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Health Hazards: Vinyl-Chloride Risk Was Known
By Many Pe()ple Even Before the First Deaths

Conttnued From First Puge

such groups as the National lustitute for Qc-
cupational Safety and Health, and the
Amencan Chemical Soctety. This no-detect-
abie himit would have constant, not average,
adherance to one-part-per million levels,
Therefore, it seemy certaln that the argu-
ment won't abate. ©

As the controversy (r.nunuu, lt ls reveal-
ing to examine how the link between vinyl
chloride and cancer was ostablished, I
nothing else, such an examination points out
the grave weaknesses of the present system
~-or lack thereof “-of prutecting workers and
others from industrial huzards.

The judgment is made in hindsight, but
the history of vinyl chloride shows that evi-
dence of 1ts toxicity was often ignored.
What's more, the chemical companies
knew, but kept secret for at least six
monthg, the fact that Itallan researchers
had shown that rats develop tumors, includ-
ing angiosarcoma, when exposed ta low
levels of vinyl chioride monumer. European
companies, which puid tor the animal re-
search, knew of these research findings for
more than a year before the first human

© cases were reported but didn't reduce the

exposure of their workers to viny! chloride.

But Dr. Irving J. Selikoff, an expert on
environments) CArCInOgens, or CAnNCer-caus-
ing agents, cluims that blume shouldn't be
placed at industry's door alone. “We're all a
bit responsible,’’ he =ays ‘'None of us did
our homework.’" Culpability, he says, should
be shared by sclentists, government agem
cles und labor unions.

The case of Farl Purks ia {llustrative.
Mr. Parks tirst came to the attention of
Goodrich medical people In 1964, when the
company, concerned about the known liver
toxicity of ethylene dichloride (a chemical
from which vinyl chloride is made) tested
the lver function of workers in me Louts-
ville plant.

Mr. Parks's readings were abnormal.
Nevertheless, he continued o work at the
same job. In Qctober 1964, however, he was
hospitalized with what was initially diag-
nosed as a bleeding ulcer, Doctors treated
the “‘ulcer'’ without surgery, und Mr, Purks
was released.

He wus readmitted to the hospital the fol-
lowing May, and the decision was made to
operate. But when the operation was begun,
surgeons, instead of finding an ulcer, found

“instead that Mr Parks's problem resulted

from severe liver damage, which had
caused blood to back up in the portal vein
leading 1nto the lMver. The surgeons cor-
rected the vein problem with a shunt and
took a sample of liver lissue for analysis.
Mhe analysi showed that the liver Yud hern
et o7 capubUze e Cohitmdenda T Ty
cer waan't mentioned,

tAccording to testimony at OSHA's hear-
Ings on vinyl chloride, held last June and
July, Mr. Parks received a totul of almost
$6,000 in workinan's compensation f{rom
Goodrich befure he died, but only after
Goodrich protested that hig {llness couldn't
have resulted from exposure to the chemi-
cal.}

It was an alert Loylsville dogtor wha tirst |
~ awelbidq-the conneqtion betwean angiosarcoma

and vinyl chioride. Dr. John L. Creech, who
for years has treated workaers sent to him
by Goodrich op a fee-per-patient basis, had
followed Earl Parka's case for some time,
gven though he wasn't treating Mr: Parka.
De, QW-YEJLQ had been concerned
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ubout. un abnormully high number of Good-
rich workers who had liver disesnse, When
he heard that Mr. Parks had died, he re.
cally, he asked to see the autopsy report. .
It wus in August 1973 that Dr. Creech
learned thut Mr. Parks had died the pre-
vious March of anglosarcoma of the liver.
The doctor suys he then realized that some-
thing was seriously wrong, since another
Guoudneh PVC worker, a private patient of
Dr. Creech, had succumbed to' the same
type of cancer in 1971, Dr. Creech says he
knew that liver anglosarcoma ig exceedingly
rure and that two cases among such a small
plant population was abnormal. (In fact,
medicul men estimute thut fewer than 30
cases poeur each yeur In the U8, atrikmg
only one 1n 800,000 persons. )
" Dr, Creech mel with Goodrich's occupa-
tional health director, Dr. Maurice N, John-
son, who subsequently decided to ask Taber-
slmw(}uoper Associates Inc., a Berkeley,
Calit,, epideminlogical-studiea ¢oncern, to
do a survey of Goodrich deuth records, But
the study was hardly needed; on Dec. 19, a
third PVC worker at the Loulsville plant
died at the age of 58; he had been at the
plant for 28 years. .

