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Arpument for an Emerrency Temporary Standavd

Section 8(c){1) of the Occupatiovnal Safety and llealth Act
of 1970 instructs the Secretary to provide an cmergeney temporary
standard if he determines (1) that employces are exposcd to grave danger
from toxic substances or agents, and (2) that an emergency standard is
necessary to protect employees from such danger.

The Director of the National Institute for Oceupational Safety
and Health has declared (in Cleveland, February 12, 1974) that _ based on
information related to him by the B. F. Goodrich Company and his own
investigation,the cause of at least four deaths due to angioﬁarcoma of the
liver among former employees of the company's plant must be presumed to
have an occupational cause, At an earlier meeting, on February 1, 1974,
he stated that "on the basis of medical, epidemiologic and toxocologic
findings thus far, it would appear that a new occupational cancer has been

discovered associated with the polymerization of vinyl chloride in the

manufacture of .polyvinyl chloride, Vinyl chloride js the chief suspect. . . ."

Approximately ten covporations and at least 6,500 production
workers, organized by affiliates of the Industrial Union Department, are
directly exposed in vinyl chloride synthesis and its polymerization.

éﬁ‘;task force of NIOSH, industry ard labor specialists convened
on Febrﬁi&y*l2 by the Director of NIOSH agreed thut the process of vinyl
chloride polymerization, including the production of vinyl chloride itself,
must be presumed to be carcinogenic and that action should be taken for
.the sake of prudence in the public interest.
Actually, as the medical literature attached will indicate, vinyl

chloride has bLeen veparded by vesponsible investipators as highly toxie
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and probably carcinogenic in man {or some time. Industrial practice
at the B. F. Goodrich plant in lLouisville and clsewherc has aimed
at achicving onc-tenth of the allowabile limit published in the interim,
but current, standard established by the Occupational Safety and lealth
Administration. LECven that level does not mcet criteria established
by the Secrctary of Health, Education and Welfare for exposure to a
carcinogen. .

Therefore, it is clearly the réspansibility of the Secretary to |
determine that employe's are exposed to grave danger in the polymerization

process by which polyvinyl chloride resin is produced.

Based on information suppliad by the B. F. Goodrich Company,

- an investigation of their plant in Louisville, Kentucky, and other informa-

tion interim work practices have been transmitted to the company and to

the Manufacturing Chenists Association. There is no indication that these

recommendations are being implemented, no determination that they have even .
been distributed to all plants and there is no means by which employees
can participate or initiaté compliance with these recommendations. Therefore,
an enforceable regulation is necessary to ensure that employees are protected
from such danger as vinyl chloride and its polymerization may pose. <
o Thus, the-issunnce of an emergency temporary standard by

the Secretary is imperative.

Urgent. action by the Secretary is necessary. As investigation
proceeds in other countries and in other plants than that in Louisville,
we are discovering discasc of the liver that are likely precursors to
latent and developing cancers. Additional deaths £rom'iiver canger are
being uneovered that must be attributed to exposure during the production

of vinyl chloride and polyviny] chloride resin,
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The probability exists that reduction in exposure among
discased workers will reduce the risk of liver cancer and that
the identification of these workers may save their lives.

I11. Recommended Actioﬂ

The standards advisory committce on carcinogens appointed
to the Secretary, reported on August 27, 1973, proposed & scheme that
still represents, in our opinfon, the bbsk thinking applicable to the
control of any carcinogen. We recommend that the Secretary accept that
report (attached) with the following changes appropriate to'this
gituation:

(a) Purpose. The purpose of this standard is to prevent any

worker contact or exposure to vinyl chloride during its production and

polymevization as detected by the most censitive, feasible sampling and

an&lx}ical methods available. (The monitoring of vinyl chloride is scen as

an index of total centamination.)
(b) Scope and application. This section-applies to any workplace
in which a carcinogen is manufactured, processed, used, repackaped, released,

handled or stored.

L

sectiofig. _
¥ o

T

(d) Requirements for areas containing carcinogens

ii(!? Terminology. Eliminate (1), retain the balance of this sub-

/ Eliminate (1),
"or decontaminated" in (d)(2)(ii), "close to the point of exit" in (d)(2)(vi)./
Because of the volatility of vinyl chloride, we do not believe that the

installation of special shower facilities is necessary. Changes to reflect

this would be appropriate. The medienl requiremwents of“thc advisory com-

mittcée nee' to be amended. Our recommendatjors are those of Dr. Anderson,
clinical consultant to the Industrial Union Departwent, who will make his
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II (continued)

We believe that all of the appropriate, specific interim
recommendations transmitted Ly NIOSH to HCA be added to the recommenda-
tions of the advisory comaittee.

