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MALIGNANT MESOTHELIOMA IN CONNECTICUT 1935 - 1977

(ANATOMIC PATHOLOGY SECTION)

INTRODUCTION

In any retrospective review of mesothelioma it is essential
to include an objective review of all anatomic pathology material.
This review should include all available reports and slides including
cytology, surgical pathology and autopsy materials. It should be
cogducted by an experienced pathologistrwith special expertise in
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The object of this review should be to classify the cases’
relative to the certainty of diagnosis using well defined criteri§
for tﬁe diagnosis of mesothelioma. In the present study this:;gsiégk
is first being conducted with no knowledge of the occupational history

or environmental exposure to asbestos. As the study progresses this

data will be analyzed in relation to these factors.

(Slide 1 Classification)

On first review the cases in this study are being placed in
one of six categories (see slide) which represent the relative
certainty of the diagnosis of mesothelioma'using anatomic criteria.
This is being carried out on all available materials, including
cytologic preparations, surgical pathology and autopsy reports and
slides. As might be expected in a study of this type, the material
available is quité variable. 1In all cases the diagnostic classification

is based on autopsy materials, or in-seme-sgges 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 the above mentioned stains were available.

(Slide 2 Preliminary Results)

The preliminary results of the primary review of the firs;
106 cases areAshown on this slide. As you can see 22 cases were
considered to be mesothelioma, 38 probable mesothelioma and 28 possible
mesothelioma. The 28 possible mesotheliomas, based on the material
reviewed, might also possibly be some other condition such as metastatic
carcinoma. Also on the basis of this first review, 6 cases were
considered probably not tamsdse mesothelioma and 5 were considered
definitely not mesothelioma, 7 were considered unknown since no

diagnostic classification could be arrived at based on the materials
reviewed.
d

For purposes of this review classifications 1 and 2 were added
together since these represent probable or definite mesotheliomas.
Classifications 4 and 5 were also added together since these were
considered not to be mesotheliomas. As broken down by percentage,
there were 56.6% thought to be mesothelioma, 26.4% possibles and
10.3% not mesothelioma or excluded from the study. There were 6.6%

that are still considered unknown.
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It should be pointed out that as further studies of this material
are carried out, cases may be moving from one to another classification
and this report should be considered only a preliminary report at
this time. It also should be mentioned that less than half of the
total number of cases in this study have been subjected to anatomic

pathology review as of this time.

.
Discussion: The most striking histologic character of diffuse

mesothelioma is the remarkable structural variation that occurs from

wo~ e

area to area even in the same case. As this portion of the study
progresses, these mesotheliomas will be categorized as to pleural,
peritoneal or other, and an attempt will be made to categorize the

histologic structure based on its predominant pattern, into (1) epithelia:

"{tubulo-papillary and undifferentiated polygonal), (2) sarcomatous or

mesenchymal and (3) mixed.

As has been emphasized by others two problems become apparent
on review of this material. The first is the separation of localized
or nodular (and sometimes benign mesothelial reactions) from diffuse
or malignant mesothelioma. In the present study this is a minor
problem because of the selection of the material being reviewed,
having been obtained from the Tumor Registry where the vast majority
of these cases would have been reasonably carefully reviewed in their
own institution and they would have had benefit of the coumse—er
< puleeny e
progression of the diseasef\ As is the practice in Connecticut, cases
are occasionally reclassified or removed from the Tumor Registry

by the local hospital when it is determined that they do not represent

the malignancy originally reported.



The second and more important problem in the present study is

the separation>of mesothelioma from metastatic carcinoma. The findings

[Ted -

at autopsy in the cases so evaluated are extremely vaﬁacble in this
regard and the use of special stains such as Alcian Blue with and

without hyaluronidase, PAS with and without Diastase and to a lesser
Sut .‘Jhﬂ'OO )

extent Mucicarmine and connective tissue stains,/are valuable in this
: «l}® ) .
regard. It can be pointed out that as one gains experience in looking

at large numbers of mesotheliomas, one begins to recognize a character-
istic pattern which has been well described by many workers in this
field. This coupled with experience in surgical pathology of tumors

. h”* , 4D :
enables one to categorize many of these cases in“the proper class.

t
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possdlle in _sone ofthe—eeeses—ioweves, |t isﬂSWe that with

additional studies and special stains this classification should

become more accurate.
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There is another problem that has arisen and hopefully will be
addressed in épe later anatomic pathology studies. There is variation
in the literature on the classifig;tion of these tumors. The lines
between localized and diffuse are not always clear cut and the
separation of benign from malignant is not always as readily apparent
as one would be lead 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 iﬁportant characteristics
such as metastatic patterns and certainly applies to histologic.

Lo $ormn .
descriptions which are not arftroh 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.
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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).

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 a random sample of approximately 700 dece-

dents (1935-75) aged 20 to 98 years from the Division of Health Statistics

of the Connmecticut Department of Health Services.

Descriptive epidemiology for this research pertains primarily to the
'Ic; . /: o, [y ? (¥4 ,“1,' e
forty-three year time interval. ¥Futuxe casef-control comparisions will #m
—elude cases (215) diagnosed after 1954 (Table 1), and controls (604) whose
deaths occurred during this same time period. This procedure ylelds a case-
control ratio of approximately 1:3, while reducing sources of error resﬁlting
from the limited occupational and medical data prior to 1955 and the lack of
awareness of mesothelioma associated with this earlier time period (1935-

1954). The—Price—ami—tee City Directories were searched for job title and

name of spvecific 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 yntil the
(The Pr. (@ nd B Company , 1270~ 877),

subject was less than twenty years oldp An occupational history search was

attempted for spouses to coincide with these intervals for their correspond-

ing cases.

1970 U.S. Census industrial and occupational codes (U.S. Dept. of Com-
B reru 0 maBaasurg,
merce# 1971) were assigned to the employment information ascertained from

.- medical histories, death certificates, and City Directories. A computerized

. | A20zZED



1ist of job and industry titles has been developed for all cases, spouses,
and controls i1955-1977). This will form the basis for classification of

study subjects into asbestos exposure categories for future case-control

comparisons M(Fig . 1).



III. Results

Descriptive Epidemiology

The following dezfriptive results are based upon the—informstien
abviation
available fewwsewe CTR and will require adjustment following the completion

N

of ;gi slide review. Using the-1950 US population as a standard, the age-
adjusted incidence rate for mesothelioma in Conmnecticut is 2.1/million for
the years 1935-1977. Rates per 100,000 population increased for both sexes,
but there was a rapid rise from about 1960 for males (Fig. 2). The ma}e-
female ratio is approximately 2:1; the mean age at diagnosis is éigfglniae
years. Average survival time from date of diagnosis to date of death is ten
months.

\O New Lc‘\&cf\ Labeets Matkel~ Gyea (LNR)

<on caseiwere reported in/\at k—New—TLonden) where shipyards are lo-
cated, and ééae of these were identified between 1975 and 1977 (Fig. 3).
The geographical distribution of mesothelioma shows evidence of urban clusters
in the 5 largest cities (Bridgeport, Hartford, Waterbury, Stamford , New
Haven) where 30 X 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 demsity.

afl fe ¢ LMAs.

These 5 large cities and New London are eieo centers fo—baberMarket-Areas
B¥A4). All 6 areas exhibit a similarly increasing age~adjusted incidence

rate for males, The Stamford LMA's mesothelioma rate shows an unexplained

sharp increase since 1965 (Fig. 4).



SLIDE REVIEW

kuh

Malignant mesothelioma is a very rare disease, only 2 cases per million
popuilation expected annually. Resistance to the acceptance of mesothelioma

as a disease entity persisted until the late 1960's. Wagner's widely pub-
- 1icized association of mesothelioma with Cape Crocidolite asbestos exposure
created the potential for the introduction of diagnostic bias( Wagaef, 1260>.

Positive diagnosis of mesothelioma is often complicated by its confusion

with other forms of cancer..fvidone.,g.ﬂ:_{s}ion of simulators). &— ‘M@

The controversy,over criteria for positive diagnosis is well documented in
KLH"G’""‘.I\‘ ﬁ??)‘

the 1literaturel Most experts agree, however, that a full autopsy is re-

quired to positively distinguish diffuse mesothelioma of the pleur&lj or perit-

oneun from other primary or secondary neoplasms.

We examined, for all CTR reported cases of mesothelioma and for all pleural
tumors other than mesoéhelioma (1935-77), the histological basis for diag-

nosis (Tables 2,3). For 122 (32) of the cases, no tissue was examined at time

of diagnosis, while the origin of available material varied. Overaﬂzgtsxi;])obz

(105&335 the 238 deceased, cases are known by the CTR to have been autopsied, Eus on
AHEF e Pltd CatesS yerf g rvscopic Cem biraadk,
e percentages for all categories, except peritoneal mesotheliomsa, are low

¢

ranging from 337 to 40Zao-w fu‘os.'&.

These results suggested the advisability of a #£28€ review. Dr. Romeo Vidone,

availaple Charwt

chief,pﬁ:.ehg%%gist of St. Raphael's Hospital, is presently studying theﬁned-ical
[ )Y

recordsA(except occupational data) and slides we have obtained for cases

diagnosed after 1954. Cooperation was sought from 37 hospitals, of which 30

have thus far provided us with the materials requested.
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|“MQJ<E> The preliminary resulfiugf the primary review of the first
106 cases are shown<=n this—siide. As—powmewmr=sec 22 cases were
considered to be mesothelioma, 38 probable mesothelioma and 28 possible
mesothelioma. The 28 possible mésotheliomas, based on the material
reviewed, might also possibly be some other condition suéh as metastatic
carcinoma. Also on the basis of this first review, 6 cases were
considered probably not tasds€e mesothelioma and 5 were considered
definitely not mesothelioma, 7 were considered unknown since no

diagnostic classification could be arrived at based on the materials

reviewed.

memgéassifications 1 and 2 were added

together since these represent probable or definite mesotheliomas.

Classifications 4 and 5 were also added together since these were

considered not to be mesothellomas As—broken—down—by—perceTtage,
\\u.w O D¢ ot Medllel g

ther&E=tgre 56{6%Athought to be mesothelioma, 26.4% possiblf‘Aand

10.3% not mesothelioma or excluded from the study. Tecrmwasec 6.6%

classiGed e€ 4 "
thet are still cepas-dewed unknown.

\wseuk C:> In any retrospective review of mesothelioma it is essential
to include an objective review of all anatomic pathology material.
This review should include all available reports and slides including
c tolo surgical patholo and autopsy materials. It should be
o 3Ys I P 5y Moiougnly f'in%lmyr With e gleis and mictesopie Charcctprshy cemuhﬂ

conducted by an experienced pathologlsﬁaflth special expertise in

the surgical pathology of tumors
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Iv. Discussion

Although this study was initially undertaken to discover whether it would
be feasible to identify the environmental factors responsible for the in-
crease of malignant mesothelioma in the State of Connecticut, it has suffered
from lack of detail in available records. Major deficiencies in the data are

I
« e

s
the low autopsy rate for the pleural mesotheliomata and the inadequacy o%\the

pathological material available and used for diagnostic purposes.

asd . |
Felton has pointed out several -mesds for post-motem review. A problem may
arise in workers' compensation adjudication where a decision has to be made,
years to decades after initial work exposure, in those instances where death
has resulted from pulmonary cancer or a thoracic or peritoneal mesothelioma.
It 48 therefore important'in such céses‘to be able to confirm by the presence

of asbestos related effects that there has been exposure to respirable asbestos

fibers{ Fon\) 9 S‘B) .

A further need for autopsy arises to confirm the diagnosis of malignant meso-
thelioma made on limited biopsy material obtained during life. This is im-
portant for workers' compensation purposes and also to improve the epidemiolo-
gical data required to investigate the etiological factors involved with this

disease.
Vgluable information can be gained from a comparison Hhetween rgdiographic ap-

geragtes apd histgJogica changes/ in the Yurg. Sucl/informatioh wil elp//
41: dfagpnostdc yncertaintips aud cudels aldrnad s H*,

o limindtfe prg

O By Xcob b

It has been our experience that occupational histories are not routinely ob~
AR egh S0 1A form et tm oo ss Obin i For P5Y
tained and included in hospital records. 5
\,AL face S er-a /I ¢hrek Lcuries (C" ey DN "0"5, CT ) Our sCarh vhroe: Pecords ST 47 Yow C
e

(¢ haptl reeards ) Prodaced b #pkeS FOr iy (790 oy ¥u weSotMal Aamp— CaSeS, ' :
nasotireltome—caees. If we exclude from this group those designated as "retired",

"housewife", or "student", the figure is reduced to 12%. We were omly able to
ascertain type of industry in 7% of these cases. The sample size for these
statistics was 220 cases, whoee diagnosed wexe between 1955 and 1977. A
(canechod, (retevenc )
recently passed Of. ftatute, whose method of implementation is under study,

will hopefully alleviate the paucity of employment data from medical records.
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_addressed, in—bhe—trmemanztomic—pathology studies. There 1is variation

in the literature on the classification of these tumors. The lines

a2, e helioma

between localized and diffusgkare not always clear cut and the
separation of benign from malignant is not always as readily apparent
! as one would be lead to believe by review of the literature. In fact,
there are disérepancies 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 characteristics
such as metastatic patterns and certainly applies to histologié

uﬂ. LO‘M
descriptions which are not arftroh 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.

RAV 10/28/80
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Two other areas of epidemiological interest which are not routinely recorded

for patients admitted with suspected malignant disease are smoking habits and

pargit

(Comment-on ~ the significance of the Slide Review) “abky

It is evident that until the physicians investigating cases of malignancy

appreciate the importance of occupational #eeters-em and envirommental factors

hobbies emd or part-time activities.

on-the-ettology—of-these-diseanes;-ne (lifestyle, habits, hobbies, part-time
activit%?, deﬂé?led job histories) , ame attemptSto apportion blame 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 diﬁgno-
sis is made. Whenever a tumor is found and an association is suspected with a
particular occupational or enviromnmental factor, every attempt should be made
to document all relevant facts and to subsequently verify the diagnosis by

means of a full autopsy.