Public Announcement

On Jan. 22 of thia year, Goodrich ofticials
met’in Washington with officials of the Na-
tional Institute for Occupational Safety and
Heulth and informed them of the three an-
giosarcoma deaths. The tollowing day, Ken-
tucty occuputional-health officials aiso were
informed and Goodrich made its tirst public
announcemnent,

Almost since its first (.ommerc.lul lntro-
duction, there have been reports that vinyl
chloride is toxic above certain levels, In-
deed, during World War II, vinyl chloride
way rejected as a surgical anesthetic be-
cause animals developed heart irritation
when exposed to it. In 1949, Russian scien-
tists reported ‘‘hepatitislike changes'' in
the livers of 25% of the workers in a small
PVC plant, .

Then, in the late 19508, research toxocolo-
gists at Dow Chemical Ca. showed that ani-
mals exposed to us few as 100 parts per mil-
lion of vinyl chloride (or 100 molecules of
vinyl chloride in every one¢ million mola-
cules of air) developed shght liver damage,
Based on its research, Dow began a pro-
gram in the 1960s to reduce the level of
vinyl chloride tmonomier in the air of its
plants to below 50 parts per milljon,

Dow published its results in 1961, But tha
rest of the industry chose to rely on a Y:
University study that recommended
parts per million us a safe level, Thia
level had been recommended by the M
[Acturt, (e onlat e Praoctatt o ainee
wab aldlomed 'n L2 by the LA
ference of Governmental Industiiad Hyglen-
{uts and was given the force of law by OSUA
in 1971. However, evidence al the OstiA
hearings indicates that this level waa regu-
larly exceeded until this year in many
plants. (The hygienists' group didn't recom-
mend lowering the level to 200 purts per
mlllion unti} 1072, four yeurs after Dow con-
cluded from further tests that repeated ex»

posure- by workers to vinyl-chloride mon;
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or abuve for 4 working ltelime c.ould calse

changes in the hiver.) )
During the 1060s, there were repm-ta ot a

disease called’ acroosteolysis among vinyls,
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sels, leudlng to degemrnuun of the bunes nt’
the ups of the fingers and toes in those ex-
pased to high levels ot the monomer, (Emis-
sions of vinyl chlonde are generally lower
at plants where the monomer, or gag, 13’
made, since the process is. less complex,’
[und Lhere 18 less chunge for lenks than at
- the polymerization plants; none of the re;
ported angiosarcoma cases in this country
huas occurred among workers making vinyl-
chloride monomer, and only one of the 10
deaths In Europe was In a monomer plant, ).
In early 1067, the Manufacturing Chem-.
isty Associution arranged with the Univer-
sity of Michigun to study acroosteolysis
among vinyl-chloride workers, particularly
those who cleaned the reactor vessels and
others who were exposed to large concentra
tions of vinyl chloride in the air. The Michi-
gan scientlsts reported in 1970 that although
they couldn't pinpoint vinyl chloride as the
cause of the disease, worker exposure ta the
monomer should be cut to 50 pnrts pe: mlla\
lion or below.. |
. Other than Dow, which had already lnsti-
tuted reductions in air level of the mon-
omer, the rest of the industry in the U.8, ig-
nored the recommendation. Nor was there
any signiticant reaction to findings by Euro~
pean industry that animals developed ad-
verse effects from vinyl chlonde. This was
at least partly because the Europeans down-
graded the importance of some of their find-
inga. For example, Prof. Pler Luigi Viola, &
medical director employed in Italy by Sol-
vay & Cle., the Belgian chemicals company,
found hone changes in rats exposed to alr
lavels of 30,000 parts per million of vinyl
chlorida; even more i{mportant, he found
that vinyl chloride at that level ¢aused ma-
lignant tumors in the ear .canals, lungs and
bones of rates. - : L T PR Y
Prot.. Viola reported’ his ﬂndlngs betore ‘
an international cancer congress in Houston
In 1970. It was the firsi reported link be. |
tween cancer, and vinyl chloride. But the '}
professor -expressed doubt about the purity |
of the vinyl-chloride gus he had used and |
slated that the rat cancer findings, because |.
they occurred at such high levels of the
monomer, hiud no human implications.
(Prof. Viola subsequently found tumors
in rats exposed (o 500 parts per million; but
this fact wasn't revealed until well after the
tirst human angiosarcomu cases werg re-
vealed. ) .
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- Based on Prof, Viola's early cancer. ﬂnd
ings in rats, Montedison S.p.A., the huge
;.alian’ chemicals company, in 1970 asked
Cesare Maltoni, a respected researcher at
the Institute of Onc.ology in Rolugna, Italy, "

do o e ceoAancast s oad v Hy 0O
‘,\lu-u' ko, he wad touad
that 250 parts per million of vinyl chlorice
produced tumors In rats in three parts of |
the body: the ear canals, kidneys and the
liver. e lver twmors included angiosar-
coua. e professor lmmedlately informed |.
hia sponsors, - ; i

