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Long term follow up of workers exposed to beryllium

Sir,-Cotes et al have reported cases of chronic
beryllium disease (CBD) in a beryllium refinery and
computed from air levels determined between 1952
and 1960 a mean annual beryllium oxide exposure
below 2 ,ug/m3.' Their conclusion, however, that this
indicates inadequate protection by the adopted TLV
of 2 ug/m3 DWA and a 30 minute peak of 25 ,ug/m3
is not sufficiently supported by the environmental
data available to them and is not confirmed by the
exposure history of 46 cases of CBD diagnosed
among our employees between 1940 and 1983.

In view of today's much more advanced sampling
and analytical technology, low level beryllium con-

centrations obtained more than 20 years ago must
be interpreted with great caution. This caveat
appears also justified for the plant environment
described by the authors. The recollection of
episodes with accidentally or otherwise raised
exposures by 17 workers, the fact that 9% of all
samples were above 2 ,ug, the omission of personal
or breathing zone sampling, and the occurrence of
two cases with acute beryllium pneumonitis during
the same period all suggest that raised beryllium
levels must have occurred much more frequently
than has been assumed by the authors. Breathing
zone measurements of airborne, respirable particles
may indeed be 10 to 100 times higher than in the
general area, and the reported acute cases could not
have occurred without exposures high enough to
cause CBD as well. The epidemiological analysis of
our own chronic cases left no doubt that all were
exposed to concentrations significantly above 2
,g/m3 as a daily weighted average.2
The paper, nevertheless, makes a strong, well

justified point for the avoidance of short term peaks
beyond the adopted limit of 25 ,ug/m3 for 30
minutes. Concentrations exceeding this level can
easily go unnoticed, and frequent personal monitor-
ing and breathing zone sampling in high risk areas
play an important part in our present exposure con-
trol efforts. Without them, our preventive pro-
gramme could not have succeeded in reducing the
incidence rate from 27 cases per 3000 (1940-60) to
2 per 3000 (1960-83) newly hired employees. The
fact that the last two cases resulted from accidentally
high exposures lends additional support for the
efficacy of the 2 ug/m3 TLV.
The 25 ,ug short term limit was adopted mainly to

prevent disease from acute chemical irritation. The
"upper limit of 100 ,ug' quoted by the authors was

never part of the adopted standard. It was used only

British Journal of Industrial Medicine 1985;42: 69-72

during the development of environmental control
technology as a maximum level beyond which no
exposure was to be tolerated and production had to
be stopped until the source of contamination had
been corrected.
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On the relative toxicity of asbestos fibres

Sir,-One of the major controversies in asbestos
epidemiology concerns the differential toxicity of
the various fibre types, and in particular their
potency for the induction of mesothelioma. The
United Kingdom Advisory Committee on Asbestos
was of the opinion that the amphiboles, and in par-
ticular crocidolite, were more likely to produce
mesothelioma,' whereas in the United States OSHA
has proposed an identical control limit for all asbes-
tos fibres.2
Two problems bedevil the analysis of relative

hazard. The first relates to the confounding effect of
intensity of exposure; few studies have quantitative
estimates of worker exposure to asbestos dust and
one cannot be certain that the higher risk of
mesothelioma observed in one cohort compared
with another is not simply due to greater dust
exposure. The second pertains to the difficulty of
diagnosing this disease and the consequent unrelia-
bility of the death certificate diagnoses.
The recent papers of AD McDonald and her col-

leagues have gone a long way towards overcoming
the problem of comparisons of exposure because
both factories were concerned with textile produc-
tion, exposure evaluations were made by the same
hygienist, and exposure histories were calculated for
each member of the various cohorts.34 Although the
authors made an effort to go beyond the death
certificate to identify cases, they have pointed out
that the problem of undiagnosed cases of
mesothelioma remains.4 Although the correct diag-
nosis may not be made in each case of
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