J“-f fls -ntive
AL LA
Sass0cintion:

Raviews:

Ye.ntive:

Menecusos

An Soidemleliogienl Stodry T Tung Cuiicer in fsbestos Mine

x.

2,

1.

2.

1.

2.

3'

PLAINTIFF’S EXHIBIT

Cus.el o Srsua, WDe, wund T. David Truag,
FHA Arelives, J w0 13558, Vol. 17, Jo. 6

R: rlew Ly

Tromag Fo Maceuso, ¥.D.
Chie?, Divialica of Indusirial Hysiene
Noverser 13, 1560

TIiTRCD TTORY MATERTIAL

Early Ylterature rifers to cancer cesea which occurred

slouitencously with estestoais. In othor worda, reviewed thos
coses of asbestosis to £ind what percent of cancer (lung) occurred
in shic group. ,——-ﬂ""""‘.‘

Iorples | st ®
Verswether (195%) 16.0% '
o

e o bt

Gloyme (1G51; 14415
Hueoe - {1952) states 7-17% of ceses of zsbestosis, ufter 1} o
20 jeurs latent period, develod luagy cancer.

lfoidamiyy and Sore - cnfimal experiments— produced lung cancer

in mize vhich wers exposed to assbestos dust.

aupe (1939), found 2o ceses of lung cancar among 620 cases of
eadbestosis he exmmined,

Holleb (1642), found the numbder of cases of asbestosis with
lung cancer too spall for statiatical evnaluation.

Waselins (1947), 1a 126 x-royed cuses of asbestosis wmong 476,

founl ro lung cancer associated in tha sroup.

Lang carcer occurs in asbestos vorkers with and without asbestosis.

A1l stdlep were related to cases of lung concer associated with

aslestosiv and when this 3imiltanecus requircmeat occurs, it is

usually & gmaller perceatage. The Wegelius study cmkes <he asswptioa
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Tung Cancer in fsbestos Mianers

that for lung cancer { ocecur, this would bs oaly vhen
esbestosls 13 present v x-~ray evidence. This may or may not
be true. JYung cancer . an occur in th2se workers as a cause o7
death, without asbesto:.1s as a secondary cause. By .consildexing,

ondy-the-simltaneous «ccurreace.of Juag cancer and asbestosis,

. theziavesitigator 1s au.omatically.exgluding a Jlarge potential

of -deatha-with no diag-osis of usbestosis, even tkough exposurg
and-duration of exposure have t¥ea” 'éa't‘ablished.

Poll=+{1955) studicd records of men who worked for at least
20 years in exposed situstions) found thsat in workers afiex.20
ygars. of gxpesure, the risk 13 10 fipes es great zs.geacyal.populaiic
(Found 61 cases of luny cancer-studied 113 men who had worked for
20 years or more.)

In Doll's study, he excluded those who died from other causes,

ter shorter employment. It is evident that lung ccacer cases
could have occurred arong erployees with less than 20 years emps.o;,me.c
exposure, dependinzg, of course, on what is found to be the pinimm
number of years exposure required and the lateat perdod.

Cltes selective fuctor of Dr. Gloyne's serlea of 14.14 of
autopsy casea saying these cene es part of unusual group of lung
c.ases to autopsy. Also cites percent of lung cancer at ILondon
Chest Boapl.tal was 21.37%. .

This could very well relate to all the lung cancer cases
which come to the bospital, like coming to Dr. Ochsner's Cliniec,
80 this part of the critiecism 1s valid. Iowever, association
of zsbestosls with lung cancer is not s bias that exists by
virtue of the Clinlc-so observation of Cloyne is still an

unususl and valid sugzpestive lead.
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in Asbestes Mlners

Refers to Klotz * 0 found only 4 cuses of lung cancer ia
473 cases of asbestornis.

Initial observat!Hn ia resard to the limitatioas of this
intsrpretation s+1ll lds. Cther cases couid have occurred
but 20t sizultaneously. C,Tbe slmiltaneous requirement places a

restrictive bias In astual eituaticnf

PTORMICLOCIAL SPPP0RCH ~ Dy Trmun

1. Broun used all parsons who had heen processad tho ‘.’éhv. g3
coTpAay. C clinie at Thetford Mines. gin0e. 1947, 1a Qz.cbec

2.  Fsteblished cobort, with total exposure of 5 or more year
vho wera on employment rolls in 1350, Tbs office forve a
non-exposed ware cot included.

