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PREFACE 

In the Spring of 1976 I was asked by the Asbestos Information Associ- 

ation 1ffI might have a student or students who, under my direction, could 
do a litérature review :ot 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 agbestos and cancer. 

This bad beenNan area.if\intexes: to me since 1961 when I first became involved 
with occupational’heaifyi At that time I joined the Division of Occupational 
Health of the U. S. Public Health Service — a predecessor of the present 

National Institute of Occupational Safety and Health. Ome of the first tasks 

~ glven 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 opportufiity to carry out a project 
aimed at seeing what were the attitudes and opinions abéu: this and when, 

in fact, did the debate really end. I was fairly sure this was no later 

than 1964 wvhen 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 
exposure to asbestos dust on health” for intermal distribution only, 
May 195 1961. 

.“
- 
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. The project was carried out in three stages. First, two of my ~ 

students collected and read all of the literature referenced in the Index 

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

references in each article found. }n addition, they examined every issue of ' 
Lancet, the British Medical Journal, and the Journmal of the American Medical 

Association for these years for any editorials or communicatioas which men- 

- tioned asbestos and cancer. Also, all available textbooks on occupational 

medicine, toxicology, or pulmonmary cancer were examined. Am abstract of each 

article was prepared an&\yhere attitudes were expressed on the question of 
does asbestos cause caQE;L, that section of the article was zeroxed for 
subsequent studj. The Asbestos Information Association had all foreign 

{’1nguage articles translated in their entirety. 

) The second stage included classifying each article or writing as;ko 
wvhether 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 separatel} for lumg cancer and for mesothelioma., For lung can- 

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 ptepaied 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 ééses, by compromise. i 

In the third stage, I prepared a narzasfva literature review in which 

I tried to link the literature together, seeing who was quoting who, who was 

tlven credit 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 it, since my ofijective was to 

see what people :fiough: about what they were seeing at the time, rather than 
what I saw in the data. -Neichet 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 what had gone 

before and included ;:Fsequent writings on mesothelioma in ;y narrative. In 
addition, I addresseg_éitectly 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 fole epideni- 
ologic observations played in the .acceptance of a relationsfiip is a cén:ral‘ 

issue here. ' 
Among the things I gained from this research was a deep respect for 

the clinicians and pétholcgis:s who contributed to the earli literature. 

They shoved remarkable insight inte the meaning of their observatioms, and 

the logic of their conclusions was far more reasoned than I had eépected. 
I also became far less sure that the sharp distinction made by many writers 

between epidemiologic.al as .contra;ted with clinical-pathological observation ‘ 
served a useful purpose. Even a single case report is a kind of epidemiologic - 

observation, since the basis of such tepbrts is usually a fee}ing, unexpressed, 

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

I express my deep appreciafion to Ms. Nancy Sussman and Dr. Gary Marsh 
vho 2ssisted me in this project, not only in locating and abstracting the litera- 

Ture, but in reviewing and challenging my interpretation, to Dr. Ian Higgins, 

whe inlcpendently classified the literature withe¢regard to opinions of authors 
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on the relationship between asbestos and lung cancer, and who also pointed 

oa- to me what the clinicians and pathologists were really seeing in their 

case reports, and vhy these constituted in their minds important evidence— 

evidence often ignored by biostatistici{ans. Dr. Higgins knew many of the 

writers on asbestos and cancer in the period 1934-65, was a student of _ h 

| 

W
 

e
 

W. Burton Wood, and personally knew S. Roadhouse Gloynme. 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 plece of literature referenced here. I am particularly ! 

appreciative of the efforts of Ms. Shirley Duff, who patiently typed and ediced ! 

a succession of drafts'bg this manuscript. 1 express my appreciation to the | 
Asbestos Information fii3;°13t1°“ who provided financial support with the ‘ 
uaderstanding that ;nformation regarding the development of knowledge about ‘. 
isbestos and cancer might seriously weaken the asbestos industry's position 

in licigations against.ic. Finally, I acknowledge thé contribution of .the "& 
University of Pittsburgh who largely underwrote my efforts by granting me a 

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

Philip E. Enterline 
Pittsburgh, PA 
November 29, 1978 

%
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v 

THE LITERATURE, 1934-64 

g;v-world War I - 

-In 1934 W, Burton Wood and S. Roadhouse Gloyne reported on two é;ses 
of carcinoma of the lung among 53 cases of asbestosis. GCloyne had been 
interesced:in the effecCg of inhalation of asbestos dust starting in 1928, 

wvhen he first observed cases of asbespasis from an asbestos plant nea; London 
attending a chest clinic or seen at autopsy. In 1933 he published a report 

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

squamous carcinoma of the pleura. At that time he stated that, "There is no 
evidence at the moment that this [the cancer] iz in any way related to 

asbestosis.” In his 1934 report he did not discuss the possibility that 

cancer might be related to asbestosis. His prirary Interest, axzd tke interest 

of many writers afi that time, was in tuberculosis ;s'it telated to asbestosis. 
Ae for the futur; in regard to asbestosis, he was optimistic stating that: 

fThe picture of pulmonary asbestosis is that of a 
pneumoconiosis occurring in a factory in which few precautions 
have been taken to protect the workers from a danger, the gravity 
of which was not realized. Bappily, these conditions are now 
a thing of the past, and elaborate precautions have been taken 
to protect the worker." 

Cloyne was reaferring to the Asbestos Industries Rgguiations‘of 1931, which 

reduc;d dust levels in asbestos factories. R 
In 1935 Gloyne reported in detail on the two lung cancers in asbestosis 

cascs in his report with w;od in 1934. 1In neither case was the maiiguancy 

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

°ac¢ a3 spinner and the other in the mattress an& opening “department of the 
‘“f‘?’Fo This time he considered a causal relationship quocing Bridge and 

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

‘3 eriifa: "TM(1) chat the {ncidence rate in the occupation under review should 
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exceed that in the general population, to a significant extent and (2) that 

in the occupation concerned, there should be sufficient association of tig , ! 

wvorker with a substance proved experimentally to have éatcinogenic properties.” 

Be was uncdfivinced 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 vas considered. Gloyne stated, "It seems worthwhile ... to . 
record the two ;;ses, not in any attempt to make out an aetological associ- 
ation of these two diseases, but in order to emphésize certain histological 

points in which one disease appears to bear upon the other." . 

Generally, credit for recognizing a'relationship between asbestosis 

and }ung cancer is given to Lynch and Smith who earlier in 1935 reported om - i 

a single case as "worthy of record in the interest of b§c8 diseases, as 
Q.Ll as their possible relationship ..." This caée 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 chromnic 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'g report in 1934, 
In 1936 Egbert and Geiger reported on a single case of lung cancer 

in asscciation with asbestosis which they "deemed especially imterestinmg 

sinse ‘it is apparently the first to describe primary carcinoma of the lung 

A% an associated condition." They also refer to an earlier article by 

Eabert (1935) in which "pulmonary tuberculosis was found to be a common 

c==plicating condition," and refer to reports of other forms of pneumoconiosis 
[ 
® o “.ich carcinona of the lung has occurred. Moreover, they attributed the 

10 rerieat incidence of carcinoma of the lung found at autopsy among cobalt 

. 

. 

X3 
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the pneuzxoconioses are related to lung cancer, pointing out that asbestos must 

. . 

TR, 

S TR .~~\«.!r.};u~a 

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 additional lung cancer in a case of asbestosis, 

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

it "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."TM 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 Nordmaon, writing in German, observed two cases of lung can- 

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 ob#erver" and concluded "we are indeed facing an occupational cancer 

vhich affects asbestos workers.” Nordmann felt this had "far-reaching signifi-~ 

cance ... 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 notion that all 

contain Some carcinogenic substance -~ like arsenic or radioactivity. ) 

??hf!f°55i?izitY of f{ndustrially-induced lung cancer had been demonstrated as 
¥ 3s 1879 among cobalt miners of the Schneeberg district in Saxony, Germany. 
févrer'(1?53) gives an excellent account of this. The Schneeberg experience ¥it vell xnown {n 1936, - 

t 
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In a simultaneously published p;p.-' .f,fzt-rus:x_s 
. 

' y ) 

{ zion that unlike asbestosis, silicosis ' S—=Zich 

carcinoma and referred to a study' in which _:df% N 
v - 

carcinoma occurred in 186 stonecutters ex Ns, Ry %” 
" , i ) o . ah%bfiab o 

that "unlike silicosis-producing material Nfli% $ Beedl, 
contact with the body fluids.a very par:t :‘m the %&‘Q& 
reaction occurs vhich finally leads to t} /NC& TM o 
Hornig correctly .attributed the lung can: .,/"“"*:-"-:!ded 

"radium content of the ore.” He conclud , AF=nd caras 
causal connection between asbestosis and /;-\: as an SN 

disease should, therefore, be accepted 2 AT = Teviey Q 
Teleky (1938), in an extensive r .~ ——»rsiaz 

) N\, 

problen, could identify 39 published aute - ——=ilagg o $1s cages in \\\\ 
- * o 

literature and felt that Nordmann's comp .~ =& caaxy.s L = Autopsied 0 ) 
—_— ) \ lung cancer suggested a relatiomnship. 1} <= thaz X8 Yhat "what hag \ ' 

. 
. 

= — . :N\sis \\ 

deternined so far makes it very probabl: - — his S, is a Pred| * 
. AN TM factor in the development of cancer.”" =~ A mares . e States "q“ . 

. » . , \“ 
- 

B < 
t dust, vhich has, perhaps, contrary to q , =g of Cange. <Titating My, "\ 

4 e - b sh; ‘b effect, seexs to influence the beginnin .7 —=gly, :QQ ple“entary i “-\ 
oV 

o * | is nceded in this direction.” Interest osis ang Sther conely, g st~ L) 
’ 

* 

1938 were pretty much on target: amthr ./~ s Bickel 

lung cancer; chrome dust favors lung eco 
H, . e onl { I radfoactive materials produce lung canc , -’ vorkar, : -_i f 

’ 
. . -, 

=an d £ - — Em&"w 4;g : .qflffi&: #' 
=¥ years and after the retirement of , " " 7 tween si1{FOQw TM ~ ; fag - - 

T Ex and 199 
" The t 1 ,:'fi"‘%) b 4 s : R -9 question of the relationsh: ' 7 €poTted om Zhree MP‘“I". " 

. 'c - . v Swe 

¥As 2 §= . f A wop (1938 ' ceen o Poreant one in 1938. Dible ( ‘;,.7 ) reportog” }Iuwr }","‘. 

ti?(i: . - ... 335 ia silicosis cases and Ande: ¢ . < 
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( ~ontent in the lungs of lung cancer cases than in a series of controls, and . 

: concluded thgc silicosis was etiological-in pulmonary carcinoma. By coatrast, 
Verald‘and Rarr (1938) collected all the published roentgenological and 
autopsy reports on pneumoconiosis along with a smaller series of their own 
and concluded ;ha: inhal;d dust was not of etiological signific;ncc in the 
development of primary pulmonary carcinoma. They supplemented this review 

with an experiment involving 3,338 aunimals exposed to many different kinds 

of dust for long periods of.time. 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 different fram the other pneumo~ 
conioses. They state that, except for the two pulmoé#ry neoplasms, all 
aninals "failed to show evident initiation, hyperplasia or tumor transfor- 

zation of the epitheliug lining of the respiratory passages” and "this was - 

observed irrespective of the activi:& of the dust, whether it was inert 

or had caused marked fibrosis of the pulmonary tissue.” ‘Vorvald 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 Karr's review, 

coupled with their animal experimental data, made this an important article 

and flrongly suggested chaé asbestos dust was not carcinogenic. 

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

LY ETREN. A3 12ih Medical Journal in August of 1938. The conclusions by Dible and 

Anles - } ' 7 that silicosis predisposed to bronchial carcinoma was questioned, 

#7= e 77wald and Karr's data, along with a study by Kennaway and Kennavay 
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(1936), were presented as evidence against an association between puneumoconi- 

osis and cancer.* Nordmann's article on asbestosis and lung cancer was noted . 
with tPe comment that "... the recorded instances are as yet too few to be 

significint." In 1939, the International Labour Office issued 2 report on 
occupation and health. They list eight cases of associated lung ¢ancer and 

asbestosis in the world literature and conclude that "the cases ara 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 Americans 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 opinifons wmntil 1946. 

Interchange of scient{fic 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 1939-45S 

In 1939, Baader in a lecture to the Berlin Medical Society referred 

to Nordrmann's work and reports of combined asbestosis and lung cancer in the 

lterature, and concluded that "there is unfortunately no longer any doubt 

that lung cancer 1s the occupational cancer of the asbestos workers." Also, 

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

E .:“36.Kcnnaway and Kennaway reported on a study of 18,280 death certifi- 
Lhive walch shoved cancer of the lung or larynx in England and Wales from 
*f-¢ 2+ 1932, Not one of these was an asbestos worker. 

. 

! 
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lung cancer or tuberciulosis was detected. While Saupe feltr that this demon- 

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

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

and‘canger, 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 202. 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 

rpar who developeé a squamous cell epithelial carcinoma in the right inferior 
lobe. They cegcluded that "the cause of carcinogenesi; is to be found in the 
damage caused by asbestos, and this cancer must be classified as occupational, 

1s proposed by Nordmann." . . - 
| 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 

fefcrred to Nordmann's work and 4ndicated that,at a meeting of the German 

Co=:iitve on asbestosis in Dresden, Nordmann reported on eleven cancer cases 

‘n asdestosis patients (as compared with six in his original 1939 articles). 
#e¢ also stated that "representatives of the Cerman trade association agreed 

fas thp Oresden meeting) with Nordmann's theory and recognized lung cancer 

© 4% ¥ occupational disease." Welz also complained that "researchers in 
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Afi(‘ica and England vere reluctant to agree with the alleged significance of 

asbestos dust for the development of primary carcimoma." . 
In 1843, Wedler continued along the same line as earlier German writers. 2R K 

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 one.” He went 

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

on this matter.” In another article in the same year, Wedler states that 

“the association with pulmonary cuberculosif is much more rare than that 

observed 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 

£asbescosis and stated, "Nordmann was the first to suggest a relationshi? be~ 
tveen asbestosis and lung carcinoma.” Be also notes that "publications in 

the foreign literature maintain reservations wich':egards to any possible : ‘ 

correlation of the origin of these two diseases." ' 

Nothing was published in German ou 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 tuberculosis; silicosis does not cause 

lung cancer; and Nordmann discovered the relationship between asbestosisand 

lung cancer. 

The Acerican and Canadian Literature 1939-45 

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

Sies - . - 3udjest of silicosis and lung cancer. In 1939, Lanza and Goldberg published 
text o: - 01 {ndustriaz}l hygiene. In their chapter on silicosis and asbestosis, 

Ther nate ey - v - n t 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 tendauc;. 
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 autgpsies 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, howfver‘ "TMWhether this is to be taken as of sig- 

nificance, especially in comparison to the general rate, is questionable. 

The series of asbestosis cases is small and the possibility of statistical 

error great." 

In 1940 Gardner reviewed the problem of pmeumoconiosis. Some of his 

review was devoted to the possibility that asbestosis predisposed to tubercu- 

losis. He concluded that “tuberculosis may be an unusually frequent cause of 

death in certain groups of asbestos workers, but at present it seems more 

probable that nonspecific hygenic factors and gemeral living conditions are 

responsible.”" He went on to note that "the actual frequency of nontuberculosis 

" infection and primary cancer of the lungs are unknown. One must not be misled 

by the comparatively 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 

4 
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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 ;a'be unaware of much 
literature on the subject, referencing only the 1936 article by Egbert and 

Geiger. 

