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I'a afredd the 4itls of thia papsr ia &= little Bt wider than
that, Strictly speking, I'a golng to talk about the Tddendnlogy
in Great Britain, tocaunse scme of ths greet intersest ia ihe epldea-
1ologienl fonbures of this dissass in our Sountry, 1s hs difiorence
1: the prevalemve of this dizesse in the differeat psrts of the
counizye.

B0, first of all, for {hicss of you who Incw 88
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iittle abo.z the geography of our country &8s I know about i
vours, I'm going to put a map up to show just where the
goal fields are in CGreat Britain. We have, first, here, is
the countrye.

The coal deposits in Great Britain are hesre in
South Weles with little flelds neighboring which are very
unimporuint in sizee. Then there 1s a very small fleld
nidden st the moment, just coming out there, 1n Kent, saue
1ittle flelds in the Midi:ads, a very big field in Yorke
shire and another one in Lancashire, a big ons up in Durhen,
going out into the sea, another 1little one 1n Cumberland
going out into the sea here, and other ones in Scotlande

And, where our work has been concentrated 1s in
“ales, but we have also lnvestligated the one up hsre in

Taneashire and the one in Curusrland, By and large, the

greater part of the coel in Grsat Lritain here is bituminoun s,
put in Wales = next slide -- the coal grades are ~- here
1s the coal field in dstell, from anthracite over hore

through semi-bituminous or what we call steam coal out hers;
witn bituminous coal out nthe wsste There is a complete

spectrun of coals in South Wales from anthracite to btitum=

inous, ,

Now, the disease of coal miners pneumoconiosis th%t
T'm going to talk asbout was ver, £:1ly described, I should :
»
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say pathologically described, over a hundred years ago in
Scotland, &nd tne disease then appears In British history
to have disappsarsde The experts sald that there was no
such th ng now in about 1910, as the old miners asthma,
the black lung of miners; it had disappeared and that was
attributed to improved working conditions in the mines,

But them, as radiograsphy began to be more widely
epplied in Great Britain, it was found that miners shoved
L-rays that looked very like sliicosls and then the path=-
ologists got interested again, and particularly in South
Yeles, described the sort of pathological picture that
Doctor Vorwald has described to you, and in 1929, miners
wers admnicied to Workmen's Compensation for the first time
and some official Iigures as to the prevalence of this con-
dition becsma availallees

And here we start actually going through varlous
lsgal delays, the firsti cases certified were 4in 1931, Thaszec
are years along here (indicating ons 1lide!) and the height
of the column represents numbers of men officlally cortle
fied with the disease in each yser from 1931 to 1%17« Thsre

ts a gap thers because the legislation changed, &nd then

there it 148, '49, 150. This is South Wales whero sbout
just over a hundred thousand miners work, and this 1is the
wnole rest of Great Britain wnere sev=n ty thousanc -- six_j
to seven hrundred thourand, I should say, work; seven timeg

i
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the number of men here, es 1n Walese These cases after
this gap here are not comparabtlice strictly, because the
legislation changed slightly and the standardm of diagnosis
changed slightly but not very greatlye.

You see the steady increase throughout the 1930!s
snd then the very abrupt increase through the ware I'm not
going into the resasons indetail; it was partly due to the
increase of dust du-~ing the pro-war years, due to mechani-
zation, also dus to change of legislation during this time,
and &lso due to the fact that during the war, miners could
not got .ut of the mines except on rwdical groundse

ﬁages went up in many industries and many men
found pneumcconicsis & way to get lighter but squally arde-
uous work, and so legislative, social, I think gonexrally,
epider’ :logical rsasons for this tremendous increase. 1
just want to Graw your attention to the increass of the
slze of the problem in South Walese

T.ese workers increasing during this time, over
twenty thousand men were certified with this disease and
removed from the incustrr. In 1945, over cne in uhree of
the undelground workers of two minss were removod fraz the
inauetry for pneumoconlosis,

In great contrast to this tremendous prevalence
in Scuth Wales, by certified figures, we have the very much.

smallsr prevalence in the rast of Great Lirtaine The levali
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seens to be easing off in South Wales; 1t appears to be
still rising ln the rest of the country.

Well, now, in South Wales itself, there ars also
quite important changes in the certification prevalence as
we look across the country. Over in the anthracite arsa
here, this is & map in which little dots imply coal mines
employing more than a hundred men, and these are contour
drawings on mines with the same prevalence of certirfied
disease over this period 'O to 45, The blacker thsy ars,
the worze they &roe

The black here is over sevonty per thousand per
enrum, end mostly the anthracite, with a tongue out herse
in the bituminous area, and the surrounding ovituminous arsas
were very much lower prevalences

Well, now, the Medical Resesrch Councll did a big
investigation of this problem in 1938 and with Doctor Hart
and Doctor Haslett and & lot of other people, and they con-
firmed, from survey work, this disiribution of the disease
in South Yales, the nigher the ranik of coal, the more the
disease, They failed to show any direct relationship to
any particuler component of the coal such as ths iree sil-
1ca or the ash. Thsre was & general relationship to the

total amount of duste The disease, they pointsd out, was

guits éistinct from classienl silicosis snd from thelr work,

tnis rank cf coal hysothesls, that high rank coals, anthracite

{
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coals are more harmful than the bituminous cosals, the soft
coals, that came into being and has had wide currency, and
that 1s Although, as I say, there was no direct evidencs
from thelr work, for this hypothesis bacause the anthracite
mines were dustier than the steam coal, which, in turn, were
custier than the bituminous,

Well, now, to go on, owing to the very grievous
situation in BSouth Wales, the 'adical Ressarch Ccuncil set
up & speclal unit in 1945, which I have had the pleasure
and honor of btoing associated with since that time, and we
have done a good deal of work into the epidemiological sidel
= tne epidemiologiculi features of this disease.

The work has been done by my collesgue, Doctor
Cochran, and I really feel rather shy coming here snd talke
ing to you about werk ke hes dons. All that I é&m going to
teil you about has bosn work for which he ha:s bson rsspon-
sible and the crodit gees to him and his tsem.

The objeétive of this epidemicloglicel work hezs

Been, first, to try and see 1f we could get any e.plara-
tion for these epidemiological differences &s shown LY
certification flgures, snd zecondly, to sss if we couid
gulda dust suppression by estublishing safe limits of
dustinosse

Now, the method -~ next slide -~ has been to

study men and their dust exposure. Now, wiat sor* of men
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did we study? The sort of groups that have bteen used for
epidemiologiéal work have been the fcllowing: Miners
attending hospitale I'm ashamed simost to put that on a
slide, but I wouldcn't do 1t except that quite prominent
pepers have bsen published on miners attending hospiltal,
and clearly they are =-- even & nlghly selected group, sven
if ti.s doctor nimself doesn't select his patlent: -- they
have been selected for him on a very curious and wnpre-
dictable basise

A lot of papers have bsen published on gepplicanta
or receipts for compensatione All the figures I have shown
you so far as we have gone, are vased on that sort of popu-
lation, but again many-fold motives effoct a man's applica=
tion for compensation, and it's difficult to use that type
of population for active WOrKe

You then have more caerefully selected populavionse
The i1deal population would be all the men wno have ever
worked in an lndustry, whatever they're now doing, but
clearly, thatts impossibles What we can do is tako select-
ed cases, all the cases in a mine snd selected occupstions,

all the undserground workers, sll the underground workers

end surface workers, because minsrs tend to g0 from unders

ground to surface from time to time, or complete mining

communitlese We have adopted, at various timses, the pop-

ulat.ons three to slXxe
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Now, the next important thing is to insure that
you get all the population youtre after, Here 18, Jjust to
emphasize this point, the prevalence of diseass according
to our catsgories, 0, 1, 2, 3, simple pneumoconiosis, mass=
ive fibrosis, to a hundred consecutive cases attending the
certifying panel at Colliere You see the flrst two are not
repressnted, miners and ex-miners admitted to our ward,
high proportion have sxited; ex-miners in a town, this dlpe
tribution; surface workeors, and the dssigned undsrground
poprulation, and you will see that theze thrse all agroe
fairly well, but the certified cesss and ths hospital cases
show a gross distorticn of the disuvribution of disezse,
elthough all thess cases come from the same geographical
arefe

These are the colli:rys we have studied whilch
hive been in South Welese. Some of ths collierys alroeady
rive been studled by the Medical Research Council in 1938.
Yo have re=-reasd thse films in our classification and used
their figures. We heve also, particularly carefu.ly, stud-|

1ed some steam coal mines, this group here in South Wales.

