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Niosh Docket Office:

| received the message below from an industrial hygienist at the Lawrence Livermore Laboratory, with the
presentation by Mark Nicas on respiratory protection for bioaerosols. The statement on the top of the first page
of the presentation directs comments on the material to you. | took the time to read this somewhat thoroughly
because | am responsible for implementing the respiratory protection program at the UC Davis Medical Center.
I have decided to send you my comments because | realize that the final recommendation in this presentation
could have major impact on how most health care facilities run their respiratory protection program. Here are
my comments for consideration:

1. A protection factor of 1000 (0.1% leakage) is assumed for a hooded PAPR to compare to a protection factor
of 10 for an N95 filtering facepiece, which eventually leads to a calculated risk difference of a factor of 100 for
protection from exposure to bioaerosols and the recommendation to use PAPRs instead of N95 masks.
Currently, | believe there is a lot of disagreement on what should be the assumed protection factor for hooded
PAPRs (as well as other types of PAPRs). Some sources say that the protection factor should be assumed to be
as low as 50. In fact, the NIOSH "Interim Recommendations for the Selection and Use of Protective Clothing and
Respirators Against Biological Agents" (October 2001) indicates that a PAPR with a HEPA filter provides a
protection factor of 50. From observing quantitative fit test results for tight fitting respirators, | know that a PAPR
with HEPA filters (P100) has a much higher protection factor than an N95 filtering facepiece, but NIOSH should
include the rationale for using a higher protection factor for the PAPR in these calculations than those
recommended by other respected sources if this presentation is adopted.

2. The calculations that eventually produce the risk levels in the first example of exposure to small pox bacteria
(3% for N5 use, 0.03% for hooded

PAPR) discussed in the presentation do not include the consideration of air cleaning (air changes per hour) in
the room that a health care worker would be exposed. Typical isolation rooms should have 12 air changes per
hour or more which cleans the air rapidly, so this example should state that the air concentration level assumed
and risk level calculated are from a simplistic scenario that does not account for the dynamics of ventilation in
the area of exposure. The risks calculated appear to have been produced just to show that a PAPR filters out
100 times more particles, and hopefully not to convey actual risks that workers can be expected to be exposed
to. To get closer to real risks, we need to better estimate the real air concentrations they could be exposed to.

3. The second example set of calculations for risk from M. tuberculosis do a good job of estimating the average
generation rate of respirable bacilli coughed into the air per hour, but the discussion that follows this leading to
an estimated risk of 9.5% for N95 protection and 0.1% for PAPR protection does not seem connected well with
the earlier calculations - to the point that the risks look somewhat pulled out of the air. In trying to make sense
of this, assume that the calculated generation rate of 1.5 respirable bacilli per hour is coughed into a 50 cubic
meter room, then the risk to a worker of inhaling a bacilli in one hour of work is:

1 m3 breathed x 1.5 bacilli / 50 m3 =0.03 or 3% (assuming 1 m3 breathed per hour and the bacilli has equal
probability to be anywhere in the room air and no probability to deposit on a surface in the room)

Then take into account ventilation cleaning affect of room air changes, and this probability would be much
lower. Then take into account the protection factor of the N95 or PAPR. So, | think when accounting for a
realistic scenario of a patient coughing out 1.5 respirable bacilli/hr into a typical isolation room (12 air changes
per hour) and the worker wearing an N95 respirator for one hour of work in the room, then the probability of the

1




worker inhaling that bacteria could be well below 1%.

In summary, the effort of the presenter is appreciated in that an overall quantitative approach in estimating a
worker's risk to bioaerosols is developed and it certainly can be useful in determining acceptable respiratory
protection. Itis just good to make a point of the important variables in real situations that should be considered
to refine these risk estimates, especially if the risk estimates are going to be used by policy makers. Further
work on this should be done before ruling out the usefulness of the N95 respirator in many health care situations.

Can there be a "graded approach” - should PAPRs be required for high risk health care situations and the N95
respirator allowed for lower risk situations?

Bill James, MS, CHP, CSP
Environmental Health & Safety
UC Davis Health System
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