In 1942, Bolleb 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 afiditional cases. They were 
reluctant to agree with Nordmann, however, pointing out that "these data are 

presented as a summary and not necessarily as sfipportiwe-evidence for Nordman 
conclusions.” Holleb and Angrist also refer to the chapter Gloyne prepared 

for the textbook by Lanza, in which he stated th;t, "No definite conclusion 
can be drawn on the relation between these two diseases [asbestosis and pul- 

monary cancer] until more material is available.” 

A textbook on occ#pa:ional medicine was published by Wamfler 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 amn assoc 

ation existed or was a strong possibility, he would have so noted. 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 in 1941 was referenced 
In his own series of cases, he reported “the association of the two conditions 

is remarkably high. 1In 8 cases of asbestosis, there were 4 instances of pri- 

2ary pulmomary carcinoma." 1In his discussion, however, he concludes, "These 
X 

facts scem to indicate thae ~-se - 
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purely morphologic studies is there any reliable answer to the question of 

vhether pulmonary 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 Bueper dealt with a wide variety of proven or 

possible occupational carcinogens, He reviewed the world literature on 

asbestosis 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 occupatiocnal cancer." He felt there were three arguments in favor of 

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

* 1s definitely excessive, (b) the young age of an appreciable number oi cases 

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

~lust and manifestations of neoplasms throughout the entire series, and (c) a 

shift in histological types 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 carcinozas of 

the lung “diu not disprove an occupational origin" and that experience with 

other inéustrial neoplasms '"has shown that such isolated cases may represent i 
the first warning of a subsequent appearance of large numbers of similar tumors 

of undcniable occupational deviation.” Bueper also published a review and 

¢izcusslon 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- 
tizea! cancers of this organ. First described in 19135, there are now 18 

lasey o .%y i f this {ndustrial cancer on record observed among asbestos workers in 
z.and ¢ i Ccr?"‘"?c and the United States." : 

| &Y 
- 
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Hueper glearly reflected the position of the Germans with regard to 

asbestosis ané.luns cancer, and the German literature was probably easily 
known to him since he was Cerman born and educated. Hueper was the first 

American to come 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. Gloyme, and Lynch and Smith, whose work appeared well 

ahead of Nordmanmn's, were cautious in their views and remained unconvinced. 

The medical profession and the asbestos industry in England and America had 

good reasoun to be complacent. 

The Post World War II Period 

| 1946 
Fleischer, Giles, Gade and Drucker reported on X-ray examinations of 

1,074 pipe coverers using asbestos, No cancers were observed and only three 

case; of asbestosis were found. They stated that "... it may:be concluded 
that such pipa covering is not a dangerous occupation.” Hueper restated his 

views on asbestosis and cancer in two separate articles. Also, an experi- 

pental study on 40 rabbits was reported by King, Clegg, and Rae, and no 

cancer was observed after intertracheal administration of asbestos, 

*Hucper also listed the following occupational exposures as carcinogenic: 
arsenic, chromates, nickel carbonyl, radium, mesothorium, asbestos, crude 
2lncral oil, pitch, tar, soot, paraffin oil, anthrocene oil, creosote, 
aroxatic amine compounds, benzol, ultra violet rays, roentgen-rays and 
rays of radioactive substances, and certain parasitic worms. He suspected 
{ron, lecad and nitrates. He attributed tobacco smoking to cancer of the =uth, lips, and cheeks. 
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,. 1947 

Writing in Finnish, Wegelius reported on an X-ray survey of 476 

workers from an asbestos mine and from an asbestos factory. One hundred 

twenry-six ‘were found with asbestosis but "not a single case of carcinoma."‘ 
Kemmaway a;d Kennaway reported on the relationship between cancer of the lung 
or Iaryox 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 

:o have come from a.population of 4,000 asbestos workers. They state, "The 

rnuaber of male asbestos workers in this age group appears to bg considerably 

-ess thau 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- 
" - 

éh-:e in their study, they examined the incidence of lung cancer in occupations 

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 

pneuxoconioses 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 

- 
L3 e, "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- 

The first paper in Italian (Saita) appeared. The author reviewed the 
Tellemen 

Shoth ¢ latent period and exposure duration. 

+ Suetirg extensively from Nordmann. In Italy no cases of pulmonary 

g 
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{ wors 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 pulwonary 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 

with cancer and concludes that there was probably no relationship. 

Lynch reported on asbestosis and lung cancer at a.meeting of the 

American Collgge of Chest Physicians in Jun%,ISAB,and fublished a paper with 
Caannon. They reviewed 40 cases gf asbestosis seen over a period of 18 years 
in wvhich 3 cases of lung cancer were found. ’ terestingly, they treated 

§sbestosis and silicosis together in their discussion, making no distinction 

‘;¢tueen the two wiéh regard to the question of cancer. Lynch continued to 
ve cautious, concluding ;ha:, "From the reports of the natural occcurrence 
and from the question raised by experimental evidence, it seems that continued 

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

problen. 1In a discussion of this paper, 3rahdy seemed a little annoyed that 

Lynéh re=ained 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 oan Occupatiomal 

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 

ta conlunction with a recognized occupational disease may be fortuitous, as 
“ !E‘.‘ LR ¢ c3se of cancer of the bronchus in a person already suffering from 

wiooaiaL" . 13.7 WVarren argued that in occupational tumors, an abnormal state 
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‘4njury, and the fact that chronic roentgen ray dermatitis long antidates the 

15 

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

using as an illustration epidermal carcinoma of the skin following irradiation 

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 wvork was in 

Cerman). Curiously, while he discussed asbestosis in some detail, he did not 

mention any relationship to cancer. 

An 1mpor£ant textbook on occupational medicine by Johnstone appeared. 
While asbestosis was éescribed, cancer was not mentioned in association with 
the disease. This book does discuss differences between asbestos and silica, 

hovever, and quotes Gardiner: "... inhaled asbestos fibers are irritating 

20t because they are silicatesvbut 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, Camada). Be 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. In their 1947 paper, Kennaway and Keanaway referred 

to these and, in par:icula?. to the report for 1938 which listed 103 fatal 
casc§ of asbestosis during the period 1932-38., That report also presented 
the mumber of lung cancers among fatal asbestosis cases. Keaonaway and Kennaway 

fa . 
on %= these data difficult to evaluate since there was no control series, and 

S T “¢fe £t sure the proportion of lung cancer cases was definitely higher 

sham -7t be expected in other diseases. Al 

CRMC-Motley1000-Subj-002966 

Philip E. Enterline, Asbestos and Cancer: The First Thirty Years (1978)
ACL Doc 13129 · Page 21 of 144

Published by AsbestosClaims.Law

asbestosclaims.law/library/13129/21

https://asbestosclaims.law/library/13129/21


L
R

 
T

 
T

 

16 

[
/
 

G
 S

R
 

.
 

4
 

i 
w

ir
y
 Jn 1949, Merewether, then Chief Inspector of Factories, provided an —- 

( 

‘answer 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 factal cases of silicosis. 1In 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%7. For comparison, he analyzed 6,884 cases of silicosis occurr~ 

ing between 1930 and 1946. Only ninety-one of chesle, or 1.3% were found to 

have cancer of the lung or pleura at postmortem. 

Merewether's data did not go unnoticed. The Journal of the American 

Medical Association in an editorial reported fully on Merewether's findings, 
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adding the observation that there was a distinct shift in the sex distribution 

of lung cancer in his series. "The male~female sex ratio is 2.4:1, while it 
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is 5:1 for cancers of the lung in general.” This was the first time any 

{ otice was given of the relatively high proportion of females among 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 

fazal cases of asbestosis there should be postmortem examination with detailed 

bistologic analysis." 

Other articles which appeared in 1949 also referenced Merewether's 

report. Wyers reported 17 cases of lung cancer and 7 cases of cancer of 

ozt . her organs anmong 115 autopsied cases of asbestosis, and referenced 

- T .
 

csetier, Wedler, and Boemke in support of an association. Doig, in a 

(“'h-=C:35lcn of dust-caused diseases, dispelled the notion that silica played 

o = -t n . %3 eilologic part in producing malignant disease, using the data of Merewether. 

| 
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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 tc. 
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 t; 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 4{n 1951 might have consulted 

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

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

- again reviewed the matter of asbestos and cancer. BHe reiterated the views 

hc expressed in 1943, now quoting ex:éfisively from Merewether. Bueper 
acknovledged Warren's 1948 paper but dismissed his cénclusioq 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 

belfe! that the silicate in asbestos is directly carcinogenic.. The& clearly 

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

Terarivd a case of asbestosis and lung éancer at autopsy in a worker from an 

a=tewids factory. While no personal opinion is given, there is a personal 
- ~:lioa from Professor M. L. Stewart who states that he is "satisfied 

“Tv is 3 statistical relationship between silicosis and asbestosis and 

* <%= darticularly 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. In this paper he reported 

-wn examinations of 1,205 luags or parts of lungs of workers exposed to dust. 

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

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

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

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

and pointed out that the'necropsy records at the London Chest Hospital show 21.3% 

primary lung cancer, whereas the Register General reported that for 1948, 2.42 

of deaths from all c;uses in the general population over the age of 15 were 
due to malignant disease of the lung. BHe remained 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 Fo say: "This is 

all the more stfiking because many of these were females (41.2X). This pro- 
- ortion of female deaths is greater than that in the general poyulation;;where 

R
N

 

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

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 

sntratracheally in rats and mice and did not report any tumors. 

One interesting piece of information was reported in the American 

licrazure by Tabershaw., 1In West Germany, asbestosis\(of any degree) when 
asseciated with cancer of the lung had been declared an occupational disease.* 

Téiniace dated April 27, 1950. 

[
N
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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 

Two papers appeared by W. E. Smith. Omne of these was actually an 

address given at a meeting of the Cancer Prevention Committee in Ne§ York 
three years earlier (im 1949). 1In this he reviewed animal work with fisbestos 
anmd pointed out that the "experience described by Nordmann and Sorge (1941) 

does not afford evidence that asbestos dust is capable of provoking tumors. 

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 in asbestos exposed rats, one was, based omn the 

photograbhspresanted,amere squamous cell metaplasia while the other, asserted 

v be an adenocarcinoma, "is a type of tumor that can arise spontaneously 
1 

from 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 

casd against asbestos as a carcinogen. 

Soith also published a delightful paper in which he recounted his 

& “inlings on a trip to Europe. He begins this report: "On June 28, 1950, 

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

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

] :;"_7 '!"‘. 
I R R 2o “yers in England with regard to asbestosis and cancer and reported: 

- 
-% =4~ the concensus of [Gloyne, Wyers and Merewether] that a lung tumor 

-t & 
T f20msw *ly existed in this industry [the asbestos industry] in 

EET - 

-
~
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continues to exist under the working conditions now prevailing.” Following 

“this paper._ihere is a discussion in which A. L. Lanza casts doubt on the 
English claims for an association between asbestosis and lung cancer since 

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 

North America. Dr. Cartier reported on eight cases of primary cancer of the 

lung detected amofig 4,000 asbestos workers from 1940 to 1950. He felt that 
the variety of cumfirs did not support an association since it would be iogical 
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 im 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 

younger 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 Lanza, Vorwald, Warren, and Cartier are quite skeptical about the relation- 

3hip, Curetos and Homberger are undecided,while Rennaway, Merewether, Teleky, 

Nerizana, lucper, Gross, Lecour, Smith, Saita, Wegelin, Linzbach and Wedler, 
‘ol Eaes 5-0-...d”,, ard Angrist, and Welz accept the relationship or consider it to 

e %oy L oL . f' a1 proebadle., Hueper clearly believed that asbestosis was essential 
\‘-_ . 

P <evelastent of lung cancer — dif 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 Nordmana 

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 

German requirements for an occupational disease. The other was a review by 

Behrens who, interestingly, gi;es credit for the discovery of the relation- 
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 1953f Weiss reported on a 

caoncer of the pleura in.a worker at & 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 ;ccu— 
ational cancer of asbestos workers. This patient "received indemmity 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." BHe also noted 

the location of these cancers in the lower lobes, a point not emphasized by 

other writers.*# 

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

Hardy linked cigarette smoking to lung cancer in an asbestos worker. 1Im a 

*Other Terman writers gave credit to Nordmann. 

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

o
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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 

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 wvriters. Cancer had not been induced experimentally, except by 

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

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

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

.discovety 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 :he.tesult of his trip 
to Europe. Cartier probably had seen more asbestos exposed workers in his 

clisic a: Thetford Mines, Quebec, than any man in the world, and he did not 

Support an association. Lanza had written important texts on silicosis 

'Y .. -°‘19J~ there was a report of peritoneal cancer in a yarn and asbestos 
:z.”??r vith asbestosis (Leicher 1954). The author claimed this to be 

*f¢ 1irst report of this type of cancer in an asbestos worker. 

o
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and on asbestosis and was a dominant figure in the field of occupational 
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mg?‘fiine. He did not clearly support an association. Lew was a leading 
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h:aith statistician, and he questioned the statistical significance of 
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findings. W. E. Smith's review presented in faris in 1953 seems to draw 

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

of contacts with these men, 

The Period 1955~63 
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 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 
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Factories. In this, Merewether anmalyzed 344 asbestosis deaths recorded fl 

T
 

du:ing the period 1925-54. Of these, tuberculosis was found in 88 and cancer 

of the lung in 55. Merewether makes no comment on the significance of this. 

g A textbook by Bunter appeared which quotes Merewether's 1949 report 

unhiung 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 o;hers, 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 casés among 4,000 asbestos workers between 1940 and 1950. In 
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~- 

tlonship." 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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@ 

zer are found almost exclusively in the German and British literature, 

ggujasbes:as industry is by Ao means absent in other countries. In 
4 cases of lung cancer were found among 343 cases of asbestosis. 
pot in excess of the incidence in the general population and they 

that, "There cannot, in our opinion, be an alarming cancer expecta-~ 

»sbestos workers.” They do note, however, that for women the incidence 

¢ than expected. ' 
ther Smith, K. W. Smith, published a review and discussion. He 

co conflicting opinions and different reports and said these made it 

7 difficult to confirm or deny conclusively the relationship of 

is and carcinoma of ihe 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 

::‘nggest possible differences in the carcinogenic properties of 
ider types. | ' . 

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 

=d. The sucmary states, "The possible relationship of pulmonary 

3 to asbestosis is as yet unsettled. Statistics would indicate a 

association.” 1In the discussion of this paper, Dr. Pratt-Thomas 

2 about the present industrial compensation status of lung cancer 

stosis. His answer, while humorous, perhaps reflects some of the 
.« . 

3 ¢f that period: 

"TMy icpression is that it may not matter what opinion 
{ ‘e as I have testified quite volubly on one side or on 
oclier, 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 seen cases in which 
at least partial compensation bhas 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 Portigliatei 1955). This was an unusual case in which death 

occurred on March 30, 1954, but an autopsy vas not dome until June 2, 1954. 