Table 1. Sex, age and diagnostic characteristics of 229 cases of malignant
mesothelioma and 38 other pleural tumours diagnosed in Comnecticut,

1935-1977

Di;gposjsa Males Females Total Mean age
Pleural b

mesothelioma 102 (94) 45 (37) 147 (131) 61 (62)
Pleural tumour’ 24 (12) 14 (8) 38 (20) 62 (63)
(other than

mesothelioma)

Peritoneal
mesothelioma 20 (18) 13 (11) 33 (29) 58 (59)
Mesothelioma at

other sites &

at unknown sites 29 21 20 (14) 49 (35) 52 (54)
Total 175 (145) 92 (70) 267 (215) 59 (60)
aWHO (1976)

bNumbers in brackets_refer to the period 1955-1977

AD05E 1



Table 2:

for cases of Malignant Mesothelioma

and Pleural'Tumors other than
Mesothelioma Diagnosed in Connecticut, 1935-1977

Basis for Diagnostic Evaluation

Tissueb No Tissue
Diagt_xosisa Available z Available 2% Total 2
Pleural Mesothelioma 136 {(93) 11 (7) 147 (100)
Pleural Tumor 27 (71) 11 (29) 38 (100)
(other than mesothelioma)
Periﬁoneal Mesothelioma 31 (94) 2 (6) 33 (100)
Mesothelioma at other 41 (84). 8 (16) 49 (100)
sites and unknown sites

— e t——

Total 235 (88) 32 (12) 267 (100)

8WHO (1976)

bspecimen from biopsy, frozen section, surgery, autopsy, D and C
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AGE-ADJUSTED INCIDENCE RATES OF MESOTHELIbMA

IN CONNECTICUT BY YEAR OF DIAGNOSIS AND SEX
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GEOGRAPHICAL MAPPING OF CASES OF MESOTHELIOMA (1933 -1977)
BY TOWN OF RESIDENCE AND 1960 LABOR MARKET AREA
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Although tnis study was undertaken initially 4in an atte=pt to discover whether i:

woulZ be feasible to determine the environmeatal factors responsible for the increase

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

lack of detail in available records. TabteTi—tP—tit—it -t aba—arre—ot—tire
. ave

res
1%; n£jcr ceficienc in the cata availadle for study, n#gz&y the low autopsy rate .
vairlontal walenay
a@for the pleural mesotheliozata ané the inadequacy of the esses—of—eiotue
available and used for diagnostic purposes.
—>
It nas been our experience that occupational.histories are not routinely obtained

and iacluded in hospital records.' Smolkiing habits are not routinely recorded and

no inquiriec arc made of patients adnitted with suspected malignant diseases re-

garding their hobbies or part-time activities.

e T

In our search throuza the C. T. R. taper files (i.e. hospital records), we found

job titles for only 17% of the mesothelionma cases. If we exclude froz this group
those merely cesignated as ''retired", "housewife" or "student'", the figure is re-
duced to 127. Wwe were only ahle to ascertain the typre of industry in 7% of these
cases. This data is applicable to 220 cases consisting of:

195 mesotheliomas in the Coanecticut Registry, 1955 - 1977,

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

20 mors, not mesothelioma, recorded 1955 - 1977.
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Co—=ent on the significance of the findings on the slide review.

It is evident tnat until the physicians or hospitals investigating cases of
OQuativad & o oA

malignancy appreciate the importance of&environ:ental facts of the etiology of
L
these ciseases, no 2tiezpt can be mace to aprortion the blame to any particular

factor unless aczcuete nistories zre availa Ze contzining cozrlete inforzation on

lifestyle, habits, hobbies, part-time activities and cdetails of occupaziocn anc

industry. It is also essential,particularly in the case of a rare tumor which
=ay present ciagnostic cifficulties,to obtain sufficient tissue for study before
. [
an ¢

the final diagznosis is rcade. Whenever a tuzmor is found where mo association exmtses

between it anc a rarticular occupational or exnviroamentzl faztor, every aitexzp:
should be zade to fully cocumant ell the sediemy f3cis and o subsequenzliv verils

the Zizcnosic By zeans of z full zusonsy.
c - r~.
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PELL IS

RN T AT 3 S S D
[ -..C al LInw aimarn
fe m.eST She hal 1€l treated Sur Lntonic
s senoviLe Of the hoees Wilh Oexa-
re.Lasest 1n Ouseges from U5 w 1.5
mp Czinr inwermitienty for ter” vears
Darinp t2is periof, tbe sius of her fore
arms became exiremely thic, and she
expv.rienceé severa. episodes of subcota-
vasatior of biood ‘

[ PN S

neous ex3s
Or the fourtk hospital day. she was
1ranspomed 1w the x-ray depariment,

whnere 11 was nowd tha: she had rwo
superficial tears i the skir of the lefi
forearm will. papiDgf marfins Allempis
were Maode Lo SULUre Lhe Skin e0pes Logetr -
er. bzt the sutures lore mraugr the shap.
The ecges were helé wpeiher with strips
of sieniie Labe

Or. une oiner occasion Guring her hospi-
tai si). S.Tiar iesions deveiopeC during
tne course of trapspor: to anc from ber
bed for other diugnostic procedures. These
jesione ‘aiied o heal during her hespital
s:2:.. and gross evidence of infection was
po: noled

Cum.memt —Transport by handhing
of ihe forearms, even Lhough careful-
v done. resulied ip serious, poorly
healing tears of the skip in this
me'ue:gh' weak woman. Even
thoupt extira care was tzhen after the
irizial episode. there was recurrence
Ir. 1hic ¢2S€ Lhere was no COTpiaint or
dissal:siaciior expressed by the pa-
wen: or the family. bu: such episvoes
have the poiernzial for risk of com-
pensabie irjary. Cerwainly ihere have
z..eczuons of Dhospiiai-bzsed

wiilh ‘e=v-r) ysuification.

1 wouid be prugex! ior phys
respiieliiing peients who have beer
recenicp sieroid therapy to place a
warning pole or the chart advising
hespiia! perscnnel to use extreme
czt¢ when hzthing, assisting, or
tremspomiing such petients.

Loara T O VWi 8T
Suwney Cair

iZi1ans

Carcincma at the Site
of He-zee Simplex Infeclion

To the Ecvom —THE JUURNVAL recently
nublishel a letter entitied “Carcino-
me al 1he Site of Herpes Simplex
Infecuon™ (243.2296, 1480). My letter
is o note further the occurrence of
suck a sitvztiop. ] persorally had
Lzsescuamovns carcinema develop on
‘wi veczs,ons. The first occurrence
was approximately five or six vears
egu at the site of a vaccination for
small pox that 1 had received for
iraveling. After the vaccination site
did not heal! for one year, ] became
s.roicions and had it excised at the
Jore! University hespital. 1 was ap-
Prliimetely 33 rezrs o)d at that
titne.

1980—Vol 244, No. 15

JAMA, Oct 10,

l

ornls s ToniT & tmilet

U IS | ye®t
Sl.elit! Ceienel 20 it Sie o) &
e eluer

<
Jorel:zel  Lespes ST
the: el ovoiurred or r:‘._\' Ligpees i
anc Lad not heeseld Jor 27 ureximaesy
ope vear. 1t was removed by z Nohks'
surgical procedure 2! & lozal universi-
tv center, and a ciagnosis of basc-
squamous cell carcinomz was made
apain. At tkat time, the dermatolo-
gist performing the chemosurgery
mentioned how upusua! the lesion
was, inzsmuck as there were no:
supposed 1o be suck things as basc-
sguzmous carcinomzs Both wounds
heaied withou! apy unustal event.

Alter the first occurrence, 1 con-
tacred D'- Hesmar Pinkus ip Detroit,
zr€ he sizted Lthat there were about a
dozer czses ip the literature ar that
time. ] saw his at 2 meeting shortiy
afier the chemotnerapy, and he com-
mented or the urusual pature of this
conditiop occurring more thar once,
thougt be wazs more azware of its
occurrence thar he haed beer before.

There is an mz,a'r.::s...g situation
about this personaliv. and tha: is tha!
1 am a dermawiogist.

There were no other forms of ther-
apy .sed or these lesions wilh either
Surgemy. antiliotics, or phows namie
ibaciivetlion: nor am 1 & smoker. ]
Lave bad ar occasinal Joczlized
herper simpiex infecuor Guring the
past 20 vears.

amim L G 2o MCT
AlDD~ Mepizd Grour ST
Crizape

The Aulopsy
and Asbestos Exposure

To the Editor —1r the a-ticle entitled
“The Auviwepsy Pasi, Present and
Future” by Andersor Gnu ce-wnirhers
(222105€. 2975, the fall 1z the rate of
avwpsies s decried. and several
cupent reasons are presented for a
return to the previous higk number of
suck exzminztions, a gozl formerly
pursuel by dedicaied house officers.
One addizional need for posimor-
tem reviews Las been giver emphasis
in recent vears by the epidemioclogic
and clinical information gathered in
connection with the asbestos-related
disezse. Beczuse WwWorners zre now
begirning 1o r.'hen‘ radiniogical and
51‘&'; ed }.“‘ AEN L‘L.:~¢A E'\ll.,tlhf of ihe
eFecte of theintzlztiorn of free zsdes-
tos fber, vears W decaces 2fler jnitial
work exposure, 3 problem in work-
er's com;m":aiion adjvdicaiiop has
arisen. The (hanges elicited through
clinicz) study, alt hn.w} present, most
often do not kave accompanying
svmptoms, ef pe€l, nor kbave they
cavsed any 4isability, as yet There

Lhtracit 07 penilo neaf
s MNPETAN W) icentifs the tisco-
alerauiczs Qirecuy a::r'n.:'.;.p‘e w
occupational copiact wiLn the respita-
bie asbeswos fiber.

As we have coursele? family sz
vors of such persons dyving of asbeste-
sit or its related disease siales, or
both, to reques: a pecropsy w Jend
subsiance Lo 8 worker's comypensation
ciaim, it is strongly sugpested that ali

nysicians or house siaff caming fo-
such patiepts urge relatives Lo permit
the examieation. These procedures
will not only aid the beneficiaries bu:
will also prove of worth w physicians
ip familiarizing them with the fing-
ings characterizing a greativ under-
diagnosed jol-generated disease.

Furihermore. such posimortem
catz will aid ir our knowing what
ectcelly hzppens w0 8 worker uncer
cerialp conditions of exposure ang
will heip w rectify the ibaccurate
conclusions crawt from the current
underreporung of occrpationally as.
sociatecC disease.

Mar SracEs B MT

Ureersny ©° Sownrer~ Conome
HCNDO O MadICINe

LOs Anpews

Saiety of Ipezac Syrup

7( e Efuo- —00 Lenzll of the
Lomericar 4cssomztorn of Poison Cor-
tro! Cenlers. ] am concerpeZ abou:
the tithpp of a recer: J4M4 article,
“Deatt Resulung From Ipecac Syrop
Puisoning” (242:1827, 1880). ] 2m wor-
rie¢ tha: the indes skimmer or szan-
per—particularly if he is of the vider
schou! reared in ap era of gastric
lavege for management of poison-
ings—may ipadvertently conclude
thai the n-pical emetic dose of syrup
of ipecac was responsible. In reality,
the dose was three Lo four botties per
day for three months—thus repre-
senting  Jung-lerm poisoning.

As poted by the authors, syrup of
jpecac as an emetic agent has a
remarkable safety record; its current
availzbility over-the-counter and in
1he home permits an enormous saving
of nrediess vigite 10 emergency rooms
for the irezimen? of accidentz) inges-
tions ] think that it would be unfor-
tunale indeed were the inference
érawn that single emetic doses were
risky.

Wiiaw © Rosincson MO
Chuo'ev s DRnosedis hrsonet
enc Meoice’ Comer
Amgacel Ao NIDN
©* Fosor Coniro! Centgra
Seattie
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Malignant Mesothelioma in Connecticut 1935-1977 by H C Lewinsohn, J.W. Meigs, and M.J. Teta

I.Introduction and Aims

The combined sex age-adjusted mesothelioma incidence rate(ffr Connecticut
was reported in 1977 to have increased ten-fold since 1935.'A1though available
statistics might be subject to diagnostic error, the apparent rise wasg attri-
buted to the increase in the State's 'cumulative asbestos consumption'.}Com-
plete occupational histories for the cases of mesothelioﬁh.vere not presented.
4¢’A deﬁiailed review of the available pathological material by an independent
pathologist to investigate the degree of diagnostic certainty was not under=
taken// The present study attempts to determine the role of various etiological
factors, such as occupational and envirommental asbestos exposures,and includes

a review of available pathological material.
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I11. 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).

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 a random sample of approximately 700 dece-
dents (1935-75) aged 20 to 98 years from the Division of Health Statistics

of the Connecticut Department of Health Services.

Descriptive epidemiology for this research pertains primarily to the

forty-three year time interval. Futoee caseﬂ-control comparisions will ia~iiu£ﬂ
Coo F‘-;§Q Z*aTn;i"f’be\cases (215) diagnosed after 1954 (Table 1), and controls (604) 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 lack of
awareness of mesothelioma associated with this earlier time period (1935-
1954). The Price and Lee City Directorieggaere 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 correspond-

ing cases.

