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April 6, 1976

ir. d. R. Smith

Specia) Studies Staff

Environmental Protcction Agency

Hational Environmental Research Center
Research Triangle Park, Horth Carolina 27711

Dear My, Smith:

This will furnish you further information on the subject of reported non-
polymerization worker cases of amgiosdarcoma which we discussed by telephone on
March 31 and April 2.

Some confusion seams to have arisen over the nomenclature applied to the
reported cases of angiosarcema in Cennscticut., They have been variously called
“eommunity cases® o “nziohborhosd cases’ in the madia, in EPA documents (STAR
Document, o. 1}, and in the EPA hearing (cross-examinztion of Barhy Castlieman by
Dr. Hilliam Marcus, hearing transcript p. 42, copy attached), "non-polymerization
cases" by NIGSH, and “non-occupational Lases' by COC and in other p1cc°s
Unfortu1a ely, we seem to have added to tha confusion by using both "non-occupationzl™
and “non-polymnerizetion" on page 19 of tha Air Products' submittal +to Dr. Goodwin,

dated February 23, 1076.

I will herasinzfter use the MIOSH designation of "non- po15uhr1zat1on" for
employ.cs not working in PYC vlants and “nen-occupational® for oersons not empnloyed
in any part of the PVC indusiry.

The cases with which we are concerned are therefore "non-polymerization" cases.
NIOSH does list thase in “"Table II" which thev maintain. The latest listing cf
these cases is dated September 12, 197G, and is attached. It has not been
distributed routinciy with Tahle I over the last few months, and Drs. Adams and
Smith of this company were informed earlier this ycar by Dr. Lloyd that it had been
discontinued, This led to the statement in the submittals by Air Products and the
Sociely Tor the Flastics Industry that these cases had been dropoed. In a conversa-
tion today with Dr., Pierve Decaufle of HIOSH, he confirmad that this 1ist 1s not
normally distributed now, but that it is still in existance and will be maiuntained.

The burden of proof is on NINSH to substantiate their 1isting of these cases,
and to show their relationshin to vinyl chloride. Ho one prescntly exercises this
resporisibility. Angiosarcomas d¢ occur in populations not exoosed to vinyl chlorida.
The CDC has recontly published a survey of ten cases in HWisconsin which have no
vinyl chloride relationship whatsoever {cony attached). The Connecticut cases
would seen to fall into o similar classification except for the very casual relation-
ship to fabricatiun cperations. This type of correspondence is expected to occur on
a statistical basis from time to time.
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Fr. J. R. Smith -2 - April G, 1976

Reqgarding the foreign cases:1isted in NIOSH Table TI, Germanv 03 filled
aerosol cans where the cxposure from leakage was reoported to be high., Ve have no
more tnfarmation than UIOSH on Gérmany 07, or Great 8ritian 02. Italy 01 did not
have primary liver angiosarcoma. Sweden 02 worked in an obsolete acetylene-process
vinyl chloride plant where the exposure was high.

The two U. S. (Connecticut) cases are discussed by you in the footnotes to
Table 6-19 of the STAR Document, where you quote Dr. L. B. Thomas of the Hational
Cancer Institute. He states that both cases are uncertain. Furthsrmore, EPA has
stated that their measurements of vinyl chloride around fabrication plants show it
to be “almost negligible" (Preamble to Standard 40 FR 59534). The highest found
was 6 ppb, and none was found at 3 of the 5 plants tested. Thus, thase “non-
polyrarization" cases are doubtful in relationship to vinyl chlorida, and do not
support any concern for harm at "Yevels of exposure as low as 1-10 ppm" {STAR
Document, p. 1).

The exchange between Mr. Castleman and Dr. Marcus at the EPA hearing indicates
that the EPA has reached the sama conclusion. This is supported by the statement
fn Appendix E, page 5, of the Risk Assessment Document by A. M. Kusmak and
R. E. McGaughy that, "This survey has prcduced no evidance that living around viny!l
chloride plants 1s a risk factor in the occurrence of liver angiocsarcoma,”

Thus, we stand on our position that there is no demonstrated risk to persons
not exposed to high concentrations of vinyl chloride Yor long periods of time, and
therefore the proposzd standard is unnecessary.

I hope that this clarification is of hé]p to you, and zralogize for any
confusion to which we may have contributed. We will be happy to discuss any other
part of our commznts with you whenaver you may wish.

Very truly yours,
AIR PRODUCTS/AND CHEMICALS, IiC.

D

74
Joh yT{'Béz;
Teghnical Manager

JTB:mjv
Attachments

cc: Mr. G. Baise, Ruckelshaus, Beveridge, Fairbanks & Diamond, Wash., DC
D D. R. Goodiwin, EPA, Research Trianale Park, NC
Mr. Jd. Hadley, Keller & Hockman, Wash, DC
Mr. R. Harding, SPI, New York, NY

bec: A, R. Adams
fleming

A
R
R. H. Schonck
W
L

M. Smith
B. Teoner
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i TRANSCRIPT OF EPA HEARING OH
} YL CHLORTILE, FERRUALY 3, 19;
[ :

DR. PMANCUS: Do vou know of any evidanons of the

134

” ireroaced rinl in the general population, other thkan the
1 gtudics that have been done In work?