Steam coal is ocur semi-bltuminous, snd an ahﬁhracite mine g

with very little disessa in 1t. This is anotasr stsam cosl]

mine, and two mines in Bagland with rather low concentre-

i

tions of dust, two mines in England in Lancashire and Cunm- -

1

berland with very high dust concentrations reputr’ly, fram
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8ll we could hear, but very low certified incldsnce,

We hoped there to get a real contrast bstween the
conditions in bltuminous and anthracite mines in South ¥ales
and the general relationship tetween dustiness and rank eutL
side South Wal:s, to get mines which were really dusty
but had low rank coasls, and those are the twos

Now, this slide is attributed to Doctor Cochran,
#hp percentage of the underground-surface populations which
he has managed to X-ray in each of {.08e minss are given
there, and the only two cases, in this mine here ani here,
in which he was not fully 1ln charge of ths survey, thers
weres early su-veys, 1z the proportion below ninety-alght
percente

The important aspact of that is shown in two
figures —=- next slids, At thsse two collierys where we
dldn't got ninety-eight percent of the populaticn, you wili
soe that the proportion varies with age. The statistiolans
found dirficulty in ths cesusll young, and in the squally

old. The middle-sge you get e: -ler, If ycu denft gst

ninety-five percent you get seventy-five percent; both of [
these ccllierys you got over seventy-five percent of the
population, but youtve 0t & distorted samples It 1s es=
sentiel to get =& hundre’ psrcent poc "lation.

The next siide «=- and one colliery wWhsre hs got

a nundred percent, Doctor Coechran analyzed ths samount of

e 215e]



216,

disease in rsalation to pneumoconiosis, inactivses and ¢lin-
1cally significant tuberculosis, on the radiograph and the
first two hundred men came &along willingly for examination.
The second two hundred came along after some argument, and
the third two hundred had to be frog-marched in, and you
will see that people with pneumoconiosis come forth readily
the psople with tuberculcsis lag behind, so 1f you only get
sixty psrcent, you have missed quite a lot of your disesase,
You get adversely distorted samples in rc:ation to dizeasse,
q problem which 18 quite often omitted in rc«Tasrence to this
point, and +hich is commenly omitted in survey work,

Well, now, some results =~ next slide. EKere ars
Just ths crude prevalences of these twelve colllerys I
hsve shown vou, jJust the sort of thing you get from X-rays
of these populations, Hsre i1s an anthracite mins, prevale
ence Category 1, 2, 3t Massive Flbrosis, FiF is short for
that, quite a big range of these pravalences; theco two
Engilsh colllerys with the low prevelence end you will sas

that this does, by and large, conform what is shown by carj

tification figurss, that if we're interested in aust ex-

posure, we can't use this erude prevalence, and ths quese
tion is what dust exposure should we examlne in reiation

to this disease.
This sllde shows figures from all these popuvla-

ions in relation to age, ye..rs spent underground and ye& s
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spent on the coal face, all lumped together, the whole lot,|

!
{
i

|
and you wil. see that in relation to age, there 1s a taper-,

ing off efter the age of forty-five; thore 18 no increass
in the prevalence of the disease. This is Catagory l, You
take underground work, there 1s a smaller tapering off; wheh
you teake miners on the coal face, then there 18 a steady
increase with incrsasing years on the coal face, and 1t
was thet argument and various other erguments that led us
to concentrate our attention in reiation to dust exposure

to the coal face worker and tc dust at the coal frcese

And, what we have done is this: For our relation
ship between dust and dlsesse, tachnique of fleld surveys,
we have tho unit, an X-ray team and & dust tecams The X-ray
team tekes the X-rays and takes industrial historiss. The
X~rays szre read by the duplicats reasding tochnigue I spcize
to you about this morninge The industrial historles are
carefully secrsened end from 1t we select pure facs WOrkerss
They are Gafined as men who, during the ten years belors |
the survey, have worked on ths coal face for more than ons

year and worked in no other dust occupation for more than

ons year. We limit cursslves to ten rsars bscause cur dust)

§

- - 2 ]

exposure may cccur today, dbut the dizease is produced in i
i

the paste V¥e have, thsrefore, to multiply by & factor pro-

1
duced in the dust history in order to make the dust compu- |

tetion relative to %4he dust we have obssrved, and we 4o not’

- 1
i
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think we can do that over a greater period than ten years,
so we restrict ourselvesz to pure face workers over ten
yearse

The dust team goes to the coal faces, all the
cogl faces in the mine using the precipitator, and they
take dust measuremsnts in terms of particles, c. c. Or
more strictly speeking, and I apologize, per millimeter,
twenty~rfive micrcas, and we have now adopted & technigue
whersby the dust 1s not taken at rixad_positions on ths
coal face, but 1s teken at the working places of crlliiers
selected on & random basis, so that the dust msasurementsa
do represent the true measure of dust exposuro of those
méne

If the man selected is an absentee, well, no
dust is collected that day and naught is contributed to ths
average, because the man wasn't exposed to dust¥ that daye
We introduced that relationshilp to the astual exposure of
the man &3 closely &8s WS Ccan.

Then, we take ths history of the mine as clizely

as we can in tarms of production, venti.ation, all ths

rest of it, in order to sce how relevant this ssangle hers |
18 to the past and introduce a multiplication facior whers
necessary, bput at the same time, through tne rilters, wuse

take the analyeis and vwe get an incdex of total dust dose

exp:assed in particles per e¢. c. times years, that 1is ths
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concentration of dust rmultiplied by the number of years the,
1

man has been exposed to it, and on the other side, by multi:
plying that by the proportion of free silica in the dust,
wa got & totel of silica duste

Now, then, this technique of relating #ust dosage

to amount of disease 1s a standard pharmacological one, but

I want to pay tribute to my colloague, Mr. Roach, vho has
done all our dust msasurements, for the fact that he point-%
ed out this particular method of expression to uss, Doctorsi
who ought to have lnown bettere Provicusly we were Just
taking sn average dust concentration times an averago years
of ail t:.® men, but ignoring the great diffsrences in theo
distrivution of perlod of axposurc betwsen the different
minese HWhet Mr. Roach suggested, we should do, is to take
for oach rian the amount of time hs had spent on the coal
facs, multiply that by the number of years and get, for
each man, & dust exposure in tesrms of particle years, then
group the man according to different groups of dust expos-

ures ané see the percentags in t hose groups showing radicloe~

glcsl change and this is the result in all the pur: face
workers at elgnt of thoss twelve Eritizh pits where wWe had
trne dust information. Four oi them we dlan't do dust
serpless GQuite & nics sort of sisep curve with the only
dip heree |

Wwell, now, We were lnterested in the diffesrence
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between the English mines and the Welch mines, 80 letts see
what happens when we separate them, The dip comes right
out and we find t.autiful smooth curve, and this curve 1is
fitt=d by less squsres to these figures here which 1s quite
different from the English.

