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Letters to the Editor

Response to Swaen & Duijts on the epidemiologic evidence for the carcinogenicity
of vinyl chloride monomer

We thank Gerard Swaen & Saskia Duijts for allowing
us to clarify a few issues on our interpretation of the
available evidence on the carcinogenicity of vinyl chlo-
ride, and we would like to reply to the three criticisms
they raise in their letter on the meta-analysis we recent-
ly published in the Scandinavian Journal of Work, En-
vironment & Health (1).

Risk of hepatocellular carcinoma

We think that the issue of an increased risk of hepato-
cellular carcinoma among workers exposed to vinyl
chloride is not solved. In such circumstances, it is not
unusual that different reviewers reach different conclu-
sions. In our view, the strongest argument in favor of
an increased risk is the dose–response relationship found
in the European multicenter study when the analysis was
restricted to cases of histologically confirmed hepato-
cellular carcinoma (2), and thus ruled out possible mis-
classification of liver angiosarcomas.

Swaen & Duijts state that we used the argument of
decreased mortality from liver cirrhosis as supportive
evidence for an increased risk of hepatocellular carci-
noma, since “benign processes in the liver may have
become malignant in the presence of VCM [table 1 of
their letter]” (3). In fact, we suggested “that vinyl chlo-
ride enhances carcinogenesis in an otherwise chronically
damaged liver [p 225]” (1) as an explanation of the de-
crease in liver cirrhosis mortality, not as argument to
support a causal association between vinyl chloride and
hepatocellular carcinoma, our hypothesis being that
common mechanisms, for example, the chronic prolif-
eration of hepatocytes, may underline both processes.
Swaen & Duijts, on the other hand, offer no explana-
tion for the decreased mortality from liver cirrhosis
among these workers.

Risk of soft-tissue sarcoma

Contrary to Swaen & Duijts’ statement, the four cases
of angiosarcoma identified among the 12 deaths from
soft-tissue sarcoma in the North American cohort study
were not confirmed cases of liver angiosarcoma (4), and
this lack of confirmation explains our reluctance to ex-
clude them from the numerator in our meta-analytic

estimate for soft-tissue sarcoma. We think that, in our
review, we presented arguments both in favor and
against an increased risk of soft-tissue sarcoma, and we
did not conclude that a such link can be established on
the basis of the current evidence. In fact, in the final
part of our review, we mentioned the results on soft-
tissue sarcoma as an example of a situation in which
diagnostic misclassification of rare conditions can gen-
erate false associations.

Meta-analysis when heterogeneity is present

Different approaches are used for dealing with the op-
portunity and way to conduct a meta-analysis in the
presence of heterogeneous results, and we are not con-
vinced that the one proposed by Swaen & Duijts (fixed-
effects model when the P-value of test of heterogeneity
is ≥0.1, random-effects model otherwise) is superior to
the one we used (random-effects model when the P-val-
ue of the test of heterogeneity is ≥0.01, no summary es-
timate otherwise). In any case, the point estimates and
confidence intervals reported in table 2 of their letter
are very similar to those reported in our paper.
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