After a review of the literature, both authors couclude that there is a 

relationship. Rombola points out that ordinarily s causal relationship is 

denonstrated in cancer only when the tumor can fle experimentally reproduéfid‘ ) 
th;qe 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 liggracure pro- 
vided adequate support for a relationship. He also thought (as did 

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

between North America and other countries. 

Hueper published a monografih on the environmental causes of cancer. 
‘he.section on asbestos, however, is apparently a reproduction of his talk at 

ihe Seventh Saranac Sfmposium on Pneumoconiosis held in September of 1352 and 

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

repuricd on l% cases of lung cancer, 2 cases of pleural cancer, and 4 cases 

*f peritoncal cancer seen in autopsy in 72 c;ses of asbestosis. They point 

‘zf’fiflt ~hile no adequate comparable postmortem material from persons not 

Fivrec in asbestos is available with which to compare the incidence of lung 
o 
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cancer in asbestos workers, the incideace is very high and must be highly 

{.rggnif icant. 
Hueper wrote an editorial for the American Journal of Clinical 

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

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

cancer seen between 1940 and 1954 in a small community in Pennsylvania and 

occurring among employees of an asbestos textile plant. Hueper refers to 

egidemiologic and pathologic evidence, apparently putting weight on epidemi- 

ologic evidence. He concludes that, “Epidemiologic data available at present 

indicate that an increased liabiiity to cancer of the lung is limited to the 

presence of asbestosis of the lung and doe; not extend to exposure to asbestos 
without the existence of pneumoconiosis resulting therefrom.” In his edi- 

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

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

-
 

- ’ 

;nd asbestosis cancer of the lung. BHe was the first to use the term epidemi- 
ologic in connection with studies of asbestosis and the first to suggest 

neighborhood contamination. - 

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

into the femur 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~ 

cluded that under proper experimental conditions the administration of 

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

deterzining the carcinogenic potentialities of chemicals, such as metals, 

oils and dyes. 

- 
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‘ A number of questions had been raised about the evidence showing an 

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

i;gh: selective factors in autopsied material and the lack of a suitable con- 

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

Stessart (1955) also.were concerned about a control group. Where silicosis 

had been used as a control, the proportion of lung cancer ca;ea was of:gn 
very low — lower than the proportion that might be expected based on mortality 

rates in the general population.* To some this suggested bias in autopsy ma- 

terial. Other-concerns included the lack of experimental evidence, cited 

earlier, an§ a general confusion about the relationship of silicosis to tubercu~- 

losis and lung cancer as contrasted 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. ) 

i The answer to the question about experimental evidence was not to ‘come 

Eog several years, but in 1955 Richard Doll did provide an answer to the 
roblen of a suitable control. "In a truly landmark 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 

zale population. Eleven lung cancer deaths were observed against 0.8 

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

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

‘Tcrc:echcr found only 1.3Z respiratory cancer in cases of silicosis. This 
€3c to the belief that some pneumoconioses might protect against lung cancer. 

*fTarlice Doll (1953) had studied retired gas workers in a prospective epidemi- 
Picnic 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), Gloyne (1951),° 

) and Bouser, Faulds, and Stewart (1955) quaiify as retrospective epidemiologic 
investigations. They involved comparing the prevalence of cancer at autopsy 

in asbeszo;is cases with the prevalence in a control group — silicotics in 
the case of Merewether, other pneumoconioses in the case of Gloyna,.and iron 
ore miners in the case of Boonser, Faulds, and Stewart. Rfsulcs of such 

retrospective s:uéies are sometimes inconclusive, however, since when positive 
results are obtained there is nmo way of knowing whether observed differences 

are because the study group had anm unusually high proportion 65 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 

comrunity. It was the subject of an editorial in the British Medical Journal 

(~\l955), and an annotation in Lancet (1955). In the latter it is stated, "Doll 
now confirms suggestive evidence that lung cancer is an occupational hazard 

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 

consisting of 518 patients admitted to the same hospitals for conditions other 

N 
: than cancer and other chest diseases — matched with the lung cancer patients 

tos - <0r age, sex, and race. 

> tkeir occupational histories. 

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

Among the lung cancer cases, he found 10 who 
L . - . =44 beer czployed 10 years or more as steamfitters, boilermakers, and asbestos 
VEraers. Among his control group he found only one such case. He refers to 

Yo carli €7 vork by Kennaway and Kennaway (1947) and a study by Lew (1952) 
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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 Kennawvay 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 not so exposed?" - a 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 

fnd secondly, usiné the general population as a control group (to determine 
expected deaths), he considetébly reduced the .bias often present in retrospec- 

tive studies such as that conducted by Breslow.* 

{ 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_are 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 

elinical ?athological observations regarding the carcinogenic properties of 

asbestosis, and opened the wvay for comtributions by epidemiologists and 

blostntisticians. 

. - 2:1{ i;tgally constructed a cohort at a point in tiwe prior to making his 
’"'fid~{vn and then examined mortality up to the then present. This method 

(_ “wTviites called a historical prospective study. 
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1956 

Two textbooks appeared on occupational medicine which dealt with the 

felat;onship between asbestosis and carcinoma of the lung. Merewether edited . 
a text wigh a chapter by Goldblatt and Goldblatt devoted to industrial carcino- 

genesis and toxicolog&. 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 1s 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;en: that it has "not 
given much evidence of a solubility which might be significant." By qu;stion- 
ifig 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 

Coldblate 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, im turm, 

rcfe:§ to the data of Merewether (1949) McGee makes no cocment, but we can 

assu=e he feels these data are of some significance and that there is an 

acsoclacion between asbestosis and cancer. He does state that pulmonary 

tudarculosis is less often associated with asbestosis than with silicosis. 

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

“ezks dealing with pulmonary cancer and which mention asbestosis were published, 

friendbiate and Lisa discuss silica and asbestos dusts in relation to carcinoma, 

¢ 

CRMC-Motley1000-Subj-002981 

”"
 

%
 
e

 
r
m

 
i
 

s
 

S
o

g
 
f
o

s
v
a

m
 

s
y
n

 
a

v
m

—
 

N
 

Philip E. Enterline, Asbestos and Cancer: The First Thirty Years (1978)
ACL Doc 13129 · Page 36 of 144

Published by AsbestosClaims.Law

asbestosclaims.law/library/13129/36

https://asbestosclaims.law/library/13129/36


a3 

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. Oun the 

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

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

lation, Arguments presented are similar to those i{n the paper by Jacob and 

Bohlig (1955), but it is 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 (one lung and 

one pleural) in workers with asbestosis. They note that there have been only 

(“ patients with pulmonary carcinomas out of approiimately 300 asbestcsis 
hcases in Italy, includirg the single case reported in 1955 by Rambola and 
Portigilotti. They contrast this with reports from England amd 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 ang 

»"0 wvas found at autopsy to have asbestosis and bronchogenic carcinomz (Todd); 
in discussing the case, the comment was made that, “Some claim that there is 

A incidence of pulmonary lung cancer in asbestos workers. This may or 

=4¥ nd1 be true," 

AL
Y 
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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 

nsbestos.: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 copclude that, "Although 

lung cancer has been reéorted in autépsies of asbestotic lungs, there are at 
present too few cases and too‘little 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 seenms heavil} in favor of a;signing etiologic significance to ' 
asbestosis vhen it is found in assocfation with pulmonary cancer.” His liter- 

ature review 1s somevhat more complete than the other two, quoting Vorwald 

an¢ Karr (1938) but also Isselbacher et al (1953), Merewether (1949), Wedler 

(1949), Lynch (1953), and Gloyne (1951). 

Hueper's ninth publica¥iou which discusses asbestosis and cancer 
appearel. In a paper presented in June, 1955, at a symposium at the General 

- 

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

the assoclation between asbestosis and lung cancer. He also makes 

~
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D1ll's study (1955) was not referenced in a single article and re- 

views were otherwise far from complete. On the whole, publications in 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 onme of the dangers of 

asbestos dust 1is asbestosis, but no mention is made of pulmonary cancer. 1In 

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 Huefigr as a personal communication (Bueper 1955). In their 1957 
rYd 

_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 ‘ . 1 

further support "to the proposition that asbestos is a carcinogen in sus- 

ceptible individuals after critical exposure in the t;xtila phase of the 
industry, where asbestos dust is in high concentrations." JohesJW1lliams 

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 oetaplasia in areas of the lung adjacent to fibrosis. 1In addition to 

asbestos workers, he studied nine other occupational groups thought to have 

@lifering incidences of lung cancer, varying from high to low. He concluded 

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

no=g, 

Lancet published a leading article on industrial lung cancer. Six 

-=~+Irics 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 

{_ 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 

eophysema. . 
Lynch, McIver and Cain reported on a; animal experiment involving 127 

mic; dusted with asbestos énd 222 control mice. Single and multiple tumors 
were observed in each group; however, none were malignant and the authors 

,vere "... upable to demonstrate any proof of the carcinogenicity of asbestos 

‘ucder the conditions of this experiment ..." They felt their ra#ul:s were 
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."” In general the tone of their article is negative 

with regar& 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 

th: corments that the number of animals (10) i{s very small, no suitable con- 

i¥ol anizals are mentioned and that in a personal communication from 

1 . - =+ L. Carcner he regarded their observations as "merely suggestive." 
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1958 

Anothér animal experiment (Schmahl) was reported — this time-in 
German — involving subcu.:aneous and 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 effgct 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 thgg 

(fotal to English autopsies and feel these cannot be used to gemeralize 

‘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 ificidence. One 

would conclule 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 three reasons.‘ It was the first prospec- 
*ve epideziological study conducted in North America, and the second ever 

<¥ncucted (Coll, 1955, was the first). Second, it was the first study of 
ast [ Ls3 miners ever undertaken. Finally, it included a critical review 
;- 

¢ 
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T of éhe world literature with 92 references.* 1In their review, the authors 
g rally céiticized reports based on autopsy material as highly selective 
and point to the probability of duplications in cases put together for . 

rveview articles. They also describe advantages of the epidemiclogic method, 

noting that in order to draw generalizations about all asbestos ufirkers, it 
is necessA;y 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 general population (a problem like that 

-fotmulated by Bohlig and Jécob, 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, aand were in the industry in 1950. As of 1955, they 
reportad that the rate of "proved" cases of lung cancer (25.3 per 100,000) 

“compares well with the rate of 22.5 per 100,000 for the rest of the Province, 

?nd 20.8 per 100,000 for adult males throughout the Dominion of Canada.TM 

éhey conclude that asbestos miners do not have more lung cancer than the 
general populatioen. Hor;over, lung cancer among the miners "does not 
appear to increase with length of exposure or degree of exposure, a fact 

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 

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

L) 
-as freach by Chauvet appeared in 1958 reporting on an autopsy in a worker 

(»'9317 <6 of these are actually referred to in the paper. The reason for the 
femaining references is unclear. 
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who prepared circular joints from asbestos. Both asbestosis and lung cancer 

>
 I
 

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

¢ ‘ 1959 - 

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

4n 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 
exnosure and does not develop asbestosis of the lung, which is the prerequi- 

{siie for the subsequent cancerous development.” .In 1959, Bohlig, writing 
with Jacob and Kallobis, seemed to join Bueper in his general wviews about 

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

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

Jacod, and Kallobis) that, despite their inability to demonstrate an excess ’ : 

in 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 

P
R

 

fezale ashestos workers have a relatively high rate of asbestos lung cancer. 

TM 
L2 vy conclude that the removal .of asbestos lung cancer from the list of 

Gccupitlonal injuries would therefore not be justified. 

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

] a%. *7-31 (1938) were criticized in the German literature by Bohme. Bohme ! 

*Tetf tocartteles. The first reported 6 lung cancer cases in asbestosis 
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cases at autopsy, and the second reviewed insurance records of 125 asbestos 
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(' rkers with compensable disease and found 15 recognized cases of lung 1 

cancer. Of the 125, 31 had died of which.ll had lung cancer confirmed by 

autopsy or biopsy. Bohme pointed out that lung cancer is thus the wost ’ . Q 

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

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

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 

one confines observations to workers who have sufficient exposure to asbestos 

to develop asbestosis, then the true facts emerge. 
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DuBois and Geiling published a "Textbook on Toxicology."” In a section 

on asbestos, they stated, "Only recently has asbestos been recoguized as a . 

cause of lung cancer in workers exposed to the dust of this material." They ? 
go om to state that 92 autopsies on patients showed 14 had lung cancer, and i 

tnat an animal experimenc was conducted in which 20 percent of the animals 
fl 

developed squamous cell carcinoma, The authors of these studies are not I 

I 
idenzified; however, the second is probably the work of Nordmann (1938). ‘ 

Homberger edited a book on the "Physiopathology of Cancer" in éhich 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- 

tosis from the United States, England, and Germany. He also stated, "The 

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

§ives no reference. He must be referring to Nordmann and Sorge's uork.(1938) 

%
3

 

4 K.ngce Se chzahl (1958) who felt he had the only other positive study worked 

vith rars, 
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This {s interesting in view of Hueper's apparent reservations 

{ - N <=arn’s work (Hueper 1955). 
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Eckard published a book on "Industrial Carcinogens.”" He clearly 

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

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 some mineral impurities in asbes:os; rather than asbestos per se, He 
pointed to the studf of Braun and Truan (1958), which he felt suggested that 
the causative agent of gsbestosis may be different than for lung cancer 
since there was asbestosis awmong the Canadian mingrs studied.but, according 

' to Braun and Truan, no lung cancer hazard. y 
A general medical textbook appeared edited by Cecil and Loeb. A 

chapter by Christie on pneumoconiosis iis:s carcinoma of the lung as having 
‘a high incidence in cases of asbestosis — "as high as 13 percent." Writing 

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

relate to pulmonary cancer and p?esen:ed a case Qheté silicosis and cancer 
co-existed. He concluded that the question of silicosis and cancer remains 

controversial, while he felt ;rguments for a relationship between asbestosis 
and cancer are more coanvincing. He accepted "temporarily at least" the 

- latter relationship. 

1960 - 

Three textbooks in occupational medicine appeared in this year. 

fhnatcne and Miller published with a chapter dealing with occupational 
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cancer, They consider three categories of carcinogenic materials: estab- 

- lished, suspected but %n dispute or unpro%en, and established for animals 

only. They place asbestos in the suspected category. They comment, "In 

the Unifi;d States, particularly since the studies of Braun and Truan, there 
is consiéerable 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. H. 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 ;oted that pleural 
" -sothelioma is also prevalent, especially in the crocidolite industrie;. 
No references were given. Schilling published with a chapter on Industrial 

APulnonary Diseases prepared by J. C. Gilson. On the subject of asbestos 

and lung cancer, Gilson refers only to studies by Doll (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=zunication from Knox which suggests that among men exposed only after 

tke Introduction of dust control measures in 1931 (the Asbestos Industry 

‘Cflson Dust 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 epidemiclogical 

studygof asbestos workers, the second to be carried out in North America, 

the third in the world literature. Several occupational groups were studied 

in addition 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 sigrnificant. 7Two other occupations, 

cooks and painters were identified as having a significant excess. The 

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 carcinorma 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 

betwuen asbestosis and lung carcinoma be possible. 

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

TTtt- seven cases of lung cancer, four cases of pleural cancer, three cases 

s 4 3! wbo 

ivT.iencal cancer, and four cases of stomach cancer. He commented on the 
LI R £:c;nsis:ency in papers by Bohliz and Jacob (1955, 1958) stating 

T et 

i< <ounted 110 such cases by 1953. 
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that they conclude that lung cancer is no more frequent in asbestos workers 

{“ 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 g}rlier paper by Leicher (1954) on these cancers. He also fglt stomach 

cancer was in excess. 

