
Letters to the Editor

Isolation Rooms for
TB Control

To the Editor:
In their article “Isolation Rooms

for Tuberculosis Control” (1993;14:619-
622) Nicas et al appear to endorse the
California Department of Health Serv-
ice’s recommendation for the routine
use of high-efficiency particulate air
(HEPA)-filter respirators and, in some
circumstances, the use of powered
air-purifying respirators with HEPA-
filters. Compared with surgical masks,
these devices reduce face-seal leakage
by 50% to 90%, respectively, and filter
leakage by more than 99%.’  They note
that such devices are cumbersome,
may frighten and alienate patients, and
may interfere with healthcare delivery.
Still, they state, “These arguments...
do not justify allowing healthcare work-
ers to avoid using proper protective
equipment” (emphasis added).

Current focus on the use of com-
plex and expensive HEPA-filter devices
for protection against acquisition of
tuberculosis (TB) is prompted by the
recent spate of institutional outbreaks
of TB in New York, Florida, and else-
where. Yet analysis of the factors con-
tributing to these outbreaks generally
revealed such basic errors as failure to
consider TB in the differential diagno-
sis, delayed initiation and inadequate
duration of TB isolation, inadequate
isolation room ventilation, and lapses
in standard respiratory isolation prac-
tices.’

HEPA-filter masks will not serve
to prevent nosocomial transmission of
TB if the diagnosis is not entertained
and if respiratory precautions are not
instituted in the first place. Although
fitted HEPA-filter respirators undoubt-
edly can reduce further droplet nuclei
exposure, their incremental benefit in
preventing TB could be marginal in
situations in which the other, more

basic features of respiratory isolation
are initiated early and maintained appro-
priately. The authors’ contention that
only advanced-design respirators con-
stitute “proper protective equipment”
requires clinical validation before these
costly and intrusive devices can be
recommended for routine use.

Lawrence Mintz, MD
University of California/

Mount Zion Medical Center
San Francisco, California
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The authors reply.

We appreciate the points raised
by Dr. Mintz in his letter because
these issues are of considerable con-
cern to both infection control and occu-
pational health practitioners alike.
While the focus of our editorial was
the design and testing of isolation
rooms for tuberculosis (TB) patients,
we also recommended the use of high-
efficiency particulate air (HEPA)-filter
respirators by healthcare workers,
including the use of powered air-
purifying respirators during cough-
inducing procedures unless adequate
source control measures are in place.

We concur that a TB control pro-
gram must include fundamental ele-
ments, such as the rapid identification
and adequate respiratory isolation of
patients suspected to have TB, as well
as the appropriate use of respiratory
protection by healthcare workers. We
do not recommend that all healthcare
workers wear respirators at all times
or when attending all patients. Rather,
in specific situations (identified as part
of a risk assessment conducted by
each facility) healthcare workers
should wear HEPA-filter respirators as

minimum protection. Because the
issues involved in using respirators
are complex and deserve a thoughtful
but lengthy discussion, we plan to
submit an article providing the ration-
ale for this recommendation at a later
date. In brief, we believe that the
increment in protection afforded by
HEPA-filter respirators is substantial.
While disposable HEPA-filter respira-
tors are more expensive than disposa-
ble dust-mist respirators, reusable
ones are comparable in cost and justify
overcoming problems to gain accep-
tance.

Dr. Mintz notes that numerous
nosocomial TB outbreaks apparently
involved breaks in standard TB infec-
tion control measures and improper
functioning of isolation rooms. How-
ever, to our knowledge, none of these
investigations have addressed directly
the contribution of respirators in reduc-
ing occupational TB transmission.
Although transmission reportedly has
decreased in outbreak areas of hospi-
tals following implementation of TB
control measures, we believe the obser-
vation period too short and the num-
ber of workers monitored too few to
draw reliable conclusions about the
relative effuzacy  of the control meas-
ures, including respiratory protection.
In our view, it has not been established
clearly that the use of disposable dust-
mist respirators has reduced occupa-
tional TB transmission adequately in
these settings. Given the excessive
penetration of disposable dust-mist res-
pirators, routine use of these respira-
tors should not be recommended for
protection against TB aerosols.

While clinical validation studies
are desirable, it probably will be diffi-
cult to isolate the effect of any one
control measure (eg, use of a particu-
lar type of respirator) in reducing occu-
pational TB transmission. Until such
studies can demonstrate reliably the
efficacy of a particular type of respira-
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tor in reducing TB infection rates, we
think it prudent to recommend HEPA-
filter respirators based on the physical
behavior of TB droplet nuclei and the
effectiveness of these respirators in
reducing inhalation exposure to parti-
cles in this size range.