MR, CRATIIMAN: Aside from the fact that there

i were apparently two pneligbhborhoed cases with no ¥nown

o -

Y I occupational exposure, no I don't. HN
T4 . DR. MARCUS: T would like to say that EPA

inveatigqated veory Larofully those cases, and we consulted

.9 aspa

! with our expert doctor, llans Pooper of Mount Sznai and

R . it was his expert opinlon that these pecople did have
1 angiosarcoma. that was of a dlffex°rttype van that caused
i3 ) L

by vinvl chloride mohomer, and I .ust say to date wve

' do nek have any evidcnca that anglosarcaoma hag been

%4 produced by vinyl chloride monomer in the general popu l:tion.
Lo MR. CASTLEMAN: I think it is important fo - '
. ; reélizc that only akout ona~fourth of the prese nt PVC

i i plants were operating 20 years aco. The lutcn"" of ‘this

13 % disease is 20 vears or more, and of these ten plants

\0 i at lﬁnst one=fourth of the present level of plants, which

i ! is about ten, the total production rate is one-tenth of the
5 wate it is todav. The popﬁlation nay alco have baen thinﬁer {
w2 . around the plants than it is today.

s So, 1f you look atzthe.brescnt situﬁtioﬁ in terms

] { off how many pecople lived near the plants of a certain .
:3‘ size, it bears little resemblenco ¢o the situation 20
T Y, LT ” t
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Sho nmortality éxperience that wve obzazve taday
started 20 years ago. I don't think the abhsence of

casns is any preof of anything., Wouldn't vou agree with

. bn. MARCUS: In general I woul@ say that is a
very cogont comment, The onlyv thing here is that vinyl

chloride harpens to offer us a unique opportunity to

sae an axtremely rare cancer, which we ean say is maybe

dua to the substance in cuestion, rather than an increased

rate of cancer, which is a very daifficult thing;to assess.
That is why I sﬁy, I was honing somcbedy would
have some informatieon about VCH induced anginsavcema in
‘¢the general public, ﬁccause we have not been able to f£ind
it as vet.. o - : . o o ;
MR, CASTLEMAN: I talk to the sama pecple vou do
CHAIRIAN DEWMEY: Dr., McGaughy. )
DR. MC GAUGHY: I just have one short cuestion,
e are Iinterested in getting as accilxate a
picture as wae can as to what the visk is to thec population
dgc to vinyvl chloride cxposure, You meationed there
wore two or three factors that we have not considered.
rainly the carcinogicity of Qinyl chloride and

other chemicals and the transplancental cffeots that miqght

causaed to coxpectant mothevs,
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TABLE II

- REPORTED CASES OF ANGIOSARCOMA OF THE LIVER AMONG
- : NON-POLYMLRIZATION WORKERS EXPOSED TO VINYL CHLORIDE

-

lst VC DX AGE YRS T0T
CASE BIRTH or PVC ANGIO~ AT ist EX? YRS DATE OF
COUNTRY # DATE EXPOSURE ° SARCOMA DX TO DX EXP DEATH
Ted. Rep. Germany O03% 07-16-30 06-09-52 03-00-73 43 21 14 10-10~-73 Rote 6
Fed. Rzp». Germany 07% 05-09-36 00-00-60 00-00~74 38 14 03 . 12-16-74  XNote 9
Great Britain 02 09-08-14  00-00-46 02-00-70 55 24 11 12-00-70 Note 1
Italy 01 06-15-34  00-0C-65 04-19-71 36 6 3 04-16-71 . Wote 2 &
Sweden 02% 11-27-11  ©Q0-00-45 05-15-72 61 27 23 08-16~72 ©Note 3
Taited States 14 0Cc-00-13 08-1£-38 06-00-73 60 36 00° 07-03-73 Yote 4 &
2

United States 15* 00-00-25 00-00-00 07-00-72 47 00 o 02-15=73 Yote

Note 1 Pouring PVC oil mixture onto fabric bases

tlote 2  Production of PVC sacks

Wote 3 Production of Vinyl Chloride

Yote 4 Machine operator covering electrical wive with PVC plastic insulation
Y¥ote 5 sceotatent at plant making PVC fabric

ote & Lozding pesticide cans with VC propellant

Note 7  Angiosarcema involvina liver, luug, and pericardium. Alcthough difficult to determine, primary

. site seems to be periceardium. : .

Yote 8  Diagnosis: Sarcona (possibly "anglosarcoma'), liver. Possibility of generalized neoplasm of
the reticuloendotnelial cell system cannot be ruled out.

Note 3  Assistant Factory Chenist

% Indicates microscopically confirmed angiosarcoma of the liver.