& guestion whathen-Brw - BufLiclEnkEmRRen0fuyears

Jor latent-peripdardliuired for-Lungscancemw If the cutoff date

13 1955, than tha conort latent pericd i3 only being tested

a:ninst a period of 11 years, 1345-1555; question whetbar thers

is onough of this population ia ths codort with exposure of 10 years
or core. For example, if they (tbhs aunter of workers with 10 or
IOTe years exposure) represented only 20% of the cobort, ths
expectancy of lung cancer would defizitoly be diluted dy ths otber
6% The cohort followed thnough 1955,vbether alive or dead,

ke states-all but a omall number of these wers accounted for os
either llving or dead.™ This was 133 out of 5,091. If the 133 werx
found axd oaly 1 lung cancer recorded hud ozcurred, ths entire

corneluslon of the stidy would Bave been different. Cortainly a

" very slight thread to dravw such definite conelusiocazs.
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1. Through Cffice Of /ital Statistics tatulated lung cuncer
rates by pexx for 2ars 1950-1955, inclusive.
2. Group polliey cove 159 of oae company studied for all cancers

of lung and Broua states: "Vary fev oot covered by this policy-

axd thosa who leave irndustry and axs not covered, cre a srall oy

Fow rany? This mu; affoct results. Draun states "fey cases
in vhich lung cancer i3 stroagly suspected but not proved as tha
cawse of death were cozgsidered separately.”

Teutzs £rom lung cuncer vere determined from clinical records in
the redlecal servica of industry and ¢hecked by mesns of death
certificates and ths insurance corgany records., Dowever, he refers
to only the group iceurance plan coverage of industry,

Cohort-5,953, placad iz thres (3) catsgories according to
inersasing degrees of 2igposure based oa weighted average of rears, e

Tedble 154508 cohort -An+20-hi-are  rrouns

Fopulation. welghted: toxtha:fung-sge: groupswill pot-pho¥ - navel
{ncldencamilung FiRer’ FOEG 4a the 0lderege.roupe, thersfors,
rates of this group as a gotal for LamEyr uill be low-ami-biased,
azdition féctor of considerable: proportiob. Eovever, the age
specific rutes for 20-44, if hizher than tke control, would be
slsnificont. Azaln, however, cns FEVRETEPY

Froupaporked fS R 20Vo T ronemreapa g ince this {5 prodbably the lateat
pericd, otherwise the rates becomas markedly diluted. Ths nuxber of

this gyoup Ly ths very nature of the ages, 20-4l, would indicats that
the numbar of workers of 20 or rore years would be very small,

oo srell tn use statlistically since ths cobort vas only followed fo:
11 ycsrs. low maay wers thers with ilormone years exposure ia the

sce group of 20-U% commrising 663 of the totsl cobort?
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Tohle 2. The nuezbcy acd parcent distributicn by lemgsth of
erployment showed ohly 3085 with 20 yeers Or rore exposdie; 703 he

less than 20 yesrs. If it takes 20 or more years to develop lung
then the &ilutdoa foctor is T70%; the lung cancer rates should be t
on ths 30%., Even slduld we consider that 10 or more years are req
then there is 3till 375 of the cohort which would not be inelnded
tha populatica when %58 rutes are caloulated. Materially, would

inerease the raves. lotlce, hovever, in ecdition that-the-lsnzth «

erploymeat 13-mobt-ziven by age gxouss Could be as high as 50% in
thz ags group vith lesa than 10 years of cployment. Don't koow

actual pereent but represents a high dilution factor.

Table 3. Egxsure cutecories.

AZain,in categorias not related to the age groups like 2044

Tadle b, Sgpoiing Hebita,

Sot related to ezs groups. Definition of smokexasS.clsaretiss.
a day. This 13 not tha defiritica usually used which refers to a
pach a day, eta.

Tabla 5, peter of Coses.

Derined proved cases of luny cancer as “"Gingposis suggssted by
eutopsy, surgical section. Microscopic examination.” “Suvspected
cascs=3, dlagaosls in doubdbt but evidesce poiants to cancer,® .

Tasic cxror here. In corparing this type of Epmayediccass
: ,'vhichww
9%, the rates for lung cancer

in ths control ore derived from luag cancor cs listed on the death

certificates. There is

Actually, this would be

(im:msible witbout revieving all ths luang cancer ceses of the countg
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ro-establlshiag thed  entire clinical record. Secondly, tha goneral
populatioz my not h = same opportunity of medical care. This ecoul
worZz both vays, vxcl: o8 other czzes without such confirmation.
Controls inelude both econfirsed and nonconfirmed, usually noncon®irwy
group s larger becaw: @ of cedieal or aveilabls nmodicsl care.

In discussion sta‘ge "If he uses the 3 susdected cases, Tabls 12
would te statistiexll; significent.”

e goes on to aaalyns tra 3 questionable cases becavse this
rexes tzg stidy 8o clcas ‘co the pignificant level.