The Europeans otterad thelr lntormatlon,
to the Manufacturing Chemista. Association.
‘In the 1.8, but only it the Americans guar-'
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tiong fram the Buropesn research v.. Ewjth-f
'0“4. the delays which could have reﬂqu&dg

chloride workers. The disesse congista.of

gkin lesions and changes in th blood ves- ‘

{rom duplication of effort.”! & vu-'wal’
On Jun, 30, 1973, a yesr befors the ﬂrul

un unzionrmma casel were reported

by, LR Guddrich "W MU faiy ol the §
Mﬂltolﬂ data. For five months, the secreny
Preatrictions were such that government
agencies, PVC workers exposed to vinyl

“chloride und even company doctors were
“hept in the dark. Thaen, in the late spring,
sthe Buropeans agreed that the Chemists Aa-
‘goclation could phss the information on to |
‘the 11.8. National Institute for Occupational |
‘Safety and Health, the Labor Department
agency that monitors worker safety. On
‘July 17, 1973, representatives of the associa
‘tion und the agency met. " ’

One Certainty e T

. There is some dispute ‘as to what trun-:
,pplred ut the meeting. The Labor Depart-
iment agency claims it wasn't given the full
ralory. the chemiusts' association claims that
nthe agency misunderstood the ﬂndlngs But
£Lne thing is certain: The agency,' and ]
‘OSHA, made no mwove to change the stan-
;dard of 500 parts per million and didn't do
0 untll after the human angiosarcoms, |
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adherance to one-part per-million levels.
Therefore, it seems certun I.hut the argu-
ment won't abate.

As the controversy cnullnuua lt is reveal-
ing to examine how the link hetween vinyl
chloride and cancer wus established. If
nothing else, such an examination points out
the gruve weaknessey of the pregent syatem
~or lack thereof~-of protecting workers and
others from industrial huzards,

The judgment i3 made in hindsight, tput
the history ot vinyl chluride shows that evi-
dence of s toxicity was often ignored.
What's more, the chemical campanles
knew, but kept secret for at least six
months, the fact. that Italian researchaers
had shown that rats develop tumors, includ-
ing angosarcomu, when exposed to low
levels of vinyl chloride monomer. Europeun
companies, which puaid tor the animal re-
search, knew of these research findings for
more than a year before the first human

' coses were reporied but didn’t reduce the
exposure of Lheir workers Lo vinyl chloride,

But Dr. Irving J. Selikoff, an expert on
environmenta) carcinogens, or ¢cancer-caus-
ing agents, claims that blume shouldn’t be
placed at indusatry’s door alone. “We're all a
bit responsible." he =ays ‘'None of us did
our homework." Culpability, lie says, should
be shared by scientists, government agen
cies and fabor unjons.

The cuase of Earl Parks is illustralive.
Mr. Parks first came to the attention of
Goodrich medical people in 14944, when the
compiny, concerned about the known liver
toxicity of ethylene dichlorrde (a chemical
trom which vinyl chlonde is made) tested
the liver function of workers in l.he Louis-
ville plant.

Mr. Parks's readings were abnormal.
Nevertheless, he continued to work at the
same job. In October 1964, however, he was
hospitalized with what wuas initially diag-
nosed us a bleeding ulcer, Doctors treated
the “ulcer” without surgery, and Mr. Purks
wus released.

He was readmitted to the hospital the fol-
lowing May, and the decision was made to
aperate. But when the operation was begun,
surgeons, Instead of finding un uleer, tound
instead that Mr. Parks's problem resulted
from severe liver damage, which had
caused blood to back up in the portal vein
leading into the liver. The surgeons cor-
rected the vein problem with o shunt and
took i sample of liver tisdue fur analysis.
e pnaly i showed thad the livers Sud hern
Shagge Ly N peBUrE B Tentieads,”
cer wasn't mentioned.
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(According Lo testimany at OSHA'S hear-
ings on vinyl chlorde, held last June and
July, Mr. Parks recetved a totul of almost
$6,000 in workman's compensation from
Goodrich before he died, but only after
Goodrich protested that his {llness couldn't
have resulted from exposure to the chemi-
cal.}

It was an alert Loysville doctor wha flrst

....mu: the connaqtion betwasn ‘angiosarenma

angd vinyl chloride. Dr. John L, Creech, who
for years has treated workers sent to him
by Goodrich ap a fee-per-patient basis, had
followed Harl Parka's case fap some time,
aven though he wasn't treating Mr; Parks.

