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PREFACE

In the Spring of 1976 I was asked by the Asbestos Information Associ-
ation iffI might have a student or students who, under my direction, could
do a licéra:ure review go: the purpose of preparing a history of the develop-
ment of knowledge about the health effeéts of asbestos. The idea was to
determine how, at different points in time, the medical profession interpreted
the research literature then available to it. I saw an important area for

research here in regard to the relationship between adbestos and cancer.

This had been.nn area<6!\intexe3: to me since 1961 when I first became involved {
with occupationaliheai:yh At that time I joined the Division of Occupational

Health of the U, S. Public Health Service ~ a predecessor of the present

Nationmal Iﬁstitute of Occupational Safety and Health., Ome of the first tasks

~ given to me was to develop epidemioclogical data with regard to any relation-

—

ship between asbestos dust exposure and lung cancer in the United States.

The basis for this was an Internal document that reviewed the literature and
posed the question, "Does asbestosis predispose to lung cancer?”* 1 assumed
at that time that this was an important but unanswered question. Since then,
many of my colleagu;s have indicated to me that this issue was settled long
before 1961. I, therefore, welcomed the oppo:tuﬁity to carry out a project
aimed at seeing what were the attitudes and opinions abauc this and when,

in fact, did the debate really end. I was fairly sure this was no later
than 1964 vhen an international meeting was held in New York City on

the biological effects of asbestos in which I participated,

*“Ad hoc meeting to discuss the status of knowledge concerning the effects of
A exposure to asbestos dust on health” for internal distribution only,
{ May 19, 1961.

.3
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Medicus and elsewbere for the years 1934-1965. This included building on

references in each article found. 1In addition, they examined every issue of

Lancet, the British Medical Journal, and the Journal of the American Medical
Association for these years for any editorials or communications which men-
- tioned asbestos and cancer. Also, all available textbooks on occupational

medicine, toxicology, or pulmonary cancer were examined. An abstract of each

. The project was carried out in three stages. First, two of my ~ y
students collected and read all of the literature referenced in the Index ‘

article was prepared and\yhere attitudes vere expressed on the question of
does asbestos cause caQEf;' that section of the article was zeroxed for
subsequent s:udj. The Asbestos Information Association had all foreign
{’1nguage articles translated in their entirety.

) The second stage included classifying each article or writing asgfo
vhegher the author thought asbestos definitely caused cancer, possibly caused
cancer, or felt the issue was unproven, or that asbestos did not cause cancer.

This was done separatelf for lung cancer and for mesothelioma, For lung can-

ey St S o s @ SIS Gt S0

cer, an additional classification was made for those writers who believed

asbestos definitely or possibly caused lung cancer as to whether they believed :
asbestosis was or was not a prerequisite. This classification was made inde-

pendently b& tvo reviewers, using the zero;ed sheets ptepafed by my student

assistants and by reading the entire article where necessary. There were

surprisingly few disagreements. These were worked out by discussion, and

in some cases, by compromise.

In the third stage, I prepared a narzarfve literature review in which
I tried to link the literature together, seeing who was quoting who, who was
tlven credic for discovering the relationship between asbestos and cancer,

vhat articles and reports stimulated others, and tracing individual writers'
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¢ attitudes and opinions over time. In this, I tried not to evaluate the data
presented or criticize what was said about i, since my oﬁjective was to
see what people tﬁough: about what they were seeing at the time, rather than
what I saw in the data. .Neiche: did I try to judge the writers, either in
terms of their technical or professional competences or any biases or motives
they wight have had., I did at times comment, however, on their knowledge of
the literature. While my major focus was on asbestos and lung cancer, by
1960 I found I could not ignore the mounting volume of literature on asbestos
and mesotheliomas and, at that point, I briefly summarized vha: had gone
before and included suhsequent writings on mesothelioma in my narrative. In
addition, I addresseg_ﬂirectly the question of when was the relationship

betueen asbestos and cancer actually accepted in the United States. This

represents only my own view. Obviously, my feelings about the role epideni-

TS

ologic observations played in the .acceptance of a relationsﬁip is a c:ntral_
issue here. '

Among the things I gained from this research was a deep respect for
the clinicians and pé:hologists who contributed to the earlf literature.
They showed remarkable insight into the meaning of their observations, and

the logic of their conclusions was far more reasoned than I had expected.

I also became far less sure that the sharp distinction made by many writers

between epidemiological as contrasted with clinical-pathological observation

1

i

; served a useful purpose. Even a single case report is a kind of epidemiologic -

7 .

: observation, since the basis of such reports is usually a feeling, unexpressed,

t A -

2 that the case is somehow aberrant for a human population.

‘ .

; I express my deep appreciation to Ms. Nancy Sussman and Dr. Gary Marsh

£ . : .

i.‘ vho 2ssisted me in this project, not only in locating and abstracting the litera-

v tuare, bdut in revieving and challenging my interpretation, to Dr. Ian Higgins,

{

E whe inlcpendently classified the literature withe¢regard to opinions of authors

]
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on the relationship between asbestos and lung cancer,Aand who also pointed
oL- to me vhat the clinicians and pathologists were really seeing in their
case reports, and vhy these constituted in their minds important evidence—
evidence often ignored by biostatisticians. Dr. Higgins knew many of tig
writers on asbestos and cancer in the period 1934-65, was a student of

W. Burton Wood, and persomally knew S. Roadhouse Gloyne. I am also grateful
to Ms. Mary Doninar and Ms. Catherine Brosky, librarians at the Graduate

School of Public Health of the University of Pittsburgh, who miraculously

produced nearly every piece of literature referenced here. I am particularly
appreciative of the efforts of Ms. Shirley Duff, who patiently typed and edited
a succession of drafts'bg this manusceript. I express my appreciation to the
Asbestos Information {ij;ciatiou who provided financial support with the
uaderstanding that ;nfotmacion regarding the development of knowledge about
tsbestos and cancer might seriously weaken the asbestos industry's position

! in litigations against }:. Finally, I acknowledge thé contribution of .the ‘nx
f University of Pittsburgh who largely underwrote my efforts by g?anting me a

sabbatical leave during which much of my work on this project was carried out.

.

Philip E. Enterline
Pittsburgh, PA
November 29, 1978

LyivAriaipo My o
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TEE LITERATURE, 1934-64 ) i

{‘ -World War II .

-In 1934 W, Burton Wood and S. Roadhouse Gloyne reported on two cases

of caxcino;a of the lung among 53 cases of asbestosis. Cloyne had been

1nterestedfin the effects of inhalation of asbestos dust starting in 1928,
when he first observed cases of asbestosis from an asbestos plant near London
attending a chest clinic or seen at autopsy. In 1933 he published a report

on a series of asbestosis cases and noted ome abdbmipal carcinoma and one

e b s MRS E TV WU MMM

squamous carcinoma of the pleura. At thai time he stated that, "There is no ?
evidence at the moment that this [the cancer] is in any way related to ‘ ' E
asbestosis.”" 1In his 1934 report he did not discuss the possibility that

cancer might be related to asbestosis. His prirary interest, azd tke interest
of many writers a.: that time, was in tuberculosis .as ‘it related to asbestosis.

fc for the future in regard to asbestosis, he was optimistic stating that: " 4

"The picture of pulmonary asbestosis is that of a
pneumoconiosis oc¢curring in a factory in which few precautions X
have been taken to protect the workers from a danger, the gravity : ;
of which was not realized. BHappily, these conditions are now

a thing of the past, and elaborate precautions have been taken
to protect the worker.™

. Y

Cloyne was referring to the Asbestos Industries Rgguiations_of 1931, which
reduced dust levels in asbestos factories. R :
In 1935 Gloyne reported in detail on the two lung cancers in asbestosis .

cascs 4in his report with Wood in 1934. 1In neither case was the malignancy ;

vecognized until autopsy. Both were women workers in an asbestos plant —

|

: , |

°ac 3 spinner and the other in the mattress and opening’department of the ‘ i
'

faft?ff- This time he considered a causal relationship quoting Bridge and !
Eenrs '

(1928) on two conditions required for classifying cancer as industrial

(’3 °Tiaia: "(1) chat the incidence rate in the occupation under review should

'S
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gxn?ed that in the general population, to a significant extent and (2) that

in the occupation concerned, there should be sufficient association of the , !
vorker with a substance proved experimentally to have carcinogenic properties.”

He was unc&ﬁvinced of a relationship, although he was aware of and referenced

a report from the United States by Lynch and Smith (1935) in which a possibie . k '
relationship was considered. Gloyne stated, "It seems worthwhile ... to
record the two §;5e§, not in any attempt to make out an aetological associ-
ation of these two diseases, but in order to emphasize certain histological
points in which one disease appears to bear upon the other." .

Generally, credit for recognizing a‘relationship between asbestosis

and lung cancer is given to Lynch and Smith who earlier in 1935 reported om . |
a single case as "worthy of record in the interest of bﬁtﬁ diseases, as

&,11 as their possible relationship ..." This ca#e was a man who worked as
a veaver at an asbestos factory for 21 years "in an extremely dusty atmos—

phere in spite of the fact that windows and doors were kept open as much as

possible." Lynch and Smith subscribed to "a conception of its origin [lung

cancer] by reason of chronic bronchial irritation ,.." and felt this was
"coﬁparable with the current knowledge of the etiology of such tumors."
They were apparently unaware of Wood and Gloyne'? report in 1934,

In 1936 Egbert and Geiger reported on a single case of lung cancer
in association'with asbestosis which they "deemed especially interesting
sincc it is apparently the first to describe primary carcinoma of the lung
4% an associated condition." They also refer to an earlier article by

Exdert (1935) in which "pulﬁonat} tuberculosis was found to be a common

-

€==plicating condition," and refer to reports of other forms of pneumoconiosis

¥-ich carcinona of the lung has occurred. Moreover, they attributed the
10 ape .
*T perieat incidence of carcinoma of the lung found at autopsy among cobalt

e
- . e te.wy i

C e &’
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miners at Schneeberg to pneumoconiosis.* They are the first of many writers

-

to consider pneumoconiosis generically and reason that if asbestosis is related
to cancer, so then wmust silicosis and other pneumoconioses. In December of
1936, ‘Gloyne reported on an ndditio;al lung cancer in a case of asbestosis,

but without comment as to any causal relationship beyond the statement that

1t "appears to be worth recording.” .

In 1938, & book on silicosis and asbestosis was published by Lanza.

One chapter was prepared by Gloyne. 1In this, Gloyne stated that, "No definite
conclusion can be drawn on the relation between these two diseases [asbestosis
and pulmonary cancet} until more material is available.™ Gloyne interpreted |
bis data with much caution. It was 13 years before he published again on the
subject of asbestosis and cancer. Also in 1938, a man of strong conviction

emerged. Martin Nordmann, writinog in German, observed two cases of lung can-

e~

er in two cases of asbestosis at autopsy. He presented these plus a review
of the case reported by Lynch and Smith (;935). the two cases reported by Wood
and Gloyne (1934) and the case reported by Egbert and Geiger (1936). He con-
cluded that "a cause-effect correlation must be present here, even if I had been
the only observer” and concluded "we are indeed facing an occupational cancer

which affects asbestos workers." Nordmaon felt this had "far-reaching signifi-~

€ance ... for our insurance system.” Interestingly, Nordmann also accepted the

rclationship of asbestosis to tuberculosis reported by Egbert and Geiger, and

reported by Wood and Gloyne. On the other hand, he rejected the notionm that all
. the pneuzoconioses are related to lung cancer, pointing out that asbestos must

contafin some carcinogenic substance -—— like arsenic or radioactivity. )

,"ﬂ'flf‘.““?i}i!)’ of {ndustrially-induced lung cancer had been demonstrated as
Vol as !579 among cobalt miners of the Schneeberg district in Saxony, Germany.

fdvrer.(!952) gives an excellent account of this. The Schneeberg experience
Wit well known {n 1936,
t
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~ontent in the lungs of lung cancer cases than in a series of controls,and . ;1

concluded khg: silicosis wvas e:iological.in pulmonary carcinoma. By contrast,

Vorwald_and Karr (1938) collected all the published roentgenological and
autopsy reports on pneumoconiosis along with a smaller series of their own
and concluded that inhaled dust was not of etiological significance in the

development of primary pulmonary carcinoma. They supplemented this review

with an experiment involving 3,338 animals exposed to many different kinds
of dust for long periods ofltime. Only two animals revealed the presence
of pulmonary neoplasm. Included in th; experiment were 235 guinea pigs
exposed to :sbeg;os, none of which developed pulmonary neoplasms. While °
Vorwald and Karr do not comment on asbestos, reading of their material
leaves the impression that asbestosis is no differen: frém the other pneumo-~
conioses. They state that, except for the two pulmoé?ry necplasms, all
aninals "failed to show evident initiatlon, hyperplasia or tumor transfor-
zation of the epitheliug lining of the respiratory passages” and "this was
observed irrespective of the ac:ivit& of the dust, whether it was inert
or had caused marked fibrosis of the pulmonary tissue.” ‘Vorwald and Karr's
article was the subject of an editorial comment in the Jourmal of the American
Medical Association (1938). In this, emphasis was placed on the noncarcino-
genic nature of industrial dust unless such dust contained recdgnized
carcinogenic substances. The comprehensiveness of Vorwald and Karx's review,
coupled with their animal experimental data, made this an important article
and f‘f°“81y suggested :haé asbestos dust was not carcinogenic.

. The entire situation was also commented on in an editorial-in the

3742845 Medieal Journal in August of 1938. The conclusions by Dible and

[BY T ITESY RS R INTE B

{w: Azlrc.oa that ‘s{licosis predisposed to bronchial carcinoma was questioned,
; 870 Vo=ald and Karr's data, along with a study by Kennaway and Kennaway
i i .
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(1936), were presented as evidence against an association between pneumoconi-

osis and cancer.* Nordmann's article on asbestosis and lung cancer was noted

a-

with the comment that "... the recorded instances are as yet too few to be

signific#nt." In 1939, the International Labour Office issued a report on

occupation and health. They list eight cases of associated lung ¢ancer and
asbestosis in the world literature and conclude that "the cases are too few
to be of any value.”

By the end of 1938, attitudes and opinions about asbestos and lung
cancer had begun to form along nationalistic lines. The Americans and the
Germans largely settled in extreme positions with the Germans holding to the

. views of Nordmann (1938), and the America#s continuing to argue the issue of
silicosis and cancer and pointedly ignoring the early suggestion of an associ-
ation with asbestosis by Lynch and Smith (1935). The British became silent
on the issue, with no further published reports or opinions until 1946.
Interchange of scientific literature between Germany and the Allies must have
been limited during this period. It seems instructive at this point to look
at the German literature for the period 1939~45 and then compare this with

the U.S. and Canadian literature for the same period.

The Cerman Literature 1939-45

In 1939, Baader in a lecture to the Berlin Medical Society referred
to Nordrann's work and reports of combined asbestosis and lung canéer in the'
lxzcraiure, and concluded that "there is unfortunately no longer any doubt
that lung cancer is the occupational cancer of the asbestos workers." Aiso,

~1n 1939 Saupe reported on chest X-rays of 420 asbestos workers ou which no

* *"3% Kennaway and Kennaway reported on a study of 18,280 death certifi-
*. wileh showed cancer of the lung or larynx in England and Wales from

« 1+ 1932, Not one of these was an asbestos worker.

b

.
.
.
Tal
coa
alte

¢
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lung cancer or tuberculosis was detected. While Saupe felt that this demon-

_ strated a lack of association between asbestos and tuberculosis, he did not

feel that his findings conflicted with Nordmanan's conclusions about asbestosis

~r
B

and cancer, pointing out that his subjects were too young for "such cancers.”
In 1941, Nordmann and Sorge reported on 100 white mice exposed to a
dense cloud of asbestos dust for 6-13 weeks. Two pulmonary carcinomas were
observed — the earliest after 240 days. Since only 10 of the 100 mice
survived to 240 days, they calculateé the percentage response as 2 out of 10
or 20Z. They felt this provided "experimental support of the causal signi-
ficance for primary lung carcinoma in asbestos workers." Linzbach and Wedler
(1941) described a severe case of asbestosis of the lungs in a 60 year old
mar who developeé a squamous cell epithelial carcinoma in the right inferior
lope. They cagcluded that "the cause of carcinogenesi; is to be found in the
damage caused by asbestos, and this cancer must be classified as occupational,
{ as proposed by Nordmann." . . it
| In 1942, Wegelin wrote on the etiology of lung cancer. He did not
fecl there was a relationship between silicosis and lung caacer but felt the
situation was "somewhat different in the case of asbestoéis,’which lends to
a high percentage of pulmonary cancer, a;cording to Nordmann in 12 to 20
percent of asbestos workers." He also referred.to the findings of Nordmann
ard Sorge on nice to support his position. In the same year, Welz also
feferred to Nordmann's work and indicated that,at a meeting of the German
to;ntz:ce on asbestosis in Dresden, Nordmann reported on eleven cancer cases
in asdestosis patients (as compared with six in his original 1939 articles).
He al<o stated that "representatives of the GCerman trade association agreed

(a2 t%e Drusde
st the Dresden meg:ing) with Nordmann's theory and recognized lung cancer

( 4% 1% occupational disease." Welz also complained that "researchers in
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A afkbe

A{ 1ica and England vere reluctant to agree with the alleged significance of

asbestos dust for the development of primary carcinmoma."
In 1843, Wedler continued along the same line as earlier German writers, 2 R
At this point, German articles give credit for the discovery of the relation-
ship betweéﬁ asbestosis and cancer to Nordmann. Wedler states that "all the
observations up to now tend to indicate with all probability that Nordmann's
theory on occupational cancer in asbestos workers is a valid ocne,” He went

_on to say that "no specialist in Germany has ever adopted a different stand

on this matter.” In another article in the same year, Wedler states that
“the association with pulmonary tuberculosi§ is much more rare than that
obsgrved in the case of silicosis" and that "asbestos shows no noteworthy
influence orn the frequency and course of tuberculosis of the lung.,” Boemke
;1963) agreed with other German writers on the subject of lung cancer and
Easbestosis and stated, "Nordmann was the first to suggest a relationshi? be-

tveen asbestosis and lung carcinoma.”™ BHe also notes that "publications in

the foreign literature maintain reservations with regards to any possible ) ‘

correlation of the origin of these two diseases."

Nothing was published in German on the subject of asbestos and lung
cancer in 1944 and 1945. The position of the Germans was clear, however:
asbestos causes lung cancer, but not tuberculesis; silicosis does not cause

lung cancer; and Nordmann discovered the relationship between asbestosisand

lung cancer.

The Azerican and Canadian Literature 1939-45

AP og——— -

In the North American literature, there was a preoccupation with the

Sjes
; 3udjest of silicosis and lung cancer. In 1939, Lanza and Goldberg published

tuext : -
o7 1aduserial hygiene. 1In their chapter on silicosis and asbestosis,

Pher nate tha
At cancer, cardio-vascular disease, nephritis and tuberculosis

:
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sometimes occur with asbestosis but indicate that "it is difficult to assess
the role of asbestosis in these cases.” Klotz (1939) did an autopsy survey
on 50 silicotics in Canada and found four cases of lung cancer. He reviewed
the literature as of that date and concluded that "in the main the tendeucé.
is to support the contention that silicosis or other forms of poeumoconiosis
may play a part in the production of primary carcinoma of the lung" and felt
that his own data "indicate that silicosis may be a definite predisposing
factor in the development of carcinoma of the lung." Also in 1939, Lynch and
Smith again reported a case of lung cancer in an asbestos weaver with asbestosi:
In addition, they reported om 2,343 consecutive zutgpsies during the previous
12 years. Of these, 35 showed some degree of asbestosis and in 2 of these,
lung cancer was also present. This incidence of approximately 6 percent
compared with an incidence of 0.3 percent in their necropsy service. Their
conclusions were guarded, how?ver. "Whether this is to be taken as of sig-
nificance, especially in comparison to the gemeral rate, is questionable.
The series of asbestosis cases is small and the possibility of statistical
error great."

In 1940 Gardner reviewed the problem of pneumoconiosis. Some of his
review was devoted to the possibility that asbestosis predisposed to tubercu—
losis. He concluded that “tuberculosis may b; an unusually frequent cause of
death in certain groups of asbestos workers, but at present it seems more
yrobablé that nonspecific hygenic factors and general living conditions are
responsible.” He went on to note that "the actual frequency of nontuberculosis

" infection and primary cancer of the lungs are unknmown. One must not be misled
by the conparatively small number of postmortem reports.”

In 1941 Desmeules, a French Canadian writing in French, reported on

tvo cases of lung cancer in a machine fitter and an asbestos bagger with

E |
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asbestosis. He concluded that "we consider it logical that, as has been
assumed for silicosis, asbestosis may represent a predisposing factor for
pulmonary carcinoma."” Desmeules,incidentally, seemed ;o'be unaware of much
literature on the subject, referencing only the 1936 article by Egbert and
Geiger.

In 1942, Holleb and Angrist reported on two cases of lung cancer in
pipe'coverers (using asbestos fabric) with asbestosis. They updated Nordmam
tabular presentation of six c;ses by adding four aﬁdi:ianal cases. They were
reluctant to agree with Nordmann, however, pointing out that "these data are
presented as a summary and not necessarily as supportive evidence for Nordman
conclusions.” Holleb and Angrist also refer to the chapter Gloyne prepared
for the textbook by lLanza, in which he stated ch;:, "No definite conclusion
can be drawvn on the relation between these two diseases [asbestosis and pul-
monary cancer} until more material is available.’

A textbook on occupa:ional medicine was publzshed by Wampler in 1943,
Asbestosis was described as a consequence of asbestos dust exposure, but no
mention was made of cancer. It seems likely that if Wampler believed an assoc
ation existed or was a strong possibility, he would have so nocted. In any
event, readers of his text interested in asbestos could gain no clue as to
the literature in this field. In 1943, Homberger reported three lung cancer
cases in association with asbestosis, and in addition reviewed the literature
on the association of pulmonary asbestosis and carcinoma. None of the German
licerature Publisheé after Linzbach and Wedler's article ia 1941 was referenced
In his ovn series of cases, he reported "the association of the two conditions
is renarkably high. In 8 cases of asbestosis, there were 4 instances of pri-

Bary pulmonary carcinoma.” 1In his discussion, however, he concludes, "These
3

facts scem to fndicate thae —-ser -
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purely morphologic studies is there aéy reliable answer to the question of
vhether pulmonsry asbestosis has to be considered as an etiologic factor in
pulmgnary carcinoma,”

The first of many publications on asbestosis and lung cancer by
Huepéf appeared in 1942. This was the earliest book devoted solely to occu-
pational cancer, and it it Hueper dealt with a wide variety of proven or

possible occupational carcinogens, He reviewed the world literature on

ashestosis and cancer and concluded that "an evaluation of the evidence pre-
sented reveals certain features conn;c:ed with these cases which are suggestive
of an occupational cancer." He felt there were three arguments in favor of

an association (a) the incidence of lung cancer in asbestosis of the lung

" i1s definitely excessive, (b) the young age of an appreciable number of cases

. thus far recorded and a relationship between the time of exposure to asbestos

.’.N

~dust and manifestations of neoplasms throughout the entire series, and (c) a
shift in histological ;ypes in the direction of a predominance of cancroids,
and in the multicentric development of two and possibly even three of the
cases he reviewed. He felt that the small number of.asbestosis carcinomas of
the lung "diu not disprove an occupational origin” and that experience with
other in&us:rial neoplasms 'has shown that such isolated cases may represent ;
the first warning of a subsequent appearance of large numbers of similar tumors

o¢ unicniable occupational deviation.” Bueper also published a review and

Clzcussion of occupational cancer in 1943, Now he is sure. He stated that,

Azbestosis cancer of the lung is the most recent newcomer among the occupa-

tisem
=1 cancers of this organ. First described in 1935, there are now 18

taseq *hi
of this {ndustrial cancer on record observed among asbestos workers in

-t
'r.oi."..!. G,

; vrsany, and the United States.” :
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( Huepfr Flearly reflected the position of the Germans with regard to

. asbestosis and .lung cancer, and the German literature was probably easily
knowo to him since he was Cerman borm and educated. Hueper was the first
American to comwe out definitely in favor of the association.?

. By the end of World War II, an association between asbestos and lung
cancer was well recognized in Germany, but not generally accepted elsewhere.
Nordmann had developed a large following, whereas no strong figure emerged in
England or America. Gloyne, and Lynch and Smith, whose work appeared well

. ahead of Nordmamn's, were cautious in their views and remained unconvinced.
The medical profession and the asbestos industry in England and America had

good reasou to be complacent.

