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TAKFN FROM PAGE  344.

EI_DOCTOR LEVIM:

Thark you, Doctor fhwcadas. Ladies and gentlaxon, I sm
supposed to talk to you on the philospphy of the *‘ostatistics
of envirensental pulmonary cosncer, sud I have navor bosn sure,
up wntil thia mozmens, whethsr I was supposed to concenizate on
ilosopuy or tiostatiztice or emvirommental pulmonury cencer.
I ghell probably toy to do all thiros, and succssd in neither
of thsm or not cme.

I cartairly wvomld like very much to second the remzyis of
Doctor B oads 23 sde and psrbaps I csn 49 so and =ake uwms
cozmeabs on oooe of iho things he has gald, by telling you what
my om pelat of vlew is in this netter.

It is prluapily that of an opidsmiolsgist whish 48 the
£ia1d in witleh I rocelvsd mocat of zy modleal lialninge. JAn
ppidenfologist, o8 you pzohably laow, 15 not 8 statisticlan
necessartly, sllthisugh he kas to Inow scething ebout siatistlics
and use thea and kuew vhen e 1s in tooubls, soms - so 2o emn

go t0 sumscns ko 18 a etatliaticlen.
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An epidemiologist is, primarily, a fellow who is
interested in two questions, first of all,whsther a certain
group of people actually do or do not have more of a cer-
tain disease than other groups do have. He'., interested in
knowing whether thatt's really so, and so he is rather orit=-
ical of things which may look 1like that, snd nsvertheless
are not really good evidence, and he 1z interested in know-
ing, if that is so, what the reasons might be, and his reas<+
cng for those interests are quite practical, because he is
4¢he man who is usually ealled upon to meke certain decls-
ions or to give certain -dvics as to whethsr certain things
shouid or should not be done in a given sltuatione

Youw, it juzst happens that hilstoriselly, that type
of guestion usually ercse with our epidemlc discases and
thet's why, I suppose, the term spidemlology, 15 uszually
thought of as referred to with pecpla who deal with infecs
tivas disenses, bnt preclsely ths szams guastion can arise
in almost any .5po of diceass, und certalnly they do arise
in 1ndustrye ‘ *

Yow, the epldsnlologlatts point of view on pul-

monsey cancsr and the swidancs iocupsoting vericus etiolo-
gieal agents 13, I would uAy, Lighly erit :el, That is,
-y are awsrs from long exnsrience, ihat o lot of things !

wnich loock 1like eticleogical rslutlonshlips are not necese :

sarily suche Tha other point of wizw, I would say, cornaps

e
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would seem to you to be opposite, but I would offer to you
ac the result of long reflection on the part of a good %
many peoplees l

We epidemiologista suspect that, from the stand=
point of the caussation of pulmonary cancer, our best exper=
imental animal may be man rather than any sanimal we can
study in a laboratory., Now, ~an 18 not a very good ex-
perimental animal, but it seems as if in cancer, he may be
our only one in some forms, and the laboratory may or may
not conf'irm what we find in man, but we have a strong foel=
ing thaet we are misaing a pretty gooé bet in not studying
much mora intensively, possible rslationsnhips which msy be
otiologlical (o mane

¥e havs sbout twentiy-rfive thousand cases of
ulmonary cancer esach year in this country, anc it seams
vary wnlikely that those twenty-Cive thousand poople do
not have & good many charsacteristics which distinguish
them from thelr fsllows, which may have some relatlonship
to the fact it lnvolves lung cansar, about which we stillde
pot know wvery muche

How, Doctor Rhoads msnilonad the relationship

sraokinz tcbacco, espeelally efgrowi o8, I know of no cbe

4+
v
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¥
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sorvatlie . which uould imply or implicate sny other type oFf
smoking, and I mentioned the work of one Investhlgalor or |

rathsr two, W' :ter sand Graham. Low, I heppen to know Dooor:
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winter and I like him very much, and I agree with Doctor
Rhoads' estimate of him as a very energetic, & capeble and
an enthusiastic chape The kind of observation, howaver,
which Winter and Graham made about relationship between
smoking and cancer 1s precisely the kind of cbservation
which you will find in the llterature for the last tuenty
yeerse If you look up cne of the earliest mul tigraphs on
lung cancer publisheé about 1930, you will find about four
pages dsvoted to the relatlonship to smoking cigarsties,
¥ow, those observations wsre never taken sericuse
1y, and they wore never plsied up, preclsely because of @
uncriticsl, over-oenthusliastic type of analysls cn uhich
thoy wsrs based, in other words, theoy were based on inade~
quate controls, they were stucdlsd in such a way that ons
could seo that the porson meking the study hes a pestly

strong blas in the first place, as to what he wonld fird,

ftts not the Bort of ovidence which really tells you enytaitug

that you e&n r3ly NNe

How, 1t kappens that the cbssrvation of Winter

and Grabem Izve besn conrirmsd a3 to thulr geouneral $sNors

-~ symere is a relatlonship betwenn smoking 1n tobucco, There

13 a great dlffezronce in the cuentitative obssryrtlcn3da iz
we ars o bslleve the observatlions of yinter and Gralam,
pulmonary cancer is extromely iure in poople who do not

smoke cigarettss, sabout tnroe p.rcent of lung cancarsy
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according to ‘heir data, three to five percent, occur in
people who do nqt smoke cligarett:se

That is not in accordance with observations which
We have made, and I, frankly, doubt whether it is in accord
with what the facts are. I thinit that is one of the cru-
cial questions which remains to be proven or to be further
testod.

Howaver, I did not intend to re-lly go into the
Question of that particular observation, bLecause that is no¥
our topice What I thought I would do 18 to give you scne
ganorsl quantitative background for this whols @uastion of
leng cancer Which would serve as sort of & backdmop for
the papers which are to come, firat of all, thes importance
of this toplc, this form of cancer ss & human tunore

¥ay I have the flrst slide? This first siice 1s

8imply the cheracteristic age curve of cancer, that is the

incldsnce of cancer by age anong :iales and among fomales
a3 usvelly occurs in New York State uners, as you know, can~
cor 15 a reportabls disessse These ars sll cases reportsd i
froem ell sources for varlous perieds of wime, pus on an ;
sanual tasise That Is & vury interesting curve, for cne .
thing, because it does not feollow the iype of curve that
you would eaxgset In moest forms of cancor which kesps going

up with agee Most furms of cancer start in lowsr, youngs:?

