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SURVEY OF SOME CURRENT BRITISH AND EUROPEAN STUDIES
OF OCCUPATIONAL TUMOR PROBLEMS
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He then covered his arm again with the lubricating oil, but this time rubbed it off
with cotton soaked in a colorless technical grade of whitc il Ahnostadlthe fhiores-
cence was thus removed, only a little remaining in a very fov ~cattered hairolhices,
Or. Cruickshank stated that he had not found dermatvs o ol Tz Sk
washed repeatedly with winte oil. provided the ~hin wis Beadthy 1o <tart wath, Casee
of irritation occurred when the oil was applicd under dressmas Forther disensaon
[ ways to protect the »kin against vils 15 containcl iy ~cction on “Shade (On
Dr. Cruickshank and Proi. Squire have deseribed warts that ocenrred onthe
kin of 33% of a group of 138 machine-tool operators expo-e G s s ol aoomng
il which they found capable of indnang Sk tumors inanm Al e s opper-
tunity to examine many excellent photograpli~ of those e some op the s
were flat, white keratoses . others were ratserd, yugosc Aol e d T o
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250 INDUSTRIAL HYGIENE AND OCCUPATION L MEDICINE

Dr. Merewether referred to the governmental report published in 1930 by hi,,
self and C. W. Price.t™ This report showed that ashestosis developed m &)77
men employed 20 or more yvears in the industry *™ and that in vanous groups -
workers the percentage in which asbestosis developed varied directly with the d1
ness of the process in which the groups were cngaged.’™ These findings lef
the adoption of laws requiring ventilation of ashestos work rooms in Great Dro
{ Asbestos Industry Regulations, 1931). Detailed specifications for wafets enn
ment are contained in Factory Orders. 1944, It should be noted that there 1
mining of asbestos in England. Hence. the British figures refer only to indivien
engaged in weaving or other manufacturing or handhng operations

A first problem was whether the apparent wssocition of lung cancer and ashes
tosis means merely that workmen's compensation procedures funneled all o
diseases into one group. This possibility cannot be supported, however, for o
such high mcidence of lung cancer has heen found mn cases of =ihcosis, which ar
likewise reported to and reviewed by the Pneumoconiosts Board, Cancer of the lung-
or the pleura was noted in only 91 (1.329%; of 6884 cases ol silicosis recorded from
1630 through 1946.'* The incidence of cancer was thus 10 times greater i ashes-
totic lungs than iu silicotic lungs  Data on the average age at death m ths sibeotic
group were 1ot given, hut the same report listed o ~eries of 1037 wheotes wha
died at an average age of 38.2 vears, compured with a group of 10O w-bestories who
died at an average age of 7.3 vears. Therefore. the diterence in canicer meidence
in the two diseases could not be attributed to death of wthieoties herfore they reached
the “cancer age”; in {act, the silicotics woul! appear to have had ereater appor-
tunity by a full decade to viekl cancers Smmilarly, the average duranion of empioy-
ment in these two groups could not account for the ditference 34 3 vears {oy the
silicotics against 149 vears for the ashestotics.

A measure of the rate at which lung cancer oconrs m the general populanon of
England and Wales can be found in the Registrar General's Staustical Review
(1949). Lmplovmg the data given on pages 3 and 43 of the Review one can
calculate that 1.3052 of all deaths n the three vears from 1943 to 1943 were reported
as due to cancer of the lung, the brouchus, or the pleura. It 1s of interest to note
that the percentage of deaths attributed to lung cancer in the general poprdation
is almost identical with the figure of 1.32% Jjor the finding of lung cancer in a
large group of silicotic lungs.