These s8ix Welch pits are all mutually consistent
statistlically, and statistically quite different from ths
English here, Here 1s the dust dosage, and they do show
a quite clear difference in the relationship of radiologi=
c¢al abnormality and dust exposurs,

Now, then, why this difference? Wslil, itts
natural that we should say 'Hurraht; 1t ia obvious that
thies is siiicosis, anthraco=~sii’ :osis; you'fve only got to
look &t the smerican~Europsan llterature to see that, and
1t 18 the responsibility of siliilice, and so we tekes thoae
five mines, ths five not six, and we look to seee The
range in ssh contant, aothing ruch in it; the high content
is inons of the English mines; total silica, nothing in it;
frae silica, this should be Osit == I': sorry thatfz & mise

print -- and you see again that the English mines fall in

the sams sort of range as the Welch lMinss; calcium; albumen;
and the only ¢ iriking thing is the volatile matters These |
Welcr mines happen to have tnis reangs where both the Zng-
iish mines have the low volatilee We haven't yet managed f
1
i

to study low volatile Welch mines, so we don't know how



— ! important this is, but 1t's the obvicus point at the moment,
Well, now, letts just look at the free silica
dosage agelnst duste That'!s in the six Welch pits, and I
want you to remember that other slide, that bsautiful stoep
curve, and the very visible sigmold adopted from it, and
it's very clear that the silica 1s not relating to the eb~

nofmalitiea a8 well as the total dust,

Well, now, what -an this mean, this differsnce
tetwsen the Yelch and the English mines? I think that 1n
locking for the silica difference, we'ré rexlly barking up
§:> the wrong trse altogether, and for this reason: That in
valking sbout active and inactive dusts the other day, I
think I suggested to you, or perhaps I didn't, but it's In
My Wwritten paper, that you mlight define an insctive dust
as cn3s inwhich thers 4is a lot of dust in the lung in re-
lati:: to the amount of reaction to it, but as an actuve
dust 1s one in which there is reiatively iittle dust in
i the lung In reletlon to the mmount of reaction,

Cork -~ gquite a little cork, produced fibrosise

Ir ccal, in iron, vou zevu a large amount of dust with rela-

tively little firrosis, but if this difference betusan ths
English and Welch mines, wers bstwsen the bituminous and
the srthracite and the steam o5&l minss, if that wore dus

e ‘ to differences in the fibrogeaic properti:: of these d4ustis,

woe would expect, pa:iologically, to find a greater reaction:

SN - o J— _ - e e
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in relation to tze amount of dust in the Welch mines than
we find in the English mines, Now, hitherto, the amount of
material welve got from Engliish mines 1s relatively scanty,
but we have quite & bit and woe don't see any such differe-
ence, If you look at an English bituminous minerfis lung,
Professor Gorfe will say, 'I can see no difference in this
lung from a Welch mine - minert!s lung, excspt there zeenms
to be less dust in 1t'e The amount of reaction in rela-
tion to the amount of dust 1z the same, but there does seem
to be less dust in it, and that at present is our thinking,
that for some reason or other the bitumlnous coal dust
either doesn't got into the lung so easily or haviang got
in, is easy meat to the phagocytes and they jJust wallk
straight out with it again, a very difficult hypothesis to
toste

Walre trying to dc that with animal sxpsriments,
but it?s going to be quite a2n elaborate statistical problem
to get proof of that hypothesis, but that's where we're i
sitting at the momente We think there must be scue éiffar-
ence of some kind in the retslnspility of these Justse I
can say stralgutaway that it doosn't lile in the size dis-
tribution of dusise

Well, now, that 1s as far as we have got in ra=-

iation to thase epldemliological differences. There is tnie
dirficulty. We can't yet =«xplain 1t, and at the time, we

- -

3
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have set for the future, a plan to carry out simultansous
dust and radiological surveys at twenty mines ecattersd
throughout the whole of Great Britain, which the coal board
are organizing in collaboration with us, and we hope to
overcome the lnaccuracles of the historical factor in this
way, and from follow~-up surveys of this kind, to get really
good evidence, more preclse than wetve got at the moment
which, assoclated with and in eddition to, animel experi-
ments, may help us to solve the whyts and wherseforefs in
this difference we have founde

How, what about safe limlts? Neoxt slide. Here
we have, for the Welch pita, where our working dats is much
mere ccuplete, these dose rasponse curves {for Category 1, aand
for Category 2, and more and Cateogry 3, and hare we have
the dust doste These are sigmoid curves, and are, of courssg,
sound distribution curves. That is to say this ocurve here
represents an ordinsry - sn ordinary normal distribution
curve. and the fifty percent point 1s, of coursa, the most
acoursic point to take the rel--ant point on it from, and
I hzve mentionsd In my papsr that our rratio betwesn our
categories 1s roughly :speaking, but only roughly, linzar,
is about half as much dusp agzin, at the Cifty perceni

point here; two and three, you can see it isn't quits as

accurate as it shouid be, but it's not bad, and this is our,

evidence that our categorlses are related to dust exposurs.

!
'
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Now, then when I putblished this in ths Screed,

I shell lsave out these figures here, and I hope you will
rorget them, because ob¥lously, this is quite a dangerous
graph, because you can read up from here, 1f & man 1s ox-
posed to five tnousand particles per c.‘c., by the by, &
thousand, approximately, particles is, I think I'm r:.Lght,

aren't I, Professor Drinker in saying i1t's approximately
twenty-rive to thirty million particles psr cubiec foot?

I know you talk sbout these different thlngs, but perha'pa
vou better leave 1t wuniranslated at the momente

Anywey, & man is translstod to a thousand psrtie
¢los psr ce. Co., which 13 about ths officlal approved lsvels;
in Greet Britain, for five years, fifty psrecent of the nsn |
will have Category 1 in five ywuxrse Ten ;sars, fifty pso-
cent will have Category 2 Doss it matter? I think wetil
lsave that discussion until Doctor Hughn;"c-nlas has told you
something about the disabllity,

Clearly, from this sort of ckart, you san vead
off what will happen to men 1f theyfre expossd (o those
particular ccnditions for various pericds of time, ond cb-
viously, I suppose to soms of us, should forgst tna politl-)
et . consequences anc Just publiel sis results and let the
workers and the employors fizht 1t out, but I think that

1t's tetter at the present, to publish that graph without i

the figures on it for the ' .turs, so I hope you'll try to
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undsrstand why I omit the figures from the publication.
It's also a matter of discretion, because in theas figures
we have got our historical factor which 1s a 1ittle bit of
gusss work, and these figures here are only relevant to the
particulsr range of dust concentrations tnat we have ob-
s0rvede

We have found, for instance, thet if you separately
analyze years and particles, that for the same - sorry,
that for = yes, the same period of tlme, twlice the exposure
producss more than twice the amount of disease, That is to
say concentration 1s more important than tims anc thsse
figurss Just represent an even welght of concentration and
timse 80 much about safe conditlons; that is owr approach;
I racommand 1t to you &s & very valuable method o1 axpress-
ing this relationship,

I now want to turn to discuss what we refeor to,
convers: .lonelly, as the two=diseese hypothesis which Doc=
tor Vorwasld has alrsady raised with you. ¥We finé, in
simple pneumoconiosis, we call 1t, these discreet capaci-
tises throughcut the chest, and we find those massive lasicn;.
Ara the masslve leslions just due to large quantity of dust

in the lung or are ..y due to the action of some oibsr

agent and dust?