"00" Indicates unknown data,

o, ~
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MEDICHEM 4T INTERATICNAL CUIFERENCE
HAIFA, ISRAEL -

7-10 SEPIZMRIR, 1976

Institutional Interactions in Problezs of Occuraticn~l Fealth:

An lndustry View cn the Lessons {rom Vinvi Chloride

by

A ¥ Earnes
ICI Plastics Division
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Jnatitutionnl Tnternstisnn in Problems of Occupatianal Health:

An Industry View on the Lesscons from Vinyl Chloride

A W Parnes

I hove been asked to speak this morning about "Institutional interactiens
in problems of occupational health”. The views Y want to express are
personal ones: they derive solely from my personal expericnces over

the past 2} years when I was closely invelved with tre vinyl chloride
problem. My involvement, and that of my colleagues in the general
ranagement of the European PYC industry, was in part as a laywan in

a highly specinlised {icld vhere the initial contributions had to be

rade by experte and profegsional people from universities, government

end research associations, As industrial general panagers, and with

our trade union colleagues, our prime responsibility was to sce that

all possible steps were taken at the maximum speed to ensure {ihe safety
of the plant workers: ultimately though I believe we also made some
coatridbution througzh our experience in bringing together the views of
experts in different spasialist fields, because, as generslists, the
critical appraisal and pulling together of expert opinion is part of

our normal) daily jobs. Once our colleagues outside industry had found
that our objective was precisely similar to theirs ~ i.e. the full safety
of our workers - the result was an enormously fruitful co-operative cffort
involving everycne who counld help. Indeed, if it were not for the personal
tragedies which precedsd &nd initiated all this effort, we would have gond
reasgon for feoling entirely pleased with the way groups of people fronm
different disciplines and countries, from different institutions and with
different responsibilities, came together to solve an immensely difficult

problem.

Of course ve had our difficulties in the early days. Industry seens
nowadays automatically te be cast in the role of the villain of the piece
by much of the media, end & suspicion that this might be true exists in
the ninds even of reasonable people. Our first task therefore was to
convince people Lhat we were just as concerned as they - perhaps more so -
to sec that our staff worked under safe conditions: but this was not too
difficult since the statemront was true, and the people we werce involved
with in government, universities and trade unions were willing to listen,
and then to observe that pur actions confirmed our words.

Another difficuliy initially was the belief that this was a medical problen
and that only dectors therefore could speak with authority, even when it
came to framing legislatipn. But a doctor is not a lawyer nor yet an
cengineer: nor is he an expert on industrial control processes or analytical
techniqucs; and rarely do we find, in any one doctor, an expert epidemio-
logist, toxicolopict, oncplogist, clinician and statistician combined!

Yet all these and many other disciplines werc nccessary for the definition
of Lhe problem and for its resolution; and some of these resources industry
could provide. The tarriers between the medical profession and indusiry were
real and potent bwcause they prevented, initially, the dialojue which alone
could lead to a full understanding of the situation: but with goodwill

they were broken down and have led, I believp, to enhanced mutual respect
and indoed to many lacting {riendships.
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One ol the bigger problems, which persisted throughout the period, was
the effect of reports and comment from American seurces. The character
of come of these came an a total rurprise and one of the major lessons
muny of us learnt from the vinyl chleride problem was that American
inforrmation had to be treaked with extrene care. America is encraously
important beecause of %S récources, and its influence throughout the .
world; but its method of dcbating matters of pudblic concern is very !
differeat from the custem in Burope., The glare of publicity which
attends these debates certainly scems to encourage some scientists to
speak out with a certainty that is hardly justified by the quality of
their information. Whatever the reasons, many American reports were

of doubtfvl validily because they frequeatly gave information which

was incomplete or unconfirmed or simply inadequately analysed. Their
impact nevertheless was major: by heightening the fecling of alarm,
they increased the pressure on European institutions to take up extreme
positions, as in the USA, and this, if it had happened, would have made
co-operation and rational analysis extremely difficult. Fortunately it
didn't happen: medical institutes, government departments, trade unions
and industry realised that, while taking full note of US information and
comment; their proper task was te develop a European response, independ-
ently, to the problem. In this context it is interesting to note a
remark by Dr Marcus Key, who was director of NIOSH at the height of the
vinyl chloride crisis. Speaking at the Royal Soclety of Medicine
Conference in Seplember 1975 he commented that in Europe we seemed to
have reached rovghly the same end point as the USA without the tensions
and trauma surrounding the generation of the OSiA regulations.

How did we achiecve this, first naticnpally and then internationally in
Europe; and how did representatives of institutions from many different
nationalities end with widely diifferent interests and experience learn to
wark togelher? At the national level, I can speak more knowledgeably of
the UK, although similar processes, I know, dcveloped in the rest of
Europe.

At an early stage in the UK, the government set up a Tripartite Working
Group couposed of senior reprusentatives from government, the trade unions
and industry. It is important to note that, at no point, did this becoze a
negotiating body rmade up of three factions. Froa the beginning, it was

one group with a single common purpose: it owned the problem as a group

and it was committed, as a group, to the solutions it developed. This
attitude is well exemplified by one of its actions: a smaller tripartite
group vas formed from the msin comnmittee to visit all the UK PVC plants.