The Post World War II Period

1946

BN

Fleischer, Giles, Gade and Drucker reported on X-ray examinations of
1,074 pipe coverers using asbestos. No cancers were observed and only three
cases of asbestosis were found. They stated that "... it may,be concluded
that such pipz covering is not a dangerous occupation.” Hueper restated his
vieus on asbestosis and cancer in two separate articles. Also, an experi-
mental study on 40 rabbits was reported by King, Clegg, and Rae, and no

Caancer was observed after intertracheal administration of asbestos,

*Hucper also listed the following occupational exposures as carcinogenic:
arsenic, chromates, nickel carbonyl, radium, mesothorium, asbestos, crude
2incral oil, pitch, tar, soot, paraffin oil, anthrocene oil, creosote,
arozatic amine compounds, benzol, ultra violet rays, roentgen-rays and
rays of radiocactive substances, and certain parasitic worms. He suspected

{ron, lcad and nitrates. He attributed tobacco smoking to cancer of the
=uth, lips, and cheeks.
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Writing in Finnish, Wegelius reported on an X-ray survey of 476

vorkers from an asbestos mine and from an asbestos factory. One hundred
twenty-six ‘vere found with asbestosis but "not a single case of carcinoma."-
Kemmaway a;d Kennaway reported on the relationship between cancer of the lung
or laryox and various occupations as recorded on death certificates in the
years 1934-38. They found eight cases of cancer of the lung in male asbestos
~orkers in England aged 45 to 65. They calculated that if the rate in the
eneral population prevailed for asbestos workers, these 8 cases would need
:0 have come from a.population of 4,000 asbestos workers. They state, “The
nuzber of male asbestos workers in this age group appears to be considerably
-ess than 4,000 but, as we have been unable to obtain any exact information

for the workers at risk, one cannot carry the calculation further."” Else-
,' -

Jn-te in their study, they examined the incidence of lung cancer in occupaticns

vith 1iability to silicosis. They quoted  Dible, Anderson and Dible, and Klotz.

who, along with their data, seem to support the notion that silicosis pre-
disposes to lung cancer. Thus, once again, the question of whether all

prneuzoconioses might be a factor in lung cancer was raised.
1948

Cureton reported on a squamous cell carcinoma in an asbestotic worker
froa a factory making asbestos pipe covering. He stated in his commentary
*hat, "Literature review regarding the association between asbestos and the
developzent of neoplasms leaves the question still open." On the other hand,

. .
=€ discusses his own case as though it was indeed caused by asbestos, discuss-

im0
7 the latent period and exposure duration.

The first paper {n Iralian (Saita) appeared. The author reviewed the

\ "': ; TV 1 :
) ¢ Suetirg extensively from Nordmann. In Italy no cases of pulmonary
g .
CRMC-Motley1000-Subj-002964
Philip E. Enterline, Asbestos and Cancer: The First Thirty Years (1978) Published by AsbestosClaims.Law

ACL Doc 13129 - Page 19 of 144 asbestosclaims.law/library/13129/19


https://asbestosclaims.law/library/13129/19

B I L I e e e

- A e S ——

{ wrs in subjects with asbestosis had been described at that time. He con-
cluded, however,  "that the data from the foreign literature are so suggesti;e
that they-do not leave many doubts concerning the facility of finding asbes-
tosis with pulmonary cancer." He went on to say "... only asbestos dust and
coal tar ;erivatives possess an undoubted carcinogenic effect on the lungs.”
This was not very reassuring in view of the much referenced Schneeburg miners

experience. Saita also revieved evidence for am association of silicosis

r

with cancer and concludes that there was probably no relationship. ﬂ'

Lynch reported on asbestosis and lung cancer at a.meeting of the
American Collgge of Chest Physicians in Jung.1968,and fublished a paper with
Cannon. They reviewed 40 cases gf asbestosis seen over a periocd of 18 years
in whaich 3 cases of lung cancer were found. ’ terestingly, they treated
§sbestosis and silicosis together in their discussion, making no distinction
‘;etueen the two wiﬁh regard to the question of cancer. Lynch continued to
ve cautious, concluding ;ha:, "From the reports of the natural occurrence
and from the question raised by experimental evidence, it seems that continued

effort, especially experimental, should be made to evalua:e'this important

-y

problen. In a discussion of this paper, 3rahdy seemed a little anmoyed that
Lynéh rexained skeptical stating, "Although we must keep an open mind, the :
evidence warrants the tentative conclusion that asbestos workers do have a
higher incidence of cancer."

; Earlier in 1948, in a paper read at the Symposium on Occupational
Caacer at the Eighth Congress on Industrial Health, Warren was cautious about

the relationship, "It is well to remember that the mere occurrence of a tumor

~¢

{a at i i .
d conjuaction with a recognized occupational disease may be fortuitous, as

a2 the cag

—_—
h .

¢ of cancer of the bronchus in a person already suffering from

RELK VINSIP

aadeoz, Ljs." .
“ 13.7 Varren argued that in occupational tumors, an abnormal state

[N}
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of tissues existed for an appreciable period before the lesion became cancerous,

asing as an illustration epidermal carcinoma of the skin following irradiation
‘dnjury, and the fact that chronic roentgen ray dermatitis long antidates the
development of cancer. ‘

Teleky, who had first reviewed the situation on the relationship between
asbestosis and cancer in 1938, wrote a book dealing with the histor& of factory
and mine hygiene and this time published in English (his earlier work was in
Cerman). Curiously, while he discussed asbestosis in some detail, he did not
mention any relationship to cancer.

An imporfant textbook on occupational wedicine by Johnstooe appeared.
While asbestosis was Aescribed, cancer was not mentioned in association with
the disease. This book does discuss differences between asbestos and silica,
however, and quotes Gardiner: "... inhaled asbestos fibers are irritating
{ ot because they are silicates_but because they are stiff fibers which me-

) chanically {irritate the lungs.” Johnstone also believed that short fibers
(< 2 ug) were not dangerous, referring to a lack of asbestosis among workers
at Thetford Mills (apparently Thetford Mines in Quebec, Canmada). BHe mentionad

animal work in support of the notion that short fibers are safe,

1949
Since asbestosis was a compensable disease in England and Wales, the
nu=bers of cases were routinely reported in the Annual Report of the Chief -
Iaspector of Factories. 1In their 1947 paper, Kennaway and Kennaway referred
to these and, in par:icula;, to the report for 1938 which listed 103 fatal
cascé of asbestosis during the period 1932-38., That report also presented
the number of lung cancers among fatal asbestosis cases. Keanaway and Kennaway

{ fa it
Vet
.

these data difficult to evaluate since there was no control series, and

P
S

“vfe¢ not sure the proportion of lung cancer cases was definitely higher

1% n.oht be coxpected in other diseases. €
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( Tn 1949, Merewether, then Chief Inspector of Factories, provided an —_
(ansver to this question. In his report for 1947 (actually published in 1949),
Merewether provided data on lung cancer in both fatal cases of asbestosis and
in fatal cases of silicosis. In 235 .deaths either caused by asbestosis or in

vhich asbestosis was proved at autopsy, cancer of the lung or pleura was found

in 31 or 13.2%. For comparison, he analyzed 6,884 cases of silicosis occurr-

ing between 1930 and 1946. Only ninety-one of thes;, oxr 1.3 were found to
have cancer of the lung or pleura at postmortem.
Merewether's data did not go unnoticed. The Journmal of the American

Medical Association in an editorial reported fully on Merewether's findings,

adding the observation that there was a distinct shift in the sex distribution

of lung cancer in his series. "The male-female sex ratic is 2.4:1, while it

— ——————
b g oy ige. e armpen gy

is 5:1 for cancers of the lung in general." This was the first time any

{ ostice was given of the relatively high proportion of females amoung asbestosis-

-ancer cases, although in Gloyne's 1935 report both cases were females. The

JAMA editorial also referenced work by Wedler and by Nordmann and Sorge, and !

vas strongly supportive of an association: "As the available evidence shows,

tke occurrence of cancer of the lung is related to pulmonary asbestosis

and is not merely a possible sequela of exposure to asbestos dust. In all

fatal cases of asbestosis there should be postmortem examination with detailed

Bistologic analysis."

Other articles which appeared in 1949 also referenced Merewether's

Teport. Wyers reported 17 cases of lung cancer and 7 cases of cancer of
: ©other Ofgans among 115 autopsied cases of asbestosis, and referenced

Meresether, Wedler, and Boemke in support of an association. Doig, in a
:%uV¢1=cusslcn of dust-caused diseases, dispelled the notion that silica played

L *3 e2lologic part in producing malignant disease, using the data of Merewether.

R
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L. W. Smith, also in a review and discussion, referred to Merewether's report
; under the heading "Incidence Establishes-Relationship.” He also referred to.
N the cautious conclusions by Lynch and Smith, and Holleb and Angrist, to the
strong views of Nordmann and Wedler, and to the 1949 JAMA editorial: Smith
states in his introduction that, "More and more evidence appears to be accumu-
lating to incriminate asbestosis in this connection.” He seems :; accept the

relationship based on Merewether's data and the JAMA editorial.

1950

No reports on asbestos and 1ung‘cancer appeared in 1950.
1951
Anyone interested in industrial hazards {n 1951 might have consulted

a "Handbook of Dangerous Materials” by Sax. He would have found asbestos

listed as a cause of asbestosis, but no mention of cancer. Hueper, however,

A

- again reviewed the matter of asbestos and cancer. BHe reiterated the views
he expressed in 1943, now quoting extensively from Merewether. Bueper
acknowledged Warren's 1948 paper but dismissed his cénclusien that the associ-

ation between asbestosis and lung cancer is of coincidental nature, stating

that “... the actual existence of a relationship appears to be very likely."”
Other writers who believed in an association were Stoll, Bass, and
Angrist.

They reported on a case in an asbestos pipe coverer and favored the

Selief that the silicate in asbestos is directly carcinogeuic.' They clearly

accepeed the association between asbestosis and cancer, however. Owen also

Teyorivd a case of asbestosis and lung cancer at autopsy in a worker from an
. - factory. While no personal opinion is given, there is a personal

"ition from Professor M. L. Stewart who states that he is "satisfied

“Tv is a statistical relationship between silicosis and asbestosis and
® 7. 34 particularly with the squamous type."
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After a 13-year silence on the subject of asbestosis and cancer, a

. paper by Gloyne was published posthumously in 1951. 1In this paper he repor:ed'
-wn examinations of 1,205 lungs or parts of lungs of workers exposed to dust.

Anong these, pneumoconiosis was present in 1,036. For lungs showing silicosis,

6.9Z bad a primary neoplasm of the lung; for lungs showing asbestosis, 14.1%;

.-

and for other types of pneumoconiosis, 6.7%Z. Gloyne goted that "selection

is obviously at work in picking out these cases for special observations..."”

and pointed out that the'nectopsy records at the London Chest Hospital show 21.3%
primary lung cancer, whereas the Register General reported that for 1948, 2.4%
of deaths from all c;uses in the general population over the age of 15 were

due to malignant disease of the lung. He rlmaihed cautious with regards to

the association of pneumoconiosis with lung cancer but did state that "... the
mortality of asbestos workers is disturbing.” He went on to say: "This is

all the more striking because many of these were females (41.2%). This pro-

- oartion of female deaths is greater than that in the general pcpulation;;where

-

the incidence of primary cancer of the lung is 4.4 males to 1 female." 1

Two experimental animal studies were reported in 1951 -~ both negative.
Vorwald, Durkan and Pratt exposed various species of animals by inhalation
or intertracheal injection of long chrysotile asbestos fibers and.did not
report any lung tumors. Behrens injected asbestos interperitoneally and
tntratracheally in rats and mice and did not report any tumors.

One interesting piece of information was reported in the American
'ticrazure by Tabershaw. In West Germany, asbestosis\(of any degree) when

asscciated with cancer of the lung had been declared an occupational disease.*

et .
Che sl S PORY d::ed Aptil 27. 1950'

s A

!
. % ’
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Starting with the paper by Nordmann (1938), the Germans were unshaken in
" their belief that asbestos was a cause of occupational lung cancer. Perhaps
[ ‘s would have been officially recognized-at a much earlier date had not

the war intervened.

1952

w——————

Two papers appeared by W. E. Smith. One of these was actually an
address given at a meeting of the Cancer Prevention Committee in New York

three years earlier (im 1949). In this he reviewed animal work with asbestos

amd pointed out that the “experience described by Nordmaun and Sorge (1941) :
does not afford evidence that asbestos dust is capable of provoking tumors. I.
O the contrary, it would appear to demonstrate that asbestos dust did not

provoka lung tumors under the conditions of the test employed.” According to

Smith, of the two tumors inm asbestos exposed rats, one was, basad on the
pho:ograbhspresen:ed,amere squamous cell metaplasia while the other, asserted ‘
Y"be an adenocarcinoma, "is a type of tumor that can arise spontaneously
g}nm the mouse adenoma." ° This interpretation of Nordmann and Scrgé's data, . “
coupled with apparently negative experimental data by Vorwald (1938), King

(1946), Vorwald (1951), and Behrens (1951) seemed to seriously veaken the

case against asbestos as a carcinogen.

Saith also published a delightful paper in which he recounted his

fin

=ings on a trip to Europe. He begins this report: "On June 28, 1950,

I sailed from New York with the object of visiting individuals engaged in the

3tudy of occupational tumor problems abroad." He visited Merewether, Gloyne

.l
fonz, and

“yers in England with regard to asbestosis and cancer and reported:

-

*%3 =as the concensus of [Gloyne, Wyers and Merewether] that a lung tumor

et
T. a2T™

-
el 2, e

*ly existed in this industry [the asbestos industry] in

- *%:in but that there is no evidence to show that such a hazard

-——~

\ e o e So—Sr_ e ——— e
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continues to exist under the working conditions now prevailing.” Following

“this paper, there is a discussion in which A. L. Lanza casts doubt on the

-~
e St A L (s OB

English claims for an association between asbestosis and lung cancer since

—

T

it was based on lungs that a pathologist searched with a microscope, and

-

be wondered how many cases of lung cancer would be found if lungs from any
sort of populations were subject to the same minute scrutiny. These remarks
reinforced a discussion by Paul Cartier, from the Thetford Industrial Clinic

at Thetford Mines, Quebec, the largest center for mining asbestos in ‘ _ i

Vot Bl d Slal tivhead Vefur A P2

. .
b — ’y
PP P QS ; it S & - s s s bt BN § 4TS Al ST FE IR SR

North America. Dr. Cartier reported on eight cases of primary cancer of the
lung detected amohg 4,000 asbestos workers from 1940 to 1950. He felt that 4
the variety of :umﬁrs did not support an association since it would be iagical
to assume that "the same causal factors will produce the same type of tumor."
In this discussion, doubt was also cast on the likelihood of an association

{ E. A. Lew, a statistician for the Metropolitan Life Insurance Company,

who pointed to possible lack of statistical significance.

Hueper wrote again on environmental cancers in 1952, reviewing the )

literature, identifying 60 cases of asbestosis and cancer on record, and

pointing to the large number of females in this series and a shift toward !
youngar ages for cancers associated with asbestosis. He also introduced the
nazicn that high levels of asbestos dust exposure may cause individuals to

¢ic of asbestosis before lung cancer could develop. As of 1952, he notes

that Llanza, Vorwald, Warren, and Cartier are quite skeptical about the relation-

ship, Cureton and Homberger are undecided,while Kennaway, Merewether, Teleky,
Nerizann, Hueper, Gross, Lecour, Smith, Saita, Wegelin, Linzbach and Wedler,
Stoll, 3a

53 ard Angrist, and Welz accept the relationship or consider it to

) | N
R L

rrebadle. Hueper clearly believed that asbestosis was essential

<evelopment of lung cancer — 4f only as an indication of the intense
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exposure needed for the development of lung cancer. However, he acknowledged
 the equivocal results of animal experiments and felt the work by Nordmanan
and Sorge (1941) needed to be confirmed.

Two articles in German appeared. One by Werber reported a lung cancer
case in the owner of an asbestos plant. He reported that this case met
Cerman requirements for an occupational disease. The other was a review by
Behrens who, interestingly, gi§=s credit for the discovery of the relationp-
ship to Wood and Gloyne.* Both German writers subscribe to a causal

relationship between asbestosis and lung cancer.

1953
Two articles in German also appeared in 19537 Weiss reported on a
cancer of the pleura in a worker at a naval dockyard insulating pipes and
valve systems -with asbestos. He had no doubt that asbestosis and lung

zancer are related and felt that pleural cancer is a special form of occu-

K

ational cancer of asbestos workers. This patient "received indemmnity for
an occupational disease."” Weiss joined most other German writers in crediting
Nord=ann with discovery that "lung cancer is an occupational disease of
asbestos workers."” Boemke reported on three lung cancers in three asbestosis
cases (autopsy) and speaks of the "undisputable correlation.” He also noted
the location of these cancers in the lower lobes, a point not emphasized by
other writers.**

An interesting thing happened in 1953. 1Isselbacher, Klaus, and

Hardy linked cigarette smoking to lung cancer in an asbestos worker. In a

#*Other Terman writers gave credit to Nordmann.

**Fl{vc of the six cancers listed by Nordmann in 1938 were in the lower lobes,
( . however, he did not comment on this.

L]
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whether asbestosis may play an etiologic role in the occurrence of carcinoma

¥
. of the lung is not conclusive but that it does support the suspicion suf-

( ‘iciently to require investigation ..." -

1954 1

K
No reports on asbestosisand pulmonary cancer appeared in 1954.%*

Status at the End of 1954 :

1954 marked the end of a period in which clinical-pathological obser-

vations were largely the basis for conclusion. At this point in time, outside

of Germany, there appeared to be no clear concensus — particularly among

American writers. Cancer had not been induced experimentally, except by

Nordmann, and Smith and even Rueper expressed some doubts about these data.

Probably more important, leaders in the field of occgpational diseases, Lanza,

Vorvald, and Gardner remained skeptical. The writers to whom credit for the

discovery for a relationship should have gone: Gloyne in Emgland and L;nch

in America, had remained cautious. The notion suggested by Smith, that it

.

might even be true in England but not in America;'provided reinforcement for
those who were reluctant to believe. Probably most revealing was the published

discussion of W. E. Smith's 1952 paper on the findings as the result of his trip

to Europe. Cartier probably had seen more asbestos exposed workers in his

cliaic az Thetford Mines, Quebec, than any man in the world, and he did not !

Support an association. Lanza had written important texts on silicosis

'!ﬂ‘l933 there was a report of peritoneal cancer in a yarn and asbestos
::‘ﬁQ?r vith asbestosis (Leicher 1954). The author claimed this to be
*9¢ Lizst report of this type of cancer in an asbestos worker.

—~
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and on asbestosis and was a dominant figure in the field of occupational

mg?’ﬂine. He did not clearly support an association. Lew was a leading

e A e - . e

»
— e e
Toe = —

heiiﬁh statistician, and he questioned the statistical significance of

< ——-

findings. W. E. Smith's review presented in faris in 1953 seems to draw

back, somewﬁa:, from the position he took in 1952, possibly as the result

of contacts with these men,

e s o -
————
T TS
1 =T

The Period 1955-63

1955

The issue of whether tuberculosis might not be a complication of asbes-

tosis was probably kept alive by the Annual Report of the Chief Inspector of

£ ot o s e
Py g

2
ST —

Factories. In this, Merewether anmalyzed 344 asbestosis deaths recorded

D=

ERMr -2
TR

du:ing the period 1925-54. Of these, tuberculosis vas found in 88 and‘cancer
of the lung in 55.. Merewether makes no comment on the significance of this.
; A textbook by Bunter appeared which quotes Merewether's 1949 report
o;\iung cancer in cases of asbestosis as contrasted with lung cancer in cases’
of silicosis. Hunter apparently believed in the interpretation of these data

made by others, however, he gives no interpretation of his owm.

Cartier published for the first time on the subject. His data were

essentially those presented in the discussion of Smith's paper in 1952 ——

six lung cancer cas;s among 4,000 asbestos workers between 1940 and 1950. 1In
his 1955 paper, he also reported that these 6 cases were found in 40 autopsied
cases of asbestosis, and that there were 7 cases of lung cancer in workers
vithout asbestosis. He states that "a general survey of all employees in the

industry does not seem to indicate any statistical evidence of a cause rela-

tionship." Jacob and Bohlig, writing in German, were also negative about the

n;;aciation. They point out that it is remarkable that cases of asbestos
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ser are found almost exclusively in the German and British literature, R
- . -
> N -_{_ - -
gggfasbes:os industry is by no means absent in other countries. In '_gg

4 cases of lung cancer were found among 343 cases of asbestosis.

A

not in excess of the incidence in the general population and they
that, "There cannot, in our opinion, be an alarming cancer expecta-~

asbestos workers.”" They do note, however, that for women the incidence

¢ than expected.

ther Smith, K. W. Smith, published a review and discussion. He

to conflicting opinions and different reports and said these made it

v difficult to confirm or deny conclusively the relationship of

is and carcinoma of éhe lung. He felt the difference between the

as compared with the British and European experience was due to

use of amosite and crocidolite fibers, a harsher fiber unlike Canadian
:1‘ 15 (chrysotile) used iﬁ North America. He was one of the first

[

;s suggest possible differences in the carcinogenic properties of

ider types. ' g
ch reported again in a paper co-authored with Pratt-Thomas and pre-

t the 48th annual meeting of the Southern Medical Association. They

an autopsy series of 48 cases of asbestosis in which 4 lung cancers

5
=d. The sucmary states, "The possible relatfonship of pulmonary 0 %
4 to asbestosis is as yet unsettled. Statistics would indicate a ' §§%§§§§§3
g

s RO e
association.” In the discussion of this paper, Dr. Pratt-Thomas :dﬁf:ffz
Rty e

. Sy RITE

2 about the present industrial compensation status of lung cancer ¥
3t3sis. His answer, while humorous, perhaps reflects some of the -
3 cf that period: BN S -

"™y icpression is that it may not matter what opinion
{ ;c as I have testified quite volubly on one side or on
deicr, and the industrial commission always decides in
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the opposite direction. They would much rather listen to a
{ : doctor who has never done an autopsy, but who had 75 years of
“"  elinicdl experience, render an opinion they will always ‘buy’
rather than a so-called specialist.

Seriously, in our experience we have gseen cases in which

at least partial compensation bas been allowed. It was thought .

they may not have died quite as fast if they had not gotten ’

carcinoma and that the evidence for asbestosis producing cancer,

though not proven, was sufficiently questionable so the cases

were judged in favor of the plaintiff, or at least partially so.”

The first case of lung cancer was reported in the Italian literature in
a worker with asbestosis. This same case was reported in two separate reports
(Rambola 1955 and Portigliatti 1955). This was an unusual case in which death
occurred on March 30, 1954, but an autopsy vas not donme until June 2, 1954.
After a review of the literature, both authors conclude that there is a
relationship. Rombola points out that ordinarily a causal relationship is
desonstrated in cancer only when the tumor can be experimentally reproduced. :
th;ae other hand, he felt that sometimes a relationship is so obvious that

the requirement for experiﬁental data should be waived — as in the case of

the Schneeberg mine workers. He believed British and German literature pro-

vided adequate support for a relatiouship. BHe also thought (as did

K. W. Saith) that the type of asbestos used might explain the difference

between North America and other countries.

Hueper published a monograph on the enviroanmental causes of cancer.

‘he.section on asbestos, however, is apparently a reproduction of his talk at

the Seventh Saranac Symposium on Pneumoconiosis held in September of 1352 and

’reviously cited. 1In an important paper, Bonser, Faulds, and Stewart (1955)

Fe7orice on 12 cases of lung cancer, 2 cases of pleural cancer, and & cases

*f peritoncal cancer seen in autopsy in 72 cases of asbestosis. They point
- Y
;

A% %“zile no adequate comparable postmortem material from persons not
Sieacd

i™ asbestos is available with which to compare ;he incidence of lung

- an v
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cancer in asbhestos workers, the incideance is very high and must be highly
s

Yy.gnificant. .

Hueper wrote an editorial for the American Journal of Clinical

——tss men wiims T

T e .

Pathology quoting from the paper by Bonser, Faulds, and Stewart and from a

personal communication from O'Doonell on ten cases of asbestosis and lung

r—— -

cancer seen between 1940 and 1954 in a small community in Pennsylvania and
occurring among employees of an asbestos textile plant. Hueper refers to o

epideniologic and pathologic evidence, apparently putting weight on epidemi-

ologic evidence. He concludes that, “Epidemiologic data available at present
indicate that an increased liabiiicy to cancer of the lung is limited to the

presence of asbestosis of the lung and does not extend to exposure to asbestos

without the existence of pneumoconiosis resulting therefrom.” In his edi-

torial, Hueper also suggests that residence near an asbestos plant might cause

LETHE 0. T EW S

{ bestosis and discusses the possibility of "neighborhood" cases of asbestosis

and asbestosis cancer of the lung. He was the first to use the term epidemi-

-
Eegueyp P

ologic in connection with studies of asbestosis and the first to suggest

neighborhood contamination.