Keal reviewed the literature quoting data by Merewether (1%949), 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 deaghs. Among the deaths there 

were 14 who died with lung cancer. He also drew attention to a broochial 

carcinooa in one patient without asbestosis, but whose sputum contained 

asbestos bodies many years after removal from exposure to asbestos. Also, 

" 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 

peritoncal cancer. 

A very influential study on pleural mesothelioma was published by.\\\\\\\‘-. 
Wagner, Sleggs, and Marchand. Prior to 1960, pleural cancers had been ; 

noted by Cloyne (1933), Wood and Gloyne (1934), Wedler (1943), Behrens (1951), 

Cartier (1952), Weiss (1953), Leicher (1954), Bonser, Faulds, and Stewart 

(1353), Doll (1955), Bohlig and Jacob (1956) and Van der Schéoc (1958). 
Only three of these writers had definitely associated pleural cancers with 

awdesios (Wedler, Weiss, and Leicher). All three of these, interestingly, 
. 

- T — 
#<blialied {n Cersan. 

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

o e®lL e e ¢ 
* +Ocused on primary malignant tumors of the pleura in relation 

CRMC-Motley1000-Subj-002993 

Philip E. Enterline, Asbestos and Cancer: The First Thirty Years (1978)
ACL Doc 13129 · Page 48 of 144

Published by AsbestosClaims.Law

asbestosclaims.law/library/13129/48

https://asbestosclaims.law/library/13129/48


.
.
 

. 
+

 
.
 

44 

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 

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

et al p;esen:ed epidemioclogic evidence for such a difference. They 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 Wagper et al greatly extended ghe field for 

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

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 can produce 

cancer of the lung. R. T. Johnstone replied ch;: there is no epidemiologic 
evidence that free silica produces lung cancer. BHe added,‘hbwéver, that of 

the several s;licates, asbesgos is under suspicion, especially in Great 
Britain. He then stated, "In the American literature there is no evidence 

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

X. Trinble replied, disagreeifig with Johnstone with regard to asbestos, 
and quoting Stoll (1951), Isselbacher et al (1953) and E. Cuyler Hammond 

(Mayer and Maier 1956) who felt the evidence was "suggestive." Johustone 

replied quoting Paul (JAMA 175:601, 1961) on the importance of epidemio- 

123tcal evidence, stating that "there is no epidemiological evidence among 

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

?J: '3 *%¢.i5 has not been fully confirmed." Johnstone placed much weight on 
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i-nidemiologic evidence., He was right in that neither of the American 
U 

étospective épidemiologic studies (Braun and Truan 1958, Dunn, Linden, 

and Breslew 1960) bad been interpreted as supporting the hypothesis, 'Ac:u~ 
ally, the _statistician-epidemiologist, E. Cuyler Hammond, did not lend 

strong su;port 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 
to crocidolite asbestos mined in the North West Cape of South Africa. \ 
J. F. Knox, in a letter':o the editor offLancet, disagreed with the con- 
clusions of Keal (19§0) with regard to a ;elationship 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 connection 

b£ Jeen the patient's asbestos dust exposure and the mesothelioma was very 
probable. Heard and Williams reported on three lung cancers atd one case of 

peritoneal mesothelioma in six ca.ses of asbestosis. They felt there is little 
doubt there is an increased frequency of lung cancer in asbestos&s and, 
coreover, th2t these effects may ;o: be confined to the lungs. They noted, 
however, that all their cases were heavy smokers. 

Telischi and Rubenstone reported a brounchogenic squamous-cell carci- 

no=a, a bronchial adenoma, and an adenocarcinoma of the stomach seen at 

dutopsy in a "plaster mixer" with asbestosis. They accepted the relation- 

ship between the lung cancer and asbestosis, but did not consider likélx. 

any relacionspip between gastric carcinoma and pulmonary asbestosis. A 

tevicw and discussion of asbestosis research was published in Polish 

(S(.jc:ikicwicz). Regarding asbestosis and lung cancer, the conclusion was 

T3t lung cancer is enhanced to a greater extent by asbestosis than by 
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sk"cosis. ?his review placed Merewether (£§49). Wedler (1943), Gloyme (1951) 

and Doll (1955) as favoring an associatiofi, 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 om 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 is a "very harmful and " 

lethal fitre.” Thoupson reported on seven cases of mesothelioma, four pleural 

and three perZtonezl. None had asbestosis clinically. Six of these had 

a{ stosis mi---szopically, however, all had either worked with asbestqg or 

lived in zreaz wtere i:’vas mined. Thompson was concermed about the enormous 

increase i3 tzz world consumption of asbestos and the possibility of a marked 

increase ¢Z ==szthelioma in people who have occupations in which exposure is 
- 

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

letter o0 :%e zZZ::z: of the British Medical Jourmal, expressed concern over 

lack of c:rrelztizz between the severity of pulmonary asbestosis and the 

occurranc: =% :éz::beliamas. They felt more information was needed on expo- 

sure f:ir z_cn =z:2: and asked for information concerning any patient in whom 

this tvza 22 <=2 =ad been diagnosed; A method for differentiating between > .- - 

2.z2.2=z and peripheral pulmonary adenocarcinomata was noted. 
- 

?leural =:-- (3
] 

“ e e ee T ee . ) *Cauzriv. Wazs: :2i Elmes replied, reporting asbestos bodies in 12 out of 15 

fases 1l :.fi_:2 :zlzural mesothelioma. In only one, however, were asbestos 

< 

T . =i+ .. : no opinion on the subject but note the high incidence 
e -7 .:7 .- watients with asbestosis. 

c— 
CRMC-Motley1000-Subj-002996 

=
 

- 
= 
e

 
.
 
—

 
P

t
 
A

 
< 

= 
oo

 
e

 
e

t
 o

T
M

 

Philip E. Enterline, Asbestos and Cancer: The First Thirty Years (1978)
ACL Doc 13129 · Page 51 of 144

Published by AsbestosClaims.Law

asbestosclaims.law/library/13129/51

https://asbestosclaims.law/library/13129/51


47 

3 

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

clear-cut history of exposure. 1In 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 ché<exiscence of this 
neoplasm was by no means universally accepted. He preferred the term "the 

peritoneal tumor of asbestosis.” 

Hunter published the third edition of his book, "Diseases of Occupa- 

tions.”" In it he cites post-mortem data published in thg 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, 2nd the 1960 report by Wagner, Sleggs and Marchand. Ee did not 

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

izne impression he believes in the association. 
In 1962 Wagner puglished the first paper on experimental induction of : 

oesothelial tumors of the pleura i{n rats, and what might be th§ 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 experiment by Schmahl). Of 30 fats with crocidolite asbestos 
injected in the pleural cavity, two developed mesothelioma; of 20 rats 

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

with silica, one developed a mesothelioma. His only comment was that the 

° ) recuction of tumors by chrysotile and silica complicated the interpretation 

sf %is findings. 

Scveral reports on asbestosis and cancer of the lung appeared. 

2.h and 

Cordova, . 

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

* Autopsy or surgery). They citedBridge and Henry's 1928 paper 

= 
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ofitl;hing’copdicions for the acceptance of industrially acquired cancer and 

acknowledge that these conditions bad not as yet been fulfilled for asbestos.. 

fnever:heless, they concluded that there is sufficient clinical pathological 

‘;vidence to make it highly probable that asbestes is a carcinogenic agent. 
ringetlang and Jindrichova published the first paper in Czechoslavakia on — 
the subjegt 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 v 
(1938), Gloyne (19515, and Me}ewecher (1949). They add that in their case 
possibly past tuberculosis and cigarette smoking were also involved. 

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 

{_Lth occupation. Another paper by DeLaguillaumie, Champiex, and Jacquemet, 

reported on the same case and considered the association between asbestosis 

and lung cancer probable based on their review of the litergcure. 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 

P
R

 

who reject the carcinogenic role of chromium and asbestos.* Their conclusion 

was that there 1is no connection in their case between the lung cancer and 

the asbestosis. 

- ‘J:.‘: “iv Anatomique de Paris, April 13, 1961. 
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C 49 
The Period 1963-64 

1963 

The third North American prospective epidemiological study appeared. 

Mancuso and Coulter identified 1,495 employees of an asbestos products plant 
- 

who were working sometime in 1938 or 1939. They followed these workers from 

1940 to mid-1960 and observed 15 lung cancer deaths among males vs 5.4 ex- v 
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 idenéifying and following industrial coborts. It contains no 
literature review to support an argument for a relatiomnship between asbestos 

lung and peritoneal cancer. However, it is clear the authors believed this 

relationship exisfied. They felt-that asbestos initiated histologic change 
f"fficient to initiate the carcinogenic process, although it may not reach 

k:e stage of clinical or X-ray evidence of asbestosis. The plant studied 
by Mancuso agd Coulter is the same plant studied earlier by 0'Donnell and 

Mann (1957). The title and focus of Mancuso and Coulter's paper may have 

prevented frequent referencing in literature dealing with asbestos and cancer. 

It was the first positive American prospective epidemiological investigation 

on 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 

°a treads in asbestosis in Great Britain and noted that despite the regulation 

2{ dust in the asbestos industry since 1933, asbestosis was still occurring. / 

Nearle YW31f of the certt 
—— Py 

{ 
fied cases in the preceding two years occurred in ! 

oLy **.<lators, whose vork was not covered by the regulations. They felt that 
a— 
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50 

.effor:s should be made to find a substitute for asbestos. They also noted 
" that in a minority of asbegtosis patients, a f:f:i_iggg_sigsgz_geve;pps, and ‘w—— 

"wse seem to have been seeing this termination more frequeantly in receant . 
years.” In a discussion of this, Smithers pointed out that there is evidence 

of the effectiveness of dust control measures as evidenced by a decline in 
new cases in the late forties and early fifties and an increase in years of 

- 
A

 
=

 

exposure before diagnosis of asbestosis, Dr. Smithers added that he believed 

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 Huunter (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 
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and Rubenstone (1961), Wagner, Sleggs, and Marchand (1960), and Isselbacher ! 
§ 

and his associates (1953). Thbe case under discussion was a 56-year old - ' 
§ ) 

slumber. The diagnosis was asbestosis and pleural mesothelioma. 
1 

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

Jritish Medi~3al Journal by Smither, Gilson, and Wagner for inforfiacion on e
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atients with malignant mesothelioma, J. G. Thompson wrote from South Africa 

ointing out that he recently described a new pulmonary conditiom, basal 

sbestosis, which is associated not only with mesothelioma of the pleura 
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:t also of the peritoneum. This condition produced no pulmonary signs or 
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Tptoms and is not evident clinically, and since it does not shorten the 
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'tient's life it produced more malignant tumors than asbestosis. Thompson 

so published an article which attracted much attention and set the stage 
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a4 new area of investigation. . He reported that in 500 consecutive autopsies 

subjects 15 years of age'and over, 132 or 25.4% showed asbestos bodies, 
s 

¢ 
\ 
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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 

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.TM 

In reply to Thompson's letter to the British Medical Journal, 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%vemeqc by asbestos fibres and may be another presentation 

of asbestosis. Subsequently, Lawson wrote to report that one of the patients 

died and posc-mOtEem examination showed asbestosis and fnvolvement of the 

peritooeun by tumor tissue. 

{ A case report appeared in Italian on an insulator with asbestosis and 

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

relatively rare since :hey‘had seen 30 other cases of asbestosis without 

cancer. They felt that asbestos alone has only a predisposing action to 

cancer. 

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. BHe 

stated that, "Perhaps with more accurate reporting, the alleged association 

of 1nhalation‘of asbestos fibre with other intercurrent disease conditions 

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

5?{3 carcinogen, or a co-carcinogen. However, the true relationship will N 

T¢=1in cbscure until responsible reporters can evaluate the relationship 
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between agent and disease and not just jos title and disease.” He went on 
:_ta state :ha; 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 more cases of pulmonary malignaucf than among the 
" general population. 

1964 

Another type of epidemiological study was published. Oettle studied 

tse geographic distr;bu:ion of cancer og various sites and hiSCOpa:hologic 
types in Africa. He felt data suggested that more than 80 percent of cancers 

affecting Westeru races are enviroomentally induced and potentially prevent- 

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

of South Africa containing asbestos mining operations when compared with 

areas without asbestos mining but with sim{lar populations and a similar 

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

intermadiate lung cancer'nortality rates. No significant differences or 
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 

lizcracure from three (Doll, Braun and Truan, and Mancuso and Coulter) to 

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

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

?Lpe logging) and were exposed only to chrysotile asbestos. The study was 
-',‘4‘.. 

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

L4 ‘s {5 a currently popular quotafion 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 observed, 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 

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

factor in pleural mesothelioma. 

Selikoff, Churg, and Hammond s:udie{ 632 insulation workers with a ~ 

ninimum of 20 years since first eiposute to asbestos. They observed 43 
respiratory cancer deaths as compared with 6.6 deaths expected. There were 

three pleural mesotheliomas and one peritoneal mesothelioma., They also ob- 

éfi_:ed cancer of the stoma;h, 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.” t 
! 

his was the first U. S. study to show such a high incidence of asbestos- 

zlated cancer. Doll, in England, added to his 1955 observations in a \ 
'neral paper on susceptibility to cancer. Of 104 men employed more than /} 

¥ears 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 Britain in 1964. Owen reported 16 cases-of pleural mesothelioma and o 
v 

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

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

"< dn 14 of the 17 cases. He concluded that exposure to asbestos is 
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a major factor in the causag;on of diffuse mesothelioma. Hourihane reviewed 

34 cases of confirmed mesothelioma from London (England) and of 30 where e 
{“.1ung parts were available, he found asbe;tos bodies in 15. He pointed out 

that the majority of his cases did not have asbestosis beforé death and many 
gave no‘his:ory 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 i{s umlikely to be 

fortuitous. Enticknap and Smither reported 1l 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 pulmonmary 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 felt the frequency of lung cancer in agbes:osis was high compared with 
‘:he male population of the Central Bohemian region (Czechoslavokia). His 
major interest was the association between asbestosis and tuberculosis, a 

problem he concluded needed investigation by intermational cooperation. 

Noeninckx (French) reported three cases of lung cancer — one with, in 

addition, a malignant peritoneal tumor Au: of 10 patients he had treated 
wvith 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 

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

::".. = d 

2iscase In CrcaF Britain, a high proportion of cases are recognized during / 

+%% 1n the event of death, there is an autopsy examination. During- 

. 

: 

> 

i 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 18.27 for the period 1931-40 to 44.97 for the period 1961-62. For 

femals; comparable percentages were 11.9% overall; 6.1Z for the period 

1931-40 and 18.22 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 i3 a considerably greater risk of dying from lung cancer ‘/// 
or mesothelioma if asbestosis is present." In America, Gafafer published 

a book on occupational 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 oo the subject of asbestos and cancer. K Murray 

( ‘iscussed pleural cancer in relation to type of asbestos in Africa. He ac- 

knowledged that while all evidence pointed to érocidolite asbestos, this 
. 

type of asbestos had been 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. 
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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 
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. relacionship than denying a relatiomship: . A 

"While it has been reported that there may be an enhanced _ 
Prevalence of pulmonary neoplasia in some asbestos industries 
(e.g. crocidolite or amosite) as in some locations (e.g. South 
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.'TM 
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B Kegan, in a Russian review of lung and pleural cancer in relation to 
azd vitvsis, noted the higher percentage of lung cancer seen by most authors 
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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 i{s 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 injeéted with amosite 
asbestos. Twenty~nine survivors were still being followed at the time of 

their report. 