-a groups and xeep goling stralight upe In lung cancsere.
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sfter about fifty-five, the rate dropse |

There are a number of things which can be sald :
about that observation, and I don't propcse to go into all
of the possible sxplanations, but 1t doces mean, one thing,

i1t does suggest one thing, that for some reason, people who |
i
were born, this 1s 1945 roughly, and people aged sixty in l
1
1945, were born in 1885, as my arithmetic informs ms. FPeople

born vefore 1885, for some reason, had less, have lass I

lung cancer than people born at an earlier ags, an at esre |
1 4ar paricds

That may not be self-avident to you, but it fol-
lews from a furtheor analysis of thase curves which show
that when you analyze thess curvea Ly the year of bizrth, t;h?y
ksep on going straight up, and thay lLoep on going up in a |
much higher fashion éspending on when tie perdicn was borne

That 18 not the sort of taing that you wonld azpect fn a

carcinogen, if it 1r a carcincgen, wrich cccurs generally,

eneh o3 o cAareclnogen ir 9 aire It's epparently -‘-.*.O::xethingi
which plexg ont certain ages snd not others. ‘
Yow, %n most - the Lizportant puint that I wisk w‘:oé
brinz out in this silde is that you couldn't soalyze any f
two grouss of ceople, o2y the number of lung cancors in tz,qai
stories, or the numbes of lung cancsrs ln cne foctory as

P
-

sompered with -ma wigosr of lung cancers in the surrounaing_

countryside, uniess you took into account ths age facltor,
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because cbviously if you did have a lot of people in this
age group, you would have mors or less cancer than if you
had a lot of people in this age group or this age groups

You would certainly have to adjust for age, and it{ts sur=

prising to find that some studies do not cven take into ape

count such 8 symple and obvious vi lable which has got to
bs adjustade

“oW, Wwhen you take this typs of curve, that is
the number of crues wnich occur by age in ons ysar and ep=
ply to an ordinary 1life table, which 13 the expectaney,
the oxpectancy of living, at wvarlous ages in the duration
of 11fe, you will got a ti:lc such £3 ths next slide, whioch
will tell you ehout how many cazos of cancer of varicus
types one misnt expsct to occur in the population today
throvzhout the rost of thelr lives, These [igures are all
bassd on an a baae of ons, that 1s this top figurs glves
sou the probeblliiy of skin rceucer oscurrlag in males
thirougnout 1ife, ond the fiy e »02 nsans that two ocut ol
a hundred, %wo porcent of all =aloppalmcecst wo and a helf
psrdant of all males, viing tha Lyps of data which I have

e actuzl igcidenca of ciacer &8

i

st deseribed, thio Lz ¥
3o tsrmined by repertlug opplizd Lo the 1ifs tuwls, two out
of a miadesd males tomoughout ha pazt of thale lives will

¢ se8lop 2cme form of skin cancere

Now, for lung, the flgure is Just uvver ons parcent,

!
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about one parcent of all malss sccording to New York State
data, may bo sxpectod to develop lung cancere That may be
consicdared a sort of backdrop of this whole problem

| It is a problemwhich, at a minimm, will effect i
ons percent of the male nopulation, I?d like to stress
the point that that is & minimunme First of all, thssge f{ig-
ures &*s based on the data for 42, ik, since then, the
rates for lung cencer have gone up and the death rates Irom
all causzes gone down, which msans that the opportunity for
dsveloping lung cencer has increased an.: the rate at whlch
1t develops has also ineresased, s0 that figure ons percent
is dafinitely minimum, but it 1s at lsast one peresnt of
tho gsneral populstlon,

¥ay I have the next slide now? This =-- oh, thoxs

ia a popor #1lide In batuoon thor9 = maf I have ths first
cf the papor slidoea then? T dun't imow whether you can 286

thise I think this 1s snother of tho Zmportant cbesrvas=

tions about lung cancer wbich we have {0 raxsmber comcan=
ing thils whole problem, and thet 1s the incroasss which h:s

E

courrnd over tha past iwo or three dromndess i

<

Thega are the actunl mortality rates 1n New York

S%ate batween 1931 end 178 in fouales and in malas, stane-

iapdized for age, that is tho age factor has been kept comw.
“ant 1n the two periods. e st “¥ing thing here 13 the
+h

differsace in the incresase in ths swxea, In females, ths
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increase has been about from 2.5 to L.3 deaths per hundred
thousand per year, an increase of about seventy percente %
In meles, the increase has been from L7 to 19 per hundred
thousend, an increase of over three hundred psrcente

Fow, an increase in lung - in any form of cancer,
as you know, may be dus end often is attributed to ths fact
that our diagnostic procedures are more effactive, If that
18 the oxplansation for this inorsase, then we would have to
ask ourselvss why, dlagnostlie procsdures were throe hune
drad psrcont more effasctive now as compared with 1931 in
males, buv only seventy percont more offective than in £o=
maloBe

I would say that certainly %that causes or caats
considerable douvbt on the explanation that guch sn lacreaso
cen be due to di:-nostic procedurss alcne ond malos 1 2Z-
¢tremoly probable that thors kas bsen & real incresasze in
lung cangsr ovoer inis period, probably iz both saxete

Another bit of evlidence -=- may I have the roxt

al1ids -= walch leads in ths . 28 dirsction, 1la the diffsr-

ent way in which the &gss have bosn aifecisd In +vals ine
croncoe lNow, thatis ths slide t1:t you rnowed, Lz lasb

i i
211ds that you showed balure this cno, Trat's 16, I -~
thig 13 the nmor:ality rate in the Untted S5%2iese I coall

your attention to tha uppsr lert, your upper laft-iond cur=

per Lore whlch glves you the ege apeclillic portalliity 2032
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This is age down here in '30, 139 and ‘49, and

you will notice that the increase has baen more marked hﬁroE
in the middle period than hers 1n the older poriods, whish i
again conicides with the observation that there is something
happening in thess peoples around slxty, which apparently i
1s not happening nearly so markedly in people who &arse oldari
than thate That again 1z ths gort of thing that one would §
not expact tc see 1f this wore purs.y & dlagnostic phennma-%
none There 1s no reason to suppo3e that diagnosis may = i
in a dizsase with high cass fatality such as cencor G gl i
lungs, s2hould naks such a ..arked diffsrence ascording ©o 2
the age, sho»ld show such a maprked differsnt according £0o E
age alons, 2o that putting these data togother, ons wonld i
1sad to the conciuslon that one eoculd not safB8ly &zIulWd thaé
this imcreass was puroly artificial end dus to thd fast