Documentation of the cases of enextstent lung cancer and asbestosls heciine un
next endeavor. For this purpose, T visited Dr. S Roodhouse Glovoe at the st
tute for Sociat Medicine v Oxtord. Dr. Glovne's studies of the patlology of
asbestusis are well known.™ For many vears he has recetved lungs tor review o
matters of compensation. Dr. Glovue generoushy gave me pernnssion o cite tii
data in Table 1, which he assenmbled Trom dnngs that he personally exanuned wm ot
gross and nucroscopically. 11 is to he hoped that a full account of them wall

17. (a) Merewether, E. RO AL and Price, oW 0 Report on Fidects ot \shoestos Dust on O
Lungs and Dust Suppression in the Asbestos Industey, London, Hiv Majesto's Stationerny Ot
1930 (summarized in J. Indust. Hygp. & Toxicoll 12:117. 1950, and 1 Tubaele 43:09-81, 1@
118, and 152-159, 1933-1934) : (M) abud, po 10, Table 3. (o) abad . po B4 Table 7

18. Gloyne, S.: The Morbid Anatomy and FHistology ot Asbistosiss Tuberele 14044345
493-497, and 550-3538, 1932-1933. \sbestosis, m Sihicosis and \sbestosts, cdited by bapza, A
New York, Oxford University Press, 1938 pp, 225-244,
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published from a manuscript that was in preparation at the time of lus recent
death.*®

In addition to the material of Table 1, Dr. Gloyne also examined the Tungs of
169 persons without pneumoconiosis but employed in the same ~et of industries as
those included in Table 1. Among these, he found 14 who had primary hung cancer
(33%). The lungs of 11 asbestos workers who had no ashestsis (either m the
w1088 or microscopically) were negative jor carcinoma. The 17 cases of cancer in
ashestotic lungs (Table 1) were about eyually distributed hotween men and women
("0 men, 7 women), whereas 1w the normal population in Iingland the ratio is said
te he 4 men to every woman with cancer of the lungs. In addition to the higher
incidence of cancer in asbestotic lungs, Dr. Gloyue felt that this differcuce i the
sex ratio afforded evidence for an occupational factor,

It will be apparent that the lung cancer rate of 8.3 found in the 169 mdividuals
without pneumoconiosis and the rates of 3.1 to 8.9% in the groups with pnewno-
conioses other than asbestosis are much higher than the rate of 1.30°7 estimated
for the general population on the basis of death certiricates and the rate of 1.32%
found from pathological examination of the large wroup af <ilicotics previousty

T asLe Le=lacidence of Primary Ling Cancer in Groups tath arwns Tapes or Picitsiigontosts
(Data of S. Roodhouse (Gloyies

Persuos with Pneatne oiioss

Nottphe Popaentaare

Totul with Praseary with Privnty

Oceuputional Group Nuieher fang C e Lung Cuncer
Iron and steet workers............coe.nt ™~ t 3
Pottery WOTKers ..... .... . ... ... 340 1 S0
Coal miners .... ...... 2493 Il (I
Stonemasons . ....... . e e e e e Y ~ ~
Asbestos WOTKers . . ...o.o.ee o 0 aeees 121 7 44

described. It is thus probable that the higher rates reflect closer study - Despite
this elevation of the base line for comparison, the rate m the ashestosts group
continued to stand out. Dr. Glovne stated that of the otal munber of lung cancers
in his series, 7.5% were discovered only on microscopte exinmation Thewe were
scattered through the various groups.

The type of cancer ** and the degree of asbestosis in the 17 cases of the asbes-
tosis group are given in Table 2. Only one individual (M 5 had evidence of
tuherculosis. . ITn the 922 cases comprising the whole of the pnewnoconiosis group
\Table 1), 209% showed tuberculosis. Dr. Gloyne made a special search for pre-
cancerous changes in asbestotic lungs and did not detect any. Desquamation of
hronchial epithelium was occasionally seen. but squamous cell metaplasia was not
et save in the cancers themselves. It will be noted from Table 2 that the degree

i7" A brief posthumous publication has appeared (Gloyne, 5 R.. Pocumocontosis A His-
© .l Survey of Necropsy Material in 1,205 Caces. Tancet 1:810-813 19511

' fhirough the courtesy of Dr. Ko F. W, Hinson, of the London Chest [ospital, we have
read Tobes from sis lungs of D Gloyne's series. This materal was exanuned by Dr Douglas

A underiand, of Memorut Hospital, New York, Two cases (C. AL and bW classified as

i nious cell cancer by Dr Gloyne were interpreted as terminal hronehiolar (“alveolar cell”)
Caroema by Dre. Sunderland
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252 INDUSTRIAL HYGIENE AND OCCUPATION 41, MEDICINE
of asbestosis in the group of cancerous lungs was recorded us “moderate” or
“extensive” in every case except one, where it was “mild.” The estimation of the
degree of ashestosis was made in every instance by the same observer "Dr. Gloyne).