The purpose of this was not to cheek that management was doing the right
things - though we had the oppertunity of seeing this too - but to allow
cveryone on the plant, from works manager to plant operator, the opportunity
of cheeking that we, who ultinately had to recommend standards and codes of
practice, werc doing our job propverly. On cach visit an open forum was held
te allow the works stari te fire questions at us so that they could detersine
to their own sutisfaction that we knew what we were talking about, The
standard of debate and of information throughout was at an extremely high

Yevel: and a very important result of the visits, was that the tripartite

group and the workforece throughout the industry were very firmly united in
a common cadeavour.

Internntionally, the Buropean FVC industry formed a series of vinyl chloride
committees under the auspices of CEFIC (the Furopean Council of Chemienl
Hnufacturers Federation:); and within thewne committees a great deal of
Cofoporatch work was done in both tlie technical and medical fields. As a
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result of this, representatives of the main committer were able to speak
with authority far the whole of kurope whenever a contribution fram
industry was required. Thic was no mean achievenent, for Badische and
ICT and Solvay and Montedison are just as auch institutions in their cwn
right as iz Lie University of louvain or the University of Wurzburg !
or the tario Hegri Institute. :

But one of the most constructive of European moves was the invitation to
CEFIC from Directorate CGencral V of the Commission to join with their

Ad-Hoc Committee on MAX values in consicdering ond advising on a possible
Commission dircetive. This commitltee was conposed largely of distinguished
nedical acadenics and the meetings provided the first opportunity for a
dinlogue between European industry and the Eurcpean medical establishment

as well as with the Commission itself. Of course there were some mis~
understandings initially, for industry was talking the language of science
and technology while our colleagues were talking the language of medicine.
As an example may I quote the initisl belief among our medical and
commission colleapues that if a directive were to lay down a maximum of,
say, 10 ppn (averaged over any 8-hour period) then industry would ke able

to opcrate at a coanstant level of 9.5 ppm. They had not appreciated that
the products of industrial processes are rarely constant day in and day

out, and that there is always a variation about a mean. Because of this,
for 10 ppm never to be extceeded, plants must be operated, on average, well
below 9 ppm and will frequently be producing results of 1 or 2 ppm! So a
legal requirement for 10 ppm rnot to be exceeded, is very close to a medical
requirement that averspge exposure should be below 5 ppmi

Fundamental difficulties ¢f this type were relatively guickly sorted out
however because of the willingness of members of the committee to meet and
discuss the problems on an individual basis. For instance, Professor Halteni
from Italy and Professor Lauwerys from Belpgium raid day-long visits to ICE's
plents in the UK and Profassor Foa arranged for one of his Italian colleagues
to visit ug alse. Similar exchanges occurred in th2 other countries of
Europe and, quite soon, we were all talking a common scientific language

and progress vas rapid.

Within DGVI of the Comnission initial progress was not quite so positive.
Tnis Directorate-General, which was concerned with the contrel of PVC for
packaping foedstuffs, also remitted the problem to its scientific advisory
conmittes but unlike DGV made no formal invitaticn te industry, or other
interested parties, to contribute. The committce, composed largely of
toxicologints, had the impossible task of proposing control levels for
vinyl chloride in foodstuf{fs, where the human exposure levels were alrecady
a million times lower than any level at wkich carcinogenic effocts had veen
obiserved. Not surprisingly, their conclusions could owe little to
Loxicological data; and in an understandable effort to ensure the absolute
maximum in safely while still, they believed, supplying a practicable
colution, their first proposal was that ''vinyl chloride should not be
‘detectadble in food or potable water by an agreed method. Attempts should
be made to develop gencrally applicable analytical methods with a
sensitivity of the order of 0.001-0.002 mg/kg."

An obvious philesophical objection to Lhis early proposal was that it
related the control level simply to the statle of advancement of analytical
ceience which of course is in no way related to the question of hazard
from vinyl ¢hloride. Of cven more concern to incustry, though, was Lhat
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it was o totally impracticable rolution since the problem of variation
of results aboutl a riean had apain been overlooked:; and the problem here
was complicated further since vinyl chloride reaches a foodstuff by &
slow diffusion process. In addition to the normal variation in any
industrial process, which is to a degrec cealrollable, a further factor
therefore is the pericod of storage of the product, which is not. To '
ensure a non-detectable amount in any foodstufrl at any time, it would be
necessary to control at the facltory or packing station at a level say of
1/10th of non~detectable! 4 moment's reflection will make it clear that
this is somowhat difficult to measure! - and therefore impossible to
enesure. Effective control of an industrial process demands the fecility
to measurce key parameters of the system while thev are still within
5Recxf1C‘tion, so that any trend avay from the norm and towards tne
specification limit can be detected and then corrected.