Docter Goifetls view 1s that these leslions are

tuberculous, as Doctor Vorwald seid. He finds tubercle

R S
1
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bacilla in fifty percent of them at post mortem, but in

the other sixty percent he docesn't find them. He says

that the histology looks to him like tuberculosis or the
sames Doctor Vorwald won'!t support nim there, and I can't
enter into that, but we have got this large number of casas
without definite overt eviddnce of tuberculosis at death.
The explanation on the tuberculous hypotiieslis 1s that the
tubarculosis has died out leaving its scar cenind it, but

I don't like that very much, because we do zee cases that
progress rapldly rigic up to d::ith, and even in those oasaag
that have progressed right up to death, we heve two in whicé
wa fallad to find any definite evidenca of tuberculosise.
It 4s possible il:at the tubercle bacillus initiatesz soms
process unich thon beccmnes self-propagating, We know that
the dust in the lung is moblle, even in those little foca,
because a man with simples pneumoconiosis, whosn hs gets
sronchitis, will cough up dust 1In his sputum many yeers

af ter he lsaves the mins, and it ney be that once an in=~

fection starts in the lung, the rest of the lung *ends to

@movs up in that focu: end then starts a propagating pro- !

cas3 that is due to the duste That 1s a possible way of

explair ing thecs progressing lesions after tutu.cle has
died ocut,
But we still bellevse that thare 13 a lot of evi-

dence for .28 tuberculous process and certainly for thers
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being two different disease processes involved and the evi-
dence we have, I want to Just discusas with you now briefly,

First, the Buropeans say that thasse masaive
lesions are due to the action of silica. If 8o, we would
-~ 80:7y, Will you just skip the next four slides; they're
just pictures that Doctor Vorwald has alresady covered on
the pat: .legys. I think Y can skip that, so come on to the
next table. I jusiu put this In In case Doctor Vorwald
hadn't covered 1lt.

Hera we coms to cases that Profeagor King in
London and k:zelschmidt have done snalyses on, on the wholse
luig in relation to the pathoslogical group, normal, slight
simple, marked simple, early coalescent nodulation and
massive fibrosis, and you will notice thore is no diffsersnce
in these groups in proportion to ths amocunt of fres sillca
anywhere in that table,

If these massive leaions werse due to those o2568
with a lot of silica in them, then we ought to find & high=
or proportion of froe silica In these massive casss, than
in tkhe simple cases and youn will see nine, ten, cisven, 20
wa dont!t think that it's due to silica.

Low, sesvidence tlian,for their being two processes

in the progression of the dicease, We have followed casss

over various periods of tims, using otasr people's previous

X-rays in this group, and our own X-rays here, and in stmo’o

. S - B : T g
|
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pneunoconiosis, with dust exposure, without dust exposurs,
and with dust exposure, we had elghty-one cases Category

1 to three without dust exposuree. None progressed; two
hundred sixty cases with dust exposure and eighteen percent
progreased, so in smaller interval, our cun X-rays, divide
ing no dust exposure, minimal, engine drivers underground,
and under oontrol code, none progressed without dust ex-
posure; 2ls == 201 with minimal and 7 percent with dust
exposure over this short periodes Those ars published al-
roady, so that pneumoeccniosis progresses as duch only with
dust sxposure,

Now, you go on to massive fibrosis; thers ars two
foatures, one the attack of massivas fibrosis on simple
pnoumoconliosis, and secondly the progression of it once it
startse Here agein, amall groups of cases, on here, forty
in sach group, but with over five years dust expcsure and
no dust exposure, This represents ths attach, thes numbsr
o cases atteched by massive fibrosis in that paeriod, rathex
more in the no dust exposurs group than the dust OZpOIUIrC,

There 18 not & significant diffsrence.

Wher you ceme to progression agslina, no 3iffsransa,
significaent differcnce in the smount of progression or the g
attack rats of massive fibrosis in relation to dust expos= |

ure, so in relation to dust exposure, tne two types of ap= %

pearence, radiological appearance, bshave differentlye
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Well, now, the way in which wetve tried to fur-
ther our knowledge of this question ias an ingenious and
couragecus plan put forward by Doctor Cochran, We can't
produce 8simple pneumoconiosis in animals and we don't
think, therefore, we can really get r-~levant information
about the tuberculous nature of massive fi:rosis from eni-
mnal worke Wsll, than, he said we'!'ll have to usa men and
he tock a complete population of a mining valley, the Litfld
Rhondda, which is the Rhondda Fach, he took the complete
populstion, thirty thousand and declded he would X-ray
them ell and he would then discover all the cases of tuber-
oulosis in that valley, open tubsrcuvlosis, with the help
of the regional hosplital board, he would get those cases
into hospitels and have sputum contr:l of the majoprity =
the remainder, rather, and by one-two testing, sse whethor
he could reduce the rate of tuberculous infaction or infoc~-
tivity in that vallsy.

Ee would then ccmpare the attack  ste of nassive
fibrosis in that wvalley with that pertaining in & neighbcr-'
ing valley where no special measurss had besn talkone

This shows his success in X-caying that vallsy.

I dc want to rnay tribute to Doctor Cochran for thls rameri:

gble perrarmance. These sare age groups slong hars, W omen
here, men here, and thls is the proportion of the total

i
t
1
i
i

population estarlished by private census at the timse of thq

I
R
{
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X~ray survey, and the ground is well ovsr one hundred per=
conte Where 1t gets over sixty, where it's difficult to
get some of the o0ld men and old women out, the survey was
done in winter which is a mistake, because itts difficult
to get them out and convince them their X-rays have any
relevance to the health of the cormunity, so you just come
pare this with the business figures published in thils
country, where a careful census has been taken according
to county, and considerably lower figures, and this inter-
eating drsp in the young, the men presumably too busy, and
the women with too many children to be sble to leave and
ccms to the X-raye

But anyway, that remarkable achieisment there, I
think, shows that he has succeeded in getting nearly all
the cases of tuberculosis, except soms of these here, on
X-raye Well, now, the results of his expsriment won't tas
available, of course, for five or ten years. But msanwhils,
thsre are some interesting points from the prasvalences
point of view, which are relevant to our problem. This

siiows the numbers actually X-rayed, miners, ex-miners and

non-miners, tias adult ferales and the school children. The

infants in the school areas w=3sre not examinsd, twenty-ons

In the course of this survey, Doctor Cochran and

|
|
I
thousand morees
i
ris %tesm have - his team of four, in 8ix months, they had
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no less than twenty-thousand personal home visits to poor
people in the valleye

This rather depressing picturs shows the preva-
lence of pneumoconiosis in the ex-miners and miners in the
valileye It shows there is quite a lot of pneumoconioais,
atudy of simpls pneumoconiosis here without fibrosis in
which the study of the attack rate and also quit: a lot of
massive fibrosis to study too, enormocus population there,
and ths total numbers in thls whole : ~oup are eabout nilne
thousand.

How, thie 13 quite a complicatsd ong I do sapolo-
ize, The firet point is that thsre is a logarithmic scalo,
and here I conslidered cases of infectious tubsroulosis,
lot's say, with a positive smear on culjurs, ceses of in-
active tuberculosis, dlagnosed on ths radicgraph as held
inactive tuberculosls, and cases dlegnossd as clinically
actlve Lubsrculosis, lat's say, cases requiring supervision;
or in the cages where there 1s pnsurmoconiosis or massive
fivrosis, and we found none 1ln Category 1 in which the
2hadow lookad like pneumoconiosis, but in r» -ny cases, on
the othors, it was awfully difficult t5 cail tha thing

tuterculosis or massive flbrosis, so we put thsm here.

We havs in category, lnfectious cases less than i

cne percent, inactive tuberculosis end c¢clinically signifi- |

cant cases. Coming into Category 1, tuere .s practically
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no infectious tuberculosis, and indsed in a survey of these)
all thess men and the neighboring valley, this one man 1s
the only case out of four thousand miners in Category 1
piioumoconiocsis, we had had a positive sputum one There 1is
decrease, insignificant decrease in the amount of clinleally
significent, but a rise in the prevalence of inactive.

Might we suppose that a little bit of coel dust
in the lung increases the fibrogenic action of tuberculosis
80 that there is a tendency for a healed active scar and &
reduction in the tendency for open tvbarculosis, might that
explain the facts? We then get & bit more cosl dust In
the lung, Category 2. Florosis 1s further stimulated.
Massive fibrosls begins to appear. Tho inactlive cases
drop off as theyt're going slowly over there, but now Infece
tious cases btegin to appear when we'gat up to Category 3,
when 1t goes right up to sixty porcent.

