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126. 1954 MEETING OF IATABC

Occupational Cancer Hazavrds

W. D. Hueper, M. D., Chief, Environmental Cancer Section, Cancer
Institute, U. S. Public Health Service, Washington, D. C.

A. Scope

Occupational cancer hazards have plagued maunkind for thousands
of years. Undue exposure to agents of our natural environment such
as solar radiation or infections with the worm, Schistosoma hema-
tobium, have doubtlessly been responsible for the occurrence of
cancers of the exposed skin umoug outdoor workers amd of cancer of
the bladder among farmers of the Nile valley even during prehistorie
times. However, it was not until the advent of modern industrialism
some 150 years ago that occupational and industry-reluted agents
have attained a preeminent position in the human cancer problem.
Not only are occupational carcinogens the only well defined known
causes of human cancers, but their number and variety have stendily
increased sinee Pott in 1775 first related the oceurronce of «<ecotal
cancer among chimney sweeps 1o their expesure (o soot.

Our real knowledge and appreeiation of occupations! cancer o=
ducwg agents as phenomena of modern industrialism dates buck some

Ficore 1.
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75 years with the discovery of the relation between the oceurrence of
skin cancer and an occupational exposure to coal tar (fig. 1). The data
given in the following tables (1 and 1a) briefly summarize the salient
additions to the miormaiion on oceupational cancer hazards made
since that time. They list the various chemical and physical agents
so far recognized or strongly suspected as causes of caneer in man.
Theyv show, moreover, the different organs and tissues representing
the target organs of these agents and the nuinber of cecupational
cancer cases placed on record or known to have been recognized as
caused by them.

TaBrLe L.—Occupntional Cancers Recorded 10, th¢ Uniled Stales aid Fureign Countries
upto 1452

]
' Nusber of Nawmber of

Agent [ Sites of CaveeT  capee] CAN8 CHILCCT € ises Toral
| m R AL i Eurene

Arsenic___ .ol ...t SKin_______ 7 23 32
Coal tar, pitch______.__.._. e oL ‘ 1100 3,150 ' 3,260
Petroleum . _ __ . .. .____ . ___ _.__ do. .. __" 70 29 1 a9
Shale oils - ... ... ___. bodo oo ‘ 71,6000 1 w07
Lignite tar and paraffin. ... doo_ . L ___ ... . 13 14
Creosote ofl_ ___ . ________.__.___ _doo. .o 1, 1 11
Anmthracene ol . .. ... Lodo ol L. o 203 20
Root-carbon Mack .. _____ ... do.._ ___ ! 1490, 191
Aromatic amines. __ .. ... ______. Bladdcr. .- 350-:06 1,200 1, 600
. 3|(Skhf - Py &)

Rocemgen- and raduon-radiation  __ o § Leukenia. iu t3 24
Chare____ . _. L. [I518] t1.30
ATsendc . . .. Loangoo . 7 16 23
ASDeSUOS . L oo oo do. .. __ | 22 63 55
Chrometes._ .. ... _______. do-...___ ! 75 65 140
{ NS 1 DU ) St 84

. i No-al cav- |
Aokl 1} it B 3 51 51

ANe el e
Cond var, pilodho oo oL bang o (L 5 53
Petroleum . - . .. ... __ . __.Go o .. T 35 40
Benzol. o oo e . Leukemia ., 1i! 3L 12
j(lﬂ)“{{ ______ | 1 n 1
Isopropyloo oo ... ..... _ fharvux_._._ i a4 1
‘)l.\'asal hinus“‘ G 0 6
Ty . oy -
Radhoactive chemicals. oo _____ . ___ ! '\'f“'t',\’.'" o o ;) : y
JNasal canus | 3. 0 2
1 LTRO0 T, 630 8,400

U Approvimate,
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TABLE 1a-—Time Table of Discoverics of Occupaticnal Cancers

|
Name of agent ! Date ‘ Discoverer Organs affected Nature of exposure
H - T T
_ _ x | ;
Chemicals—Qrpanic: | | !
[T A ‘l 1775 VPOt aeeicioaen Skin (scrotnm).,_u__i Oceupational.
Coal tor (ignite) ... t 1876 ' Volkmeann Skin Do,
Coal tar (bxrummous),,,-[ 1802 | Buthn ' Deo.
Coal tar (anthracte) _... | 1910 | Zweig 1 Do.
Coul tar (fumes) 936 | Kawahate_ 1 Do.
Creosote ofl . ... ' | O'Donovun___ [ Do.
Anthracene oil_. i Olvere. .. . } Do.
Paraifin o1l (shale oi)_.. | 1876 | Bell I I [ I Do.
Perroleum still eoke..____ ! 1890 | Derville and  Guer- loemon QO i Do
: | monprez 1 )
Putroleum parafiin oll....: 1810 ! Sehamberg ... | Ao ‘ o,
Terroleum lubricating ofl.! 1930 ¢ Heller.ooooooooooo . " _____ i1 T Do.
Shale lubricatmg i ; W0 Wilson oL (— 31 T | Do
Benzolo oo } Dielore & Borgomano.: Blood-forming tissues_| Yo.
Arcinatic amincs  (dye 1845 ¢ Hehnoo._ .. ..o . ._.] Blidder, weter, kid- 1‘ Do,
intermm diates). ' I ney. i
Isopeopy! vil 1952 ‘ Weil, Smyth & Nale. . Nasel sinuses, larynx, ;‘ Do,
' ‘ lung !
Chemieals--Inorganic: ! ! 1
ATSEINC. o eeae e e e i 1‘ ST I [t W ! so.
l [ 2 RPLRI 13 CYo: D S (4 RO i Medwanaj
} ‘ SAUPC e eememeaee ‘ Tuny ooooooooeoool. | Uceupational.
Ashesios (oL L. ' | Lyneh & baitho .. oo do.. 1 >o.
Chromates Y [ £ U | SRRSO S + L | 1o.
NICKCI - oo v e e | s Grenfell. oo Loooooo ! Nasa! cavity and si- | Do.
‘ ' ! nuses, lung. |
Thysteds arents: ' ' ! i
Uinavioler radiation. .0 1884 Tande oo oooaoos ) S N, | i,
| | © Envionmental.
Roestgen-radwtion. ... 16062 ) Frieben. oo ' _____ A e ‘ Geeupational,
I MW e | F. do. oo Medianad