1970 U.S. Census industrial and occupational codes (U.S. Dept. of Com-
merce, 1971) Were assigned to the employment information ascertained from

- medical histories, death certificates, and City Directories. A computerized

- . - ACQOS74



Table 1. Sex, age and diagnostic characteristics of 229 cases of malignant

mesothelioma and 38 other pleural tumours diagnosed in Connecticut,

ayHo (1976)@

b

Numbers in brackets refer to the period 1955-1977

AS0574%

1935-1977
Diagnosis” Males Females Total Mean age
Pleural b
mesothelioma 102 (94) 45 (37) 147 (131) 61 (62)
Pleural tumour 24 (12) 14 (8) 38 (20) 62 (63)
{other than '
mesothelioma)
Peritoneal
mesothelioma 20 (18) 13 (11) 33 (29) 58 (59)
Mesothelioma at
other sites &
~ at unknown sites 29 (21) 20 (14) 49 (35) 52 (54)
Total 175 (145) 92 (70) 267 (215) 59 (60)



list of job .and industry titles has been developed for all cases, spouses,
and controls (1955-1977). This will form the basis for classification of
study subjects into asbestos exposure categories for future case-control

comparisons (sample from listing Fig. 1).
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1IT1. Results

Descriptive Epidemiology

Wm"abl:’
The following desesiptive results are based upon -the—infermation
vk imane N
avallable-bsouthe C'I'RAand will require adjustment following «e completion
he
of ewr slide review. Using the 1950 US population as a standard, the age-
adjusted incidence rate for mesothelioma in Comnecticut is 2.1/million for
the years 1935-1977. Rates per 100,000 population 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. Average survival time from date of diagnosis to date of death is ten

months.

La’:"l (o '-E"Ew\' \‘éw& [ Q< wﬁ)
" vﬁnﬁc)é NM ML{ B s $aﬂ)(

m /\cases were reported in **—L—an-) where shipyards are lo-

s ()
cated, and érle of these were identified between 1975 and 1977 (Fig. 3).

The geographical distribution of mesothelioma shows evidence of urban clusters
in the 5 largest cities (Bridgeport, Hartford, Waterbury, Stamford , New
Haven) where 30 X of the cases resided at time of diagnosis (Fig. 3). Since
these locations have comprised 20-30% of Connecticut's population (1940-

A 1977), the suggested urban effect may reduce to a factor of population density.
These 5 large cities and New London are ;l'o centers fdhborl-—m-ﬂ(zt—&raas
Gy, All 6 areas exhibit a similarly increasing age-adjusted incidence
rate for males. The Stamford LMA's mesothelioma rate shows an unexplained

sharp increase since 1965 (Fig. 4).
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GEOGRAPHICAL MAPPING OF CASES OF MESOTHELIOMA (1935 -1977)

BY TOWN OF RESIDENCE AND 19
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SLIDE REVIEW

Malignant mesothelioma is a _very rare diseaseA only 2 cases per million
population expected annually. Resistance to the acceptance of mesothelioma
‘as a disease entity persisted until the late 1960'5.8Wagner's widely pub-
licized association of mesothelioma with Cape Crocidolite asbestos exposure

1
created the potential for the introduction of diagnostic bias.L)

Positive diagnosis of mesothelioma 1is often complicated by its confusion

with other forms of cancer..(Vidone discussion of simulators).

The controversy over criteria for positive diagnosis is well documented in

the literaturé? Most experts agree, however, that a full autopsy is re-
quired to positively distinguish diffuse mesothelioma of the>pleural or perit-

¥
oneun from other primary or secondary neoplasms.

We examined, for all CIR reported cases of mesothelioma and for all pleural

tumors other than mesothelioma (1935-77), the histological basis for diag-

nosis (Tables 2,3). For 121 (32) of the cases, no tissue was examined at time

of diagnosis, while the origin of available material varied. 0vera£1 only724%IOSYz4‘
(#85) of the 238 deceased cases are known by the CTR to ~Epve been autopsied, ru- onb
g2 o+ e adrpied CaseS Lyer€ pn.o( rescop Cenm birasd , /

The percentages for all categories, except peritoneal meso helioma, are low

ranging from 33% to 4OAawAfc145»‘&.

These results suggested the advisability of a o$23€ review. Dr. Romeo Vidone,
chief pathologist of St. Raphael's Hospital, is presently studying the medical
records (except occupational data) and slides we have obtained for cases
diagnosed after 1954. Cooperation was sought from 37 hospitals, of which 30
have thus far provided us with the materials requested.

Prekibeciy”

(Summary of Dr. Vidome's Findings)
A
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Table 2:

Basis for Diagnostic Evaluation
for cases of Malignant Mesothelioma

and Pleurél Tumors other than
Mesothelioma Diagnosed in Connecticut, 1935-1977

bSpecimen from biopsy, frozen

section, surgery, autopsy, D and C

a Tissue No Tissue
Diagnosis Available 2 Available 2 Total z
Pleural Mesothelioma 136 (93) 11 @D) 147 (100)
Pleural Tumor 27 (71) 11 (29) 38 (100)
(other than mesothelioma)
Peritoneal Mesothelioma 31 (94) 2 (6) 33 - (100)
Mesothelioma at other 41 (84) 8 (16) 49 (100)
sites and unknown sites

— m— — "

Total 235 (88) 32 (12) 267 (100)
8o (1976)
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Table 3: Frequency of Autopsy for Cases of Malignant Mesothelioma
and Pleural Tumors other than Mesothelioma Diagnosed
in Connecticut, 1935-1977

(1) (2) (3) (4) (5) (6) (n (8)
Autopsy
Gross Autopsy,
Autopsy, Autopsy, Evidence, | but only
Microscopic Gross . Unknown Indirect Autopsy, b
. . a Evidence Evidence Whether | Evidence no No Number Autopsy
Diagnosis of Cancer | of Cancer | Cancer of Cancer | Report Autopsy Unknown Dead p 4
Pleural 43 3 1 7 62 18 134 40
Mesothelioma
Pleural Tumor 8 1 1 3 13 11 37 35
(other than
mesothelioma)
Peritoneal 21 4 2 1 28 89
Mesothelioma
Mesothelioma at 11 2 21 5 kL) 33
other sites and
unknown sites
Total 83 8 1 1 12 98 35 238 447

8wHO (1976)

boola(l) + (2) + (3) + (4) + (5)

Col (8)
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IV. Discussion

Although this study was initially undertaken to discover whether it would
be feasible to identify the environmental factors responsible for the in-
crease of malignant mesothelioma in the State of Connecticut, it has suffered
from lack of detail in available records. Major deficiencies in the datZ;::?‘
the low autopsy rate for the pleural mesotheliomata and the inadequacy oﬁAthe
pathological material available and used for diagnostic purposes.

i2) P
Felton has pointed out several needs for post-motem review. A problem may
arise in workers' compensation adjudication where a decision has to be made,
years to decades after initial work exposure, in those instances where death
has resulted from pulmonary cancer or a thoracic or peritoneal 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.

A further need for autopsy arises to confirm the diagnosis of malignant meso-
thelioma made on limited biopsy material obtained during life. This is im-

portant for workers' compensation purposes and also to improve the epidemiolo-
gical data required to investigate the etiological factors involved with this

disease.

Valuable information can be gained from a comparison between radiographic ap-
perances and histological changes in the lung. Such information will help

to eliminate present diagnostic uncertainties.

It has been our experience that occupational histories are not routinely ob-
tained and included in hospital records. In our search through records stored
at the CTR (i.e. hospital records), we found 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 72 of these cases. The sample size for these
statistics was 220 cases, whose diagnoses were between 1955 and 1977. A
recently passed Ct. statute, whose method of implementation is under study,
will hopefully alleviate the paucity of employment data from medical records.
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Two other areas of epidemiological interest which are not routinely recorded
for patients admitted with suspected malignant disease are smoking habits and
hobbies amd or part-time activities.

(Comment on the significance of the Slide Review)

It is evident that until the physicians investigating cases of malignancy
appreéiate thé importance of occupational feeters-em and envirommental factors
on~the~ettology-of-thense-diseases;-ne (lifestyle, habits, hobbies, part-time
activit%?. de{é}led job histories) , any attempt to apportion blame to any
particular factor for disease causatior or promotion will be severely hampered.
It is particularl essential in the case of a fare tumor, which may present
diagnostic difficulties, to obtain sufficient tissue for study before a diagno-
sis is made. Whenever a tumor is found and an association is suspeéted with a
particular occupational or environmental factor, every attempt‘should be made
to document all relevant facts and to subsequently verify the diagnosis by

means of a full autopsy.
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The-Influsnse—ef-Occuparivnal amd—Environmentai-Asbestos—Exposure on
Ahelaeldenee—cf Malignant Mesothelioma in Comnecticut, 1925~ 1977

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

I. Introduction and Aims

Bruckman et al. (1977a) reported th;t "the combined sex age-adjusted
mesothelioma incidence rate (AAR) per 100,000 Comnecticut 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 ﬁlosely related to the increase in the
State's "cumulative asbestos consumption", which includes asbestos eﬁris-

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 Conmecticut 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 a tbirty-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, 1f iteds warranted. The present dey study has been designed to

Ad054cC
o sv
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 s~
Suggac

Aprowiedged possible diagnostic errors, which our results wertfy, 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 wel. as 38 other

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

1935 and 1977 (Table 1). DBisease—topodogi-and marphology ATe coded—seeording—
W%/Hedical, 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 fqrt;-
three year time interval. Future ca?e-control comparisons will include\cases
(215) diagnosed after 1954 (Table 1), and controls (604) 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

lack o 4
occupational and medical data prior to 1955 and the dimesreesdmg awareness of

+h .S Parler
mesothelioma associated with tivew®tgwer time period (1935-193%. 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~dégit 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,

M$S-1977.

and controls, This will form the basis for classification of study subjects
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Table 1. Sex, agé and diagnostic characteristics of cases of malignant

mesothelioma and other pleural tumours diagnosed in Connecticut,

19835-1977
Diagnos is° Males Females Total Mean age Percént ‘pos'itive'b Percent c
histo cuto:ped

Pleural

mesothelioms 102 (94)b 45 (37) W7 (1) @61 (62) 93 (95) (38)

Pleursl tumour 24 (12) 14 (8) 38 (20) 62 (63) n (85) 35 (37)

{other than

mesothelioma)

Peritoneal

mesotheliona 20 (18) 13 (1) 33 (29) 58 (59) 4 {97) 89 (a8)

Mesothelioma at .

other sites &

st unknown sites 29 (1) 20 (14) 49 (35) §2 (54) 33 (8)
. Total 175 (145) 92 (]0) 267 (215) 59 (én) 4 (45)

€ w0 (1976)

& ield Mumber 19 (US Department of Health, Educatfon, and Welfare, National Cancer
Institute (1576)

- . deceased) = 100 : .
Nuxbers in brackets refer to the period 1955-1977

=
CE .
q
ah
(€3]

’
A




s (sample
b exposure categories for future case-control comparisons (
into asbestos

from listing Fig: 1).
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III. Results

Descriptive Epidemiology
-“Jjul "‘L
Th:ﬁz;uee incidence rate for mesothelioma in Comnecticut is 2.#/million for

the years 1935-1977. aga-aéjeseed-tnetatnengptes 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.

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 20-30% 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 also centers of Labor Market Areas

~edjoskd  (ale for wales
(LMA). All 6 areas exhibit a similarly increasing?incidenceVsith—the—Bridge~

pore-Lith—thre-NTghestTover=t:. The Stamford LMA's mesothelioma rate shows aa uletplqhd
sharp increase since 1965 (Fig. 4).
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AGE-ADJUSTED INCIDENCE RATES OF MESOTHELIOMA
IN CONNECTICUT BY YEAR OF DIAGNOSIS AND SEX

2 Male
. E Female: : -
B Both

RATE/ 100,000

e

<L i %
—wuw‘ bml . bm'
4| 47 53

60- A mml‘ 72-
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SLIDE REVIEW

Ammm%zmm

ptive resu se
1dg g-

—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's, despitaVegmer's—1960

33
repert—TOY J2 LISTOIUEiTziiy-provenr—cases—vfpleurat-mesctire}10Wa associated

Waguort
- .  Taks widely publiched pabliazed
Cape twecddrle -, P
association of.mesothelioma with asbestos exposureThaner, created the W
For Be iattoduchon o
potential fee diagnostic biase

Io—addititon—teo—tta—rarity—and—the—subsequent—dark—vi—awvareness, fPositive
ofdem

diagnosis of mesothelioma isAcomplicated by its confusion with other forms

h

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.
Ia-;ha—ugh&-e-f—eheee-éﬁmm\ﬁé 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 122 (32)

licsue wal examined
of the cases, no mmewm-pathological materiasl-exiscted at time of diagnosis,

me O‘I.sl'f\ of ta) vaciede
while available .

A (935-1977)

Overall only 44X (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 33% to 40%.

These results suggested the advisability of a case review, ashich—was
aade—feanible—by—thre—Iarge—propeortion-—of—-—patientes—with—-aveilable-histological
materinl at time—eof-diagnosit: Dr. Romeo Vidone, chief pathologist at St.

ADC5393
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' W '
Raphael's Hospital, is presently.:asializL the medical records (except oc-

cupational data) and slides we have obtained for cases diaiioaed after 1954,

Sought™ us R
Cooperation was elieited from 37 hospitals, of which 30 havikprovided us

with the materials requested.

(Dr. Vidone-Summary of Findings)
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Malignant Mesothelioma in Connecticut 1935-1977

by K. C. Lewinsohn, J. W. Meigs, and M. J. Teta
I. Introduction and Aims

The combined sex aée-adjusted mesothelioma incidence rate
for Connecticut was rerorted in 1977 to have increased
ten-fold since 1935. Although available statistics

might be subiject to diagnostic error, the apparent rise
was attributed to the increase in the State's 'cumulative
asbestos consumption'. Comrlete occupational histories
for the cases of mesothelioma were not vpresented. A
detailed review of the evailable pathological material

ty an 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 andé environmental asbestos 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 pleural tumors, not mesothelioma, which

were diagnosed in the state between 1935 and 1977
Suhe (Table 1).

