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% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
w WASHINGTON, D.C. 20450

OFFICE OF
THE ADMIMIBTRATOR

Honorable william D. Ruckelshaus
Administrator

U.5. Envirormmental Protectmn Agency
401 M Street, 5.W,

wWashimgton, D.C. 20460

ear Mr, Ruckelshaus:

The Clean Air Scientific Advisory Committee (CASAC) has canpleted its
review of two documents related to the development of revised primary
National Anbient Air Quality Standards (NAAOS) for Carbon Monoxide (C0).
The documents were the Revised BEvaluation of Health Effects Associated with
Carbon Monoxide Exposure: An Addendum to the 1879 Air Quality Criteria
Document for Carbon Monoxide written by the staff of the Office of Research
ard Development (ORD), and a staff paper entitled Review of the NAAQS for
Carbon Monoxide: 1983 Reassessment of Scientific and Technical Information
prepared by the Office of Alr Quality Planning and Standards (CAQPS). The
Camittee unanimously concluded that both documents represent a scientifically
balanced amnd defensible summary of the current basis of our knowledge of
the health effects literature for this pollutant,

As you know, the latest CASAC review of the €O documents took place in
an atmosphere of great scientific uncertainty and controversy due to the
fact that a group of scientists conducting a review of the protocols for a major
series of peer reviewed studies, carried out by Dr. Wilbert Aronow, had shortly -2
before concluded that adeguate standardized procedures for scientific
research were not utilized in those studies, Confronted with this situation,
Agency staff in both ORD and QAQPS moved quickly ard resolutely to analyze
the remaining scientific basis for the Clean Air Act requirement to finalize
a revised (O stardard. The CASAC concludes that, even without the use of
the Aronow studies to detemine a critical effects level from QD exposures,
there remains a sufficient and scientifically adequate basis on which to
finalize the ) standard,

As a result of its review of the information contained in these docu~
ments, the CASAC recammends that you consider choosing the 8-hour and
1-hour carbon monoxide stardards to maintain approximately current levels
of protection. A more extended analysis of the factors that led to this
recamendation is contained in the enclosed report.
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Thank you for the cpportunity to present the Comittee's views on this
important public health issue,

Sincerely, |

W T

Morton Lippman
Clean Air Scientific
Advisory Comittee

Enclosure

co: Me. Alvin Alm
Mr, Joseph Cannon
Dr. Bermard Goldstein
Dr, Terry Yceie
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CASAC Findings and Recamendations on the Scientific Basis for
a Revized MAACS for Carbon Monoxide

Addendum to the CO Air Ouality Criteria Document

1. A key issue in the'evaluatiop of public health risks from carbon
monoxide (CO) exposures concerns the relation between CO in fair ard its
displacement of oxygen in bleood hetnoélobin. The index for this displacement,
known as carboxyhemoglobin (COHD), is expressed as a percentage of the
blood hemoglobin. There is a scientific consensus that relatively low
levels of COHb are associated with critical (i.e., health impairing) health
effects. The discussion of the scientific evidence thus centers on what
percentage of COHb causes a critical effect,

On October 9, 1979, (ASAC submitted a report to the Administrator
concluding that the critical COMb level occurred within a range of 2,7—3.0%.
The Committee reacﬁed this finding following an extensive review of the
scientific literature, including a series of studies performed Ly Dr. -Wilbert
Arcnow, CASAC expressed some reservations about one of these studies =
(Aronow, 1978 which reported effects at levels [1.8%] well below the 2.7~
3.0% rarnge) in view of the fact that some confounding factors in the study
protocols were not appropriately accounted for. The Committee further
recamended that "given the uncertainties stewming from the methodological
approach, [the Agency]...should utilize the [1978 Aronow] study for margin
of safety considerations rather than using it for the determination of a
threshold value" (CASAC report, October 9, 1979, p.5). On August 31,

1982 CASAC sent a follow-up report on several issues related to the NAAQS
for carbon monoxide. In that report the Committee reaffirmed its prior
findings on the critical OOHb effects level., It should be noted that

CASAC's 1982 recawmendations were reached after the Committee members
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had an opportunity to review an additional (1981) study by Dr. Aronow which
concluded that a 10% reduction in the time to onset of an angina attack
occuwrred during treadmill exercise with 2% (OHb.

A review of the most recent upda‘i:e of this scientific literature in
the August 1983 draft EPA Addendum to the OO Air Ouality Criteria Document
persuades CASAC that there is no significant reason to substantively alter
its previcus findings. An elaboration of CASAC's current reasoning on
several isswes will clarify the Committee's position. 'These include:

A, The role of the Aronow studies

A key question raised about Aronow's work was whether or not the
procedures used insured that the studies were double blind. A double
blind protocol is _ohe in which neither the subjects nor the laboratory
technicians conducting the experiments and cc:llectin§ the data are aware of
key parameters of the study (exposure @mitions, timing, etc.) and the
results of the responses by the experimental group and the-control group. -
It is apparent that such double blind procedures were not applied in Aronow's
work because technicians who were Qirectly involved with the subjects knew -ﬂ
some ot the important parameters of the study, The lack of quality assurance
checks represents another issue of concern. In these respects, the results
of Aronow’s work do not meet a reasonsble standard of scientific quality
for a study of the kinds of responses of interest, and therefore, they should
not be used by the Agency in defining the critical COHb level,

