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Attached is a copy of Dr. Selikoff's reply to Dr. Lewinsohn's .
letter of July 12.

It seems to be well documented thouch there is much of it we
laymen admittedly do not fully understand.

The important factor will be the British geply and we, will
forward it as soon as received.

PLAINTIFF’S
- L EXHIBIT
‘ = ) A ' IM-2152




e a5 = @

Depariment of Community Medicine R Aumt 13* 1973 '

Hilton C, lewinsoh *,B,, B.Ch., D,Il.H.
Chief Medical VOfficer .
Turner Brothers Asbestos Company, Ltd.
P. 0. Box 40

Ruchdalo, Eagland

Dear Dr, Lewinsohn:

I have read your lectter of July 12, 1973, 1Its burden seems to be that
you and Dr, Holmes f¢el that the results of two sets of x-ray studies

of asbestos workers at the Turner Brothers Asbestos Coxpany factory ia
Rochdale, one made by Dr. Knox in 1966 and another by you in 1970, are
not contradictory. You bDelieve I was in error in suggesting that there
are important discrepancies in tae reported results of the two surveys.

Attached is a memorandum respoading to the questions raised, I do zot
rorsider thal your objections are material or valid nor do 1 find that
you have dispelled the doubts held by m2 and by many other scientists.

Indced, the failure of your polemic to estabiish coherence and ideatity .

between Dr, Knox's study and yours might make ono all the more coacerned
that such identity does not exist.

Correspondence between us 1s not the best way of settling the ratter -
and 1t rust be setilced. The problem is a serious one., Reports of re-
sults of x-ray surveys at the Turner Rros. ashestos Co., Ltd. have been
used to {ornulate industrial hygicue a2sbestos dust cxposure standards,
regulating the parnitted dustinecss in workplaces in which hundreds of

thousands of men and wonen are arployed. If the x-ray surveys have been

inaccurately evaluated, then the standaras are wrong and these workers
are at scriocus risk ol irreversible, oftea fatal, diseuse,

The essential contradZzzion is: .

1. Dr., Knox reportcd to the 8ritish Occunational Hygicne Socicly

that he x-rayed 290 production e¢zployees with more than 10 ycars
of exposure at the Turasr Tros. footore 1 1966, He intorpreted

the f11n3 ag £hn/ing thk: b N4d CHINGCI  pnBsitly asbestotic”
(2.7%). 1 reprodiucc the table: (Fram: Ana,. Occup. Hyg. 11:
AT €™, 17O foaza 855,
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Tamx . CUMCAL AND RADIOLOGICAL ASSESSMINT OF TIXTILE ASBSTOS WORKIRS
FOST EMPLOYIO AFTTIR 1.1.19)] AND LMPLOYZID FOR 10 YEARS AND UPWARDS

Number rhonchi

Pensistent Per cmt.

At of grovp rales of growp mot powsidly  of growp
™ .82 8 160 33 n ” a

*Includes 3 sur  icrs 10f asbeslosis.

It was on these data ",,.made available to the committee
by the Ashes oy iroustry...” that the new standard ",.. is *
primarily based." (nage 49), '

You reported that you re-x-rayed all 1,287 workers at Turner
Bros. (production, maintonance, research, quality control)
in 1970. Your results are reproduced in the attached sheet,
duplicating Figures 2 and 3 of your paper in the Royal
Society of Health Journal in 1972, It is evideat that
among male workers the following were found:

Years from first Abnormal Pulnonary
exposure X-rays fibrosis
10-19 " more than 35% more than 20%
20_29 ” ”n so‘ ” ” m .
30-39 " " 70% " " s0%

Among female workers:

Years from first Abnormal Nhonary
exposure X-rays fidbrosis
10-19 more than 20% more than '407. _
20-29 " " 35% " 0%
30-39 " " 38% " " so%

I omit refercnce to your 40-49 year group since Knox re-
ported no comparable group.

