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Parhaps the mais justificatioa for my scesptanes of the invita-
tien ¢tp dlscuss tha rudjeet of this paper i this company rests L
By istarest 13 tha questlcas concsTned mors than in axy speeial om-
tributicm that I might BaXe cut of a ratber sketady and spassedic
indal¢mes {n efforti to solve them. I am sare that otders Ih; are
pTe3ent dere are Tetler qualified, and xy purpese 1z ta garin frem
t&a—n‘atker thaa %3 axpeet taem t0 Deafit frem any offering eof mine

Wem 13 196y I had the oppertzality o examize ¥y deercpsy the
case of sarcizcma of the luag that wvas te deocme ipparently the
firat of raed am oocurr=mes 1a a ease of agghestasis te de foramally
get into padlished racordsy there izmediately arcse the qusaticn of
e pesaidble causal rolaticashiy in the prior state ¢f chrenie lung
dissase, Ve 2ad £or several ysars bast deeply iaterested ia ssdesic
. and Tls pow secarrance producsd am additicsal questicm for thought
- and trrestgatica.

A2 13a3t up %o that tise chrenie inflsmmmtory disease, or chrar
trritatiea, particularly vifa fliroms produstiea and dsarringmet
of stTucture, was ths maia anchor im specalaticns /- etlology of

imm-



canerr, particalarly of epithelial types, In advanced asdestosis
an oppertunity for the cccurreace of carcinoma of the lmg eon '
that beasis seemed %0 De good, Actually pothing has yet occurred
ts csaat owt that possidility.

In the intsrvening tisme, 4uring vhich vw were ts emcounter
tre othar lika cases, thare appearsd aszattersd rt.pcr‘u cf the saae
cecarrance im other loecations; until, by ccmpilation im 197
Heareve um"sueu that there were then recorded at lesst 31 in-
stances of caneer of the lung in 235 cases of asdestosis, an auntopsy
puloonary cancer ineidenes of 13.2% ia persens suffering from as-

bestoels,
S Yor a fally scceptadle ccmparisca of this {neidenge of ocurse

on9 yould Be limited tor the use of an cnf—opcy sezies frca .xQonl;}

:u.ﬂu-/ﬁ;;p\u age and s«x and at luut {2 1lixe eavircomeat for

a 3imilar pericd of tise except for exposars o asbestos inhalatien,
Xvron thege rather lcosaly set eritaria Rardly be aet vhare
mmbars vonld be largs esough to provide,s chance of error
13 staticliieidny-type 2alcdla ticn,

5 The nost that can be dome at the preseat is to take what i3
available as svidance for or against an eticlogical dasls for cancer
of the lung in aidestosis, at the sme tinm recognizing that thn\
larze ahenes of statistical errcz does not allow proof %o be claimed
tal aataly snopizica to De smpported or not supported.

A3 IToient M2k evidenios as 13 gvalladle sppears %o support
the suspicica ard te Justify fartier Larvestigative effort of what.
oTer naturs may be sslentificallyFeviied=7 At leest the available
svidense does not allay ths suspielcm,
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I3 Gcuth Carclina the autopsy service that Ras furnished the
hraan patsrial for cur studlies in asdestosis is {3 ¢ gegersl
reapital that throsgh the ysars night de lxpcct'od to producs a
arcss secticn of the r=m of sericus dlissgzes of the comrunitly of
lecatica,

7or such rvaluse u.it 28y have ve Rave analyyed the findings
in the 3153 zntopsies occurring {n that -urﬂ.a from 1926 to 1550
{n the age pericd of twenty years or over, the purpose dbeing %o
coTer 3 spaa of txanty-five years that correspesds roughly to the
pericd of odgervation cf 21bestoslis and an age group that wuld
also cover tha occurrences of that conditicn,