Hueper also published an experime.tal study. Asbestos was injected

R T N sd

into the fenmur of 31 rats, the pleural cavity of 25 rats and the nasal cavity

of 25 rats. He did not observe a significant number of cancers either at
the site of deposition or in any remote organ. Hueper did obtain positive

results in similar experiments with nickel and uranium suspensions and con- .

reRrYy

cluded that under proper experimental conditions the administration of

cheaicals in the connective tissues of rats is a reliable method for

. cceterzining the carcinogenic potentialities of chemicals, such as metals,

oils ard dyes.
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A number of questions had been raised about the evidence showing an

. 7Y

» association between asbestosis and lung cancer. Gloyne (1951) was concermed

provey

trol. .Lanza (1951), Jacob and Bohlig (1955), and Bonser, Faulds, and

-

B

|

]

)

i it selective factors in autopsied material and the lack of a suitable con- !
- |
!

l

stessart (1955) also.were concerned about a control group. Where silicosis :
’ i

had been used as a control, the proportion of lung cancer cases was often

very low — lower than the proportion that might be expected based on mortality

WP OPPORETFTR S V10

rates in the general population.* To some this suggested bias in autopsy ma-
terial. Other-concerns included the lack of experimental evidence, cited

earlier, and a general confusion about the relationship of silicosis to tubercu-

losis and lung cancer as comntrasted to the relationship of asbestosis to
tuberculosis and lung cancer. Since silicosis and asbestosis were both dust

induced diseases, many still felt they should present the same predisposition

to other diseases.

) The answer to the question about experimental evidence was not to ‘come
Ea& several years, but in 1955 Richard Doll did provide an answer to the

sroblen of a suitable can:tol.l‘In a truly landmari study, Doll carried out
me of the first prospective epidemiologic investigations of an ;ndustrial

opulation.** One hundred and thirteen men who had worked 20 years or more

;zith asbestos were followed, and their mortality experience compared with
‘hat vhich would have been- expected based on the experience of the whole i

aale population. Eleven lung cancer deaths were observed against 0.8 1

:xpected. Some consider this the first epidemiologic study on the relation-

ship between exposure to asbestosis and lung cancer, although Hueper,

'T”ffﬁethcr found only 1.3Z respiratory cancer in cases of silicosis. This
€ac to the belief that some pneumoconioses might protect against lung cancer.

..{:'3:13" De;l (1953) had studied retired gas workers in a prospective epidemi-
ACLRST study.,
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. apparently without knowledge of Doll's work, refers to epidemiologic studies

-

in his 1955 editorial. Earlier reports by Merewether (1949), Gloyme (1951),"
and Bounser, Faulds, and Stewart (1955) quaiify as retrospective epidemiologic
investigations. They involved comparing the prevalence of cancer at autopsy
in asbesco;is cases with the prevalence in a control group - silicotics in
the case of Merewether, other pneumoconioses in the case of Gloyne,.and iron
ore miners in the case.of Bouser, Faulds, and Stewart. Rgsulca of such
retrospective stu&ies are sometimes inconclusive, however, since when positive
results are obtained there is mo way of knowing whether observed differences
are because the study group had an unusually high proportion éf lung cancer

cases, or the control group had an unusually low proportion of lung cancer

cases .

Doll's study was quickly brought to the attention of the scientific
community. It was the subject of an editorial in the British Medical Jourmal
(~\1955), and an annotation in Lancet (1955). In the latter it is stated, "Doll

now confirms suggestive evidence that lung cancer is an occupational bazard

of asbestos workers."

Another kind of epidemiologic study was carried out by Breslow in 1955.
Starting with 518 lung cancer cases admitted to hospitals (rather than asbes-

tosis cases as in previous studies), he selected a matched control group
i consisting of 518 patients admitted to the same hospitals for conditions other
: than cancer and other chest diseases —— matched with the lung cancer patients

L 4 -
0T age, sex, and race.

For each group (case and control), he inquired about

> tkeir occupational histories. Among the lung cancer cases, he found 10 who

é - . -
; =d been ezployed 10 years or more as steamfitters, boilermakers, and asbestos

VErrers.  Among his control group he found only one such case. He refers to

Ye cur

Gatielives 8 0,

-ler vark by Kennaway and Kennaway (1947) and a study by Lew (1952)

PP A S
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in which lung cancer was in excess in plumbers, steamfitters, and gas fitters

.~

(Lew) and in asbestos workers (Kennaway and Kennaway).

~

Comment on Epidemiologic Studies

S@udies by Doll, Breslow, Lew, and Kennaway and Kennaway departed from
other studies in that they dealt directly with the relationship between
asbestos exposure and cancer, without imposing the condition of asbestosis.
They answered the question, "Do workers expos;d to asbestos have a higher
incidence of lung cancer than workers mot so exposed?” — & question suggested
by Bridge and Henry (1928). Doll's study stands out, however, om two counts:
first it was designed specifically to test the hypothesis of a relationship
and secondly, usiné the general population as a control group (to determine

expected deaths), he considerébly reduced the bias often present in retrospec-

tive studies such as that conducted by Breslow.*

f Studies by Lew and Kennaway and Kennaway also qualify as prospect;ve

studies; however, they dealt with all occupations Qnd were not designed to

test hypotheses about any specific occupation. Thus, they suffer from a
multiple comparisons problem ~— a problem that arises when excésses_ate looked
for in a large number of groupings of a population. Chance alone would provide
statistically significant excesses in 5 out of 100 such groups (P < .05) when,
in fact, no excesses exist in the parent populations.

The paper by Doll marked an end to widespread acceptance of purely

211

} elinical pathological observations regarding the carcinogenic properties of
: asbestosis, and opened the way for contributions by epidemiologists and

3 biostatisticians. )

g

N &¢tgally constructed a cohort at a point in tiwe prior to making his
( °’»rr:4:1cn and then examined mortality up to the then present. This method

L

“viites called a historical prospective study.

~ Jertand
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- 1956

.

Two textbooks appeared on occupational medicine which dealt with the
relat;ouship between asbestosis and carcinoma of the lung. Merewether edited
a text wigh a chapter by Goldblatt and Goldblatt devoted to industrial carcino-
genesis and toxicologj. This chapter introduces the notion that asbestos is
a co~carc;;ogen defined as "the augmentation of the action of a carcinogen by
some suitable additional treatment which shows itself in increased numbers of
induced tumors and/or shortening of induction time." They state further that
a co-carcinogen is not in itself a carcinogen and reject the notion that the
asbestos acts through purely mechanical trauma. They state that: "If
asbestos is indeed to be regaréed as a carcinogen, the need is felt to demon-
strate some property which can be regarded as something more than inertness."
They speculate that asbestos may be soluble, but com;enc that it has "not
given much evidence of a solubility which might be significant." By qu;stion-
fng the manner by which agbestos might produce tumors, the authors do not make
a very strong case for asbestos as a carcinogen. Curiously, Goldblatt and
Coldblatet give credit for discovery of the association between asbestosis and
lung cancer to Nordmann. Also in 1956, McGee published the third edition of
his "Manual of Industrial Hygiene."” He quotes Behrens (1951) who, in turm,
rcfe:{ to the data of Merewether (1949) McGee makes no cormment, but we can
assuze he feels these data are of some significance and that there is an
acsdclation between asbestosis and cancer. He does state that pulmonary
tudarculosis is less ogten associated with asbestosis than with silicosis.

In addition to the two books focused on occupational diseases, three

Lesiks deoaling with pulmonary cancer and which mention asbestosis were published,

“72eadlatt and Lisa discuss silica and asbestos dusts in relation to carcinoma,

,

i
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Bohlig and Jacob published a curious review. On the one hand they
-.otate that lung cancer is one of the most frequent complications of asbestosis

-

and that predominance of lung cancer among asbestos patients in the lower lobes

(3:1 vs 1:2 1a the general population) constitutes the most important argument
by ¢

in favor_of a causal association between asbestos dust and carcinoma. Ou the

other hand, they state that statistics show that the incidence of lung carci-

noma among ashestos workers is not any higher than that in the entire popu-

lation, Arguments presented are similar to those {n the paper by Jacob and
Bohlig (1955), but it s uncertain how the authors actually feel about the
relationship.

The fourth article in Itallan on asbestosis and lung cancer appeared
(Francia and Monarca). This consists of two reports of cancer (ome lung and
one pleural) im workers with asbestosis. They note that there have been only

(“ patients with pulmonary carcinomas out of appro*imately 300 asbestoszs
hcases in Italy, includirg the single case reported in 1955 by Rambola and
Portizilotti. They contrast this with reports from England and Germany and
speculate that the type of asbestos is responsible for differences between

Italy and these countries (Smith 1955, Rambola 1956). They feel conclusions .

should be formed with caution and that e*perimental evidence is needed, .
Uncertainty regarding the relationship between asbestos and cancer
continued in North America in 1956, This is reflected in a clinico-pathological
conference report on a man who worked 30 years in a Canadian asbestos mine ané
»"0 vas found at autopsy to have asbestosls and bronchogenic carcinomz (Todd);
in ciscussing the case, the comment was made that, "Some claim that there is

a Y'::': ide
v facidence of pulmonary lung cancer in asbestos workers. This may or

=Y 202 ho true."

“
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They state that, "The number of cancer cases reported is too small,

however, to warrant causal relationship." They go on to cite the animal
&ifudies of Vorwald and Karr (1938) as not supportive of an association. In a
book on pulmonary carcinoma edited by Mayer and Maier, Hammond and Machle pre-
pared a cyapter on environmental and occupational factors. With regard to
asbestos.:they also quote the study by Vorwald and Karr (1938) to suﬁport the
conclusion that pneumoconiosis in general, and silicosis in particular, does
not involve any predisposition of lung cancer. They comclude that, "Although
lung cancer has been reéorted in autépsies of asbestotic lungs, there are at
present too few cases and too‘litcle epidemiologic data to establish a signi-
ficant relationship.” They go on to say "... inference as to a causal
relationship is not warranted.” Their references include Wyers (1949), Gloyne
(1951), and Wegelius (1947). These two books on lung cancer are surprising
both in their conclusions, and in their limited review of the literature. The
{ .rd book on cancer of the lung was by Weller. He concludes that, "The weight
of evidence seems heavilf in favor of a;signing etiologic significance to '
asbestosis vhen it is found in association with pulmonary cancer." His liter-
ature review is somewhat more complete than the other two, quoting Vorwazld
and Karr (1938) but also Isselbacher et al (1953), Merewether (1949), Wedler
(1949), Lynch (1953), and Gloyne (1951).

Hueper's ninth publicakian which discusses asbestosis and cancer

arpeared.  1In a paper presented in June, 1955, at a symposium at the General

-

Yweiling of the American College of Chest Physictans, he maintains his strong

“iews At ay

t the association between asbestosis and lung cancer. He also makes

e Pt ) - -
~¢€ inicresting observation that with one exception, all so far known exogenous

teacte o,
et AL T
.

carcinogens were discovered during the previous 25 years (1930-55).

-~
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. D>ll's study (1955) was not referenced in a single article and re-
H
" views vere otherwise far from complete. On the whole, publicatioans iIn 1956

continued to be negative about an association between asbestos and cancer.

-

1957

1f one were interested in industrial health hazards in 1957, he might

have looked in the second publication by N. Irving Sax: '"Dangerous Properties
of Industrial Materials.” He would have found that one of the dangers of
asbhestos dust i3 asbestosis, but no mention is made of pulmonary cancer. In
addition to the book by Sax, two autopsy surveys, an editorial, a textbook on
industrial toxicology which mentions asbestos and ;n animal experiment with
asbestos were reported. O'Donnell and Mann reported data previously presented,
in part, by Buepgr as a personal communication (Bueper 1955). Im their }957

report, they reported on 13 bronchogenic carcinomas in 27 patients seen at

)

the Lancaster General Hospital (PA) with pulmonary asbestosis. In all-13
cases the carcinoma was located in the lower lobes. They feel this lends ' . i
further support "to the proposition that asbestos is a carcinogen in sus-
ceptible individuals after critical exposure in the t;xtile phase of the
industry, where asbestos dust is in high concentrations." JohesJWilliams
studied lungs or parts of lungs from 60 British workers with asbestosis and
found 13 with associated carcinoma. BHis primary purpose was study of alveo-
lar metaplasia in areas of the lung adjacent‘to fibrosis. In addition to
asbestcs workers, he studied nine other occupational groups thought to have
elifering incidences of lung cancer, varying from high to low. He concluded

thai alveolar metaplasia is unrelated to the development of pulmonary carci-

no=3,

Lancet published a leading article on industrial lung cancer. Six

*#=-»ifics are listed in which "... the hazard of lung cancer is well !
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established.” Among these is the asbestos textile industry. They state

{J hat, "In this form of industrial cancer; there is no doubt that fibrosis

precedes the malignant process, and it is clear that the exposed female is

susceptible to the disease.”

The second edition of Fairhall's "Industrial Toxicology" appeared.
Asbestos is discussed and reference is made to Doll's conclusion that lung
cancer is a special hazard of asbestos workers. Curiously, however, cancer
is not listed among the complications or sequelae of pulmonary asbestos:

purulent bronchitis, bronchial pneumonia, pulmonary tuberculosis and

enphysemra.

L] ’ lc
Lynch, McIver and Cain reported on an animal experiment involving 127 ﬂ
mice dusted with asbestos and 222 control mice. Single and multiple tumors

vere observed in each group; however, nome were maligoant and the authors

,vere "

... unable to demonstrate any proof of the carcinogenicity of asbestos 4
t

‘under the conditions of this experiment ..." They felt their re#ul:s wers
equivocal and that future experiments should use-larger animals. In théir
cozzents they point out that in the literature there are "no very large ¥
groups of cases ..." and "... one is beset with the problem of deciding
vhether the cases reported are weighted in favor of a high incidence of
carcinora by selection."” 1In general the tone of their article is negative
with regaré to an association. Doll's work is n;t cited. Credit for
reporting the first carcinoma of the lung associated with asbestos is given

to Lynch and Smith. The work by Nordmann and Sorge (1941) is discussed with

Rk I T I AT YT

trr comments that the number of animals (10) is very small, no suitable con-

¢¥ol anfzals are mentioned and that in a personal communication from
L. . ¢car

cner he regarded their observations as "merely suggestive." !
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: 1958

[ Anothér animal experiment (Schmahl) was reported — this time-in
German — invnlvingsubcu;aneousand intraperitoneal implantation of-asbestos
in rats. Of a total 39 rats, 30 survived longer than 15 months and of these,
15 devé}oped sarcomas at the site of implantation. The author considers
this "renewed evidence that a substance which causes cancer in man will
provoke the same eff;ct in animal experimentation." They consider Nordmann |
and Sorge's 1941 report as the first experimental work supporting an
association.

Bohlig and Jacob published again (German) making some of the same

points they made in their 1956 article. They counted 18 cases of asbestos
lung cancer reported in Gefmany between the years 1938 and 1956, and 80

cases in the world literature prior to 1956. They attribute most of the

(rutal to English autopsies and feel these cannot be used to generalize
‘since autopsy material was not selected at random. They conclude that the
incidence of asbestos lung cancer among males is not higher than lung cancer
in the general population, but that females do have a higher 1ﬁcidence. One
would conclile from this paper that Bohlig and Jacob are skeptical of
an association particularly in males, although, as in their earlier work

(1956), they sometimes write as though they believed an association truly

existed.

An epideniological investigation was reported by Bruan and Truan.

This vas an important study for thres reasons. It was the first prospec-
tive cpicdeziological study conducted in North America, and the second ever

-3,
.ol

éucted (Coall, 1955, was the first). Second, it was the first study of

Astentes =i
“te3 miners ever undertaken. Finally, it included a critical review
[

‘ .
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" - of the world literature with 92 references.* 1In their review, the authors
g rally criticized reports based on autopsy material as highly selective

and point to the probability of duplications in cases put together for .

review articles. They also describe advantages of the epidemiologic method,

noting that in order to draw generalizations about all asbestos workers, it

is necessary for a study to include living as well as dead persons. The
problem for their study was to determine whether asbestos miners experi-
enced more lung cancer than did the genmeral population (a problem like that

formulated by Bohlig and Jacob, and by Doll). They developed a cohort of

6,091 men who worked five years or more in the asbestos mining industry

in Quebec, Canada, aad were in tﬁe industry in 1950. As of 1955, they

rme s - W een s e W
e

reported that the rate of "proved" cases of lung cancer (25.3 per 100,000)

N LT

“compares well with the rate of 22.5 per 100,000 for the rest of the Province,
and 20.8 per 100,000 for adult males throughout the Dominion of Canada.™

{

They conclude that asbestos miners do not have more lung cancer than the

general population. Moreover, lung cancer among the miners "does not

appear to increase with length of exposure or degree of exposure, a fact

——————————— > 4 & OO

vhich preseucs strong evidence against the carcinogenicity of asbestos.”

Goldblatt, who wrote the section on asbestosis'in Merewether's book
(1956) published a review on occupational carcinogenesis. He cites
Yerewether's 1949 report and Doll's 1955 report as confirmation of asbesto-
sis and lung cancer, and reviews Doll's paper in considerable detail. He
also points to the lack of experimental evidence and reiterates his views

cn asbestos as a co-carcinogen and outlined in Merewether's book. A paper

4~
-de

freach by Chauvet appeared in 1958 reporting on an autopsy in a worker

m Yo
PREI Y -§ of these are actually referred to in the paper. The reason for the
L femafning references is unclear.
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uﬁowpféparéd circular joints from asbestos, Both asbestosis and lumng camcer

- . were present and the author believed this illustrates a causal association.

¢ ‘ 1959 -

Prior to 1959, Bohlig, who along with co-authors had published papers

in 1955, 4956, and 1958 on the relationship between asbestosis and lung

cancer, seemed generally uncertain about the relationship.

Their argument

wvas essentially the same as that proposed by Braum and Truan (1958). That

is, if asbestos causes lung cancer, then workers exposed to asbestos should

have more lung cancer than workers not so exposed. This is a purely epidemio-

logical argument, and, in fact, is ome of the conditions for proof of a
causal relationship proposed by Bridge and ‘Henry (1928). Hueper (1955) re-
jected this notion: "It is quite immaterial how many workers employed in
the industry develop lung cancer, since an undetermined portion of these
vorkers undoubtedly sustains either no exposure or only a.iaw intensity
exposure and does not develop asbestosis of the lung, which is the prerequi-
{siie for the subsequent cancerocus development.” _In 1959, Bohlig, writing

with Jacob and Kallobis, seemed to join Hueper in his general views about

the zeaning of an excess or lack of excess in lung cancer among asbestos

workers — but with a different logic. These authors now argue (Bohlig, ;

_ {
Jacob, and Kallobis) that, despite their inability to demonstrate an excess ;
fn male asbestos workers, the causal association is evidenced by the fact

that asbestos lung cancers are located in the lower lobes of the lung and

PR

*

fczale asbestos workers have a relatively high rate of asbestos lung cancer.

.

: They conclude that the removal .of asbestos lung cancer from the list of

§ cccunstlonal injuries would therefore not be justified.

¥

: “he views of Bohlig and Jacob (expressed prior to 1959) and of Braun

- -t - - - * l
N #%° +7-21 (1938) vere criticized in the German literature by Bohme. Bohme '
T *T-te to-ariicles. The first reported 6 lung cancer cases in asbestosis

- 3

4

.h-.
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c;ses at autopsy, and the second reviewed insurance records of 125 asbestos
(' rkers with compensable disease and found 15 recognized cases of lung 131
cancer. Of the 125, 31 had died of which 11 bad lung cancer confirmed by
autopsy or biopsy. Bohme pointed out that lung cancer is thus the wost ’ -'f

frequent ctause of death among asbestotics. He felt that the conclusion of

Bohlig and his co-authors, and of Braun and Truan are "invalid," apparently

for the reasons stated by Bueper - in effect, because when whole populations

are studied findings are diluted by workers with little or no exposure. If 1

one confines observations to workers who have sufficient exposure to asbestos

to develop asbestosis, then the true facts emerge. ’ Hl

DuBois and Geiling published a "Textbook on Toxicology."” In a sectionm :
on asbestos, they stated, "Only recently has asbestos been recognized as a
cause of lung cancer in workers exposed to the dust of this material." They &
go on to state that 92 autopsies on patients showed 14 had lung cancer, and

tnat an animal experimen: was conducted in which 20 percent of the animals

developed squamous cell carcinoma, The authors of these studies are not
idenzified; however, the second is probably the work of Nordmagn (1938).
Hooberger edited a book on the "Physiopathology of Cancer” in ;hich Hueper
prepared a chapter on environmental cancer. Hueper's views are as in
previous papers: "Carcinogenicity of asbestosis is by now definitely
established ..." He cited 110 cases of lung cancer co-existing with asbes-
tosls from the United States, England, and Germany. He also stated, "The

experizental reproduction of lung cancer in mice has been reported," but

Eives no reference. He must be referring to Nordmann and Sorge's work (1938)

¥

alnze Sch

* Schmahl (1958) who felt he had the only other positive study worked

o0 e, .
Valh rats., This is interesting in view of Hueper's apparent reservations

Abimasand

{ -2 Nooi=-

~=3rn's work (Hueper 1955).

§ PR VIR e e e

CRMC-Motley1000-Subj-002989

Philip E. Enterline, Asbestos and Cancer: The First Thirty Years (1978)

Published by AsbestosClaims.Law
ACL Doc 13129 - Page 44 of 144

asbestosclaims.law/library/13129/44


https://asbestosclaims.law/library/13129/44

40

Eckard published a book on "Industrial Carcinogens.”" He clearly

{ believed there is a relationship between asbestosis and lung cancer and

o —
i M AL AL LS SN R 2N

quoted extensively from the Annual Report of the Chief Inspector of Factories
for the _year 1954. Pointing to a lower mean age at death of person; with . ;
asbestosis alone as compared with persons with asbestosis and lung cancer,

he concluded that asbestosis, uncomplicated by lung cancer, posed a greater
threat to longevity than when lung cancer is present. He went on to conclude
that the control of asbestosis should eliminate "this occupational cancer."
Eckart also raised th; question as to whether the etiologic agent may not

be sowe mineral impurities in asbescos; rather than asbestos per se. He

pointed to the study of Braun and Truan (1958), which he felt suggested that

the causative agent of asbestosis may be different than for lumng cancer

since there was asbestosis among the Canasdian miners studied.but, according

-

to Braun and Truan, no lung cancer hazard.

A general medical textbook appeared edited by Cecil and Loeb. A
chapter by Christie on pneumoconiosis iists carcinoma of the lung as having ,
‘s high incidence in cases of asbestosis — “as high as 13 percent.'" Writing ” }

in French, “ordvik studied the problem of silicosis and asbestosis as they

ey 4 Botwi®m

relate to pulmonary cancer and presented a case where silicosis and cancer *

co-existed. He concluded that the question of silicosis and cancer remains

™

controversial, while he felt arguments for a relationship between asbestosis

and cancer are more convincing. Re accepted "temporarily at least™ the

- latter relationship.