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 a random sample of approximately TOO
decedents (1935-75) aged 20 to 98 years from the Division

of Health Statistics of the Connecticut Department of

Health Services.

¥Connecticut Tumor Registry A{J[)G:BC:



Descriptive epidemiology for this research pertains
primerily 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 approximate-
1y 1:3, while reducing sources of error resulting from

the limited occupational and medical data prior to 1955
and the lack of awareness of mesotheliome associated

with this earlier time period (1935-195k4). City Direc-
tories were searched for job title and name of specific
emplover cr industry for cases, controls and spouses at

i, 10, 20, 25, 30, 40O and 50 years prior to date of
diagnosis, death or urtil the subject was less than twenty
years old (The Price and Lee Company, 1890-1977). .An
occupational history search was &attemrted for spouses

tc 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 medical
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

case-control comparisons (Fig. 1).
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SLIDE REVIEW

Malignant mesothelioma is a very rare disease with
only 2 cases per million population expected annually.
Resistance to the acceptance of mesothelioma as a
disease entity persisted until the lete 1960's.
Wagner'é 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 a lesser extent
Mucicarmine and corrective tissue stains on surgical
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 a full autopsy is
required to positively distinguish diffuse mesothelioma
of the pleura or peritoneum from other primary or

secondary neoplasms.

We examined, for 211l CTR reported cases of mesothelioma

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

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

able structural variation that occurs from area to area even

ADOB33



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-T77) only LLZ
(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 =2l1l categories, except peritoneal mesotbelioma, are

low ranging from 33% to L4L0% autopsied.

These results suggested the advisability of a case re-
view. Dr. Romeo Vidone, chief pathologist of St. Raphael'sl
Hospital, is presently studying the available clinical
records in the CTR (except occupational data) and slides

we have obtained for cases diagnosed after 1954.
Cooperation was sought from 37 hospitals, of which 30

have thus fear provided us with the materials requested.

The object of the case review will be to classify the
cases relestive to the certainty of diagnosis using well-
defined criteria for the diagnosis of mesotheliomsa. In
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 datea will be analyzed in relation to these factors.

On first review the cases in this study are being
gSL,fbiz 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

ADOG34



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 the 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 zome 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, 7 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 L 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
mesothelicma and 10.4L% not mesothelioma or excluded

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

ACOGS
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IV. 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-
thelioma in the State of Connecticut, it bas suffered
from leck of detail in aveilsble records. Major defi-
ciencies in the-data are the low autopsy rete for the
pleural mesotheliomata and the inadequacy of some of the

pethologicel material available and used for diagnostic

purposes.

Felton has pointed out several reasons for post-mortem
review. A problem may arise in workers' compensetion
adjudication where a decision bas to be made, years to
decades after initial work exposure, in those instances
where death bas resulted from pulmonary cancer oOor s

thoracic or peritoneal 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 (Feltom, 1980).

A further need for sutopsy arises to confirm the diag-
nosis of melignent mesotheliome made on limited biopsy
material obtained during life. This is important for
wvorkers' compensation purposes and also to improve the
epidemiologicel date required to investigate the etio-~

logical factors involved with this disease.

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

’

AOOG 35



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 T%Z of these cases. The sample size

for these statistics was 220 cases diagnosed between

1955 and 197T7. A recently passed Connecticut Statute,
(Public Act 80-1L43) whose method of implementation is under
study, will hopefully salleviate the paucity of employ-

ment deta from medical records.

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

hobties or part-time activities.

In any retrospective review of mesothelioma it is
essential to include an objective review of all ana-
tomic pathology material. This review should include
all available reports end slides including cytology,
surgical pathology and autopsy 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. In 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 pleursa

or peritoneum, but includes such important character-
istics such as 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 cof malignancy avoreciate the importance of occu-
pational and environmental factors (lifestyle, habits,
hovbies, part-time activities, detailed job histories),
attempts to apportion blame 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 1s made. Whenever a tumor is found and an
association is suspected with a particular occupational
or environmental factor, every attempt should be made
to document all relevant facts and to subsequently

verify the diagnosis by means of a full autopsy.
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Town

014 Lyme

East Lyme

Montville

Ledyard

Groton

New London

I.D.

675092

711723

781723

792536

793335

761292

200401
501121

693627

779762

10 Cases

New Ibndon Labor Market Area

Site & Histology

Occupation Dx Sex
At home (1966) F
spouse-atty

Clothing M
merchant (1971)

E.B. Safety _ (1976) M

Nuclear Eng.

Architect, : (1977) M
retired eng.

Past exposure to

some asbestos

long ago

Housewife (1977) F
spouse-truck driver
paper & board co.

Painter-glazer (1975) M
sub-base

Landscaper-Gardiner (1939) M
At home (1950) F
machinest (3 time periods)
Rigger-E.B. (1976) M
erector-E.B. (2 time periods)
stevedore- (1 time period)
railway

9 Pleural

1 Peritoneal

Pleural mesothelioms
Peritoneal mesothelioma
Pleural mesothelioma

Pleural mesothelioma

Pleural mesothelioma

Pleural mesothelioma

Pleural mesothelioma
Pleural mesothelioma

Pleural mesothelioma

Pleural mesothelioma

AD0C4C
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J. Wister Meigs, Director, Connecticut Cancer Epidemiology
Unit and Clinical Professor of
Epidemioclogy, Yale School of
Epidemiology and Public Health

(Address: 30 College Street,
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Teta, Associate in Research, Connecticut Cancer
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Epidemiology and Public Health
(Address: 30 College Street
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DISCUSSION
Although this study was undertaken initially in an atte=pt to discover whether it
woulZ be feasible to determine the environmentazl factors responsible for the increase
of malignant mesotnelioma in the State of Connecticut, it has suffered from the
lack of detail in available records. Tabte—ti—tRi—tt—it i - Pt —ef—tre
1ed ‘;'ﬂft
1&; nLjor deficiencﬁys in the cdata available for study, mesedy the low autopsy rate .
ﬁz“n!qptni‘najanq(
'}@for the pleural resotheliozmata and the inadequacy of the ewmes—ci—tiosue
available and used for diagnostic purposes.
—>
It has been our experience that occupational histories are not routinely obtained

and incluled in hospital records.ﬁ Stioitding habits are not routinely recorded and

no inqQuiries arc rale of pratients adnitted with suspected malignant disease re-

garding their hobbies or part-tinme activities.

penetine acsivitien

Ia our search througd the C. T. R. raper files (i.e. hospital records), we found

job titles for only 17X of the mesothelioma cases. If we exclude frox this group
those merely designated as ''retired", "housewife" or '"student'", the figure is re-

duced to 127. Wwe were only ahle to ascertain the type of industry ian 7% of these

cases. This data is applicable to 220 cases consisting of:
195 mesotheliomas in the Connecticut Registry, 19535 - 1977,
5 mesotneliomas from the Veterans Administration files, 1955 - 1977, and

20 nors, not mesothelioma, recorded 1955 - 1977.
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Cc==ent on the significance of the findizgs on the slide review.

It is evident tnat until the physicians or hospitals investigating cases of
Glurﬁhad or oA

=alignancy aprreciate the importance o{Kenviron:ental facts of the etiology of

these diseases, n0 atiexpt can be mace to srrortion the blame to any particular

ecs acecguzte nistories are availa Ze containing complete inforsation on

.

lifestyle, habits, bhobbies, part-time activities and details of occupation aac

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

|/
an ¥
el diagnosis is cade. Whenever a tuzmor is found where me association extsss

zay present ciagnostic éifficulries,to obtain sufficient tissue for study before

4]

the £

bertween it and a rarticular occupational or environmentel fastor, every attexzp:

should be z—afe to frlliv cdocuzment 2ll the memmes gcts ansd to subsecuentiv verif
the Zizgnosis ty zmeanms ol & full autepsy.
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. novisis OF Lhe haees Wilh dera-

r.’;e'.l'.asu-.'t ir. ousepes from U5 w 15

mp Cainn inwermuitently for ter” veare.

Durirg this period. Lbe skic of her fore

arms became exiremely thiz, and she

_ experienced aevera. episodes of subcota-

neots extravasatior of biood

(Ur the fourth hospital day, she was
transporied o the x-ray depariment,
wpere 11 was nowet that she had iwo
superficia) tears ip the skir of the Jeft
forearm wilt gapipg margins Allempis
were mage W suture the skin edoes wogzetrn-
e:. but Lhe suiures wre througr the shan.
The efges were helé wgeilher wilh strips
of ster.it LaDe

Or. one oiner occzsiop unng ber hospi-
12! 23, s.Liar jesions deveiopeC during
the course of trapsport to anc {rom ber
bed {or other diagpostic procedures. These
iesions faiied w heal during ber hespital
s:2:. and gross evidence of infectiop was
po: nored

Commeni ~Transport by handbng
¢ the forearms, even Lhough careful-
v done. resulted ip serious, poorly
heahng tears of the skin in this
ov e—uelgh' weal womarn. Even
thougk exira care was 1zhen afler the
jr:zial episode. there wzs recurrence
Ir ihis rz28€ Lhere wag no comMpiaint or
dissatisiactior expressed by the pe-
+jec: or the family. but such episvges
pave the poiertial for risk of com-
persabie inyury. Cerwainly ‘;here Lave
heer  zlieszticns of nusp"' -bzsed
ipic= wiih sesser justificalion.

1i wouid be prudezt for physicians
hespiieizing pzileats who have beer
receiving sleroid therapy to place a
warning powe ot the chart advising
hespita!l personnel to use extreme
cet¢t vhen ha'.hi“g 2ssistlpg, or
trensnosting such petients.
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Carcinema at the Site

of He'ces Simplex Infectlion

To the Ecizom —=THE JUURNAL recently
nsblistel a lelier entitied TCarcino-
mz at the Site of Herpes Simplex
Infecuon™ (242.229€, 1980). My letter
1s to note further the occurrence of
such a sitcztion. 1 personally had
Lzseszuamons carcinema develop on
Twi veezsiens The first occurrernce
wze approximately fve or six yezrs
g0 at the site of a vaccination for
small pox that 1 had received for
iraveling. After the vaccination site
di¢ not hea) fur ope vear, 1 became
susoicious zn8 had it eacised at the
lora! uriversity hespital. 1 was zp-
Prusimetely 35 rezrs old at that
time,

JAMA, Oct 10, 1880—Vol 244, No. 15

. .
ST LN et

C?'&L{b‘:" &’

S laelit?
Jolzl.zel netpes s
thz Lol ozeorrel or
and Lad not heziel So- o ureximaten
ope year. It was removed by & None
surgical procedure 2t & lozal universi-
1y center, and 8 diagnosis of basc-
squamous cell carcinoma was made
again At that time, the dermatole-
gist performing the chemosurgery
mentioned how unusuzal the lesion
was, ipasmuck as there were po:
supposecd 10 be suct things as basc-
squzmous carcipomzs Both wounds
healed withou! any tnusval event.

After 1be Brst occurrence, 1 con-
tacred ['» Hermac Pinkus ip Detroit,
2n8 he sizted tha: there were about a
dozer czses ip the literature at that
time. ] saw hirc at a meeting shortiy
after the chemotherapy, and he com-
mepted or the upusual nature of this
condition occurring more thart once,
thougt he was more aware of iis
occurrence tharn he hed beer before.

There is an emparrassing situatior
about this personalh' ang that is tha!
lamra oer...awmpm

There were no owher forms of ther-
apy used or these lesions with either
SUrgery. aBLitMOLICS. 7 PACLOE L namIs
izaciivalion, nor aIn ) a smoner. ]
have Ekad ar occasiona. localiized
herpes simpiex infecuor €uring the
past 2( vears.
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The Autopsy
and Asbestios Exposure

To tie Editor.—1r the a-ticle entitled
“The Aviopsy: Past. Present. and
Futore” by Azndersor znd ci-werhers
(222 1C3€.297¢. the ‘2! in the rate of
avwpsies is decned. and several
cogerl reasons are presented for a
relurn Lo the previous higk number of
suck exzminations, a gezl formerly
pursued by decicaied house oficers.
One =dditiornal need Jor posimor-
tem reviews hLas been giver emphasis
ip recent years by the epidemioiogic
and clinical information gathered in
copnection with the asbestos-related
disezse. Berzuse worners zre now
begir. ning to Present relitiocical and
.—.“erec ;'L' ol [Sag] SCal e‘n,:l’ut of the
eects of the .}“)c.u'r of free zzles-
tos £ber, yvears W decaces 2fler initial
work exposure, a problem in worl-
er's cc,mpewation adjudication has
arisen. The (ranges elicited through
clinice] srudy, alt l"n.)v} present, most
cften do not have accompanying
symploms, e vel, nor bave they
cavsed any disability, as yet. There

SLoohlwthve T WU

Inoines jnsar nees W nETe Cealt e
res..ies from voimounam canisr o
nLratil 07 perilental Mes0iheli T
it 15 Imicmant woteslfv the nissus
alieralicns directly aturipsiabie W
occupalional contiact wWith the respira-
bie asbeswos fiver.

As we have courseled family sumvi-
vors of such persons dyvieg of asbeste-
sic or its related disease s:ates, or
both, to request & necropsy w lend
substance to a worker's compensation
ciaim, it is strongly suggested that ali
prysiciaps or house swaf caning for
such patients urge relatives Lo permil
the examipation These procedures
will not only aié the beneficiaries bu:
will also prove of worth 1o physicians
in familiarizing them with the find-
ings characterizing » greativ under-
diagnosed jol-generated disease.

Fur 'hermore such posimoriem
caiz will aid ir our knowing what
a”:'..'a.‘w }gppent 1w a2 worher under
ceriain conditions of exposure anc
will beip w rectifv the ipaccurate
conclusiors érawr from the currert
underreporung of occupationally as-
suciated disease.