Ia that to%al autopsy seriss vers fouxd 46 instances of
disgacaisz of asbastosls by xicroscople evidencs, iaclnding Lll
cases regardlass of degree, and mmong these 4§ ware three vith
sdvanced careincma of the lung, aa incidence of (6. In all
othars careincma of the lung cecarred 53 times, an incidence or@

| oz-r.'.culy such & craparisca {s of liz{ted valne, as are gll
othz 1 from whiich the question has daed posed, although taken a3 a
¥hols they are at least {A azreemant that carcinoma of the lung has

beoct consistaatly aore ocemcan than wvas 0 de expecisd in reports on
ashestrslis, O=x3 {acidoncs of thgt crder i3 less thaxn in 3zome other
raports, while cur geaarel incidence of carcincms of the lung is
cenparadls %0 zcme (Bouburgsar) but less than others (Rigdom &
Eirzkoff). Cxr inzidancs in asbestoais would spproach that givea
4 ot reports if the caleculatica vers aads within the group of
aediTe ard sdvanced gradss of asdestosls, L2 whiech area the three
instaacas of pulncnary careincas occcurred. In that group we had
23 casss, and tha incidanes vithin the g=oup would be 10 #¢,

-3
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incidmt&lly, for such support as Lt may give to the
common repert of groving prevalence of carcincma of tye lung,
ve fizd that io the £irst third of the time pericd coversd in
our sariss ths incidencs of carcincas of the lmng vas 0.5%,
12 the secopd third 1,15 and in the latast third 2,28, apparsnt-
1y & 3t0ady lacresse during the twenty-fivs ysar pericd, evan
though 2till not as b.i;h. as reported from scme Otler areas,

~
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. Withount at this time sttempting to make a thorough analysis of
the padlished papers and roeords, a fev recant pertinent reports are
noted, ' .
Iz cne of the latest, Stoll, Bass and Aagristorepert am additicn
al case of canser of the lmag 13 assoelatica vitd asdestosls and cast
up tha Utaralmre as of 1371, TRay rafer ts Xorswather's 1547 re-
port, as previcusly notad herais, and alse refer to a Teport by
Wyora in 1549 recording a series of 115 cases of asbestosis in which
there vere 17 instanses of asscciated pulmenary carceincoma, &R autops;
series incidencs of 14,85, as compared to Mazevether's 13.2%.

mbu;c} reperted three additicnal caszes of asscelatiom of
palespary careixcma and a3destosis h;.n antopsy service. Ia ﬁis
s9rtes of satopsiss from 1918-1938 there were S cases of puiscoary
careinenn, 33 ineidencs of 1.08%, Lsdestosis vas diagnosed 8 times
and {a ke of tha § eazes pulnosary eareincwa vas alzo found,

Tor sacR cowparisen a3 asy de allovadle, Rigdea amd Iirenors’
raparted 1n 1991 a pulmonary cancer ineidemce of 7.5% (67 im 892)
i3 an gatoppy series 13 individuals 30 years of sge and older in Tex
T2ey sugges’ "ihat frequeancey of canesr of %l lmﬁodlfb.:gfimod f oo
a sariss ¢? ratopsies,' om asocmat of the xareliadility of death
caztifleaalss, |

Coumtardealaacing at lsast some of tho veight of evidence of
Tope2%d of eanear of the lung sssceiated vith esbestosis is the
vidoapread increans of pulacnary canesr in the gomeral pepulation
that has decn reeognised <during the same pericd of time, 4 fev
refaroness will serve to foozs that treasndous prodlem.

<5
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Grn.b.uxé,in 1951, says, "Broachogenie carcinoma differs froa
other cansers in two iaportant respects: (1) it has shova an
enormcus inersase in ths last 3¥ years; (2) thers hias bean a
progressively larger incidencs in the mals 3ex.”

Es states that Mlar (o 1912 cowld eolleet caly 37% cases of
cancer of the lnng froa the world's litsraturse, while individual
exparisacss in this country greatly oxcesd that total of rspoi'trd
casas from the whole ﬁrld, and that caneer of the lung bas ad-
vanesd to & position of first place in pen from cae of 8th place
in fraquesey - and thie all vithin the last 35 or “Q ywars,

Dall asd 117 refer to & British guverment raport which shov-
that for thes 29 year pericd from 1922 t4 1547 the {ncidanee of lun-
eancer 13 axtopsiss .ia Englmnd =od Va.lﬂ inervased fiftean tines o-
vhat L% bad desa previously.