The 17 cases of coexistent lung cancer and asbestosis studied by Dr. Gloyne
were assembled over a period of 20 vears (1929 to 1949). All had their exposure
to asbestos prior to 1932, the year modern exhaust ventilation devices were adopted
in conformance with government regulations. The majority were employed at a
plant handling Rhodesian blue and South African (also blue) asbestos. Both these
Lypes are more brittle than Canadian white asbestos, hence give rise to more dust.
At least one patient (]. L), however, was stated to have been exposed only to
Canadian white ashestos.

[ next visited Prof, L. I. King at the British Post-Graduate Medical School in
London, where T had tle opportunity to examine protocols relating to the lungs

TABLE 2—~Pathological Findings in 10 Men and 7 W omen with

cAshestosis and Lung Cancer
(Data of S. Roodhuuse (Floyne)

egree of
Patient I\)si‘ic%l:f:'is Type of ancer
(Males)
A Gl Extensive “Oat (el
LW Extensive “Out Cett
P B, Moderate Squamous Cell
J 6, Moderute Saquanious Cell
Jo I Moderate Squaious Cell
oM e N Moderate Squamous (o]l
[P Moaoderate Snquamouy Cell
JOWw Muotlerate Squamous Cell
oW . Modeiate Squamous Cel}
re ... .. . R Mild “Out Cel,”
(Femules)
s Extensite Squamous Cell
Low, Extensive Squanious Cell
M., Maoderate Squamous Cell
E. .0 Morderate Squsous Cel)
MoS Moderate “Out Celf -
Loy, Moderate tOnt Cell?
R.M Moderute Adenocear inoma

of T individuals who had heen emploved i a plant using Canadian w hite ashestos.
The pathological descriptions were made by Dr C. V. Harrison. Varying degrees
of ashestosts were noted 1 8 of these 11 lungs: there were 3 cancers. all among
the 8 ashestne hangs. An “oar cell” cancer was found in lungs of one patient
Anaplastic carcinomas were described n two
paticnts tmales). m oone of whom the degree of asbestosis was moderate; in the
other the ashestosis was mininal, The ashestosis ranged from extensive to mod-
crate i the 3 renmining patients in whom this disease was not complicated by
cancer. Combining the data of Dr, Gloyne and Dr. Harrison, one finds that in
20 cases of coexistent lung cancer and asbestosis, the degree of ashestosis was
Yextensive” in 3, “moderate” in 13, and “mild” or “minmal” in 2. The cancer
Was squamous el in 11, “oat cell” 1 0, anaplastic in 2, and adenocarcinoma in 1.
There was no correlation hetween tvpe of ecancer and degree of ashestosis.

Fnext vistted Dr. Hubert Wyers, the medical officer for a company in Eugland
engageed 1 manufacturing ashestos products from blue asbestos mined in Rhodesia

tmale) with extensne ashestosts,
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or South Africa. Dr Wyers is the author of a valuable clmical study of asbestosis.”!
He stated that asbestosis was recognized in 1900 and that the industry grew to
major stature in the war of 1914-1918. Dr. Wyers has seen only two deaths irom
asbestosis in people who started to work in the industry after 1932, the year when
exhaust ventilation devices were installed. In contrast, he had scen {15 deaths
involving asbestosis in persons employed before 1932. Ll feels that the regulations
in regard to safety conditions in the asbestos industry are therefore a great triumph
of preventive medicine. The diminution in the severity of the disease in terms of
the number of persons affected is {urther borne out by lessencd severty in the
individual cases. Prior to 1932 the disease was acute, with deaths sometimes oceur-
ring after two years of exposure. The disease as it is now seen is much nore
chronic. In the 117 cases of asbestosis seen by Dr. Wyers primary lung cancer was
found in 17. Dr. Gloyne examined the lungs in these 17 cases, and his pathological
diagnoses of the tumors have been given above.