Diffcrences exict in the two studies (different times; 1966
and 1970; changes in factory staff; diffcrent x-ray in-
terpretcrs and interpretation; different methods of recording
etc.) [Dut it was the same factcry snd, for the oldor em-
ployros Zor whon the comparison is made, largely the same
workers wvho were x-rayed, The differences in recorded pres-
Qe vI _-ruy whaormalities arc not wzivisl, and require:
explanaiicn, ’ .
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Explanation {3 possible, The 19668 x-rays exist in the
filcs of the Turner Bros. Asbestos Co., as do the 1370

© X-rays, BDoth sets of films can be reexamined and re- ~-

appreisca, This is what many of us assumcd to have been
promiscd by Dr. Holmes when he sasid in Lyon on Oct. 2, 1972,

“Thus the information, although the best

available at 'the time, waz, %o sey the least

canty for the purpusw and some of us who wore

“ociated with it have become increasingly

concernced with the suthority with which it

has become invested in the internaticnal field.
The time has therefore prubably arrived for an .
up=to-dacu re-appraisal of the original data and

the study of new data which has since become
available elsewhere.”

It may turn out that reappraisal of the x-rays will prove
Dr. Knox to huve been correct and that the figurss published
by you do not mean what they seem to mean, It may result in
the opposite: that Dr, Knox's evaluations were in error,
Perhaps you were both correct, and differences are nore
apparent than real, Without reappraisal, ons csnnot de sure,

1 sm confident thnt skilled independent British exrerts will
be able tn provide an accurate answer to this unresolved
question,

The reappraisal is long overdue for amotber reason. The standard
derived from the data made available by the Turner Bros. Asbestos
Co. Ltd. refers only to prevention of asbestosis. The BOHS cone
mittce, on which Dr, Knox and Dr. Holnes served, stated in its
1968 report that "...the quantitative relationship between as-
bestos and cancer risk is not known.,,consequently it is not
possible, at this tinme to specify an air concentration which is
known will be frce of risk in this respect.” (page 54),

Unfortunatcly, osbestosis is only one serious hazard of
asbestos workers, In some cohorts approximately 809 of excess
doaths have been found dus to one or another type of asbestos =
associatcd cancer, Such canccrs, rs mesothelioma, can occur at
dust exposure levels below those which result in ssbestousis,

This unhappy onission of cancer f{rca consideration in the
setting of asbcstos expcsure standards, maxes it all the pore
necessary to be diligent and prudent in evaluating data related
4~ thpn establishacnt of such standards,

Sincerely yours,

Irving J. Sclikott, M.D.

Pro or
13S:vr foss
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Memorandum: Review of letter of Dr, H.C. Lewi
and Dr. 8, Holmes to Dr, I.J. Selikoff, July 13, 1’13.

Dr. Selikoff's remarks at the American Industrial Hygicne Confereace,
May 21, 1973, as recorded and transcribed by undisclosed scurces and
subaitt { by Drs, Lewinsohn and Holmes. i

Comnittee on Hygiene Standards of the British Occupntional Hygiene -
Socicty. Ann, Occup. Hyg. 11:47-69, 1968,

H.C, Lewinsohn. The Mcdical Surveillance of Asbestos Workers., Roy,
8oc, ilealth J, 92:69-77, 1972, ..

G. Berry. Hygiene Standards -~ Theory and Application, Lyoa, Oct,
2, 1972, Paper 22,

S, Holmes, Criteria for Environmental Dats and Bases of Threshold
Limit Valucs =-- Environmental Data in Industry. Lyon, Oct, 3, 1972,
Paper 20,

¢nts (reference to numbered paragraphs in Lewinsohn-Holmes letter),

1(a) The paper "..,.was not intended to justify or verify the BOHS <
standard,” Nowhere did I say it was so intended.

1(b) "The results presented in HCL's paper were preliminary results.”

It i{s possible that you will have furthor findings but at the
time of my presentation only those were available that you
had published, and defined {n your paper as follows:

"Figures 2 and 3 illustrate the incidence of radiologicsl sty
changes, in ten ycars exposure groups, in 970 males gad 317

females cxposed to asbestos., In tho previous report

was chown that radiological atnormality was dependent upon

exposure, age and saoking habits but that expcsurce sppesared

to be the mos: important single factor.” (Document C, pg. 74.)

