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Before the outbreak of SARS (severe acute respira-
tory syndrome) in 2003, there was no evidence to
support the claim that the use of noninvasive venti-

lation may increase the risk of transmitting infectious dis-
eases. This concern, however, became widespread early dur-
ing the SARS epidemic.1 Since that time, pandemic planners
around the world have classified noninvasive ventilation as
a high-risk procedure that should be used cautiously, if at
all, during an epidemic. However, the potential harm of
withholding the procedure under such circumstances may
outweigh the plausible harm of disease  transmission.

Despite the paucity of epidemiologic data, the notion that
noninvasive ventilation increases occupational risk has gained
currency as “a lesson learned from SARS.”1−3 Today, Ontario’s
Provincial Infectious Diseases Advisory Committee recom-
mends that non invasive ventilation should be avoided in
patients with febrile respiratory illness.4 It advises staff to “…
carefully consider the benefit of this procedure for the patient
versus the potential occupational risk.” Citing this advice, at
least one Ontario hospital has written an infection-control
guideline that prohibits the use of the procedure for patients
with any acute respiratory illness during an outbreak.5 The
World Health Organization,6 the United Kingdom’s National
Health Agency,7 the Hong Kong Lung Foundation8 and the
American Association of Respiratory Care9 have also pub-
lished guidelines that treat noninvasive ventilation as a high-
risk  procedure.

It is difficult to challenge expert opinion. However, the evi-
dence against noninvasive ventilation is not convinc ing. Hui
and colleagues’ experimental model to assess particle disper-
sion10 is frequently cited to support the theory that flow from a
noninvasive ventilator may increase occupational risk. In their
study, the authors introduced smoke into the lungs of a man-
nequin while noninvasive ventilation was being used. Then
they photographed plumes of smoke emerging from the vented
mask. Whether a mannequin simulates the use of this ventila-
tion procedure on a live patient is debatable. The model does
not reflect the circumstances (coughing, sneezing, speaking)
wherein the incidence of particle generation is greatest. Nor
did Hui and colleagues compare dispersion between individu-
als receiving noninvasive ventilation and others not receiving
it. During a cough, particles would impact against the inside
surface of the mask used to deliver noninvasive ventilation,
possibly reducing the number of free particles and their range
of dispersion into the environment. Because the peak flow

rates of a cough11 can be about 10 times greater than the usual
flow rate from a mask on patients receiving noninvasive venti-
lation, it would seem more logical for caregivers to fear the
unshielded cough more than a cough into a mask.

The only study to claim a statistically significant association
between the use of noninvasive ventilation and transmission of
infectious disease is a retrospective case–control study by Yu
and colleagues.12 The authors sought to identify potential risk
factors associated with superspreading events during the SARS
epidemic in China. They found that the use of oxygen by index
patients was more consistently associated with such events than
was the use of noninvasive ventilation and that noninvasive
ventilation was not a significant risk factor in large super-
spreading events. These findings contradict the authors’ con-
tention that the flow of gas from respiratory devices is a cause
of disease transmission, because portable bilevel ventilators
typically generate higher flow rates than are used to deliver
oxygen. Moreover, patients who receive noninvasive ventila-
tion would be expected to have more severe illness and higher
viral loads13 than would patients treated with oxygen alone.
Because noninvasive ventilation was not found to be a signifi-
cant risk factor in large superspreading events, one could
hypothesize that its use may have afforded bystanders some
protection against infectious aerosols.

The addition of noninvasive ventilation to standard therapy is
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Key points

• Current infection-control policies that limit or prohibit the
use of noninvasive ventilation as a high-risk intervention
are based largely on supposition.

• Withholding the procedure under the current guidelines
has the potential for considerable harm.

• In the face of the current influenza A(H1N1) epidemic,
research is urgently needed to better inform the debate
over whether noninvasive ventilation warrants
classification as a high-risk procedure.

• Given the available evidence, the precautionary principle
directs us toward the use of noninvasive ventilation during
an epidemic.
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associated with lower rates of endotracheal intubation and
decreased mortality. These benefits have been well documented
among patients with exacerbations of chronic obstructive pul-
monary disease and congestive heart failure.14 Similar findings
were noted among SARS patients who received noninvasive
ventilation for acute hypoxic failure.15

During an epidemic, it is not always possible to quickly dis-
tinguish infected patients from uninfected patients. The specific
cause of respiratory failure may be uncertain initially, with
patients typically presenting with a constellation of poorly
defined signs and symptoms such as fever and radiographic
infiltrates. Therefore, the broad restriction of noninvasive ven-
tilation would increase the risk that patients eligible for the
procedure may deteriorate to the point of requiring invasive
ventilation. Given the complications associated with endotra-
cheal intubation,14 restrictions on the use of noninvasive venti-
lation may result in a substantial number of avoidable deaths.

Some experts have suggested that exhaled gases be filtered
and extreme isolation measures be used for patients who
receive noninvasive ventilation. However, imposing addi-
tional precautionary measures would inhibit the use of this
procedure or result in its suboptimal application. Ultimately,
further research is required to inform the debate over whether
these measures are justified, or whether they represent inap-
propriate constraints on an important intervention.

Research may provide caregivers with valuable informa-
tion to guide practice during future epidemics. But how
should we proceed during the current influenza A(H1N1) epi-
demic? The precautionary principle is widely accepted as a
cornerstone of public health policy. As stated by the SARS
commissioner: “Yesterday’s scientific dogma is today’s dis-
carded fable. When it comes to worker safety in hospitals …
we should be driven by the precautionary principle that rea-
sonable steps to reduce risk should not await scientific cer-
tainty.”16 During the SARS epidemic, the suggestion that
 noninvasive ventilation may increase the risk of disease
transmission was considered sufficient justification to avoid
its use. However, in the 6 years since then, no convincing evi-
dence has substantiated that theory. On the other hand, non -
invasive ventilation has been proven to save the lives of some
pa tients in acute respiratory failure.

During an epidemic, hospital workers are at increased risk of
being exposed and becoming infected. However, it is unclear
whether noninvasive ventilation will increase this risk. What is
clear is that it is in no one’s best interest for patients to undergo
endotracheal intubation in cases where it could be avoided. In
light of the available evidence, the precautionary principle
would suggest that it is imprudent for policy-makers to await
scientific certainty. If the demand for sophisticated ICU ventila-
tors threatens to exceed supply during an infectious outbreak,

the expeditious use of noninvasive ventilation would help con-
serve that equipment for those who need it most. 
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