.8 MEOTG o O

1960 h

Three textbooks in occupational medicine appeared in this year.

shistone and Miller published with a chapter dealing with occupational

- . Cowps
=gy Y=

- s

-
4
¢
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cancer, They consider three categories of carcinmogenic materials: estab- ;

- -

- Lished, suspected but in dispute or unproven, and established for animals
only. They place asbestos in the suspected category. They comment, "In
the Uniﬁ;d States, particularly since the studies of Braunm and Truan, there
is cansiéerable conviction that asbestosis does not predispose to the
development of lung cancer. Until further evidence is forthcoming, we have
arbitrarily placed asbestos in the unproven or doubtful group.” Fleming,
D'Alonza, and Zapp published with a chapter on occupational chest diseases
prepared by G. W. B. Schepers. His comment was that, "Pulmonary carcinoma
has been observed with such a b;gh frequency in employees of the asbestos
industry that a causal relationship has been accepted by most authorities.
Indeed, pulmonary carcinoma is cénpensable‘as an occupational disease in

England, Germany, and South Africa." Schepers also noted that pleural

" -sothelioma is also prevalent, especially in the crocidolite industries.

ekt

No references were given. Schilling published with a chapter on Indu;trial
‘Pulnonary Diseases prepared by J. C. Gilson. On the subject of asbestos

and lung cancer, Gilson refers only to studies by Dell (1955) and Braum and
Truan (1958). He apparently feels both are correct and the difference in
results is related to the type of asbestos to which the men in these studies
wvere exposed. In support of this, he refers to observations by Sleggs and
Wagner (1960) on mesothelioma discussed below.* He also quotes a personal

co=munication from Knox which suggests that among men exposed only after

the introduction of dust control measures in 1931 (the Asbestos Industry

e e s

‘Cflson Qust have seen a prepublication copy of the 1960 paper by Wagner,
Siczgs, and Marchand. |
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Regulations) the lung cancer rate is no different than that in the general
. population.
Dunn, Linden, and Breslow reported on a prospective epidemioclogical
studygof asbestos workers, the second to be carried out in North America,
the third in the world literature. Several occupational groups were studied
in aé&ition.to asbestos workers. 7,836 asbestos workers were identified and
followed for the years 1954-58, Nineteen cases of cancer were observed
. where 13.7 would have been expected based on the estimated rates for the
general population of the State of California. After adjustment for ciga-
rette smoking and other factors, observed and expected deaths for lung cancer
were 22 and 15.6. Under these conditions, the excess in lung cancer for
asbestos workers was not considered sigzrnificant. Two other occupatioms,
coocks and painters were identified as having a significant excess. The
i authors are cautious in their conclusions, however, and consider this-only
a preliminary report. While not specifically stated, the asbestos workers
studied were apparently asbestos {nsulators. )
Anderson and Campagna reported a case of asbestosis with carcinora of -
the lung and a literature review in which they were able :5 identify 24
other such cases.* They ask for more frequent reporting of asbestosis cases
with and without neoplasia, with careful attention to smoking and feel only

vhen these facts are available will final assessment of the relationship

PO

betwuen asbestosis and lung carcinoma be possible.

aot

Konig reported on an autopsy survey of 36 cases of asbestosis and

MR E AT

- e 1
-t . BOY

¢n cases of lung cancer, four cases of pleural cancer, three cases

PR
R
L0 pent

iencal cancer, and four cases of stomach cancer. He commented on the

35 e e {neonsistency in papers by Boaliz and Jacob (1955, 1958) stating

" - ———

i< counted 110 such cases by 1953.

PROTTPRPRIT Il aate TEL S LAt T
" +
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) that they conclude that lung cancer is no more frequent in asbestos workers

. aan

.. than in the general population, and yet they consider the causal relation-
ship between pulmonary asbestosis and bronchial carcinoma a proven Eact.
Konig felt the peritoneal cancers were particularly significant and referred
to an gérlier paper by Leicher (1954) on these cancers. He alsolfglt stomach
cancer was in excess.

Keal reviewed the literature quoting data by Merewether (1949), Wyers
(1950), Gloyne (1951), and Doll (1955) as supporting an association with
lung cancer and Jacob and Bohlig (1955) and Braun and Truan (1958) as not
accepting an association. He reported on 42 cases of asbestosis from
hospital records among which there were 30 deaths. Among the deaths there
were 14 who died with lung cancer. He also drew attention to a broochial
carcinooa in ome patient without asbestosis, but whose sputum contained

asbestos bodies many years after removal from exposure to ;sbes:cs. Also,

P

in Keal's series 9 of 15 women who died with asbestosis also had ovarian
or peritoneal cancer. Only one out of 15 men dying with asbestosis had

peritoacal cancer.

A very influential study on pleural mesothelioma was published by~\\\‘\\\\~\

N

Wagner, Sleggs, and Marchand. Prior to 1960, pleural cancers had been ;
noted by Cloyne (1933), Wood and Gloyne (1934), Wedler (1943), Behrens (1951),
Cartier (1932), Weiss (1953), Leicher (1954), Bonser, Faulds, and Stewart

(1953), Doll (1955), Bohlig and Jacob (1956) and Van der Schaot (19s58).

Only thrce of these writers had definitely associated pleural cancers with

amdestes (Wedler, Weiss, and Leicher). All three of these, interestingly, S —
. -
ssblinhed {n Cerman.

The paper by Wagner, Sleggs, and Marchand was of importance not only

(. Cters e e £

Ocused on primary malignant tumors of the pleura in relation
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to asbestos, but also because of the emphasis they placed on the probable

special carcinogenic properties of crocidolite asbestos. Other writers

(e.g.: Smith 1955, Gilson 1960) had speculated on possible differences

..

P
-

in the carcinogenic properties of various types of asbestos, but Wagner

r

52.5;_p;esented epidemiologic evidence for such a difference. Ihey reported
33 cases of primary malignant tumors of the pleura. All but one had

probable exposure to crocidolite asbestos (Cape Blue). This is a rare tumor

and there was, in fact, some question at that time as to whether such tumors
actually existed. The paper by Wagner et al greatly extended the field for

research on the biological effects of asbestos and set the stage for much

.

of the research effort that was to follow.

1961

An interesting exchange took place in the Questions and Answers section
of the Journal of the American Medical Association. A physician from Georgia
‘asked whether there was any evidence that silicosis will or cam produce

cancer of the lung. R. T. Johnstone replied that there is no epidemiologic

evidence that free silica produces lung cancer. He added.‘hbwéver, that of 4

- e - e = — e 7 Pt e e

the several silicates, asbestos is under suspicion, especially in Great

Britain. He then stated, "In the American literature there is no evidence

PP

that there is a relationship between asbestosis and lung cancer.” George

X. Trizble replied, disagreeing with Johnstone with regard to asbestos,

and quoting Stoll (1951), Isselbacher et al (1953) and E. Cuyler Hammond

(*ayer and Maier 1956) who felt the evidence was "suggestive." Johastone

— s .o s A—— —— ¥

replicd quoting Paul (JAMA 175:601, 1961) on the importance of epidemio—

XY 7 PR

1731cal cvidence, stating that "there is no epidemiological evidence among

v —— —

4=urican workers, and quoting Hinshaw and Carland (1956) who state, "The

¢
Mo

i%0.is has not been fully coanfirmed.”" Johnstone placed much weight on
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, ~nidemiologic evidence. He was right in that neither of the American 4

#:ospective épidemialogic studies (Braun and Truan 1958, Duan, Linden, :

and Breslow 1960) had been interpreted as supporting the hypotkesis, Actu- i

ally, the _statistician~epidemiologist, E. Cuyler Hammond, did not lend I

strong support to the relationship. ) |

Sleggs, Marchand, and Wagner published again on pleural cancers; this

time adding one case. Of a total 34 cases, 33 gave a histofy of exposure i

to crocidolite asbestos mined in the North West Cape of South Africa. \
J. F. Knox, in a letter to the editor of‘Lance:, disagreed with the con-

clusions of Keal (1960) with regard to a relationship between abdominal ' ’

cancer and asbestos. He reported no ovarian or peritoneal cancers in 30
women with asbestosis. Frenkel and de Jager reported (im Dutch) a pleural
mesothelioma in an asbestos insulator and concluded that the comnection
b{ 7een the patient's asbestos dust exposure and the mesothelioma was very

probable. Heard and Williams reported on three lung cancers acd one case of

peritoneal mesothelioma in six cases of asbestosis. They felt there is little |

doubt there is an increased frequency of lung cancer in asbestosis and,

coreover, thst these effects may not be confined to the lungs. They noted,

P

howaver, that all their cases were heavy smokers.
Telischi and Rubenstone reported a bronchogenic squamous-cell carci-
no=a, a bronchial adenoma, and an adenocarcinoma of the stomach seen at At

autopsy in a “plaster mixer” with asbestosis. They accepted the relation-

ship between the lung cancer and asbestosis, but did not comsider likely
any relacionspip between gastric carcinoma and pulmonary asbestosis. A
tevicw and discussion of asbestosis research was published in Polish

(S( sezlkiewicz). Regarding asbestosis and lung cancer, the conclusion was

-— —

173t lung cancer is enhanced to a greater extent by asbestosis than by
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1

s{' ‘cosis. This review placed Merewether (1949), Wedler (1943), Gloyme (1951)

and Doll (1955) as favoring an associatio;a, and Rambola (1955), Braun and
Truan (1958), and Cartier (1955) as being against an association. Another

Polish article (Krzymein and Wolska) accepted the association based on the

American textbooks by Homberger (1959) and Cecil and Loeb (1959).%

1962 \

Three papers.devoted solely to asbestos and mesothelioma appeared.
McNutly reported from Australia on a pleural cancer in an asbestos mill worker
exposed to crocidolite asbestos and felt this confirmed the work of Wagner
et al (1960). Ee felt that this type of asbestos i{s a "very harmful and "
lethal fitre.” Thoapson reported on seven cases of mesothelioma, four pleural
and three perZ:ozezl. Nope had agbestosis clinically. Six of these had
aa: stosis mi=rzszopically, however, all had either worked with asbestos or
lived in zreasz whtere it‘was mined. Thompson was concerned about the enormous
increase is t=:z world cons:mpti:on of asbestos and the possibility of a marked

increase ¢Z —=szt=elioma in people who have occupations in which exposure is

-

too slight te zzuse clinical asbestosis. Smither, Gilson, and Wagner, in a

letter zo0 :z2e =2

sure for z.z: -z:iz: and asked for information concerning any patient in whom
this trz2 :2 <i==r =ad been diagnosed. A method for differentiating between
Pleural =z:2:2:22.:=z and peripheral pulmonary adenocarcinomata was noted.

MeCavzriv, "Wezse 22: Flmes replied, reporting asbestos bodies in 12 out of 15

%+ :.zural mesothelioma. 1In only one, however, were asbestos

L - =i+ .. i no opinion on the subject but note the high incidence
e -7 .27 .7 .atients with asbestosis.

c—
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3
dies plentiful. 1In four out of nine who died since 1950 there was a

clear-cut history of exposure. In most cases exposure was not continuous

or prolonged, however. A reply was also received from Enticknap who Qas

-

not in favor of the term mesothelioma since he felt thé.existence of this

neoplasm was by no means universally accepted. He preferred the term "the

peritoneal tumor of asbestosis,”

Hunter published the third editionm of his book, "Diseases of Occupa-
tions." In it he cites post-mortem data published in :hg 1949 Annual Report
of the Chief Inspector of Factories (Merewether 1949), Doll's study, the
1958 findings of Braun and Truanm, which he teferred to as "a careful epidemio-
logical survey,” Keal's 1960 findings, particularly in regard to peritoneal
cancer, a2nd the 1960 report by Wagner, Sleggs and Marchand. Ee did oot

comment, however, on his interpretation of conflicting reports but gives .

:

tne impression he believes in the association.

In 1962 Wagner puglished the first paper on experimental induction of :
pesothelial tumors of the pleura in rats, and what might be :h? first widely
accepted experimental evidence on the carcinogenicity of asbestos fibers
(depending o.. how one views Nordmann's 1938 findings and the sarcomas produced °
in the 1958 exyerimen:‘py Schmahl). Of 30 facs with crocidolite asbestos

injected in the pleural cavity, two developed mesothelioma; of 20 rats

vaawts e T D T L atall A

{ajecred vith chrysotile, one developed a mesothelioma; and of 10 injected

with silica, one developed a mesothelioma.

- -
[

His only comment was that the

ccuction of tumors by chrysotile and silica complicated the interpretation
3f %is findings.

LU AR A0S AR S

W

Several reports on asbestosis and cancer of the lung appeared. Cordova,

3.<h and

ana e

o

kaudtson reported on eleven lung cancers in eleven cases of asbes-

*ie {at autopsy or surgery). They citedBridge and Henry's 1928 paper

=

LA
v ¢
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oﬁtl;hing conditions for the acceptance of industrially acquired cancer and
acknowledge that these conditions bad not as yet been fulfilled for asbestos..
Nevertheless, they concluded that there is sufficient clinical pathological

‘evidence to make it highly probable that asbestos is a carcinogenic agent.

"

Fingerland and Jindrichova published the first paper in Czechoslavakia on

the subject and reported on one case of lung cancer at autopsy in a man with

asbestosis who had worked 22 years in a workshop with a high asbestos dust
concentration. They felt this is a causal relationship quoting Nordmann gl
(1938), Gloyne (19515. and Merewether (1949). They add that in their case
possibly past tuberculosis and cigarette smoking were also involved. d

Three papers appeared in French. Champeix, Delaguillaumie, Jacquemet,

and Geille reported on a single case of asbestosis and lung cancer. The

lung cancer proved at autopsy to not be primary, and they felt their obser-

vation showed the difficulty of diagnosing primary bronchial cancer. They

concluded that utmost care must be taken before linking this type of cancer

»

i_L:h occupation. Another paper by DeLaguillaumie, Champiex, and Jacquemet,

reported on the same case and considered the associstion between asbestosis
and lung cancer probable based on their review of the literature. They
pointed out that in France the notion of an association was a new one.

Dandrigal, Tabbara, Proteau, and Derobert reported on a case of co-existing

asbestosis, tuberculosis and lung cancer. They quoted Delarue and Paillas
who reject the carcinogenic role of chromium and asbestos.* Their conclusion

was that there is no connection in their case between the lung cancer and

the asbestosis.

———

*5a-

37iet¢ Anatomique de Paris, April 13, 1961.

AR Tron ey U RPN AT T
L
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The Period 1963-64

1963

The‘:ﬁird North American prospective epidemiological study appeared.
Mancuso and Coulter identified 1,495 employees of an asbestos products plant ]
who vete‘vorking sometime in 1938 or 1939. They followed these workers from Ai
1940 to ;id-1960 and observed 15 lung cancer deaths among males vs 5.4 ex- u//

pected, and four among females vs .19 expected. They also observed three

peritoneal cancers vs .08 expected. In addition, review of histological

material for cancer deaths identified two peritoneal mesotheliomas. This
paper was directed at developing a method for using U. S. Social Security
records for identifying and following industrial coborts. It contains no

literature review to support an argument for a relationship between asbestos

T mems a e e

luang and peritoneal cancer. However, it is clear the authors believed this
relationship existed. They felt -that asbestos initiaced histologic change

f"fficient to initiate the carcinogenic process, although it may not reach

&

:e stage of clinical or X-ray evidence of asbestosis. The plant studied
by Mancuso agd Coulter is the same plant studied earlier by O'Donnell and
Mann (1957). The title and focus of Mancuso and Coulter's paper may have
prevented frequent referemcing in literature dealing with asbestos and cancer.

It was the first positive American prospective epidemiological investigation

oa the subject.

Two reviews of lung and pleural cancer in relation to asbestos were

published. Walters acknowledged the problem of pulmonary malignancies and

asbestos in South Africa. Leatheart and Sanderson published some observations :

92 trends in asbestosis in Great Britain and noted that despite the regﬁlation i

- k
= dust in the asbestos industry since 1933, asbestosis was still occurring. l t
. ! !
**37ly half of the certified cases in the preceding two years occurred in ! }
;i — - T omeme— - .. . :

Loy, )
-<lators, whose work was not covered by the regulations. They felt that :

-
T
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.effor:s should be made to find a substitute for asbestos. They also noted
" that in a ninority of asbestosis patieants, a fatal lung cancer develops, and —
. ~—___—___—__—__—— - X

"we seem to have been seeing this termination more frequeatly in recent

years."

In a discussion of this, Smithers pointed out that there is evidence
of the effectiveness of dust control measures as evidenced by a declipe in
nev cases in the late forties and early fifties and an increase in years of

]
exposure before diagnosis of asbestosis, Dr. Smithers added that he believed 'g
1 type of asbestos is important in malignant mesothelioma.

In the "Case Records of the Massachusetts General Hospital," edited

by Castleman, L. H. Knowles briefly reviewed the history of asbestosis, "
quoting from Hunter (1957). He stated that, "There seems to be general ;
" |

|

agreement at the present time that bronchogenic carcinoma is associated with —

asbestosis. The evidence is inferential but persuasive.” He quoted Telischi

and Rubenstone (1961), Wagner, Sleggs, and Marchand (1960), and Isselbacher

and his associates (1953).
g

pihmbet. The diagnosis was asbestosts and pleural mesothelioma.

The case under discussion was a 56-year old

gl

In reply to the 1962 appeal in the correspondence section of the

iritish Medi~al Journal by Smither, Gilson, and Wagner for information on

atients with malignant mesothelioma, J. G. Thompson wrote from South Africa

T arr S e wwes ww

-sinting out that he recently described a new pulmonary condition, basal

sbestosis, which is associated not only with mesothelioma of the pleura

e .. e Vo

st also of the peritoneum. This condition produced no pulmonary signs or

BY--xoei =3

Tptoms and is oot evident clinically, and since it does not shorten the

‘oo
-— oo,

it{ent’'s 1ife it produced more malignant tumors than asbestosis. Thompson !

so published an article which attracted much attention and set the stage

-
-

PO e}

4 new area of investigation. . He reported that in 500 consecutive autopsies

3

subjects 15 years of age and over, 132 or 25.4Z showed asbestos bodies, .\
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only 6% of which were thought to be occupational in origin. He felt this

clearly demonstrated that asbestos was béing inhaled by urban dwellers and

.o st ——— =

that more cases of basal asbestosis would seem most inevitable. He felt

-

that if he is correct about basal asbestosis an increase in mesothelioma will
follow.”

In reply to Thompson's letter to the British Medical Jourmal, J. P.
Lawson wrote that he had observed calcified pleural plaques overlying the
diaphragm in two patients with acute abdominal discomfort. Both worked with
asbestos, and he postulated that abdominal discomfort might have been due
to peritoneal invo%vemeqt by asbestos fibres and may be another presentation
of asbestosis. Subsequently, Lawson wrote to report that one of the patients
died and post—mctéem examination showed asbestosis and involvement of the
peritoseum by tumor tissue.
{ A case report appeared in Italian on an insulator with asbestosis and V// Ly

“ung cancer. Farina and ﬁazzan;; reported this single case and felt it was )

relatively rare since they‘had seen 30 other cases of asbestosis without \
. L.
cancer. They felt that asbestos alone has only a predisposing actiom to W)

cancer. i

Lanza published a textbook on the pneumoconioses. The chapter on .
asbestosis was prepared by K. W; Smith. Smith took a largely negative view |
on the relationship between asbestos and lung cancer. He criticized reports
which associ;:éd lung cancer and other conditions with asbestos workers. He : ﬁ
stated that, "Perhaps with more accurate reporting, the alleged association

of fnhalation of asbestos fibre with other intercurrent disease conditions

would be clearer today. It is entirely possible that the asbestos fibre may

C~

50(& Carcinogen, or a co-carcinogen. However, the true relationship will

-y - - W

TeXaln obscure uncil responsible reporters can evaluate the relationship y o

. —
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between agent and disease and not just jos title and disease."” He went on
(M,to state tha; in over 50,000 physical examinations among workers in asbestos

mining, milling, and fabricating operation where eiposure was only to chryso-

tile fibers, there were no wore cases of pulmonary malignaucf than among the

" general population.

1964

Another type of epidemiological study was published. Oettle studied
the geographic discr;bution of cancer og various sites and histopathologic
types in Africa. He felt data suggested that more than 80 percent of cancers

affecting Western races are enviroumentally induced and potentially prevent-

Wi . TX_ A e A -

able.* He found a three-fold excess in lung cancer mortality in the areas
]

of South Africa containing asbestos mining operations when compared with

areas without asbestos mining but with similar populations and a similar

f gree of urbanization. Areas adjacent to asbestos mining districts had !

intermediate lung cancer mortality rates. No significant differences or

—— T T e

comparable trends were noted for cancer of the esophagus, stomach, ovary

or bladder.

In addition to Oettle's epidemiologic observations, two historical
prospective epidemiological investigations of asbestos exposed populations
were reported. This brought the number of this type of study in the world :
litecrature from three (Doll, Braun and Truan, and Mancuso and Coulter) to

five. Eluood and Cochrane studied 1,153 men and 269 women who worked six

onths or more after 1936 in an asbestos works (sheeting for building and

smme L3wC

%
?Lre logging) and were exposed only to chrysotile asbestos. The study was 4

sianne?

frirarily to see 1f pleural mesothelioma was a common cause of death 1

L H)

1 3 currently popular quotation not, however, attributed to Oettle.
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in workers exposed primarily to chrysotile asbestos dust. The authors
concluded that, "No evidence has been obtained to suggest that in the group
studied this was the case as only one man ... had died from this cause." '
0f workers with 15 years or more since first exposure, seven cases of
tespiréﬁory cancer were cbserved, however, as compared with 3,02 expected.

The authors felt this finding was "in accordance with results of other

studies in this field.” The low risk of death from pleural mesothelioma

vars o mn

suggested to the authors that chrysotile asbestos may not be an eticlogic

PO P

factor in pleural mesothelioma.

Selikoff, Churg, and Hammond studied 632 insulation workers with a ~

pinimum of 20 years since first exposure to asbestos. They observed 43 A

respiratory cancer deaths as compared with 6.6 deaths expected. There vere

1
three pleural mesotheliomas and one peritoneal mesothelioma. They also ob- 'L

{’ sed cancer of the stomach, colon, and rectum in 29 cases compared to 9.4

zcted.

They concluded that'the results are clear, and exposure to asbestos :
cesults in a marked increase in the incidence of cancer of the lung." They | ¢
:1so noted that the incidence of mesothelioma death was "strikingly high.” '
his was the first U. S. study to show such a high incidence of asbestos- ‘
:lated cancer. Doll, in England, added to his 1955 observations in a

\
'neral paper on susceptibility to cancer. Of 104 men employed more than /}

—is
.

rears in an asbestos products plant, 20 lung cancer deaths were-observed

<reds less than 2 vere expected based on national mortality rates.

A nutber of papers on malignant mesothelioma were published in

3t Bric2in in 1964. Owen reported 16 cases-of pleural mesothelioma and

. e ———

¢2s¢ of peritoneal mesothelioma over a period of eight years from the

-

-%’“Ol (England) arca. Strong evidence of exposure to asbestos was

e —— i —— S S r———— =

2 in 14 of the 17 cases.

s & 8 & 08
—-— e
—

yo—

o —- .

He concluded that exposure to asbestos is

\
~
—rrm———— e S mee e ¢
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_ a major factor in the causag}on of diffuse mesothelioma. Hourihane reviewed
34 cases of confirmed mesothelioma from London (Eangland) and of 30 where e
{“.1ung parts wvere available, he found asbe;tos bodies in 15. He pointed out
that the majority of his cases did not have asbestosis befor§ death and many
gave no‘history of industrial exposure. Fowler, Sloper, and Warmer reported
on threé pleural mesotheliomas, also from the London ares, two without clini- \
cal signs of asbestosis. All had asbestos bodies present at autopsy. They
felt the association between asbestos and mesothelioma is unlikely to be
fortuitous. Enticknap and Smither reported 11l cases of abdominal tumors in
association with exposure to asbestos from Essex (England). They felt a -
remarkable fea:ﬁre of these cases was the minimal fibrosis found in the
lungs. No patieot was completely disabled by pulmonary fibrosis.
There continued to be reports of lung cancer associated with asbes-

tosis. Navratil reported five cases of lung cancer in 39 cases of asbestosis.

("g fel:t the frequency of lumg cancer in asbestosis was high compared with

—— -

the male population of the Central Bohemian region (Czechoslavokia). His
major interest was the association between asbestosis and tuberculosis, a

problen he concluded needed investigation by intermational coopéta;ion.

Noeninckx (French) reported three cases of lung cancer — one with, in
addition, a malignant peritoneal tumor ;ut of 10 patients he had treated
vith asbestosis. He felt under certain conditions disease produced by in-
halation of asbestos can lead to the development of malignant disease.
Buchanan updated the annual reports of the British Chief Inspector of
factories (Merewether 1949, 1954, 1955) in regard to lung cancer among cases

of asbestosis. He noted that since asbestosis is a compensatable industrial

2escase In Creat Britain, a high proportion of cases are recognized during / i
-ift. ~nd in the event of death, there is an autopsy examination. During-

L S .

Tt Ee - 1931-62, a total of 364 males were seen with asbestosis, an ]
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lung cancer was present in 99 or 27.7Z. This proportion increased steadily

)

from 18.2% for the period 1931-40 to 44.97 for the period 1961-62. For

£emal€§ comparable percentages were 11.9% overall; 6.1% for the period

1931-4? and 18.2Z for 1961~62. He also noted nine pleural mesotheliomas

of which four were seen in the period 1961-62. He felt "it is beyond

question that there is a considerably greater risk of dying from lung cancer ‘J//
or mesothelioma if asbestosis is present.”" In America, Gafafer published

a book on occcupational diseases. With regard to lung cancer and asbestosis

.he states:

"The conflicting opinions and differences in reports
make it difficult to confirm or deny conclusively a causal
relationship between asbestos and cancer of the lung or
extrapulmonary tissue. However, there is increasing evi-
dence to suggest that such a relationship exists.”