Mer Sevuipe FO1on WO

Uruversny D' Soutrer Cautomu
STNDO D MIOITNE

LOs Anpews

Safety of Ipezac Syrup

7( the Eiuo-—0z tenz) of the
Americar 4ssoziauorn ¢f Poison Core
wro! Ceplers. 1 am concernel z2bou:
the titling of a recer: JAMA4 article,
“Deatr Resuclting From lpecac Syrep
Puisoning™ (242:1927, 19801 ] 2m wor-
ried tha: the index skimmer or scarn-
per—pzrticularly if he is of the vider
schou! reared in ap erz of gasiric
lavepe for manapement of poison-
ings—may ipadvertently conclude
that the tapical emetic dose of syrup
of ipecac was responsible. In reality,
the dose war tkree 1o four botties per
day for three months—thus repre-
senting z long-lerm poisoning.

As poted by the authors, syvrup of
ipecac as ap emetc agent has a
remarkable safety record; its current
avazilzbility over-the-counter and in

the heme permite an enormous saving

of needless visits to  ETErgency rooms
for the trezimen? of accidenta] inges-
tions ] think that it would be unfor-
tunate indeed were the inference
crawn that single emetic doses were
risky.

Wiinw O Rosrecson MO
Chuo en s DANos et Rosone!
ant Medizp' Conipr
Amerizar Asanzisnon
©* Foson Conlro! Centers
Seatie
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NG BV \eemcdy TMRO) VISR O A P
I must—apologize—to—you—TFightat—theoutset—of—this—tetk. Being-a
foreigner-I-have-been-involved-in-something eaided-EFLEX - the
Ibdexal_oﬁ—L;eensihguExaminations~Bo&rd~cr—seme%hing*and_l_gust

k. This—is-thr-second—time—I—have-—taken
it—which—indicetes—toyou—howmuch-1-know—ebeout-baste—sciences—and
t-—heve—eppeared—on—this-scene since

I-graduated. The time I have had to prepare this talk has not been

very great and I apologize to you because what I am going to e

Yead "'
Jm=bemiec 2 paper that was published this year in the British Journal

of Industrial Medicine of which I was a co-author. I was only a
eN\?'a\feJ
co-author by virtue of the fact that I was able—be=pe in a factory

in the United Kingdom which has preserved its personnel records

sl turn of the
Swez the/last century emmwem&s and which has good medical records going
late Trese

back to the/1940's-early 1950's,awé=smi=ea had previously been studied

by my(predecessor, John Knox in association with Richard Doll who
now
isﬂthe Professor of Medicine at Oxford University whom I am sure )mUtf'
~ Sit
know of as a leading epidemiologist $—tdre—fiedd. It was Richard
A

‘Ju 0‘4

Doll who,in 1955(based upon studies of the population I am about
to describe to yoq%!bauae—ﬁéehuré=§§§;==hp proved that there was

indeed an association between lung cancer and exposure to asbestos.

\&'JJ‘J be
Bafers—mo=staxi, I think it ie=edwes worthwhile to go—ihmewsh
d&crive
SR+t POt ot T T T T e oo o what asbestos
awd giie te moteria

is wedi-—-not-exeetiy—but—fust—givineg you some idea of whet we are
talking about. Eniike—the~Chetrman—of—furmer—d—Neweiir—the
emp;0yeas—ia-xho—Hniteduxéngdemaeedam&ay-eubeédiasiee—zhcoughoﬁt

. 1 inoludi : st ;
‘ Vout backawund cata v T Ben De be Fes H"“" that of
MMMW ; 1es/\ the &2n of

A2O3C3
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[

oF an yabonation " csbegve compar;
Chairmanpwho went out to Rhodesia to see for himself where the

L]
asbestos came from and after breakfast said let's go and look at
14

the plantatlonl LS—we—ceui&—jas%—he¥e—%he-féfs%-eééée—ené—the~iights
Mmmmtewww—yue%—bm%t Asbestos is a

fibrous mineral silicate and twet there are a number of varifties
that are of commercial importance. I am not going to go into a#¥ the
argumenty apd=bbe—debeils about the differences in biological effects

which exist between the various forms of asbestos. Chrysotile

asbestos which comes from Canada, Southern Rhodesia, the Soviet Unlon,
Swazidaed ari ke is
Cyprus, Seuwth—Afwies, United States,/the type of fiber which compcses

about 95% of the world's usage of this material. It is a hydrated Enia.

T
ol A

magnesium silicate. Crocidolite}which is a blue ped=met fiber/@esme-s-

.

fwe®w South Africa at the present time f-:‘l-'\e-m the Northwest Cape Province
and feem the Northeast amd Transvaal. I"Edcused to be mined in

Australia but that mmésg no longer takes place and there was a
e incidence
disastrous experience there with regard to a@eowmts of mesothelioma
tea
among the miners. Amosite 1s not m—a-ceep-ta-ble mineralogical term
Il on abbe ston "
because it merely abexdés for Asbestos Eﬁhnes of South Africa
T Mo {ibed Mis
e==trert 1s/\un1que/ in that it only comes from/\one part of the world f.c.

and—bthatndemtae®e the Northeast Transvaal. The amosite and crocidolite

otk
from the Northeast Transvaal oftened occurred in the same seam ror—tle

#oek and therefore it isw#S-adwwms possible #e—was that amosite 6 may be

God vice velSa.

=t contaminated with seme crocidollte; Hhab-—ie—possible. There are

depositsof amosite in India but I do think they have been commercially

exploited yet, . i-t-i‘rq«u.*'c

beloas: o ‘cummnafonite - grunenie
M the bt 3 ()')’ series and just to

digress for a moment the importance of the CG series 61‘ the fact
e

that amosite 1s part of that series)became apparent wher} eserve

Mining éompanié’ foun?{ itself embettied with EPA, the State of
Cv gt

ADDT 4



W
Minnesota and various otherSp-eep—le regarding the dumping of talllngs,\
dacon t¢ T ey

from 1‘cs%m1nes in Silver Bay/into Lawgﬁ_gem;f //,."

. . ﬂ .
'W\f C'-b€| n e +O \I/‘: G

Mirtmig. 1 am sure you are familiar with that story. ThRet—was—LG

d ke lalce Wﬂmt'
Wiacinida 1s similar to commercially used amosite. Apeant—Sfrom—the—fart

tb%ﬁﬁ%m%r&ﬁ—&m%&%&

Anthophylllte . isn't very widely used in industry. It's one of

kWCu.: "
the oldest -u-é-ed asbestos fibers particularlyAFinland where for

thousands of years it's been incorporated in the building of -.\7;'-1."&
bathse SAfF—yeou—tiie—bo—go—imto—thot—Sort—ofoveceunpetion. Iouwsuer,
[~}

&-tr—xm‘-r'temb}rﬁ-pe%%&nt Biologically it is;\very -n-essint'eresting

N
CI\‘M because no cases of mesothelioma have as yet been described wish—the
\\v o

assoclation el anthophyllite exposure, and—we—een—f-e—rge'b—a-bmt—-%he

o Ebie winich S

M&p%—the—bo%%mgemolite witeh 1s often found in

commercial talc or industrial tale. Fast—bo—pive—you—some—idea-of
: Ieaddy
the—fact. _that chrysotile-enesidolitedie~piue—eamosite~is-sort of an

in-beituwsen—eedtor. Those are both iron gondeining-fibersthis-is
Bagpesium-and—various—eanthophyiiite- vhiech--ie-aieo-an

"'\’F 3 Wa} shrewint—vhethas—rappedred—toiho—oountry

{NT whici srowws
4“999-' w¥de. This is a composite slide mmé=birie-+e what we did with asbestos

'TFQ . 'S ccushed and sraJet

in Rochdale in England. $reéte—e rock, db—wes—oponed at the mine or & ke

L0E 2

. iy - S
\OFU ! to some extent, _‘Lt wes further opened at the factory in the process
. ey ¢ Frmed iato
bidliilomie called fiberizing, amd carding it wes—used—ese a sliver and thea

i T A spun into a yarn.and-—%ba—t—}sm‘rhe yarn weskd-—be— }=

woven or sold to customers. Cloth weul.d. be used for various purposes wSuch
o W(a?p ra avousd \v\>u,a‘ 3N Ser'Yow ! Iam.nahf, (v th gel.r, A Rohon volegiols, sot¢ Gt s 'Q\

Aao:hes—tha.a-k I think you should appreciate if—yrou—wilti—reed—in—the

paper 4f you have it or wish-{o roadmdt—te the fact that in the
United Kingdom, gegulations were made in 1931 which took affect
’ 204CH
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in 1933, x»-amd prior to the making of those regulations/which were
called the Asbestos Industry Regulations/and—whéeh—%herefere—ealy

apriy—te—the—esbestes—imdustryand-that also is important from the
point—efwiew.af what happens subsequently hewever—those regulations

Meviwetned
mesulited—alios a study wiiek was conducted by Mgrywhedher and Price
amd 1+ becawme
in 1929 and published in 1930 wiéek is ewme—ei—ithe—meost—femons—study
the history of the

ip.this fiolé-ane—is a milestone in/E@xkxim British asbestos industry.

What they found was that in people who had been employed for 20 or
£
more years, J!E?—- 81% had Jp}maﬂaﬂi,fibrosis. We are talking about

asbestosis) a
20th Century disease. The first case of asbestosis was not described
until the beginning of the Century in London by PQW*ZQue Mutias |
and—thereiore—this—io—a—2otir-Cortury-vrecupztiorai—dtsease~— The

first evidence that exposure to asbestos was going to cause a

problem to the health of wx <se workers was the finding of asbestosis
and the regulations that were made in 1931 and that took affect in

1933 were designed‘:o reduce the incidence of pulmonary fibrosis.
e
Lung cancer was noEAassociated with asbestos exposure apart from

speculative case histories that first began appearing in 1935. No
epidemiological study was done to confirm this suspected AXXRE

association qptll the work of Richard Doll in 1955) .&lthough the
Mo wedd: <y
same Merpywhedker in 1947 had shown that 13% of asbestosis cases

diagnosed in the United Kingdom were dying of lung cancer or had

died of lung cancer. That leads to another speculation.smas--weich
o — ﬂ\e d?vg.,.:pn‘;.'f Df
I—dea4%—4nxead-:n—duall—upaa-and—éhut_Ls where asbestosis i« a
can
prerequisite for the development of lung cancer or &eet lung cancer Goauy

in an asbestos workerx without asbestosis,ie—ne#e;bhoéeee—en
inbe

especially in view of the known _multiplicative effect which

cigarettef x® smoking has on 1 e i b os work .
g /é g ung cancer in asbestos w FkePS s 0 6
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Howevery—I—ahewthat TtmpTy t0 poimt-out—what-the-situation was
[~ 1822 )

93030 with regard to ashestosis., Fhix Pulmonary fibrosis wae oi-. .

W oY LQJJ

CRippiing—and-liddiig—poopdo—and 81% of thoseAwith more than 20
years exposurs, we9e—cu:_a:;ng-ihuxyAﬂﬁh&aamm&rtrun By comparison

wilr ya 1aza
in 1975 onlyo0.770r@.8% of the group wese compared with 26. 2% were
toul “:

found to have asbestosis and the 20 year and over, #we incidence were
Ve

down to 5%.wh:eh obviously is still am unacceptable but whait—you

the inhiep popa’an 2n
khave—to—pememper—te—tived some of those cases, were 'in fact exposed

ke 152 e e, as
before‘regulations. They were still uea&iag andhthis NAX X is a

table of prevalence not incidence awdseRiQguiaRidy they were there
weve inclwded _
and eeunted It does indicate quite dramatically that those regulations

W had reduced the incidence of asbestosis. fewe—ge—be—tire

V\*‘%? modat.h ‘) e&porane

/wwmm'ﬁqis co-hort wieed we are describing iIm—bhe
aaper has been the subject of # 3 previous reports and the last of

these mee<—ts was published in 1968.the—ene—p%ie;—te—%hés—eaé—Eiey

from
dealt particulary with mortality =f lung cancer and respiratory

disease in workers exposed to the high dust 1é§ 1ls which preceded the

1931 asbestos industry regulations. They attempted to examine the

osbes.
dependence of lung cancer incidence on ﬁh{'age and duration of exposure.
paped
?hs:tzst:s&e:ru 1968 the cohort was divided into 6 groups. widh-4AHeA(s
befoce 1933 buw/
é}oup 1 had more than 10 years of exposure xmmg groupsl, 2, 3 and 4 hod
+olp| expasuve 4

all had more than 20 yearsAbu%-g9eﬁp—&—had-greztET—ﬂZEnrﬁhaﬁreeﬁs

expasure.before 1933, Group 2 had between 5 and 10 %gers exposure
before 1933 when the regulations took affect. Group ﬂ'had less than
5 years exposure and Group 4 had had no exposure before 1933. Group
5 was all males and had had more than 10 years exposure but less
than 20 with no exposure prior to 1933 and group 6 was all females and
they kxx had all been exposed after 1933 for more than 10 years.

‘g Care: W &é):‘-‘l'-‘-.,\‘ \»"‘M
whe&:ﬁﬁ=ﬁnnk-e% Gencer of the lung and pleura

wuﬂ°xpaa

ohse.xeé_wee-&5-a§é—%he—e§pee%ed-l 6 so there 1o about ‘jll times




(n *CJ

6
e

excess incidence of lung cancer in &=t group which kes had the

longest exposure prior to the improvements which came with regulations.