All of the 17 individuals with ashestosis and lung cancer werc exposedd before
1932. According to Dr. Merewether. the additional 3 cancer patients studied by
Dr. Harrison were likewise esposed hefore 1932, 1 specitically inquired of Dr.
Merewether whether any cases of coexistent lung o
reported in individuals whose exposure had taken place
that only one such case hus heen reported: that of a man emploved in the industry
between 1033 and 1945, This single case might well be expected as part of the
“normal” incidence of lung cancer in any group as large as that emploved in the

weer and a<hestosis had been
only since 1932, He stated

asbestos industry.

In summary, then, 1 was able to Gud some information on a total of 21 persons
with coexistent lung caucer and ashestosis, of whom only ope wis a nman working
under conditions now prevailing in the mdustry. The additional 10 patients naking
up the total of 31 described in the Annual Report of the Chiel nspector of Fac-
tories for the year 1947 had all been exposed prior o 1032 and [ did not attempt

to locate autopsy protocols describing theuw
It was the consensus of Dr. Gloyne, Dr. Waers, and Dr. Merewether that the

nature of the disease, ashestosts, as sectl in England has changed so that 1t 15 less
lividuals whose employment i the industry has taken

common and less severe in inc
place only since 1032, 1t was the consensus that a lung tumor hazard {formerly

L0s.

rees existed in this mdustry in Great Britain but that there is no evidence to show that
wong such a hazard continues to exist under the working conditions now prevailing.

jent Tt should be further noted that in the 1947 factory repott ir Merewether shows
wo that 4 mean expusure of 16.5 vears, with a range of 1.3 to 40 years. existed n the

the ases of ashestos workers who succumbed to lung cauces, Individuals beginning
1od- ; dheir emiployment n the 1930"s are therefore only now ceaching the mean age

by . 9 aeh tumors nnght he expected to appear The size 0! thas group is not knowi,
¢ in Lut the fact that it has ths far provided only a sigle cast o vexistent lung cancer
was and ashestosis argues that any Tung tunor hazard has been oready (hlll”]lhllk‘(l..:\l
‘cer i feast I poimt of time, Whether there will he any signiteant mmber of cases with
a 1‘ d(‘l&y(f(; 3;)1)(‘71“”1('(‘ Feinatils to 1)(' SO

. ; Prof. King deseribed b experiental studieson the tse ol admnina in preuo-
and v d comoses. In the case ul experimental achestosis, alumina had o henefical eifect
- A ' ; e et et
‘351? s 21, Wyers, H.: Ashestonis, Postpead MO 26:0 4 0d7, 1050
SR
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254 INDUSTRIAL HYGIENE I\ D OCCUPATIONAL MEDICINE

i etther of two series of tests. | exammed histolngical sections of rat lungs that
had recetved intratracheal instillations of ashestos fibers. Studies of these lungs
have been published.® Prof, King stated that he had found no difference in the
response of rat lungs te Canadian as contrasted with Rhodesian fibers, nor had
any epithelial changes been evident, A {ew pulmonary adenomas were present in
the slides shown me, hut these tumors are known to occur spontaneously in rats
and cannot be attributed to the instillation of asbestos fibers,

[n regard to the animals chosen for experimental work, Dr. Gloyne stated that
he had found rabbits and guinea pigs more susceptible to ashestosis than rats, He
had not tested mice,

(See “Abstract of Discussion™ at end of this paper for further comments on
lung cancer in relation to ashestosis.)