Several reviews appeared on the subject of asbestos and cancer.  Murray

{“iscussed pleural cancer in relation to type of asbestos in Africa. He ac~

knowledged that while all evidence pointed to é}oc14011Ce asbestos, this

.

type of asbestos had be;n mined since the turn of the century while chrysotile

and amosite had only been mined since World War II. He felt more time is

needed to see any effects of these two types of asbestos.

The Committee on the Nature and Prevalence of Asbestosis of the
Aperican College of Chest Physicians issued a report. Regarding lung cancer .

and asbestosis, they stated that there are more articles favoring a positive

e come ma e

. relacionship than denying a relationship: . X

"While it has been reported that there may be an enhanced _ !
prevalence of pulmonary neoplasia in some asbestos industries ;
("§' crocidolite or amosite) as in some locations (e.g. South N
Africa, England), this does not appear to apply to the chrysotile
industry in North America. This comment applies both with respect
to intrapulmonary new growths and to pleural mesothelioma.'™

3 Xegan, in a Russian review of lung and pleural cancer in relation to
A'.‘-s“::c

S, noted the higher percentage of lung cancer seen by most authors

- . o - - sEm——"- &
N . N . 0
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; - among asbestotics, but also cites Bohlig, Jacob, and Kallobis (1959), Braun
and Truan (1958) and Cartier (1955) tha£ lung cancer is no higher in asbestos
workers than in the general public. He stated that a number of authors
consider — not without reason — that data obtained from autopsy findings
are inadequate proof and notes that so far, in the Soviet literature, this
problzg has not been studied. This article is interesting in that it is a
kind of fourth party reaction ?o the British-Cerman~American literature of
that period.

One animal study appeared. Smith, Miller, Churg, and Selikoff re-
. port;d one case of pleural mesothelioma in 45 hamsters 1njeéted with amosite

asbestos. Twenty~nine survivors were still being followed at the time of '

their report.

b ot ix a2

The 1964 Conference

-

( Thirty years after Gloyne's first paper on asbestosis and lung cancer
a conference was held by the New York Academy of Sciences on the Biological

Effects of Asbestos. One session was devoted to experimental studies of

ashestos and neoplasia, one to epidemiological studies of neoplasia, and '

one to diffuse mesothelial tumors. Of s total of 65 papers presented, 23
dealt to varying degrees with asbestos and cancer. On the question as to
whether asbestos caused cancer, no opinion was expressed in three papers, —
while 20 supported a relationship. Onm the ques::l:an of whether asbestos : ) '
faused mesothclioma, no opinion was expressed in four, while the remaining

!9 supported a relationship. There was a considerable difference of opinion

% the question as to whether it was necessary for pathologically detect-

=

e

1y °
- -¢ asbestosis to be present for a causal relationship between asbestos

. lung caacer. As J. C. Wagner put it:
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-~ -

“ "On current evidence, the earlier view that carcinoma
of the lung occurs in cases with a significant degree of

{ asbestosis is strongly supported, but information is still
. tequired to confirm that there is no correlation between

exposures per se and these tumors (i.e. in the absence of -
asbestosis).”

-

q. C. Gilson, in a discussion of upresolved problems associated with
human exposures to asbestos also reflects this view. In addition, h; saw as
unresolved problems in regard to cancer: (a) the relationship of the type of
asbestos to asbesﬁosis, bronchial carcinoma, and mesothelial tumors and (b) the

need for systematic prospective [epidemiological] studies of workers in asbestos.

There can be no doubt that the question of whether asbestos caused

carcinoma of the lung and diffuse mesothelioma of the pleura and peritoneum

4

was settled at the 1964 conference. Probably the best indication of the views

expressed at the conference and of the questions that remained to be answered

-

is contained in the report of a Working Group on Asbestos and Cancer sponsored
{ .y the International Union Against Cancer. This working group met at the time

of the conference, under the chairmanship of Thomas Mancuso, and their report

uas published in August, 196S.

In 1964, the Johns-Manville Corporation placed che'followipg warning

1adbel on packages containing its asbestos products:

“This product contains asbestos fiber. Inhalation of
asbestos in excessive quantities over long periods of time
zay be harmful. 1f dust is created when this product is
handled, avoid brezthing the dust. If adequate ventilation
ioncrol is not possible, wear respirators approved by the !
U. S. Bureau of Mizes for pneumoconiosis-producing dusts." ‘
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g' : CONTEMPORARY OPINIONS

While some of the writers directly indicate how they feel about the

\
—— ——e ..
e v o ———————— | . A

relationship between asbestos and cancer, many do not. In most cases careful
reading of their papers does, however, make it possible to form an opinion
as to their attitudes. In the preceeding review of the literature, excluding
the proceedings of the 1964 New York meetings, a8 total of 94 writings were

referenced on the subject of asbestos (or asbestosis) and cancer., In

addition, there were 10 papers published in 1965 which were not reviewed, but
which will be dealt with in this sectiocn.

’

Asbestos and Lung Cancer

As a method of summarizing how at different points in time, the
writers vere interpreting the literature and observations then available on
Ji..ue subject of asbestos éor asbestosis) and lung cancer, I classiffied the
izpression about the relationship between asbestos and lung cancer I gained
from reading each of the 104 articles as: (1) asbestos definitely causes
lung cancer, (2) asbestos possibly causes lung cancer, and (3) ;he relation-
ship is unproven or asbestos does not cauce lung cancer. For the.first two E
categories, a subdivision was made as to whether I felt the writer .thought
asbestosis must or must oot be present.* Entirely independently, I.T.T.Higgins

«indly classified the same articles in the same manmer, using the same ma-

terial . ** Where disagreements occurred between Higgins and myself, they were

¢iscussed and resolved. The end product appears in Table A. This table also

indicates the type of article, whether the original article was in some ' %

*tn

¢ of ny student assistants (N.S.) checked and often improved my classifi- H
i tation, ' |

:f: 516$ins is a Professor of Epidemiology, School of Public Health,
theversity of Michigan.
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- language other than English, and whether the author conditioned this opinion

on type of asbestos fiber. In a few cases involving negative animal experi-

s

ments, :§e paper has been put under the unproven column even though the writer
may have personally believed in an association betveen asbestos andAcancer
(eg: Haeper 1955) . Generally, hawev;r. where original data were presented,
the vriter'a opinion coincides with what the data seem to show; Table A
provides sufficient information to locate any single writing in the biﬁliog~'
raphy. Where textbooks had chapters written by other than the author or
editor, the name of that writer appears in parenthesis after the name of the .

textbook author or editor.

Data in Table A clearly parallels the narrative in the preceding
section. A shift in opinion can be seen with the passage of time up to the
year 1942. The retreat from a definite decision in 1956 can clearly be seen,
and there appears to be not much movement toward the "definitely" column umtil
1965. The decade 1956-1965 seemed to be one of uncertainty wi:é little'hhange
"4n the position of 1nd%vidual vriters. In fact, with the exception of Bohlig;
individual writers rarely changed :heir.posi:ion on the subject.

Nordmann was the first to make up his mind, followed cl?sely by other
German writers. The American, Hueper, was not far behind. Gloyne and Lynch
3 uever moved to the "definitely" column, while even as late as 1965 there is

an entry in the unproven column. Textbook writers were arong the last to
acknowledge a relationship, vﬁereaa writers of editorials were among the

first. Note, for example, that after 1951 there are no editorials in the

unproven column but five textbooks.

A
TR
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. . Starting in 1955 there was a.shift to the notion that asbestos caa

cause lung cancer without asbestosis, although this isaue was somewhat clouded

(‘ ‘th the introduction of thea idea of microscopic asbestosis — that '13, asbes-
tosis that causes no climical signs or symptoms but which was seen at-autopsy.

English language articles were clearly in the majority after WWII.

Asbestos ‘and Mesothelioma

Rare diseases, like malignant mesothelioma, are relatively easy to

identify with occupational exposure and many of the problems in linking lung
cancer with asbestos exposure did not apply here. Those who dealt with
mesothelioma did not demand epidemiological evidence. Their main problem
was in agreeing that the tumor actually e.xist?d and how it should be
defined. Pleural and abdominal cancers were sometimes men:io;:ed in relation

to asbestosis but until the report by Wagner, Sleggs and Marchand in 1960,
this was not a major focus of research. oL

‘-, A review of opinions similar to that for lung cancer was done only

by myself with the results shown in Table B. 'rhis shows that few authors
ever expressed doubt about the relationship between this rare tumor and
asbestos exposure and by 1953, the issue was fairly well resol;red.- A ‘
flood of ar:icle; following the: appearance in 1960 of the paper by'

Wagner, Sleggs, and Marchand is apparent. In 1965, not a‘single writer ~—~.J
expressad doubts about the relationship. )ﬁny- did condition their opinions
oa the type of fiber imnvolved, however, believing that crocidolite asbestos

vas =ost likely to be related to mesothelioma.
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Five Periods in Knowledge and Attitudes

L4

In this literature review, I see five distinct periods in the develop~

~

{ ot of knowledge and in attitudes about asbestos and lung cancer from the
American point of view: The Pre-World War II period, characterized by a

general rejection of a relationship; The Period 1939-45; characterized by a

sharply Q$vided opinion on the subject between German writers and the rest

of the world; The Post-War World War II Period 1946-55, in which there vas a

gradual acceptance of a relatfonship first in England and then in Americs;
The Period 1955-63, &qring which epidemiologists and biostatisticians‘entered
the picture and demanded positive epidemiological evidence, and in which no
further progress was made toward achieving a concensus; and The Period
1963-64, during which positive epidemiological studies coupled with positive

animal studies largely ended the debate as to whether asbestos was a cause

of cancer. ) .

Key to Tables A and B

¢ . |
A Code . Meaning
0 , Original article (observations, studies,
experiments.)
R Review Article
E Editorial . :
c- Communication (letters, etc.) \
T Textbook or Mounograph
* Foreign language article (not English)
a Animal data
q Quote from other source - no opinion ) ) b
expressed
£ Association depends on type of fiber '
(name) Author whose opiniou is classified : L
e.g. Article author (Discussant authdr)
) or Textbook Editor (Chapter author) :
/ Sarcoma oanly !

(“EAushor's Last Name {6, a, f}: 4indicates an original article on an
© Animal study where the author expresses the opinion that the association
<5 dependent on the type of fiber.

AT
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Tab™ A

' - 1965
of Authors Publishing 1933 - 19
2::ngtthc Causal Relationahip Between .

Reps Asbestos and Lung Cancer '
ek
Poasibly Causes )
De““i“é" Causes * Lung Cancer DoUnP:::egaz:G
Lung Cancer Only After a8
Without niy
withoui 2:tzst§s:: Asbestosis Asbestosis Lung Cancer
sis .
Year Asbesto “OOd (o}
1934
Lynch {0} Gloyne {0}
1935 ‘
Egbert {0} Gloyne {0}
1936
14' {0, a}
*Teleky {R} Vorwa ’
1938 #Nordmann {0} *Koelsch (R} Brit. Med, J. (B
#Hornig {0} J.A.M.A. (E}
Lanza (Gloyne) {t}
Klotz {0}
#Bader {R} Lynch {0}
1939 ) hSaupe {0} 1o (R}
2 Lanza {1}
S
% cardner {R}
% 1940 I - -
o .
8 . {0) #Desmeules {0}
g) 1941 *NOtdm“n (0' a} *LianaCh 0 ‘
g ~ m
3 ~N
o
3
N
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\_uin A (cont,)

Opinlons of Authors Publishing 1933 - 1965
Reparding the Causal Relationship Between

£10€00-[ans-000LASON-OINYD

Asbestos and Lung Cancer ek
Definitely Causes Possibly Causes
Lung Cancer . Lun
' g Cancer
Year A :l:hou: Only After Without Only After . Dogzpzzzega::e
sbestosis Asbestosis Asbestosig Asbestosis Lung Cancer
1942 _ *Wegelin (R} ‘ Holleb {0}
Welz {0} : Hueper (T}
1943 *Wedler {0}
wiedler (%) Homberger {0} Wampler {T)
*Boemke {0}
Hueper (R}
1946 Hueper {R . .
Hueger iR} K King 0, a)
1947
Kennaway {0} *Jegelius {0}
4 %
1948 . Saitg {R) . 1 Lynch {0} Warren {R}
' Cureton {0} Teleky (T}
1949 Merewether '{0)
Doig (R
Smith (R} ‘ _ ¢ tn)
) Wyers {0) . n '
J.AM.A, (E)
1951 lmeper {R) Gloyne {0} | Vorwald {0, a}
owen {0, q} *Behrens {0, a}
Stoll (0} - Sax (T}
Tabershaw (R} ' ' &
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w1l A (cont,)

Opinions of Authors Publishing 1933 - 1965
Regarding the Caucsal Relationship Between
Asbestos and Lung Cancer

Definitely Causes

Posaibly Causes

Lung Cancer ung Cancer _ Unproven or
Without Only After Hithout Only After Does not Cause
Year Asbestosis Asbestoais Asbestoais Asbestosis Lung Cancer |
! " R . I
1952 :mith {x{x;} *Behrens {R) Smith {R, a} 2
- Hueper Smith (Carti : i
Werber {0} (Careter) {0} '
1953 1uAc {E} Isselbacher {0) Lynch {0}
' tWeisa {0} -
Smith {R)}
*Boemke{0}
1955 Doll {0} Hunter {q)} Breslow {0} Lynch {0} Cartier {0}
Brit. M. J, {E} Knox {C} : Somith {R, £} Hueper {0, a}
Lancet {E} *Rambols {0, f} - #Jacob {0}
*Porligiotti {0}
Hueper {0}
Bonsey {0} r
Merewether {0} i
3 Hueper {R} ' tk
=z ]
Q ) ]
g 1956 . Weller: {T} Merewether {T} Rosenblatt {T}
& . (Goldblatt)
S . Hueper {R} *Francia {0, f} - Todd {0}
8 #Bohlig {R) ‘. McGee {q} — Mayer (Hammond) (T}
> #Bohlig (R} _'
- i
5 1
2 &t
< S ]
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h
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Table A (cont.)

Opinions of Authors Publishing 1933 - 1965
Regarding the Causal Relationship Between
Asbestos and Lung Cancer

Definitely Causes’

Lung Cancer

Possibly Causes

Lung Cancer Unproven or

Without Only After Without Only After . Does not Cause
Year Aébesibsis Asbestosis Asbestosis Asbestosis , Lung Cancer
' 11 {o} sax {1}
957 Jones-William {0} O'Donne )
' - pairhall {T, q) Lynch {0, a}
Lancet {E}
| tt patty (Sander) {T}  Braun (0}
1958  #*Schmshl {0, a, v} *ggiggta{o}(n} Jraun (00,
*Chauvet {0)
. *Nordvik (R, £}
*Bohlig {0} DuBois {T} .
1333 s Homberger (Hueper) {T}
*Bohme {0}
*Bohme {0)
Eckardt {T}
. Keal {0} Johnatone (T)
1960 Fleming -(Schepers) (T} o
Schilling (Ctlson (T, f} Anderson {0} puan {0)
tKonig (0)
1961 Heard io} #Sczymczykiewicz {R} Johnstone (C}

Telischi {0}
*Frankel {0}
Trimble (C)
&Krzymien {r}
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Definitely Cauges
Lung Cancer

Table A (cont.)

Opinions of Authors Publishing 1933 - 1965
Regarding the Causal Relationship Between

Asbestos and Lung Cancer

Posaibly Causes

: Lung Cancer Unpro
Without Only After Without Pt Coue
’ Only Afc
Year Asbestosis, . Asbeatosis Asbestosia Asbzetoa:: P ::nnoéa::::c -
~Ung Cancer -
1962 ' ' (
*Champeix - - {0} Cordova {0} *Danrigal {0
#DeLaguillaumie {0} | #Fingerland {0} el {0}
Hunter (T) -
1963 Mancuso {0} Leatheart{0} . *
Gt aovles) {0) Farina {0} Lanzg (Swith) (T}
Waltera {0} '
1964 Doll {0} #Noenjinckx {0} | ¢
Elwood {0} Buchanan {q, f} *'It::‘g'::t%(])‘}{o} Dis. of Chest {2, 1}
Oettle {0} Cafafer (T}
Selikoff {a}
1965  N. Eng. J. M. (E} | Dutra {0} Cauna {0}
N Eng. Ducra {0) { Baum (Andrews) (T, q}
Hinson (R}

Jones-Williams {0}
Can, M.A.J. {E}
*Angpach {0}

910€00-[ans-000 L ASION-OINYD

Philip E. Enterline, Asbestos and Cancer: The First Thirty Years (1978)
ACL Doc 13129 - Page 71 of 144

99

Published by AsbestosClaims.Law
asbestosclaims.law/library/13129/71


https://asbestosclaims.law/library/13129/71

67

e e — o ——

.o Table B
Opinions of Authors Publishing 1933 - 1965
Regarding the Causal Relationship Between -
Asbestos Exposure and Hegothalim
‘pefinitely Causes Possibly Causes Usproven or Does Not !
" Mesothelioma Mesothelioma Cause Mesothelioma )
: ' . Gloyne {0} . '
" . Wood {0}
syedler {R) , R
sWedler {0} :
Doig (R} ;
*Behrens {0, a} :
' "
Smith (R} Smith (Cartier) {R} J‘ .
Rl
il
weiss {0} l 1
HAN
Hith
*Leicher {0} 118
1k
Bonser {0} '
*Bohlig (R}
*Van der Schoot {0}
Schilling (Gilson) (T, f} Keal {0}
onig {0} Wagner {0}
Fleming (Schepers) (T, f}
T Oé‘ Heard {0} Knox {C} ,
— i

- ———

CRMC-Motley1000-Subj-003017

Philip E. Enterline, Asbestos and Cancer: The First Thirty Years (1978) Published by AsbestosClaims.Law
ACL Doc 13129 - Page 72 of 144

asbestosclaims.law/library/13129/72


https://asbestosclaims.law/library/13129/72

TN

68

Table B (cont.)

Opinions of Authors Publishing 1933 - 1965
Regarding the Causal Relationship Between -
Asbestos Exposure and Mesothelioma ’

)

Definitely Causes
" Mesothelioma

Poasibly Causes
Mesothelioma

Unproven or Does Not
Cause Mesothelioma

McNutey {0, £}
Thompson {0}
Wagner {0, a}.
McCaughey {C}
Eanticknap {C}

Smither {C}
Hunter (T}

Leathart (Smither){R, £}
Mancuso {0}

Walters (R}

Thomson {C}

Lawson {C}

Lavson {cC}

Castleman {0}
Thompson {0}

Buchanan {0, £}
Enticktap {0}
Bourihane {0}
#Noeninckx {C}
oettle {0}
owen {0}

smith {0, a}

Cafafer (T}

Murray (R, £}
Elwood {0, £}
Fowler {0}

Selikoff {0}

Brit. Med. J. {E, £}

DPis., of Chest {R, f}

Dutra {O, q}
Elmes {0}

Hinson {R}
-Selikoff {0}
Smith {0, a, £}
Steel {0}
*Anspach {0}

N. Eng. J. M. {E}
Can. M.A.J. {E, £}
1vac (E}
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CONCLUSIONS

In Germany the question of whether asbestos caused lung éancer seemed
4 to have been settled by the early 1940's. Asbestosis had been recognized

for over 40 years. Im 1934 in England, Wood and Gloyne reported two cases

S o B w'.

— —— - m——

of lung carcinoma seen st sutopsy in 43 cases of asbestosis, and in 1935

Gloyne gave a complete description of these two cases. Also in 1935, Lynch

- .

. and Smith reported one case of lung cancer in an asbestosis case in the
Uﬁited States, and in 1936, Egbert and Geiger reported a case — also f;on
! the United States. In Germany, Nordmann added two cases of lung cancer in
two cases of asbestosis, making a total of si¥ and concluded, "A cause-effect
correlation must be present here, even if I had been the only observer., We
are indeed facing an occupational cancer which affects asbestos workers."
German writers quickly accepted Nordmann's views. They were teinfo;ced by
an animal sCudy'in which Nordmann and Sorge reported pulmonary carcinomas in
two white mice as the result of asbestos dust inhalation. Other German
writers considered this experimental evidence needed for proof and gave
Nordmamm cr;dit for discovering the relationship between asbestos and lung
cancer. Mean.hile, in the United States, Hueper declared that, "Asbestosis
cancer of the lung is the most recent newcomer awong the occupational cancers
,°f this orgaw."” In 1950, West Germany declared cancer of the lung, when
associated with asbestosis (of any degree), an occupational disease.
And yet, in the United States the question of asbestos and lung
cancer remained unsettled. What prolonged the debate and vhen-vas ;he
rclationsnip finally accepted?
Cloyne, to whom credit for the discovery should really have gone,

wus extrenely cautious in interpreting his findings. In his 1935 report,
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Cloyne quoted Bridge and Benry on conditions that must be fulfilled in order

that cancer be classified as industrial in origin: (a) that the

——

incidence rate in the occupation under reviev should exceed that in Ebe general

yopulation. to a significant extent, and (b) that in the occupation cancerned,
there should be sufficient association of the workers with a substance proved

sxperimentally to have carcinogenic properties. In Gloyne's lifetime

chese conditions were not fulfilled. Nearly all the evidence dealt with the

ssociation of asbestosis and cancer as seen at autopsy.

e = %
e o o

In a2 paper published
ssthumously in 1951, Gloyne exyressed concern for the selection cbviausly

3
: work in picking cases for autopsy, pointing out that necropsy tecords at

=
o —

t amee £ S0

e London Chest Kospital showed 21,37 primary lung cancer whereas in the

neral population, only 2.4% of deaths from all causes at ages 15 and over i

ve due to malignant disease of the lung.

Lynch, who actually got credit in the end, was no less skeptical., Ee

concerned not only with the problem of selection but also with the lack
experimental evidence.

Only Nordmann and Sorge claimed to have produced . gﬂ

»
y

ter experimentally with asbestos, while experimencs by VOrwald and Karr, . SJ
Clegg and Rae, Vorwald Durkan and Pratt, Behrens, and Bueper wvere

tive. Moreover, W. E. Smith, in a review of animal work with asbestos,
luded that the study by Nordmann and Sorge appeared to demonstrate that
stos did not provoke lung tumors, since of the two tumors reported in
stos-exposed animals, one was, based on photographs presented, merely a .
wus cell metaplasia, while the other, asserted to be an adenocarcinoma, l

type of tumor that can arise spontaneously from the mouse adenoma."

.. ]
Hueper seemed to agree with this and, outside of Germany, Smith's views

'
- *
cmann’s work gained some acceptance.

o —
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Another problem in the United States was the attitude of leaders in
the field of‘pneumoconiosis — particularly, Vorwald, Lanza, and Gardoer.
Their expressed concern was the lack of experimental data. .In addigion,
the possibility of a different relationship between asbestosis and<§ung can-
cer as compared with silicosis and lung cancer wmust have been disturbing.
Lanza was also concerned about the gsame selectivity that worried Gloyne and
lanch,‘and he wondered, in regard to English claims of an association in

autopsied cases of asbestosis, how m&ny cases of lung cancer wvould be found

1¢ lungs from any sort of population were subject to the same minute scrutiny.

The situation should bave been resolved, from the American point of

viev, by a report by Merewether who, in 1949 compared lung or pleﬁra; cancer i
in case- of asbestosis reported for compensation with lung or pleural cancer :
in cases of silicosis. This was clearly the most important single study

ia bringing about a concensus in Great Britain. In America, hov?ve:, this

seems Lo have given birth to a new i{dea: there is a relationship between

asbestosis and cancer in England and in Germany but not in the United States.

This idea apparently originated with W. E. Smith; §owever, another Smith (K.W.)
enlarged on this, stating that there was a difference due to the type of

fiber uéed in England and Germany as compared with the United States.

Italian writers picked fhis up as an argument for a differenmce between Italy

and England. The argument was also repeated by Eckhardt, Gilson, and

Johnstone and Miller.

There was no answer to the question of fiber type (or fiber contami-

aatfon), and it no doubt delayed acceptance by those who were uncertain as

to wheiher a problem truly existed in the United States. These was, however,

#% A% “uT to the question of selection that so bothered Cloyna and Lynch.