Thus; iIn the case of massive fibrosis, of course,:
the Catsgory 1s rsad on the background znd youwr - it weans
unraadable, whebe 1t!s that you simply can't read simple
pnoumoconioeis in the background o VWhat's interesting is
this reappearence of infectlous cases and quite & portion

or proportion of about one psrcent of the cases of massive

fibrosis do dsvelop positive s-utum so that even though theay
i

a2 2 “afinitely these highly fibrotic lesions on our tuber= |

cular nyosothaidis, some of them mey, for some reascn or &thaer,
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and it's almost entirely in the age group over forty-five,
brosk down and develop active tuberculosis, spreading tu-
berculosise.

Itt's perhaps of some interest that it's at thst
age that the mortallty of tuberculosis rises in the general
population., Perhaps it's some thiing to do with resistancee.

But, now, I cantt speculats any furthaer. Next
slide -- and I must just point to the future for wha: is
going to happen in this valleye And this is a map of the
valley &s it was in the first of September, 1950, with all
the positive ceses marked by pins on the map here, There
{s 8l1l the cases, in or out of hospitalse This is the same
date, with the cases who wsre in hospital removed, and I
think that 1%t ezpresses the inadequacy of cur prssent tu-
berculosis services, that is tha very small imprassion thet
they make on the amount of infoctious i{uberculoslis in a
mining cormunity, but the Regional Hospital Board said
for this special purpose, thsy would open particular wards
to wnich these men could be admitted and that was the posl-
tion the lst of October, 1951, the 31st of October, 1951, a|
vear aftsr the :urvey startede |

This -.s relatively small, cnly about thirty-nine

out of the original one hundred twenty-iwoc are 3t111 in

the valisy, four months later culy thirty-elght. The otLers

ape still in hospital or in thelr greves ana the rerainder
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here are belng cerefully vislted every month by & health
advisor to lnsure they are really looking after their
eputum, not golng out to tsie pubs, and generally behaving
themselvess

And what will be rsscinating in the future will
be to see what effect this has on the none too positive rats
in the children, and then what effect it may have on the
attack rate in massive fibrosis 1n those who alrsady have
simple pneumoconiosis in that valley, wisn compared with
the neighboring valley in which this speclal procedure
has not been followed, and I hope perhaeps at yow nexi
Symposium, Doctor Cochrsn may be a&ble to cume himselfl, Docw
tor Vorwald, to tell you what he has found.

Well, now, gentlemen, I have spokan chnisfly, on
- about methods, just - and there is just time to refer to
this cherts This is - I just nave tnls onse. Itt's a very
provisionel chart, this is the first of one ysar, but it's
the mortality in age groups during the first yeer after ins
survey according to X-ray category &nd here is massive Ii~

brosis, simple pneumoconiosis, Category 1 and 2, and that

is the figure for the whole of England and Wales for the

ye&are

|
Simple pne.uuoconiosis is ju:zt lined up completely
with the normal population, normnal mals populaticn; masslive

fitrosis 1s up, but I don't want to lay too rmuchk smphasis |

- e a4 e
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on this, It's only one year and tlls particular kick hsre,
which looks so impressive was due to four cascs dying and
two of them had carcinomsa of the lung, so I think thers 1s
very possibly a significant difference up there.

But our point, I chiefly have spoksn to you about
methods and I'm afrald I have given you very few ancwerse
I hsve, I hope, perhaps convinced you that there is socme
subtle difference between, at any rate, Welehr end -~ Yelch
entnracite and steam coal dust and Engiish bituminous duste
Ko zame safs level would be applicable to these two mines,

I have touched on this two-disease hypothsesis
which we regard as very interesting and which we can not
golve our problems at the moment, but we belisve 1t to be
porhaps mors important than the problem of safe dust cone
ditions and of simple pneumoconlcsis., Docter Hugh-Jones
will show you this afterncon that disability in this dlg=-
ease 1s very largely attributable to massive fibrosise
We have some preliminary evidencs that mortsilty is related
to mzssive fibroslse If simple pnewnoconiosis is really noi
much more than an abnormal raciograph, then it's simple
pneumoconiosis, that!s caused bty dust and if it is trus
that messive fibrosis 73 due to an sdditional factor, por=-

raps tuberculosls, msybe that we oughtn't to worry so mmuch

sbout dus t concentrations which causs the :imple pneuunso=

coniosis, because the abnormal raciograpns with 1lttle
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diszbility and little mortality and what reaily we ought
to do in our country is to remove tuberculous infection
from the mining ideas and if from the mining area, why not
from the rest of the country.

I don't say that 1s necessarily the answer, but
1t's the way we're thinklng at the moments I think that
1tts golng to be exceedingly difficult to lower our dust
concentrations in British coal mines, the level of which

no man will develop the radiographic abnormelities of simple

pneumoconiosise. It may not be nfcessary to exert that clozé

1

- thet collossal an effort with all 1ts economic consaquencsax

}
if we can protect the populatlion from tubsrculocus infsctlen)
but first wetve got to prove our point.

(Applruse).

BY DOCTOR DPRINFER®

Anyone wish to question Doctor Flstcher?

BY ¥YR. URBAN:z

I wonder if Doctor Abbott would like tc cormment

h Y 'q\-:AN

- Doctor Hammond, would he like to comment on what hs did

along this line in HMichigan?®

JELEEN

.

Is Doctor Dammond here®
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Well, I nhaven't been in contact witn tne iron
mines for & long tims, Doctor Urban, and I don't know that
I have anything to add to what Doctor Flestcher sald in that
' 1ine, but I think 1t1s - his experience parallels our oOwn

i pretty welle As I listened to nin, I thougnt that we wers

|  getting right back to wnet we here in Seranac Lake were

i '
i taught & good neny yeers &go -- when I say & good many

years ago, I mean ten or fifteen -- that tubereculosis was

the important thing, psrhers {n thess massive fibrotle |

1gsionse Wo folt up tnore that every shedow we 88w in an

Y~ray at that time, in our own balliwlek there, would ‘prob-‘g

ably have to De interpreted in the 1ligaot of beling tubgr=
: culouse
| Now, I think taat we're probadly getting away

fpom that a 1ittle bit, but I still think that it 1s pare

haps the inmportant factor, and I know that up thers, we vory

1 Gefinitely felt taat 1f we could pootect These peopls from

tupsrculosis, then wWe hea a much be tter caance of getting

disability from silicosis in that Cleld. Y. had a situa-

tion tnerse wnich was perheps somswnat unigus in this coun=
try, as far 88 the provlenms of orevalence of +tuberculosis

{

|

i

!

1

!

|

i

H

!

; ) ) !
i woere concernede We nad some famliy histories that wers, :
|

i

woll, to say the jeast, tney were unusual, but by inter-

rarriapge, younger people becoms diseased with tuberculosis,:
i
¢~ perents &are then going into the nines and contracting
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tuberculosis at an early date, soretimes dying with :their
boots on. Those days now seem to have disappeared pretty
woll since we have bettgr methods of exhaust ventilation

in the mines, but those of us who worked in that ares, and
there arse a number here, I think were protty well cunvincad
that in the nmajority of cases if we could control that,

we could prevent disability from these cases.

BY DOCTOR MOTLEY:

I'd like to ask Doctor Fletcher, i1f in ths eple
demiological study they heve made, any correlation with
the study of the man? We have occasions to study buddies
who were in the war fogether, in some cases even brothors,
and one 1man may become severely disabled, where one man
may show only slight disabilityes The factors we have
thought of 1s sinus infasetion, mouth dbreathing. I lmow
Doctor Schepper, wWhen he vislted ny leboratory from South
Africe, made much of ths physlcal examination they gave the
wnlte :..n tkere before tney permitted them to work in the
gold nmines. Thsy gave them & very rigid physical examina-

tion and in correiating dust count, 1t scems to mes thsre

might be some correlation with the rapidity with which they!
dovelop changes, and it's & physical finding and I wondered!

if they had nade eny attempt to correlets thate

RY ™M TOR PLITTOUDR
—_— et b plved .