!
Occupatinnal

1411 Yonl e Sehwartz & [ Blood-foermung tssue
- H
von stwebenrock !
BecK . i Bone

H "
|
1922 ; Medieme],
Radioactise substinees i 1o79 ! Haerting & Hesse___ . I Lung _| Oceupiatwonal,
| 1923 MeNeal, Ward and | SRim. ool i Do.
1 Willie. ’ i
; 3028 " LWV s ! Blondforming tissues_| Do,
1931 - Muidandooooo oo | BON@ni e i Lo,

Frowever, an bubisermiinate weeeptance of these figures as yetlectinge
the actual seope of the oceupational caneer huzards would seriously
Do mileading for the following reasons.  The presence of occupationad
cancer hazards has so far been established for only a {few worker
groups having contact with one or several of the carcinogenic azents
listed  While, frrr instance, jt is generally known that workers om-
ploved in gas works and coal tar distilleries or engaged in the cleaning
of petroleum ot ¢od hving skin and respiratory contact with coal
and petroleum piteh and tar show an exeessive lability to cancer of
the skin, and apparontly alse, of the lung, there does not exi-t any
officiul record of «hinilar cancerous complications among clectrode
workers in aluminum production plants where an exposure 1o fnmes
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from the electrodes consisting of n mixture of coal tar, pitch, and
petroleum coke oxists.  Reliable information, however, is on hand
that these workers suffer from cancers of the skin and, possibly, also
the respicatory tract. The extent of this exposure hazard may be
estunated by the fact that approximutely two-thirds of a pound of
clectrode carbon is consumed for each pound of metallic aluminum
produced, of which 800,000 short tons were consumed in the United
States in 1945,

It is cqually significant that agents wlhich have been repoited to
have caused occupational eancers among workers of an industry of
one country, do not scem 1o have the same effect upon the workers of
an identical industry of unother country, if the available data would
be accepled ai their face value.  Sinee carcinogens behave in their
fundemental  discase-producing  properties like pathogenic micro-
organistus, there is no sound reason to asssume that carcinogens make
any distinetions in thelr activity or offectivencss for any national
reasons.  In fact, 1t can be shown that such scientifically incom-
prehensible discrepancies ave mainly due to local differences of report-
ing of oceupational cancer cases.

The existence of an excessive liability of gas house retort and cole
over workers to caneer of the lung has been reported from Japan,
Canada, and Fugland, but not from suy othier country despite the

1ol
faet that the exposure conditions for workers employved in such opera~-
tions ure identicsl.  The oceurrence of an appreciable number o1
arenic eancers of the skin among German users of arsenical in-
secticides was placed on record during reeent vears,  If full eredence
wouid be given to reports on arsenic cancers obresved in the United
States, one would be led to believe that arsenicals in our part of thy
world  are esrcinogenic for almost exclusively medicinal reasons.
Again, 1t is hard to assume that arsenicals would make sueh dis-
tinctions. A sunilar situation secms to exist concernming the car-
cinogenicity of lubrieating oils obtained from petroleum tn different
narts ol 1he world.  Although there were placed on record by English
wvestigators during recent vears, several hundred cases of skinn can-
cers die 1o occupaiional econtact with lubricating oils, practically
nothing is olficially known as to the existence of sueh indusirial
disen~ew irom the countrics on ihis side of the Atlantic.  Ouoc seeins
to be econtent wirh attributing here the English observations to the
carcinogente action of shale oils, whe jarge-scale swiusirial wse of which
was dizcontinucd during the 1920°-, and erefore cannot account for
the more recent English cancer enses observed among spinners,
mechanies, enginecrs and other workers having had exclusive cou-
fact with lubeeating and cooling oils of petvoleunt dertvation,
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It is worth noting in this conueetion that during the last 20 vears,
there has been an almost coniplete [ack of published additions 1o the
list of occupational coal tar, pitch aud creosote oil cancers of the skin
from the United States, althouga such cancers have been observed
and are recorded as such in industrial records, and despite the fae
that the annual reports of the Chief Inspector of Factories of England
and Wales have regulatly listed notifications of such lesions to the
extent of from 100 to 250 cases per vear.

One may also reflect on the {act that the lasu published figures on
occupsational cancers in American dye workers appeaved in 1938 and
Listed less than 100 cases. all occurring among emplovees of one com-
pany. During the Intervening 15 vears, the total number of such
cases bias risen sevesad fold and no offieial data have become availublv
from any of the cther companies producing and haudling carcinogeme
aromatic amines used in the prodection of dyves and rubber unti-
oxidants. In contrast, recent reports by English investigators ~up-
ported by the Inglish chemiea! industries have supplied adequarte
figures on the number, incidence rates, and attuck risks of bladder
cancer among Xnglish dyve and rubber workers who had been exposed
to the same carcinogenic aromatie amines with which the eorrespond-
ing worker groups in this country have aceupationa contact.,

Finally, some concideration mnst be given to the fact that the general
population has varving degiees of eontacl with scime o1 the varcinogenic
agents through thelr preseree m indusirial wastes released into the
environmental alr and bodies of water, and entening subsequenity
the soil and the fauna and floraliving nsueh a polluted covivonnient
and used in part for nuiritional purposes. I the past, elaims as to
the occurrence of so-called “neighborbood” cases of cancer have
rarely been made. The well established foriner oceurrence of arsenic
cancers among inhalitants of a Geriman revion in which the drinking
water supply was polluted with arsenie from mine slag heaps represents
the first occurrence of this tpe.