D1

» A7 epidemiological study was reported of the type envisioned by
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Ldgé and Henry in which it was shown that the incidence of lung cancer in . :

zroup of asbestos-exposed workers in England greatly exceeded that in a

sparable group in the general population. This marked an end io a period
m conc}:sions vere based largely on pathological and clinical obserggtions, :
1 opened the door for contributions by blostatisticians and epidemiologists.

probably also set back acceptance of a relationship between asbestos and i

icer in the United States by another decade.

g —g——————— T YT

The epidemiologists demanded epidemiological evidence. 1In 1956, for

. -

mple, Hammond and Machle stated that with regard to a relationship , :

ween asbestos and lung cancer "... there are at present too few cases and

P

s 1little epidemiologic data to establish a significant relationship.” 1In.
8, the Committee on Occupational Cancer of the AMA Council on Industrial

.1th concluded that individual case reports contribute little to an under-

nding of occupational cancers and that "specific increases in age, sex,
site-specific cancer incidence above normal incidences for the same age,

' an& site ;epresent the only reliable evidence for the existence of an
upational cancer hazard.”

The ficst two epidemioclogical studies of this kind on asbestos and . .
g cancer in North America in 1958 and 1960 were considered to be nega-— | .!
e. Thus, as late as 1961, it could be said that "there is no epidemiological
cence [of an association between asbestos and lung cancer] among American
kers."

So what ended the debate.in the United States? Probably three things:
itive epidcmiological studies in the United States in 1963 and 1964; a
lciy read 1960 study that showed that asbestos was associated with a rare
or -- malignant mesothelioma; and expefimental evidence in 1962 and 1964

't 2sbuestos had carcinogenic properties. So the kind of evidence demanded
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y ifidge and Henry, and which would have satisfied Gloyme, was finally
eveloped 30 years after Gloyne made his initial observations, and over two
ecades after the acceptance of a relationship between asbestos and lung
ancer 11‘1‘ Germany. - =
Clearly, the matter involved a question of what is acceptable and ;J
meclusive evidence. Perhaps a special set of rules are needed for ;ela:icn- #
ups like asbestos and lung cancer where some other biologic response, such 'k
- asbestosis, can be used as evidence of significant eiposute, and the rules
oposed by Bridge and Henry were not appropriate after all. Many writers ¢
re coanvinced of a relationship long before epideniological':nd experimental
idence was available. Aside from the high incidence of lung cancer in
sestotics, they were impressed by the predominance of c;n:er in che lower
jes, the time lapse between exposure and disease, :ﬁe high incidence in

mles, and the young age of many of the cases seen. Moreover, there vere

sonable theories regarding mechanisms by which asbestos could cause cancer,

Se arguments were seldom acknowledged by the epidemiologists and biostatis- !
ians. .

In any event, the issue was definitely settled for the United States 1
2 conference on the Biologic Effects of Asbestos héld in New York City i
1964. At that conference additional epidemiologic evidence was presented,

of 20 papers presented in which an opinionr was expressed, none dissented

1 the view that asbestos is a cause of cancer.

e wg . e —— -
=

—vyiw -
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ABSTRACTS OF ORIGINAL ARTICLES
1934-65*%

*Zxcluding papers presented at the Conference om the Biologic Effects of
ol Asbestos, New York City, October 1964.
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Date: 1934

[N

o~

wi b b b4 g

Reference:

Wood, WB and Gloyne, SR:

Pulmonary Asbestosis:
One Hundred Cases, Lancet, 2, 1383 (1934)

Type of Cancer:

A Review of

Lung Cancer

- Method of Study: Case Review

Population Examined: 100 asbestos workers seen as patients

Nature of Exposure: Occupational

Material: Not Given

Location: England (London)

.
haiy

Findings: Two Cases of Lung Cancer in 100 asbestos workers (autopsy)

Bl

Date: 1935

Reference:

u

Gloyne, SR: Two Cases of Squamous Carcinoma of the Lung
Ocecurring in Asbestosis, Tubercle, 17, 5 (13%35)

Type of Cancer:

(SR

Lung Cancer

¥ethod of Study: Case Report (2)

Population Examined: Autopsy Reports (2)

Walure of Exposure:

orvin e B

Occupational - spinner and worker in mattress and
opening departments of asbestos factory
\l‘o

¥alerial: Not Given
ezation: England (London)

et
..
Fiolimsa:

v SRR TR Lt

Tw2 cases of lung cancer in two cases of asbestosis (autopsy)
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.o Date: 1935

‘ Reference:

Lynch, KM and Smith, WA:

88.

Pulmonary Asbestosis III: Carcimoma

of the Lung in Asbesto Silicosis, Am J Cancer, 24, 56 (1933)

Type of Cancer: Lung Cancer

Method of Study: Case Report (1)

Popul;}ion

Examined: Autopsy Report (1)

Nature of Exposure: Occupational - asbestos mill weaver

Material:
Location:

Findings:

Egbert, DS and Geiger, AJ:

Not Given

USA (South Carolina)

-

First recorded case (1) of lung cancer in a case of asbestosis in U.S.A.

(autopsy)

Pulmonary Asbestosis and Carcinoma:

Report of a Case with Necropsy Findings, Am Rev Tuberc, 34, 143

Method of Study: Case Report (1)

ru-ation Examined: Autopsy Report (1)

USA (Connecticut)

P Date: 1936
5,
Reference:
{1936)
7pe of Cancer: Lung Cancer
Parul
i Matertal: Not Given
!
i wecat! =
H
- Fimlin-,:
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mature of Exposure: Occupational - weaver in an asbestos factory

Ore¢ case of lung cancer in one case of asbestosis (autopsy)
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Date: 1936

Refetence:'

P

Gloyne, SR: A Case of Oat Cell Carcinoma of the Lung Occurring !
in Asbestosis, Tubercle, 18, 100 (1936) :

-

Type of Cancer: Lung Cancer
He:hod:bf Study: Case Report (1)
Population Examined: Autopsy Report (1)

Nature of Exposure: Occupational - packer in an asbestos works and then
foremen in the stores department

Material: Not Given _ “

Location: England (Loudom)

Findings: One case of lung cancer in one case of asbestosis (autopsy)

e e

Date: 1938

T~

. deference:

HBornig, F: Klinische Be:rachtungen zur Frage des Berufskrebses der
Asbestarbeirer [Clinical Considerations on the Question of Occupational
Caocer in Asbestos Workers}, Ztschr Krebsforsch, 47, 281 (1938)

———— et

Type of Cancer: Lung Cancer
Method of Study: Case Report (1)
Population Examined: Autopsy Report (1)

Nature of Exposure: Occupational - worker in an asbestos factory

Material: Not CGiven

tacncion{ Cermany (Hannover)

Tincings: One case of lung cancer in one case of asbestosis (autopsy)

Original Article: Cerman

cr—— ——

- ‘—}_v,.

€3s¢ vas also reported by Nordmann (1938)
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Bate: 1938

Reference:

4

- Nordmann, M: Der Berufskrebs der Asbestarbeiter [Occupational Cancer
in Asbestos Workers], Ztschr Krebsforsch, 47, 288 (1938) -

Type of Cancer: Lung Cancer ~

AT TS T YR

Method of Study: Case Reports (2)
Popula:iéﬁ Examined: Autopsy Reports (2)

Nature of Exposure: Occupational - worker in the spinning and veaving
workshops, worker in pre-spinning workshop

Material: Not Given
Location: Germany (Hannover) B
Findings: Two cases of lung cancer in two cases of asbestosis (autopsy)

Original Article: German

S

—~

CRMC-Motley1000-Subj-003040

Philip E. Enterline, Asbestos and Cancer: The First Thirty Years (1978) Published by AsbestosClaims.Law
ACL Doc 13129 - Page 95 of 144 asbestosclaims.law/library/13129/95


https://asbestosclaims.law/library/13129/95

91.

Date: 1938
¢ Reference:
14 R

Vorwald, AJ and Karr, JW: Pneumoconiosis and Pulmonary Cafcinoma,
Am J Path, 14, 49 (1938)

Yo of Cancer: Lung Cancer
Methed of Study:

1) Review of roentgenological reports throughout the
world collected from literature.

2) Review of roentgenological survey of individuals examined
at Saranac Laboratory.

3) Review of autopsy reports from literature.
4) Review of autopsy'reports'examined at Saramac Laboratory.
5)* Experimental Study (animal).

Yuuulation Examined: 235 Guinea pigs* exposed to asbestos (part 5 of
Method of Study)

<. v of Exposure: Experimental* - heavy atmosphere conceatrations
Mate—ial: Not Given
Locatjou: U.S.A. (New York)

FTindings: No pulmonary tumors observed in 235 guinea pigs arposed to high
roncentrations of asbestos dust.

*Oi:ly chis area of the research isoclates asbestos exposure.

sty

“™
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92.

Date: 1939

Reference:

v,—v{&

Klotz, MO: The Association of Silicosis and Carcinoma of the Lung,
Am J Cancer, 35, 38 (1939).

Type of Cancer: Lung Cancer ol
Method :of Study: Autopsy Survey

Populagion Examined: 50 silicotics (autopsy)

Nature of Expoéure: Occupational
Material: Variled

Location: Canada

Findings: Four cases of lung cancer, none exposed to asbestos

Date: 1939 =

leference: . -

Lynch, KM and Smith, WA: Pulmonary Asbestosis V: A Report of Bronchial
Carcinoma and Epithelial Metaplasia, Am J Cancer, 36, 567 (1939).

Type of Cancer: Lung Cancer
Method of Study: Case Report (1)

Population Examined: Autopsy Report (1)

Nature of Exposure: Occupational - weaver in an asbestos mill
Material: Not Given
Location: USA (South Carclina)

Findings: One case of lung cancer in a case of asbestosis (autopsy)

Note: Read before the American Society for Cancer Research, Richmond, VA
April 5, 1939.
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Datc: 1939 b

Reference: E
Saupe, E: Weitere Beitrige zur Rontgendiagnose der Lungenasbestose
[Further Contributions on the X-ray Diagnosis of Pulmonary Asbestosis],
Arch Gewerbepath u Gewerbehyg, 9, 391 (1939) .

Type nf Cancer: Lung Cancer -

Method of Study: X-ray Survey

Natu~.c of f:xpoaute: Occupational

Pupulatlion Examined: 420 asbestos workers

Matayial: Not Given

loczion: Germany .(Dtesde.n)

Findia73: No lung cancer de.l:ec:ed in 420 asbestos vorkers (X-ray)

Nuig’. -1 Article: German

‘wte: 1941

1

lefei-uce:

Desrmcules, R, Réusseau, L, and Sirois, A: Amiantose et Cancers
¥:incicivec [Asbestosis and Lung Cancer], Laval Med, 6, 79 (1941)

“J:¢2 oi Cancer: Lung Cancer

it . 2ed of Study: Case Reports (2)

Dupslat Liou Examined: Autopsy Reports. (2)

\at.c of Exposure: Occupational - a machine fitter in the asbestos
fudvstry; asbestos bagger

i

‘e el Hot Given

- .

7. " Terns Canada (Quebec)

i,
.

i lign:  Two cases of lung cancer in two cases of asbestosis (autopsy')

‘il Article: Freach ’ -
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Date: 1941

Reference: -

P

Linzbach, AJ and Wedler, EW: Beitrag zum Berufskrebs der Asbestarbeiter
[Contribution to the Occupational Cancer of Asbestos Workers], Arch
Path Anat, 307, 387 (1941)

Type of Cancer: Lung Cancer
Method of Study: Case Reports (2)
Population Examined: Autopsy Reports (2)

Nature of Exposure: Occupational - worker in asbestos processing department;
no detaills for sgcoud case

Material: Not Given
Location: Germany (Berlin)
Findings: Two cases of lung cancer in two cases of asbestosis (autopsy)

Original Article: German

{ pate: 1941 =

Reference:
Nordmann, M and Sorge, A: Lungenkrebs durch Asbestaub im Tierversuch
{Lung Cancer Produced by Asbestos Dust in Animal Experiments], Ztschr
Krebsforsch 51, 168 (1941)

Type of Cancer: Lung Cancer

Method of Study: Experimental (animal) Study

Population Examined: 100 white mice

Nature of Exposure: Experimental = dense clouds of asbestos dust for 6
l to 13 weeks

Haterial: Chrysotile
i Location: Germany (Haanover)
Findings: Two mice with carcinomas out of 10 mice surviving to 240 days

Original Article: German

boed Lud  beaw
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Date: 1942

-

Referenca: -

- Holleb, HB and Angrist, A: Broachogenic Carcinoma in Associa.don
- with Pulmonary Asbestosis, Am J Path, 18, 123 (1942)

Type of Cancer: Lung Cancer

Population Exsmined: Autopsy Reports (2) ° ' :

s

. Method of Study: Case Reports (2)

Narure of Exposure: Occupational - employed to cover steam and water pipes
with asbestos fabric; pipe coverar

F A

daterial: Not Givez}
lo=ation: USA (New York)

¥Firdingu: Two cases of lung cancer in two cases of asbestosis (autopsy)

Jeors 1942

Re-fr veace: -

Welz, A: Weitere Beobachtungen uber den Berufskrebs der Asbestarbeiter
[Futher Observations of Occupational Cancer Among Asbestos workets].
Arch Gewerbepath u Gewerbehyg, 11, 536 (1942)

A

T™v7.~. of Cancer: ZIung Cancer . ) . -
:’ J of Study: Case Reports (2) ‘
“¢nulation Examined: Autopsy Reports (2)

daruce of Exposure: Occupaticnal:

1. Worker in dust cleansing and dust preparation departments
. Mixer in an asbestos plant - carding department

Mautce.ial: Not Given
Yezztien: Germany (Hannover) A .
" .ings: Two cases of lung cancer in two cases of asbestosis (autopsy)

si.izinal Article: German

£
- —"‘-" T o o e R T mf
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96.
Date: 1943
¢ Reference:

Boemke, F: Asbestosis und Lungencarcinom [Asbestosis and Lung
Carcinoma], Frankf Zeitschrift Path, 57, 569 (1943)  ~

I§pe of Cancer: Lung Cancer =
M:thod of Study: Case Report (1) |
Population Examined: Autopsy Report (1)
Nature of Exposure: Occupational - carder in an asbestos factory
Material: Not Given
Location: Germany

; . Fipndings: One case of lung cancer in a case of asbestosis (autopsy)

Original Article: German

Date: 1943
Reference:

Homberger, F: The Co-Incidence of Primary Carcinoma of the Lungs
and Pulmonary Asbestosis, Am J Path, 19, 797 (1943)

Type of Cancer: Lung Cancer
Method of Study: Case Reports (3)
! Population Examined: Autopsy Reports (3)

Nature of Exposure: Occupational - workers (2) in asbestos factory; one
l exposure unknown

+ Material: Not Given

Location: USA (Connecticut)

o aeed

Findings: Three cases of lung cancer in three cases of asbastosis (autopsy).
1 In this laboratory four cases of lung cancer in eight cases of
1 asbestosis seen over time.

-

IC RN
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Jale: 1943

llefelence: -

e
.

Wedler, HW: Uber den Lungenkrebs bei Asbestose [Lung Cancer in
Asbestosis Patients], Dtsch Arch Klin Med, 191, 189 (1943)

1y, < of Cancer: Lung Cancer and Pleural Cancer (also; stomach, esophagus
N and prostate cancer) =

tie*mod of Study*: Autopsy Review and Case Reports (3)
seyusation Examined*: Autopsy Reports .
‘lrer re of Exposure*: Occupatiomal
1) vorker in an asbestos plant
(2) worker in an asbestos rubber plant
(3) craftsman in an asbestos plant
& rdal*: Not Given
i- ion: Germany (Beide;berg)
-4 4vzsk: Ope case of lung cancer and two cases of pleural cancer in three
_cases of asbestosis (autopsy). Also, describes from world-wide

literature 14 cases of lung and pleural cancer out of 92 cases of
asbestosis (autopsy).

2u.gincl Article: German . =
JeMar 'repor:s three cases, observed by Bohme, Teutschlaeuder and Alwens,
..z nctively, not previously reported.

o

Y
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. 98.
Date: 1946 )

Referenca:

Bk’ | B

Fleischer, WE, Frederick, JV, Gade, RL, and Drinker, P: A Health

- Survey of Pipe Covering Operations in Comstructing Naval Vessels,
) J Ind Byg and Toxic, 28, 9 (1946) . -

.

Type of Cancer: = -

Method of Study: X-ray Survey

Population Examined: 1074 pipe coverers in two government navy yards and in
two navy contract yards

Nature of Exposure: Occupational - pipe coverers exposed to varied amounts
of asbestos dust

Material: Amosite (44 - 57%) and chrysotile (6 - 43%)
Location: USA

Findings: Three cases of asbestosis in 1074 pipe coverers (no cancer observed)

Date: 1946 : ’

Reference:

{ - | =

King, EJ, Clegg, JW and Rae, VM: The Effect of Asbestos, and of Asbestos
and Aluminium, oun the Lungs of Rabbits, Thorax, 1, 188 (1946)

N Bt Blud Bad  aid  Bad  um

.

Type of Cancer: No cancer mentioned

Method of Study: Experimental (animal) Study

Population Examined: 40 rabbits

Nature of Exposure: Experimental -~ intertracheal administratiom
Group 1l: 12 rabbits; long-fibre asbestos
~Group 2: 12 rabbits; long-fibre asbestos and aluminium
Group 3: 7 rabbits; short-fibre asbestos

Group 4: 9 rabbits; short-fibre asbestos and aluminium

Material: Rhodesian asbestos f

Gmed Al il Bl bl Aee

Location: England (London)

Findings: No cancer in 40 rabbits after intertracheal administration of asbestos

d b ..
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. Date: 1947 ‘ : 99.
veference:
Kennaway, EL and Kennaway, NM: A Further Study of the

Incidence of Cancer of the Lung and Larynx, Brit J Cancer,
1, 260 (1947) -

T

4ype of Cancer: Lung Cancer . -
it thod of Study: Survey of Death Certificates :

Porvvlation Examined: Death certificates of cases of lung cancer and larynx
cancer in males from England and Wales for 1921 through 1938

i'rivze of Exposure: Unknown
motcrial: Unknown
Ynzriion: Eagland (Loudon)

Sir4ings: Eight cases of lung caocer in asbesto's workers dying 1934 to
1938 (Death Certificates)

Tanes 1947

| <l.reuce: =
{ Vegelius, C: Changes in the Lungs in 126 Cases of Asbestosis
Observed in ‘Finland, Actx Radiol, 28, 1939 (1947)
ST Af Cancer: Lung Cancer
Jilod of Study: Roentgenological Survey
.‘onulation med: Occupational; 476 workers, 126 with asbestosis
Jature of Exposure: 34 workers in dressing works. (at asbestos mine);
92 in factory for finished products
haterial: Not Given
Jocation: Finland
Jirdings: No lung cancer in 476 asbestos workers, 126 with asbestosis
: (roentgenological) :
“visinal Article: Finaish N
3
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Date: 1948 .

Reference:
{ Cureton, RJR: Squamous Cell Carcinoma Occurring in Asbestosis
) of the Lung, Brit J Cancer, 2, 249 (1948) - .
Type of Cancer: Lung Cancer .
He:hoé of Study: Case Report (1)
?opul;;ion Examined: Autopsy Report (1) .
Nature of Exposure: Occupational - worker in a factory makiné asbestos
. pipe covers
Material: Not Given ‘ ( :
Location: England (London)
Findings: One case of lung cancer in ome case of asbestosis (autopsy) '
Date: 1948
Reference: .
( ) Lynch, KM and Cannon, WM: Asbestosis VI: Analysis of Forty ;

Necropsied Cases, Dis Chest, 14, 874 (1948) ;
Type of Cancer: Lung Cancer
Method of Study: Case Report (1 new case)
Population Examined: Autopsy Report (1)
Nature of Exposure: Not Given
Material: Not Given
Locarion: USA (South Carolina)
Findings: One case of luné cancer in one case of asbestosis (autopsy). 1In

this laboratory, 3 cases of lung cancer out of 40 cases of asbestosis
over 18 years. .

-

—

Note: Presented at 13th Annual Meeting, American College of Chest Physicians,
Atlantic City, NJ, June B, 1947.
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Date: 1949

Referenca:

o

Wyers, H.; Asbestosis; Post Grad M J, 25, 631 (1949)
Type of Cancer: Lung Cancer and Cancer of Other Organs
ifethod of Study: Autopsy Survey
Mopulation Examined: Autopsy reports on 115 deaths from asbestosis

rsature of Exposure: Occupational - Workers from a cowmpany engaged in the
manufacturing of asbestos products (see Smith 1952)

tf2s2vial: Not Given (in article) = blue asbestos (crocidolite) South Africa
(Smich - '52)

‘ocation: England

firddings: 17 cases of lung cancer and 7 cases of cancer of other organs
in I15cases of asbestosis (autopsy)

Note: These lung cancers are included in those reported by Merewether 1949
(see Smith 1952)

-

*

‘Late: 1949

Teference:

Merewether, ERA: Annual Report of the Chief Inspector of
Factories for the Year 1947, H.M.S.0., London, 1949

Type of Cancer: Lung Cancer

dethod of Study: Autopsy Survey

fopulation Examined: 235 cases (deaths) from asbestosis from 1924 to 1946
Pature of Exposure: Occupational

Haéerial: Not given

Locq:ion: England (London) -

Findings: 31 cases of lung cancer in 235 cases of asbestosis '

~e
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102.

L g
‘

Date: 1951

" Reference:

Behrens, W: Uber Experimentelle Asbestosis [Experimental Asbestosis],
Schweiz z Path, 14, 275 (1951)

W

-

Type of Cancer: No cancer mentioned
Method of Study: Experimental Study (animal)
f;pulacion Examined: .
a. 92 mice ' Co : -

b. 15 mice
c. 11 rats

.

[ Nature of Exposure: Experimental
a. 10-20mg asbestos/cc injected intraperitoneally

b. 1/2 cc asbestos (above) + 1/2 cc human citrate blood injected
l intraperitoneally

¢. 15 mg asbestos/cc intratracheally instilled

l Material: Chrysotile
Location: Switzerland (Zurich)
l Findings: No cancer observed . <

Original Article: German
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C ' 103.