that we found more iung c¢aAncer, Ono would certainly huve t0O

agsune that thers was a very strong probabllity that this |

was something regle
iow, ona of the points that one can meako sboub
ponl changes in cancer incidence over time, is, @3 a rattor

of fact, 1a incidence in any dlseass over time, that il

they aroe real, thsy are probably dus bo s snvivonmsatal
{.ctore Tne reason for that goes bac.. tn oa? of the laws

of gonatlics, 1f you will romeater your gensilc3e You will

racall that, sccording to the way the genss opai -Jy thelr
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proportion from one generation to another remains constant
under moat circumstances, so that if genstic factors, if
eonstitutional factors wsre the ones which obtainsd, we
would not expect the incidance of the disease to change
from ysar to year. If we find a real change, we should
suspect som: envircnrental cause rather than some genetlo
causs as the rssaon for that change.

o I would feel safe, from ths philoaophic vicw-
point here, 8 paasking a8 an epldemiologiat that we have good
rsascn §o Suppose, first, t hat there has been a resl change
in lung censsr a2nd, sacond, that that change is prousbly
due to somethlng in the seavironmente. Whatsver that may bs,
of courss, romains 10 btz 260N

Heow, how uould we go about studying the possible
relationship of 27 g cancer to veriocus oenvironmentel fac-
tors? Tow, may I have the naext slide. I have placed o
this ﬁsxt alide, a Liypothetical situation in a -~ I dont't
¥row Haethor Tou o2n 566 this or note I havs hare a stals

or @ population greup in wrhich thers are five milllon nalss
P

in whom rine hundirsd catos of lung canssr cccur in a yealy
snd w2 havo in ihat sams pooulation group an Industey, we
call Industry 4, which he: 5on thousan® males ameng whon ;
rins ensas of lnng ean .¢ oceur in a year, so that In to2
snti.e grov , that is in ths entir> atate, if this is a

state watpre tallting sbout, thers srs nins hundred and nine
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casss of lung cgncer in one yeare

Hou, suppose one wanted to study lung cancer as
to whether 1t was related to, say, scme particular induse
try. According to -- we could wse at lsast two msthods
which might be called the caze rethod or the reatrospactive
incidence methods ¥o could take all nine hundrod and nins
case® of lung cencer, as we 4t hers, and we ococuld take com=
parable number of controls, we take a thousand controls,
and if wo were lnterasted in Industry A, 1f we had rocason
to suspeet Indusiry A, we'!d £find out how rwany of these nins
hundred »nd nine lung csncer casss wers people who workoed
in InGusimy Ae If we got sll our ceses, wo'd find that
there w.re nine of them and in cur control group, whlsz
shonld bs rapresentati.s »f the totsl male population, wWa
should find the sams propwurtion of indusiry A worksrs s
tan thouzand i3 to Tive million, that 1a the proportium of
mele pepvlation o males in indusiry A.

How, ton thougand %o "ive milllon ia itwo per
thoueend, 30 wa'd find o cascs, 140 poople who worksd in

Tndus try A in our controlse Iow, wind you, I assune that

wo dcn't know these factse We slvoly have thsse nine hune-
sred and nins cases =anad wa're latorostod in Uhether Induse
try A has snything to éo wliih Ilung csnesrs I that ls what{
we did, and wWe wore succes=ima in geoitiing all uine nundred |

and nins lung cancer cases wnd 1T your control group i3

— . e e - i
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. properly performad would give you 'we true situsilion vwita

i
properly selected, in other words, it wasn't bilased in suchg
e way as to accidentally drop out these two Industry A
cases, or i1f our lung cancer cases were poorly selected s0
we might not - we may have missed these nine cases, in
othsr words, if our experiment were perfect, we'd find that
there was one percent Industry A people in the lung cancer
cases and two per thousand Industry A people in the con=
trols, which amounts to a ratio of five to one, that i3 one
percent is five timos as much as two tonthsof ors percent,
This gives you five to one.

How, if you go back to our psstulated population,
this 13 & masthod, nins hundred and [ive million 12 a rabs
of ninety par hundred tinousand and nins psr ten thicusand |
is a rate of sighteen, 1tfs jrit = it's just the oihwsr way
srcunde This iz elghtoen per hundrsd thousand and tixis
nire skould be here and the rslatlon betwsen eightesn and
niusty 1s Clve to ones, which 13 exactly what you would
find in your case method.

In other words, your cate msihod, if 1T usre

respset to the lnclidencs of lung cancor in fndustry A es i

an mapred o the peopulation. I thers was five Lines as
sach “uug cancer in Indusbry & as in the populatien, us-
of course, that the age facter snd other possible

4prlsbles waleh might effect lung cancer nad hesn glven



357

50D

()

consideration, I am assuming that that has been donee The
other way in which you night do that would be the retro-
spective incidence method. You take ten years of Industxy
A and how many cases of lung cancer occurred in ter yeara.

Now, if nine cases occurrsd in cne year; in ten
years, ninety caces could be expected to occur in the ten
yoars, and they'd bas = you'd have to ask yourself, how many
casss do occur in that period, and one of the ways In
which you might anewsr that question is, why, rou woulid say,
I expsct or wonuld expect the same number of casaes that
would cceur if industry 4 had the 3ams ircldonce &3 thd
gonoral male populetions That would glve you ton years
timss ten thousend males, which 13 the same thing es a e
dred thousand and ons, and an incidsnce of elgnieen par
hundred thousand would glve you an expscied csazs lneidendts
of = ¢htoon cases, in this period, which agsin wonld be &
ratio of filve Lo onse

You, I'd 1ik%e to 2all your atizntion to ths fact
that 1f th’ : parcicaler cuss mothed wars dene cn helf tha |

number of casos, if instead of ghitiing all nine hundesd and

nine cases, you had gotten halfl of thoze, thasn thoze tuo

mapvations would not bs signillcantiy oifferent fram 6ach;

»

other {rom tho atangdpolnt of chanco violoilcns. Tat 1s i

oy wo id be the king of diffsrsnce tuat would ccculr cftsn !
b

13
i g

by chance alone, 80 +hat one couldn't ba sure t ot Llab wes:
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a real difference, so that the actual ma.nitude, the actual |
number of cases that you'd study 1n en industry or that
you'd study of this kind, is as important as the selection
of the cases themsclves,

Now, let us assume, however, that we have dons
this study in this way arnd ws do find a significant difler-
ence, in othser words, we find that thers are five timss as
many casea in Industry A as in the general population, all
factors being held constant, Does that mean rescessarlly
that Industry A, thare 43 scmething in Industry A which
eausss lung cancar?

