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Incidence of cancer among vinyl chloride and
polyvinyl chloride workers: further evidence for an
association with malignant melanoma

S STORETVEDT HELDAAS.,! AAANDERSEN,? S LANGARD?

From the Health Department{Research Center,' Norsk Hvdro A/S, Porsgrunn Fabrikker, 3900 Porsgrunn,
the Cancer Registry of Norway,* Montebello, Oslo 3, and Telemark Seniralsjukehus,? Department of

Occupational Medicine, 3900 Porsgrunn, Norway

In a previous report! we presented results of a mor-
tahty study in a cohort of 434 male workers producing
viny] chloride and polyviny! chloride which gave sup-
port to the observations from animal studies? that
vinyl chloride (VCM) may act as a multicarcinogen in
man. We report here our finding of two new cases of
malignant melanoma of the skin in the extended fol-
iow up period 1980-4 versus 0-3 expected, giving six
cases versus 1-1 expected overall. Salmon discussed
the imponance of considering that less specific
tumours might also be induced by exposure 1o VCM,
and that high background incidences of such tumours
ke it difficult to show an increased incidence.? He
found 1t difficult to disnuss the excess of malhgnant
melanoma in the study population as being the result
of confounding factors, owing to the lower back-
ground incidences and the fact that the confounding
variables (race, sunlight exposure) are more connected
with geography than with personal habits, and there-
fore less likely to vary between control and cxposed
populations. Salmon also suggested that exposure to
sthvlene dichloride should be taken into consideration
i our study population since it had been used in the
process on site.® and he suggested that our data
should be reviewed with exposure to ethylene dichlo-
ride in mind. Since there was an increase in production
and in the number of employees during the work
period in which members were recruited to the cohort,
the observation period was short for some of the
members. !

Associations between occupational exposure fac-
tors and malignant melanoma of the skin have been
suggestad by some authors. In a study based on a
proportionate mortality analysis Thomas and
Dzcoufle found increased mortality of malignant
melanoma  among  white male phanmaceutical
production workers.* Alderson and Rushton found
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excess deaths from malignant melanoma among ol
refinery workers * Beral e7 al showed that individuals
with exposure to fluorescent lights at work had an
increased risk of developing malignant melanoma.®
whereas Rigel e af found no such association.”
Wright er al reported exposure to organic chemicals
and increased nisk of developing malignant mela-
noma.® Vigero er af found that work environments in
the telecommunication industry where soldering was
practised were associated with excess risk of malig-
nant mclanoma.” In a register based study where
occupational units were classified in terms of the
probable amount of soldenng work Sorahan er af
found no such assocation.'®

Table 1 Broad categories of work indicuting exposure
levels by follow up pertod. ohserved /O and expected (E)
cases of colon cancer (1CD 133,, brorchal cancer {ICD
162/163), and maliznant melanoma of the shin (1CD 190
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Group 1. High VOM (vinyl chloride) exposure
Group 2 Medium VOM exposure
Group 3 Low VCM cxposure.
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VMaterials and methods

The description of the study plant. the population. the
esumation of exposure. job clasufication. and the
method of follow up were essentially the same asin the
study conducted 1n 1979 ! When reviewing data about
members of the cohort. however. it could be shown
that some of them had been accounted ror more than
once 1n the first imvestigation due to different exposure
categorisation, This was not the ease for the patients
with cancer, but since the study was bzsed on a com-
parison of observed and evpected svalues from calcu-
lations on person-years. the estimated expected values
in the first report were shahtly too high The study
ropulation in our first report consisted of 454 male
workers and in the preseat imestigation it was
regced 10 430 male workers.

Results

A review of the upd:ted resufts s presented in table 1.
Nine different esposure categortes have been com-
bined into three groups reflecting high. madium, and
low eaposure to VOM. Table 1 al:o presents the
observed and expected numbers for those malignant
neoplasms that ssem to be of interest. For com-
panison. the follow up pertods 1953-84.1953-79, and
1980-4 are presented separately. The increased inci-
dence of cancer of the colon. bronchial cancer, and
malignant melanoma of the skin—as shown in the
previous report’ —was confirmed. and was accounted
for by the high exposure group. No new cases of Jiver
angiosarcoma appeared in the extended follow up
period.

