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Editorial

Vinyl chloride: the evidence for human
carcinogenicity in different target organs

Ever since the original observation of the car-
cinogenicity of vinyl chloride in man' and animals,23
this compound has been studied to determine the
nature and mechanism of its effects. The observa-
tion of angiosarcoma of the liver in an occupation-
ally exposed group is now universally accepted, and
vinyl chloride is included among the relatively small
group of compounds whose carcinogenicity is not
only deduced on the basis of animal studies but
demonstrated in the human population. It should be
noted that the workers among whom these cases
arose were probably very heavily exposed even by
the less stringent standards of a few years ago, and
the total number of cases observed remains rela-
tively small in relation to the large number who must
have received some exposure to this widely used
industrial intermediate. The success of the
epidemiological method in demonstrating the prob-
lem, and indeed the reason for the initial discovery,
depends on the fact that angiosarcoma is an exceed-
ingly rare tumour in the general population. In the
absence of any evidence for " thresholds" in the dose
response for complete carcinogens, as opposed to
promoters,4 the risk assessment on which current
occupational health standards are based must
depend on the anticipated frequency of tumours
known to be caused by exposure to this compound.

It is therefore of great interest and importance to
consider whether other less specific tumours are also
caused by exposure to vinyl chloride, as proposed in
a recent publication in this journal.5 The rate of
incidence of other tumours could be much higher
than the rate of angiosarcoma formation, while
remaining difficult to demonstrate by epidemiologi-
cal methods. This is due to the higher background
incidence of these other tumours, and the substan-
tial variation in these rates caused by extraneous
factors. Various studies have suggested an increase
in lung cancer in exposed populations,6 but this
remains an extremely difficult case to demonstrate
owing to the high incidence of lung cancer in the
general population and its relation to smoking
habits. Even in the study presently discussed, com-
plete smoking histories were not available, and
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although the authors dismiss this confounding vari-
able as an explanation of their findings others may
choose not to do so. On the other hand, the finding
of an excess of malignant melanoma in the study
population is certainly both interesting and unpre-
cedented. It is also much more difficult to dismiss as
the result of confounding factors, owing to the lower
background incidence and the fact that the con-
founding variables (race, sunlight exposure) are
connected more with geography than with personal
habits and therefore less likely to vary between con-
trol and exposed populations. On the other hand,
some unexpected associations between this tumour
and occupational circumstances, such as the use of
fluorescent lighting, have been suggested, if not
proved.7 The reported association between expos-
ure to vinyl chloride and cancer of the colon and
thyroid gland is also of interest in considering the
overall risk from this material.
The interpretation of these findings must be tenta-

tive in view of the small number of cases and (except
in the case of the rarer thyroid tumours) modest
ratio of observed to expected cases. It is, none the
less, important, since an increase in the incidence of
relatively common tumours such as those in the lung
and colon could far outnumber the small number of
angiosarcomas (one in this study). Animal car-
cinogenicity studies which have been performed3
only partly support the proposition that vinyl
chloride is a cause of tumours other than liver
angiosarcoma in man. In rats angiosarcoma is
observed in the liver and at other sites. Tumours of
the brain and kidney are also observed, but there is
no obvious animal counterpart to the proposed
increase in colonic tumours or melanoma. Although
some studies have suggested an increase in skin
tumours (other than Zymbal gland tumours), this is
far less convincing than the situation in the liver.
The lung tumours observed in the original studies in
the rat by Viola et a12 were considered by Maltoni
and Lefemine3 to be metastases from Zymbal gland
tumours rather than primary lung neoplasms. Con-
versely, there is no human anatomical counterpart
to the Zymbal gland carcinoma observed in the rat.
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Apart from the Zymbal gland carcinoma and
angiosarcomas, the frequency of appearance of
tumours in rats exposed by inhalation became
significant only at high doses.

In the epidemiological work under consideration
it was observed that, at the period during which
excess non-angiosarcoma tumours were found in the
groups exposed to vinyl chloride, there was also a
process on site using the more potent mutagen8 and
carcinogen 1,2-dichloroethane (ethylene dichloride,
EDC). This compound has been shown to cause
lung, gastrointestinal, mammary, and subcutaneous
tumours in rat and mice at moderate doses in an
NCI bioassay.9 It should be noted, however, that this
was a gavage study rather than one using exposure
by inhalation, so the details of organ specificity may
not be comparable.

In view of these observations it may be desirable
to review the data on which the Norwegian study of
polyvinyl chloride workers was based, to determine
whether some or all of the tumours other than
angiosarcomas of the liver can be explained as a
result of exposure to 1 ,2-dichloroethane. Since
there is documentation of other exposure conditions
it seems reasonable to hope that this would be poss-
ible. The answer to this question has considerable
bearing on the presumed increment of risk due to
exposure to vinyl chloride at the higher levels
documented in this study. The risk implied at the
levels of exposure required under current legislation

is necessarily lower, but still worthy of considera-
tion.
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