~

Our concern, within industry, vas such that the CEFIC commitiee produced

a discussion paper which some of you may have seen. It is the only
docurtent I know which attempts to bring together, in an orderly fashion,
81l the facts and factors relevant to a particular aspect of the vinyl
chloride story. Its purpose was to encourapge debate on matters of
judgenent and, if necessary, to allow argument in areas of disapgrecment -
but always disciplined by facts and figures. I believe it has proved of
some value and that in this part of the vinyl chloride problem - as in that
concerned with worker protection - real progress becarce possible once ve
had found a way for medical experts, government renresentatives and industry,
to challenge and to educate one another in sational debate.

These are but a few examples of how, in Furope, we learnt to work together.
In all they add up to a story of some considerable success: but before we
pet too complacent I think we have to ask the question “Dld L we da - have
we done - a)l we could?". I'd like to spend the rest of SR s papar iR

e R R e T e s
cxﬁluln;nb,as a Javuan in a medical flelu. why I believe we have not.

It seemwz to me that vinyl chloride is almost unique acng Known hunan
carcinogens. Our knowledge of its effects oa animals, through the
distinguished researches of Professor Maltoni, is more extensive than

for many, perhaps most, other carcinogens; ond our knowledge of its

effect on humans, because of the rarity of angiosarcoma of the liver, is

in almost all cases precise and una.blguouu. It rust be rare to find so
clear-cut an effect on a human population in conjuncticn with such thorough
animal experimentation. I would have expacted that the data on vinyl
chloride would have been selzncd upon to see what more it could teach us
about carcinogenisis in general But what we have had is a floeod of rapers
on epidemiology by Cpldcrxolob-sts. on toxicity by toxicologists and orn
metabolism, clinical treatment, 5ﬁﬂunolooj. chrowosone aberration, ecte.

Auy attempt at a= \)th;,Qd#k.Patﬁdgan_ Laon nwarld seale has heen mi aimal
and most refereaces to irofescor Maltoni's WOrk haviy been dimd te Lo m
superficial treatment of the results from his experimeat BT1. It is iadeed
startling to observe that, Trom all of Profezsor Maltoni's massive rescarch,
the only conclusien that has actually beon used in the field of industrial
hygiene is the conclusion that vinyl chloride is a carcinogen. As an
caployer of one of Lhe compvinien who “ponrorvd Maltoni's work, I feel bownsd
Lo nsk whether the cont and effort, on cur part and on his, was worlhwhile
if this is the only useful information we can extract.
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priesd

- o A —a

Why has the yield been &b poor? Could it be that the medical profession
itself in getting a litile over-specialised and that vinyl chloride has
been selzed upon by the opeciolist as o useful vehicle for festing out
theories and advancing kpnowledge in hic own specialism? Is it possible
that rather more interactien is required within the amedical profession
and that we nced the interest of one or two good medical "genernlists'
who can pull together all the data and begin to answer some of the
outstanding questions? ©Only you can say whether these are foolish
questions or whether thay are worthy of some consideration. But the
fact remains thut there are questions still to be answered.

General to the whole problem of carcinogenesis and toxicity is the
rclationshipy between the results of animal testing and the effect of the
toxic substance on humans. How many times in the past 23 years have I
heard the remark that we don't know how te relate the one to the other;
and while we remain in this ignorance the value of work like Professor Malton”
is diminished. I cannot help feeling some surmsrise that there has been so
little cffort to analyse the human data on vinyl chloride and to relate
this to Profesgsor Malteni's comprehensive findings. Of course any
relationship we find for vinyl chloride will not provide the key for all
future problems but it would at lecast be one more step mlong the road of
understanding.

There remain tyo radan.gungtions, specific to vinyl chloride, which demand
more application by all of us. The first asks whether there remains any
risk to_the consumer freom food, wrapped in PVC, at the infinitesimally
Tl evEls of vinyl ¢RYOTLde which can still be detected: and if so,

what the level of risk is. The proolem for toxicologists is that there

is no experimental animal data on vinyl chloride at the minute exposure
levels we are talking about: but even if there could bte, they would still
be faced with the problem of relating rats to humzns and this is a
permanently insoluble wroblem if we confine our studies to evidence irom
ingestion. There would be no possibility of obtaining convincing human
ingestion data even if the risk were a siguificant one -~ vhich is of course
completely contrary to our belief. VYet, tantalisingly, there exists «

great deal of data on the effect of inhaled vinyl chleride, on both rats

and humans, wvhich, as I've already indicated, could give us some pointers

to the relative sensitivities of the two species. The need is to achieve
some definition, albeit imprecise, of a risk; for in matters of public
concern qualitative generalities have little - or too much - impact dependi:.
on the speaker. The problem is to find some way of bringing all the resultc
together to bear upon the question.