IV, DYESTUFFS

In the light of the evidence that bladder tumors are caused by beta-naphthyl-
awine in the dye-manufacturing industry, production of this chemical was reportedly
discontinued as of April 1930, by Liperial Chenical Industries and hy the Clayton
Aniline Company, the largest British dye producers. They are said now to make
sulfunic acids by sulfonating beta-naphthol and aminating it later. thus avoiding
the stage at which beta-naphthy lamine is produced This change in the manufac-
turing process should not only protect workers 1 the plants but also remnve the
potential hazard of distribution of iree beta-naphthylamine as a contaminant of food
dyes consumed by the public,

The question whether benzidine presents an occupational tumor hazard has long
been debated. .\ recent paper by Barsotti and \igliani presents an unpressive series
of cases of bladder tumors attributed 1o henzidine exposure in an {ralian dye-works.
Tt is clammed that a majority of the patients had not heen exposed to beta-naphth, |-
amme. A translation of this Ttalian study appears i an accompanying paper. s

Dro Kenneth Baker, of the Clayton Auiline Company, Manchester, Fngland,
describied expermients showing that henzidine 1self 1s not carcinogenic but that
men exposed to bensdine excrete in their urme g hy droxylated derivative, 3.3 dihy-
(lr(nx_\'-4.4'-(lmmin«ullphrn_\ L a compound which he demonstrated does evoke bladder
tumors in mice.?' Mice were grven repeated subcutaneous injections of slive-oil
suspensions of hensudime o of s hvdrox, lated derivative 3.3 -dihydroxv-4,4'-
diaminodiphend. Nine nuce were given the hydroxvlated compound, and bladder
papilomas deseloped m five and a bladder carcinoma in one. No bladder tumors
were found methe nice given henzidine or in control antmals given injections of
olive il alone.,

Dr Georgianna Bonser, 1.eed- University, Fngland, hindly summnarized for
me the current work of her tahoratory. The curious ability of beta-naphthylamine
to call Torth Lladder tumors in man and in dogs but not in other species has led
to the view that 1 carcinogenic action may depend on somie netabolic change

220 Kmg, 5 ) Clegy, Joand Rae, Vi Effect of Asbestos, and of Ashestes and Aluminium,
on the Tungs of Ralbits, Thorax 1:188-197, 1946,

23, Barsotti, M, .l Vighiani, E.: Bladder Lewions from Aromatic Amumes, Med, lavoro
40:129-135 (for Enghish translation see A\ AL Avch. Indust Hyg.. this issue, pp 234,

24 Baker, K The Ciandnogenic Activity of Dihvdroxy Benzidine, Acta Uuig mnternat.
contra cancrum TP 1) :40-51, 1930,
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202 INDUNTREN Y GHENT AND OCCUPATIONAL MEDICINE

July, 1930, a conference was held at Oxiord dealing with cancer in relation .,
soctological and enviromnental factors other than occupation. Proceedings of 1),
couference have heen published, ™

ABSTRACT OF DISCUSSION

Dr. Puor Carrier, L'Annonciation, Que., Canada: I have been asked to describe our ex.
ence at the Thetford Industrial Clinic in Quebec, where we see men engaged in the asboer ..
mining industry in Canada. Table 3 presents data on eight cases of primary cancer uf the .
which we have detected among 4,000 asbestos workers between 1940 and 1950.

In addition to those listed m the table, there was a case in which there was quite a deinae
chnical and radiclogical hustory of cancer of the lung but for which, unfortunately, 10 autopa
was performed Also there were three other cases with a strong suspicion in favor of a cam -
of the lung but for which no sufficient data are avaslable

On analvzing these data it seems obvious that many points would need discussion beore
ativone will he able to establish a causal refationship between these pathological findings and
the asbestos factor,

Is it not more togreal to tunk that the samie causal factor will produce the same type o
tumor. andd, therefore, why do we observe such a variety of malignant tumors

Taser 3.--Cases of Carcivoma of the Lungs Detected Imong 1000 Asbestos
W orkers 1910-19%0

Years of Yeats in \geat Degree of
Putlent Fapostre Iidustry Death A~bestoss Type of Tunior
Ty an 34 " Minimal Broochogenic carcinoma
AU 25 2 i Minnmal Bronehowvenie carelncma
LY | R 2 i Advanced Mediastinat 1y .iphosareoma
with puimonary meastasis
| i 17 a1 None Bronchoygente careoma
I L i 2 ] Minamul Pleural mesothebomu®
1oy 2 4 nd None Bronehogenic earcincna
[ Naone sy T 0 .. Bronchogenie carcinoma
mwitlcant (thoracotorny)
W, \one on 53 Nube Pleural mesothelioma®