Now, in ﬁy view that dces not neecessarily umcan
ghate I think that ono of tie importent prineipsis, phil-
oscphieal prineipels, o romumber in 2 tudles of this kixd
i1s that data do net £all you any more .san what they actuals
1y signifys They tell you thet, for saume raapon, peopls
in Industry A kAavs doveloped five tlmss as much lung canesd|

as psople in the general population, That muy be dus {0

the fact that there Is stmething 4n Industry A wbich can3ea |
lung cancers It may bs dus %o zaz:zthling olse, for iustanca;
1f we were -itudring & factor suech as the pressnce of aix §
fingsrs on one hand rather tien five, sad found that ons ;
tndusery had Five Limos as mAany pousld llke thew s wo L&

be sxpocted in the general population, I think ous would

think twi : before one attributsd that {c “omothing in Ths
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industry. One right, normally, if that is a genetle trait,
one might wondar whether the owner of the Iindustry had six
fingers and whatner he had many members of his femiiy
vorking for him,
| The point 1s that one can not automatically Jump
foom aseoeiation of this kind to causation, Causation may
be the factor or 1t mey note Whsther or not it's causa=-
tion dapends on other evidance, depends on what 6l3s Wo
Lknow about tho dissass, If we did not know that various
insts csn produce lung patholc -y, that it is possibls to
pproduce lung cencser in animals by the application of cere-
tain chemiesalas, I think we would be less apt to suspect
that an cbservation 1iks this actuslly indicated 8 cause of
thie eflocte
How, actually, there are only & fow ways in nan
that I kaow of, whetler - or that I can think of, in oane
conasction, that can actually prove causation to s ls
satisfactiosne Cne 13 by thnls second nethod hors which I

H

have celled exporiwsatal induction. I mean if cno suapsctod

a coartaln cubstsnce in this industry and one appiled it
aither to man, which, of course, iz oxiremely fmprobably 3
although %%t has boen suggested, and =3 a ratler of Tacty

e aro nsking tentative plans along that direetion, if on3

amnliad +tn man orsnirals &nd actually wob ths disvasse in

cuasivion, I think one would have some additionsal svidencs
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that that was an etiologicsl agent. |
However, Itd like to call your attention to ths
fact that if ons didn'% do that, one wculdn't have evldence
that 1t wasn't an oti. loglcal agent, bacause unfortunately,
thore are msany thirgs or at least thare are some things
wiich will cause cv ter : man that will not cause 1t in

animals, 20 the negative avidsnce 1s not conslusive noga=

tivelye

The other way you cen tast it ic by the protectivé

i
test, Ly actual prevention, I nmoan if we actuslly mads scmo

b
‘

alomend in Industry A vhich wss & factor and then studied
te inocidsnce latsr on, &tte protsctive imcidoncs and fourd
oui 1t nad drorped, I think we would huve scme edditionsl
svldsnca S0 the etiological rolationship, but 1t ssems to

23 that ons or the other of those tssats has got to ha ADw

Rt

prlied in =11 of our presumed datsz regarding atiologic - 8-
iclogy in pulicnsry cineer, snvironmantal atlology, belors
we are shzoluisly certaln that whalt we think 1s etiology 1%

or aebually 1ce

Low, I don't ki .w ubotler Ifa running boo rmach

toe

oves iy btimee I had soms data un

sh, from the pnilosophiesi

point of vicuw agernd to me to be intovasting 53 to how L |

portant savireouental, asgoeielly ~ ~up=tional cencer might!
i

Ln in Aumsvrlca, but s mlzght keep T at, perhaps, for the

dtzeunsasion, Mre. Chalimane

U,
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BY LOCTOR RECADS:

You have three minuinsse

BY DOCTOR LEVINe

I do have three minutes? Well, may I have the

next sliday? Those are somd - somé of our datva regarding tha
|

forms of cancer, cancer of the lung and cancer of the laryni.

relationship betweean c¢'carette smoking and cancer, two

This 13 siuply the proportion of cases of ocancer cf ths 1ung

!
snd emngar of the larynx who ware cigarsiie smoksrs, by agos

sompared with two types of controls, inm the ssme hospital

v

o
3
)

™ig 13 our = tha Buffalo FKospltal, the {Wo con=-
trols wore patients who had no malignant tumor and pasbionts
who have oiher iypas of csmver than lung or larynx. Xou
will noto cne thing walch apparently bas not tesn vaphaw

i siroed vary rmch, but which we have soniixmsd by further

. study of - 8 phenomennme That fa apzarently trare ia |

| cosh oeslat. hip betwesan cigaretio smoking roAq layyng guile’

cor n3 betuson clgaretis swekling ond 1ung ol 2Te

-

t Youw w °1 notlce, also, thoe inteyvssiing tplng 1
P thet ths elgrrsito smokeor 1s one of ihe tilmps which 4vop3
?;J é pif with Incraasing 2is. AOU W3re cauzsod - o of tha
thlngs We wWould probebly have to find Lo explein the 9
curve ia - ncse is scwe thlng wialen dropped off witih inecrsagse
";’ : ing agse, FCI' 5003 I'##30N, at loust at present, “he older
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a men i3, the less llkely he is to be a cilgarstée smokers
Now, that!s a very interesting ouservation. Tkat
is, again, as Doctor Rhoads i.dicated, and I think we will
all agres, this does not necessarily mean that clgarette
smoking causaes lung cancer, though that may be simply an
addad effect or factore It simply means there is more lung
cuncer amoiy cilgaretie smokers than there ls emong non=-

eigarette smokers,

The interssting question i1s what does that actualﬁ

1y mean frum the ctandpolat of nwibers, qusntltativelily?
And thara are various ways of doing that, snd I womn'® 5?3
to go into the eritimsetic of 1t, but on tis raxt 2lids, I
have jlettsd down scme conclusions walch arise from cur
data. They do not srisze, iancldsntally, firom the daita sush
as haz baen induead L, Wintor and Graham, bocause 1 thelir
dasta is right, practleally all - practicslly only elgarstis
smokera get lung cancer snd that isn't truo sccordiag o
sur “sta &t alle