Date: 1951

Reference: -
Gloyne, SR: Pneumoconiosis: A Histological Survey of-Necropsy
Material in 1205 Cases, Lancet, 1, 810 (1951)

-

f§pa of Cancer: Lung Cancer
@}:hod of Study: Autopsy Survey

Population Examined: 1,205 lungs (or portions of lumngs), 1,036 with pneumoconiosis
(121 asbestos workers - Smith 1952)

ilature of Exposure: Rot Given

Material: Not Given (Rhodesian and South African blue asbestos - Smith'52)
Location: England

Findings: 17 cases of lung cancer in 121 cases of asbestosis (Necropsy)

Note: The 17 cases of coexistent lﬁng cancer and asbestosis are those
reported by Wyers. (see: Smith 1952)

.a

Date: LSSl
Reference:

Owen, TK: Carcinoma and Asbestosis of the Lung: Report of a
Case, Brit J Cancer, 5, 382 (1951)

Type of Cancer: Lung Cancer

Method of Study: Case Report (1)

Population Examined: Autopsy Report (1)

Nditure of Exposure: Occupational - worker In asbestos factory
Material: Not Given

Location: England (London)

Findings: One case of lung cancer in one case of asbestosis (autopsy)

Quotes personal opinion of M. L. Stewart
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Date: 1951

- Reference:‘
i Stoll, R, Bass, R and Anirist, AA: Asbestosis Associated with
Bronchogenic Carcinoma, Arch Intern Med, 88, 831 (1951) -
Types of Cancer: Lung Cancer - -
Method of Study: Case Report (1) ‘
Pop;iation Examined: Autopsy Report (1) - o
Nature of Exposure: Occupational - pipe coverer (asbestos)
Material: Not Given
Location: USA (New York)
Findings: One case of lung cancer in one case of asbestosis (autopsy)
Date: 1951
Reference:
{ Vorwald, AJ, Durkan, TM and Pratt, PC: Experimental Studies of -
' Asbestosis, Arch Ind Hyg & Occup Med, 3, 1 (1951)
Type of Cancer: L;ng Cancer
Method ;E Study: Experimental Study (animal)
Population Examined: 100 or more Guinea pigs and sometimes smaller
numbers of rabbits, cats, dogs, rats or mice.
Nature of Exposure: Experimental
a. Inhalation: high concentration in atmosphere.
: b. Injection: dust, dry or suspended in fluid, injected into
animal by the intravenous, the intraperitoneal, the intratracheal
( or another route. "
Material: Chrysotile
l Location: USA (New York)
l Findings: No lung cancer observed in vatio;s animals exposed to asbestos dust.
1 ¢
!
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2 Date: 1952
Reference:

< Werber, M: Lungen-Asbestose und Karzinom [Pulmonary Asbestosis
and Carcinoma], Z. Arbeitsmed u Arbeitsschutz, 2, 179 (1952)

Type of Cancer: Lung Cancer

He;;od of Study: Case Report (1)

Poé;lacion Exagined: X-ray Report and Thoractomy Report (1)
Nature of Exposure: Occupa:ionai.- assescos plant owﬁcrv
Material: Not Given

location: Germany (Todtmoos/Schwarzwald)

Findings: One case of lung cancer in a'c;ae of asbestosis (X-ray and Thoractoumy)

" Original Article: German

Date: 1953

Reference:

Aty

Boemke, F: Das Lungenkarzinom in der Asbeststaublunge [Lung Carcinoma
in Patients Suffering from Asbestos Pneumoconiosis], Med Mschr, 7, 77
(1953)

Type of Cancer: Lung Cancer

Method of Study: Case Reports (3)

Population Examined: Autopsy Reports (3)

Nature of Exposure: Occupational
(1) Carder in an asbestos plant
{2) Operator of a tearing machine in an asbestos plant
(3) Employee in an asbestos plant

Material: Not Given

Loéation: Germany

Findings: Three cases of lung cancer in three cases of asbestosis (autopsy)

Original Article: German

_

3
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Date: 1953

Reference: -
( Weiss, A: Pleurakrebs bei Lungenasbestose in Vivo Morphologisch
) Gesichert [Morphological Substantiation in Vivo of Cancer  of the
Pleura in a Case of Asbestosis], Medizinische, 1, 93 (1953)
17§§ of Cancer: Cancer of the Pleura -
He:Lod of Study: Case Report (1)
Population Examined: Iharacos;opy and Biopay'neport (1) .
Nature of Exposure: Occupational - worker at a paval dockyard on insulation
for pipes and valve systems
Material: Not Given
‘ Location: Germany
Findings: One case of'éieura cancer in a case of asbestosis (Thoracoscopy
and biopsy)
Original Article: German - - - iy
g Date: 1954
Reference: _ :
Leicher, F: Primirer Deckzellan:;mor Des Bauchfells Bei Asbestose
[Primary Epithelial Tumor of the Peritoneum in Asbestosis], Arch
Geve.bepath u Gewerbehyg, 13, 382 (1954)
Type of Cancer: Cancer of the Peritoneum
Method of Study: Case Report (1)
Population Examined: Autopsy Report (1)
Nature of Exposuresr Occupational - yarn and asbestos spianer
Material: Not Given
Location: Germany
Findings: Ome case of cancer of peritoneunm and asbestosis of :EE lungs
Original Article: German
; .
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. Date: 1955

" Reference:

{ : Bonser, GM, Faulds, JS and Stewart, MJ: Occupational Cancer of the
Urinary Bladder in Dyestuffs OQperatives and of the Lung in Asbestos
Textile Workers and Iron Ore Miners, Am J Clin Path, 25,_ 126 (1955)

Type of Cancer: Cancer of the Lung, Pleura, and Peritoneum

by

Method of Study: Autopsy Survey

Po;ulatian Examined: 72 cases of asbestosis - autopsy reports from 1928
Nature of Exposure: Occupational -~ workers inm two asbestos faccorigs
Material: Not Given

Location: England kCarlisle)

Findings: 12 cases of lung cancer, 2 cases of pleura cancer, and 4 cases
of Peritoneal cancer in 72 cases of asbestosis (autopsy)

Date: 1955

Reference: -

.

Breslow, L: 1Industrial Aspects of Bronchogenic Neoplasms,
Dis Chest, 28, 421 (1955) .

Type of Cancer: Lung Cancer
Method of Study: Case - Control (Ratrospective)

Population Examined: 518 lung cancer patients; 518 matched controls in
11 hospitals

Nature of Exposure: Occupational

Material: Unknown . '

Location: USA (Califormia)

Findings: 10 lung cancer patients out of 518 employed at least 5 years

as steanfitters, boiler makers, asbestos workers as compared to
. one (1) control (non lung cancer) out of 518,

ey
. *

CRMC-Motley1000-Subj-003057

Philip E. Enterline, Asbestos and Cancer: The First Thirty Years (1978) Published by AsbestosClaims.Law
ACL Doc 13129 - Page 112 of 144 asbestosclaims.law/library/13129/112


https://asbestosclaims.law/library/13129/112

-t o - -

. Reference:

Cartier, P: Some Clinical Observations of Asbestosis in Mine
and Mill Workers, Arch Ind Health, 11, 204 (1955)

{ Type of Caacer: Lung Cancer

Method of Study: X-ray survey and Autopsy survey

Population Examined: 4000 asbestos mining workers

bl
-
=

Natute of Exposure: Occupational - workers at the Thetford Mines, Quebec
Hace;ial: Not Given .

Location: Canada (Quebec)

Findings: 6 cases of lung cancer in 40 autopsied cases of asbestosis

and 7 cases of lung cancer in workers without asbestosis.

Note: Read in the Symposium on Occupational Diseases of the Lungs;
Mass. Med. Soc. and Inst. of Industr. Med. of New York Uuniv.
Post-Grad. Med. School; October, 1955

Date: 1955
Reference:

5 -

Doll, R: Mortality from Lung Cancer in asbestos workers, Brit J
Ind Med, 12, 81 (1955)

Type of Cancer: Lung Cancer; Pleura Cancer
Method of Study:

a. Survey of Autopsy Records
b. Epidemiologic Study

Population Examined:

a. 105 consecutive autopsy records of persons knmown to have been
employed at a large asbestos works.

b. 113 men who had worked for at least 20 years in places of high
. dust exposure.

Nature of Exposure: Occupational - employees at asbestos works
Material: Not Given

Location: England

o
- .

Findings:

a. 15 lung cancer (includes one pleura cancer) in association with
asbestosis. 3 lung cancer with no asbestosis.

b. 11 lung cancer observed; 0.8 expected.
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< pate: 1955
Reference: ¢
Jacob, G and Bohlig, H: ﬁber Raufigkeit und Besonderheiten des
i~ Lungenkrebses bei Asbestose [On the Incidence and Features of Lung
Cancer in Asbestosis], Arch Gewerbepath u Gewerbehyg, 14, 10 (1955)
Type of Cancer: Lung Cancer N
Method of Study: Case Review -
Pepulation Examined: 343 cases of asbestosis

Nature of Exposure: Occupational - two asbestos weavers, one asbestos puncher
and a pulper and spinner of asbestos

Material: Not Given
Location: Germany (Dresden)
Findings: Four cases of lung cancer in 343 cases of asbestosis (autopsy)

Original Article: German

Date: 1955
d Lynch, KM and Pratt-Thomas, HR: Carcinoma of the Lung in ;sbes:osis:
Report o{ Two additional Cases, Southern Med J, 48, 565 (1955)
Type of Cancer; Lung Cancer .
Method of Study: Case Reports (2)

Population .xamined: Autopsy series of 49 cases of asbestosis

Nature of Exposure: Occupational - labor foreman; spinner in asbestos
plant

Material: Not Given
Location: USA

Findings: & cases of cancer in 49 cases of asbestosis - (autopsy) (See

- discussion on opinion in industrial compensation case] Two case
reports - part of 4. .

Note: Read before the Section on Pathologyv, Southern Med. Aggcc., 48th Annual
Meeting, St. Louis, MO; November, 1954.
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Date: 1955

- \
| Reference:

{ Merewether, ERA: Annual Report of the Chief Inspector of Pactories
N for the Year 1954, H.M.S.0.,.London, 1955

Type of Cancer: Lung Cancer - Cancer Other Sites

-

Population Examined: 344 cases (deaths) from asbestosis collected from 1924
- thru 1954

Nature of Exposure: Occupational
Material: Not Given
Location: England (London)

Findings: 55 cases of lung cancer, 1l cases of cancer of other sites (not
specified) in 344 cases of asbestosis (autopsy)

Date: 1955

Reference:

L~

Portigliati-Barbos, M: Considerazoni Sull' Associazione: “Asbestosi .

e Carcinoma Polmonare [Observations on the Association of Asbestosis

. and Lung Cancer], Giorn della Accad Med Torinmo, 115, 91 (1955) :
Type of Cancer: Lung Cancer

Method of Study: Case Report (1)

Population Examined: Autopsy Report (1)

Nature of Exposure: Occupational - spinner in an asbestos textile factory
. Material: Not Given

. Location: Italy (Turin)

.

Findings: One case of lung cancer in a case of asbestosis (autopsy)

; Original Article: Italian
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Date: 1955
Reference:

{h Rambola, G: Asbestosi Carcinoma Polmonare in una Filatrice
Di Amianto (Spunti Sul Problema Ocogeno Dell' Asbesto) [Asbestosis
and Pulmonary Carcinoma in a Female Asbestos Spinner (Remarks on
the Oncogenic Problem of Asbestos)], Med 4 Lavoro, 46, 242 (1955)

il

Tyge of Cancer: Lung Cancer

Method of Study: Case Report (1)

Populatién Examined: Autopsy Report (1)

Nature of Exposure: Occupational -~ spinner in an asbestos factory
Material: Chrysotile

Location: Italy (Milan)

Findings: One case of lung cancer in a case of asbestosis (autopsy)
{Italy's first reported case]

Original Article: TItalian

Date: 1956 <
Reference:

Francia, A and Monarca, G: Asbestosi e Carcinoma Pulmonare -
[Asbestosis and Pulmonary Carcinoma), Minerva Med, 47, 1950 (1956)

Type of Cancer: Lung Cancer; Pleura Cancer (mesotheliﬁia)
Method of Study: Case Reports (2)
Population Examined: X-ray Report (1), Autopsy Report (1)

Nature of Exposure: Occupational - welder in an asbestos plant; worker
in an asbestos processing firm

Material: Not Given (Probably Chrysotile)
Location: Italy (Turin)

Findings: One case of lung cancer in a case of asbestosis (X-ray)
i One case of pleural mesothelioma in a case of asbestosis (autopsy)

Original Article: Italian
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1956
Clint{co-Pathological

Reference:
MacDermot, HE and Mathews, WH:

Date:
Conference VII [Montreal General Hospital], Canmad M.A.J., 75,

Todd, TC:

757 (1956)
Lung Cancer

Mézhod of Study: Case Report (1)
Population Examined: Autopsy Report (1)
Occupational - worker in asbestos mines

Nature of Exposure:

Type of Cancer:

Material: Not Given
Location: Canada (Montreal)
Findings: One case of lung cancer in one case of asbestosis (autopsy)
Date: 1957 :
Its Relationship to

Reference:
Jones-Williams, W: Alveolar Metaplasia:
Pulmonary Fibrosis and the Developmenc of Lung Cancer, Brit J

Y

Cancer, 11, 30 (1957)
Type of Cancer: Lung Cancer

Review of Lungs (Lung parts)

Method of Study:
60 lungs of asbestos workers

Population Examined:
Na;ure of Exposure: Occupational: asbestos workers
Material: Not Given
Location: Wales
Thirteen cases of lung cancer in sixty unselected lungs of asbestos

Tindings:
wvorkers
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. Date: 1957

Reference:

Lynch, KM, McIver, FA and Cain, JR: Pulmonary Tumors in Mice Exposed
to Asbestos Dust, Arch Ind Health, 15, 207 (1957)

Type of Cancer: Lung Cancer

R B

by

‘Method of Study: Experimental (Animal Study)

:}opulatiou Examined: 776 mice in test and control groups - post mortems
349 mice studied at 19 and 24 months '

Nature of Exposure: Experimental - high atmospheric conceatrations

Material: Asbestos Floats 7-TF-2 (Chrysotile)

Location: USA (South Carolina)

Rk i

Findings: Test: 461 with lung tumors, 18% with multiple tumors.
Control: 362 with lung tumors, 8% with multiple tumors.
No maligoant tumors found in either group.

Date: 1957

Reference:

T

O0'Donnell, WM and Mann, RH: Asbestos: An Extrinsic Factor in the
Pathogenesis of Bronchogenic Carcinoma [Abst. of presentation]:
Am J Path, 33, 610 (1957)

Type of Cancer: Lung Cancer

Method of Study: Autopsy Survey

Population Examined: 27 cases of asbestosis

Nature of Exposure: Occupational - employees at asbestos textile mill

Material: Not Given

Location: USA (Pennsylvania)

K bl Ml bd b

nfindings: 13 cases of lung cancer inm 27 cases of asbestosis (autopsy)

-

Note: Presented at the American Association of Pathologists and Bacteriologist:

S4th Annual Meeting; Symposium on Diseases Caused by Environmental Facto-
Washington, D.C., April 1957.

k™ sl

ad
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Date: 1958

Reference: .
Bohlig, H and Jacob, G: Die Haufigkeit des Lungenkrebses bei Deutschen
Asbestarbeitern {Incidence of Lung Cancer Among German Asbestos Workers],

g

Dtsch Gesundheit, 13, 1101 (1958)
Lung Cancer

Case Review
517 asbestosis cases

Tyve of Cancer:
Mashod of Study:
Population Examined:

Nature of Exposure:

Not Given

Occupational

Haterial:

Location: Germany (Dresden)
. Five cases of lung cancer in 517 asbestosis cases (eleven autopsies)

Findings:

Original Article: German

Daze: 1958
Reference:
An Epidemiological Study of Lung

Braun, DC and Truan, TD:
Cancer in Asbestos Miners, Arch Ind Health, 17, 634 (1958)

Lung Cancer

Epidemiological Study

Type of Cancer:
5958 workers (miners) from Thetford Mines and

Method of Study:
Population Examined:
Asbestos, Que. who had 5 or more years of exposure and were
on employment rolls in 1950. Followed 1950 through 1955.

Nature of Exposure: Occupational - asbestos miners

Chrysotile

Lacation: Canada (Quebec)

F;ndings: 9 "proved" cancer of lung in cohort; (4 with asbestosis); 6
expected cases (from figures of Province of Quebec 1954, 1955)

Material:
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Date: 1958
Reference: -

~ Chauvet, M: Asbestose et Cancer Bronchiﬁue [Asbestosis and
Bronchial Cancer], La Presse Med, 21, 508 (1958)

Type of Cancer: Lung Cancer

by

Method of Study: Case Report (1)
Population Examine4: Autopsy Report (1)

Nature of Exposure: Occupational - worker in preparation of circular
joints from asbestos

Material: Not Given
Location: Switzerland (Geneva)
Findings: Ome case of lung cauncer in one case of asbestosis (autopsy)

Original Article: Freanch

Date: 1958

3

Reference:
Schmahl, D: Cancerogene Wirkung von Asbest bei Implantation an
Ratten [Carcinogenic Effect of Asbestos Implantation in Rats],
Ztschr Krebsforsch, 62, 561 (1958)

Type of Carncer: Lung Cancer

Method of Study: Experimental Study (animal)

Population Examined: 39 rats

Nature of Exposure: Experimental; subcutaneous and intraperitoneal implan-
tation of asbestos in fiber or fragment form. ’

Material: Not Given
Location: Germany -

Findings: Eleven of the 30 rats that survived longer than 15 months developed
sarcomas at the site of jmplantation -

Original Article: German
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Date: 1958

Reference: .

: {h, Van der Schoot, HCM: Asbestosis en Pleuragezwellen [Asbestosis and
Tumors of the Pleura{. Med T.Geneesk, 102, 1125 (1958) _

Type of Cancer: Pleural Cancer (meiothelioma) (also peritoneal mesothelioma:
gsee discussion) ) -

éﬁthod of Study: Case Reports (3)

Population Examined: Autopsy Reports (3)

Nature of Exposure: Occupational - insulators who worked with asbestos
Material: Not Given

Location: Necherlagds

Findings: Three cases of pleural mesothelioma in three cases of asbestosis
(autopsy)

Original Article: Dutch

Date: 1959

vk

Bohlig, H, Jacob, G and Kallabis, B: Uber Morbidital und Pathologie
Asbestlungenkrebses {Morbidity and Pathology of Lung Cancer due to
Asbestos}, Ztsch Unfallmed u Berifskrank, 52, 64 (1959)

Type of'Cancet: Lung Cancer

Method of Study: Case Review

Population Examined: 517 asbestosis patients

Nature of Exposure: Occupational

Material: Not Given

Location: Germany (Dresden)

Findings: Five cases of lung cancer in 517 asbestosis patients (eleven'aucopsies

Original Article: German
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Date: 1959
Reference:

Bohme, A: Asbestose und Lungencarcinom I [Asbestosis and Carcinoma
of the Lung], Arch Gewerbepath u Gewerbehyg, 17, 384 (1959)

Type of Cancer: Lung Cancer £
Method of Cancer: Case Reports (6)
Population Examined: Autopsy Reports (6)
Nature of Exposure: Occupational
1. Master weaver
2. Work in carding room; later, a foreman
3. Bricklayer in asbestos factory
4. Worker ia carding department; later, a master spinner
5. Carder, spinner and weaver of asbestos
6. Work in carding; later, a foreman
Material: Not Given
Locaticn: Germany

Findings:' Six cases of lung cancer in six cases of asbestosis (autopsy)

Original Article: German ' =

Date: 1959
l Reference:

Bohme, A: Asbestose and Lungencarcinom II [Asbestosis and Carcinoma
l of the Lung], Arch Gewerbepath u Gewerbehyg, 17, 437 (1959)

Type of Cancer: Lung Cancer, stomach cancer and pancreas cancer
Method of Study: Review of Insurance Records

Population Examined: Insurance records of 125 asbestos workers whose diseases
were compensable

Nature of Exposure: Occupational

Material: Not Given

—

case of pancreas cancer in 31 deaths of workers with asbestosis»ou:
of 125 compensated asbestos workers (autopsy)

l Findings: Fifteen cases of lung cancer, one case of stomach cancer, one
] Original Article: German
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Date: 1960
{ Reference:
” Anderson, J and Campagna, FA:. Asbestosis and Carcinoma of the
Lung: Case Report and Reviews of the Literature, Arch Eav
- Health, 1, 27 (1960) -
Type of Cancer: Lung Cancer
Hech;; of Study: Case Report (1)
Population Examined: Autopsy Report (1)
Nature of Exposure: Occupational - asbestos insulator
Material: Not Given
Location: USA (San Francisco)
Findings: One case of lung cancer in ome case of asbestosis (autopsy)
Date: 1960 R
{ Reference:
Dunn, JE, Linéen, G and Breslow, L: Lung Cancer Mortality
Experience of Men in Certain Occupations in Califormia,
An J Pub Health, 50, 1475 (1960)
Type of Cancer: Lung Cancer-
‘ Method of Study: Epidemiological Study
Population Examined: 7,836 asbestos workers - Followed 1954~1958
Nature of Exposure: Occupational
Material: Not Given
Location: USA (California)
L Findings: Preliminary report, only 4 years follow-up. 19 cases of lung
cancer observed, 13.7 expected cases based on controls (death
. - certificates). N
i
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pate: 1960
Reference:

. Keal, EE: Asbestosis and Abdominal Neoplasms, Lancet, 2, 1211 (1960)

by

! Type of Cancer: Cancer of Lung and Abdomen
Method of Study: Hospital Records Survey
l Population Examined: 42 cases of asbestosis frow hospital records

Nature of Exposure: Occupational - 37 asbestos workers, 5 unspecified

» S—

Material: Not Given
Location: England (Leeds)

Findings: 14 cases of lung cancer, 10 cases of ovarian or peritoneal cancer
in 42 cases of asbestosis (autopsy).

Date: 1960

Reference:

RNt

. Konig, J: Uber die Asbestose [Asbestosis], Arch Gewerbepath u :
Gewverbehyg, 18, 159 (1960)

Type of Cancer: Lung Cancer & Pleural Cancer (and other cancers)

Method of Study: Autopsy Survey

Popﬁlation Examined: Autopsy Reports -~ 36 cases of asbestosis

" Nature of Exposure: Occupational - 20 cases, Unknown -~ 16 cases

Material: Not Given

Location: Germany (Hamburg)

Findings: Seven cases of lung cancer, four cases of pleural cancer,
four cases of stomach cancer, three cases of peritoneal cancer, one
case of esophageal cancer, one case of pancreas cancer, one case of
bladder cancer and one case of cancer of the sigmoid colon in

36 cases of asbestosis (autopsy) -

Original Article: German
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Date: 1960

Reference:

~

Wagner, JC, Sleggs, CA and Marchand: Diffuse Pleural
Mesothelioma and Asbestos Exposure in the North Western -Cape
Province, Brit J Ind Med, 17, 260 (1960)

=

T&pe of Cancer: Pleura Cancer (mésocheliona)

Méthod of Study: Autopsy Survey

Population Examined: Autopsy Reports

Nature of Exposure: Occupational and Enviromnmental
Material: Crocidolite (Cape Blue Asbestos)

Location: South Africa (North Westerm Cape ?rovince)

Findings: 33 cases of diffuse pleural mesothelioma - 32 have a probablé
exposure to asbestos, 8 cases with asbestosis (autopsy)

Date: 1961

Reference:

o~

Frankel, M and de Jager, H: Mesothelioma Peritonei in Asbestosis *
- Pulmonum, Jaarboek van Kankeronderyoek en Kankerbestrijdimg, 11, 99

(1961)

Type of Cancer: Mesothelioma of the Peritonmeum

Method of Study: Case Report (1)

Population Examined: Autopsy Report (1)

Nature of Exposure: Occupational - insulator

Material: Not Given

Location: Netherlands

‘Findings: One case of mesothelioma of the peritoneum in a case of asbestosis
(autopsy)

Original Article: Dutch
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Date: 1961
{i Reference:

Beard, BE and Williams, R: The Pathology of Asbestosis with
Reference to Lung Function, Thorax, 16, 264 (1961)

-'“

Type of Cancer: Lung Cancer and geri:oneal.Cancer (Hesocbeligpa)
Method of Study: Case Reports )
Pébulation Examined: 6 cases of asbestosis

Nature of Exposure: Occupational

Material: Not Given ’

Location: England (London)

Findings: 3 cases of lung cancer and one case of mesothelioma of the
peritoneum in six cases of asbestosis (autopsy)

I Date: 1961
Reference:

Sléggs, CA, Marchand, P and Wagner, JC: Diffuse Pleural
{ Mesothelioma in South Africa, S Afr Med J, 35, 28 (1961)

\ Type of Cancer: Pleura Cancer (Mesotheliomas)

‘ Method of Study: Lung Survey (histological)
Population Examined: Lungs examined over 4 years

; Nature of Exposure: Occupational and Environmental

Hqterial: Crocidolite

| Location: South Africa (Johannesburg)

Findings: 34 cases of pleural mesothelioma. Asbestos bodies in lung tissue
l : of 302 (biopsy)
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pany’

Date: 1961

2t S

Reference:

.§‘

Telischi, M and Rubenstone, AI: Pulmonary Asbestosis Associated
with Primary Carcinoma of the Lung, Bronchial Adenomag and Adeno-
carcinoma of the Stomach, Arch Path, 72, 234 (1961) =

24

*

:Type of Cancer: Lung Cancer and Stomach Cancer
"Method of Study: Case Report (1)
- Population Examined: Autopsy Report (1)

Nature of Exposure: Occupational - plaster mixer

Material: Not Given
s Locations: USA (Chicago)

_ Fiodings: One case lung cancer, bronchial adenomas and stomach cancer in
. one case asbestosis (autopsy)

Date: 1962

{' Referencer ‘ -

Champeix, J, De Laguillaumie, B, Jacquemet, L, Mory, F and Geille, A:
Cancer Bronchique et Exposition aux Poussieres D'Amiante [Bronchial
Cancer and Exposure to Asbestos Dust], Arch Mal Prof, 23, 267 (1962)

Type of Cancer: Lung Cancer
Method of Study: Case Report (1)

Population Examined: Surgery and Autopsy Report

- Nature of Exposure: Occupational - worker in an asbestos factory warehouse

Material: Not Given

Location: France (Puy-de-Dome)

-

Findings: One case of lung cancer in one case of asbestosis (surgery-autopsy)

-~ Original Article: TFrench B
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Date: 1962

Reference:

B

(

Cordova, JF, Tesluk, H and Knudtson, KP: Asbestosis and
Carcinoma of the Lung, Cancer, 15, 1181 (1962) -

by

Type of Cancer: Lung Cancer

Method of Study: Case Reports (11)

;qula:ion Examined: Surgical and Autopsy Reports (il)
Nature of Exposure: Occupational

Material: Not Given

Location: USA (Washington)

Findings: Eleven cases of lung cancer in eleven cases of asbestosis (autopsy
- - and surgery)

*

Date: 1962

P

Reference: -
Danrigal, A, Tabbara, W, Proteau, J and Dérobert, L: Asbestose,
Tuberculose Pulmonaire Opéreé et Cancer du Poumon [Asbestosis,
Surgically Treated Pulmonary Tuberculosis and Cancer of the
Lung], Ann Med Legale, 42, 69 (1962)

>

Type of Cancer: Lung Cancer

Method of Study: Case Report (1)
Population Examined: Autopsy Report (1)
Nature of Exposure: Occupational
Material: Not Given

Location: France

Findings: One case of lung cancer in a cas. of asbestosis - tuberculosis
(autopsy)

Original Article: French
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E_ Date: 1962 ) ) - '
B Reference:
§
5‘ - DelLaguillaumie, B, Champiex, J, and Jacquemet, LR: Relations Entre
O Cancers Bronchiques et Asbestose [Relationships betweepn Bronchial
Cancers and Asbestosis], Arch Anat Path, 10, 144 (1962)
_ Type of Caocer: Lung Cancer
Method of Study: Case Report (1)
- Population Examined: Surgery and Autopsy Report

Nature of Exposure: Occupa:_iona.} - worker in an asbestos factory warehouse
Material: Not Given

Location: France (Puy-de~Dome) .