Ons man being taken and ths other left. Itrs 11k



239

the Bible call, the last Judgment. We have got that too;
one has massive Cibrosis and the other hesn't, Two men
work the same place, one man gets & huge mass of shadow
and the othner doesntt, ons is disabled and the other isntt,
You could say one has tuberculosis and the other haantt.
Whether In two msn exposed to the same dust conditions,

one will develop radiological abnormality and the other
will not is a problem we c¢.scuss at great length.

We have, at the moment, got a group of miners
who have worked on dusty coal faces for more than tweniy-
five years, in whom we cen find no radiologicsal abno&mality?
we hope to trace those up to see what happened and we hope i
tc chese them into Profegssor Goffels departmant to sse if
our X-ray 1s wrong or whethor they can sope with dissese
50 officlently they don't take it, and I psrsonally beslisve
that some men have such competent rhagocytes or scomsthing
of thet sort that they cops with dust that many others will
be susceptitl®e toe

¥y colleague works with animals, and he says that
ons will be exposed to dust and will cops with it. and the
cthers may be susceptible, and he says that animals and ren

ere the same ir resgard to c.ste o may be wrong and I'=a

not.

In regard to South Afriecan experience, examina-

tion, p ophylactics, Doctor Lochran hax done a great deal
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of investligation as to radiclogicel activity and body typs.
By evldence, he has been able to sort his men into tall,
thin, short, squat, and so forth, and there is no relation
at all between thcse anthropological measuremsnts and
pneumoconiosis, simple pneumoconiosis; on the other hand,
there 1s & relatlon between the tall-tihin type and massive
fibrosise Either the tall, thin type are more prevalent
to get masgsslive rlbrosis and tuberculosis, or when a man
gots maassive fibrosis and tuberculosls, he becomes thin
tad telle ,3
BY DOCTOR DRINXKER®

Doctor Sander?

BY DOCTOR SANTHR:

I'd 1ike to ask, do you have & correlation, or
huve you made a corralation with emphysema in ths varlous
categories of simple pnsumoconiosis, clinically significent;

emphysema, rad.ologically and by lung functlion studles?

BY DOCTOR FLETCHEER:

1
b

As far as lung function studies are con~srned,

1111 leave thav to Docter Hugh-Jones, As far as radiologie
{

cal emphysema, I'm afrasid we've bsen so far dicappointed I

to read emphysema ropeatadly on X-rays=, that we have dacld-

i

ed that a radiological reading of empnysema is worth about |

as rmuch as the 1ink, bthe lnx you sother to write it down !

Wwithe But we do know our radiclogicel categ. 183 are
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unrelated to professor Goffets focal emphysema. All we can
say in the very advanced focal emphysema, Professor Goffe
has gc: two or three cases, one of wnich published in his
paper in the Faculty Radlologlst, where there iz grocs
focal omphysema, and the radiograph does show a kind of
honey-comb pattern, s0 when wWe see & marked honey-comb
patte:n in a miner, we think pernaps he has got focal
exphysema, and we have got ebout three X-rsays of that kind,
and the man has either diled or we haven!t got thems So I
don't thi k I can say that; a1l I cen say is where masaive
firrosts= Gevolops in the last atage, therse you cen sce the
big gﬁéiy and you can be protty confldents

BY DOCTOR SANDER:

Dié you fee}l that your first film on the left,
Category 1 has omphysena?t

BY DGO TOR FLETCIERR

I fesl it has, but I'm not surse, Itm not defi=-
nitely positlives
BY DOCTOR _SANDER:

You feel, logically, there 1s emphysema.

BY DOCTOR FIETCHER? :

I feel there i:s, but if you haven't done any i
.
cereful repeet reading of X-rays to classify them &3 exphy-—

i
sema and correlate them with ths nhysiological findings, ;

but I would only =ay thzt where tne emphysema is gross, and.

i
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I think that one of these films fell into that type or
category, then I would be Jolly cross with thie phyclolo-
glet if he didn't find some evidence.

BY DOCTOR MAVER?

Now, we can discard completely the term anthraco=
sllicosis here, and to consider this as a form of anthraco-
sis with infectione If 8o, it's going to effect our atti-
tude toward compensation because our laws Iin New York 3tate
compensate the silicotic. Now, would you have us discard
that term anthraco-silicosist
BY DOGTOR FLETCITR: |

Well, if it's going to deprive coal miners of
compensation, I would say you must go on calling it sill-
cosis, but I hope you!ll be putting invertsd cormas cn eszch
aide of the word, becausse I just don't think thsrs is any
evidence that the very small silieca contsnt, you may have
roticed how very small the silica content of this eccal dust
iz, I don't think there is any evidence that this sillca
contant is responsible for this silliccuis, even whan Doctor
Vorwald points to the dlagram and says, hare ws have the
characteristic response to silica, in the middle of th:z
thing. Well, I am reminded that Doctor Hebblesion maine-
tains that resction to cozl dust, witn age, ccllagsn rmay
dsvelop and 1itls comrion for any scar, s¢ I'm told by ths

pathologists, for collagen to dsvelop, and it may be a
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reaction to aginz as much as & reactlon to silica, and I

just sirm-ly say that ths antnraco-silicosis implies to me
that this 1s caused by silica, and I don't know anything

in the world litsrature to support that hypothosise

BY DOCTCOR IMcCORMICK:

I would like to ask Doctor Fletcher whether he
would care to comment about the range of dust concentra=-
tions that you may find in British mines, and where heo has
been eble to sat up any sort of defer: : marks below which
his early pneumoconiosis does not occurs

BY DOCTOR FLETCHIR

The venge 1s very great indsed, and dus to a var-
ety of reasons, the anthracite mines that hava been very
dusty in the past for varicus reasonse Pirat of all, in
snthrecites mines, there iz no danger of coal dust explosions.
Therefors, ventilation 1s not quite such an urgent safsty
moasure, and in gensral, anthracite mines have been chare
acteristically, have had sluggish ventilation in the paste
miare is ruch more showt-firing anthracite mines and they
have bean very dusi¥e Bituminous nines . ave to be Very
vigorously ventilated beceuse of the danger of ecoal g28 and
coal dust explosions, and by and large, the dust proguction
rrom the tibuminous coal dcesn't seem to be so greate

At the moment, in Great Brit=in, there 1s &an

official standard of 650 particles for anthraclie, 850

1
B S T
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particles per cublc millimeter as approved conditionse
Nobody states how long those approved conditions have got
to be pia2vallinge That 1s to say, if a coal face 1s ape-
proved, if the dust concentrations rise for five minutes
ahgove that level or the average for a week or wnate We
feel that the rip:t figure is the average for a month, and
Doctor Righter 1s busy designing, has already designed a
dust sampling instrumsnt which will give an integrated
sample for a period of a week snd just give you one dust
count to do st the end of a period of a week &nd ws think
that will be & sound taslisge

%Weil, now, on those figures I pointed to you on
tho board, men will develop sirple pnsumoconiosis undsr
those approved conditionse There 18 no doubt about tiat,
so that the level will have to be lowor if ocur objJective iz
coing to be to prevent all radlological sbnormallty, but
massive fibrosis doesn't davelop until a man has got at
lsast category 2 in our experience, so that perhaps that's
the level we ought to aim at, and we may not have to drop
this too low to schisve thate (artainly in bituminous
minss, we may have to be more strict thar anthracitve And

ateam coal nires.s

Thare is one other polnt., I showed you a fall

1

L

tn the mmount of infectious ituberculosis and cliniesally sig-
nificant tuberculosls with & rise 1in inactive tuberculosls

— 4
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in Jategory l. Maybe we ought to give all our coal miners
clinically active pneumoconiosis to protect them from tu-
berculosis, It is interesting that mortallty flgures for
Great Britain, and I think other countries too, Grsat
Britain quite definitely, have snown a low tuberculous more-
tality for coal minsrse

Now, in Greet Britain as a whole, Category 1
pneumoconiosis is very prevalent and there is very little
2 or 3. Haybe that is a - it's an advantage to a coal
minsr to have just a little dust in deslgn, enough to pro-
tect hiw from tubsrculosis, but not enough to dissable hime

BY DOCTOR YWARING:

I'd like to ask Docicr Fletcher if he has made
A gl cefan. fank
any studies of the conversion of the tubsrouicus tles in
ralation to the developrment of pulmonary = progressive
pulmonary fibrosis, massive fibrosis?