Thirty-Tive porasnt of lnurg cascer casss ars nod
clgaratto snolhors aucordlng to our figures, If our cata

ars corroct, throughot 1ife, thils is the Incldsnce of lung

cnincere 1A nonesmokers, £ive per thovsand, this 13 Througil-

out 1ifae, mind you. In koavy em.-ere  that 1s not jusi

elgar- L@ gmokers, that!s poople Wi smoke omae Lo tWO packs

Ve

a day, it's six tliess 88 much Or thirty por thousend, that?a
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thres psrcente You will recall that the lieftims expoctanc}
1. ths gensersal male population 1z one percent and this 1s
t..re0 times as much,

Now, according to a recent paper in Public Health
Reports by Britaln, Frasler and Coven, 1t's 1as nmy opinion
that that agrees at least in general with the data of
Machls and Gregorius on chromate worker cancer; thass are
not the figures given by Britain, F.aslor end Coven, thoy
are 8imply my interpretation of them, as to hew much 1v7g
canser ihose worlors may be expscted to develop in twoniye
five yoars if their data are correct, per thousand.

fmong whits males, thers should be sixty-five
cases in twenty-five yoars in chremate workers and among
nonewnt o3, two lundred end t-irty-five., Now, unlass uy

arithmetic 18 wo.oy, vory far off, this monns one thing,
y

possibly two, cartainly that cluarette samoking, 4f 1t 13
+
i
a ecarcinogen is a pretty mild ons, since it increozsss the |
i
t
gansral incider e througnout 1ife only By a Tactor of turesg

snd if sueh an cccupaticnal facior #8 curtmate aust ls «

s

curcinogen, i1t apparesnitly, whor LE doga wook, 13 a pyetiy
steong one, alace 1 may thocesss Lt Ly a veey waca higher
factore That 18, tuyaly-iira puvasal 5f all the wusle

worKers, in ceanly=Ffive yoars, way ba expactnd to davelap

ilung cancar if the data publisbhed by these worzers strnd

up and are representative of the irue ploture,
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80 that we have apparently, assuming the: the facts we have.
at our disposal, we can rely on, two chief types of carecin-
ogen, uhich are environwsntal, among othors, because I
hadn't considared general environmental dust, cne which is
hos.y; smoking, which 1s apparently very weak, and cne of

this type whose incidenca we don't know since wd don!t imow

srll the occupational earecinogens, but which wisn 1t dosa

oscur, is parhaps very stronge

I think I have more - one more alide, which psr=-

!
8

hapa puts this in numdbers. Applying ths one porcont Hoougie

out | fo figurs to the seventy-Live, approximataly soventys:
fi.a 1111lcn mala= in the Un‘ ted States, thwoughout thsin I
1ifziine, soven mmndred and fifty thouzand of thom will
dovelop lung cancer., Of those, a 1ittle less than half or
rataer scme thing 1ike & third, two hundisd twsniy-rfive

.,

thousand, will be non-smokerse Yo rest will be uncitors,

put ¢ .88 there 18 no pspscn to suppess thal mmclars uwra
Tamurs L0 the sams influsneas as the non-aackers, #s ¢in
only atbelbube + .36 hundred and thirty-seven thovsand of
theee - :3e8 to emoking per se, 8o that what als loads us
fn substance, to is r:is, that even if smoking govs lull
credlt, we have got to account for about four lamdrsd
thouzand cases of lungz cancer to other causss which, ir
theytrs envirconumental ari if taoey occusational, means that

watve got to find a lot more occupational causes of lung
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cancaer than we have up to the present,

Tha one thing which makes ithat likely is the fact
that ons, when cacupational csuses do oceur, they &apparsnte
1y are guits strong as compared to such a mild sgsnt as
povaceo seesms t0 Dae (Applause)e

Y DOIPCR REQADSS

I xnow Doetor Levin!s prepentation will arcuce a
great deal of dizgussions I would 1ilte %o opon the dlscuse-
sion by just oune guestion, iforte I assuus that tho arop=
off with a2ge is Jjust for the mwder of individuals in thal
age group ponuwlatlont

Y ey ey
BY TWTGR TRVINS
PRS- A S R e

Tam, thatis tha casgs,

And I slso assume $hat whan you rafer o the ign
- _ P i
ineidsnes fn individuals baea ia 1035, that i3 sontinuing

nizh as the yaars go on and similup siudlos are velng BALY;

1% Lantt that ysar, but that parciod alliey

zrmoking as & pousidble suickogicel

Bacavss thia, in wlew of ths lmpor-

x

or particiz

o e

tance of the problem, 1.5 extant would Jusuifly cne perbips
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in considering wisther that subject should land 1tsslf o
experimental work designed to prove or dlasprove tha case
more adequately, provide more adequate statistlics on the
sub ject,s

Now, may we have discussion? Doctor Lanzes, would

you care to meke any comment at all?

BY DOCTOR LANZA®

Ko, I hiave no coumsnts
Is thare no ons who inclined to smoka clgsrotios,
who wants to 8ak guoesitiona?

BY DOCTOR SLOPOEERS

Lecordling +0 Doohtor Lovin, 13 supposss thut cloo=

mate £8 & mueh wors powsriMl ¢ pelrogsan than tobeces, bud

how d1d he moasurs Thoe iniako of chromate a3 coimpared L9

topacco in

Lh580 (WO ronns?

Doetor Lavin, wonld joa ¢ e Lo answver that QU3 Be |

tion of Decstor Fletur.ois?

coed qusntion,

woeds, L% ralers 10 the reiative dossge, I waanlh toyliy :

slmply reforeling Lo chromaid

11velvede Ths nat swperiencs of a curomete v pker, if itha
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data tr:t we havz available act or are corrsct, I have no
reason to suppose they're not, becsuse thoy svem to have
besn very carsfully donees The net experisnce, whatever

that 18, 1s spparantly much more pcocwerful than the net exe

perionce of hoavy swokinge How, your question is what would

happon if we took those chromate workers r:d gave tham cne
tonth as rmueh dust as they did gat? I don't knowe I'm
sliply reforring to the actual tacﬁs g8 they were obasrvad
in actual lifce

BY TOCTOR RHDATA

Tosa thet anewer the qusstion? I'm surprised
no «ne has commonted on the possibility’of air polluticn,
Doctor Smita, you mmst have some foelings on this polnte I
saW Doector Jos Snith in baok hsre & fow m° ubead agos Would
you cere to comment on alr pelilutlion in view of Stotits
rsport,; a8 a compilasntary factor of savircmsontal naiurs?

