APPENDIX B -

October 13, 1978

S

Dr. william H. Foege
Director

Center for Disease Control
Atlanta, Georgia 30333

Dear Dr. Foege:

In response to your request for written answers to the queries concerning the
carcinogenic potential of oeryllium and its compounds, the following answers
arz supmitted. These answers are the result of careful review of all docu-
ments, punlications, and reperts furnished to us concerning the effacts of
beryllium exposures in animals and man. In review and discussion of this
material at the meeting of consultants in Atlanta on October 9, 1978, our
individual conclusions were found to form a consensus which follows:

Question 1: ’ .

ATe the animal studies cradible in showing beryllium carcinogenicity in a

least two species?

Answer: '

Yes, with the following qualifications. Lung cancers have been recorded in
rats and monkeys following the introduction of beryllium salts, usually
seryllium sulfate or peryllium oxide, into lungs by direct instillation or by
inhalation. ™any of the studies reportea lack rigorous analysis, are often
poorly controlled, suffer from inconsistent protocol and exposure periods, and
frequently lack statistical justification. Some of the studies reviewed were
unpublisned agency reports and have not been subjected to critical peer
review. The compounds of beryllium used in thesz studies are not among the
most common to which man is exposed in industrial environments. Thers are no
reports that beryllium copper alloys are carcinogenic, although these alloys
have not received adequate study. The concentration and duration of exposures
in which lung carcinoma develops in animals following beryllium exposures
varies greatly, but is usually associated with a long latent period. Therz is
some unpublished evidence indicating that even a single exposure by intra-
tracheal injection may after a long latency produce lung cancer in animals.
There nave been pitifully few studies of particle size of the beryllium agent
used in the inhalation studies. Little reliable information exists concerning
the amounts of beryllium retained in the lungs after these exposures, or the
time course of clearance of the beryllium materials from the lungs. Adequate
data for the development of dose time response patterns are not available. In
additionq to a development of lung cancers in animals exposed to beryllium by
inhalation or intratracheal instillation, the introduction of some beryllium
compounds intravenously or directly into bone produces osteogenic sarcoma,
which is a malignant bone tumor in rabbits and rats. One unconfirmed report
documents the development of this malignant bone tumor in a single rabbit
after exposure to overyllium by inhalation. There are no data indicating the
development of malignant bone tumors in man following beryllium exposures.
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Page 2 - Dr. Wwilliam H.‘Foege

In spite of the deficiencies in the reported studies, the evidence for the
carcinogenic potential of beryllium must be accepted. It is strongly recom-
mended that additional well controlled studies of the effects of inhalation of
peryllium compounds and beryllium alloys in animals be performed in order to
generate data relating to latency, particle size, the effects of copper
alloys, clearance, and dose response. These will provide much understanding
of the effects of beryllium exposure in man.

Question 2:
Is beryllium copper alloy a carcinogen?

Answer .
Therz are insufficient data availaole to answer this question. A single
animal exposure study had very low dose exposures in a small number of
animals.

Since a large number of workers are exposed to this alloy, we recommend that
appropriate studies be done to determine the nature and the extent of worker
exposures to beryllium copper alloy. We also recommend that this alloy be
tested as a carcinogen.

Question 3: .
Is tnere evidence indicating that beryllium is a carcinogen in man?

Answer:

The epidemiologic evidence is suggestive that beryllium is a carcinogen in
man. The evidence is not at this time judged to be more than suggestive
because alternative explanations for the positive findings have not been
definitively excluded. Likewise, the three reports (Wagoner, et al., 1978;
Mancuso, 1978; and Infante, et al., 1978) showing a positive statistical
association between beryllium exposure and human lung cancer are unpuolished
drafts, each of which is likely to require some revision after Journal peer
review prior to publication.

The few epldemiologic studies of beryllium and human cancer are only
suggestive that beryllium is carcinogenic in man. while alternative explana-
tions of the observed lung cancer excess have not been rigorously excluded,
the assoclation has not been shown to oe invalid or biologically implausaple.
Specially designed case control studies are needed to evaluate other risk
factors in the beryllium associated lung cancer cases. Confirmatory retro-
spective cohort studies should also be conducted. Nevertheless, it would be
imprudent from a public health prospective to delay our Judgment about
beryllium exposure of current workers until these studies are completed.

In our opinion, beryllium should be considered as a suspect carcinogen for
exposed workers,

David P. Discher, M.p.
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APPENDIX C

PHS BERYLLIUM REVIEW CONSULTANTS

David P. Discher, M.D.

Department of Industrial and Environmental Medicine
San Jose Medical Clinic

45 South 17th Street

San Jose, California 85112

Hans Falk, Ph.D., Associate Director

Office of Health Hazard Assessment

National Institute of Environmental Health Sciences
National Institutes of Health

Research Triangle Park, North Carolina 27709

Jerome Kleinerman, M.D.
Chairman, Department of Pathology
Mt. Sinai School of Medicine

City University of New York

5th Avenue and 100th Street

New York, New York 10029

Genevieve M. Matanoski, M.D., M.P.H.
Johns Hopkins University

615 North Wolfe Street, Room 2401
Baltimore, Maryland 21205

Samuel Milham, Jr., M.D,, M.P.H.

Health Services Division

Washington State Department of Social and Health Servnces
Post Office Box 1788

Olympia, Washington 98504

Hugh Pettigrew, Ph.D.

Mathematician

Mathematical Statistics and Appiied Mathematics Section
Biometry Branch

Nationai Cancer Institute

7910 Woodmont Avenue, Landow Bidg., Room 5C25
Bethesda, Maryland 20014

Carl M. Shy, M.D.

Professor of Epidemiology
University of North Carolina
Chapel Hill, North Carolina 27514
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APPENDIX =

Subsequent to October 13, 1978, the date of the letter set forth in Appendix B, the following have occurred:

a) Thethree .unpublished reports mentioned in the answer to Question 3 contained in the letter have been
published. ‘

b) NIOSH, the major scientific and technical resource for OSHA, as a result of scientific criticism of the
epidemiologic study principally relied on by OSHA in proposing a revised berylliumexposurestandard
has undertaken an expanded study of the cancer issue.

¢) OSHA has not adopted the proposed revised befyllium exposure standard.

d) Inaproceeding for compensation under the Pennsylvania Workmen's Compensation Act, the hearing
examiner made a finding of carcinogenicity on the basis of an opinion of a medical witness inrespect of
the epidemiologic study referred to by OSHA. The proceeding was settled and the finding was

withdrawn. ) -
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