S oStatnlard Nomenelature o0 Diseasos und Operation:” pubilt-hed by the \menean Medical Association
New o Sarh The Bliiston Cutpans, 9023 ~ugrests the term “inesothelal sureoma ™

IT 1o @ monmant we may assume that the ashestos fibers might produce a hronchogenic car-
cinomad i ashesrotie cmployces with signineant exposure, then only two cases of the scries would
serve s evidence Secause the cases of mesothelioma or lymphosarcoma and cas:s wathout
exposre o csaathout ashestosts doaot have the conditions tequired

Veoocdastramia bt vorld appoan accessary that ans statstics on occupational cancer of the
i, o be conciastve, snowdd mdicare the precise varien or lung cancer.

Mic Fovwoake N bow, New York The diffcrence i the frequency of lung cancer m persou-
vith ashostote mas as compaved sode the laree group of sthicoues providesd by the Prneumo
contosts Ploard scoms impressive However, one nneot wonder whether the two grours had bee
examinod tor cacer with o equal care fam mapressed by the fact that when diferent groups ol
s wore studicd by the samc dhsorver, D Glosng, the dittarences in frequency ot Jung cance
wore nuch Tose Trwe rostriet our attantion ~olely to Dr Gloyne's series, [ ami not sure that the
duferences are stansucally siendheant

e N T Doz Naw York Dk coimportant (o distinguish between ¢ ses of chimcal?
rocoumzable and vatad dong cancer, on one land, and cases mowhich the diagnosis of fung cancer
has been madc as more o Jess ol an madontad bindme at autopsy, on the other. The English
chasm Tor an assoaation betwaon Tung cancer ad asbestosrs has buen based, it seems to me, on
data abtaed rom Junes that @ pathologist has searched with a naeroscope. T wonder how manv

SECamaranie on Goographicad Pathology and Demography or Cancer, ] Nat, Cancer inst
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cares of lung cancer would be found if lungs from any sort of population wore subjectad o tn
satie minute scrutiny ?

Dr. Syt In regard to Dr. Cartier's query as to the significance of different typos of lung
canteer, it may be pertinent to note that a diversity of tumors was found m the lungs o1 Chromite
workers reviewed by Dr. Amna Baetjer. Experimentally, the polyceyelic hydrocaibons evoke o
gt o4 variety of tumor types. If asbestos is carcinogenic, T would not expect to sce it produece
w0y one type of tumor. 1 am interested in your observation of two cises o pleural mesothe-
licart, This is a rather rare tumor, In examinng pathological material ~ent us from England by
Dy Hinson, we found among six cancerous asbestotic lungs two presentmg alveolar ol car-
cinoma, These tumors are olten diagnosed as “pleural mesothelioma.” 1 should very much hike
we eachange slides with you.

fn reply o Mr. Lew and Dr. Lan-a, it was my understunding that the English cases of
stheosis and their cases of asbestusis were handled ny the same general fashion thiough the
Prenmocomosis Board and that the lung cancer rate tlound m silicoties could therefore sorve as
a4 reasonably satisfactory control for the lung caucer rate m cases of ashestosis  In Dr Gloyne's
series of 81 eases of lung cancer in the several pueumoconiosts groups and n the control group,
the tumor was evident n the gross in all except 6, dome of his material was destroyed during
the bombing of London, but his recollection was that all ot the cancers 1 wbestotics were
recognizable in the grouss.

Dr. Joux L. Poot, New York  Have eaperunental studies thrown any light on the question
of lung cancer in relation to asbestosis?

Dk, Sayirrrc: In 1941, Nordmami and Sorge n Germany claimed to have produced cancer
in the Jungs of mice by exposing them repeatedly to ashestos dust Then statanant that cancer
had resulted in 20% of therr exposed amimals is occastonally quoterd, Actually, ther 2067 figure
referred only to two mice, one of which had a type of tumor that occurs conumonhy as a sprn-
taneous growth in mice. The other they considered to be a squamous cell carcmomn, but thar
photograph does not mmpress me as that of epdormord carcmoma Tt scoms rather to shaw
merely an area of squamous cell metaplasii
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