EY DRCTOR TMITER

st P

o~

I heva 3ub $0 839 T otor S5iottia roporte It core

teinly opsns up a vory 4ilffzont pronlems I think Ita in

¢

a fortorats pos’ lon hers iIn that most people who sre r2ally

familiar with thils sublset end vho 3old me what Jitvle ITvs
hean sbla Lo gatksr about 1t, ars in this room snd I cen
nags the problsm on to tiiams

BY DOOTOR NHDADRS3

Well, thsre are ¢' sr Tacis bosxing on this

|
i
i
Y
]
i
|
|
i

f
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quastion in one report, the incidence of lung cancer in
"~dividumls in cities of over one hundred thousand, iz ruch
g. -ater than in rural communities. I don't now how valid
these hints are, but they justify further <lscuszion. Are
thore further comments on Doctor Levin's paper?®?
(Ho reaponse). '

Ir not, wetll prccced to the next papere Doctor
Fuaper nseds no introduction. You know nis leng continued
contributions to the £7:1d of snvironmental cancers. My
acqualniancs with him dates cvsr many yearst. It has alwaysl
besn most 8timula: inge He 18 ono who has stueik to his guns;
in this Aimportant problem, and I happsn to ko, in somy
fastences, wider Aifficult circumstences, and kas givsn U8

much jmowlcdzs of this fmportant flelds Doctor Euspot.

(Zector Huaper read a prepared paper, vijeh iz on

file at ths fzr-nac Laboratoryle

BY TOSWGR R

£31d 1liks to congratulate Loth of ths spoakers en

comploting thair prssentotions on timse. I hopo thelr HIoe

cedents csn Le observed Loe ks . .30 of the days

I would like to ralszs one or two Ggu sticns &9 i
1nitlate the furtlier diseussions, Doctor Euepsr, FOu 9= ;
rorred several timss to L2 presance of Lunipyrors i 355 |

pected material &s supporiing the view that those rmeteriale
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were carcinogenic in the lung of mene I do got know of ths
evidence that purs benzpyrons, p3r se, will produce cauncer
in the priuate, Does such svidince exist?

BY DOCTOR :HUNEER

d0, that evidence does not exist. There is only
some clreumstantial evidance avail :ble. Thoere are two co303
on record among lasborstory worl.rs which, by aceldent, caome
in contact with benzpyroens. One was the scraen of the skin
while latar on a 2ancer developed, but whether that Iis con=|
clusive evidonse, I would - I am not quite cartain, bubt ws
have to considsr one f£zet, that bumioyrens Ls enly ons of
]
the enpeincgsanic chsmicals -2 thsss matsrialse For instaﬂcé
walk snd Stoirsr isolated thrse or four, snd thsy &r3 All

shals olls awvailable whiech do not contaia the pyrene. but

.

which are carecinsgenic, S0 we zhonld wob ~ 1 Tualt tha

material a3 auneh, tha crde material as such wnlch wo atonid
; b4 Y

conatdor as esvelnce nie, and we shonld not toite ths DNrose

ance of one carelnc..n as authentis, bnt should tske Into

(&

.

EECRTSY

aceount that ek watercials sre carelincgunlcs §

I

ot
[l ol

5 I hopad th

[&]
(%)

would bring out If venzpyrens is pooscat, 1t maggasts

the prosance of possibly strongse carelnogenic ageais, or
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A whole spectre of carcincgense

Toctor Huoper made also a very interesting point
ir. joi-, that was the disposition of the polnt that the
sun mizat be prophyllactics I think one can ot wholly
1znore the endocrine system in cancar, In view of HeCunn,
Tannsnbaum’s and other worker?'s surveyse Tharo are surveye
as yet unpudblishad, bu. they euggest vory strongly indesd
tiat hypcseectowmy (%) will ronder inactive, inert compounds

wnich, otharwise, are astive, exceesdingly carcincgenic,

avid it's not entirsly ilmconcelvaeble that the sun nir % play!

—~ i

|
—_ ;

! BY DOCTOR RHDADS:

i

b

i

i

I

i

i

i

!
Rl_l el ’r\‘,"p_c/i;'r :
O !

i

}

fe

f!

#

i
R P swia molee
v'

BY LLO00R

Various survoys have boen nads by Pellet, wid
agndded the ingidance of cancsr of Intornsl Croans &y

Canadian - among the natives, and he suggests that psroons

3

who develop camecer of ths ' ‘n would besoms paritially iluwang

to cancor of tha internal erornse I don't think the cacue

patiora.l evidsince shows thate If 7you &-¢ exposcd to en

-

e 370

|
1

i
‘

oseupational agent the' osugas cancsr of tha akin, you kaves

.

sn fact, & higher lici .1ty to duve up ecancer of the inled=

a5l organss Thatls the gonsral ev’escs offsred from &

zenayel epideomiologlesrl viswponint,
&S & &

7he pathologists of tle Unlwersity of Richmoad -

{

nis nous oscrpes me rlght now, he mri8s very similar claims,.
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I don't think they sare just’fied on the basls of the factual
evidence w. have. Ono can spoculate & lot s>ut I think 1t's
our feeling we have to stick quite strictly ¢> what wo actusal-
ly observe, the factual evidonce, and not speculate too
muche

BY DOCTCR RHOADS:

¥ow, Itd 1llks to ask Doctor Levin t¢ coummont on
the statistical validiiy of the svidonce resgarding ccoupas
tion, whspre ths incidsnce 1s comparatively low. IlMany of

"

those flgures sre fironm Fenilwsy sasrlaes, of courss) do you

uwant to courmmont on the vwalidity of those chssrvations of

the snginssrs, tha tcbeaccionists, ths barrcom worlars,

othnrer NADPY occupations?
8 LEVTH:

