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There is No Basis for the Suggested
1-hr Daily Max SO, NAAQS

 Human clinical studies of exercising mild-to-
moderate asthmatics show no statistically
significant increase of respiratory symptoms at
SO, peak exposures < 400 ppb.

* Epidemiological studies do not support the
suggested 1-hr daily max SO, NAAQS.
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Health Effects of Short-Term Exposure
to SO, in Clinical Studies™

1,000y ISA, Table 5-1: “Clear and consistent SO,-induced increases
900 in respiratory symptoms observed....”

“Respiratory effects attributed to SO, among asthmatics

800 > during exercise may be diminished after cessation of

g 700 exercise, even with continued SO, exposure.”

% 600 -~ |ISA, Table 5-1: “Moderate or greater decrements in lung

8 _ | function clearly demonstrated in asthmatics during exercise,
500 with significant interindividual variability in response....
400 ™ | Respiratory symptoms ... observed at concentrations as low

= |as 0.4 ppm.”

=00 L | ISA, p. 3-33: No evidence for statistically significant
200 J | SO,-induced respiratory effects.

*Subjects are asthmatics during exercise
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Interpretation of
Effects in Clinical Studies

 NAAQS should protect against adverse effects.

* A transient decrement in lung function should
not automatically be considered an adverse
effect.

« Minor transient lung function changes are
observed in exercising controls and can be
Induced by other stimuli such as cold, dry air,
stress, and fatigue.
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S0,-Induced Decrease in FEV, (%)
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S0, Concentration (ppm)

Final ISA Figure 4-3
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Lower Benchmarks for Short-term SO,
Suggested in REA are NOT Appropriate

» Effects observed below 400 ppb SO, CANNOT
be considered adverse by the REA éefmition
(2 100% increase in sRaw or 2 15% decrease in

FEV,).

 No effects observed below 400 ppb SO, are
statistically significant.

* The lowest exposures at which statistically
significant adverse effects occur are = 400 ppb.

* |tis highly unlikely that asthmatics would
experience adverse effects, according to the
REA definition, at exposures < 200 ppb.
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Clinical Studies Account for
Sensitive Individuals

 Clinical subjects included adolescent and adult
asthmatics at exercise.

« Asthmatic adolescents exposed via mouthpiece
(results in higher SO, exposure than real world).

* Linn et al. (1987) found responses of
moderate/severe asthmatics to increasing SO,
concentrations were roughly similar to those of
minimal/mild asthmatics.

* Responses to SO, not strongly dependent on
clinical severity of asthma.
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Clinical Studies Assess Rare Event
In Sensitive Individuals

* Clinical studies do not represent real world
scenarios.

 Unmedicated asthmatics engaged in moderate
exercise is not a common event.

« Exercise does not generally occur near an SO,
source that has the potential to produce high ground
level SO, concentrations.

* If peak short-term SO, exposure of 600-1,000 ppb,
respiratory effects typically diminish with cessation
of exercise, EVEN IF high SO, exposures continue.
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No Epi Support for
1-hr Daily Max SO, NAAQS

« Majority of studies reported null or weakly positive findings

« Weakly positive findings often became non-significant when
adjusted for co-pollutants

« Information on co-pollutants or other exposure-related factors was
not included in many studies

« Exposure misclassification could have biased results in either
direction

« Measurements from central monitors are not representative of
human exposure

— Spatial and temporal variability

— Association between ambient concentrations and personal
exposures are inadequately characterized.

Findings inconsistent with better-controlled human clinical studies
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Conclusions

 Clinical data do not support the suggested 1-hr
daily max SO, NAAQS
— Includes sensitive individuals (asthmatics, adolescents)
— Exposure scenario is rare event
— If symptoms do occur, relief by discontinuing exercise

— Effects at exposures < 400 ppb do NOT meet REA’s
definition of adverse

— Effects at exposures < 400 ppb are NOT statistically
significant
— Use of clinical data incorporates “safety factors”

« Epidemiology studies do not support the suggested
1-hr daily max SO,
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