Toblas B.  Teng Csnecer Deatls by Azs Croups.

Toere yrs oaly 1 case of the 9 proved cases in-ths 20-L44 age grou

Recall that this age gy had 665 of tha population of ths cobort.

The rets for 20-LU, per 100,000 ncre years of exposure, was oaly
_L; und rute Zor b5-54 vas 15, (Comprised 1T% of cohort).

Rates ors based on very gmall numbers, one each in 20-44 and
hé-sh. Connot use total overage rate of 25 becausse of marked dilutio
fector of cgs 20-5b date of % which cosprised 66% of populaticn;
cust make ase spocific comaxiscros with the control.

Tobls Q. ILimg Cancer Deaths by Leozgth of Irplovment.

Shovs that- oty prowA Tale vas T6G5d 1n the 1685 than—20—-
Yeha—iength-of ~erployment-wr A this gioi] CORTrITEY 05 oy thE Toort.

e rates under 0 yoaxs length of crployment were T per 100,000.
This again dllutes total rate and lowvers aversge rute to 25. .

liote that tho rates vers high in 20-29 yrs. length of employmenmt
group which wes 55, and the 30-39 yrs. langik of exployment wes
136}/100,000 man croloypant yearse

Discussion of 240 rcn over 0 years of aze, followed for 6 years,

dld rot cwvelon luag cuaacer,
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Tabla 19, ILung Ceact Da2aths by Eoposure Category

States rates do r» t lnecrease by category of exposure. "Thus
thia is proof that as estcs is not a carcizogenic ageat.”

Cutegories, bowev:r, are not related to age distridbutioa of the
populatioc, for exa=ple, 66% of population ia the 20+44 age group.
Do not xnow how much & countributlon is made to these various
catesoriss, I, II and III. This may be the reason why tie rates L/

éid not rise with catewory incresse from I to III.

Secondly, wrxerg_cre sg srall,.2 cases in category IIIj the

.addition-of 1 or 2 cases takes sizessbls diffaerencs.

g‘_gblu 11.

Categories I, II «nd III were comprised of 1,795 persoms with
erploywr=ut only of 5-0 years snd comprised 30% of cohort population;
2dding tas 19-19 yrs. leagth of cmployment group gives T0% of the

populatioa. Kowever, of these groups ot least 66% must have been

in age group 20-U4; 1300 out of 1772 were in category III~from

exployent group less than 20 yearsy ikOO out of 2,150 vere in-
category II; 1300 out of 2,000 in Category I. It is obvious that
these cutegories are biased by contributions of different age
groups and higher nuzbers under 20 years in these categories.
Thezrefore, one canaot use tnis approach because the categories
are vel;hted by a larger nﬁmber ia the younger aga group; evég in
category IIX which would be less liktely to have cuses éf 1ung:cancer
oééurring. Braun states “Avoraéa nunber of yesars of émploymeat in
each exposure category is aloost identical.” He does not take into

congiderution distrivution by age group.
e T e
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States nos 2 sln, .2 case of lung cancer cocurred in 1,265
noa-snckers of both " roved"” and "suspected' cases.

Tables 13,14,15,

States "with lonyr:r exposure averags (2.3 ggg?these ETOR er3 )
usod greater age (data does pot show this) cae would expect tha
oon-smexing group 10 1 how o highar rete 1f lung cancer was dua
t0 esbestos.”

Actrally hs does ot show-in wvhat azes thesa cases Cecur in
tha “smoxers.”

Toble 16, Comparison of Cohort Sxperience vith Provines of Quebes,

Gives -
Annual rate per 100,000

Province C22.5
ohort )
(Decluding Astestos workers)
Total 33.3
Proved 25.3

Ie gives no.reason.viyrttazouepectod casea should pot he
loclhuded. Thls would be statistieslly significant since sanme

exclusion faotors are not ecpolied to the controls. Secondly, he fea!

that tho general population is rot sthidied as d{ligently as the piper

ard, tisrefore, tko rats may be lov in tha control, implying that

the differencs, tharefore, is oot renl.