FFollowing the diseos ery of Bladder cancer nuzards among Getnun
dyve workers, it was asserted dhat an environmenta! plant contamine-
tion withh carcinogente aromalic amines was responsible for the
production of bladder rancers aimony persons Invinge in the vieinity of
this plant  Winle the actunl existence of such conditions was dened
at that time by other Investigators, the recent demonstration of
“neichbarbond cgeos’” of berliosic malt - sadh davns wppew as Doy
unreasonable possibilities siee a highly potent earcinogen, sueil as
heta-naphthyvlamine, i~ involved which nugln have produced such
resulis if the waste disposal and housekeeping methods of the plant
were inadeguate. Tois probabic that the future ocowrrence of caneers
of the lung and bone amonge individuals who lived near beratian-
producing or proeessing plants might furni-h additiona! evidenee of

Bt o AU IR R s WY 0 3 Fer
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cancer hazards related to environinental plant pollution if beryllium
and its cornpounds are nod only carcinogenie for rats and rabbits but
also for man. Similar conditions of industrial atmospherie pollution
exist around arsenic smeliers. chromate producing plants, carbon
bluck factories and oil refineries, as well as vuraniuni eve nills,

The recent com pe wation r~lznm~, advanced on the basis of an alleged
existence between cigarette smoking and lung cancer also point to the
possibility of a greater future importance of the compensation aspects
onnecied with the oceurrence of cancers [rom  Industryv-related
sour: «s, such os oxposure to carcinogens contained in the exhaust
fumes [rom diesel and gasolime engines, or present as additives and
contaminants in {foodstuffs.

1 appears from these consideradions thai there can bo no doubt that
the aetual nmmoer of oveupational cancers is constderably higher than
the number vf Cases nh( ed on cecord, Tt is of some Interest, uoreayver,
that the numbor of cases rocorded m medical journals is appreeiably
higher thau 1‘10 nuteher of occupational cancers which during the
last 20 vears have come for decision helore rompensation boards be-

ause compensation elauns i many such eases have been settled out of
court.  3With a few exeeptiors, such as the neidence of lung eancer
among Anwerican chromiato manufacturers and among Gernan and
Czechoslovekinn radicactive ore iners, of nasal sinus, larvoy and
Iung tomor- wovong Amertean isoprom ] ateahol sanufacturers, and
of <kin eanerr pmong Enge
no rehiabie aiornaiont aovailuble on the el ience rate of occupationasl
caneers of 1he various tvpes anong different oecupational populution

isboconl G manufueturers and procegsers,
;

gronps.
B. Specicl Aspecis of Ocevpational Cancers

A Afalr and competent adjudication of compensation claims for
cancers ailegediy caused by occupational ag nts or conditions requires
an adequate knowiedee of the spectat aspes 1o related to the production
snd develop meat of the=e tutrns and of the criteria by wineh they
nen he distimendved frons non-eccunations: eavironmoert al {medi-
cingl, dictary, coanetio, habotnal) s vell as “s=pantaneais ' caeers,

1. Defticction Q,'. //1/ P vOccupiiioear O - The torm “oc-
cupational cancer” woapplied o maloma, Wuinore originuting
mdividunls diese the courae, ansd ar as e rosalt of the regulare and
usually prolonced exerch o of cortan occupational acdyities eniniling
contact vith some exozenons, phovsieal, cheresd or parasatice a"um
acting in proper intenstv, Ocenpetions! caneers thas are carsed by
apectfie uoears or colegiealh rebited 1o well defiued U(‘('\E}H!H()ﬂ;ﬂ
conditions which form an foceceet part of e apdinury workin
eevirorment. Thes difer throro s theon e et Trost the acridenteld

()('("}pzillc)imi cinteers wlach resti from or foilow UPOL Some eNTaul-
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dinary, unforescen, accidental injury sustained at wo.k and being
of a nonspecific naiure.

2. Types and Nature of Occupational Carcinogens.—Qccupaiional
agents which are known or strongly suspected as having caused
cancers of various organs in workers who became oxposed to them are
largely chemicals. Some of these chemicals are well defined, others
consist of variable mixtures of a large number of chemical com-
pounds, a few of which posscess curcinogenic propertics. A second
group of occupationsl carcinogens is composed of agents characterized
by their ionizing or nonionizing radiation. A third group i« repre-
sented by environmental agents and conditions which sometimes
have an occupational associstion, and which may be related to certain
infections or several specifie climatic, geologie, dirtary, and nuiri-
tional conditions, and which in part bhave more or less hndireed
relations to carcinogenesis (table 2).