¥Vithin incdustry, we were greatly indebted to my colleague Dr K S Williamson
vho peinted out that all known resulis, inhalution, ingestien, human and
animnl, could be examined in one table by defining exposures in mgm/kg=n

" of body weight; and that, when this was done, a degree ol consistency

could be observed across all the resulis. Starting from these unified
results, and with the help of published work by Schneiderman, Mantel and
Bryan and the late Dr Leo Friedman (this last incidentally in a very
relevant WHO report which has received surprisingly little attention) the
CEFNIC discusnsion document was able to rugwest & value for the maximun
residual rink from foedstuffs of the ordor of 1 x 10'10. or come £0,000
times lower than the risk, calculated by Friedman, arising from the consunp:
of 70 grns of “charcoal-broiled" steak daily. The aralysis we have done 15
an clementary and quite unsophisticated one: our answer iu certainly
imprecice - how could it he otherwise at” Ltheue levels? - bul wherever we
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have had to make assumptions of our own, rather than drawing oa the published
work of gpecialists in the Tield, we have tried always to be concervative.
What is disturbing to me ig that I know of no other published attemst to
determine the order of magnitude of the risk. I reccognice the immernse
difficulty of being able td speak with certainty when resulis have to be
extrapolated over at lcast .six orders of magnitude. But where the reed

is great, some effort should be made: in its absence the discussiodn is

left wide open for pure speculation undisciplined by any facts.

So far I have discussed two problems which require us to apply muc¢h more
thought to the relationshiy between Maltoni's animzl results and the knowz
human data. A third problex exists which is, for industry, much more
important than the previeus two and which concentrates our attentiorn
exclusively on better analysis of human information.

-

Throughout the past 2% years one group of people has shown a maturity and

a sense of responsibility and of determination which is an exanple to the

rest of us, This is the industrial workforce actually engaged on producizg
PVC. Clearly all of us - wedicals, engineers, chomists, legislators - had

to establish conditions which were safe for work, bui, with that achieved. our
obligation to the work people is not yet fully discharged. We, and they,

know that, in the future, there will be further cases of angiosarcoza of

the liver amonpg vinyl chloride workers, deriving from the higher exzosures

of earlier years. When these occur, there will be an inevitable dicinutizn

in their senese of szeurity; and doubts will paturally arise, for them arnZ
their wives and families, about the effectivencss of the new safety meas:es.
If this happens, we who helped to devise the regulations wilil net have dor

our duty if we can only reproduce Llhe same qualitative reassurances that

we were using in 1973 and 1374, With the finalising of regulations arounZ

the world the job - for dod¢tors, administrators, statisticians and genera
managers - is not finished, We must be in a position to reassure tZosc cost
directly concerned that we have con¢ our job well; and this requires us =o
pursue cur research and our analyses further and further tovards a guantizativce
conclusion. '

¥hat, you may ask, can bec done? I'd like to devote the last section of tzis
paper, to a brief review of what has been done on data analysis and then <o
suggest a schewme for further work. These latter proposals derive Irom rmany
discussions I have had with my colleagues Dr Williamson and Dr Paddle of ICI
who would be much better equipped to present them teday: I must present thea
in simple layman's terms for that is the only way I know.

Intil early 1976, the only formal document which surveyed the world data

sh the effect of vinyl chloride on humans was the NIOSH list of angliosarcoma
cases among vinyl chloride workers. But this was only a 1list; ro analys:is
vf any kind was attempted.

In April 1976, the CEFIC document, to which I have already referred, made
a first step in classifying the human data, It listed the cases accordirg
to the particular plant on vhich they occurred; and it suzrarised its
findings in the following f{up-duled) table.

AP00048818



—

TABLE 1

Number of A/S Deaths/DIlant Humber of Plants location of Plant

10 1 ' USA
9 ) 1 Canada i
3 each 2 USA

2 each 6 Gernany, Sweden, Frarce

+ FE Europe

1 each 13 USA + Europe

50 23

— ~ Onp—

No cases reported: ~20 plants with

>20 years life

Many of us believe that this rather puzzling distribution can only be
explained on the basis of differing exposure levels, Pfany years ago,fron
one plant to another and that this is the first indication that some sort
of dose-response relationghip might be deduced for man. If it_dnes -

and Haltonl ha° cor‘mlnlxdér"onstratcd one for rat: - Lhc&sve s*ould be

a0 W 45Ty --,.-hrp.w -

B H O W can to dvtc*ﬂlno it. efore consiacring how tAle —isnt be

- ——

doadeLE£‘ub.uEL “Wiicther the Crude data can tell us anything else.

If the deaths are tabulated, by year of death (where we know this) we get
the following information.

TABLE 2
Years of Deaths Numbers of Deaths in Period Average Number of
Deaths/Year
Before 1961° 0 0
1951-65 2 0.4
1966-70 10 2.0
1974-75 24 4.8
1976 so faxr 4 k.0
U0

At first sight this is alaraing since the number of deaths/year appear to

+ be on a rapidly ascending curve; but before we proceed, it is worth
looking at another classification, which I have not seen published
clsewhere. If we group the deaths nccording to the year of first
expouure, we get results which I have sunmarised in Table 3,
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Years of First BExposure

TABLE 3

Latency Period from First

Exposurs

N0 OF A/S DEATHS/YEAR

1943-5b
1955-66

28
14

Humber of Cnces

(a) Range
(years)

15->32

9-20 -

(b) Number oI
£15 Years

Cases With
Latency

v

0
8

In the second of the two 12~year jeriods the fact that we have no latency
periods » 20 years is not of course surprising
yet been sufficient for longer latencies to aprear;

must expect further cases tb arisec.

