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firmed by autopsy. The lungs have been investigated
for asbestos mineralogically.
Fifteen of the 160 mesotheliomas have occurred in
furniture workers (9.4 0/0). The percentage of furniture workers among occupationally active Swiss men
amounts to 1.9 % (1). The difference in the percentages is not explainable by selection bias and parallels
the relative risks calculated by Drs Minder and Vader
(1). In contrast to their descriptions we found asbestos
in the lungs of 14 of the 15 furniture workers . Six had
worked some time in workshops for railway car construction and repair. We have described a cluster of
mesothelioma cases in these workshops (5) .
Three of the cases analyzed by Drs Minder and
Vader could be identified within the Zurich cancer register. One among them could be traced as having formerly been employed in a production factory for
refrigerators where asbestos was widely used. Another
man had owned a workshop for inside installations and
fittings . Another furniture worker who died from
mesothelioma (not included in Drs Minder and Vader's
study but found in the Zurich cancer register) had
worked in the locomotive industry; another, who died
from carcinoma of the colon, had asbestosis. From our
experience the occupational title "furniture worker"
implies an increased probability of former exposure
to asbestos. Such workers may have had direct or indirect contact with asbestos from their own or other's
activities at their workplaces, like other workers con nected with the construction industry (3) . Apart from
the zeoliths in some villages of Anatolia, asbestos is
the only agent whose connection with mesothelioma
has been proved epidemiologically. In view of the high
relative risk due to asbestos, it seems highly improbable that another factor should be found to have been
involved in the mesothelioma excess among Swiss furniture workers.
Drs Minder and Vader have based their analysis on
code 163.0 of the eighth revision of the International
Classification of Diseases (malignant tumors of the
pleura). The Swiss version of this revision of the International Classification of Diseases (6) uses a fifth
digit for documenting the type of tumor. "Pleural
mesothelioma" is generally coded as "16307 ." Two
of the cases reported by Drs Minder and Vader were
coded as "16301." This would mean " ca rcino ma of
the pleura" and is, from our experience, not specific
for mesothelioma. Moreover, and more important,
confirmation of the diagnosis "mesothelioma" is difficult and requires verification by autopsy or on sur gically removed tissue . Only one of Drs Minder and
Vader's cases in the Zurich register had an autopsy
done; in the other two cases the diagnosis, based on
needle biopsies only, was found to be compatible with
mesothelioma.
The cancer registries of Geneva and Zurich have investigated the reliability of the code " 163.0" in Swiss
death certificates. According to the Geneva registry (7),
23 men died from 1970 to 1985 from pleural meso-

thelioma. Only 15 were also documented as such on
their death certificates. Eight of 23 (35 %) were false
negatives, four of whom were indicated as having died
from lung carcinoma. On the other hand, nine of the
24 cases given the 163.0 code of the International Classification of Diseases on their death certificates
(37.5 %) were false positives, two of whom were found
to be lung cancers in the register.
In the canton of Zurich, 33 men died from 1980
to 1983 from pleural mesothelioma (8). Only 27 of the
cases were documented as such on the death certificate. Six of the 33 cases were false negatives, four of
which had been misdiagnosed as lung cancer. The rate
of false positives was 12 of 39 (31 %). The distribution of diagnoses in the "false positives" ascribed by
the death certificate to mesothelioma is interesting. In
four cases, only a cytological examination was found
by the registry; three died from lung cancer. In three
other cases of lung cancer the diagnosis mesothelioma could not be fully excluded.
Zurich and Geneva are cantons with a relatively high
frequency of autopsies (30 % for men). For Switzerland as a whole the autopsy rate is lower and the rates
of false negative and false positive mesothelioma cases
is probably higher than in Zurich or Geneva. One main
problem is the differentiation of mesothelioma from
lung cancer. This differentiation is important before
the risk of mesothelioma is quantified.
Therefore the risk estimates of Drs Minder and
Vader (1) must be viewed as crude from the information on both occupation and mesothelioma diagnosis.
