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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON. D.c. 20460

April 24, 1987

Honorable Lee M. Thomas SAB-EHC-87-028
Administrator

U. 8. Envirommental Protection Agency TFFICE OF
401 M Street, 5. W. THE ADMIMISTRA TG R

Washington, D. C. 20460

Dear Mr. Thomas:

The Metals Subcammittee of the Seience Advisory Board's
Envirommental Health Committee has completed its scientific
review of EPA's most recent draft of a Health Assessment Document

for Beryllium. We are pleased to forward the results of the
Subcammittee's review to you.

The Subcommittee agrees with the conclusions reached in the
draft document concerning the evidence of carcinogenicity using
epidemiological and animal data. The Subcamnittee was not able
to reach congsensus on advising the Agency on the use of existing
data to estimate an upper bound to human risk. The Subcami ttee

We would appreciate a formal Agency response to the Subcom
mittee's scientific advice,

Sincerely,

Richard Griesemer
Chairman

Environmental Health Camitree
Science Advisory Board

WD Neen

Norton Nelson

Chairman ‘
Executive Comittes
Science Advisory Board

cCcr A. James Barnes
Vaun Newill
Craig Potter
Terry Yosie
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s YR UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
M; WASHINGTGN, D.C. 20460
e et February 12, 1987

Dr. Richard A, Griesemer

Chair, Envirormental Health Camittee OFFICE &F
Science Advisory Board THE ATMINISTRATOR
U.S. Envirormental Protection Agency

401 M Street, S.w.

Washington, b, ¢, 20460

Dear Dr. Griesemer:

Beryllium (EPA/600,/8-84,/026B: April, 1986) prepared by the Office of
Research and Development (ORD). Thig document was a revision of a previoms
draft dated December, 1984, The latest draft responds to our coments on
the earlier version, (See the SAB report of September 23, 1985.)

The draft document includes calculations that are essential to an
interpretation of human health effects. The Subcommittee firmmly agrees
with the conclusions of the revised document that the available epidemico—
logical evidence for carcinogenic effects of beryllium in humans is "ip-
adequate," and that the evidence of carcinogenic effects in animals is
"adequate," as defined in EPA's new guidelines for carcinogen risk assess-
ment.  This information places beryllium into a qualitative weight-of-the—
—evidence category of B2 ("a probable human carcinogen®).

The human data, although not consistent with the induction of cancer,
might be used to estimate 20 upper bound to human risk. However, a Sub-
camittee consensus does not exist regarding the advisability of the
Agency's using such an estimate. Same Subcammittee members suggest that

When ORD staff attempt to estimate the quantitative risk of carcino—
genicity of beryilium from animal studies, a dilemma arises., First,
parenteral administration data, such as those indicating the induction of
bone tumors in rabbits after beryllium injections, are unsuitable for
reaching any conclusions about the results of inhalation exposure.

Second, although the data demonstrate that inhaled beryllium can induce
lung tumors in rats, the monkey data are less consistent., Earlier reports
of lung tumors in exposed monkeys, conducted without control animals,

were not confirmed by a later study conducted under the auspices of the
Department of Health, Fducation and Welfare. Given the lack of suitable
control data in the earlier reports, and the fact that they were conducted
at a time when investigators tended not to be concerned about the quanti-
tative description of their findings, most Metals Subcammittee members
regard the available animal data as inappropriate for quantitatijve risk
estimation,



Camparison of the animal and human data reveals a paradox in the
interpretation of carcinogenic risk for beryllium. For this reason, the
Subcommittee has reached beyond the description of the data in the draft
document and has conducted a detailed analysis of the Drimary publications
about animal carcinogenicity of beryllium., The Subcamittee reviewed six-
teen papers which are identified in an attachment to this letter.