Tasur 2.—0Occupational Carcinogens—Their Route of Erpesure and Lhcir Target
Organs

General type Specific type Route of eaposure Target or.an

i

|
‘ I
Chemical carcinogens. |

, !
Organic chemi- % Benzol oo - Cutancous. respira- | Blood-forming orgaus
I

I
|
!

cals—aromatie, | tory. (lenhema, ymphosar-
polycyelie, het- ' | coma, myclomay.,
eroecyclic Beta-naphthylamme,  benzi- o Respiratory, coatanc-  Urogenous orgnns (blad-
' dine, teaminodipbenylisura- ous, nlinentary. ;. der, ureter, Kidney .
mine  Mmagenta?)  (Golul
dux ) ! :
Coal tar, pitel, soot, asphalt, ! Crtaneous ... oo ko

©otar ol creasste o1l, anthras | CeSpIratos Y o - y hang.
! cene ol lawnp black, hgnite i
tar and paraffin 0. 1
Synthetic coal od and tar | Cutaneous......_..__. Sxin
© (Bergius). | !
| Shale ol and parafliz o'ZI___,_,: doo o No.
i Respiratory ... ¢ LATYDX.
! Perroleum fucl oil, diesel cil, | Sk,
f lubricating oil and grease, ( - Lung
© cotting oil, carban black, | '
¢ asphalt, tar, ke, oade '
b peraffin oih ,
Alphatie. ... .. " Isopropyl Ol con e e Va0 i oo Nuselsiuug, luryn, hung,
Inorganic chemi- | Arsenic. ..o _ ... ... 1 Cutan,ous, Wgesnve_ .
cals. ng.
NIeKeT o e 1 eavity, nasal sius,
.
Chromivim oo e e . . oo Lung.
Ashestos ... ... ... _. De.

Physical earcinogens:
ionizing radiation,

NMrudiation ISR

| Connective tisue, bone,
Hlood-dormung mpans.

Skan.

Conmectin e b=sue, blnod-

i fovpung organs,

Radioactive radiation (alpha-, !
beta, and camma-radiation) | Transcutancous.
1

L RSP Or Yoo e O Xanad stns

;r i Lune.

¢ fnsestive o o i Rone
Parasitic mrcmogens..l Schisfosoma hematobiam . i Crtancous. . Biader,
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In addition to these estublished oceupational carcinogens there are
a number of potential human carcinogens which have been shown to
elicit cancers in expertruental animals and e whielh workers become

exposed during their regular occupational activities.

These po-

tential agents which also must be considered in the adjudication of
compensation claims, are listed in tables 3 and 4.

TapLE 3.~—Polential Environmnental Human Carcinogens

Type of ex-

i
Agent 1 Site of tumer posue \ IpLeies Ty pes of T coniacts
, ' .
' ' :
: ; 1 :
Estrogens_ . _eooo_ .- \ Breast___._..___v Parenteral_ ..., Mouseo. o L. Slenulactare
Natnral, ... - Lymplinodes___. Cutaneous. .. " Ruto ..o ... Thaary addinve.
Syuthetic. ... . vUterns ... Urel L " Rabbit.. .. Cosoetic ingrediont,
j’ Hypophyas o .. S Ques pig
Carbon Tetrachlornde o Taver oo Orul .. ... NMou o . ___ irduastriid solvent
i : Dieorcasine w2ent
' ! ! Dicy-vleanie agent
! . D re-evtingeashing agont.
; : ' Sapafeeting
l i ' . Production of ficon
I : o furnegant
B ' i Frijacave ol ois,
Chloroform__.__ . . ._. [ A1 S (6757 Aotse -, Mounuafactiere,
i ! Parenteval _____ A vsthotie
: sobvent and Fatraetive of
i R Tesi ruober. waxes,
i rad e, alkshods, ) !
: i Iregedient ot lacquer, flont
‘ 18 cent "HmdA
I3 w tificinl ik,
! phisties
DT (g,e-Bisp-chlo- ._.__ de L. Oral. ... .... KoL L Loo0 AManulacruse.
rophens I-1,1,1-trr- ) tresertic e,
chloroethane). t Food cortimimang.
Tanmcaeid. ... . [ do oLl Parenterai (. . o __ Linyedont of  foodstufis
; ' aruits, wie, coffee, und
: | tea).
. ! Modonalasen
' ' Taoung wgent,
Thiourea and declva- . do o ueooo oo Cdras It paeservative,
ties, Thyrond e A G ol
p-Phenetstures (Dul- | Lover o . ~ iy N et e
oy i SUeet Ny uTne,
Diethy dene glveol . © 0 Bladder ... .0 .. _do L i oo Anhfec e
: s dialey i Cuposive
[ ' omfaciin .
? ‘ Softerer ol e anke,
| L woad staine ol testile,
! , “ hrnectant Qobieco),
Trthilate napatho- | Skin. __. ___.... Cutancous___ _. Nense - Vonade of meeetieides,
Ve
Bergug coal ous and . do . 0 O Catanenus L. Monse L. Moethetane,
tar, pauhevtaneous  Pwenteral (ool Mut (L Pt
' teue, v Lubtidis,
j C I ot caen,
1 Codetro helnoadd,
Fishortrorser vod D fover ool 0 o oo, oLl L J O A T RN ST
Qs tars, Woves, Prponter o - Neoreoo oo Fied
eron. & ' ! " Labricant.

|
I
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Tanvry 3.-—Poiential Environmental Human Carcinogens—Continued

Type of ex-

Agent, } Site of tumor posure Species Types of human contacts
i — .
Light green SF btril- | Subcutaneous | Parenteral. ..., P RatoL.o. Textrie dyes.
liant hine FCY fast tissue, I TFood and cosmetic dyes.

green FOCE.
Butter yellow

Cellophane, polyethy!l- | Subeutaneous..
ene, polyumide (ny- |
lon), Lukelite teflor
polymethyl methae- '

rylate. ;
Berryllium. ...___._.| Bone ...
|
| |
Qelenium.. _. ... . .| Liver, thyroid _
1
+
i
Cohalt._.......... ....» Subecutaneous
L1ssae

Rat________.

Parenteral_ _.__ .| _ do____.__
!

Parenteral____ _| Rabbit_._.__

Resperatory. . . P Rot o _o___o.__

Parenteral .. . '

Food dye (orient).
Gasoline dyc.
Flare color.
F¥ilm, fiber, plastic-indusuial
manufacture and uses.
ATAappnie materal,
Aedicnal agent.

Metal alloy, X-oray tube,
phosphoer manufaet e,

Refractory vessels

Atome energy production.