We would like to add a technical detail, ie, the 203
deaths presented by Drs Minder and Vader as pleural
mesothelioma among men between the ages of 30 and
74 years occurred within seven years, the result being
a mortality figure of 2.3 /100 000 per year, which is
more in line with the general incidence figure given by
Drs Minder and Vader at the beginning of their paper
(1.5/100000).
In summary, Drs Minder and Vader have shown
Swiss mortality statistics to be a sensitive tool for the
ascertainment of occupationally associated tumor
risks, albeit the deficiencies in the documentation of
both occupation and cause of death. But for the quantification of risks and the specification of etiologies,
exact approaches are needed, ie, detailed investigation
of cause(s) of death and the exposure history of each
individual case.
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Authors' reply

While we agree with large parts of Dr Schiiler and
Professor Riittner' s letter, it nevertheless seems necessary to restate our position on some of the issues .
While a collection of well-do cumented and investigated mesotheliomas, such as the set assembled by
the Ziirich Group for Research on Pneumoconiosis,
is invaluable for man y purposes, we do not believe that
it is particularly suited to the estimation of rela tive
risks. A statement like "the difference of percentages
is not explainable by selection bias . . ." certainly needs
substantiation before it can be accepted. There is strong
rea son to believe that thi s set of mesothelioma cases
is " loaded" with respect to case s caused by asb estos
since the primary task of this group and the associated
laboratories is to search for and document asbestos in
lung tissue for cases of occupation al expos ure. Our
analysis, based on death certificat es, on the other hand,
while not allowing such an exact definition of
mesotheliomas, certainly does not su ffer fro m the
selection bias in favor of asbestos cases.
A mor e important point is that the an alysis of th e
seven cases (all deaths between 1979 and 1982 inclu-
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sive of furniture makers with the primary cause
mesothelioma found in our study) is not altered by the
pr esentation of Dr Schiiler and Professor Riittner' s.
Th e cases the y are talking abou t occurred after 1982
a nd thu s were not investigated by us. The re rema in
therefore at least three cases for which lung tissue was
investigated and no asbe stos was found. It need s to
be discussed whether another factor is responsible for
some of the mesotheliomas (or mesothelioma-like
neoplasms) found in our stud y. Ou r point was that this
issue cannot be laid aside lightly , and we see no reason to alter this position .
It is ha rdl y neces sary to state that an extreme specificity of cause of death is not necessar y, and indeed
not ad visable, in studies ba sed on official death statistics becau se of the limited quality of mortality statistics and the fact that the inclusion of false cases will
reduce relative risks. When there are relative risk s remaining after a dia gnosi s is broadened, th e true relative risk for th e specific d iagno sis is probabl y larg er
than the reported risk. Wid er classes are used to cat ch
most mesotheliomas, also tho se which are slightly misclassified . Investi gation of the qu ality of the diagnosis of mesothelioma, as ha s been done for the Geneva
and Ziirich can cer registers and reported on by Dr
Schiiler and Professor Riittner, tends to support our
typ e of anal ysis. In compa rison with the data of oth er
countries, Swiss mortality statistics seem to be fairl y
good on mesothelioma, with perhaps a slight overuse
of this cat egory .
We agree with the assessment o f our risk estimat e
as " cru de" ; first estim ate s usuall y are . With regard
to the last paragraph of Dr Schiiler and Professor Ruttner's lette r, we would like to resta te that it was not
our intention to find new etiologies, but rather to check
out whether, in Switzerland , there were th e same risk
groups or some additional risk gro ups fo r mesothelioma as in other countries. It seems that we have found
evidence that furniture mak ers arc at an increased risk
of mesothelioma. We also believe that th e que stion is
unanswer ed of whether this increa sed risk is caused by
asbestos onl y or , in addition to asbestos, also by an
agent related to wood dust exposure and agree that determining the an swer would meri t a large , comprehensive, and more exact investigation than can be achieved
with mortality sta tistics.
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