. . D @ he had been concerned
Mﬁm s

learned thut Mr. Parks had died the pre-
vious March of angiosarcoma of the liver,
The doclor suys he then realized that some-
thing was seriously wrong, since unather
Goodrich PVC worker, a private patient of
Dr, Creech, had succumbed lo' the same
type of cancer in 1871, Dr. Creech says he
knew that liver angiosarcoma {8 exceedingly
rare and that two cuses among such a small
plant population was abnormal. (In fact,
medical men estimute that fewer than 30
cuses occur each year in the U.S,, amkmx
only one in 900,000 persons. )

" Dr. Creech met with Gouodrich's occupa-
tonal health director, Dr. Maurice N, John.
son, who subsequently decided to ask Taber-
shaw-Cooper - Associates Inc., a Berkeley,
Culit,, epidemiological-studies concern, to
do a survey of Goodrich death records. But
the study was hardly needed; on Dec. 19, a
third PVC worker at the Loulsville plant
died at the age of 58; he had heen at the
plant for 28 years,

Public Announcement

On Jan. 22 of this year, Goodrich otticlala
met in Washington with ofticials of the Na-
tional Institute for Occupational Safety and
Heulth and informed them of the three an.
giosarcoma deaths. The following day, Ken.
tucty occupational-health officialy also were
informed and Goodrich made ity first publlc
announcement.

Almost gince its first commeruul intro-
duction, there have been reports that vinyl
chioride is toxic above certain levels. In.
deed, during World War 1], vinyl chiorlide
was rejected as a surgical anesthetic be-
cause animpls developed heart irritetion
when exposed to it. In 1948, Russian sciens
tists reported ‘'‘hepatitis-like changes’' in
(he livers of 25% of the workers in a smal)
1?VC piant.

Then, in the late 19508, research toxoecaolo-
gists at Dow Chemical Co. showed that ani.
mals exposed to as few as 100 parts per mil.
lion of vinyl chloride (or 100 molecules ot
vinyl chloride in every one million mole-
cules of air) deveioped slight Hver damage,
Based on its research, Dow began a pro-
gram (n the 19808 to reduce the level of

vinyl chloride monomer in the air of ita |

plants {0 below 50 parts per millon,
Dow published its results in 1962, But the
rest of the industry chose to rely on a Y:
University study that recommended
parts per million ns a safe level, This
level had been recommende:d by the N
(ALt Che et i taaalratt o almes
Wan L oaiel 0 082 Ly the
fervnce of GGovernmental industiial Hygien.
t518 and was given the force of law by OS'IA
in 1971. Houwever, evidence ul the OsriA
hearings indicates thai this Jeve] was regu-
larly exceeded until this yeur (n many
plants. (The hyglenists' group didn’t recom-
rmend lowering the level to 200 parts per
million until 1972, four years after Dow con-
cluded from-turther tests that repeated ex.
posure by workers to vinyl-chlorige mong

w4

ur abuve for & working lfetime «.ould uuusu
changes in the liver,) :

During the 10605, there were reporta of a
disease called’ acroosteclysts among vinyls

a
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' and there i3 lesy change for leaks thﬂn at
the polymenzation plants; none of the re-
ported ungiosarcoma cases in this country
has oeeurred umong workers making vinyl-
chloride monomer, and only one of the i)
deaths in Europe was in a monomer plant. ).

In aearly 1967, the Manutacturing Chem-.
ists Association arranged with the Univer-
sity of Michigan to study acroosteolysis
among vinyl-chloride workers, particularly
those who cleaned the reactar vesgsels and
others who were exposed to large concentra-
tions uf vinyl chloride in the air. The Michi-
gan sclentists reported in 1970 that although
they couldn’t pinpoint viny! chloride as the
cause of the disease, worker exposure to the
manomer shouid be cut to 50 parts per mll~
lion or below..