Ween—you—get—bo—thit—
with out SN e
group heme no exposure before 1933Awith than 20 yeargkthe

X
difference is not statistically signific n¢é. That was very
<at sfywc gbservaron
interesting but the authors were wise and—%hey pointe® out that no
fxxihex firm conclusions could be drawn because little carcinogenic
effect wax would be expected for 20 years after first exposure and
some of the follow-up had not been for long enough. Hf—we—3ust--go

through two more slides dealing with that cohorfQor with these figures-

[~ .
here—weng—heve the men and women all exposed £m since 1933 and—yeu

ean—-see—~thed cancer of the lung and pleura xaxx there was no statistically
belroter Gbos ‘»J-_c ausd apecled
significance dlfferencdkanda;? the women there was—this difference—

U buks
aRd—that-as—eonty 2 cases and it was not possible to state what the
ecanv ‘:“ gl Cawmboof,
meaning of that was What we are dealing with here is men and

women employed 10 years or longer since 1933. Tiis—is—the—gmeap—group

. withrFess—tiramr 20 years—or 30—t O—yezrs—and YO U See-no—adifference

M

:‘40>Cé‘ oA
s

pr—threUrServet—to—the—expectedt~rxix wf-Sneidence~vf—twmeg-eancer.
o¢_moi€
In men emplo¥ed 20 years those who worked before 1933 ss—we—have
Fhere  woee Ur 3 Canere ! dn [ Qos2dvs’ e sl d
sa&é—ﬁfﬁoxe 11Ato OBeWil to 1) and all neoplasms 15 to 3 and S-dree
Faoye X
1933 }Vto 2. 9 aad-eo'fﬁerefore it appeard from this 1nformation/
that people who had worked since 1933 were mpsar no longer at risk oui
because
if you accepted thls that the dust levels twet had been brought

down:had been achlevedfgﬁd;sappeazne of thé“EEﬁg_ZZHE§§;> Further-

more this was against a diminishing background of incidence of

asbestosis amd as yew=sew in 1975 the prevalence of asbestosis
COT\"tJ‘w wiTh QG/, ™S HZ‘\

was only g0.8% in the factory population studied, The report published

in 1977 is concerre{fwith the pé!tﬁi@%a-gsﬁa&atiea-the post=1932

population malnlxjwhlch as—i—aaed+d4 although exposed dust levels wimicph

; AD03C8



7

womc higher than the present Ammmskk permitted levels, tirs=
Sopkaswon was employed during the time of improving dust controls
and plant modernization. The study is based on 1,106 men and women
ea;ﬁf284 wome@ and the cohorts-gzg been roughly sub-divided in the

same way except that you will see there are only 5 groups instead

of 6 4mEt=paew—tic PIC VTS rou— g ——eve—beerrconbtned . I

1933 and than 20 or more less than 10 we hayve~taken out the less than
5 group fr that and then we have/gnﬂﬁfggge on so that will be from
to 10 inét d of jusE/S/tﬁ/Eb and then we go on to 20 or more
with no exposure a{Eg
Inxxx interesged/fé 10 to 19

33 and that's the group we are particularly
d then females with 10 or more. Well

-~

theﬁi/gay/%e some Raxim females who.have done 20 years. We get

}1166 with a ﬁotal of 16,000 person years. of observations.
Re-examination of our personnel records since the Xak last report

in 1968 showed that a further 23 workers were eligiblg for inclusion
in cohorts 1 and 2 and in addition 205 workers who ﬁs;e completed

10 years employment since June & 196 were added to cohorts, 3, 4

and 5. So the study comprised 822<Eii/énd 284 women and the followup
was until the 31st of December 1974 using the factory g#Em personnel
records and the National Health Service Central register. Only 2%

of workers could not be traced and 13 znd—%ha&*e{i.2%)weee

recor&iin the National Health Service Central registery as having
o
imigrated or were not currently registered with the GP. As you know

everyone in the UK is registered with a GE,.you_donli haue—fe—ivew—bud
mg.g-t—pee-p.],g_a_‘pe, From—this—yeu—ean—so6—that 2 very small percentage
gre=TOt. Espoeistiy—emome—the—working-poputetiomrwho—areTrot—abte
to—aifeord—privatotroaiment. The remaining 1,071<;6.8%>have been

AJ03C3
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followed-up to the end of 197%. The number of deaths in each group

whickh have been ztiributed to lung cancez(?nd lung cancer includes

deaths due to mesothelioma)xmid ikExE Fe-nmumnber—ol-deaths—in—eeach
' ./

| proup—ettributed—bo—dung-oemweed other cancers, respiratory disease

and other causes are shown in the next slide and although it looks
fre
complicated it isn't really. If you simply logk-at tiet column
‘ﬁ-( . heascd
whigh—ds the EEZX cause of deatn)whéeh—igAl g cancer and mesotheliomaj

other cancers)respiratory diseases and.Other causeg,and if you will

Shou.‘ d - TR S
just look at the oneswhich s statlstlcally xkgrifizamkixx 51gn1f1cant

shsse you will see that ag-sn in Group 1l(which we-ltnew—befere pren. . -
we had the }e-el-séig observed to expected ratl) AXX in EEIRE

the respiratory diseases again there is a 3.6 observed to expected
ratio and all causéé the ratio is about 2 to 1 so there is an excess
mortality in’this population which is largely attributable to

lung caqcef but some of which is attributable to other respiratory
diseggg; which might reflect a xm@kX residue of asbestosis in xk& this
pdghlation. The expected numbers fes—those—ef—yourwho—ere—interested
were calculated from National death rates by 5 yedT periods and 5

are not

year age groups. To insure that the expected
underestimated, imigrants and those lost to follow up were assumed to
be alive on December 1, 1974. Deaths before the lst of January 1931

or after the ymax age of 85 are ignored and expected members are
calculated accordingly. In Rochdale itself lung cancer mortality

was lower than the national average amnnéi:ngge% which is interesting,
Frr—+¢ket this is the Xaxk largest asbestos textile factory in the world.
Rochdale hggha population of about 80,000 people amdmist had a lower
than average lung cancer mo;tality. It doesn't prove aﬁything but weal

{ .
kx wr—for—these—wiremsxymilal asbestos is an environmental pollutant

which is going to cause an excess incidence of lung cancer in the

general population !)this doesn't seem to make sense. The AiJC)Q'ic
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"u‘ w [

standardized mortality ratio X in Rochdale is 87 and e&ﬂﬁéar for

women rekmﬁg% to 1963 Reglste-rn general 1971) Workers
first exposed before 1933 thuﬁieﬁisn-gk cohorts 1 and %,suffered

ncdevi€
from exces%&of lung cancer and respiratory dlseas%) Raxxik
| a
€/P%rt1cu1arly those with 10 or more years exposure prior t€A33.

ﬁC‘N
end Ehere is also some excess mortalltyllung cancer and mesothelioma

<L
@6 observed and 19. g—xxpected}t-h-e P ddtiisiaane- (. OD and respiratory

disease(35 observedgaz/bxpected P eqaa&s 0. q) in those who entered
after the 1lst of January 1933 thuﬁds<;ohorts 3,#4@ 4 and 5 comblneq)

o —rh . This excess is very much less than in

the first two cohorts. What-tt—TndTtateé—ts'That—ﬁ!—evea:Ih those

peoplé‘ . — who were first exposed

after 1933)the longer follow up indicates that there is still an
excess mortality from lung cancer, mesothelioma and respiratory diseases.
In the 1968 study there was a slight excess of circulatory disease

in cohorts 3 and that hasn't increased(é? observed 20.6 were expecte@)
In cohorts 4 and 5 there was a matching deflclt<%0 observed, 60.10
expecte%. The 1%gigig§e that this was probably a chance observation
seemed éonfirmed. There were 16 deaths attributable to gastro-
intestinal cancer comapred with 15.7 expected. This cohort}ever since
it has been formed and iﬁ-hee—%ggQ followeq,has not yielded an excess
incidence of g deaths from gastro-intestinal carcinoma. It is also
interesting that in a paper publishedlin the same issue of the

/
his insulation workers finds the incidence of gastro-intestinal

British Journal of Industrial Medicin%)Elmes in Belfast,following up

carcinoma is declining as the pzpm¥ time goes by and bimesise thinks
that this might be due to improvements in earlier years, mew—tivet

. However

this excess incidence of gastro-intestinal carcinoma in Jasbestos

workers appears to be something that is related to thﬁ.mo?g heavily
- TRV f
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Wot keAd
exposed EE ETOUDSe mews Although this group of textile workers
A

in the earlier years was probably as heavily exposed as any, it has
av
progressively been getting less and less exposure and #kis excess
R

ongastro—intestinal carcinoma has ¥k never been found —TFecirtzie

SI think xxx ygfwill omdy find that gastro-intestinal carcinoma

is associateqiugth O Tl il i, very“izzizf exposures.

That is just my personal opinion. No excess,for amy—ef—those—that—is
statistical

gastro-intestinal carcinoma approached/significante in any cohorts
and no peritonegg mesothelioma was reported. To distinguish exposure
immediately after 1933 from that under present conditions cohorts

3, 4 and 5 were divided into those first entering or first & being

exposed from 1933 to 1950 and those starting later. The reason
. 19t

we took 1950 was because i - We egardgg ¢ as the start of the
modern period in that factory.beaaﬁﬁajﬁ;was the year in which

twe routine dust sampling was initiated. Although-MeES;;éggéer had,
way back in the 1930's/hud tried to give some indication as to what

d ¥} Sl ‘e\'f l
he considered to be an unacceptable éwsty the instrumentation and

the techniques were not available to assess dustiness i-mumerieadly
ahd—to—aoaess accurately. It was only in 1951 when the thermal

precipitcta

percipitedser came into use in that factorx)and-xxk—:han_snbsequoa%%y

was followed by the longerunning thermolpgécipitator and then, in
196%)by the membrane filter methoq)that it was possible to attempt

- to measure wiat the exposure wpg#—~of these people and to control the

using measurable
environment &eeeaééag-ho/dust levels rather than seeendiwseto
visible

best achievabliﬁyesults.véeé%&y. Observed and expemted deaths for

those first exposed between 1933 and 1950 are shown in TableIE}but
YN
think-bafare we get there, no we got thers,, Merwremd-woman.firgt

N
“~

AN A
Wi~ v0 1 racic. Here we find that the 1968 authors w’érwéo‘3 ‘



wise to add a word of cautlion about the length of follow up. It had

only been 20 years and 20 years may not be long enough because here

hourt s and
we kad emerging mew something they didn't find/that is a slight

excess i—é%e—by—ae—msaae—éhe—ixa—eégﬁé4é4wsHa«ameess—e%—&é—%e—i—that
| ad . Lt Dut L] . L5713 Tiphb—mree of

lung cancer in those persons exposed between 1933 and 1950. What
Hoase Giatey poned ofer

about, 19519 Wedd—we—trzve—tTuTTIn. We x have a ratio of 1.9,0t> *

eupeches tuns coviet deam: '€ '
i 6 cases &e-observedto 3.2 3 expected. The numbers

owE
migirt at this stage da small and thgrefore this has to be followed

up s % have to increaseb the nlmbers and ikz IERgil FR-we—lheve—bo
RN TN A TEN )
lengthen the follow-up) #Sw-owen people who _first entered since

£l ower

1951 it  qiisieelr—piarea—ings ( Ol year%«still show this slight

excess. Again the statistical significance is not as great as

N env o by
for the esker—irel{ of the cohorts let—EsEsRE—-exectiy-—$ho—haif-otirer

23 approXinetely—of—bhe—ph-aeokeonts, but here we have evidence that
the lung cancer has not been totally eliminated in this population.
There have been very few deaths among those first exposed in 1951

X or subsequently and if we look at table 4, one of the things that

is going to crop &= up about those 6 cases after 1951 is whether they

smoked or not. }%-é6-as—éﬁpﬂaﬁaab—&oﬂ-&ho;eéheae—but\ﬂé don't have

the information available in wesr medical records but we do m for
’ snre
Coreocesmpiyp=dhedwiper 2 certain period of time wieew- smoking histories

were added. In fact, the lack of informatign on cigarette smoking

in the earlier studies was a serious omissipn, but there were no smoking
o0lo 7 Neoded

reeeords kept in the medical records ed—E—eigapebbe—ameledwyg until

I uont—tholo—in 1966. Imthensiartod Motieuluewi—EXaXiig Lodoiding
SEeking—iebids, Beom—tinrt—omT——owtd—see—tivet In 1976 if you

uadzd

beetre the populgtion into age groups smokers, ex-smokers and non-
. VTS ; 0313
that-- thetisthe—wey—bhoywers-at-thetime . '+here were 22% who were

REX non-smokers, 13% who had given up smoking and khEx X there were

smokers




In

1z

65% who still smoked,eé;‘¥hese yere comparable to the national
' Wewe o

figures,in—e—+wey. This populétion was no different xkRx Xk in its
A

smoking habits from the general population. Fhat—do—youdo—=bout
N £rom

smoking>—I—dent—irow. Table %%shows deaths of lung cancer/

potiimbel mesothelioma> in the men and @en first exposed 1933 to

1950 and men and women first exposed 1951 or later. They are

da‘e of U . .
distributed according to %the—dsy—by—day firs hand time since first

/including

re

exposure.