The

elapsed time has not
and regretiably we

What is interesting, however, is that

8 ocut of the 14 cases in this period have latencies less than 15 years
whereas, in the first period, no latencies as short as this have beexn

reparted.

It seems difficult to believe they did not exdst:

indeed this

analysis scems to provide the clearest evidence yet in support of tte

suggestion that, prior to 1961 and possidbly later, deaths from

sarcoma were under-recorded.

nglo-

We can best sce vhere this takes us by looking at some simplifiec graphs.
If we plot actual numbers of deaths per year against the year, wve get the
following picture {Figure 1), which is disturbing if true.

10

FIGURE 1

1

Il

1 1

1 A | !

1 SO S NS NI YOS SO |
1956 58 60 62 64 66 68

70

72
YEAR

74

76 78

6o 8 8 86
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However, we have geen that ¢arly deaths are probably under-recorded, so

the rcal line has, almest certainly, a lower slope than this.

Further,

the industry, and the numbers of people becoming at risk each year, grew
rapidly in the 1950's and 1960's so that if we were to plot the incicdence
of deaths, 1.e. the number of deaths each yecar as a proportion of the

population at risk, say 20 years carlier, then we would expect the

righthand side of the graph - and its extrapolation - to decrease relative

to the carlier years.,

A further factor still is that exrosure levels

have

steadily decreased over the past 20-30 years, froa values of possidly
1000 ppm in the 40's and 50's to values below 200 pza in 1973, iz=ediately

before the recognition of vinyl chloride as a hu=an c¢arcinogen.

Since we

believe there is a dose-response relationship, these changes should result

in e decrecasing incidence by the late 1970's,
latest standards should be quite marked;

By 1535, the effec= of the
we must expect, still,

some

30 year latencies dating from 1955 jbut what about Maltoni's BT3 res:1ts?)
but there ought to be no 12 year latencies dating from 1673, and I hope

there will be few 20 year latencies dating from

4965,

Figure 2 shows the original line of Figure 1 with arrows suggesti=g likely

changes because of the factors listed above. A

indicated by the dotted line.

very sotional revision is

cesrection
~e -
n FIGURE 2 # for cffest
A mr— , ol ner
standards
aorrection
- rd
, rer .
decreasing
| r4 .| exzasure
in =id«40's
- correciion for
nuaters exsased
...IQl"....
-— .I
.,
. *e
= Possible true aett .',
incidence of ) -
Afls PTIA A ¢
ans*®”
- Y ) poe
_-c) rection Avcnrded annial
or - A s
Lor under~ mesber of 4/
Frecording
1 L - 1 ! l J
1956 1960 1965 1970 1975 1980 1985
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Can we gel a better idea of where this new line really is? As an amateur
who doesn't therefore see the difficulties may I suggest |

(a) that our statisticians might bc able to give soze cstimate of
the number of missing casies in the early years and

{(b) that industry, with some difficulty, ought to be abdble to
estimate the yearly populations at risk.

To estimate the effect of reduced exyposures, we need to krow what the
exposurcs have been over the whole period and we need to know the Zose-

response effect for humans. These are much the rmost difficult provless;
but indications of exposures have been given by industry spokesmen ard
some refincment of these must be possible. With these available, tze
human mortality data may be susceptible to apalysis. In addition, we nead
a detailed development of a dose-response relatienship for rats, oo
Maltoni's data. At hest this relationship may be cohesive with and
supportive of any tenuwous rslation we develop from human Informatica:
at worst we may havé to use it alone, possibly with arbitrary factors
applied, since the crude data does secem to suggest that rats zay be
more sensitive than man to vinyl chloride.

A dose-response relationchip is essential for the last correction which
reauires the ealeulation of the risk of getting nngiosarcoma in 1635

after exposure to only a few ppz of vinyl chloride., This may be ciflicult,
but we have a duty to the people in the industry to attempt it. Perkaps
we do not have to be overprecise, for if we are correct in telieving our
new standards to give a large margin of safety, the calculation ol
extremely low risk at these exposures may not be too sensitive to errors
in the extrapolaticn.

£)1 this then needs to be done. VWhat is being done? VWithin ICI, ay
colleagues Dr Williamson und Dr Paddle are working on the problem, but

it is difficult within one conmpany to achieve everything, for the dala
avallable to us in ICI may not be representative of the world situzation.
Hevertheless I believe they will be able to publish some preliminary
observations shortly, and I know they would welcome comment, suggestions,
or involvemcnt with them, on the subjecte.