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 u 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. On the quesc: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 

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

-t le asbestosis to be present for a causal felationship between asbestos 

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

" "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 
Ttequired to confirm that there is no correlation between 
eéxposures per se and these tumors (i.e. in the absence of - 
asbestosis).” 

- 

q. C. Gilson, in a discussion of unresolved problems associated with 

human exposures to asbestos also reflects this view. In addition, be saw as 

unresolved problems in regard to cancer: (a) the relationship of the type of 

asbestos to asbesiosis, 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 

{ Uy the International Union Against Cancer. This working group met at the time 

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

was published in August, 1965. 

In 1964, the Johns-Manville Corpo-ation placed the following 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. 1If dust is created when this product is 
handled, avoid breathing the dust. If adequate ventilation 
control is not Possible, wear respirators approved by the 
U. S. Bureau of Mizes for pneumoconiosis-producing dusts.” 
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CONTEMPORARY OPINIONS 

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

relationship between asbestos and cancer, many do not. In most cases careful 

reading 6f 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, & 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 section. 
F 

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 

‘uie subject of asbestos (or asbestosis) and lung cancer, I classified the 
» 

inpression 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 

categories, a subdivision was made as to whether I felt the writer .thought 

asbestosis must or must not be present.* Entirely independently, I.T.T. Biggins 

windly classxfied the same articles in the same manner, 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 

indicaces the type of article, whether the original article was in some 

*Cne of my student assistants (N.S.) checked and often improved my classifi- 
- 34 10'1 

"%f:!flcgins is a Professor of Epidemiology, School of Public Health, 
theversily of Michigan. 
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language other than Eanglish, and whether the author conditioned this opinion 

on type of asbestos fiber. In a few cases involving negative animai experi- 
ments, :pe paper has been put under the unproven column even though the writer 

may have personally believed in an association between asbestos and_canca: 

(eg: Haeper 1955). Generally, hawev;:, where original data were presented, 
the vriter's opinion coincides with what the data seem to show; Table A 
provides sufficient information to locate any single writing in the bifiltog-' 
raphy. Where textbooks had chapters writtea by other than the author or 

editor, the pame 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 with little change 

‘4n the position of individual writers. In fact, with the exception of Bohlig: 

individual writers rarely changed their‘pasition 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 

never moved to the "definitely"” column, while even as late as 1965 there is 

an entry in the unproven column. Textbook writers were amrong the last to 

acknowledge a relationship, vfiereas writers of editorials were among the 

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

voproven column but five textbooks. 

f
 e
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60 ‘ 

Starting in 1955 there was a.shift to the notion that asbés:os can 

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

(‘ th the introduction of ths idea of'nicroscop:lc asbestosis -- that .13, asbes- 

tosis that causes no clinical 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 

ideatify 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 uist?d and how it should be 

defined. Pleural and abdominal cancers were sometimes men:io;ted in relation 
to asbestosis but until the report by Wagner, Sleggs and Marchand in 1960, 

this was not a major focus of research. 
. 

- 

{- A review of opinions similar to that for lung cancer was done only 
by myself with the tesui:s shown in Table B. This 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;:ed.- A ‘ 
flood of articl;s following the: appearance in 1960 of the paper hy' 
Wagner, Sleggs, and Marchand is apparent. In 1965, not a‘single writer ~-J 

expressad doubts about the relationship. M.iny- did condition their opinions 

oa the type of fiber involved, however, believing that crocidolite asbestos 

vas =ost likely to be related to mesothelioma. 

CRMC-Motley1000-Subj-003010 

Philip E. Enterline, Asbestos and Cancer: The First Thirty Years (1978)
ACL Doc 13129 · Page 65 of 144

Published by AsbestosClaims.Law

asbestosclaims.law/library/13129/65

https://asbestosclaims.law/library/13129/65


Five Periods in Knovledge and Attitudes 
[ 4 

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

(“}nc 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 divided 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 relationship first in England and then in Americs; 

The Period 1955-63, &qring which epidemiologists and bioscatisciciansAentered 
the picture and demanded positive epidemiological evidence, and in which no 

further progress was made toward achieving a concensux; and The Period 

19563-64, during which positive epidemiological studies coupled with positive 

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

of cancer. ) . 

EKey to Tables A and B 

¢ Code . Meaning 
o] , Original article (observations, studies, 

experiments.) 

R Revieuw Article 

E Editorial . 

c - Communication (letters, etc.) 
T Textbook or Momograph 

* Foreign language article (not English) 
a Animal data 

q Quote from other source - no opinion 
expressed 

£ Association depends on type of fiber 
(name) Author vhose opiniou is classified 

e.g. Article author (Discussant authdr) 
or Textbook Editor (Chapter author) 

Sarcoma only 

(‘.mthor s Last Name (0 a, f}: indicates an original article on an 
1nxnal study where the author expresses the opinion that the association 
- dependent on the type of fiber. 
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: ‘ TabTM= A . i 
of Authors Publishing 1933 - 1963 ' 

Opinions 
Regarding the Causal Relationahip Between 

Asbestos and Lung Cancer - 
t & b 

pefinitely Causes Possibly Causes . 
Lung Cancer ~_Lung Cancer Unproven or 

Without Only After Without Only After Does not Cause 
Year Asbestosis Asbestosis Asbestosais Asbesatosis Lung Cancer 
1934 Wood {0} 

1935 Lyach {0} Gloyne {0} 

1936 Egbert {0} Gloyne {0} 
1938 #Nordmann {0} sreleky {R} Yorwald' {0, a} 

#Hornig {0} #Koelach (R} Brit, Med, J. {E 
J.A.M.A. (E) 
Lanza (Gloyne) {T} 

1939 | sBader {R} Klotz {0} 
#Saupe {0} Lynch {0} 

’ 1o {R} 
' Lanza (T} 

1940 O ' Gardner {R} 
. ‘. HES A 

1941 #Nordmann {0, a} sLinzbach {0} #Desmeules {0} 

2
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$~aio A (cont,) 
Opinlons of Authors Publishing 1933 - 1965 

Reparding 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 Asbestosis Asbestosis Asbestosis Asbestosis Lung Cancer 
1942 *Wegelin (R} Holleb {0} *Welz {0} Hueper (T} 

1943 *Yedler {0) Homberger {0} Wampler (T} *Wedler {R) 
*Boemke {0} 
Hueper (R} 

1946 Hueper fn} . King {0, a) Hueper {R 

1947 
Kennaway {0} *Wegelius (0} 

1948 *Saitg {R) Lynch {0} Warren {R} 
Cureton {0} Teleky (T} 

1949 Merewether {0} Doig {R) 

| Wyers {0) 
' ' J.A.M.A, (B) 

1951 leper (R) Gloyne {0} Vorwsld {0, a} owen {0, q) *Behrens {0, a} stoll {0} . Sax (T} Tabershaw (R} £
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«#le A (cont,) 

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

Asbestos and Lung Cancer 

Definitely Causes Possibly Causes 
Lung Cancer Lung Cancer ‘ Unproven or 

Without Only After Hithout Only After Does not Cause 
Ycar Asbestosis Asbestosis Asbestosis Asbestosis Lung Cancer 

\ v 
| 1952 " Smith {R} *Behrens (R} Smith {R, a} 

- Hueper {R} . Smith (Cartier) {0} 
Werber {0} 

1953 IUAC {E} Isselbacher {0} Lynch {0} 
’ tWeiss {0} 

Smith {R) 
*Boemke {0} 

1955 Doll {0} funter {q) Brealow {0} Lynch {0} Cartier (0} 
Brit, M. J, (E} Knox {c} : Smith {R. £} Hueper {0, a} 
Lancet {E} *Rambols {0, £} - #Jacob {0} 

#Porligiotti {0} 
Hueper {0} 
Bonser {0} 
Merewether {0} . 
Hueper {R} ‘ ' 

1956 Weller (1) Merewether (T} Rosenblatt {T} 
(Goldblatt) 

. Hueper {R}) *Francia {0, f)} - Todd {0} 
#Bohlig (R} ‘. McGee {q} — Mayer (Hammond) (T} 

#Bohlig (R} 
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Table A (cont.) 

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

Asbestos and Lung Cancer 

Definitely Causes’ Possibly Causes 

Lung Cancer ‘ Lung Cancer . Unproven or 
,Without Only After Without Only After Does not Cause 

Year Asbestosis Agbestosis Asbestosis Asbestosis , Lung Cancer 

1957 Jonea-William {0} 0'Donnell {0} sax (1} 
- Pairhall {T, q] Lynch {0, a} 

Lancet {E) 

1958 #Schmshl {0, a, v} Coldblatt {R} Patty (Sander) {T} Braun (0} 
#Bohlig {0} *Bohlig {0} 
*Chauvet {0} 

1959 *Bohlig {0} DuBois {T} . #Nordvik (R, £} 
: Homberger (Hueper) {T} 

*Bohme {0) 
#Bohme {0) 

Eckardt {T} 

1960 Flemlng-(Schefiars)(T} Keal {0} Johnatone (T} 
Schilling (Cilson (T, f) Anderson {0} punn {0) 

tKkonig (0} 

1961 Heard {0} #Sczymczykiewicz (R} Johnstone {C} 
Teliachi {0} 

*Frankel {0} 
Trimble (C) 

*Krzymien {r} 
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Table A (cont.) 

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

Asbeatos and Lung Cancer 

Definitely Cauges Posaibly Causes 
Lung Cancer : _Lung Cancer Unproven or Without Only After Without Only After Does not Cause Year Asbestosis, . Asbestosis Asbestosia Ashestosis Lung Cancer 

1962 ‘*Champeix - - {0} Cordova {0} *Danrigsl {0} #DeLaguillaumis {0} | #Fingerland {0} 
Hunter (T) 

1963 Mancuso {0} Leatheart {0} . *Farina {0} Lanzg (Smith) (T} Castleman (Knowles) {0) 
Walters {0} ' 

1964 Doll {0} #Noeninckx {0} *Navratil {0} Dis. of Chest (R, f) Elwood {0} Buchanan {q, £} *Kogan {0} Oettle {0} Gafafer {T} Selikoff {a} 

1965 N. Eng. J. M. (E} Dutra {0} Cauna {0} Baum (Andrews) (T, q} 1UAC (B} Elmes {0} 
Hinson (R} 
Jones-Williams {0} 
Can, M.A.J. {E} 

*Angpach {0} 
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.o Table B 

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

Asbestos Exposure and Hggothaliona 
- 

Apefinitely Causes Possibly Causes Unproven or Doesg Not ! 
" Mesothelioms Mesothelioma Cause Mesothelioma ) 

: . | Gloyne {0} . ' 

wood {0} 

sJedler {R} _ LE 
sedler {0} : 

Doig (R} ; 

*Behrens {0, a} : 4|81 

smith (R} Smith (Cartier) {R} ‘ 

| 
neiss {0} ' 

*Leicher {0} 

—
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Bonser {0} 

*Bohlig (R} 

*Van der Schoot {0} 

Schilling (Gilson) {T, £} | Keal {0} 
“oaig {0} Wagner {0} 

Fleming (Schepers) (T, f} 

— A l 
‘;g;’:‘-~_'19€‘; , Heard {0} . Knox {C} 
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Opinions of Authors Publishing 1933 - 1965 
Regarding the Causal Relationship Between 

Asbestos Exposure and Mesothelioma 

L
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Table B (cont.) 

68 

-
 

n p 

Definitely Causes Possibly Causes Unproven or Does Not 
" Mesothelioma Mesothelioma Cause Mesothelioma 

McNutey {0, £} Smither {C} 
Thompson {0} Buater (T} 

McCaughey {C} 
Enticknap {C} 

Leathart (Smither){R, £} 
Mancuso {0} 
Walters {R} 
Thomson {C} 
Lawson {C} 
Lavson {C} 

Castleman {0} 
Thompson {0} 

Buchanan {0, £} 
Enticktap {0} 
Hourihane {0} 

#Noeninckx {C} 
oettle {0} 
Owen {0} 
smith {0, a} 

Gafafer {T} 
Murray (R, £} 
Elwood {0, £} 
Fowler {0} 
Selikoff {0} 
Brit. Med. J. {E, £} 

Dis. of Chest {R, £} 

Dutra {0, q} 
Elmes {0} 
Hinson {R} 
-Selikoff {0} 
Smich {0, a, f} 
Steel {0} 

*Anspach {0} 
N. Eng. J. M. {E} 
Can. M.A.J. {E, £} 
1vac (E} 
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CONCLUSIONS 

In Cermany the question of whether asbestos caused lung éancar seemed 

to have been settled by the early 1940's. Asbestosis had been recognized 

for over 40 years. TIm 1934 in England, Wood and Gloyne reported two cases 
- . m— am— 

of lung carcinoma seen st sutopsy in 43 cases of asbeséfigis, ané in.£935 
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 

Ufii:ed States, and in 1936, Egbert and Geiger reported a case — also E;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 reinfo;ced by 

an animal study: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 crédit for discovering the relationship between asbestos and lung 

cancer. Meanu.hile, in the United States, Hueper declared that, "Asbestosis 

cancer of the lung is the most recent newvcomer among the occupational cancers 

of this organ." 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 

rclationship finally accepted? 

Cloyne, to whom credit for the discovery should really have gone, 

was extremely cautious in interpreting his findings. In his 1935 report, 
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Cloyne quoted Bridge and Henry on conditions that must be fulfilled in order 

chat cancer be classified as industrial im origin: (a) that the - 
incidence rate in the occupation under review should exceed that in the general e

 
—

 

popula:fgn, to a significant extent, and (b) that in the occupation concerned, 

there shéuld-be sufficient association of the workers with a substance proved 
sxperimentally to have carcinogenic properties. In Cloyne's lifetime 

:hese conditions were not fulfilled. Nearly all the evidence dealt with the 

ssociation of asbestosis and cancer as seen at sutopsy. 
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In a paper published 

s>sthumously in 1951. Gloyne expressed concern for the selection obvionsly 
3 

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

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

neral population, only 2.4Z of deaths from all causes at ages 15 and over iy 

e due to malignant disease of the lung. 

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

concerned not only with the problem of selection but also ‘with the lack 

sxperimental evidence. 

P
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—
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—
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=
 

Only Nordmann and Sorge claimed to have produced . gfl 

ter experimentally with asbestos, while experiments by Vorwald and Karr, 

» 
» Clegg and Rae, Vorwald Durkan and Pratt, Behrens, and Hueper were 

tive. Moreover, W. E. Smith, in a review of animal work with asbestos, 

luded that the study by Nordmann and Sorge appeared to demonstrate thact 

stos did not provoke lung tumors, since of the two tumors reported in 

itos-exposed animals, one was, based on photographs presented, merely a . 

ous cell metaplasia, while the other, asserted to be an adenocarcinoma, ‘ 
type of tumor that cam arise spontaneously from the mouse adenowma." 