1(c) You argue-that it was clearly stated in your Discussion that
"From the infornation currently available only tentative

opinions can be expressed.” I fail to see the relevance of
the tmplicd complaint. Nowhere did ! quoto your opinions, I
s.2 enterfuested only in yuur data,

e emm et measn T A VIAYT S AL



2(a)

2(b)

3(a)

You state that the populations reported by Knox and HCL

were not ideatical nor were "the very large majority”
"common to both surveys.” I would be interested in dats to
support this assertion, with reference to the emplovment
categorics specifically rcferred to by me 1n gv prcsentation,
i.0., thuse 10-19, 20-29 and 30-39 years froa onset, and re-
producced in my tables [see 3(a)], These were the groups in
which ruiiological changes were seen, and to which refereace
was made, (Document A, gp. 10-11,)

The thru * of my discussion, and the contrast to which
pointed, e on the individuals x-rayed by Knox (Documernt B,
P. 35) in 1966, All of these individuals were at least 10 .
years {ron onset and, unless no longer working st Turner Bros.,
sore in the 190 groups a-rayed by you, Do you contead they
were not? I[f so, please explain,

1 made no issue of individuals 40+ years froma onset, nor were
they included in the graph (see 5) since they had begun work
before 1933, and were not included in Dr, Knox's report.

Insofar as you would have proferred that I had designated the
additional individuals x-rayed by you as "quality control and
research staft” rather than "office workers™ I can only plead
the shorthand of an extemporaneous presentation designed to
fit a limited time allotment, Incidentally, my experience
with U.S. research =£%2225 i5 thal iney do spend a good deal
of time in offices,

You complain that I stated that Knox reported on 913 men with
at least 10 years exposure.. You misquote me, My exact words
were: 'Dr. Knox had examined unly men in the scheduled aress
~="that is, the production areas, 913-, whereas Dr, Lewinsohn
included all employces....” (Document A, p. 10,) The figure
913 was given to corpare a production area group with the
larger population (1,287) x-rayed by you, No statement was
made by me that such a number was in the 10 year or over groups.
(Document A, p, 8.) .

Indeed, my references to Dr. Knox's findings were specific and
exact, since I showed a slide which presented the precise datas
contained in the tables in the paper published in 1968
(Docunent B, p., 51) and sttributed te Dr, Knox (Document &,

p. 54).

Group 1

Years Number X-Ray
employed exposed fibres/cad changes

10- S8 1 L]

ad= 72 11 1

20~ 29 2

28- 46 to 3

30- 6 ey L

211 k4 i



Years Number

: X-Ray
employed exposed fibers/cad changes

10- 22 3.8 0
15~ 20 3.8 0
20- 10 0
2%~ . 20 1 .
30- _l '.0 _0_
70 1
The tables troam which this slide was abstracted follow: j
* Hygiens standards for chrysotie asbestos dust “l
. | Y
Gwovur | . q
Mean dust
Years Number ¢ toh 1t affected :
- employed  eposed  oyicleiemd  fbreem'  Rbonchh Bl Xemy
(sea Note1)  (see Note2) fales changss | _
10~ s o0 i s ' ° -
15— n 35 " Jl i !
20— . ‘ )
28— 4“% to o " s )
- [ 940 n 2 B |  § :
Grour 2
Mean dust . . :
Years Number concentraton Nomber alfected :
oaployed  exposed o leiomt  Bb-esiem® Rhonchi  Eaual Xny _ !
(ses Note})  (ses Note D) 'e changes e
10—~ -3 163 3 ) ] ] ' ]
18— : ”6 143 3 ; : : !
20— |
25— 2 o o 1 3 i
30— ? . 90 0 3 ] [ ]

My exact extenporaneous comments were: "In the departments where
the dust counts were 10 to 15 fibers per cc, of the large nunber
of workers there employecd, 7 shuwed some x-ray abnormality which
could have buen asbestosis, On the other hand, of 70 or 80 people
vOolniig at 3 to 4 fibers per c¢c, only onc was reported to have an
apnormal x-ray,  (Document A, p. 8.) -



3(b)

3(c)

4(a)

4(b)

-‘- -Q

*The dcsignations "10 to 13 fibers per cc” ard 3 to 4 fibers
por cc” were derived from Mr, Derry's tuuvie in 1972 (Document
D, p. 11). e gives them as 10.9 tb 15.2 fibers/ca’ and 3.4 to
4.1 fibers/cmS, [ believe my reference is accurate,