The word "involvement! brings me back to my subject of "interactions".
Vhen the task -~ of devising zafe operations - was clear, many institutions
in Europe interacted wel) and achieved much. I've tried to show <tha: ciuch
remains to be done: &0 let interaction, co-operation and contritcaztion
flourish still. As onother of my colleagues, Dr Jokn Stafford, kas put

it '*the sooner we address and apply ourselves ... uareservedly to ... the
task ..., the sooner we chall have really well-founded data to satisly
ourselves, our neighbours, customers, ¢ritics cte that thne VCM health
problem has not only been satisfactorily contained but finally solved,"

AMDN/JIJIG
September 1976
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Britain’s ‘OSHA’ has

second thoughts about VCM

An articie in a recent issus of the
British Medica! journal suggests that
vinyl chioride manomer may not he as
serious a hazard as was formerly
supposed.

{n that publication (Oct. 7, 19773, Or.
Peler Baxter and three other doctors
who arg aHiliated with the Health &
Safely Executive {a British govern-~
ment agency similar to our OSHA),
reviewed the preliminary report by the
agency on the incidence of angio-
sarcoma (liver cancer} in Great
Britain.

Specifically the report looked for
any corselation between incidence of
the dgiseass among workers and in the
general public 2round factories where
PVC resin is manufactured or pro-
cessed.

Reviewing hezith records for the
10-yr period of 1963-73. the study
states that of the 47 cases of liver
cancer reportad, in only 14 instanres
was the diagnosis cenfirmed. Further,
of those 14 casss, valy one could be
“confidently asscciated” with expo-
sure t¢ VCM. {n that instance, the
worker had pronably baen exposed to

. VCM concentrations exceeding 200

ppm in air for more than 20 years. The
VCM exposure standard in  Britain
is 10 ppm averaged for an 8-hr day.

Turning to the statistics for the
general population, living near PVC-
using plants, the study found one
confirmed case of angiosarcoma, a
man who lived within half a mile ¢f
such 2 plant for 6 years before his
death. However, no correlation could
be found betv;een the inc:dence of tha
disease in the general population and
the ipcation of PVC operations.

The report aiso failed to find any
cases of the disease that could be
attributed to ingzsting VCM from
foods contained in PVC packaging
materials.

8ased on that 10 year period, the
article’s authors concludad that the
incidence of this type of cancer in
Great Britain appears to be considera-
bly less than 10 cases annually in a
population of 30 million and that only
one case of the disease diagnosed
during that entire 10-yr perind could
ba definitely asscciated with VCM
exnosure. The authors, however, did
not dismiss the possibility that
angiosarcoma could be caused by
low-levet exposure to VCM and
endorsed a continuing monitoring of
the situation,

Commenting on the study, a
spokesman far the Employment
Medical Advisory Service, the parent

Vs C YA Pyt g Y W Ag——
T T T T e

-

A TR A

bm:

Tius F400 Rutr (4700 poiy vty 'ode pouns was recently eatemed ot a 180 oun (o 12 in.)
2xpruder i & (ol cun ALt duwder’s plant Beror shavient (9 a mpe producer tn
Suropo. Dasiqaed and bt &y Lt Eaadera 5.0 A, Husta desizea. iy, the extrudor
188 & rH0Y oulput of about 1850 1Ry 2ad can produce pipr of up to S5 in. da.

organization of the Hcalth & Safety
Executive, stated: "The findings give
us grounds for hope that the chem:cai
will turn out to be less of a cancer risk
than when the American’ findings
were announced.”

U.K. plastics production
posted gains in 77

Though finai figures for the year are
not yet available, plastics production
figures for the first & months of 1977
indicated that the year may end up
about 6% higher than 1976.

Based on the first half of the year,
1977 plastics production totalled
1.358 mitlion metric tons {about 3.56
billion ib). This represents an znnual
ratse of about 2.7 million tons,
compared to 2.56 milliontonsin 1976.
Considering the lethargic state of tha

(1go0

N metric

tons}
Alkyds 724
Polyestars - 34.1
Amines 92.0

Pnenolics 29.8 ,
€Epaxides 11.2
Polyurethanes 38.4
Other thermosets 166.9

Total 444.8
Acrytics 3a.3
Poiyethyleng 264.%
Polyethylene 133.3
PVC 208.1
Qther vinyls 5.7
Polystyrene (crystat] 34.2
Potystyrene {impact) 53.9
Polysiyrene {expanded} 29.4
Qthar styrenes 5.3
FX-13 16,6
Pofypmides 16.4
Dther thermoplastics 14.7
Total 851.6

Total 1298.2

British economy, this performance is
viewed as reasonably satisfaciory.

Looking at specilic resing, there
was no major growth area. Both
polypropylene and poiyethylene ran
ahead of ‘7€, though PVC production
ramaingd ievel,

With the exception of polypropyl-
ene, there was no major shift in the
level of exports or imports. PP,
however. was up about 34% an an
annualized basis over the 71,000
metric tons shipped in 1976, Imports
of PP were up almest as much, aboul
2%%. The accompanying tabile shows
the UK. production by resin for tho
first half of 1977,
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