

cases.

— 1970 U. S. Census industrial and occupational codes (U. S.
Dept. of Commerce, Bureau of the Census, 1971) were assign-
ed to the employment information ascertained from medicsal
histories, death certificates, and City Directories. A
computerized list of job and industry titles has been de-
veloped for all cases, spouses, and controls (1955-1977).
This will form the basis for classification of study

subjects into asbestos exposure categories for future

Sﬂlbgvcase-control comparisons (Fig. 1).
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II17T. Results

Descriptive Epidemiology

The following descriptive results are based upon avail-

able CTR information and will reguire adjustment following
the completion of the slide review. Using the 1950 U.S.
population as a standard, the age-adjusted incidence rate
for mesothelioma in Connecticut is 2.1/million for the years
1935-1977. Rates per 100,000 population increased for bdoth
sexes, but there was a rapid rise from about 1960 for

males (Fig. 2). The mele-female ratio is approximately

2:1; the mean age at diagnosis is 59 years. Average
survival time from date of diagnosis to date of death

is ten months.

10 cases were reported in New London Labor Market Aresa
(LMA) where shipyards are located, and 5 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 Connecticut's

population (1940-1977), the suggested urban effect may

reduce to a factor of population density. These 5 large
cities and New London are all centers for LMA's. All

6 areas exhibit a siﬁilarly increasing age-adjusted
incidence rate for males. The Stamford LMA's mesothelioma

rate shows an unexplained sharp increase since 1965 (Fig.k).
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SLIDE REVIEW

Malignant mesothelioma is & very rare disease with

only 2 cases per million population expected annuslly.

Resistance to the acceptance of mesothelioma as a
disease entity persisted until the late 1960's.
Wagner's widely publicized association of mesothelioma
with Cape Crocidolite asbestos exposure created the
potential for the introduction of diagnostic bias

(Wagner, 1960).

Positive diagnosis of mesothelioma is often complicated
by its confusion with other forms of cancer. It is im-
portant to differentiate between mesothelioma and
metastatic carcinoma. Autopsy findings in such cases

are extremely helpful in this regard. The use of special
stains such as Alcian Blue with and without hyaluronidase,
PAS with and without Diastase and to & lesser extent
Mucicarmine and corrective tissue stains on surgicel
materials are valuable as well in this regard. The
controversy over criteria for positive diagnosis is

well documented in the literature (Kannerstein, 1977).
Most experts agree, however, that & full autopsy is
required to positively distinguish diffuse mesothelioma
of the pleura or peritoneum from other primary or

secondary neoplasms.

We examined, for all CTR reported cases of mesothelioma

and for all plueral tumors other thgn mesothelioma
(1935-77), the histological basis for diagnosis (Teables

2, 3). Whitwell has pointed out that the most striking
histologic character of diffuse mesothelioma is the remark-

able structurael variation that occurs from area to area even
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"in the same case. For 12% (32) of the cases, no tissue

vas examined at time of diagnosis, while the origin of
available material varied. Overall (1935-77) only LL%
(105) of the 238 deceased cases are known by the CTR

to have been autopsied, but only 83 (79%) of the autopsied

cases were microscopically continued. The percentages
for all categories, except peritoneal mesothelioma, are

low ranging from 33% to LO% autopsied.

These results suggested the advisability of a case re-

view. Dr. Romeo Vidone, chief pathologist of St. Raphael's

Hospital, is presently studying the available clinical
records in the CTR (except occupational data) and slides
we have obtained for cases diagnosed after 195k,
Cooperation was sought from 37 hospitals, of which 30

have thus far provided us with the materials requested.

The object of the case review will be to classify the
cases relative to the certainty of diagnosis using well-
defined criteria for the diasgnosis of mesothelioma. 1In
the first phase of the review the pathologist will have
no knowledge of the occupational history or environ-
mental exposure to asbestos. As the study progresses

this date will be analyzed in relation to these factors.

On first review the cases in this study are being
placed in one of six categories (Table L), which re-
present the relative certainty of the diagnosis of
mesothelioma using anatomic criteria. This

is being carried out on all available materials, in-
cluding cytologic preparations, surgical pathology

and autopsy reports and slides. In all cases the
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‘diagnostic classification is based on autopsy materials,
or surgical pathology material, in no case was cytology
alone used to place a patient in category 1, 2 or 3.

As the study progresses, attempts will be made to obtain
the original blocks for additional special stains such-
as PAS with and without Diastase , Alcian Blue with and
without hyaluronidase, Mucicarmine, Reticulin and Masson
stain as indicated. It should be mentioned that in a
number of the cases already reviewed some of Phe above

mentioned stains were available.

The preliminary results of the primary review of the
first 106 cases are shown in Table 5. 22 cases were
considered to be mesothelioma, 38 probable mesothelioma
and 28 possible mesothelioma. The 28 possible meso-
theliomas, based on the material reviewed, might also
possibly te some other condition such as metastatic
carcinoma. Also on the basis of this first review, 6
cases were considered probably not mesothelioma and 5
were considered definitely not mesothelioma, T were
considered unknown since no diagnostic classification

could be arrived at based on the materials reviewed.