The -culmination of this additional review has not, however, produced
a Subcommittee consensus about the suitability of carcinogencity data
fram animals for quantitative risk estimation. Scome members stil)] would
Support the use of an upper bound based on the inadequate human evidence
because (1) extrapolation between species is not required, and (2) the
physico~chemical form of beryllium examined in the epidemiological studies
resembles more closely the physico-chemical form to which people are ex-
posed in the envirorment than does the form examined in animal experiments.
Scme other members think that a better estimate of the upper bound to
human risk can be extrapolated fram the apima} experiments conducted
by Reeves, Deitch and Vorwald. Some mambers recommend that the Agency
estimate carcincgen risks frem those data for rats only and not extrapolate
to humans. Still other members believe that the data do not justify any
quantitative estimates of risk and that a4 quantitative estimate is not
required for regulatory purposes.

Subsequent to the meeting, ORD staff have attempted to prepare car—
cinogenic risk estimates that are factored for the solubility of the
beryllium campound or the firing temperature of beryl ores. Wwhile the
Subcammittee applauds the development of these hypotheses and hopes that
each will be illustrated in the final version of the document for discus-
sion purposes, the relevance of these hypotheses to a regqulatory risk
assesament is viewed with a great deal of skepticism. The solubility of
beryllium compounds in water is not similar, even on a relative basis, to
the solubility of the same beryllium campounds in lungs. The solubiliza—
tion process in the lung involves a fluid of different composition and an
active cellular process carried cut by macrephages and other cells. Simi-
larly, the firing temperature of beryl ores will affect the particulate
properties of the materials used in animal experiments, and the praperties .
of particles are critical to the deposition ang solubilization in Iung
tissue and, thus, to the dppearance of lung tumors,

The Subcommittee continues to disagree with the Agency's choice of a
model for the pharmacokinetics of inhaled beryllium particulates, In both
the current and previous draft Health Assessment Documents, FPA has
evaluated inhaled beryllium in places as if it were a gas. The Subcomittee
urges that staff develop a model that incorporates the features of: (1)
particulate inhalation, (2) dose to the pulmonary tree, (3) pulmonary
retention and distribution, (4) pulmonary absorption, and (5) dose rate to
sensitive cells. The Subcormittee understands that the eXisting data are
not entirely suitable for such a model and that staff will have to use more
assumptions., However, the advantages of such a model over the current
approach are that (1) itg description in Agency assessments will highlight
the major sources of uncertainty and the important data gaps, {(2) the
Agency will not have to overthrow its conceptua)l approach as new, more



appropriate data become available, and (3) it would incorporate state-of-
the-art information on the processes involved, which the current model
does not. Moreover, suggestions by Metals Subcommittee members should
help with this effort, :

The interpretation of a quantitative carcinogenic risk estimate for
beryllium pushes scientific uncertainty and extrapolation to the limit
because of same significant gaps in scientific information. Under this
circumstance, it should not be surprising that the Subcommittee cannot
fom a consensus, However, the Subcammittee does not believe that fil-
ling the data gaps is an important Agency research need because of other
significant health research priorities, and because current information
does not indicate that beryllium represents a sericus public health problem.

Cases of chronic beryllium disease, a pulmonary condition, did occur
under the exposure circumstances that existed before EPA's current
standard of 0.01 ug/m3 for ambient air and adoption of the practice of
washing workers' clothing in plants. The standard has been effective in
that no "neighborhood” cases of chronic beryllium disease have been
reported since it took effect, In contrast, the subjects of the epidemiolagical
Studies reviewed in EPA's assessment were expesed to high levels of
beryllium at a time when no standard was in plate, Since the epidemiological
studies based on those conditions provide inadequate evidence for human lung
cancer, it is implausible to expect detectable lung cancer in humans
exposed to beryllium levels in the environment today.

Singerely,

Venerd Wocs

Bernard Weiss, Fh.D.
Chair, Metals Subcormittec

ey

Ronald Wyzga, Sc.D. ‘
Vice~chair, Metals Subcormmittee
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