Furthermore, in view of information suppliedngf_kxﬁiggpstry

Ry -

representatives on February 12: that 500 - 3,000 parts per million

——

of vinyl chloride is entrapped in the polyvinyl chloride resin prior to

- — -

packaging and shipment, it is essential that the concentration of vinyl

e e ————— RS imr b At

chloride in the resin be reduced to less than 0.017% as quickly as

ossible,
ITI. Discussion of Medical Documentation
Hemangioendoatheliomns of the liver are very rare tumors. Fischer
described the disease in 1915. Up to 1971 there were 39 cases in the world
literature; Adam et al, (1972) added five cases,

Many different terms have been used to indicate this tumor,

such as ﬁnmangioblastoma, Kupffer-cell sarcema or angjoreticulo-endothelial

sarcoma.,
Hemangioendothelioma of the liver is a rapidly progressing fatal

Jhe gross appearance of the liver is characterized by multiple

-

__g?dulcs of various sizes. Spongy cavernous areas with numerous

cyst§ may be found; thrombi with areas of infarction are also reported.
Microscopically there is a diffuse proliferation of inter-

anastomosing blood vessels lined by prominent endothelial-like cells.,

The vascular component of the lesions is always prominent.

The course ic invariubly facal and characterized by a rapid progressive

downhill cvolution lecading to death pencrally within six months,




Vinyl chloridce, the wonomer of polyvinyl chloride, is a

gas with known anacsthatie nffect in hiyh toncentrarions., At the

some hipgh levels it is known to scusitize the heart towards the effect
of catecholamines, with possibly resulting faotal arrhythmias. Tlerc are

at least two fatalitivs dn acutely exposrd workers reported in the

literature. Dizziness, headache, disorientation are symptoms which may
+ be the alamm sign for acute overexposure.

The chronic effects of vinyl chloride have been studied by

Torkelson, Oyex, and Rowe on laboratory animals (rats, rabbits, guinea
pigs and dogs). The results, published in 1961, emphasized the toxicitv

for the liver and kidney at concentrations of 500, 200 and 100 ppm. The

conclusion of that study stated “ropeated cxposure to vinyl chloride at
concentrations considerably below the level that has been considered
safe for hunan exposure (500 ppm) has been shown to have an effect on the
liver and kidney of laboratory animals." It was recommended that daily
exposures should be limited to 100 pzm, although this level would not
offer any margin of safety. Izggstry sources claim that they have bean

T
successful in achieving levels of 50 ppm for many years in accordance

-

with the preferrved industrial hygiene practice of providing a margin of
)

> threshold limit value suggested by ACGIH was maintained at

recently whon it was reduced to 200 ppm. 500 ppm is the

current OSHA standard.
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In a study conducted in 32 plants engaged in production

and compounding of polyvinyl ehloride by Warren A, Cook el al., and

published in 1971, it is stated that during the cleaning opcrations
of reactors where polymcrization had taken place, workers had been
exposed to concentrations in the renge of 600 to 1,000 ppm. The study
ecovered 5,011 employces in various phases of vinyl chleride a"d.EElZ:
vinyl chlorida manufacturing in 32 plants throuphout the United States
;nd Canada. It was done on the requcst'of Manufacturing Chemists
Asgociation with the main concern to define the character, cxten? and

possible causes of a new disease discovered in workers of this industry,

the occupationnl acroosteolvsis, The fiirst cases had been reported in

1963, and soon reports were published from many countries, including
the United States, where 31 such patients had Lecn found by R. lI. Wilson,
et al., in 1967, from the Medical Division, B. F. Goodrich Company.

The main characteristics were Raynaud's phenomenon in the

fingers of the hands, due to marked constriction of the local bload.vessels,

followed by propressive bone lesions in the distal phalanees and skin changes

of the hands, forearms and sometimes even of the face, similar to those

seen inaeleroderma. Changes of the bones were also repeatedly deseribed

in the fiiste) parts of the radius, as well as at the sacroiliac joint and

o

the knee. Aithough therc have been many attempts to find an explanation
for this unique disease, no valid answar has been found until now.

In some of the reports on patients with acroosteolysis there

were chanpes (clinical and/or laboratorv) of the liver such as enlarped
liver, raired serum bilirubin, inercased icterus index, abnormal brom-

sulphalein .est (Keamer and J. F. Mutchler, 1971),
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In the mentioned epidewiolopic study on 5,011 exposed workers
in 32 plants, therc was no attompt to investigate a possible hepatotoxic
effect of vinyl chloride, although experimental research on animals
and reports on toxic effects on the liver in humans had been published.
No other orpans or systems were investigated except the hands, There-
fore there is at present only a very scanty available information on

" the toxic effects of vinyl chloride and/or polvvinyl chloride on the

S

\ liver. There are reports in the literature on the gffccts of polvviavi

~ chloride on the lunis. One casc of pneumoconjosis in a 30-year-old

worker who had inbaled polyvinyl chlovidc dust was reported; the lung
R
biopsy showed granulomatous lesions (foreign body type) to be present.

Similar fibrotic chances, and prlironarv funetion disturbances wore reported

in 96 workers exposed to polyvinvl chloride dust; the changes were more
e e el
pronounced in persons with long cxposure (Vertkin et al, 1970).

Polyvinyl chloride when implanted in animals, produces & fibrous

reaction which of<en propresses to local develapment of cancer. Vinyl

chleride was shown by Viola (1970) to be Lighly carcinogenic in rats.

Some prelininarv evidence irdicates that lesio~s of the liver

in vinv] chloride eynosed laborntorv aninuls fg histologically similar

e
to theqﬂgﬁElions in vinvl ehloride exposed huwans.

o
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