BY DOCTOR FLE™THERSZ

Unfuortunately, we cantt do that, beceuse our nin-

ors have such & high disability rates At ths age of fourtse

when leaving school in Rhondda Valley where we haa this

figure, I think itts sixty percent mins coal, but the earlii=-

est, at the age of eightesn, which is ths earilest we got
a mining population, 1tts ninety-five perceat, so ocur chane
of watching that are very slights We have got two miners

in Cate vy 2 pneunoconiosis, positive, ang wo're watching

b 11,
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them like anything, but unfortunately, one got nephritis
end died s0 we have only got one, but in the future in
Fhondda Valley, we shall have opportunities for that sort
of thinge

BY DOCTOR FRIEDMAN?

I'd 1like to comment on Doctor Fletcherts remark
that we could detect some of the diffesrsnce in the body in
the people who have conglomerate lesions in the X-ray and
the rhysicsal appearsnce, Welre study g about two thousand
so0ft cosl miners in Alasbama; wa :zve failod to establish
any correlatlicn betwoen body bulld and the eppearence,
whethor it be a simple type of pneumcconiosls or wiether it
should bs & ribrotic varietys Howaver, we have observsed
toat where there is & coalescent factor and the infu-vion
becomse overwhslming, in the svent he dies in e state of
nalnutrition, it becomes evidsnie.

L9, the second point Doctor HMeCormick raised
about thes dust levels. I feel, and I think 1%t is true too,
that rogardleass of the safe level of dust 1n which a man
works -~ and that is withlin sasoneble 1limits ol safety =—=
if he works long enough in that onvironmsnt, he will obtdn
the same type of exposurs2, let!s say, in twenty years in a
safe environment that a man would obtain 1In an unsafe en-
vironmsnt, in a lesser periocd of time.

I dontt tanink we snould place too rmuch emphasis
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over ths long range period of time on safe levels of dust,
because of the individual exposed long enough toa dust, he
will get the same effects over & long period of time which
he canin & short period of time in higher concentration.

EY DOCTOR BRODKIN:

My name is Brodkin and I was going to ask a simple
question. The incidsnce of scars is fregquent enoughe H&s

anyone made any corralation betwesn the tendency to kelold

formation and the extent of fibrosis?

You take two irdividuslse. ﬁach has the sane
R i gsear over an arca; one will develop -~ irrespoctive of any
infectlious bacteria, one will develop a large keloid, the

other one will develop a fine hair-line scare Has thsre

= s TmERm Yo

been any correlation of that?
BY DOCTOR VORWALD:

Who is he asking that of?

BY DLOTOR _DRINKER:

Were you askirz thet of anyons in particular?

1
{
i EY DOCTOR BRODKIN:
!

Well, anyonee

BY DOCTOR VOREMALD:

I have no evidence = I have no evidencse to show
that, for example, individuals or subjscts from the faces
who develop keloids very readily, that they respond more

readily to the deposition of dust in the lungs with the
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formation of collagen. I have no evidence, but we do know
of course, that collagen does form in the Negrold race and
the Caucasian, peopls from Japan and elsewherses Perheps
Doctor Orenstein could tell us some thi:r s about thate Doc-
tor Orenstein, Doctor Orenstein, can you commsnt upon
whetner thers 1s, in the Bantu, the colored individusal,
presurably & greater tendsncy to develop keloids, and 1f ao
whether he 1s more prone to develop collagen in the lung
due to the deposition of dust, than is one from a race
without or not prone to develop keloldse

BY ZLCTOR ORNENSTEINS

Why, actvually, it used to be one of the extra-
ordinary museum specimens that we had and 84111 have, of
our Bantu lungs and spleens and livers with enormous things
that you used to call tuberculoma, huge dupsesits, and nowa-
days you don't see it any more. The specimens are clds
I don't ¥mow why, I have no explenation. It would be pur-
poselese to detain you here witn trying to explain differ-
ences between what you see in colllary workers in, 88y,

alss, to what vou see in the workers in Johannesburg
’ - [y ]

wners thuy work in a high percentags of silica, and his-

!
torically, it's a very complicated inirn~, so I don't think |
]
you want to teke up your time, becuuse 1 cin onrly say this,%
in the Bantu and in the wnite man, the typre of pnewmoson- g
!

josls which 1s sc in the first two end & half decades ¢
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this century and the type you have today are as differnet
as anything can possibly be, pathologically, microscoplically
and clinicallye |
BY DOCTOR VCRWALD:

Certeinly we know from evidence there 1s a cvacies
difference, as for exemple, the wnite rat is ruch mors
prone to develop collagen in & suorter period of time than
1s the guinea pig or the rabbit, to the pulmonary depoai-~-
tion offree crystalline silica, but again, I certainly have
no evidence tnat the colored race responds with mors colla-

gen under the same conditlons of exposure than does an in-

dividusl from the white racoe l

Now, perhaps Doctor Fletcher would 1like to ca&m@mé
Fletch, Charles, do you want o say anythling sbout thate
BY DOCTOR FLETCHER: '

I have nothing to say ebout trnaet; I would hete
to be charged with dssigning eixperiments on this probleme

BY DOCTOR AEHER:

Abner, Buffalo, liew Yorks Isn't, logicasly, &
velold +the =ame es a ribrous tissue appearing in the lung

following silica and if it 1s, should the response to

Y-pay thnerapy be the same.

EY DOCTOR VOIWALD: E
Well, histologically, the actual architecture of |

i
ths keloid, histologlcel architecture is ai feren’. than the

- =/ PO B
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architecture we see in the silicotic nodule, but basically

it's collagen and I assume formed in a different waye. I
can't comment as to whether the collegen in the lung would
be as amenable to change under the influences of Xeray
therapy as might be the keloild.