Classifications 1 and 2 were added together since these
represent probable or definite mesotheliomas. Classifi-
cations 4 and 5 were also added together since these
were considered not to be mesotheliomas. Thus 56.6%

are thought to be mesothelioma, 26.4% are possibly
mesothelioma and 10.4% not mesothelioma or excluded

from the study. 6.6% are still classified as "unknown".
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IVv. Discussion

Although this study was initially undertaken to discover
whether it would be feasible to identify the environmentsal
factors responsible for the increase of malignant meso-

theliome in the State of Conmecticut, it has suffered

from lack of detail in available records. Mejor defi-

ciencies in the data are the low autopsy rate for the
pleurel mesotheliometa and the inadequacy of some of the

pathologicel material available and used for diagnostic

purposes.

Felton has pointed out severel reasons for post-morten

review. A problem may arise inm workers' compensation

adjudication where & decision bas to be made, years to

decades after initiel work exposure, in those instances

where death has resulted frox pulmonary cancer or &

thoracic or peritoneel mesothelioma. It is therefore

important, in such cases, to be able to confirm by the

presence of asbestos related effects that there has

been exposure to respirable asbestos fibers (Feltomn, 1980).

A further need for autopsy arises to confirm the diag-
nosis of malignant mesothelioma made on limited biopsy
material obtaimed during life. This is important for
workers' compensation purposes and elso to improve fbe
epidemiological data required to investigate the etio-

logical factors involved with this disesse.

It has been our experience that.occupational histories
are not routinely obtained and included in hospital
records. Although job information was obtained for 99%
of the cases'from 2ll three sources (City Directory,

Death Certificates, CTR), our search through records

7

AOQOB36



stored at the CTR (i.e., hospital records) produced

job titles for only 17% of the mesothelioma cases.

If we exclude from this group those designated as
"retired", "housewife", or "student", the figure is

reduced to 12%. We were only able to ascertain type

of industry in 7% of these cases. The sample size

for these statistics was 220 cases.diagnosed between

1955 and 1977. A recently passed Connecticut Statute,
(Public Act 80-1L43) whose method of implementation is under
study, will hopefully salleviete the paucity of employ-

ment date from medical records.

Two other areas of epidemiological interest which are
not routinely recorded for patients admitted with sus-
pected malignant disease are smoking habits and

hobbies or part-time activities.

In any retrospective review of mesothelioma it is
essential to include an objective review of 8ll ana-
tomic pathology materiel. This review should include
all available reports and slides including cytology,
surgical pathology and sutopsy materials. It should
be conducted by an experienced pathologist thoroughly
familiar with the gross and microcsopic characteristics
of mesothelioma -and with special expertise in the

surgical pathology of tumors.

Another problem has been recognized which should be
addressed. There is variation in the literature on

the classification of these tumors. The lines be-
tween localizéd and diffuse mesothelioma are not always
clear cut and the separation of benign from malignant

is not always as readily apparent as one would be lead
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to believe by review of the literature. 1In fact,

there are discrepancies between some of the classic
papers in this field regarding characteristics of these
neoplasms, both gross and microscopic. This is not
limited to growth patterns such as that in the pleura

or peritoneum, but includes such important character-
istics such &s metastatic patterns and certainly applies
to histologic descriptions which &are not uniform from
paper to paper. It is hoped that as an outgrowth of
this study some clarification of this aspect of the

problem will be forthcoming.

It is evident that until the physicians investigating
cases of malignancy apvpreciete the importance of occu-
pational and environmental factors (lifestyle, habits,
hobbies, part-time activities, detailed job histories),
attempts to apportion tlame to any particular factor
for disease causation or promotion will be severely
hampered. It is particularly essential in the case of
a rare tumor, which may present diagnostic difficulties,
to obtain sufficient tissue for study before a diag-
nosis is made. Whenever & tumor is found and an
association is suspected with a particulzsr occupational
or environmental factor, every attempt should be made
to document all relevant facts>and to subsequently

verify the diagnosis by means of & full eutopsy.
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' New London Labor Market Area

Town I.ﬁ. Occupation Dx Sex Site & Histology
01d Lyme 675092 At home (1966) F Pleural mesothelioma
spouse-atty
East Lyme 711723 Clothing’ ' M Peritoneal mesothelioma
merchant (1971)
781723 E.B. Safety (1976) M Pleural mesothelioma

Nuclear Eng.

792536 Architect, : (1977) M Pleural mesothelioma
retired eng.
Past exposure to
some asbestos
long ago

Montville 793335 - Housewife (1977) F Pleural mesothelioma
spouse-truck driver
paper & board co.

Ledyard 761292 Painter-glazer (1975) M Pleural mesothelioma
sub-base
Groton 200401 Landscaper-Gardiner (1939) M Pleural mesothelioma
501121 At home (1950) F Pleural mesothelioma
New London 693627 Supt.-E.B. (1968) M Pleural mesothelioma
machinest (3 time periods)
779762 Rigger-E.B. (1976) M Pleural mesothelioma
erector-E.B. (2 time periods)
stevedore- (1 time period)
railway
10 Cases 9 Pleural

1l Peritoneal
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AGE-ADJUSTED INCIDENCE RATES OF MESOTHELIOMA

IN CONNECTICUT BY YEAR OF BIAGNOSIS AND SEX
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