Seil contamnant.

Coloring matter of pglass,
ceramices, paint, rubber

Metal alioys

Rubber accelerator.

Photeeleetric apparatus

Decolorizer.

Fireproofing arent.

Medicinal agent

Metal alloys snd plaling,

| Coloriug  matter of  plass,

I corarmces. paint, rubber.

Tenil

Taner 4.— Carcinogene Chemeals Eliminated as Enviroromental Human
Carcinogens

H
= 1
S1ite of cancer |

i
Agoent !
i

Type of ex-
posure

| Species

Intended use

'
Tassae, i

2- 4 eemvlumine-fnuo o ans

LSRRI

, Bludder.__.. ..
D ARYE S
i Bramn :
" Tharoeui. .
Acoustie duct. i
Breast ‘
leukemia. i
|
|
i

,
i
i

H

| Kidney
\ Lung.

;

3. [Lcaluation
{ions between an

|
|
. Subceutaneouns | Parenfcral ...

Subewiuneous | Oral oo

Posenter i

o
=
)
e
z
‘

'

'

'

,,,,,,,,,,,,

'
|
i
t
i
i
’
h

Trypoanoeidal ugent.

i
U Insert endc

of Fridence~—For the establishiment of causal 1els-
exposnre 10 these agents and the subcequent develop-

ment of & cancer of an occupational genesis and therefore conmpensable
nature, the following prerequisites must, be falfilled:
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(@) Definite evidence must be available indicating that the claimant
had occupational contact with any one of the various agenis listed,
ihat this contact was either of prolonged nature extending as a rule
over periods of at least 6 months, and was of adequate intensity for
clieiiing a cancerous response, according to any previous experience
whieli might be available on this point. Single exposures may he
considered to be effective if the casual agent consists of externsl
ionizing radiation or the exposurc mechanism favers the production
of a carcinogenic depot in the tissues from whiech a prolonged cxposure
of the Lost organisin mayv ensuc.

(&) 'The route of exposure to or intiodacuon of the carcinegenic
agent in addition to its specific chemical properties and inetabolic
peculiarities determnine the site of the organ or tssues in which a
cancer is elicited. Therefore, not anv cancer, but only cancers of
specific sites are related to any particular carcinogenic sgent.

(¢) The type of exposure does not need to be continuous or extend
up to the time of appearance of the cancer, but meay be intermittent.
In fact, any contact with the occupational careinogenic agent nisy
have ceased manv months to vears or, occasionally, even decades

hefore the eancer bocomes niagnifest. Effective careinogenie exposures
may be sustained not only by the ordinary operators employed in
oprations with ocecupational carcinogenic hazards 3, but also bv workers
entering such operations on a transitory basis; such as supervisors,
muintenance personnel. repatrmen, wuckers, loaders, vardimen, and
workers emploved in rooms and buidings near the bazardous dpera-
tion~, i housekeeping and exhaust disposal methods are inadequatc
and environmenta! contaminations result.

() Decupational Medical Stigmata.——For the establishruent of causal
relations beiween occupational exposures to carcinogens and sub-
scquently appearing cancers, it is of distinet value to anslyze the
miedieal history of the aflected persons for funciional or unatomic
disease manifertutions characteristic of a psthogenic aciion of the
partic alar esreinogen ailegedly invelved.  Sueh noneancerons and
oftenn prepuratory or precancerons sy inptoms of ctivlogie speeifieity
acl s ~lgmata or biclozie finger priuvs supporting not only the
actualiiy of a previously sustained specilic exposure, but wlso jts
cattzal relationship te the cancer present.  Syvmpiomatie manifest a-
tions possessing such a significance are, for mstance, chronie radio-
Jermatitie s cheanie 4ar dermatitis. arsenic dermatosis, chronie solar
dermatiiis, chronic radiation periostitis, ashestosis of the jung, and
leukemoid reactions after exposure to benzol and loniziug rudiation.
Chemical analyvses of tissues for the ineriminated chemical wiso may
sonetinies be of sssistance in establishing previous contaet with any
~pecific oceupational carci wogens, suely as arseme, chromivm niekel,
radioactive substancos, and benzol,
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It is important, however, 1o nete that both these procedures are not
applicable for all occupational cancers. Some of the carcinogens do
not produce any etiologically characteristic symptoms, in fact, they
may not elicit any preliminary toxic or other disease phenomens
despite & persistent and prolonged carcinogenic exposure. Thus,
cancers of the bladder in dye and rubber workers may develop in the
absence of any preliminary local or general warning symptoms after
more than one or two decades of coniinuous, intermittent, or dis-
continued exposure to certain carcinogenic aromatic amines.

There also does not extst any parallelism between the toxie and/or
irritative properties of zny chemical and its potential carcinogenic
qualities, nor, is there a relationship between the degree of toxicity of
any particular carcinogen and its relative carcinogenic potency.

{e) Extcnsive experience with oecupational cancers indicates that
there usually elapses a latent period of years, if not decades, between
the onset of exposures (0 a carcinogenic agent and the appearance of
the resulting cancer (1able 5). It is for this reason most unlikely thut
oceupational cancers bhecome manifest within the first year following
the inception of contact with a carcinogentic agent. In fact, all cancers
which muke their appearance during the fsi theee years of occupation
in a carcinogenic environment should be subjected to severe serutiny
for a more probable noncceupational oviein before theyv may be
cousidered {rom an) occupational view point,

Tamry 5.-—Luatent ervods of Occuputional Cancers

‘Averuzc latent'  Ruuee of

Organ and agent ! period . latent peirod
Skin | ;

Arzenic: I Years i Years
Medieinal. .o e | 18 | 3-40
Qecupationalo ... ... : 25 | 4—16