.Other than Dow, which had alreudy tmstl-
tuted reductions in air jevel of the mon-
omer, the rest of the industry in the U.8, ig-
nored the recommendation. Nor was there
any signiticant reaction to findings by Euro-
pean industry thal animals developed ad-
verse effects from vinyl chlonde, This was
at least partly because the Europeans down-
graded the importance aof same of thelr find-
ings. For example, Prof. Pler Luigi Viola, 4.
medical director employed in Jtaly by S8ol-
vay & Cle., the Belgian chemiculs company,
tound bone ‘changesa in rats exposed to air
levels of 30,000 parts per million ot vinyl
chloride; even more important, he found
that vinyl chioride at that level caused ma-
lignant tumors in the ear canula. 1ungs and
bones of rutes, L e i

Prol.. Viola reported’ his ﬂndlnga belore ‘
an international cancer congress in Houston
In 1970. It was the Hrst reported link be- |
tween cancer, and vinyl chloride. But the
professor expressed doubt about the purity {.
of the viny)-chloride gus he had used and
stated that the rat cancer findings, because
they occurred at such high levela of the
monomer, hid no human implications.

(Prot. Vicla subsequently found tumors
in rats exposed to 500 parts per million; but
this fact wasn't revealed until well after the
tirst human anglosarcoma cases werp re-.
vealed. ) 4 v R

The Research Goes On IR
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Based on Prof, Viola's early cancer. llnd
inga In rats, Montedison 5.p.A., the huge
..alian’ echemicals company, in 1970 asked
Cesare Maltoni, a respecled resvarcher at
the Ingtitute of Onwlogy in Bologna, Italy,

1o ™ eoAaneadt sad 5 By O
‘ltllun‘ ke, NE AT T gy
that 250 parts per sullion of vinyl chloride
produced tfumors in rats in three parts of |
the body: the ear canals, kidneys and the
liver. e liver tumors included angiosar-
¢otia. e professor 1mmedlately ln!ormed
hia sponsors, - ) " h

The Europeans offered thelr mfm'mauon..
to the Manutacturing Chemista. Msoctatmn
-in the U.4., but only if the Amerlcans guar- &L
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chloride workers. The disease conslsta.of] |

gkin leslons and changes in thg blood ves- |

u.'om duplication of effort.”’ - v wn i
Qn Jun. 20, 1073, 2 year hutore the, tlrat

UCC 093803

an angiogarcoms cases were reported |

P, Goadrich, Ui TR Tyl ot e §
‘-M'altonl data, For five months, the sscrecy
‘restrictiona were auch . that government
agencles, PVC workers exposed to vinyl
:-chlodde und even company doctors were
“kept in the dark. Then, in the late spring,
“the Europeans agreed that the Chemists As- |
<gactation could phus the information on to
the U.3. National Institute or Occupatfonal |
‘Batety and Health, the¢ Labor Department
agency that monitors worker safety, On
‘July 17, 1973, representatives of the aaaocia~
ton and the agency met. .. SR

One Certainty R AR &
There is some dispute ‘as to whal tran-;
,pplred at the meeting. The Labor Depart-
iment agency claims it wasn't given the full
:atory; the chemists' association claims that
ithe agency misunderstood the findings, But
one thing is certain: The agency,’ and |
OSHA, made no wwve to change the stan-
.dard of 500 parts per mlillion and didn't do|
80 untll after the human angiosarcoma’
‘cases were announced. In Europe, by con-
.Arast, Great Britain had lowered the maxi-
um level to 200 parts per millfon following
fthe cases of acroosteolysis In the '60s; and
vi,West Germany had set a level of 100 parts
jper million in 1970, bused on Dow’s 1961 re-
(8ults with animals. According to New Scien-
.,tls!., the British science journal, “'No other;
‘section of the U.8. or European industry fol-,
lowed Dow's lead. The reuwsons lar thiy lrvr
‘ternational confusion are obscure.’

This all changed quickly, of course, once
‘the first human Cases of anglosarcoma were
reported by Guodrich. Indeed, the swittness
with which new rescarch has been carried,
.out since Jun. 23 i perhaps without prece-:
_dent in the world of medicine and science. 7

{‘ Much of this recent research is con.
cerned with studies of the Incidence of dis.
"ense of all types among vinyl-chlortde work-
ars. Thus tar, somne studies show that work--
sers exposed to high levels of vinyl chloride
show greater thun expected incidences not
‘only of angipsarcoma but certain other can.
cers as well, The ramifications of these find-
ings for the future of the Industry and its
workers remuain to be seen. However, for
the veternn PVC  workers, - whatever.
. changes the findings produce will be useless
in counteracting the insidious effects of
working day after day, yeur after year, in,
‘what now i3 generally viewed as a contami-

nated atmosphere,
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