—_— fou
L5—%c—i97-ee—yea?s—e¥—meaezin the the 20 years or moreQRx the o v
y-do-mot—eignificant.

ratiom is 2 to 1.
Men and women first exposed 1951 er—3deter20 yeams—or-more—if—you

tekegexifxygrxkaks that group 15 4to-10-besauss—one—of—thom-was—Just
about 19 years yhich is close enough fo.Q0--mekes—it—S1TSTEAT OF

these omt the ,
Pltig ol 5 observed)1.8expected(2.7 as—yow® ratio of observed
to expected) The 6 employeses who were first exposed after 1950
who died of lung cancer were all men and they were all smokers.
5 worked in areas where dust levels were high in 1951 and one of
them may have been exposed to asbestos dust from 1925 to 1930 in a
previous occupation. He was a welder in a shipyard. No case 9;.’—\\3
mesothelioma has occurred in the population first exposed afté{_lgig,

(7N
but that may not be long enough for follow up, ZLlthough in view of

pon€
the long lateﬂ'period, rei would yet be expected. dnr—eppaoXimabedy

multiplicative effect of asbestos exposure and cigarette smoking =z
incidence
on lung cancer/has been suggested. As you know, Selikoff has

suggested that an asbestos worker who smokes has a 92 times greater

chance of dying from lung cancer than a non-smokémg non-asbestos workere

er—toput dt annlhbor pay. Lhaé an asbestos worker whespmeles has X

& nonevpo;d = o
an 8 times greater chance of dying from lung cancer than shedidages- *

POkt ahedoasnei—smake . But without detailed smoking histories

which have been collected for the future, we can't quantify what the

AR

A0
effect of smoking were in this particular study. Asbestosis wéﬁ“'
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found by the Pneumoconiosis Medicla Board at—exeminetieme—e=—& three

of the six cases. They all came to post-morteym. 4ll asoestos
- 4o tre coiiv e

workers in Rochdale ¥ who dieg have their x deaths reported either

the hospltal ropeBt—ta_the

SR TS,
copemees OT by the EKIXXEX refisser of marriges and deaths. This

by their doctors

has been done since 1930. The post morte%m rate when I once looked

neax
into it was mereéy O% Gt Rl iaap—— whlch\;s pretty highe and
A
THE¥Xzxm

I used to go tervery post morte that too
come out of the

There is a lot of interesting work which wil
post mortéém work which was done in Rochdale. The numbers m® are
too small for the maggipude of excess of lung cancer in those
first employed after’l950 to be estimated with any precision.
The implementation of the asbestos industry regulations started a

drive to improve dust levels and as I explained to you the przkilzxx
of
process weme fiberizing wh¥§ﬁ§i the fiber came from the mines.
|r\vo]J€1’
NEX was opened mixed and tere—weme certaln operations such as
&
opening bage=slitting mechanical bagging. Ther—thei—wont
) ) Folioped o
Me carding g= process/\aad Ir you are familiar with

i x1ng

the textile industry the carding is simply a matter of teasing out
the fiben&layering them all in one directdon amé—yow—do—tirt= by

passing them through two rollers moving in opposite directions with

chei
eha;aaa needlef projecting from thes:sﬂizau.teaselihem out, and—yeu
(13 &(md whch 5u”b;bwduf qu.J f\(o( Tu»ﬁu“

gt fine web and then—ou \ -5 end khere

A wodiws Yo 1S wtver wdn off .
are different grades of yarn, ! - (?)
A is—e—witmdITEIT Lhe and-—if—you—ever-get

canfused with the-weawing——ieom-as—towirat—tire—wheft—ami—the-—wherp

daun—ant—your-w—eenli-Iforgot—it—thetway—ami—thetisTOW Yo weave .
P‘a(hf\ﬂ ford.
P&aﬁ%&éﬁ is obviously used for packings. Yeu—de—bthimes—wiih
con N o - ﬂUJJ -— iS UUCJ w
Lhiee 1 EExZxk grease or graphite and this ge¥ zkuzj
V45'+'I<’£ p‘?( P TRy /\ o) \ e

S JEX Y‘WW“L&Q,_ALM’)
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I—think—these—ere—averagse -levels-and in those are particles per cc and
after61—yougot—the-membrene-filter—technique—and-Feu-are-geiting down to

T
£Lhﬁ£=§e:_cc That operation, I'll show you in a moment, is totally closed.
anyre s dust 17 Vo F
Caf course that is the way to deal with Xk-aay%h&ag T yod‘close it yodﬁgot
O
. no dust. > 1.4

This factory population was used and studied by the British Occupational

Hygiene k Society in 1966 mm and on the morbidity stf_ which ras done at
/ 3;30‘."

that time the resent standard

h\e d Smax
for asbestos xkam fiber was developed &nd-EB hewser of the people who

it AN
developed it became widely accepted throughout the world and/is how the

UuS
current standard €for threshold limit value# )i asbestos of £x 2 fiber/cc.
A S~

Originally it was a cumulative standard of 160 fibeq{ EEX years/cc.so_if
a man worked for 50 year in 2 fiber/cc he stood a 1% risk of ¥k getting

asbestosis. The standard was not designed for lung cancer. Although there
i< as oV  the incidowce oF odeute,
wasS some 1nd1cat10n}th't I have shown yod,lf Fou—redeee asbestosis ycu

\ J&’JJ—Q:J e
ageo—vadnae- the incidence of lung cancéf’%&t_ﬁﬁe may have to reduce the

exposure levels further still below 2 fiber/cc if we are going to eliminate
the lung cancer. However no population in the world has been followed for

long enough which has been purely Exgpz=sxzm exposed to 2 fiber/cc or less.
g e oudpn

No population has been followed/tb say that 2 fiber/cc is or is not a
\

no effect level for lung cancer.aad-iﬁbﬁﬁnrdnavw‘fhere is a lot of

controversy about whetdezfzgere is or isn't either a safe or no effect

level for any carcinogen. As you can see, in certain operations dust
Cuu
levels came down dramaticallxﬂby 1974 in the whole weaving operation

-ﬁ\.
’{ﬁere were less than 1. Twewe—irave becilisi—thibdfon o long tior—

: §
fIg tha weavingAFhere has never been a case of lung cancer associated with

b ex cs e that we know -of and asbestosis doesn't occur in that weaving shed.

and.:haxls—ﬁhﬁ-Fge old timers)people who were involved in reporting the
data to the British Occupational Hygiene Society in 1966(;nd some of them
. Ugl r”
had been at the factory for a long time ikH:% their gut feeling felg() P

that 2 fibers/cc wds a reasonabl¥-level because of the health experience
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beo
population in the world has followed-un

erarl wys ela whl
for long enough at a 2 fiber/cc or—%xEx less level to -say)based upon

of that weaving shed. No single!

N
human exg/rlence/wheéhar this 1i/an adequate level or not. desls—doedk
M h < \E’\Je P )
J%‘Eableﬂwh;z;i-ae- the mean dus@ld the number of men exposed
ovee T pricd o eboer 280, At wsl’

to themA FromFB6 to ﬁE cbvieusty—I—tott—yon we &kdn't have dust counts.

war we¥ roulinns deos
Fnps theyaianls

jaust counts until 51. that—3s -

ERE—Pue—Tt—ts Gased on calculations made by the

committee of the British Occupational Hygiene 8001ety6%m§ the e%etus

Yect islician
g;hkﬁaea 1nvolvé3;i;s Geoffrey Berry of the Medical Research Councills

el M
it in Penarth and they arrived at a menas of oa&ea&&%&ng—
Ca.c [

levels whe{ would be a reasonable estimate of exposure

in those years when dust counts were not available. SoJyou—eem—see—as—the
rs_ go b the—dusi—ootumts——come—dowmrrrot—muci— i l—1052 . oy 1952 wa alv
year - AT Siiery

Pneumonociosis

peresd a‘[ CY W ¥
e the beginning of a modernization of the factory whiek—waes completed in
Zoveeyt s Mman
aboutﬂ5’+ = Q lOv work was done a—3+eob—eFf jobs were changed e—-&ct—e-f Maiieg
‘Nr" b al woslr g

In
procesgwere l&&gxnad and twest resulted in a bettegﬂenﬁlronment 1969
~

new Regulations were made. Those ¥ new regulations were eed+ed kh® no
caled ge ” z ”
longer/g the stestos lndustry gulations but the stestos gulations
and they applied not only to the asbestos industry, but to anybody using
t N
asbestos where @&mXX asbestos dust was aivimg off in -exeess concentrations
o) %,
as js liable to be harmful to the health of the exposed person. As opposed

to the American method of doing it, the British #m® have not put a figure
in the asbestos siandaTi—inmebire regulatlonsthere is no legally enforceable

figure. The way it has been done 1s-by-publlsh:-g as an addendum to the

Lskc
standard ol guldellnes for the benefit of those people ukas—to—wham.

haue ‘h> (b Mados' s The gwideline:
! wh&eh/lndlcate what the current thinking of the
duav
factory inspectorate is at the—present—bime with regard to the levels

to Pe achieved. |
ghﬂ*—ﬁe&ﬁs-bhe$:1} they want to eﬁﬁﬁée tbnseﬂ“f

level# o xR yEym—~tomerrow(and they have already changed them once since

amend the .
1969> all they have to do is puid-that Wpieaa:ﬁwy dbuns ADQO3 W

snd—eTT e ueser. It #m®m doesn't reouire an act of Parliament or any




C:ol'ﬂ"&" Cor Lo vO‘lIJe h&} M : G.
Ssopt—o+ consuldated mechanisms to do this, although =mx obviously $hey would
ik all oA e b gu ST e,
consult be ore,f:l It realy makes it very much s:.mp]ée/r to operate the
d_o\.)' WGz to P‘a\l he “aAumbess gowr T oowmd

regulations when you ha%en't gat a number whieh—you—couid—pe—punisired—<or
Fh s

Wlou_nl_‘l_abmm%h is the difference xkE> between the
OSHA standard xkE and the Brltlsh i;candard Howevedy—that—ER—Jo84t—sirows

y_gn_the—chan-g-e-s—timt—bc-ck—p-l-aee You will see that the-—mumber—of—men
A
FOE— Bt RO LD BTGt Al Bl el B P B ARG —~a T ~6 O ~5h +o—i6—0bViously

+=oain g
Prernee—LEE--SERRTE-Yeare—geing -to-begin. Lo IxxE.peepie—out —of--the--wohort
ie G
rau.and there are obviously fewerrin 1972 who have been exposed forAlong

period of time than there were in 1960 be.cause we are losing them. +H#s—¥s1u

ean...s.e.e_-th-aé}:n 1972 , 32% \e;i: exposed at less than 2 fiber/cc. In x8%& 1936

160% were exposed to ErEzExXX greater than 5 fiber/cc and only 3% now remaing

Im X% ¥8%2 in 1972 whe—eme. exposed whkm Zxx EXpmxmd to greater than 5
Aowgnloils

fiber/cc. What this is seetiy—shewimg—yew is that with time the number

of people am®ng exposed to high concentrationgsis declining. It is et

interesting to present it that way. There=tiéwi-Runabeonof ~

clusys in this tupe—ef—bivmg. World War-seek—plasssad During the Ef.:nv v

the regulations were relaxed. Factory inspector's didn't care too much

about what the levels were. The government wanted production asbestos
and PRducd, s /

was essentialﬁit had to be mde.@vertimeﬁworked) KRE women were brought

in to work instead of men and long hours blackout restrictions made

it impossible to operate ventllatlons-aad—e-ﬁ—e-eaée—eﬂ—tha.ng.s You—hake

fhis
th*s—p-erre-&-—za-—ﬁe-p&d—ﬁa-r—ﬂﬁ-eh I don't know what effect thet is going

FEVERN I
to ’% on the follow up) //It is difficult to interpret the relevance of
p«eu»«*day
the results which I hav;{reported to you to medarn condixtions. What
(f;ulf

we are looking at 1s_ a hessehpedth of bad conditions in the past and

a continued exposure of the same population to changing conditions. What
we need is a long term follow up of people exposed eFoRtittmli—atbetiris
laxe-l—h;\::e less than 2 fiber/cc for 20 or 30 years.//Dust levels don't come
down in a day. It takes a 1ong time to get down to less than 2 f:lﬁbe‘mi/¢c

The ne* slide G Shtn
end—bhat 1s et a—-p;e-t—a-a.f—a_-a the way in which the levels in the factory
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have been coming down. Even people exposed after 1950 ere having substantially

higher levels of exposure than are at the present time permitted by law.

The thing to remember is that what we are interested in is diseases withaw
medence ar (

excess, mortality. Frat—your—faTtoTy &Y ve—b-uzird—he-rwé—s%a;-t—prod-uc—xng

/\ - uAM‘m“

~—here and that i when-You--BEaii-Lise—bho—shot. You didnm don‘?Abegin to

see any difference 1n mortality experience ,Jyea—aay_see—&-eééghi
o lateat peaind of Eollew v pocp e 34
JSERE % F-E V-2 afte€&20 years but you may have to ae 30, 40 or 50 years

‘Fﬂ)m occupetiors’ canc e

an
w:fh—eeeuﬁaséeaaé—eeneers before $he% excess mortallty becomes apparent.

This is why it is important that_xau.keep records of medical findings,
-+o

oen keep personnel records which are accurate with regard to daka date
of employment and types of employment and if possible the type of

' wens :
materials wm to which people =re exposed, whieh—are—hesardous—eor—wiriech

Ba¥-—be considered—hagardous in the futu:m»4ﬁﬁk4&unr1ﬁn1hﬂaintain a strict

control of your environmental monitoring and dust sampling and btheit—ieu

bea(rﬂu
record these metlculﬁously vaayiag in mind that some time they will have

to be related to the health experience of a group of people. It is only
if you are meticulous about all that)that in the future we will clear up
a lot of the arguments and lot of the mess which we are in at the present

time, simply because our gxz@iz® predecesors had no concept of this type

/
of approach ® to occupational medicine. Occupational medicine I—ére—peast

for man rs was the transfer of general practice into the factory ak wift
AN
a captﬁipulgxlon s you could treat,tiesms, IHrert—tte—is I’l my opinion

Y
= that® part of it %h-aé-s a fringe beneflt.wha-t—&-e Mlore important to me
+o enabix wme to
is to establish a system of keeping records abstract from these records
and +o
oeataan 1nformatiogﬁanalyze it statistically emd obtain an idea as to how
win
thas population compares with another population or the general population
can 4o al Tais will £iad out yoou_indughry g
£ you SCaniziaat you balio—gn—i-daa whether -0 in any way im

CMPOJM "\"Pal(lﬂ eviah§ '.
-ynpeéétng or i g the health of #ime employed peaeen emd I promised

wou'4 at Rockdelce
that IAshow you that improvement had taken place-aad‘1ﬁat doesn't show uP

but hold g ic
very well,Athat's a man and those are his legs and what he has is a pitchfork,

N
Ay Y 4N
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(bof

Ehere is a hole in the g#reound and he is standing on a big wooden drum.