BY DOCTOR DREINKERS:

All right, Doctor Friedman,
BY DOCTOR FRIZTMAN:

Hslf of our populaetion in the coal mines in Ala-
bama 18 colored and the other half i:= white. We have not

been eble to detect any dilference at the autopsy tsble or

in the Roentgsnogrem on bothe MNow, on the other hund, we
have an opportunity to examine one N+ o who had maessive

keloids, but his bonse spocimen didn't show any inflsction
of what hls skin showed In kelold formation. Thers was
absolutely no correlation that we could deatsect in cur
study., 7You ecan firnd just aas much flbrous tissue in the
white man as you can in the colored man and I say, &s
Doctor Vorwald pointed out, there may be more of w.i indle
vidusl differsnce than thare 1s & difference between the

t

races, We canf't detect any racial different in rssponse
to the dusts

However, only one thing, we should sz in con-
ditioning this statement, ic ths fact that the colored

peswdlation 1n our commuanity live in a 1little less ~.sasant
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ervironmente TheYy dcii't have quite the economic facllity
that some of the white people have and the mortallity rate i
in our colored miners that work underground is greaters '

BY DOCTOR BOETJERS

T wanted to ask Doctor Fletcher 1f there is any
difference in the prevalence rate in the general commmunity
in the English mining area which you were showing us, ccme
pared with the Welch mining area?t

RY DOCTOR FLETCHER®

There 1s an intsresting point theree The male
population, mortality rate,; 1s very spscific, White Haven
Borough Council and the Rhondde Urban District Counell,
here is dlatinet lines of pnsumoconlosis, hem fenelo ratos
are aimost 1dentical and the children mortality rates ar
elmost identical, bui it is interesting that the male mMorw=
tzlity rate in the Rhondda shows & deficiency, paritiecularly
in the age groupSe

Now, if you add in to the age mortality, the male
pneumoconiosis mortellity wonlch iz nearly all pnevrasenicsis,
massive Tibrosis, then thers is sncther argurent here fcr
gupposing that the men dying here of massive fibrosis would

have died of tuberculosis if they hadr 't had their massive

fibrosisze

BY DOCTOR DRIZIERS ‘

i
Can you pecple in tke baek of the room hear this?|
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i? | Can you hsar tne spsakers all right, bacause I must say I

é can't hear when they ask me, but it may be a reflection on

i me., Can you hear the papers all right, you in the back of
the room?

' (Gensral response indicating "Yes").
BY DOCTOR MILIER:

; I wish Doctor Vorweld would corment on the idea
that concentretion of exposure wsa2 more important, the dure
ation of exposure was more important than tha concentrationi

| By DOCTOR FLITCIZR:

{:> | Excuse me, the other way arounds

i BY DOCTOR HMILIERS

; No, I believe Doctor Friedmen sald that the dure
ation of exposure to & noxious dust was more important than
the coneen:-ation, maybe I nisunderstoods
BY DOCTCR FRITDMAN:

i I 3aid that the duration of exposure hss to bs

% ta¥en into considsration, it was elso a very lmportant

E factore

| BY_DOCTOR MILLER:

i Oh, not the sole factor?

I mignt Jus:c enswer that pointe The evidence we

e e - R e g
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have got on that point i1s simply this, that if you = if you
do your time, your response curve hore, the miners who have
been exposed to more than a thousand particles psr Ce Ce
and less than a thousand particles per Ce Cep WO have got
time 8long here and percentage effectod here, then the
people in the high == that's concentration == show a durve

1ike that; the pevple in the lowsr dust eoncantretion &

curve like that, so that just for equivaelent particle ysarsy
you have & smallor response 1f the actual conceniration
of @ust wes level, and that 1s purely provisicnal, and is

!
not of statistical aimmiricance there, but 1t is & trend

that makes us doubt the eppli.abililty of our figures,
nscessarily, to the whole range of concoentrationsas

BY DOGTOR VORWALD!

I should like to mslke one cowment sand that is
with respect to the free crystailine silica content of the
lungs. Doctor Fletcher pointed that out and ns us~d the

i

iow f{ree crystalline siliza content of the lung 88 & basis

for seying that probably firse crystzlline sillca 1s not a

fuctor in the reactlon of the lung to the deposlts of coal

dust, ¢ or.-act, Doctor Fletcizar?

{

Yo, there 1z no more fpree silica in massive fi--
brosis than simple, EO the massive fibrosils isnt't dus to

more silica in the lungs in the ~3brosis cases tr°n in
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gimple pnsumoconiosis,

BY DOCTOR VORWALD:

Well, some of our experience would be differont
than thet, in that we have analyzed some of the nmassive
fibrosis lesions and soms without, and we have found higher
free crystalline silica substance in the hizher massive
fibrosis lssicnse I might emphaslize though that there ars

those where we have not found thate

I would like to say a&lso, with regard to the froe!

{
orystalline silica in the lung, we have examinasd many 1ungs§
{

of normal individuale, of individuals who have besn expcaed%
to freo crystalline :=ilica, but without silicosis, and of l
individuais exposed to free crystalline siliea with silicow
8lse

Yow, there is a wide range of valujss observed in
the normal lung versus the lungs of subjocts without sille

cosis, but expozed to froe cry: salline silica, and the

lunge of subjects with manifost sillcosis. There 13 a wids

range, and this rangs overlaps, so that except for the ex- |
tremes, the two extremes, we belisve that there 13 relative;
ly little value or one can give a little index to tha gmouﬂ?
¢ free crystalline silica in ths lung as relai~d to the é
degree or cheracter end extent of pathology withiln ths lung;

There 1s no correlation.

BY DOCTC ' GRFELEURGS

e b -
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BHow about the time factor, Doctor Vorwald, did
you teke that into account?
BY DOCTOR VORWALD:

Well, I can't specifically give those figures;
it!s over a long period of time. In othner words, here ars
fifteen normal lungs which we analyzed and they eil have
froe crystalline silica, a certain range from a low to - I
forget what it was - twelve percenit, Mr. Durkan, do you
remember those valuss?

O Jl. DUnnAN:

Eos

BY DOCTOR VORWALD:

Then ws have sixty or seventy~f{ive lungs of ine
dividuals who have been exposed to silica by roeason of
tholr employment, yet without silicosis pathologlearlly,
and thsy have a range of fres crystalline silica value which
is broad that waye

Then wo have forty~five or i:.7%ty silicotics, sz-
a large range, but this rangs overlapse so tnat except for
the extremes, We can not place any corrslation between the

amount of free crysteilline silica detected in the lung by

our methods &nd ths degree and character, extent of path-
ology, silicotic fibrosis In the lunge

BY DOCTOR GREENBURG:




T
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We'l, that 1g another way or faying what has 80
of'ten been said, namely, that thepe 1s a nigh dagrse or
persons susceptibility in individual variation toor
BY DOCTOR VORWALD '

Yos, but nmaybe Doctor Pratt wishes to comment on

|
that,

BY DOCTOR PRATT:
I think there 13 one important thing more that

o,
should be added to that contenty that 1s that all that work

wes based on the ?9rcent of silica in tas lung, ¥We realizsf
Fovms, |
that the amount or 8i1lica in the lung ash correlatss Fudiodk |

i

with the amount of s11ice*¥p the lung, but very recently

using a s;mpla technigue to determine the amount of =iligca |

Sl Higwy
in the l&gg, that corrslates 8 graat deal better witn e

L4
nice correlation, but the amount of diszase @stimated in

|
!
amount In animalsg and 8 number or animal expsriments show }
|
the sections and the fmount of silica in the lung, !

To quots one éxample of a case in which a lung /
showsd fibroais, another lung shoued 8imple nodular 511ie f
|

!

In each lung the pPercentsgce of silics yag the game,
!
but on the basis of total AmOUnt of si.lce, theps was about

ccois,

oneé gram of silics in the whole iung, wity 8iiicosis, ang f
one gram in the lung showing fibrosis, even thiough the
Psrcentage was the Semees

Obviously, the differerce ig the ash frop *ra

256, |
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recction dilutes the silica which is present, and I think
Doctor Fletcherts figures could be a lot mors convincing
if they were based on ths total amount of silica.

BY DOCTOR DZINKER

I suggest we better adjourn and continue the
discussion this afternoon. The next meeting is at 2:30
this aftarnoon,

=000~

(AdJournmant taken from 1:10 to 2:35 Pe M,)

PHNEUMOCCNIOSIS IN CCAL MINFRS {Continued) 2230 to
Septas2>
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Chairmasn: Qe Ae Sandsr, Me De

Pneumoconiozis in Coal Miners in Alabama

Louls Frisdman, M. D.

Discussion

Pulmonery Function Studies of Cosal Miners in
Pennsylvania snd West Virginis

Hurley L. Motlsy, M. De
Pulmonary Function Stucles of Coal Miners in
Yoies

Phillp Hugh-Jones, He De

Discussion

BY DOCTOR SALDER:

Let!s hsave the meeting come to order, .o'll carry