The foet that the cobort dld ot necessarily sbow a progressive
ircoreass in these years is not o valid u.rgment becunse vuriations
occur depending upon the lateat period; "mlling the 66£
in younger nge growps, oae tay f£iad that in ths pext 10 years
tore vould be & yise in lung cancer efter the latant period is
£01f111ed. )

L]
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{ Browm wses a clarsification of "primary” and “provent.as
AL T s Temae, LT, - poass e

determining wihotlir duoth cortificats carried tha inclusion of

autopay or surgery; etc. This 1s pot a valld cocperison. Thers

not tha same degrte of accuracy in rocording data on death certi

d
b

E

-i Tavle 13.
j Gilves corparison of ectual and expected aunber of lung cancex
deaths by age wong cebestcs niners.

ve
M

cus0l Firs$, Broaun uzes trhs 1854 and 1655 provines rates rather than t

h]

\
1

years of aoctual study from vhich ths populatica wma stidied. This

[ NP PR

bad a higher rate, ard with ths control higher, 1t bocooes less
Hxely to pick up the difference in ths cohort tocause of the smll
1 mumbars involveds In ths 65 years and over sroup, there were 5 ovde:
ﬂ s deaths corparad to the expocted of 2. He, bowever, points out and
ecpbasizes that this includes 1 of the "suspected™ cases to indicate
wvhut appears to Da a swsestion of statistical ovidemce., De ndds
that "it i3 rather llkely that tha rnte for ths gemerel populatica is
unsderstated 1 this age group for tho obviocus reason that the exact
cousa of death 1n thy very old 19 not o mtier of the saps intansity
of datercst oa it 15 in ths younger persoa.” Tais 15 not truse.
I exgacts to Ioply that the rate for this group vould be higher in
' ths control and, therefore, the differences observed by the cohort
- thansegmupmmAwtmunm.

Broums In T:ble 18, says merbors of cobort have not died from lumg concer

[\i Faneusos
R )

at on age caxrlier than ganoral populatica.

L
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expsrieassy so, 1€ the -4l srouwp Aid rot have 2 puffictest latest
pericd, they would 50t save lung ecancers. Rocall too that the
cobort wvas followed oajs for 6 yesrsy A8 to the cormumt sdout the
210 with rore thaa 40 :mars of amployment, this way be a selective fu
wita the bardy purvivori. There mwm&&;@%ﬂﬁwm,s
2A5E0 miaarsawho. 39ks rod, thoss Who Jefy tbe ares, ete,
Dizewmsion-vege E47.

Eroun mskes his cass agzpin on the totsl rotes-all eges, 20.08 per
105,000 for Canadse Coxpares to 25.3 per 100,000 proven crses. The
33.3 for total cases iazlaxiad tha suspected.

Feel ibav, Tadle 1o, ase s-mpecﬁgd, JsadsJo prove mtb:r tlfz}’
Glaprove, particularly vhen reco.nizing that 669 of the cohort ia 20
sge group were ia the 725 inder 20 years exposurt. efarga-population
conort xr*ﬁou‘- sulficient ’ol.‘.ou-uy Lns autocatically diluted the

At T o R i i R K T G T AR . - L W @
results.  Acthmlly dy age smpecliila rates, the ecntrols are lower thaa

>

the conort atudy £s it aow otands. If colort was followed loager thir
would show up oore strikingly that lizitation of time pericd "ot fol1on
in?liiences utswcee of cases,

Lo 5ot agree with statemeat s pares that "ths re are po importaat
diffarcnces betweea tho rates for asbestos niners and genarnl

popalaticn of Queteo and Canadn,”

Pacs 643 of discussion,

Wowr! mmteu that sbout 50,000 persons exposed throughout the
world have 1,000,000 ma years of expoaure. Since only 150 cases

reported in the literature, pgives rate 15 per 100,000,
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Thip %5 ridiculous ccauvse.xnay cases. of lung cancsy nsver are

revorted in the literat-u® pilxply becauss studles were not mide in the
aobea3tos plentse Zwarp'e: aited States reports 1a litorsture are
pot an sccuzats gavge a0 t0 wbat has or has not ococuxred a3 far as
lunz cancer 15 goncarce.

Tadla 22,

This tebls show thet lung cancer rats of the county 1o wh;u:h tha .
oabo3tos plants wore lorotod ks rats 2 tlhees ths edlacent ocunties,
13.9 to 9.4, mhis 1s a velld corparison, certainly rakes a botter
coatrol. e bus been wiing ibs Provinee of Quedes as a coatrol vhich |
I Selleve Inclwdes Mpntreal vhich raises the overull rate of the

control.
Refers to udditioonl cases not inelided in tho cohort. For exarple
t0 § deaths prior to the bagloning of ctudy dua to lumg caccers
Zruun refers agsda to "ut least T of 19 proved lung canters vere
oot accorpanied dy astestosis.” This i3 not tha poiat about dexling
only with tha bistolosically proven cases. }:'6 sbould bave uvsed ns a
coativl, tha age sypocific rates of tho surrounding coustics imstend
\ of tha total Province which wag veightod with othar incusirial ayeas,
jvnich ruised tha total rate of the comtrol.
If ha had coapared with the adjoiaing countios oa an ago specific
besds, it wonld bave Leen statiatieally eiznificant becasuss the coe

county a3 elresdy 2 times the rats of the adjoialng comty.