.. | 

¢per seemed to agree with this and, outside of Germany, Smith's views 
1) 

- ’ 
cmann’s work gained some acceptance. 
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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 andiiung can- 
cer as compared with silicosis and lung cancer wmust have been disturbing. 

lanza was also concerned about the same selectivity that worried Gloyne and 

Lynch,'and he wondered, in regard to English claims of an association in 

autopsied cases of asbestosis, how mfiny cases of lung cancer would 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 

view, by a report by Merewether who, in 1949 compared lung or plefira; cancer 
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, hovfiver, this 

seems to have given birth to a new idea: 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; povever, 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 ihis up as an argument for a difference 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 fider contami- 

aation), 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, 

%7 3% “¢T to the question of selection that so bothered Cloyna and Lynch. 

* 1772, aa epidemiological study vas reported of the type envisioned by 
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Ldgé Qfid Henry in which it was shown that the incidence of lufig cancer in 

zroup of asbestos-exposed workers in England greatly exceeded that in a 

sparable group in the general population. This marked an end ko a period 
n conc%gsions vere based largely on pathological and clinical obserygcions, 

1 opened the door for contributions by bilostatisticians and epidemiologists. 

probably also set back acceptance of a relationship between asbestos and 

wcer in the United States by another decade. 

The epidemioiogi;ts 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 

;» 1ittle epidemiologic data to establish a significant relationship.” 1In 

'8, the Committee on Occupational Cancer oi 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 fairst two epidemiological studies of this kind on asbestos and . 

g cancer in North America in 1958 and 1960 were considered‘ka 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 vhat ended the debate.in the United States? Probably three things: 

itive efiidcmiological studies in the United States in 1963 and 1964; a 
iciy read 1960 study that showed that asbestos was associated with a fare 
r -- 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 B‘fid’ge and Henry, and which would have satisfied Gloyne, 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 :h‘:l Germany. - e 

Clearly, the matter involved a question of what is acceptable and 

mclusive evidence. Perhaps a special set of rules are needed for relation- 

ups like asbestos and lung cancer where some other biologic response, such 

- asbestosis, can be used as evidence of significant eiposure, and the rules 

oposed by Bridge and Henry were not appropriate after all. Many writers 

re convinced of a relationship long before epideniologicxl':nd experimental 

idence was available. Aside from the high incidence of lung cancer in 

sestotics, they were impressed by the predominance of c;nr.er in cae lower 
jes, the time lapse between exposure and disease, t:l;e high incidence in 

males, and the young age of many of the cases seen. Moreover, there veéc 

sonable theories regarding mechanisms by which asbestos could cause cancer, 

Se arguments were seldom acknowledged by the epidemiologists and biostatis- 
fans. . 

In any event, the issue was definitely settled for the United States 

2 conference on the Biologic Effects of Asbestos heid in New York City 
1964. ‘At that conference addicional epidemiologic evidence was presented, 

of 20 papers preseated in which an opinion was expressed, none dissented 

1 the view that asbestos is a cause of cancer. 
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86. 

* 

ABSTRACTS OF ORIGINAL ARTICLES 

1934-65* 

*Zxcluding papers presented at the Conference on the Biologic Effects of 
ol Asbestos, New York City, October 1964. 
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ik Date: 1934 
- . 

{ Reference: 

Wood, WB and Gloyne, SR: Pulmonary Asbestosis: A leview of 
One Hundred Cases, Lancet, 2, 1383 (1934) 

= 
2 
g ‘ Type of Cancer: 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) 

3 

, | 

- . 

Findings: Two Cases of Lung Cancer in 100 asbestos workers (autopsy) 

5 -_? Date: 1935 

Reference: 

3 Gloyne, SR: Two Cases of Squamous Carcinoma of the Lung 
Occurring in Asbestosis, Tubercle, 17, 5 (1935) 

3 Type of Cancer: Lung Cancer 
3 

Yethod of Study: Case Report (2) 

Population Examined: Autopsy Reports (2) 

wsture of Exposure: 

—
rn

ite
 
e

 

Occupational - spinner and worker in mattress and 
opening departments of asbestos factory 

Mate rial: Not Given 

tccatfon: England (London) 

* by - .. Fiolimen: 

U S
R
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 T

TE
 e

t
 

Tw2 cases of lung cancer in two cases of asbestosis (autopsy) 
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Date: 1935 

Reference: 

88. 

Lynch, KM and Smith, WA: Pulmonary Asbestosis 1I1: Carcimoma 
of the Lung in Asbesto Silicosis, Am J Cancer, 24, 56 (1935) 

Type of Cancer: Lung Cancer 

Method of Study: Case Report (1) 

Popul;Eicn Examined: Autopsy Report (1) 

Nature of Exposure: Occupational -~ asbestos mill weaver 

Material: Not Given 

'Location: USA (South Carolina) 
Findings: 

(autopsy) 

Date: 1936 

Reference: 

- 

First recorded case (1) of lung cancer in a case of asbestosis in U.S.A. 

Egbert, DS and Geiger, AJ: Pulmonary Asbestosis and Carcinoma: 
Report of a Case with Necropsy Findings, Am Rev Tubere, 34, 143 
(1938) 

Type of Cancgr: Lung Cancer 

Method of Study: Case Report (1) 

Fojulation Examined: Autopsy Report (1) 

Ceriiw,y . . ) “aiure of Exposure: Occupational - weaver in an asbestos factory 

Material: Not Civen 

~c€ail.m: USA (Connecticut) 

Com Bt Fimlio.,: One case of lung cancer in one case of asbestosis (autopsy) 
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Date: 1936 

Reference:. 

Gloyne, SR: A Case of Oat Cell Carcinoma of the Lung Occurr;ng 
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 (Londom) 

Findings: One case of lung cancer in one case of asbestosis (autopsy) 

Date: 1938 

deference: 

Hornig, F: Klinische Betrachfiungen zur Frage des Berufskrebses der 
Asbestarbeiter [Clinical Considerations on the Question of Occupational 
Cancer in Asbestos Workers], Ztschr Krebsforsch, 47, 281 (1938) 

Type of Cancer: Lung Cancer 

Method of Study: Case Report (1) 

Population Examined: Autopsy Report (1) 

Nature of Exposure: Occupational - worker ir an asbestos factory 

Material: Not Given 

Location{ Cermany (Hannover) 

Tindings: One case of lung cancer in one case of asbestosis (auCOpsy)' 

Original Article: Cerman 

€3s¢ vas also reported by Nordmann (1938) 
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Bate: 1938 

Reference: 
Pl 

- Nordmann, M: Der Berufskrebs der Asbestarbeiter {[Occupational Cancer 
in Asbestos Workers], Ztschr Krebsforsch, 47, 288 (1938) - 

Type of Cancer: Lung Cancer - 

Method of Study: Case Reports (2) 

Populaciaa Examined: Autopsy Reports (2) 

Nature of Exposure: Occupational - worker in the spinning and weaving 
workshops, worker in pre-spinning workshop 

Material: Not Given 

lLocation: Germany (Hannover) 

Findings: Two cases of lung cancer in two cases of asbestosis (autopsy) 

Original Article: German 
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Date: 1938 

Reference: - 

Vorwald, AJ and Karr, JW: Pnoeumoconiosis and Pulmonary Carcinoma, 
Am J Path, 14, 49 (1938) 

Npe. of Cancer: Lung Caucer 

Methcd of Study: 

1) Review of roentgenological reports throughout the 
world collected from literature. 

2) Review of roemntgenological survey of individuals examined 
at Saranac Laboratory. 

3) Review of autopsy reports from literature. 

4) Review of autopsy':eports‘examined at Saranac Laboratory. 

5)* Experimental Study (animal). 

Yuuulartion Examined: 235 Guinea pigs* exposed to asbestos (part 5 of 
Method of Study) 

c. v+ of Exposure: Experimental* - heavy atmosphere conceatrations 

Mateial: Not Given 

Lacatou: U.S.A. (New York) 

Tindings: No pulmonary tumors observed in 235 guinea pigs exposed to high 
roncentrations of asbestos dust. 

*Oi:ly chig area of the research isclates asbestos exposure. 
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Date: 1939 

Reference: 

Klotz, MO: The Association of Silicosis and Carcinoma of the Lung, 
Am J Cancer, 35, 38 (1939). 

Type of Cancer: Lung Cancer = 

Method :of Study: Autopsy Survey 

Populagion Examined: 50 silicotics (autop;y) 
Nature of Expoéure: Occupational 

Material: Variled 

Location: Canada 

Findings: Four cases of lung cancer, none exposed to asbestos 

Date: 1939 = 

lteference: ) - 

Lynch, KM and Smith, WA: Pulmonary Asbestosis V: A Report of Bronchial 
Carcinoma and Epithelial Metaplasia, Am J Cancer, 36, 567 (1939). 

Type of bancer: 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 Carolina) 

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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Da‘tc: 1939 ; 
Reference: h E 

Saupe, E: Weitere Beitrage zur Rontgendiagnose der Lungenssbestose 
[Further Contributions on the X-ray Diagnosis of Pulmonary Asbestosis], 
Arch Gewerbepath u Gewerbehyg, 9, 391 (1939) . 

Type ~f Cancer: Lung Cancer - 

Method of Study: X-ray Survey 

Natu~c of fixposu:e: Occupational 
Populatlion Examined: 420 asbestos workars 

Matayial: Not Given 

loczzion: Germany ‘(Dresde.n) 
Findinz3: No lung cancer de.tec:ed in 420 asbestos vorkers (X-ray) 
Nuizg’. -1 Article: German 

‘wte: 1941 

1
 

lefei-uce: 

Desmcules, R, Rbusseau, L, and Sirois, A: Amiantose et Cancers 
¥:imcucives [Asbestosis and Lung Cancer], Laval Med, 6, 79 (1941) 

“J:¢2 oi Cancevr: Lung Cancer 

s . led of Study: Case Reports (2) 

Dupulat fou Examined: Autopsy Reports. (2) 

\ati.c of Exposure: Occupational - a machine fitter in the asbestos 
Sndvstry; asbestos bagger 

v Jnl: Hot Given 

7eui. "Ters Canada (Quebec) 

#%-"lign: Two cases of lung cancer in two cases of asbestosis (autopsy) 

‘il Avticle: French ‘ - 
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Date: 1941 

Reference: - 

Linzbach, AJ and Wedler, HW: Beitrag zum Berufskrebs der Asbestarbeiter 
[Contribution to the Occupational Cancer of Asbestos Workers], Arch 
Path Anat, 307, 387 (1941) 

et 

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 details for second case 

Material: Not Given 

Location: Germany (Berlin) 

Findings: Two cases of lung cancer in two cases of asbestosis (autopsy) 

Original Article: Germaan 

Date: 1941 P 

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 
to 13 weeks 

Material: Chrysotile 

Location: Germany (Haonover) 

Findlngs:» Two mice with carcinomas out of 10 mice surviving to 240 days 

Original Article: German 
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Date: 1942 

Referenca: - 

Holleb, HB and Angrist, A: 
with Pulmonary Asbestosis, Am J Path, 18, 123 (1942) 

Type of Cancer: Lung Cancer 

Population Examined: 

Method of 

Narure of 
with asbestos fabric; pipe coverar 

JSaterial: 

Lozation: 

Fivdinga: 

Autopsy Reports (2) ° 

Study: Case Reports (2) 

Bronchogenic Carcinoma in Associacion 

Exposura: Occupational - employed to cover steam and water pipes 

Not Giveg 

USA (New York) 

Two cases of lung cancer in two cases of asbestosis (autopsy) 

Jo.ors 1942 

Refe vence: 

wel 

Arch Gewerbepath u Gewerbehyg, 11, 536 (1942) 

z, A: Weitere Beobachtungen uber den Berufskrebs der Asbestarbeiter 
(Futher Observations of Occupational Cancer Among Asbestos Workers]. 

TvT.o. of Cancer: ZLung Cancer 

.1 Jd of 

“¢nulation Examined: 

Jdaruce of 

1. 
AL 

TM o'ings: 

Study: Case Reports (2) 

Autopsy Reports (2) 

Exposure: Occupational: 

Worker in dust cleansing and dust preparation departments 
Mixer in an asbestos plant — carding department 

Not Given 

Germany (Hannover) w 

Two cases of lung cancer in two cases of asbestosis (autopsy) 

si.izinal Article: German 
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Date: 1943 

Reference: 

Boemke, F: Asbestosis und Lungencarcinom [Asbestosis and Lung 
Carcinoma], Frankf 2Zeitschrift 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 

Findings: Ome 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 
exposure unknown 

Material: Not Given 

Location: USA (Connecticut) 

Findings: Three cases of lung cancer in three cases of asbestosis (autopsy). 
In this laboratory four cases of lung cancer in eight cases of 
asbestosis seen over time. — 
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Jase: 1943 

llefetence: 

E
a

l
 N
 

f Wedler, HW: Uber den Lungenkrebs bei Asbestose [Lung Cancer in 
Asbestosis Patients], Dtsch Arch Klin Med, 191, 189 (1943) 

1y, s of Cancer: Lung Cancer and Pleural Cancer (also; stomach, esophagus 
J and prostate cancer) = 

Ucffiod of Study*: Autopsy Review and Case Reports (3) 

seyvusation Examined®*: Autopsy Reports 

‘free e of Exposure*: Occupatiomal 

1) worker in an asbestos plant 
(2) worker in an asbestos rubber plant 
(3) craftsman in an asbestos plant 

e ridial*: Not Given 

i- “i9n: Germany (Heide.}berg) 

4 4+zak: 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). 

s-.ginrl Article: German . = 

.0 ar 'repor:s three cases, observed by Bohme, Teutschlaeuder and Alvens, 
..z cetively, not previously reported. 

e 

[y 

e e T R L T T P X YO IR Y T IR o e £ 
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Date: 1946 

Referencsa: 

Fleischer, WE, Frederick, JV, Gade, RL, and Drinker, P: A Health 
Survey of Pipe Covering Operations in Constructing Naval Vessels, 
J Ind Hyg and Toxic, 28, 9 (1946) . - 

Type of Cancer: =~ )
 

Method of Study: X-ray Survey 

Population Examined: 1074 pipe coverers in two government pavy yards and in 
two navy contract yards 

Nature of Exposure: Occupational - pipe coverers exposed to varied amounts 
of asbestos dust 

Material: Amosite (44 - 577) and chrysotile (6 - 432) 

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, on the Lungs of Rabbits, Thorax, 1, 188 (1946) 

Type of Cancer: No cancer mentioned 

Method of Study: Experimental (animal) Study 

Population Examined: 40 rabbits 

Nature of Exposure: Experimental ~ intertracheal administration 

Group 1: 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 

Location: England (London) 

Findings: No cancer in 40 rabbits after intertracheal administration of asbestos 
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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) - 

17pe of Cancer: Lung Cancer . - 

if thod of Study: Survey of Death Certificates ' 

Porlation Examined: Death certificates of cases of lung cancer and larynx 
cancer in males. from England and Wales for 1921 through 1938 

i'sivze of Exposure: Unknown 

morerial: Unknown *
e

 

Y“nzriion: Eangland (London) 

Sir4ings: Eight cases of lung cancer in asbesto's workers dying 1934 to 
1938 (Death Certificates) 

Tate: 1947 

‘ ‘-.’..'.'euce: = 

Wegelius, C: Changes in the Lungs in 126 Cases of Asbestosis 
Observed in "Finland, Actxz Radiol, 28, 1939 (1947) 

A Af Cancer: Lung Cancer 

Liiitod of Study: Roentgenological Survey 

.‘oulation Examined: Occupational; 476 workers, 126 with asbestosis 

Jature of Exposure: 34 workers in dressing works. (at asbestos mine); 
92 in factory for finished products 

Material: Not Given 

Jocation: Finland 

J'dings: No lung cancer in 476 asbestos workers, 126 with asbestosis 
: (roentgenological) . 

soisinal Article: Finaish - 
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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 

Method of Study: Case Report (1) 

Population Examined: Autopsy Report (1) 

Nature of Exposure: Occupational - worker in a factory making asbestos 
. pipe covers 

Material: Not Given 

Location: England (London) 

Findings: One case of lung cancer in one 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, J cases of lung cancer out of 40 cases of asbestosis 
over 18 years. . 