A editerial pots 1n The lancet in Jammary, 1952, striXes a t:
note in referring to Eill's repozrt that f2im at least 17 cut of 29
bercughs (selropelitan), desths frem neoplasm of the lung and brea.
vIrs aoTe Tmmercis tham diaths frca taberculosis” axd in remarking
"This {3 scnsthing quite nev." .

Bxitﬁ {n-19%2, statas that lung caneer has shown an increase
bvu ad adave what oculd Pe axpected as & result of increases in
z=xbers of olderly paracns. He gtatu alzo that high lung mortall
Bas bes reecrdsd for beth men nd vomam patients vith asbestosis
12 Eglod. ' |

rscnal 2ote 13 peraissidla to {llustratas the ap-
pacantly wmiversal risnoe in gutopsy servicas &uring the last
£orty rears that care of the lmng has changed frea a rarity t
& occemcnplies, AsS & res t {n the Philadelphia Gensral Eospital

O e .
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I had done an sutopsYy on vhat I took to be a case of tuberculosis,

«nd had disesrded all'organs and tissues except the small pleces £

whieh I prepared microsyopic sections. When I shoved the resulting

slides of carcinona of the lung to my chief and had o seknowvledge

svay, be arose sternly froa his aic-

me dovn the stairs,

At the sexrcity of residents in path
thelir

t a differencte in/trsataent, al-

ee 10 Ltheir desezts.

that I hnd throym the lumg
roseopa and 1litarally oot

Parhaps I may alsc note
ogY novadays has gixa brought a
though possibly not so much differ

EIPIRIMENTAL STUD1z3
Becange of the quastion raised by antopasy edservatioa of
' L)
assnciated ssdestosis and cancer of the lung, and mmcog the many
apparsatly

axperinsgatal studies that/haTe been dons and “or: are nov going
on b7 sidjectica of experizental anizsls to respiratory exposure
22 a variety of saspestad sudstances, I have umadertakan to see
whethar sridence of carcinogenis setica on the part of asdestos

or 0f tho occnditica of asbestosis aight Be gottem ia this vay.

~ Eoy i3 the third ysar, ve Rave 3uch a project uader wvay, supportad
4a part ¥y "a Baticmal Cuncer Institute grant,

Ia dyvising such an qIperizent, cae 15, of course, faced
D nxxy q:s"tiom, ancng whleh are the choices of experimental
axipale, t.':n 2ethodsy of exposure, ths mechanicsl questions in-
volved W a&cﬁs, the practical natters of time and alp, ete., ¢
Bacsn.u; 0o far a3 I'u avare, oo aninal except san has showr
bmc}mgmﬂ.e earcincaa of ths lung zaturally(er experimentally
for that matter)
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va ehcse %3 woTk with a :-?,:a.*_n of ailcy kmowvn £o davelop adscca-
atcws tomers of the lung 4in regular pre-ealculadle occurrence,

In' snig snizal ys have one of ahort life spam, of known lung

t=mor prodmctivsness that nizh%t te zuscepiidbla to (nfluence iz
that zatural cecurrenca, and at the 3a39 tiaze a3 gocd as any
other prospect for Xccachogsnic careincma 80 far 23 i3 known,

o straix edosen 13 tRe AC, 2ydrid (A mals and C fomale) first
ganerstion from bdraeding stock obtalmad from the Roacce B. Jacksen

Memorial laderatery. Approximately equal muaders of mice are

being exposed and Xept as controls, XExposure chamders are of cur
awo devising. .j"ﬁ.li.? duss ﬁa Ty made, with ecEcanitrations
of dust a3 2izh &3 may Wntb,aut riaX of xilling the animals,
A3 neer a3 fersidls, tha zmae 3:be3%93 a8 oTr buaan csles ex-
parisnced 1s leing tied as dusy.

i3 tha animals are uc.r.ifiezd they ar9 matopsiod and ths
nuader, sise, add distritution of lung t=morTs recorded. An attemp
to‘ gredy thass will alse bs 2ads, It would de premature to give
2ay azalysis of this dxta a3 yat., EHoeerter, ac epidermoid carci-
2231 has 71t Deen odgervad, Nkae 3T““°