AT el . 20-24 1-30

Creosole ol . L Lo e | 25 | 1510

Mineral o1l o e s ; 50--54 l 1-75

Crade paraflin ofl L oo ! 15~-1% 3-35

Solar radiauion . ... . o o I 20-30 f 15-40

Neradiation . o L e e e ‘ T f 1-i2

Lung g [

ASHESU0S . e e o o o e { 18 ‘ 15-21

Chromates.._ ... _ .. ___. - SN 151 h AT

Nicked earbonyl oo ooooooo i | 22 | 0-30

ar fUmCs. o o e e e ‘ 16 G 23

Tonizing radiation oo ... i 25-35 ‘E 50

|
Bladder ‘ !
Aromatic amines_ ... ... | 11-15 | 2--10
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(f) A successtnul production of cancers in experimental animals by
the administration of any particular chemical or oceupational agent
supplies weighty support to a olaim that such a factor may have an
identical cffect upon man, especially if the 1onte of exposare, the
physiochemical status of the agent during coniaet, and the cancer
produced in experimental animals are identical with the corresponding
aspects in human experience. However, because of the pronounced
species specifieity of axogenous carcinogenic agents, even positive
experimental evidence provides merely strongly suggestive but not
entirely conclusive evideuce as to the existence of carcinogenic proper-
ties of such agents for man.  Only human experience gives a definite
and irrefutable answer in such matters,

¢y Pathologic and histologic evidence is in general of onlv limited
importance in the establistunent of the oecupational causation of
cancers, sinee neither the clinical behavior nor the gross appearance
and histologic structure of cancers are ctiologyv specifie. However,
in some occupational cancers histologically or histocherically Jdemon-
strable manifestations are present which give conelusive or suggestive
evidence as to their nacticular etiology.  The presence of asbestos
bodies and asbestosis in a lung affected by canecer provides praetical
and scientific prool as to thie ashestotic ovigin of such a1 pulmonary
cavcinoma  Of similar eaural siegnificaree would be the demonstration
of chromite dust by bistochenuceal methods and by incineration of
sections of the lung of an individual with pulmonaryv careinonis,
The histochemical cemonsiration of arsenie in the skin alfected by a
arcinoma represents auother ostration of the value of histologic
studies 11 the deternunation ol thie ctiology of a cancer. Likowise
the presence of extensive endarteritic chanees in a fibrosed subcuta-
neous t1ssle contaming a carcinoma or sarcoma would arouse the sus-
picion that X-rays or radioactive energy was causally responsible for
the mulignant lesion

It appears from these considcrations that g comperent and critical
evidtativn ol the entire evicenes retaied to dhe exposare of the diy 1d-
unl the svmpromatio meaufe~tations of the preparstory period, the
tengtle of the latent period, the site of the cancer, sonmie histolegic or
histochemieal characteristics and the existence of corresponding ob-
servations oncancer produetion in expermmental animals aside from
pertinent epidemiologie data represents the seientifie hasis essential
for medicolegal decisions in Htigudions of alleged secupational cancers.
C. Compensation Laws

‘

Waorkinetds comipensoiion Jaws enscted in vuarious couniries amd
states reveal o remerhable lack of noiformity as to the tapes o oe-
cupational caremopenic agente, industrial operations with earcmogenie

BAOLES 35 =10



120 LYt MIUILLAING U LALADSCG

.
hazards, and occupational eancers covered.  As of October 1, 1054,
full coverage laws applying to all kinds of oceupational diseases in-
cluding cancers had been passed m 26 States of the United States and
the District of Columbia; schedule coverage laws not always covering
occupational cuncers, or all t¥pes, were in foree in 20 States and no
occupational disease laws had been enacted at that time In 2 States
(Mississippi and Wyoming).

While workmen's compensation laws based on the principle of
schedule coverage may provide some degree of compensation against
disability and injuries resulting {rom occupational cancer hazards,
such legal provisions designed for the protection of workers wre totally
inadequate, if not obsolete, in an era of a rapidly changing and in-
ereasing occupational discase panorama. Such static laws reflect
a legal and sociologic state of mind which is maladjusted to the
dynamic state of modern industry.

However, even the blanket or general coverage compensation law
which 1s sufficiently flexible to include not only the present but also
anv future occupational cancer hazards, usnally has a statute of Emita-
ttons which 1s inadequate for providing fair protection under eervun
and not too unusual circumsiances met with 10 occupational cancer
Since oceupational esteers may become muasiafest many vears uftes
cossation of exposure 10 occupational caremogenic agents. a statutory
time clause of {frorn 6 months to 6 years maxy be too <hort for acenya, -
vional eatcers which may apnear altor adoncer period, iU 1s advisabie
for this renson 1o adjust all existing laws in <uch 0 way that <uch
eventuulities are properly covered.

I the worknen's eompensation aws existing 1 most States, cerinin
group= of workers or emplovees, such as espectally furm labor and
domestie servants, sre exeluded from coverage by the Taw. =Sinee
farming as well as housework have beeome and are inereasingly be-
coming oceupations having extensive contact with industrial produc-
(mexticides, herl mnl 8, svnthetie fertdizers, artisprouting azenis,
!mmmmd fattenin : ‘zht‘nm of livestock, fubricanis and fucl of Lan
\'lx‘I'.‘.' xu(Ll vils for :aihhugx, })uxh, soil oy ers, AU BIOUC,
des i‘l‘f:t‘l)\r‘. waxes, nohishes, diy eleaning avents), there s no sound
scientifie reason for excluding members of such oceupations from
coverage by the workmen's compensation laws and from adegnate
protection against cuancers arvising from exposure to potential und
actual occupationgd carcinogenic agents.