- 

Note: Presented at 13th Annual Meeting, American College of Chest ?hysicians, 

Atlantic City, NJ, June 8, 1947, 
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Date: 1949 

Reference: 

101. 

Wyers, H.{ Asbestosis; Post Grad M J, 25, 631 (1949) 

Type of Caacer: Lung Cancer and Cancer of Other Organs 

ifethod of S tudy: Autopsy Survey 

TMopulation Examined: Autopsy reports on 115 deaths from asbestosis 

wature of Exposure: Occupational - Workers from a company engaged in the 
manufacturing of asbestos products (see Smith 1952) 

tf2s2vial: Not Given (in article) = blue asbestos (crocidolite) South Africa 
(Smich - '52) 

‘ocatiocn: England 

#irdings: 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 

Neference: 

- 

1 
) 

Merewether, ERA: Annual Report of the Chief Inspector of 
Fac 

Type of Can 

idethod of S 

Population 

tories for the Year 1947, H.M.S.0., London, 1949 

cer: Lung Cancer 

tudy: Autopsy Survey 

Examined: 235 cases (deaths) from asbestosis from 1924 to 1946 

Mature of Exposure: Occupational 

Material: 

Location: 

Findings: 

Not given 

England (London) - 

31l cases of lung cancer in 235 cases of asbestosis 
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102. 

Date: 1951 

" Reference: 

Behrens, W: Uber Experimentelle Asbestosis [Experimental Asbestosis], 
Schweiz z Path, 14, 275 (1951) 

Type of Cancer: No cancer mentioned - 
Method of Study: Experimental Study (animal) 

Population Examined: 

a. 92 mice o : g 
b. 15 mice 
¢. 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 

intraperitoneally 
¢. 15 mg asbestos/cc intratracheally instilled 

Material: Chrysotile 

Location: Switzerland (Zurich) 

Findings: No cancer observed ) < 

Original Article: German 
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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 

@é:hod of Study: Autopsy Survey 

Population Examined: 1,205 lungs (or portioms of lungs), 1,036 with poeumoconiosis 
(121 asbestos workers - Smith 1952) 

ilature of Exposure: Not 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 lhng cancer and asbestosis are those 
reported by Wyers. (see: Smith 1952) 

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:' 
Stoll, R, Bass, R and Angrist, AA: Asbestosis Associated with 
Bronchogenic Carcinoma, Arch Intern Med, 88, 831 (1951) .- 

Types of Cancer: Lung Cancer - = 

Method of Study: Case Report (1) 

—— - .. . v - Pop;iation Examined: Autopsy Report (1) . 
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: Lung Cancer 

Method of 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 

Location: USA (New York) 

Findings: No lung cancer observed in various animals exposed t© asbestos dust. 
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Date: 1952 

Reference: 

Werber, M: Lungen-Asbes:osg und Karzinom [Pulmonary Asbestosis 
and Carcinoma], Z. Arbeitsmed u Arbeitsschutz, 2, 179 (1952) 

Type of Cancer: Lung Cancer 

ueégod of Study: Case Report ) 
Poé;lacion Exapined: X-ray Report and Thoractomy Report (1) 
Nature of Exposure: Occupacionai.- assescos plant owficr. 
Material: Not Given 

Location: Germany (Todtmoos/Schwarzwald) 

Findings: One case of lung cancer in a case of asbestosis (X-ray and Thoractomy) 

" Original Article: German 

Date: 1953 

Reference: “ 

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 
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107. 

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) 

Type of Cancer: Cancer of the Pleura - 

Method of Study: Case Report (1) 

Population Examined: Thoracoscopy and Biopay.nepor: (1) 

Nature of Exposure: Occupational - worker at a naval dockyard on insulation 
for pipes and valve systems 

Material: Not Given 

Location: Germany 

Findings: One case of'pleura cancer in a case of asbestosis (Thoracoscopy 
and biopsy) 

Original Article: German - - - 

Date: 1954 

- 

Reference: 

Leicher, F: Primirer Deckzellant;mor Des Bauchfells Bei Asbestose 
[Primary Epithelial Tumor of the Peritoneum in Asbestosis], Arch 
Gewe.bepath u Gewerbehyg, 13, 382 (1954) 

Type of Cancer: Cancer of the Peritoneunm 

Method of Study: Case Report (1) 

Population Examined: Autopsy Report (1) 

Nature of Exposuresr Occupational - yarn and asbestos spinner 

Material: Not Given 

Location: Germany 

Findings: One case of cancer of peritoneum and asbestosis of tfié lungs 

Original Article: German 
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" pate: 1955 

Reference: 

Bonser, GM, Faulds, JS and Stewart, MJ: Occupational Cancer of the 
Urinary Bladder in Dyestuffs Operatives 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 3 

Method of Study: Autopsy Survey 

Po;ulacion Examined: 72 cases of asbestosis - autopsy reports from 1928 
Nature of Exposure: Occupational - workers in two asbestos factorigs 

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: Industrial Aspects of Bronchogenic Neoplasms, 
Dis Chest, 28, 421 (1955) . 

Type of Cancer: Lung Cancer 

Method of Study: Case - Control (Retrospective) 

Population Examined: 518 lung cancer patients; 518 matched controls in 
11 hospitals 

Nature of Exposure: Occupational 

Material: Unknown . ‘ 
Location: USA (California) 

Findings: 10 lung cancer patients out of 518 employed at least S5 years 
as steamfitters, boiler makers, asbestos workers as compared to 
one (1) control (non lung cancer) out of 518. 

CRMC-Motley1000-Subj-003057 

Philip E. Enterline, Asbestos and Cancer: The First Thirty Years (1978)
ACL Doc 13129 · Page 112 of 144

Published by AsbestosClaims.Law

asbestosclaims.law/library/13129/112

https://asbestosclaims.law/library/13129/112


e
 

2
 

N
 

-t oww - - 

. 'Reference: 

Cartier, P: Some Clinical Observations of Asbestosis in Mine 
and Mill Workers, Arch Ind Health, 11, 204 (1955) 

Type of Cancer: Lung Cancer 

Method of Study: X-ray survey and Autopsy survey 
- 

Population Examined: 4000 asbestos mining workers » 

Natufe of Exposure: Occupational - workers at the Thetford Hines? Quebec 
ua:e;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 omn Occupatiocnal Diseases of the Lungs; 
Mass. Med. Soc. and Inst. of Industr. Med. of New York Univ. 
Post-Grad. Med. School; October, 1955 

Date: 1955 

Reference: 

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 Srudy: 

a. Survey of Autopsy Records 
b. Epidemiologic Study 

Population Examined: 

a. 105 consecutive autopsy records of persons kmown to have been 
employed at a large asbestos works. 

b. 113 men vho 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 

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 cxpected. 
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110. 
pate: 1955 

Reference: ’ 

Jacob, G and Bohlig, H: Eber Riufigkeit und Besonderheiten des 
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 

tk
y
 

&gthod of Study: Case Review 

Pepulation Examined: 343 cases of asbestosis 

Nature of Exposure: Occupational -~ two asbestos weavers, one asbestos puacher 
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 

Lynch, KM and Pratt-Thomas, HR: Carcinoma of the Lung in ;sbescosis: 
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 Pathologv, Southern Med. Aggoc., 48th Annual 
Meeting, St. Louis, MO; November, 1954. 
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Dace: 1955 

\ 

Reference: 

Merewether, ERA: Annual Report of the Chief Inspector of Pactories 
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: 

Portigliati-Barbos, M: Coasiderazoni Sull' Associazione: ;hsbesCQsi . 
e Carcinoma Polmonare [Observations on the Association of Asbestosis 
and Lung Cancer], Giorn della Accad Med Torimo, 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 

Maée:ial: 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: 

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 d Lavoro, 46, 242 (1955) 

il
 

Tyge of Cancer: Lung Cancer 

Method of Study: Case Report (1) 

Populatidn 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: Italian 

Date: 1956 < 

Reference: 

Franc{ia, A and Monarca, G: Asbestosi e Carcinoma Pulmonare - 
[Asbestosis and Pulmonary Carcimoma), Minerva Med, 47, 1950 (1956) 

Type of Cancer: Lung Cancer; Pleura Cancer (mesothelidfia) 

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: 1Italy (Turin) 

Findings: One case of lung cancer in a case of asbestosis (X-ray) 
One case of pleural mesothelioma in a case of asbestosis (autopsy) 

Original Article: 1Italian 
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Date: 1956 

Reference: 

Todd, TC: MacDermot, HE and Mathews, WH: Clinico~Pathological 
Conference VII [Montreal General Hospital], Canad M.A.J., 75, 
757 (1956) 

b
y
 

Type of Cancer: Lung Cancer 

Méthod of Study: Case Report (1) 

P;;ulazion Examined: Autopsy Report (1) 
Nature of Exposure: Occupational - worker in asbestos mines 

Material: Not Given 

Location: Canada (Montreal) 

Findings: One case of lung cancer in one case of asbestosis (autopsy) 

Date: 1957 

Reference: 

Jones-Williams, W: Alveolar Metaplasia: 1Its Relationship»to 
Pulmonary Fibrosis and the Develapment of Lung Cancer, Brit J 
Cancer, 11, 30 (1957) 

Type of Cancer: Lung Cancer 

Method of Study: Review of Lungs (Lung parts) 

Population Examined: 60 lungs of asbestos workers 

Na;ure of Exposure: Occupational: asbestos workers 

Material: Not Given 

Location: Wales 

findings: Thirteen cases of lung cancer in sixty unselected lungs of asbescos 
workers 
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114. 

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 

‘Method of Study: Experimental (Animal Study) 

:}opula:ion Examined: 776 mice in test and control groups - post mortems 
349 mice studied at 19 and 24 months ’ 

Nature of Exposure: Experimental - high atmospheric concentrations 

Material: Asbestos Floats 7-TF-2 (Chrysotile) 

Location: USA (Souih Carolina) 

Findings: Test: 467 with lung tumors, lsszi:h pultiple tumors. 
Control: 36% with lung tumors, 87 with multiple tumors. 
No maligoant tumors found in either group. 

Date: 1957 

Reference: 

O'Donnell, WM and Mann, RH: Asbestos: An Extrinsic Factor in the 
Pathogenesis of Bromchogenic 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) 

-Findings: 13 cases of lung cancer in 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. 
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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], 
Dtsch Gesundheit, 13, 1101 (1958) - : 

b
 g 

Tyve of Cancer: Lung Cancer 

Mathod of Study: Case Review 

?;;ulation Examined: 517 asbestosis cases 
Nature of Exposure: Occupational 

Haterial: 'Noc Giveg 
Location: Germany (Dresden) 

Findings: . Five cases of lung cancer in 517 asbestosis cases (eleven autopsies) 

Original Article: German 

Daste: 1958 

Reference: 

Braun, DC and Truan, TD: An Epidemiological Study of Lung 
Cancer in Asbestos Minpers, Arch Ind Health, 17, 634 (1958) 

Type of Cancer: Lung Cancer 

Method of Study: Epidemiological Study 

Population Examined: 5958 workers (miners) from Thetford Mines and 
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 

Material: 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) 
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Date: 1958 

Reference: . 

Chauvet, M: Asbestose et Cancer Bronchifiue [Asbestosis and 
Bronchial Cancer), La Presse Med, 21, 908 (1958) 

Type of Cancer: Lung Cancer 

b
y
 

Method of Study: Case Report (1) 

Population Examined: Autopsy Report (1) 

Nature of Exposure: Occupational - worker in preparation of circular 
joints from asbestos 

Material: Not Given 

Location: Switzerland (Geneva) 

Findings: Oune case of lung cancer in one case of asbestosis (autopsy) 

Original Article: French 

Date: 1958 

Reference: 

Schmahl, D: Cancercgene Wirkung von Asbest bei Implantation an 
Ratten [Carcinogenic Effect of Asbestos Implantation in Rats], 
2tschr Krebsforsch, 62, 561 (1958) 

Type of Cancer: Lung Cancer 

Method of Study: Experimental Study (animal) 

Population Examined: 39 rats 

Nature of Exposure: Experimental; subcutaneousand 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 implantation - 

Original Article: German 
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Date: 1958 

Reference: 

Van der Schoot, HCM: Asbestosis en Pleuragezwellen [Asbestosis and 
Tumors of the Pleura[. Med T.Geneesk, 102, 1125 (1958) _ 

Type of Cancer: Pleural Cancer (mesochelioma) (also peritoneal mesothelioma: 
see discussion) ) = 

iéchod of Study: Case Reports (3) 
Population Examiped: 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 

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‘Can:et: 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'autopsies 

Original Article: German 
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118. 

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 

Location: Germany 

Findings:' Six cases of lung cancer in six cases of asbestosis (autopsy) 

Original Article: German ' a 

Date: 1959 

Reference: 

Bohme, A: Asbestose and Lungencarcinom II [Asbestosis and Carcinoma 
of .the Lung], Arch Gewerbepath u Gewerbehyg, 17, 457 (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 
— 

Findings: Fifteen cases of lung cancer, one case of stomach cancer, one 
case of pancreas cancer in 31 deaths of vorkers with asbestosis out 
of 125 compensated asbestos workers (autopsy) 

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 Env 

- 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 

Reference: 

Dunn, JE, Linéen, G and Breslow, L: Lung Cancer Mortality 
Experience of Men in Certain Occupaticns in Califormia, 
Am J Pub HRealth, 50, 1475 (1960) 

Type of Cancer: Llung 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) 

Findings: Preliminary report, only 4 years follow-up. 19 cases of lung 
cancer observed, 13.7 expected cases based on controls (death 

- certificates). - 
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120. 

pate: 1960 

Reference: 

Keal, EE: Asbestosis and Abdominal Neoplasms, Lancet, 2, }211 (1960) 

Type of Cancer: Cancer of Lung and Abdomen - 
- 

Hethgd of Study: Hospital Records Survey 

Population Examined: 42 cases of asbestosis from hospital records 

Nature of Exposur?: Occupational - 37 asbestos workers, 5 unspecified 
Material: Not Given 

location: England (Leeds) 

Findings: 14 cases of lung cancer, 10 cases of ovarian or peritomeal cancer 
in 42 cases of asbestosis (autopsy). 