Findings: Ome casg‘pf lung cancer in one case of asbestosis (surgery-autopsy)

Original Article: French

This is the same case reported by Champeix et al (1§62)

Date: 1962
Reference:

Fingerland, A and Jindrichova, J: Asbestosis of the Lungs Associated
with Lung Cancer, Prac Lek, 14, 468 (1962)

Type of Cancer: Lung Cancer

Method of Study: Case Report (1)

Population Examined: Autopsy Report (1)

Nature of Exposure: Occupational - rolling asbestos plates

Hat;rial: Not Given "
location: Czechoslovakia
Findings: One case of lung cancer in a case of asbestosis (autopsy)

) Original Article: Czechoslovakian

CRMC-Motley1000-Subj-003074

Philip E. Enterline, Asbestos and Cancer: The First Thirty Years (1978) Published by AsbestosClaims.Law
ACL Doc 13129 - Page 129 of 144 asbestosclaims.law/library/13129/129


https://asbestosclaims.law/library/13129/129

- 126.

Date: 1962

l Reference:

McCaughey, WIE, Wade, OL and Elmes, PC: Exposure to Asbestos Dust

1 and Diffuse Pleural Mesothelioma [Correspondence}, Brit Med J, 2,
1397 (1962) =
i - Type of Cancer: Cancer of Pleura (Mesothelioma)

Method of Study: Correspondence - Case Reports
" Population Examined: 15 cases (lung sections) of pleural mesothelioma

Nature of Exposure: Occupational: asbestos processing and shipyards
vork (accounted for 10 of the 15 cases)

Material: Not Given
Location: Ireland (Belfast)

Findings: ‘15 cases of pleural mesothelioma, 12 of which had asbestos
bodies in lungs

l 4 Date: 1962 .
Reference:

i McNulty, JC: Malignant Pleural Mesothelioma in an Asbestos
Worker, M J Australia, 2, 953 (1962)

Type of Cancer: Pleural Cancer (Mesothelioma)
Method of Study: Case Report (1)
Population Examined: Autopsy Report (1)

l Nature of Exposure: Occupational ~ mill worker in an asbestos mine

Material: Crocidolite

Location: Western Australia

Findings: One case of pleural mesotheliuws™in a case of asbestosis (autopsy)

—

v,
. .
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Date: 1962

Refereace: .

RS

' Thompson, JG: Mesothelioma of Pleura or Peritoneum and Limited
! Basal Asbestosis, S Afr Med J, 36, 759 (1962) -

Type of Cancer: Cancer of Pleura and Cancer of Peritoneum (He§pthelioma)

Method of Study: C;sa Reports é;) - .

Paiulation Examined: Autopsy Reports (7)

Nature of Exposure: Occupationil - one case; Unknown - 6 cases

Material: Not Given

Location: South Africa (Cape Town)

Findings: 7 cases of mesothelioma, 4 in pleura and 3 in peritoneum.
None had asbestosis climically; at autopsy lungs did not show
the appearances of asbestosis. 6 of the cases had pulmonary

asbestosis, determined microscopically, only in basal 1 cm of
lower lobes.

Note: Abstract of a paper presented at the Research Forum, University
of Cape Town, on 14 June, 1962,

-—

Date: 1962
Reference:
Wagner, JC: Experimental Production of Mesothelial Tumours of

. the Pleura by Implantation of Dusts in Laboratory Animals, Nature,
: 196, 180 (1962)
Type of Cancer: Pleura Cancer (Mesothelioma)
Method of Study: Experimental Study (animal)
Population Examined: 106 rats

Nature of Exposure: Experimental -dustswere ground, suspended in normal
saline and injected into the pleural cavities of the rats.

Material: Crocidolite fiber, Crocidolite ore, Chrysotile, AmoSite and
other materials. .

. Location: South Africa (Johannesburg)
. Findings: 2 out of 20 rats injected with crocidolite fiber (ground) and

1 out of 20 rats injected with chrysotile developed pleural
mesothelicmas; also one rat surviving a chrysotile dusting

Ea ) later died of plcural mesothelioma.
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Date: 1963
-~ Reference:

f‘{ Lawson, JP: Exposure to Asbestos Dust [Correspondence], Brit Med J,
W . 1, 467 (1963) -

- Type of Cancer: Peritoneal Cange: (Mesothelioma) z
‘ gethod of Study: Correspondence -~ Case Report (1)
A Population Examined: Autopsy Report (1)
Nature of Exposure: Occupational - asbestos worker
< terial: Not Given

Location: England (New Castle)

Findings: One case of peritoneal mesothelioma in a case of asbestosis .(autopsy)

Date: 1963 . .
Reference:

Mancuso, TF and Coulter, EJ: Methodology in Industrial Health
Studies: The Cohort Approach with Special Reference to an Asbestos
Company, Arch Env Bealth, 6, 210 (1963)

Kol

Type of Cancer: Lung Cancer ané Peritoneal Cancer
Method of Study: Epidemiological Study (Prospective) .

Population Examined: 1495 employees of a manufacturer of asbestos products;
employed anytime in 1938 or 1939 and followed from 1940 to mid 1960.

Nature of Exposure: Occupational - workers manufacturing asbestos products
Ma?erial: Not Given
Location: USA (Ohio)
Fi?dings: Cascer of lung, bronchus, and trachea: 19 observed deaths, 5.6

expected deaths. Cancer of dige~tive organs and peritoneum: 18
observed deaths, 8.2 expected deaths (death certificaces) :

.

Bk
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130.
Date: 1963

Reference:

Thompson, JG, Kaschula, ROC, and MacDonald, RR: Asbestos As
A Modern Urban Hazard, S Afr Med J, 37, 77 (1963) -

Type of Cancer: Pleural Cancer and Peritoneal Cancer (mesogpelionzs)

Method of Study: Autopsy Survey

~Population Examined: 500 consecutive autopsies (lungs) om subjects 15 years
and over; performed at Groote Schuur Hospital

-

Nature of Exposure: Occupational and Environmental [assumptions]

Material: Not Given
Location: South Africa (Cape Town)

Findings: 132 cases (26.47) showed asbestos bodies: 30X of males; 207 of
females. Only 6% were thought to be of occupational origin.

BA A BE sy S

Date: 1964 . )
Reference: -
{ Buchanan, WD: The Association of Certain Cancers with Asbestosis:
— International Congress of Occupational Health, 1963, Madrid, Excerpta

Med Found, 2, 617 (1964) :
Type of Cancer: Lung Cancer and Other Cancers

Method of Study: Autopsy Survey

Population Examined: 169 autopsy reports for 169 cases of asbestosis.

Extension of earlier British studies; 1956 to 1962 [see Ann. Report .
for 1947, 1955}

Nature of Exposure: Occupational

Material: Not Given .

Location: England (London)

Findings: Fifty cases of lung cancer, five cases of pleural mesothelioma

1o 135 male cases of asbestosis; 6 cases of lung cancer in
34 female cases of asbestosis (autopsy). Also, other cancers,
number not specified for 1956 to 1962.

axe ma aas ERA WM it WY MM
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Date: 1964

Reference:
§L Doll, R: Epidemiological Observations on Susceptibility to Cancer
in Man with Special Reference to Age, Acta Un Incarn Contra Caner, 20,
747 (1964)

by

Type of Cancer: Lung Cancer _
Method of Study: Epideniological s:udy (Prospective)

Population Examined: One hundred and four men employed for more than 20
years

Nature of Exposure: Occupational
Material: Not Given
Location: England

Findings: Twenty cases of lung cancer were observed; two were expected
(death certificates)

Date: 1964

Reference:

Elwood, PC and Cochrane, AL: A Follow-up Study of Workers-from
an Asbestos Factory, Brit J Ind Med, 21, 304 (1964)

Eal

Type of.Cancer: Lung Cancer and Pleural Cancer (Mesothelioma)
Method of Study: Epidemiological Study (Prospective)

Population Examined:v a) all persons who, since 1936, had worked in an
asbestos works for a period of 6 months or longer (1153 men, 269
wvomen), b) workers with 15 years or more exposure.

Nature of Exposure: Occupational = workers in an asbestos works
Material: Chrysotile

; Location: South Walés‘

v

Fi‘ndings : . : ‘

a. One case pleural mesothelioma and 11 cases of lung cancer in
127 deaths with cause known. -

b. Seven deaths due to lung cancer were observed 3.02 were expected
(death certificates). :

ba.
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.i - Date: 1964
. Reference:
l Q Enticknap, JB and Smither, ﬁJ: Peritoneal Tumours in
: Asbestosis, Brit J Ind Med, 21, 20 (1964) _
l Type of Cancer: Cancer of Peritoneum :
Method of Study: Case Reports ) )
l P;;ulation Examined: Autopsy Reports [one living case, also]
Nature of Exposure: Occupational - asbestos factory
! Material: Chrysotile, crocidolite & amosite
! | Location: England (Essex)
' Findings: 11 cases of abdominal tumours in association with exposure to .
! asbestos - below average severity of asbestosis (tea by autopsy)
l Date: 1964
! Reference: ' =
§ Fowler, PBS, Sloper, JC and Warner, EC: Exposure to Asbestos
{ “ and Mesothelioma of the Pleura, Brit Med J, 2, 211 (1964)

Type of Cancer: Pleura Cancer (Mesothelioma)
Method of Study: Case Reports (2)
Population Examined: Autopsy Reports (3)
Nature of Exposure: Occupational: bag cleaner in asbestos factory and
wvorker for a laundry - lagged pipes with asbestos and fitted
presses with asbestos sheets :
Material: Not Given
Location: England : . )
Findings: Two cases of mesothelioma of the pleura without clinical

signs of asbestosis. Both cases revealed asbestos bodies
at autopsy.

_—~~
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Date: 1964
Reference: .

Hourihane D. O'B: The Pathology of Mesotheliomata and an Analysis
of their Association with Asbestos Exposure, Thorax, 19, 268 (1964)

Type of Cancer: Pleural Cancer and Peritoneal Cancer (Mesotheliomas)
Method of Study: Autopsy Review '

Population Examined: 34 cases of pleural and peritoneal mesothelioma -
{confirmed) from 1917 to 1962

Nature of Exposure: Not Given

Material: Unknowa

Location: England (London)

Findings: 15 cases with asbestos bodies in lungs out of 30 cases of

pleural or peritoneal mesotheliomas (where lung parts were
available)

( Date: 1964

Reference:
Navritil M: Azbestoza, Plicni Rakovina A Tuberkoloza U
Zamestnancu Zavodu Zpracujicich Azbest [Asbestosis, Lung Cancer
and Tuberculosis in Employees of Asbestos Processing Plants],
Prac Lek, 16, 345 (1964)

Type of Cancer: Lung Cancer

Hethod of Study: Epidemiological Study

Population Examined: 893 employees [observation period varied] workers
in the dusty areas

Nature of Exposure: Occupational - workers in asbestos processing plants
Material: Not Given

Locatiop: Czechoslovakia ' -

Findings: Five cases of lung cancer in 39 cases of asbestosis, 3 cases
of lung cancer with no asbestosis (X-ray)

-
- )

Original Article: Czechoslovakian
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<« Date: 1964
Reference:

Oettle, AG: Cancer in Africa, Especially in Regions South of the
~ Sahara, JNCI, 33, 383 (1964) -

Type of Cancer: Lung Cancer and Pleura Cancer (Mesothelioms) +

Method of Study: Epidemiological Study

T T
o~

Population Examined: Population in magisterial districts containing Cape
: asbestos fields compared to a control Jistrict of similar popu-
lation and degree of urbanization.:  Also, population in districts
adjoining the asbestos mining districts compared to similarly
matched controls.

Nature of Exposure: Implied: occupational and environmental

Material: Crocidolite

Location: South Africa (Johannesburg)

indings: Comparison of SMR's yield, a three fold increase in lung
cancer in asbestos mining districts compared to controls

: and a lesser increase in lung cancer in adjoining districts

cempa;ed to controls (death certificates)

Note: Adapted from Barnard Lecture, delivered April 21, 1962, at*
Washington University, St. Louis, MO.

d
Date: 1964
Reference: )
Noeninckx, F: Asbestose et Cancers [Asbestosis and Cancer], Acta
Tuberc Belg, 55, 102 (1964)
Type of Cancer: Lung Cancer, Pleural Cancer and Peritoneal Cancer (mesotheliomas)
Method of Study: Case Reports (3)
Population Examined: Ten cases of asbestosis (Autopsy Reports) (2))
Nature-of Exposure: Occupational - workers iz an asbestos factory
Material: Not Given -
Location: Belgium
Findings: Three cases of lung cancer (one with an additional'peritoneal
{ tumor) in three cases of asbestosis (autopsy (2))
' Original Article: French
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)

Date: 1964

?
-

Reference:

Owen, WG: Diffuse Mesothelioma and Exposure to Asbestos Dust
in the Merseyside Area, Brit Med J, 2, 214 (1964)

5

Type of Cancer: Cancer of Pleura .and Cancer of Peritoneum (Mesothelioma)

ﬁaz

Method of Study: Case Reports

~Population Examined: 16 cases of pleural mesothelioma, one case of
peritoneal mesothelioma; 12 autopsies

-

&
4

Nature of Exposure: Occupational: 14 cases, Unknown: 3 cases

L

Material: Not Given

*

X, Location: England

<r Findings: 14 of 17 cases of pleural (peritoneal) mesothelioma knowmn to

fi} be exposed to asbestos. Asbestos bodies were found in 7 out
. of 10 lungs examined. No clinical signs of asbestosis were

- present in these patieats.

¥ :

¥

= Date: 1964 =

{
-~ Raference:

Selikoff, IJ,‘Cburg. J, and RHammond, EC: Asbestos Exposure and

e Nec lasia, JAMA, 188, 22 (1964)

-~ Type of Cancer: Lung Cancer, pleural and peritoneal mesothelioma, stouach,

- colon and rectum cancer

. .

~ Method of Study: Epidemiological Study (historical - prospective)

a Population Examined: Union records: 632 insulation workers who entered

- the trade before 1943 and were traced through 1962. (Minimum of
20 years since first exposure to asbestos)

I Nature of Exposure: Occupational

- Material: Not Given

&

Location: USA (New York metropolitan area)

<" Findings: Forty-five deaths due to cancer of lung or pleura compared to

- 6.6 deaths expected. Three of the pleural tumors were mesotheliomas;
also one peritoneal mesothelioma. 1In addition were found twenty-nine

L deaths from cancer of the stomach, colon, or rectum, compared with
:f\f 9.4 expected (death certificates)
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136.
Dace: 1964 : .

T Reference:
Smith, WE, Miller, L, Churg, J and Selikoff, 1J: Pleural
Reaction and Mesothelioma in Hamsters Injected with Asbestos

{ [Abstract], Proc Am Assoc Canc Res, 5, 59 (1964)

. Type of Cancer: Pleural Cancer (Mesothelioma)

Y 8

Method of Study: Experimental Study (animal)
Pobula:iun Examined: 45 Golden Syrian bamsters

Nature of Exposure: Experimental: injections of 25 mg of asbestos in
0.5 ecec, 0.97 NaCl.

Material: Amosite, harsh chrysotile, soft chrysotile
Location: USA (New Jersey)

Findings: One case pleural mesothelioma in 15 hamsters injected‘with
amosite asbestos to date. Survivors are still being
followed. '

Date: 1965

Reference: <

. Anspach, M, Roitzsch, E, and Clausnitzer, W: EinBeitrag zur Atiologie
( des Diffusen Malignen Pleura - Mesothelioms [Report on the Etiology
of Diffuse -Pleural Mesotheliomas], Arch Gewerbepath uGewerbehyg,
21, 392 (1965)

Type of Cancer: Cancer of Pleura (mesothelioma)
Method of Study: Case Review

Population Examined: 41 cases of pleural mesotheliomas observed between 1950
and 1964 :

Nature of Exposure: Occupational and Neighborhood
(1) Four asbestos weavers or spinners
(2) Two punchers of asbestos-containing material
(3) One puncher and winder of asbestos
(4) Two workers in production of asbestos tubes and ribboms
(5) Nine who lived or worked in vicinity of asbestos plant
(6) Seven with no asbestos exposure

Material: Not Given
0 Location: Germany (Dresden)

_ Findings: Of 41 cases of pleural mesotheliomas, 35 were thoroughly analyzed.
[ { , In 18 cases an occupational or non-occupational exposure to
: asbestos was determined (autopsy)

i Original Article: German .
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Date: 1965

Reference:

Dutra, FR and Carney, JD: Asbestosis and Pulmonary Carcinoma,
Arch Env Health, 10, 416 (1965)

b

\ - [Editorial comment included)

‘Iyi:e of Cancer: Lung Cancer

Method of Study: Case Report (1)

Population Wned: Autopsy Report (1)

} . Nature of Exposure: Occupational - pipe fitter
Material: Not Given .
Location: USA (Califormia)

| Findings: One case of lung cancer in a case of asbestosis (autopsy)
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- Date: 1965

" Reference:
¢ Elmes, PC, McCaughey, WIE and Wade, OL: Diffuse Mesothelioma of
B the Pleura and Asbestos, Brit Med J, 1, .350 (1965) -
! Type of Cancer: Pleura Cancer (Mesothelioma) I
Method of Study: Epidemiological (Retrospective: case-control) lung
l - sections by biopsy or autopsy. ’
Population Examined: Ilungs or lung sections from:
; a. 42 patients with pleura mesothelioma and 42 control patients
(no meso.)
! b. 100 men without lung cancer (age 50-59)
100 men without lung cancer (age 60-69)
50 men with cancer of bronchus
l 50 controls matched to above
c. 20 lungs with asbestos bodies (with no cancer)
i - 20 lungs (no cancer) without asbestos bodies
Nature of Exposure: Occupational )
! Material: Varied - Unknown -
{> Location: Ireland (Belfast)
. Findings:
a. 32 cases of pleura mesothelioma exposed to asbestcs out of -

42 vs. 11 out of 42 controls.

b. Asbestos bodies found in:
1. 14 out of 100 men (no cancer - age 50-59).
2. 27 out of 100 men (no cancer - age 60-69).
3. 9 out of 50 men (lung cancer) vs.13 out of 50 controls.

4. 21 out of 24 cases pleural mesothelioma vs. 6 out of 24
controls.

¢. History of industrial exposure for 14 out of 20 patients with
asbestos bodies vs.5 out of 20 for controls.
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139.
pate: 1965

5

Reference:

Jones-Williams, W: Asbestosis and Lung Cancer, Arch Env Health, '
10, 44 (1965)

Type of Cancer: Lung Cancer

)

-‘Method of Study: Review of Lung Parts -

Population Examined: Lung parts and slides of 52 cases of asbestosis

Nature .of Exposure: Occupational - fabricators, process vorkérs and
asbestos miners .

TR

Location: Wales

1 ¥4

Findings: Ten cases of lung cancer in 52 cases of asbestosis (three of
these cases were previously reported)

poam W

Date: 196§

- Reference:
i Selikoff, 1J, Churg, J and Hammond, EC: Relation Between Exposure

to Asbestos and Mesothelioma, New Eng J Med, 272, 560 (1965)
» .
5‘ Type of Cancer: Pleura Cancer and Peritoneal Cancer (Mesotheliomas); also
‘? lung cancer and stomach cancer

) Method of Study:-

1. Autopsy Survey

2. Lung (parts) Survey of Mesothelioma cases
;‘ 3. Cause of Death Survey of Asbestos Insulation Workers
- Population Examined:
- - 1. 1500 consecutive autopsies (1953-1964)
2 2. 45 lung parts from mesothelioma cases
= 3. 307 consecutive deaths among asbestos insulation workers
? ~ Nature of Exposure:
= 1. Uninown

2. Unknown
- 3. Occupational - asbestos insulatiom workers

Material: Primarily chrysotile
- .
o Location: USA (New York)
v Findings:
£, 1. 4 pleural mesothelioma, 5 peritoneal mesothelioma, 7 bronchogenic
- carcinoma in 26 cases of asbestosis (autopsy)
ﬂ{‘ 2. Asbestos bodies in 12 lung sections out of 45 cases of mesothelioma
d- 3. 4 cases of pleural mesothelioma, 6 cases of peritoneal mesothelioma,
53 cases of lung cancer and 34 cases of cancer of stomach or colon
3 in 307 consecutive deaths among asbestos insulation workers
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};' ’ Date: 1965 _ 140.
- Reference: .

3 Steel, SJ and Boyd, J: Pleural Calcification and Mesothelioma
Following Exposure to Asbestos, Brit J Dis Chest, 59, 130 (1965)

T s
il

Type of Cancer: Pleural Cancer (Mesothelioma)

%I Méthoﬁ of Study: Case Report ~
3 .
% Population Examined: Biopsy Report
'S - .
?l Nature of Exposure: Occupational (slight degree): i1a charge of the stores
= of a firm engaged in distributing a variety of asbestos insulating
E' materials.
;‘ Material: Not Given
Location: England (London)
j Findings: One case of pleural mesothelioma with asbestos bodies in biopsy
‘. specimen. : : .
e
2 Date: 1965
}a Reference:
b
= Smith, WE, Miller, L, Churg, J and Selikoff, IJ: Mesotheliomas
- in Hamsters Following Intrapleural Injection of Asbestos, J Mount
=g Sinai Hospital (New York), 32, 1 (1965)
\ .
Type of Cancer: Pleural Cancer (Mesothelioma)
% Method of Study: Experimental Study (animal)
Population Examined:
a. Fifteen male hamsters given a single rigﬁ: intrapleural
injection of soft chrysotile.
b. Fifteen male hamsters similarly injected with harsh chrysotile.
¢. Fifteen male hamsters similarly injected with amosite.
d. Fifteen male hamsters as controls.
Ef Nature of Exposure: Experimental - right intrapleural injection of 25 mg
of one of the asbestos preparations.
-.ﬂ -
23 Material: Chrysotile and amosite
o LoFation: USA (New Jersey) : -
4 Findings:

8. No tumors in 15 hamsters treated with soft chrysotile.
b. Two large pleural tumors in hamsters (15) treated with harsh

Wy

ﬂ : chrysotile.
c¢. Two large pleural tumors andone small tumor found in hamsters
2 (15) treated with amosite.
- d. No tumors in control group.
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+

Date: 1963

Reference:

Knowles, LH: 4n "Case Records of the Massachusetts General
Hospital," Edited by B. Castleman, New Eng J Med, 269, 747 (1963)

-
=

Type of Cancer: Pleural Mesothelioma -
Method of Study: Case Report (1)
Population Examined: Autopsy Report (1)

Nature of Exposure: Occupational - installer of insulating material on
pipes and boilers )

Material: Not Given
Location: USA (Massachusetts)

Findings: One case of pleural mesothelioma in a case of asbestosis (éutopsy)

Date: 1963

Wi bk A NG BR A Bt ui.w‘@""ﬁd

e

Reference!

Farina, S and Mazzanti, 'G: Asbestosi e Neoplasie Polmonari: Ulteriore.
Contributo au di Gn Caso Clinico [Asbestosis and Lung Neoplasms:
Further Contributions to a Clinical Case], Lavoro Umano, 15, 276 (196})

Type of Cancer: Lung Cancer

Method of Stﬁdy: Case Report (1)

Population Examined: X-ray Report (1)

Facute of Exposure: Occupational - {nsulator
Material: White asbestos

Location: Italy (Bologna)

Findings: One case of lung cancer in one czse of asbestosis (X-ray)

Original Article: 1Italian -
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