My usc of the phrase "...could have been asbestosis” (Document
A, p. 8) was based upon the column heading i{n the 1948 paper
(Document B, Tabtes 1 and 2, p, $5), "X-Ray changcs possibly
asbestotic,” and thcrefore scems catirely faitkful,

You wili ﬂote, too; that my tables listed 290 men with =ore
than 10 :ars, exactly as reportcd in 1968,

» Thesc were comparced with the results in those workers x-rayed

by yo2 i the roon -ooll <uaployment categories, i.e., 20-29
years, 30-39 years, 10+ years" from first employment.” This

is admittedly not absolutely identical with your predecessor

Dr, Knox's " yecars cmployed” but, if anything, your employment
catcgories ("years from first employment") could not have re-
flected nore than Dr, Knox's ("years employed”). It could

have been less (if some workers had periods out of work),

but not more, Therefore, 1f anything, your x-rays should

have shown lcss disease than Dr. Knox's, by employment category.

You complain that the term "asbestosis” waz used on tho graph.
This word was used by Knox while you used the term "pulmonary
fibrosis.” We therefore had the option of using eilker. Per-
haps you night advisc me 1f you think I was incorrect in using
Dr. Krox's "asbestosis,” and if you believe it is stretching
things to so labvl your "pulmonary fibrosis,” when you describe
such x-ray findings in workers employed in an asbestos factory
‘for 20, 30, 40 or more years, I seem to remember an old English
saying, to the effect that circumstantial evidence is very

-strong, as when one finds fish in the milk,

You say that you did not attempt to calculate fiber years/cc,

I did not say you had. [ did show a graph preparcd by Dr,
William J, Nicholson of our Laboratory comparing your x-ray
findings with Dr. Knox's using an overall average cuaulative
exposurc for the entire population.,. The exposure cxperience
was not taken out of thin air but was derived from the very
complete Turner Cros. dust data analysis prescnted by Mr. G,
Berry in Lyon on October 2, 1972 (Document D)., These data ware
given as the latest avatilable, Unfortunately, you did not pre-
scnt comparable rocsults ia your own paper -- we would have liked
to have seen thenm,

The astestos nxposurc3 used on the gragh in my presentation
were estimated as follows: )

The dust lcvels reported by Derry (Document D, p. 11) and
prescnted at Lyon served as the basis for estimating cuaula-
tive cxposurcs prior to 6,30,66, To cach of those (ntezrated
cxposurcs was udded 22,5 fibers/cc-ycars, waich way ot tained
by averaging the dust level data listced in Table 4, page 37,

e



of Document 8 for the tibortzlng. carding and spinning departe

-monts and multiplying by 4,9 ycars. Ten year asverage exposures

werce obtained by averaging the data in appropriate S yoar cate~
gories, weightcd by the number of mean working in 1966, Because
we had no way of associating observed x-ray changes with in-
dividuals in high and low 10 ycar exposure categorics and in
order to be as conscrvative as possible, the dust exposurcs
assigned to groups of workers were those of the highest ex-
posed workers although 1/3 to 1/2 of the individuals repre-
scnted by each point were expcscd at levels 1/3 less.

The estimates of the number of individua.s affected were also
a8 conservative as possible, All questionable parenchymal
x-ray changés and all pleural changes not consistent with
asbestosis were considered as negative,.

As can be seen by comparing the graph with your figures 2 and
3, our conservative approach has resulted in the graph showing
less x-ray abnormality than do your figures.

I would appreciate either reworked or new dust data to go with
your x-ray recsults and will then prepare anotker graph. In
the meantime, we will have to use dust data presented from
Turner Bros, by Dr, Holmes in 1968 (Document B, p. 57) and

by Mr. Berry in 1972 (Document D),

Since Dr. Knox included in his recorded x-ray changes pleural
sbnormalities as well as parenchymal diszzase, 1t may well be
thal there were even fewer than 8 cases, of those he reported,
with only pulmonary fibrosis. The 1968 paper does not make
this clear. If this were so, then the contrast with your 1970
"pulmonary fibrosis” category would be even greater and the
discrepency even more puzzling, since we compared all of Dr,
Knox's ""possibly asbestotic” x-ray changes (Document B, p. 33)
with your more limited category "pulmonary fibrosis,”