Six malignant melanomas of the skin were observed
in the whole study population versus 11 expected
(table 1). Two new cases appeared i the exiended
follow up period versus 0 3 expected In addition we
are aware of one case of incipient malignant mela-
noma diagnosed in 1977 which was recruited from the
medium exposure group. This case has not been
mcluded in the table. The tumours were located as
follows: three on the trunk. two in the face-neck arca.
and one on the fool, The incipient mahgnant mela-

noma was located on the trunk. The mean time
between first exposure and the tme of diagnosis for
the scven cases occurring dunng the follow up peried
was 17-4 years (range 2-33). Seven cases of lung can-
cer were found in the study population versus 4-0
expected and two new cases versus 14 ewpected
appeared in the extended follow up period. Six of the
seven cases were recruited from the high exposure
group (table 1). Five cases of colome cancers were
abserved versus 21 expected. Two new cases versus
07 expected occurred 1 the extended follow up
period.

Table 2 presents the results straufied by year since
first exposure in those workers who were employed
between 1950 and 1964 when the level of exposure te
VCM must have been high ' For mahgnant mela-
noma there is a difference in the rate ratio bemween the
follow up periods, with hghest inaidence for the
shortest follow up periad. For lung cancer, however.
there is no apparent difference i the rate t:tio
between the obseryvation periods.

Discussion

The excess incidence of malignant melanoma of the
skin, lung cancer, and colomie cancer found in the
previous study’ was also seen m the present foliow up
study. The presented resulis also secm to support the
view that VCM acts as a mulucarcinogen in man.
which is in accordance with obser ations from animal
studies.” Salmon suggested that exposure to ethyiene
dichlonde should be considered as a possible causal
chemical in our study population as it had been used
in the process on site.? The cracking of EDC 1o VOM,
however, was introduced 1n 1967 and discontinued in
1971 and caposure to EDC could be documented m
only one of the colonic cancers. but this worker had
had only one vear of exposure to EDC and VCM and
he had also been exposed to asbestos.

We discussed the increased nsk of lung cancer and
colonic cancer in our first investigation,” and we have
no additonal comments. From table 2 it may be
deduced that two of the workers in which colonic
cancer developed started to work in 1968 and 1969
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respectively This weakened the suggested association
10 exposure to VOM, since the exposure toa VCM was
Jower' and the latent period was short As discussed
above there 18 no evidence that exposure to EDC
could explain the findings

The extended observation period has confirmed the
results from the first investigation, which suggested
association between exposure t0 VCM and malignant
melanoma of the skin. The additional cases even seem
to strengthen the association between exposure to
VCM and the development of malignant melanomas.
Only the incipient case was diagnosed by the company
phasician Therefore, it seems unlikely that the pres-
ence of an occupational health service has influenced
the results. The mncidence of cutaneous mahgnant
melanoma is said to be increasing in all parts of the
world where records are kept.'' The reason for the
nsing incidence has still not been fully understood.
Many authors hzve concluded that the association
Detween exposure to ultraviolzt fight (or sun) and the
dervelopment of malignznt melanoma of the skin was
complex'’ 12 or indect.'? Unlike patients with skin
cancars such as squamous and basal cell carcinoma,
the patient with melanoma was not an elderly individ-
uz! with 2 high total hfetime exposure to sun like
p=itents with cancers of the skin such as squamous
nd basal cell carcmoma !? Sober and Fitzpatrick dis-
vssed genetic and emvironmental factors and the
nZuciton of malignant melanoma '* Environmental
hemcals such as tear gas (x-chloroacetophenone)
ard pohchlorinated biphentis (PCB<) were suggested

possible causal agents Hilt e @/ posed the question
o whether occupational exposure could contribute

ad

o

o

~

veiopment of malignant melanoma of the
a suggested that eprdermiological studies lim-
ted 1o paiients with mahenant melanoma should be
out 1o investizate occupational exposure as a
possible rish facior.'® Qccupational exposure factors
sach as fluorescent Yight®® and soldering® !'° have
n suggested bus not confirmed.

In view of the small study and the low number of
cases of malignant melanoma of the skin the inter-

pretaticn of our findings 15 tentative. The occurrence
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of two new cases of mahgnant melanoma of the shin.
however, in the eatended follow up period seems 1o
strengthen the indicated causality between eaposure
to VCM und the development of malignant melarom:
of the skin in man

We thank Patricia Fior for linguistic help and Ann:
Eide for typing the manuscript,
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