Bseaguse v r‘.azd 1 L) Mm mmr md Lu:cr aniasl, s

e L

.mbu of u%&a b baiz?igb’_ig_.a to sixilar dusting in

spreially ede siaatrysted hokfits. s 4x, of ccurse, a mach longer
aac::;:rm a@urﬁwtmam.mnn this time,
C::a el the msgu e Aez was nlactadu that obamnticn of the
oawmes of’ asbwanaiz bediag 1.'1 m lm of a dog expo3ed in ax
asdastos fastdry 1s rercoried. -

Eo far a3 I an avarse, Wera 43 caly cne publiszhed report of
an {aRathaticn dzpcri:c.nt cnocina.nic: %o asbestos duat asz a tast

e
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cf esncerigenice aetion. This raport, by Nordmann and Sor:oz
Dy the autiors
was claiaed/as positive evidencs of such a relaticnship and has

boen eitsd to that effeet by others, Su.i.th,s Bowverer, analyzes

1t +5 the coaelusion that it not only produces no proef of a

eansal relationship of asbtestos in cancer of the lung but actually
to the cemtrary. \In that report fll-defined epithelial changes
w379 theught t0 have rezultad in the lungs of 9 ani=mals cut of an
original 100 mice, squancus aetaplasia vas found in 6, adenocar-

cinoma in ons and squamous csll carcinoma in ons, /&lith questiors

vhether the intarpretation vis correct as o the demcastration of -

detaal squsmous ¢ell carcincaa and ealls attagtion to the ecommcn

occurrance of aquxaous ¢3ll metaplasia in old rets vith chronie

Filmomary infecticns and io animals dafiecient in vitamin 4,:
The cnly other experiment of which I &x avare vhere animals |
undar exposure $5 inbalatiol of ssbestos dust developed tumors /K
(
I

of tha lung 13 a wvay sugsestive of a relationship cccurred in an
uncm:plstad axperimant ¢f ths 1a%® L. U. Gardner that came %o xy
ttansisa tWirouga & cvwctesy frea the Zaranae laboratory.,

7 In 029 of GavTdnar's axperisenis in asdestosis he foumd o

0 ’ ‘
———e e e

¥

-

higk ineidsnes of the tnc of lmng cancer %0 which mice are dispame
8inzs ha strais Ae Yas using vas uAknowa as t8 tumor susesplidilid
aod wlace t99 avperimest yas wncontrolled from that standpoint, hs
:toppd 1Y, c:wutl} utnun.g" to set Ty s proper experiment to\'|
| follew w3 the sugsestica later,

¥ 4% lea¥t 1% doos ot appear thad cay reparted experisent can
Mtemptadueouluin,mrnuaumdum_gynwu

- - e - ® @ a .

tha? the ishalatica of ubutan or m othar matarial will eauie




bronchegenic carciroxs has deen prssantad,

Ls the patter nov stands, it appears that vhile additional

ovidencs of the same 30rt 213 beer collected in the meantinme, the

7 question t¥at was raised vith our first TWC¥ (g 1939 a3 3o vhether

rf’L . asbestosis can ast as 3 producer of cancer of the luag in humanz

* baings ressins as open as it vas vhaa raised.

8o far a3 ve ars concarned, "tis conditicns in the indausiry

are so gnch {aproved thaf evan ths grodlom of asbegtosis Dis T~

come greatly lassened, The grade of expesure to the dust tas desen

30 reduced iz cur territory of experience that we no longer ex-
pect to soe the exiTeaa@ of the dissase that serlier umeoatrolled

cozditicns caused,
o sedium to
3van s¢, and althoug® ¢ur eczses wurs these of/advanced

asbrstoslia, 1 Tty exposurs nay bDe canserigenie it eculd 2ot aoy
de ecertainly sald t.;ut lesser grades of the prizary disease would
be L-wmne to the tacdeney, _
.~ In all respecd, therefors, the prodlem remains with us and
shoald ¥ subjeetod to continaed invastigatica ca 1ts owa zerits,
" aside frea aay sdvantage that would ascrus to the izrestigation of
Raligeant neoplastie dises .o a3 2 whole if s3ch ax etlologie

fastor were xcoversd,
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