(SIS

CaRsn b aanan

[ —



OCTOBER 6-—MORNING SESSION 139

D. Labor Codes and Standards

Anyv attempt toward achieving an adequate compensation by finan-
cial means for a cancerous condition acquired through contact with
occeupational agents not ounly presents considerable cconomie dif-
ficultica but is also of questionable humane merit.  While such a
procedure is evidently the best that can be done after an occupational
cancer has become an accomplished fuct, the wiser. more rational,
and in the long run, more economical approach to a reasonable con-
trol of occupational cancer hazards lies obvicusly in their prevention
wherever this is possible.

This goal can be achieved to a large degree by the enforcenient of
proper work conditions in operations in which cancer hazards exist,
so that cither any contuet of workers with such agenis is climinated
or reduced to an ineffective leve!  As to the fundamental step for
accomplishing such a control of eccupational cancer havards, it would
be advisable to have all factories, workshons, Jaboratories and other
establishments producing, handling or vsing known or suspected
carcinogenic materials to register with State public bealth and labor
agencies.  This information would provide the basis for establishing
the supervision of plants by health and labor agencies and would
ereate the proper machinery for fanilivtizing managers of such opera-
tions with the potential carcinogenic properties of the substances and
deviees nzed in their establishments zod with the methods and pro-
cedures by which they might be conroiled v wvoided, .

The 1olutive effevin eneas of any medsests ~aitary and technelogie
control mes<nres to be adopted cun best be determined by ascertaining
the ebanres In the occupational cancer incidence gmonge the total
population at risk occurring during shme 16 to 20 vears alter their
introduction. It is thercfore desirable that provisions be made for
routine by recording sll cancer cases orcurying among worker groups
exposed 1o occupational earcinogens. Al precuncerous and cuneerous
lesions obeerved amone members of <tuch zioups should for this reason
he msde notifiable with the Scate health acenes. Al persons having
hnowlsdge of these eancers shiondd be heid 1osponsile 1or sueh repori-
g, The adopdon of such measires represents an imporiant step
from a public health viewpoint, beeruse there is a growing urgeney
1o dotennine the environmental causes responsdble for significant
changes in the mcidence rates of several cancers,

A wroat dosl of crenmstantial and direct evidenee meriminates
recent changes in the mdustryv-reiated environnsntal facoors for the
~tarthing and progressive inerease in the Inng cancet frequeney observed
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in all industrialized countries during the past 50 years (graph 1). A
stmilar, while not as marked, rise in mortality rates has been observed
during the last two decades for cancers of the blood forming tissues,
especially leukemias, for which the ciude mortality rate increased
from 1.0 per 100,600 of thie population in 1960 to 4.3 per 100,009 in
1944. This development coincides with a marked increased use of
ionizing radiation as well as with a widespread industrial and medicinal
emnployment of chemicals having distinet hematotoxic effocts.
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It also may be of significance that the age-specifie, total and age-
adjusted mortality rates per 100,000 population for skin cancer in
white males and white feinales in the United States have shown
between 1930 and 1950 a marked shift in favor of the vounger age
groups (table 8). Whether such changes in the age distribulion of
skin cancers for both sexes may have resulted from the modern hubit
of sum bathing or a more intense environmental, oecupational and
dietary contact of the general population with arsenicals, or with
preducts of the coal tar and petroleum industry, remains at present a
muatter of speculation.  For deterinining the possible causal signfi-
cance of such factors in this development, it would be necessacy to
ascortain data on oecupational, dietary, environmental and habitnal
coittacts of the affected tudividuals, their complexion and race, and

Tasue 6.—Age-specific, Total, and Age-adjusied Alorteliu Rales P-r 100,000
Populaiton for Skin Cancer in Wiite Males and Winte Fenwalvs, Triled Stales,
1930, 18.45, and 1550

White males

Age 1 T e e
oo 1 e ) 100
Tder 150 oo 0.06 008 0.03.  —62
1523 . 12 Sl 34 | 209
D584 . .22 L4650 LRI 476
A5 L 75 85 L3 +63
A3=3e e 23 2.1 ¢ 27 +2y
B .. 80 33 0 59 . 411
687 de e 23.7 6.0 | 128 —~20
= 68.2 @ 523 | 326 —38
83 and over. o ... : 1942 1724 1 775 —55
AN Gges. Ll L33 {32 29 ________
R 3.6 129 ______..
| ' !
White females

: | -

Under 15 007! o , —171
1524 - 06 I
P 1 S 23 | +213
354 N I I 4118
4554 L e e Ls 0 Lt .8 80
55-61 ... S0 o B Doaus
654 - 4 o 87 1 68 | 2
TH 8 d e oL e ) 26,83 1 1a.8 ! —g0
8 F e e T2y Lis27 1 GRS -
Allages__ ... . . s b 20 b 2 L
Ageadjusied 1oL 24 2 ; 1o “K___“_

|

tadjasied for are on total populanion of the United =fates, 1950,
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on the location of the cancers in the exposed or unexposed parts of
the skin (site distribution).

All such data could readily be obtained for occupational factors 1f
all occupationsl cancers would be made notifiable. At the same time
this measure would be instruments! in ascertaining to a much greater
degree than heretofore the scope of occupational cancer hazards and
of the cancers resulting therefrom. The effectivencss of this pro-
cedure is strikingly illustrated by a graph (graph 2) published several
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vears ago by Henry in whieh he showed the strikine rise in the number
of cases of cutaneous curcinoma in males and females in England, Wales
end Scotland ativibutable to secupational cxposures to coal tar, piteh,
shmle oif and minera! oil after statutory notification went into effect
in 1920.