Date: 1960 

Reference: - 

Konig, J: Uber die Asbestose [Asbestosis], Arch Gewerbepath u 
Gewerbehyg, 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, ome 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 (mesothelioma) - 
Mgthod of Study: Autopsy Survey 
Population Examined: Autopsy Reports 

Nature of Exposure: Occupational and Enviroumental 

Material: Crocidolite (Cape Blue Asbestos) 

Location: South Africa (North Western Cape Province) 

Findings: 33 cases of diffuse pleural mesothelioma - 32 have a probablé 
exposure to asbestos, 8 cases with asbestosis (autopsy) 

Date: 1961 

Reference: 

Frankel, M and de Jager, H: Mesothelioma-Peritonel in Asbestosis ° 
Pulmonum, Jaarboek van Kankeronderyoek en Kankerbestrijdinmg, 11, 99 
(1961) 

Type of.Cancer: Mesothelioma of the Peritoneum 
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 

Reference: 

Beard, BE and Williams, R: The Pathology of Asbestosis with 
Reference to Lung Functiom, Thorax, 16, 264 (1961) 

Type of Cancer: Lung Cancer and geti:oneal.Cancer (Hesocbeligpa) 
Method of Study: Case Reports ) 
P;bulation 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) 

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 

Material: Crocidolite 

Location: South Africa (Johannesburg) 

Findings: 34 cases of pleural mesothelioma. Asbestos bodies in lung tissue 
of 302 (biopsy) 

CRMC-Motley1000-Subj-003071 

Philip E. Enterline, Asbestos and Cancer: The First Thirty Years (1978)
ACL Doc 13129 · Page 126 of 144

Published by AsbestosClaims.Law

asbestosclaims.law/library/13129/126

https://asbestosclaims.law/library/13129/126


g
 

3
4

 

123, 

Date: 1961 

Reference: 

Telischi, M and Rubenstone, AI: Pulmonary Asbestosis Associated 
with Primary Carcinoma of the Lung, Bronchfal Adenomas and Adeno- 
carcinoma of the Stomach, Arch Path, 72, 234 (1961) = 

: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 

Locations: USA (Chicago) 

Fiodings: One case lung cancer, bronchial adenomas and stomach cancer in 
one case asbestosis (autopsy) 

Date: 1962 

Referencer 

Champeix, J, De Laguillaumf{e, B, Jacquemet, L, Mory, F and Geille, A: 
Cancer Bronchique et Exposition aux Poussieres D'Amiante [Bronchial 
Caocer 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 

Nac;re 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: French 
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124, 

Date: 1962 

Reference: 

Cordova, JF, Tesluk, H and Knudtson, KP: Asbestosis and 
Carcinoma of the Lung, Cancer, 15, 1181 (1962) - 

b
y
 

Type of Cancer: Lung Cancer 

Method of Study: Case Reports (11) 

;qulation Examined: Surgical and Autopsy Reports (il) 
Nature of Exposure: Occupational 

Material: Not Given 

Location: USA (Washington) 

Fiodings: Eleven cases of lung cancer in eleven cases of asbestosis (autopsy 
- - and surgery) 

Date: 1962 

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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Date: 1962 ) . . 

Reference: 

DelLaguillaumie, B, Champiex, J, and Jacquemet, LR: Relations Eantre 
Cancers Bronchiques et Asbestose [Relationships between Bronchial 
Cancers and Asbestosis], Arch Anat Path, 10, 144 (1962) 

%ype of Cancer: Lung Cancer . 
;ethod of Study: Case Report (1) 
Population Examined: Surgery and Autopsy Report 

Nature of Exposure: Qccupa:;ona; - 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: French 

This is the same case reported by Champeix et al (1562) 

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 

Matérial: Not Given 
Location: Czechoslovakia 

Findings: One case of lung cancer in a case of asbestosis (autopsy) 

Original Article: Czechoslovakian 
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Date: 1962 

Reference: 

McCaughey, WIE, Wade, OL and Elmes, PC: Exposure to Asbestos Dust 
and Diffuse Pleural Mesothelioma [Correspondence], Brit Med J, 2, 
1397 (1962) - 

b
 

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 
work (accounted for 10 of the 15 cases) 

Material: Not Given 

Location: 1Ireland (Belfast) 

Findings: 15 cases of pleural mesothelioma, 12 of which had asbestos 
bodies in lungs 

Date: 1962 = 

Reference: 

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) 

Nature of Exposure: Occupational - mill worker in an asbestos mine 

Material: Crocidolite ' 

Location: Western Australia 

Findings: One case of pleural mesotheliuwsTMn a case of asbestosis (autopsy) 
w— 
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Date: 1962 

Refereace: . 

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 (Me%pthelioma) 

Method of Study: C;se Reports k;) . ' 
Paiulation Examined: Autopsy Reports (7) 

Nature of Exposure: Occupaticn&l - 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 clinmically; at autopsy lungs did not show 
the appearances of asbestosis. 6 of the cases had pulmonary 
asbestosis, determined microscopically, only im 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. 

Materfal: 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 
later died of plcural mesothelioma. 
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Date: 1963 

Reference: 

Lawson, JP: Exposure to Asbestos Dust [Correspondence], Brit Med J, 
1, 467 (1963) - 

[E
U

N
 

Type of Cancer: Peritoneal Canger (Mesothelioma) 

gethod of Study: Correspondence -~ Case Report (1) 

Population Examined: Autopsy Report (1) 

Nature of Exp;sute: 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) 

Type of Cancer: Lung Cancer and 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) 

Fiédings: Cancer 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 certificactes) : 

— 
. 
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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 (mesotheliomas) 

Method of Study: Autopsy Survey 

-Population Examined: 500 consecutive autopsies (lungs) on 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 (26.4%) showed asbestos bodies: 30% of males; 20Z of 
females. Only 6Z were thought to be of occupational origin. 

Date: 1964 : ) 

Reference: - 

Buchapan, WD: The Asscciation 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 

in 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. 
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Date: 1964 

Reference: 

Doll, R: Epidemiological Observations on Susceptibility to Cancer 
in Man with Special Reference to Age, Acta Un In:arn Contra Cancr, 20, 
747 (1964) 

M
y
 

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: o 

Elwood, PC and Cochrane, AL: A Follow-up Study of Workers from 
an Asbestos Factory, Brit J Ind Med, 21, 304 (1964) 

Type of Cancer: Lung Cancer and Pleural Cancer (Mesothelioma) 

Method of Study: Epidemiological Study (Prospective) 

Population Examined:' a) all persons who, since 1936, had worked in an 
asbestos works for a period of 6 months or loanger (1153 men, 269 
women), b) workers with 15 years or more exposure. 

Nature of Exposure: Occupational - workers in an asbestos works 

Material: Chrysotile 

Location: South Walés' 
* 

Fihdings: . . g 

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). 
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Date: 1964 

Reference: 

Eanticknap, JB and Smither, WJ: Peritoneal Tumours in 
Asbestosis, Brit J Ind Med, 21, 20 (1964) 

Type of Cancer: Cancer of Peritoneum 

Mgthod of Study: Case Reports 

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 (ten by autopsy) 

Date: 1964 

Reference: ' - 

Fowler, PBS, Sloper, JC and Warmer, 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 factor} and 
vorker 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: J 

Bourihane D. 0'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 (Hesotheliog;s) 
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: Unknowan 

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: Epidemioclogical 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 

Locaciop: 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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134. 

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 (Mesotheliomas) + 

Method of Study: Epidemiological Study 

Popuiation 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: Sou:h 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 
compa:ed to controls (death certificates) 

Note: Adapted from Barnmard Lecture, delivered April 21, 1962, at* 
Washington University, St. Louis, MO. 

Date: 1964 

Reference: 

Noeninclkx, 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 {2z 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) 

Type of Cancer: Cancer of Pleura and Cancer of Peritoneum (Mesothelioma) 

Method of Study: Case Reports 

~Population Examined: 16 cases of pleural mesothelioma, one case of 
peritoneal mesothelioma; 12 autopsies 

Nature of Exposure: Occupational: l4 cases, Unknown: 3 cases 

Material: ©Not Given 

Location: England 

Findings: 14 of 17 cases of pleural (peritoneal) mesothelioma known to 
be exposed to asbestos. Asbestos bodies were found in 7 out 
of 10 lungs examined. No clinical signs of asbestosis were 
present in these patients. 

Date: 1964 = 

Reference: 

Selikoff, 1J, Churg, J, and Haumond, EC: Asbestos Exposure and 
Nec_ lasia, JAMA, 188, 22 (1964) 

Type of Cancer: Lumg Cancer, pleural and peritoneal mesothelioma, stouach, 
colon and rectum cancer 

Method of Study: Epidémiological Study (historical - prospective) 

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) 

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 
deaths from cancer of the stomach, colon, or rectum, compared with 
9.4 expected (death certificates) 
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Dace: 1964 ‘ . 

Reference: 

Smith, WE, Miller, L, Churg, J and Selikoff, IJ: Pleural 
Reaction and Mesothelioma in Hamsters Injected with Asbestos 
[Abstract], Proc Am Assoc Canc Res, 5, 59 (1964) 

- 

. Type of Cancer: Pleural Cancer (Mesothelioma) 

§ (A
LY

 

Method of Study: Experimental Study (animal) 

Pcbula:ian Examined: 45 Golden Syrian hamsters 

Nature of Exposure: Experimental: injections of 25 mg of asbestos in 
0.5 cc, 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: 1985 

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 wvorkers in production of asbestos tubes and ribbons 
(5) Nine who lived or worked in vicinity of asbestos plant 
(6) Seven with po asbestos exposure 

Material: Not Given 

Location: Germany (Dresden) 

Findirgs: Of 41 cases of pleural mesotheliomas, 35 were thoroughly analyzed. 
In 18 cases an occupational or non-occupational exposure to 
asbestos was determined (autopsy) 

Original Article: German g 
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Date: 1965 

Reference: 
. 

137. 

Dutra, FR and Carmey, JD: Asbestosis and Pulmonary Carcinoma, 
Arch Env Health, 10, 416 (1965) 

[Editorial comment included] 

Iyfie of Cancer: Lung Cancer 

Method of Study: Case Report (1) 

Population Ex;mined: Autopsy Report (1) 
Nature of Exposure: Occupational -~ pipe fitter 

Material: Not Given - 

Location: USA (Califormia) 

1
 

Findings: One case of lung cancer in a case of asbestosis (autopsy) 
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138, 

'. * Date: 1965 

1 Reference: 
li, Elmes, PC, McCaughey, WIE and Wade, OL: Diffuse Mesothelioma of 

the Pleura and Asbestos, Brit Med J, 1, 350 (1965) - 

Type of Cancer: Pleura Cancer (Mesothelioma) z 

Method of Study: Epidemiological (Retrospective: case-control) lung 
sections by biopsy or autopsy. . 

a— 

Population Examined: Ilungs or lung sections from: 

a. 42 patients with pleura mesothelioma and 42 control patieats 
(no meso.) 

b. 100 men without lung cancer (age 50-59) 
100 men without lung cancer (age 60-69) 

50 wen with cancer of bronchus 
50 controls matched to above 

c. 20 lungs with asbestos bodies (with no cancer) 
. 20 lungs (no cancer) without asbestos bodies 

- 

Nature of Exposure: Occupational 

Material: Varied - Unknowm 

{A Location: Ireland (Belfast) 

. Findings: 

a. 32 cases of pleura mesothelioma exposed to asbestos 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.1l3 out of 50 controls. 

i 4. 21 out of 24 cases pleural mesothelioma vs. 6 out of 24 
controls. 

l c. History of industrial exposure for 14 out of 20 patients with 
asbestos bodies vs.5 out of 20 for controls. 

B
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1965 

Reference: 

Jones-Wi{lliams, W: Asbestosis and Lung Cancer, Arch Env Health, 
10, 44 (1965) 

Type of Cancer: 

‘Method of Study: 

—— 

Lung Cancer 

Review of Lung Parts 

Population Examined: Lung parts and slides of 52 cases of asbestosis 

Nature of Exposure: Occupational - fabricators, process workers and 
asbestos miners Ce 

Location: 

Findings: 

Wales 

Ten cases of lung cancer in 52 cases of asbestosis (three of 
these cases were previously reported) 

Date: 19§§ 

Reference: 

Selikoff, LJ, Churg, J and Hammond, EC: Relation Between Exposure 
to Asbestos and Mesothelioma, New Eng J Med, 272, 560 (1965) 

Type of Cancer: Pleura Cancer and Peritoneal Cancer (Mesotheliqpas); also 
lung cancer and stomach cancer 

Method of 
1. 
2‘ 
3. 

Study:- 
Autopsy Survey 
Lung (parts) Survey of Mesothelioma cases 
Cause of Death Survey of Asbestos Insulation Workers 

Population Examined: 
i 1. 

2. 
3. 

Nature of 
X. 
2. 
3. 

Material: 

Location: 

Findings: 
1. 

2. 

3. 

1500 consecutive autopsies (1953-1964) 
45 lung parts from mesothelioma cases 
307 consecutive deaths among asbestos insulation workers 

Exposure: 
Unknown 
Unlnown 
Occupational - asbestos insulatiom workers 

Primarily chrysotile 

USA (New York) 

4 pleural mesothelioma, 5 peritoneal mesothelioma, 7 bronchogenic 
carcinoma in 26 cases of asbestosis (autopsy) 

Asbestos bodies in 12 lung sections out of 45 cases of mesothelioma 

4 cases of pleural mesothelioma, 6 cases of peritoneal mesothelioma, 
53 cases of lung cancer and 34 cases of cancer of stomach or colon 
in 307 consecutive deaths among asbestos insulation workers 
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Date: 1965 . 140. 

Reference: 

Steel, SJ and Boyd, J: Pleural Calcification and Mesothelioma 
Following Exposure to Asbestos, Brit J Dis Chest, 59, 130 (1965) 

Type of Cancer: Pleural Cancer (Mesothelioma) 

Hé:ho& of Study: Case Report 

Population Examined: Biopsy Report 

Nature of Exposure: Occupational (slight degree): 1a charge of the stores 
of a firm engaged in distributing a variety of asbestos insulating 
materials. 

Material: Not Given 

Location: England {London) 

Findings: One case of pleural mesothelioma with asbestos bodies in biopsy 
specinen, . . 

Date: 1965 

Reference: 

Samith, WE, Miller, L, Churg, J and Selikoff, IJ: Mesotheliomas 
in Hamsters Following Intrapleural Injection of Asbestos, J Mount 
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 right 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. 

Nature of Exposure: Experimental - right intrapleural injection of 25 mg 
of one of the asbestos preparatioms. 

Material: Chrysotile and amosite 

Location: USA (New Jersey) : - 

Findings: 

a. No tumors in 15 hamsters treated with soft chrysotile. 
b. Two large pleural tumors in hamsters (15) treated with harsh 

chrysotile. 
c. Two large pleural tumors andone small tumor found in hamsters 

(15) treated with amosite. ' 
d. No tumors in control group. 
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: 128, 

Date: 1963 

Reference: 

Knowles, LH: 41in "Case Records of the Massachusetts General 
Hospital," Edited by B. Castleman, New Eng J Med, 269, 747 (1963) 

- 

Type of Cancer: Pleural Mesothelfoma B 

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 

Reference: 

Farina, § and Mazzanti, '‘G: Asbestosi e Neoplasie Polmonari: Ulteriore. 
Contributo au di Un 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) 

Qacute of Exposure: Occupational - insulator 

Material: White asbestos 

Location: 1Italy (Bologna) 

Findings: Oune case of lung cancer in one cz2se of asbestosis (X-ray) 

Original Article: 1Italian - 
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