I don't think I have recontly axanined that data |

to = sulifieisnciy %o be at all e¢ritisale O79 of the things |
which fmpreozsced 73 about the trpe of iafusmation that Dose

tor Eucrsr proesentsd snd walch 1a, I think, good litupaiturs |

iz that, in gsneral, oven at ¢ha - with a fow excaptions, tus

lung cancers of Schnaborg, seems to be ons of iucsy, ¢mn

with the high dosage of axpusure and *he majoriiy of FRIVERE-N
azpcsed, apperently 4o not &ov ;elep o dlcoasa;wnich 3L.onxlv
suggestas that we ars ovar-giressinge the silunaticn 1f we ccnf

]

fine attention antiraly to thas ventilation and f:nore the

tntrinsic constitutionsl sgente T thirk tr . psineps - I
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don't moan to say tkat we should do the othsr thing and
tiwrow overboard ths evidence regarding these things, but I
think we suould study just as carefully wh; it 1s that some
paopls just as eprsed to the concentration of vhe ag.nt,
do not “ovslop the disease, I think we may get cluss to
the devolopment of the disesse in othors which may be more
usaful or certainly ¢~ uaeful as the prsvenhivs Larocts
of t15 cceupational dates

Some of the pubilishked material that Doctor Rhoads
paforred to 18 simply of a kind that's very difflcult teo
avalnats beczuse you dont?t have snough factse Tou dondd
know how many reople were in the factory st 4 osrtaln age
for g0 meny yeers. You don’'t know wheothsr all tho cazs3
wore atudisds You don't kaow at shat age they wers reblrod
You dontt know the diffswences betwsen the pagplse that 7ou

at you did nod

e

dld have Information sbout, and the psopla th
&

have Informatioca about, hut from thes stendpoint of a stals

offleial, whnich I am, ond from the standpoint of what all

thls sort of ihing leads to, from ths stsadpolnt of quastler

of matual action, offlicial action, I would agy = =nd
4 » y i

sines this 1s an industrlial group, I74 like wvary ruach your

b

poagetion to this proro2al « I would suy Plat ths eovldsncs

s

13 guificlently strong to &t lsast Justily one proposnl
and riat is that industicy bs recunirsd to keep much batter

roceras then it dees pregard ng bolth 1ts workers a - what

L.

i
|

e

i
i
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happsans to tham without any blas as to what conclusions
will be reached snd perhaps with every pr:servation of the
confidentiality of that informaticx.

I think ths information is there that will anaswer
many of thase questions tayond a shadow or a doubt; We sime
ply are not satting the information in such a way 20 that
we can analyzs 1% and reslly be surs of scme of these tbingé.
I think, howewsr, that could very roadily be done.

PY TO0T0R PHOADS:

Teank you, Docior Levine. I hope that point will
zoma out and I #hirk I would li¥s to erphasize another
point Doetor Lovin made praviously, snd that is 1t 1s psre
kaps the obligaiion of industry o sounsider the setting up
of ths so~cslled provenblve eapsrluenits with control greupe€
wilash, aftar all, will provide parksaps the most finel &aﬁ&,f

I tako 1t, from your fseiings sbout it,

Liks to have your further discussion., Yos, 3ire

In rafoprenceo to caprincms An asvostnnis ceses, Wi |

v -
zse the kyusrplasia of ths bronchial’ epithella znd 1ts ex= |
tanticn into tue alveolar zpases in ureus of +vhe lung tral |
ne P .

show fibprosis, but 1T we luok at this epidsmlology of Brone

chi, 1t seoms to me it looks quite normaljyet in the cases

[+

thet ¢o hive carcincma itogethier w'th their msbestosis, L il

.

coses trnat Iive ssen, in the meln give overy evidence of
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reing primnery in the major bronchil It seems to m® that 1:
thare is a connsction betwoen asbestesis and cencer, 1t
must be considsrably mors devious than simply hypsrplasia,
mataplasia and nsoplasia. I'd 1ike very much to hasar
Poctor Eusper!s commsenta on that polnte

N

BY DQUTCR HUZFPrRS

peyiiia

I*m glad you brought up that question, Locauss

1£15 been a long time i my heart, but I'a glad you bronzh

":9
cr
[

vp that giestion because 1tts boen a long time on my haé:

Y

and T wouwld like to shoot it off.

Trhe carclncgens &rs roally mlsnomerse If yoeu
et Lo

studs tha = an gbania peactlion of carcinogens, you 838 Tivs
o 25 F

- Lt 2o

you ray 208 carclucmas, you way eee that scce of the bsalin

we melirmant or you 1y $98, in the prapared

(
4
1]
]
@
v
@
o
Q

aoll careincnas, orizinating prloarlilye

I per=onally nmlasco a groat dsal of significancs
h

upen ssalipng vha Gavels

siides I oo studicd in ths enzes T :ave studiods I think

thoy givs uwa the 1life & cbory of the earclintgen arnd Lhd

tosis era typiezl of thats I have zzon iem in Uio canoadd
which wa nroduce ia dc

Ludaes 1a mice with tha violous nydcocarnong; 1tis

o
alwayrs the gaus story; %o me thicse progrossive changas A&ro

ISV — J e e

of carclnomas in tho;

|
|

2, I Iave mesn them in caxcwves walcn
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alagnificant,
BY LOCTOR RHOADS:
I think this is a very interesting point that

comsa up frequently in discuss a3 of the histo-pathiclogloe
develorment of neonlastie changs, and always nwgzlad by me
group of c¢olls presumably equally in contnast with othars
beccme axposed to & rapld shift in mortality, snd I prosiie
there are uakiv.n roctors regardiug conc:niration. ezt
guaation?

ksl &y 7
BY Z:" Sy 7});

Wl At eafan s

I was the instigstor of Lwo of the survays ITueter
Huopsy mentloned, the one of Lombardo’s on arssnle and the
one of Ingall's on cavbon black, s0 I havs an lilarsad,
~ors than a casual cne, in Doctee Muoports remarkse Ty

den, with azxico sssund on

(]

e ulxg arsenic producsr is O
tha Unitsd Stotes thirds s will eoniinus 10 LTOCUTe &0
ssnle for the indefinite fulure, bocuute of the fact that
the copper comes scateminated by osont |

il

Tre indnstirial exnerisucs of .o smaliors dates

Lo’z now ia ths Unitad Ssntes © oo about Joriy Lo Yifly

they poobably have as good 88 Thed

faneas ia a 1lttls brlafsr and so 13 the I.dinn QDB ITASIC e

a9 suprvey in the acgeric Works Was irstisated bacav.d wWe

were a 1lttle apparel. isive alter what wes found iIn the



chromate industry to which we may have some slight analcgy, !