‘Eﬂis is asbestos and he is xmi® using his pitchfork to blend it on a open
dt's blowing
floor throwing it up in the a1r and letting it settle.,zmd kEERWImE XX about
have

all over the place. That was takeé place 1nt9efactory that I was just
shewxxysr talked about until 1954 and in some American factories that I
‘visited in 1970 I saw that ebs=21l taking placgfgnd in some American
factories that I visited in 1976 something very similar km was still

taking place. And therefore that is another caveal . Youx have got

to be very careful when you read the world literature because working
when
conditions in different countries vary and k=X some Ex people =zxx

RdExr¥IRIRE ZIX describe the horror and the disease associated with

asbesto;land_:beéa-ﬁéndénge theyx conditions under which those people
worked have to be taken into account. I could show you lofs‘of horror
ha ke

slides. I have been around the world and # seen conditions and Iﬂgot

slides to demonstrate the differences between the U.S., somewhere like

tHom & /
South Africa, __- = y Wembasa, India, Britain.ead;EE depends upon
odvam el ~
the degree of sophistication of g;gulation and of dust control as to
A

what is going to happen to those people but authors of papers describing
the effects seldom pay attention to that, and they wmx will talk about
asbestos or asbestos textiles or asbestos cement and never show the

pictures of the factory or tell you what the conditions m® were like. amd

G
Haat-uwas 1“?\ uudiﬁbfbf OSHA or NIOSH to say that the Rochdale population

was always exposed to 2 fiber/cc and hence the 2 fiber/cec standard is no
o,

good because they are still getting lung cancer is a lot oﬁrﬁéil there

s
are ladies present;oyThat's what happened to tﬁe Job=it was totally
enclosed and mixe; (e fibre o
enclosed. The drum is now ir—thene aad:I% revolves and There is a

whereby r~ &ber o
bag opealng‘ prOCfdure the bagcare fed on a conveyor belt and ge-Q into
Y uu
hi¢ch
the drum aui:tlps it 1nt€eanother bin down on the floor and—%%et is ahb
Shouud

all enclosed and there & no dust. Thails tho—iey—it—areer—inelidsh. When
I walked into that factory in 1966 I was taken on a tour and ﬁ-\e1 A\JO :1\26



’ .. A9
Me a/“-‘{ d—-”k" J_ “’;"K;J I .
looked a2t 4e omimp—geird where -do—you wart to start.awd I said +3=2start
A

at the beginning where the fiber comes in,aa6ﬁii-n::nndrihéhuni-a.n-l

bake—mar—oamora-and I took my camera and that's what I found. This of
. + <+
course is very good fiber,twet is the best fiber in the worldAit comes

from Rhodesia. Turner & Newall owned the mines in kRhodesia and since
not
UDI they have not had any of that fiber. They have*had any of the profits

and they have been cut off from their mines because of -dire=Bwisial sanctiona:
. =

fiiiiiet I war wasn't allowed to visit Rhodesia while I worked for Turner
Mmex ) ey
& Newzll. However in -Réyeeeses' factories there is plenty of this stuff.

The United States hasn't bothered about sanctions. Anyway this was 1966

bucla
these were reé&eé—up bags. Every now and then you could see holes
made )
in them. Shippers used to love this stuff because it was kxaf beautiful
ballast.
ba%:eed. They could put a few bags in a corner here and a few bags and
—

\UI
e—eorner in a hole there and they could trim their shlpehend Igat's the

way it smet used to arriveAin loose bags. The dockers had ﬁo respect
he Wi
for these bags:Egey had big hooks and the way they lifted weedt—dsk—3is 1o
. . “!ﬁ : < H‘\.ff‘.-t' b-.
plunge a hook into the baggswinging over their sholders xhm «ehre¥ &t over
wed o vioul b
the side to someone else, aﬁd—havelé—horrlble mess and these #R3wgs used
Lhs &
to arrive at the factory a=»d the chaps in the warehouse ey did not have

AR HVfI‘So
quite as big hookiﬂso the little holes are there zndfl;&guaumd_:n_pull

those thingt—ollmaivimiiiaapeyor—tomr—yes—a—stteli—iile—blrert—mmd=tha
_T_'L Wei A
nepresented—ebewd You can't imagine the size of this warehouse, huge warehouse
hed A

full & ofcfhfiber stacked to the ceiling. It wae 18 months supply because
they knew % was coming and so they brought @k as much as they could

and as much as they could stuff into the warehouse. There were bags

bursting, there was fiber all over the place, Rmxk that's what you
found;It was an impossible situation and it was very very bad That's the
Wway (% made o polypuopylete o polyetnyie.
whret—ypou—ftrd today. The bags are now peéypaeyhy&ene—ee—%e&y%hyae argl
N .
Ther co‘ld/
they are pressure@-=packed at the mines. 1&9@& are all hard. tey—eare like

bricks, they are palletized and very often they are covered with an

. . LT L, ,—f,‘s q'\ eww-' aﬂucnbﬂl‘ JO -.21

PR S, - 2 e ie 1



(’O(t’ u‘(' ' |+‘< Y" o
“umle 2 mines; there is one in North British Columbla and one in Ueesn

ak CV?( k —_——
Terrlroty,pﬂ Clinton €weep and-zl‘s a nice part of the world to go to
oo izre a

in January.//What we havikls a story that is unfolding, and'Tiis isﬁfather
‘3n old slide zn it tells you about asbestosis beginning at the beginning
of the century. The incidence declinggé in textile workers from 1930
onwards. I haven't mentioned insulation workers at all but the lung

cancer incidence noted to be increasing in the late 50's early 60's ofeli

“‘Su‘a{' V‘ por e w7 S la.\’%; extwd a_‘s eSO

Asbestosis and lung cancer o%e®as+ increasing thls 50 in the U. K.,\‘*""‘+ wa,

dec(mms o 0N "tQ\*, e w..‘hr..,

Mesothelial tumors boéqg recognized in association w1th asbestos in the

W Asbets  use INcyeased  mag keJlf

late 1950's=ecarly 1960's,antd—work-—pioduobi-cr—takon—oiilike—slraet during
oceelrsated ]

the War and a—assslerasing afterwards so that asbestos became a uanua{)

] s d
wééZIy—used material. It was cheap, x easy to find and not expensive

to mine and it was used in just about everything you could think of.

With regard to mesothelioma in case you think we haven't had any in that
factory, we have,amd I don't want to get into a long argument about it
but that factory did also process crocidolite fiber and in my opinion
crocidolite fiber is the most hazardous type of fiber and the one mostﬂy
associated with mesothelioma,asd khile I was there I collected IR 27
cases of mesothelioma'aad:I hadn't seen any in QA;ZSQT exposed after 1950.
The average lapsed interval was long. At the present time Prof. Doll 1S
wwbict oo o study 6f mesetelome (ncidenie af TSR

Just be?ore I left we completedgoing through our personnel record cards
back to 3318 and collected something like mnamady 30, dggm;ezgle who had
ever been employed. The group in Oxford are now going to check through

those. They will probably take a random sample to start with and feee tvace

them to see what they can find with regard to mesothelioma .wheiher we Have we

underestimated our experience?@?—whethas_4us:_ta-tay—and—see—uhat—they
eem—ird , se.Ehat is the next study which is going to emerge from this

g L ]
particular gaaugfzg;ezfer&. I have taken up a-lot of your time. I think

it's over the hour and I must apologize. That is all I have to say.
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MALIGNANT MESOTHELIOMA IN CONNECTICUT 1935 - 1977

(ANATOMIC PATHOLOGY SECTION)
INTRODUCTION

In any retrospective review of mesothelioma it is essential
to include anobjective review of all anatomic pathology material.
This review should include all available reports and slides including
cytology, surgical pathology and autopsy materials. It should be
coﬁducted by an experienced pathologist7uith special expertise in

bl

the surgical pathology of tumors./"?;:;:LD fowilim L T g =

'W;tr.;‘r'r's f("“Qo"—-'xfs ot e

N ———— e

B

The object of this review should be to classify the cases
relative to the certainty of diagndsis using well defined criteria
for tHe diagnosis of mesothelioma. In the present study thisrégzié;
is first being conducted with no knowledge of the occupational history

or environmental exposure to asbestos. As the study progresses this

data will be analyzed in relation to these factors.

(Slide 1 Classification)

On first review the cases in this study are being placed in
_ohe of six categories (see slide) which represent the relative
certainty of the diagnosis of mesothelioma using anatomic criteria.
This is being carried out on all available materials, including
cytologic preparations, surgical pathology and autopsy reports and
slides. As might be expected in a study of this type, the material
available is quité variable. 1In all cases the diagnostic classification

is based on autopsy materials, or Jin-seme-sgpes surgical pathology
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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 staiﬁs

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 the above mentioned stains were available.

(Slide 2 Preliminary Results)

The preliminary results of the primary review of the first
106 cases are shown on this slide; As you can see 22 cases were
considered to be mesothelioma, 38 probable mesothelioma and 28 possible
mesothelioma. The 28 possibie mesotheliomas, based on the material
reviewed, might also possibly be some other condition such as metastatic
cafcinoma. Also on the basis of this first review, 6 cases were
considered probably not tasdee mesothelioma and 5 were considered
definitely not mesothelioma, 7 were considered unknown since no
diagnostic classification could be arrived at based on the materials
reviewed. |

d

For purposes of this review classifications 1 and 2 were added
together since these represent probable or definite mesotheliomas.
Classifications 4 and 5 were also added together since theée were
considered not to be mesotheliomas. As broken down by percentage,
there were 56.6% thought to be mesothelioma, 26.4% possibles and
10.3% not mesothelioma or excluded from the study. There were 6.6%

that are still considered unknown.
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It should be pointed out that as further studies of this material
are carried out, cases may be moving from one to another classification
and this report should be considered only a preliminary report at
this time. It also should be mentioned that less than half of the
total number of cases in this study have been subjected to anatomic
pathology review as of this time.

Discussion: wThe most striking histologic character of diffuse

mesothelioma is the remarkable structural variation that occurs from

Yo

et

noo

area to area even in the same case. As this portion of the study
progresses, these mesotheliomas will be categorized as to pleural,
peritoneal or other, and an attempt will be made to categorfze the
hi;tologic structure based on its predominant pattern, into (1) epithelial
(tubulo-papillary and undifferentiated polygonal), (2) sarcomatous or

mesenchymal and (3) mixed.

As has been emphasized by others two problems become apparent
on review of this material. The first is the separation of localized
or nodular (and sometimes benign mesothelial reactions) from diffuse
or malignant mesothelioma. In the present study this is a minor
problem because of the selection of the material being reviewed,
having been obtained from the Tumor Registry where the vast majority
of these cases would have been reasonably carefully reviewed in their
own institution and they would have had benefit of the course—er
t pyleany; ae=>-
progression of the diseasef\ As is the practice in Connecticut, cases
are occasionally reclassified or removed from the Tumor Registry

by the local hospital when it is determined that they do not represent

the malignancy originally reported.
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The secohd and more important problem in the present study is
‘the separation.of mesothelioma  from metastatic carcinoma. The findings
at autopsy in the cases so evaluated are extremely Gaﬁhcble in this
regard and the use of spec1al stains such as Alcian Blue with and
without hyaluronidase, PAS w1th and without Diastase and to a lesser

Sur .°J~¢'90 $
extent Mucicarmine and connective tissue stains,are, valuable in this
~nl)?
regard. It can be p01nted out that as one gains experience in looking
at large numbers of mesotheliomas, one begins to recognize a character-
istic pattern which has been well described by many workers in this
field. This coupled with experience in surgical pathology of tumors
. ‘“”'— ) )
enables one to categorize mawy of these cases in the proper class.
ROt GGl i@t e T EVEY , Ol LU tirer—revisewr—bhis.was R0t
possdble Jn sone ofthe—eeses—howeves,. |t is E e that with
; :I- ’Jfrnfﬁ

/e
additional studies and special stains this classification should

become more accurate.
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There is another problem that has arisen and hopefully will be
addressed in £pe later anatomic pathology studies. There is variation
in the literature on the classification of these tumors. The lines
between localized and diffuée are not always clear cut and the
sepération ofAbenign from malignant is not always as readily apparent
as 6ne would be lead 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 andr
microscopic. This is not limited to growth patterns such as that
in the pleura or peritoneum, but includes such iﬁportant characteristics
such as metastatic patterns and certainly applies to histologic,

Lo orm
descriptions which are not «a#troh 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.

RAV 10/28/80"
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Malignant Mesothelioma in Comnecticut 1935~1977 by H C Lewinsohn, J.W. Meigs, and M.J. Teta

I.Iccroduction and Aims

The combined sex age-adjusted mesothelioma incidence rate for Connecticut

was reported in 1977 to have increased ten-fold since 1935. Although available
statistics might be subject to diagnostic error, the apparent rise was attri-
buted to the increase in the State's 'cumulative asbestos consumption'. Com-
plete occupational histories for the cases of mesothelioéb were not presented.
A ded%ailed review of the available pathological material by an independent
patho(]ag‘g‘ﬁfﬁt,c'.aﬂi.?xn:eésigzieughe dsgree of diagnostic certainty was not under=
taken?T The present study attempts to determine the role of various etiological
factors, such as occupational and envirommental asbestos exposures,and includes

a review of available pathological material.