A further point i3 in order, The BOHS paper in 1968 was con-
cerned with earliest evidence of disease resulting from

asbestos cxposure, (Document B, p. 50.) Indeed, it decemed

it advantageous to so consider basal rales since these could
occur hefore x-ray change. You state you used “the U,I1.C.C./ILO
classification” (mislabeled; it is the ILO U/C classification!)
to analyse your radiological findings, Your appropriate use

of this international x-ray classification systca rather thaa

a personal one has surely allowed you to approach the goal of
the BOHS cormittce, the use of "the earlicst demonstrzble effects
on the lung due to asbestos,” as the criterion for "asbestosis.”
I believe your recorded x-ray findings (Document C, Figurcs

2 and 3, p. 74) are likely to be accurate, and the reported
presenco of parenchynal and pleural abnormalitie: "_::eistent
with' asdbestcsis to z-iioct what actually exists among workers
at the Turncr Bros. Ashestos Co,, Ltd,

Basal rales. 1 made no refercnce to basal rales since your
paper did not rcport on these (Dozument C, pp. 74-75] and




comparison of 1966-Knox and 1970-Lcvinsohn was thus not possible,
Parcathetically, ncither did I compare pulmonary function finde
ings, which wcre reported by you but not by Knox (Document C,

PpP. 78=70),

8(a) Did you have any cases recorded by you as "pulmonary fibrosis”
also sce which did not have characteristic aghostatic interstitial
4(b) fibrosis if they later came to post-mortem,?

R(%) You state that L tgnored ",.,the fact that the number of ::ises
ol astestosis i1n 14968 among 335 cmployees (men and women) ex-
poscd for 10 ycars or more since 1933 in Rochdale and still
employed, was 1,12% (i.e,, 41 cases) as compared with Merewether's
finding of 14.4% (i.g., 59 cases) among 133 workers exposcd
10 yecars or more in the sare indus*ry in 1929, This lower ia-
cidence has occuired Lin spite of the fact that the Pneumoconiosis

Medical Pancls are better cquipped to diagnose asbestosis than
Mercwether was,”

I charitably made no reference to this observation of yours
(containcd :n Docurent €, Table I, p, 71), since it was such
an obvious c¢rror: 1inteed, [ regret that you have again called
attcation to it. The Pneuroconiosis Panel cases were new cases
first diaznosed in 1968; llerewether's data gave the results

of a study of the prevalence of asbestosis among a group of
workers in 1929, One should ,not confuse annual incidence of

a discace, with its prevalence, (Yrur Tablse I1 follows,)

B f— e er— -
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New cases of Aibestorsis (still em=loyed) diagnosed in 1968 (with ro employment pricr to 1.1.1933) M with the dats (W

and Morewetrer'?,

PERsONNIL 1968 Casts o Asuistoss
1968 -0 1987 %

No. No. of Group " No.of Gronp Grosy

):;g ) cases ncidence cases incidence Incidence
emnlo . ed Aer IWomen Total % % ’h

1C-14 93 43 13% 1 o 1 [ 21} '
1519 . 86 24 110 1 091 1 on Eil] !
& over 58 28 % 2 230 1 300 U

TOTAL om 101 333 4 112 3 [ 2 ] %2 N

You voice dinplcasure that the contents of a "private correspondence”

were communicazed, I hardly think that a paper publtshed in the Royal
Soclety of tHouith Journ:l is pri\atc corrcspondcnce. I requested

that yo4 tcud re nushers to translate the figurcs and you did; my refercnces
wore then mole only to what you reported in vour published paper, You

Ajrd ecopd mo nes Asen foenc rning pulawnury tunciion abnormalities and
relation of x-ray abnoimalities to smoking that were given in s paper

by you at S:l(ord) but I rade no reference to theso data since, while

I had 2ho s ond While you ancd made bibliographical refercence to then

(Do vt €, N foronce 3G, po 77), they had not yet appearcd in print

and othors coald thorclnr: not readily study them,
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You suggest that the information s being used “to launch vhat seems te
be a political campaign in the U.8.A, aimed at discrediting our Rygilens
S8tandard for asbestos.” 1 note you sent your letter to the Asbestos
Information Association of North America, In contraeiat, sy anslysis wss
given in an invited paper to a scientific society (the A.C,.G.1.4.),
beforc my pecers, and available for discussivu and for presentatica of
alternate vicws, if such be held,
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