That 18, the chromate

ascepta, and ivaen they were shown to get lung cancers, 30 wWe

wondsred 1f perhaps the same kind of thing did not occur

in the a-senic busin- :se

Doctor Husper remsrked that Lombard,and Lombard

s,

and Scrmagsr, from an interpretation of their statisties,

the intarpretation was curious,

will admit that helf of scmething 1s - startles you, sand =

but half of four cr 1L of tern
I rathor th'nk that tho oxplanat
wost in which Huepsr talas t. .a
wmore of ths arzenical ceaxcor 1s
figures are t00 low, the amount
too low snd they conasludsd that
bsen the othsr way, on a pure coh

Thay toak for a coniro

buziness that had no aresenlical gxposure and, in that cusd,

the lung cancsre, I parvet 4o sic
ing than tV+¢ of the communiiy o
arsariec QIDOMUTe WD T rOre 19
I think ¢ .4t the doecic
£ -3 in fndusiey 18 cn oxtyramaly
the smaikin business, 211 of tb

~ 2

femilisr with what theyirs dcing

3?61+w___

workers get t..® perforated

I can't say I agree. I

18 not very startling, and
ion in +he smelter in ihs
to task fer not meking

due to the fact that the
of nmu-hers of wWorkars 26
1t wi © just as moll have
aneo Lasise

1l a sasltsr in ths arsonis

to, was a little mors slavm-

% lurze, and tilors was no
soglter handled no sr3anise
Lo BERUAS -

218 plsa for Lo

soed cns snd 1 know tuat

@ big smslisre ucd, 173

acout thia, arse mo-e the™
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anzious to g-% their flgures stralght =~d will leep recordui

Their recorcs, in the past, ars very fragmentary. Huiper
did not mention the fact that thore was a good arsenlcal
gurvey in Utah by Neal and others, in which they found no
avidonce of lung cancers

BY DOCTOR RHOADT ¢

Well, nore infcrmation comes from another angle,
porhaps elluding to & point brought up beiore, snd that 1s
the tundency is to incriminsts pure compounds of konown
activity when ons 1s considering the pessibls carcinog=nic
action of a most confusing and complex me~s of wmatuepiala
ceming out of a smelter or coning out of & compiex organic
mixture, and perhaps the ovidoence, I tuolke it the avidsng
ia goed for the problum invelved, in contominaticn nnd

2

pollution, but not so good Yor a pingle purs condtiludn

(32

of the polluted matsrial., Yes, sir?

BY DOCTOR SANUTLEON:

Cn that point, in rsference to carben klack, Id
1tks to covroct the raecords Tas Italiner york showsd that

33l bLenzpyrone and 1:2 benipyrens, a voery mila esy: nogsn

i

|
i

!
wes present in ths extract orf c¢srbenm black, and no esvidense)|

of carcinogen to Tallcwe
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DOCTEOR REOADSS
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Thank you. wWill you glve your namme plousod?

EY DOCTOR SAUELEOON:
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Toctor Samuelsone

BY DOCTOR RHOADS:S

Very intoresting polnt, yese

BY DOCUCR HEEMPE:

T would follow up .ae question <l Doctor Pratte.
Did T near it rignt that you were commenilng on the £ ¢
+hat in esbestos carcinoma or carcinoma wWith ashastoels,
you did not find the so-called hyperpl sia, metariasia and
YT

/ . .
{m 0] s et 2t

: R o .
a0 on, &b ne carscincemat Was that what you s8ald?

BY DOsUOR TRATTR

Thatts what I caide )
BY DOCYOR HEUERR

tay I show ono s1ide? I come f.om Holland and

ihera were only two cases vp o now, of areatos in Holl=-

y chance I

o’

and, one with carcinons, one withouts, It was

got thems 1t was a chance I got the cass wiih hypurplaslia

el I don't know how you use “hiws words,

Thed L

mataplasiae

ayperplazia, motaplssia, I cia only say that I trisd to

17fsrentiate bstwsen the 1d of Liypsrplasia, 5 you 500

1y tobsrculoslse I $rlisd to aifferontiate between thae

‘nu cse it 1o tu sreulosis, so-orilled matarisasia

L/pes, 45

lrn capreinui,

and the iLypoe you 829 Grdintrily bronchiel
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carcinoma of the lwn, , &8 you cun study 1t in spzelning,

st say that in the seme type or bronchi, s :

end then I
middle lot, not only the small on. @, Lut the greatcst ones,
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[X--yon-wlll ec9% fhe ﬁ&gQ;uﬁnsrabu¢~in¢hs-ﬁiuﬁiﬁ‘G“ e
branchi, you wiil find a cortaln type of motaplasia, thay

cortalnly 1s relatod to carcinomsa,

I do not =ay that carcincma does coms from a tvpo;

of motaplasia, but you do find them togsther, as you do frt§

|
find the mstapiasia in bronchlectasis or tubsireuloals, and |

this 18 ths slide I got here, Our slidss ars not ss Sosu-

!
i
'
1

il and cup mierosraprs are not as beautiful as you nere

melly see ti:m hoia, but I hope you will csa the point in

et I am tm trylng 40 zhow,

.
|
|
E Hsro you ces tho bronchi eoirnalia, and you goe j
. i !
ﬁ:: § - the commsnt will coms that 45 pot &n ontire erossesschl Onj
; but you will see ths tyrbal metaplosta, the h;pcrahram&tasié
5 of 1%, and you will szoe entirely how this bronechial spie g
; thellua 1s out of ordor, g
; This 15 ¢ne of tha greater bronehi; 1t is not a 5
§ emall ons, and the next pluase, are you sea the conitents ;
b H
;j of 22 middle icobe tronehus, mmeous cells, nmcocytaa, Faref
?f you must imagine the Lasal nuabrane and hore you sae the §
?f 80~-cailad typlesl rateplasia, perhass isadlng to Lypsrplas f#,
f I don't xnove j
Rl Tiese are of the greator brenohi too, and the next

slease?! Isre you szes the zame, that thick rmcous that is

&

ccurhad un so 4dirfr: tly in asbestosls, the thlckened

e basal rambrane, and "sro the very typleal kind of spithali