Robert Harrison, MD, MPH
Janet Macher, ScD, MPH

Joan Sprinson, MPH, CIH
Mark Nicas, PbD, MPH, CIH

Sarah Royce, MD, MPH
California Department of Health Services

Berkeley, California

To the Editor:
In their commentary on isolation

rooms for tuberculosis control, Nicas
et al (1993;14:619-622)  have framed
appropriately the discussion on the
occupational hazards of tuberculosis
CB) in healthcare settings. Specifi-
cally, I agree that we need to answer
two principal questions: What is an
acceptablerisk of Mycobacterium tuber-
culosis infection for healthcare work-
ers? And on what evidence should TB
control programs be based? (Possibly,
a third question, relevant not only in
developed countries but, more impor-
tantly, in developing countries where
occupational TB is a much more sub-
stantial risk, is what resources are we
as a society willing to invest to reduce
occupational TB risks?)

I disagree with their answers to
both of the questions. They recom-
mend an annual occupational risk of M
tuberculosis infection of 0.01%. This,
they say, is analogous to similar risks
judged acceptable for occupational
carcinogenesis. The risk level that they
proposed would appear to be substan-
tially more rigorous than is currently
in place for occupational needlestick
injuries. I think any survey of
healthcare workers almost certainly
would suggest that disease transmis-
sion by needle injury is viewed by
healthcare workers as being much
more important to them than that of
TB. Second, there obviously is a diier-

ence between the risks of potentially
fatal occupational cancers and the read-
ily treatable outcome of clinical TB.
Finally, the use of M tuberculosis infec-
tion as the outcome measurement
ignores the clinical fact that only 10%
or fewer of infected individuals will
develop clinical TB over their lifetime1;
thus, 90% of the individuals who
develop the outcome of interest will
never have any clinical effect of this
outcome. Surely, these clinical data
should be used to increase the annual
acceptable risk at least by an order of
magnitude.

Nicas et al propose an answer to
the second question that physical sci-
ence principles should be employed
when developing TB control pro-
grams. They suggest that, if droplet
nuclei have aerodynamic diameters of
1 to 5 microns, then physical appara-
tuses that will capture such droplet
nuclei efficiently would be used rea-
sonably to reduce the hazards of occu-
pational TB. I suggest, on the other
hand, that the level of evidence for
occupational protection of healthcare
workers should be analogous to that
used elsewhere in clinical medicine for
therapeutic interventions? and that evi-
dence based on efficacy (“can it work”)
really is inadequate for any level of
decision-making. A more relevant stan-
dard would be effectiveness (“does it
work”). I am concerned that many of
the standards being suggested for occu-
pational TB control are based on effi-
cacy data alone. These would include
not only disposable dust/mist filter
respirators, but also particulate respi-
rator devices and ultraviolet light.
There is no evidence that these
devices, when implemented on top of
more established control measures,
such as the identification of infectious
patients, early institution of antituber-
culous chemotherapy, and air han-
dling controls, will produce an added
benefit in reducing TB hazards to
healthcare workers.

In my own institution, almost

every instance of occupational acquisi-
tion of M tuberculosis infection can be
attributed to failure to diagnose an
infectious patient. Consequently, the
elaborate (and expensive) additional
precautions being proposed likely
would have almost no impact on the
well-being of our workers unless they
were applied universally. We probably
would produce more effective use of
scarce resources by emphasizing
through policies, programs, and educa-
tional efforts the importance of early
diagnosis. Others may find that
resources spent on patient follow-up
and directly observed therapy would
have the greatest impact on reducing
occupational risks. What is needed is
clinical trial evidence that proposed
control measures will reduce the risk
of developing a clinically relevant out-
come.

In hospital infection control, we
have made a great deal of use of
standards, national and otherwise, in
guiding our practices. We would do
well, however, to remember the words
of the physician-playwright Anton
Chekov, who once noted, ‘There is no
national science just as there is no
national multiplication table; what is
national is no longer science.”

Geoffrey Taylor, MD, FRCPC
University of Alberta

Edmonton, Alberta, Canada

REFERENCES

1. Des Prez RM, Heim CR. Mycobacterium  tuber-
culosis. In: Mandell GL, Douglas RG, Bennett
JE, eds. Pn’nci~les  and Practice of Infectious
Diseases. New York, NY: Churchill Living-
stone; 1990:1877-1906.

2. Sackett DL, Haynes RB, Guyatt GH, Tugwell
l? Clinical Epidemiology: A Basic Science fm
Clinical Medicine. 2nd ed. Boston, MA: Little
Brown and Co; 1991:187-248.

The authors were given the opportu-
nity to reply to DE TaylorS  letter but
have chosen to respond at a later
time.
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