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classic chronic loxicity and tumorigencsis uniil the mechanisms 1or tath are
complc{c[y understood for a specific chemical substince. The scientific I terature
is replete with demonstrition ol tumor induction in animals cxposed b\ one
or more of several routes to a large varicty of chemical substances, :\Ilhom.h
even one such finding should immediately alert industry and governmental agen-
cies alike to a possible problem, certainly in-depth review und critical evaluation
is mecessary prior to establishment of mandatory control standards by such
agencies. Such in-depth review requires that all available informution and data
bearing on the problem be considered and evaluated on their merits.

Certainly degrees of carcinogenicity do exist, and it is entirely possible that
ihresholds for tumor induction may exist. Until such time as this hypothesis
is proved,-however. only the most stringent of control meusures will sutfice to
assure that employees are adequately protected from chemical substances con-
sidered to be potential human carcinogens. The assessment of carcinogenic
potential for a specific chemical substance must include the consideration of
published information, monitoring and control data from affected industries,
and the in-depth, epidemiologic cxperience of affected employecs. Negative
experience in industry regarding the incidence of cases of human cancer must
be considered in proper perspective, not only in terms of purc versus mixed
cxposures and adequacy of slatistical data, but aiso in the light of the proven
experignce in the dyestufls industry that the average latency period for develop-
ment of bladder cancer is approximately 20 or more years.

With these considerations in mind, it is necessary to reflect that the final
decision in promuigating an occupational exposure control regulation must be
that standard “. . . which most adequately assures, to the extent fcasible, on
the basis of the best available cvidence, that no employee will suffer impairment
of health or functional capacity even if such employec has repular exposure to
the hazard dealt with by such standard for the period of his working life.”
{ Occupational Safety and Health Act of 1970.)
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CASE STUDY 3: VINYL CHLORIDE—
BEST AVAILABLE TECHNOLOGY

Douald V. Lassiter

Qccupational Safety and Health Adniinistration
United States Department of Labor
Washington, D.C. 20210

Because one person out of every four in the United States dies of cancer, it
is of great concern that most estimates of the proportion of cancer induced by
environmental factors are in cxcess of SO9%. Boyland, in the United Kingdom
has further estimated that Y0% of all human tumors result from the action of
chemicals of environmental or endogenous origin, with the remaining 0%
induced by viruses and ionizing radiation.

The significance of these estimates for the occupational cnvironment, as well

" as similar estimates made here, is quite clear: long-term exposure of ecmployees

Vo

to carcinogenic chemicals must certainly increase risk of cancer. Yet, in only
a handful of instances has this general conclusion been amply demonstrated.
Explosive revelations such as those which characterized the finding that vinyl

- chloride induced angiosarcomu of the liver in exposed workers are very rare, at

least for the present. Few would dispute the conclusion, however, that if those
cmployces who contracted this fanal liver tumor had not been exposcd 1o vinyl

- chlaride, the probability of their contracting this rare discase wouwld have been

infinitesimally small.  Absolute_picvention of this particulur lumor could have
been assured if substantial exposure 10 vinyl chloride had not occurred,
* The increase in incidence of urinary bladder cancer among stomatic amine

~ dyestulls workers has been well documented. The greatly increased incidence

- of -mesothelioma among asbestos workers and of “out cell” carcinoma of the

lung among chloromethylation workers represent still other instances of occur-
rence of rare cuncers in much greater (reyuency among exposed workers than

“among the general population or unexposed cohorts.

“The truly aiarming common feature in each of these instances has been
retrospective recognition of cause and cffect some twenty or more years follow-
ing initiation of exposure. During these periods of lalency, many more tumors
undoubtedly have been initiated and now only await clinical verification, Un-
fortunately, such expericnces have been necessitated in the past lo demonstrale
clearly the need for cxposure controls. We must not, however, permit the
“body count” mentality of the Viet Nam era to find new acceplance in our
nation’s workplaces.

The situation is not so simplistic, however, as (o suggest the immediate, total
elimination of all chemicals tainted with suspicion of carcinogenic potential in
order to assure an exposure-lrec working environment, )

Sociocconomic benefits 1o be derived from large-scale ghemical production *
activitics for the individual cmployed in this industry as well as his employer and

"+ the nation must be considered. Such considerations, however, are valid, from
* . the standpoint of occupational health, only to the extent that they may affect
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&L-ci:;ioﬁs concerning substitution or elimination of suhsm‘!f

... be only weakly tumorigenic. In instances where carcinoge

¥ Lissiter: Vingl Chloride—Bust Available Technologyz

of a chemical s established. the oycrrifling,gunsi'dcrra!tion‘o th
pe whether he can remain competitive in a situation in whith'c
controls must be_instituted as required by stringent rcguln.n__
control exposure. and which will assurc minimum employee visk oLgal
Dificrences between situations involving absence of coptfols.‘ : 39
trols. or stringent controls depend princip_u!iy on substantiality qf ggle iy =
Jdence available to support regulatory decisions. Where such cvudcp Jageal
ocal. regulatory controls must reflect _tt!c current state-of-the-art in cgn
the following principles of carcinogenicity: R

1) realization of a period of latency. possibly of 20-30 yeary,
in duration; ) R 5 _
2) possibility of extremely low threshold of specics or u}div;duaj,: ¢
3) possibility of metabolic modification of parent chcmlc:.\_l su[:sl
unidentificd proximate or ultimate carcinogenic metabolite(s} i3y
additive or synergistic effects of concomitant workplace ex
other agents or facters, including cigarcette smoke.

4)

K

In the preamble to the rule promulgated on chlbcr 4 by ih? (_)‘qgk_lg i
Safety and Health Administration (.OSH.-\) rggul_atmg occupational eX
to vinyl chloride, four important policy determinations appear that
stage for future regulations involving occupational carcinogens:

1} *. . . the demonstiration of cancer induc_tion in humans at a7
level is not a prerequisite to a determination that a substancg;)
a cancer hazard for humans at that level,
“It would be imprudent to astme man fo l_ac Jess sensil
chloride exposure than experimental animais in the absen
sive evidence. . ST kAR
3} . .. the precise level of exposure which poscs - hazard,
guestion of whether a *safe’ cxposure level exists, cannot be de
answered, . . . Nor is it clear to what extent exposures.can,
reduced. We capnot wait until indisputable answers to‘lhcqﬁ;&:
are available, because Jives of employees are al stake. lTh_? [Orce
have had 1o exercise our'best judgment on the basis of the bestavay
evidence. These judgments have required a balancing process,
the overriding comsideratian has been the protection of emplgy
those who may have regular exposures to VC throughout thel
lives. . L :
“ . . ithe exposure limit of 1 ppm] is bused on cvuluatiqgl ol
available evidence und an a judgment .that the he:_lllh -an
employees must he protected 1o the fullest extent feasible,”,

4)

Mechanisms of carcinogencsis are far from being cpmplctcly compreljgp:
and fully understood, and the many variables surrounding oclcupat:ou:t[
genesis serve to cloud the sitution further, even when a specific agent Is sU
A more important aspect concerning occupational cincer must be reed
of cause and effect, at leant from the standpoint of control MEasures.
associated with occupational cxposure to a spegific chcmicn[ s'ubslaq;c,
considered not only from aspucts of acute and sqhacutc toxicity, but alsg
the potential to induce tumors. A clear distinction cannot be drawn:held
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