B. The role of the Anderson study _

The 1973 study by Anderson et al, reported that angina patients exposed

to low QO levels while at rest experienced a statistically significant reduction

in time to onset of exercise imduced angina at average COHb levels of 2.9% and

A.5%. The study further concluded that there was a significantly lengthened
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angina attack during exercise at an average (OHb level of 4.5%. The 1983
C0 criteria document adderdum noted concerns expressed by some parties
about the study due to the small number of subjects studied, apparent
inc:onsistenciesJ between predicted and observed COHb levels, the possibility
that tﬁe protocols were not truly double blind, and the lack of subsequent
confimatory findings, h

CASAC reached several conclusions concerning this study/. It was trou-
bled that so few patients were included in the study design and that there was
uncertainty about the exposures to which the patients were subjected, The
Comittee agreed that it is important to replicate such a study, but the notion
that a study has no validity until it's been replicated i= flawed, Based
upon its current knowledge of how the study was conducted, CASAC presumes
that double blird protocols were, in fact, observed and that discrepancies-
between observed and predicted COHb levels are not as great or as seriocus
as originally suggested. In summary, while CASAC treats the Anderson et
al. study with caution, it can find no substantive reason at this ti.me. to
dispute the reported values, and it recomwmends that the Agency not disregard = -

its findings.
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C. Additional studies -

CASAC wishes to point cut two sets of additional studies which lend
support to concerns about low level QO exposures. In 1974, both Raven et al,
and Drinkwater et al. reported statistically significant decreases (less
than 53%) in exercise time for work capacity in healthy, nonsmoking young
ard middle aged ren at approximately 2.3 - 2.8;% ob. Also, a 1980 controlled
human exposure study by Davies & Smith observed changes in electrocardiogram
(EKG) measurements in a small rumber of healthy nonsmoking young men at
2.4% QOHb, Such 0 induced changes are a cause for public health concern
ardd should ke factored into the Agency's thinking for setting a standard

with an adequate margin of safety,



D. Use of the Coburn-Foster-Kane (CFK} equation
The CFK model is the most important available tool for analyzing a
mumber of physiologically important variables (blood volume and endogencus
0 production rate, for example) in order to project a relationship
between ambient OO exposures and resulting (DHb levels. While this
model, like any model, is subject to the need for additional evaluation
of QOHb in different population groups, it is reasonable to conclude that
the CFK equation accurately predicts CO uptake under differing exposure
conditions.
E. Sumary of cardicovascular effects
The Cammittee unanimously agrees that: 1) the key mechanism of CO thicitli'
is the decreased oxygen carrying capacity resulting fran the t_i,rraater af- |
finity of blood hémglobin for carbon monoxide than for oxygen; 2) reduction
in time to the oruaet‘ of an amyina attaék is a medically significant event
and should be considered an adverse ‘health effect; and 3) following a

review of the peer reviewed scientific literature (not includirng €he Arondw ™

studies), the critical effects level for NAACE setting purposes is

i"1

~mwevimaraly 3% COHb (not including a margin of safety).

2. A second important public health issue in setting a NAAQS for carbon
monoxide concerns CO-imruced central nervous system effects. Decreased
vigilance or sensory-motor function is a health effect which the standard
ought to protect against.. CASAC's position is that such behavioral effects
are observed between 5-8% COHb.

3. The Committee was asked to address the igssue of the role of CO in

Sudden Infant Death Syndrome (SIDS). A review of the current scientific



literature leads to the conclusion that there is not a sufficient scientific

hasis to establish a connection between a @O exposure level and SIDS.

OROPS Staff Paper Review of the NAACS For Carbon Monoxide

Based upon the addendum to the revised Air Ouality Criteria Document
for Carbon Monoxide, OAQPS developed a staff paper analyzing altermative
rarges of concentration levels for a final pranulgated stardard. The current suite
of primary standards is set at 9 parts per million (ppm) for the 8-hour averaging
time ard 35 ppm for the l-hour average.

CASAC was asked to advise the Agency on several issues associated with o
the proposed ranges. The following discussion responds to the Agency request.

1. CASAC reaffirms the judgrent it reached in its October 1979 report
that reduction in the time to onset of angina aggravation re@z_resents
an adverse health effect.

2. The Comnittee concurs with the AéencY that R-hour and l-hour
standards are the appropriate averaging times, but it recommends
that there be additional discus;ion and more explicit camparison
in the regulaﬁory package concerning the relétionship between the
two averaging times, particularly in terms of what attaimment of
the 8-hour standard portends for the health protection provided by
the l-hour standard,

3. The factors identified by‘ OAQFS for margin of safety

consideration are appropriate., Underlying CASAC's view of

the margin of safety, however, is its traditional belief that



where the scientific data, as in this case, are subject to large
uncertainties, it is desirable for the Administrator to consider a
greatér margin of safety than the numerical values ‘of COHb generated
by the Coburn equation might otherwise suggest.

The OAOPS staff recommends that the Administrator retain or

select an 8-hour primary standarmi in the range of 9 to 12 ppm.
With regard to the l-hour primary standard, the staff recomends
that a selection be made within the range of 25 to 35 ppm. CASAC
concurs that the propeosed ranges for 5oth the 8-hour and l-hour
primary standards are scientifically defensible. Given the uncer—
tainties within the scientific data base and discussion of margin
of safetly' issues, the Committee recouwmends that you consider
choosing. standard limits that maintain approximately current

levels of protection.