Conclusions

. The rapid development of modern industrialism has been asso-
“mmd with the appearanee of many new ocenpationsl health hazards
of whicly thuse cutsing crneers oceupy an important position,

2. 'The inereasing rate st which occupational earcinogens have
been discovered during recent deendes sugpests that only a fraction of
the actuully exsting industrial earveinogens is known and that here-
tofore umkovown and new occeupational carcinosens may be added
the present industrial environment through the developmient and
use of new chetnicals aud production methods.

3. There s 2 great deal of evidence Indicating that only a relatively
small fraction of the cancers produced through contact with occu-
pational ~arcinogens has been recognized and/or placed on record.
Because of the established widespread industrial contact of large
worker groups with known occupational careinogens, the poteniial
scope of the occupuiicasd canecer problemy evidentiy s mnel larcer
than apparent {row the reported number of secupational cxneer cases
and hazardous bndusirial operation-.

4. \{ﬂdir'olv;m) (iwix]m' 31 compensation procedures of occupational
cancer clatis should be hised on a competent and entica!l evaluation
of the entire (\'\'ul(-n«(‘- refated ta the exposure conditions of the elaim-
ant, the presence or abscuee aud the type of any etiology, specific
symptomatic manifesiations observed during the latent and develop-
mental pericds of the cancer. the lenath of the Tatene period, the site
of the cancer, snyv specifie hustologie and histochemical characteristies,
the production of corvesponding eaneers s experintental animuls by
the inermnusted agent and pertinent eprdemiologic data.

o Sehedule coverage haws are dnadequoie for providing proper
protection agamst oceupational eancer hazards beeguse of the dyvnamie
state of incdern indusivy resolline in the constant addition of new
chemicais and  production methods whieh may eutyl heretofore
A

unkunewn oecenpationsl eaneor hevarde Phe ciotatc of Tt ations

contained in the genersl coverage favws represents s main defeet
m the fair apa equitable application of ths tvpe of workmen’s com-
pensation law to aceupationad caneer hazards.

6. Smen the provention of occupationa? cancer bazards and not
fnancial compensaiion for establisbed occupational caneers appears
to be the more womsinle wid burnsue ineithod of ocrupntional cancer
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control, labor codes should be properly adjusted and enforced so as to
climinate or reasonably contain occupational cancer hazards in mod-
ern industries.

7. For ascertaining the sctual scope of the occupational cancer
problem and for the institution of adequate control measures, it is
essential that occupational caucers and precancerous conditions arve
made notifiable with local and State health and labor authorities.

8. A comprehensive study of occupational cancer hazards will
provide a sound basis for an equally urgent investigation of the
apparent extension of industry-related cancer hiazards to large parts
of the generst population,
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The Accident Prevention Associations Under the
Quebec Workmen’s Compensation Law

i T. Crrce, President, Quebec Association for the Prevcntion of
Industrial Aceidents

v the absence of Mr. Clegq, his statement was read bu . Arovand Fuoorehere picg
preswdent, Quebee Associalion for the Prevention of Accidents)

Iwill vatline Lriefly the setup of the various safoty associntions, and
er, being more familine with the organization whicht I reprosent.
shall endeavonr 1o elaborate on a few of 1is major promoedonal
tivities.

[T
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Preventive Associations

As you are no doubt aware, Section 110 of the Quebec Workinen’s
Compensation Act stipulates that industiies ineluded in wny of the
classes under sehodule 1, may formn themselves into an association for
aceident prevention and niay formulate rules for that purpose.
Further, the Workmen’s Compensation Cammission, if satisfied that
an assoctation so formed, sufficiently represents (e emplovers in the
industries indluded in the class, may make a speeial grant toward the
expenses of any such ussociation.

It is under these provisions that the various safety assochavions were
organized and are functioning in the Provinee of Quebee. 1t might be
well to mention here that there are 24 ¢larses of indu-trics under
schedule 1, with 5 separate Accident Prevention Associations operating
with and for them-—-4 of these associations cach cover <ingle classes,
namelv: 1, 2, 5, and 22 while the {ifth nzseciation serves sl the remain-
ing 20 clasces. The latter are amalgamaied and operate mnder the
name of the Quebee Assceiation for the Preveriien or Indusicial
Accidents, Incorporated.

It should be pointed out that schedule 1 emibraces the industries
thercein mentioned and that the employers in these industries contrib-
ute to the accident fund by w av of assessinents on their behnlf,

In schedule 2 are the businesses of raibvay, sticet railway, express,
telegraph, Dominion relephone comjpanies, navigation, towing . OpeTa-
tion of vessels and marire ‘\\'i'(‘\,‘\lllgﬁ, bridge op rations, the (xu*.'mu—
ment of Canada, the Government of the FProviuce, municipalities,
commission~ and school boards.

Enmplovers under schedule 2 are individually liable 10 pax the roni-
pensation provided for by the act.

The first of the ﬁV(‘ associations I have referred to earlier 1s The
Qrebec Lambermen’s Accident Prevention Associalion, fue. This asso-

"mnl\ lumbering,
sers, of which about

ciation serves lll(hlatl'l(‘f-‘- in elass 1, made up of za
wid veneer., They have upproximately 2,300 moen.i
GO0 wre sawonill operaturs.,

The second is The Quebee Pulp and Daper Salety Nssocloiive, Tue.

This assoeciuiton serves industries in class ‘2 compricing some 300
merbers engaged i paper mill operations and ceutiing pulpwaod,

These two groups, while separate, operate {from one offiee; here in
Quebee City, as the general natunre of thair operations Jend themselves
to such a combination. Of real interest to yue is the fuet that both
these associations are functioning with a ettt rating sysic .

FKach of these groups hos its own board of diree ois, sepurata
accountmg, and exch receives separate orgnis irom fhe <‘um1m«~\'m1,
Combined, they have etvht Inspectors who are sent (o vations sections
of the Provinee with a speeifiod sehie e of manections 1o be mude.



