
Editorials

Noninvasive Ventilation Failure: The Answer Is Blowing in the Leaks

Noninvasive ventilation (NIV) is expected to become
more and more common in the treatment of acute respi-
ratory failure,1 as new fields of application are explored,
and evidence of its efficacy is growing. Moreover, NIV
avoids some of the complications related to mechanical
ventilation and, in particular, to tracheal intubation.2

However, there is also an increasing awareness of the
complexity of NIV treatment. Success depends on multi-
ple factors not under the control of the clinical staff, such
as the cause and severity of the acute respiratory failure
and the patient’s comorbidities. But success is also strongly
influenced by the experience and skill of the healthcare
personnel: the choice of the right timing (early!),1 the choice
of the right ventilator,3 and the choice of the right venti-
lation settings. Above all, in our opinion, is the choice of
the right interface and the ability to motivate the patient to
keep the mask in place (without moving it to suboptimal,
air-leaking positions) despite some discomfort.

As a matter of fact, NIV failure rates as high as 50% for
patients with acute respiratory distress syndrome have been
reported,1 while a rate as low as 22% was observed in a
mixed population,4 and even lower rates in subgroups highly
responsive to NIV, such as COPD patients.5 How many of
these failures are avoidable, and how? The topic is rele-
vant because the mortality rate in patients who fail NIV is
reportedly very high.6,7

SEE THE ORIGINAL STUDY ON PAGE 1758

In this issue of RESPIRATORY CARE an elegant study by
Ueno and co-workers8 offers new insights on potential
hidden reasons for NIV failure, and implicitly suggests
how to reduce its occurrence. In simulated scenarios, Ueno
et al tested the impact of different degrees of air leak on
the performance of 3 NIV ventilators and 2 intensive-care
ventilators that have NIV modes. The NIV ventilators (but
not the intensive-care ventilators) compensated adequately
for the low and medium leaks; nevertheless, with the large
leak the PEEP and pressure support did not reach the set
levels in any of the tested ventilators. Triggering was also
negatively affected.

To put these findings into proper perspective, we should
know how often and to what extent moderate-to-high air
leak interferes with NIV in clinical practice. Air leak is
reported as a common problem,9-11 but we do not know

how frequently leak causes NIV failure. Vignaux et al12

reported that the magnitude of leak correlated with the
number of ineffective breaths and the severity of delayed
cycling, substantially affecting patient comfort. How often
is the patient so annoyed as to refuse treatment due to the
air leaks around the mask, or by the high air flow gener-
ated by the ventilator to compensate for the leaks, or by the
triggering malfunctions? And how often do the leaks pre-
vent reaching the set ventilation pressures and thus make
NIV ineffective? Simply, we do not know. But we should.
Besides, NIV application in ordinary wards is becoming
more common,4,5,9,10 and in that setting, monitoring of air
leaks cannot be as strict as in an intensive care unit, and
the consequences of a badly positioned mask could be
severe.

On the other hand, we must remember that reducing
leak around the mask is not without consequence when the
mask is tightened as much as possible.13 Although skin
lesions due to the mask are probably under-reported, they
are an important cause of patient discomfort. A prudent
balance between leak and mask pressure on the skin must
be achieved every time NIV is applied. This balance should
be mainly based on patient comfort, so we must always
keep in mind that the time spent listening to the patient and
motivating the patient is time well spent. Besides, system-
atically collecting patients’ perspectives on NIV treatment
could be a valuable research and quality-improvement tool.
What do the findings from Ueno and co-workers mean for
our daily practice? We propose 3 considerations.

First, NIV is quite different from invasive mechanical
ventilation, and possibly more complex. At the moment,
NIV is still more of an art than a science. In his recent
paper, Hess described the multiple factors that influence
patient-ventilator interaction and proposed some strategies
to optimize it.14 Success is highly influenced by what in-
experienced personnel could consider secondary de-
tails14,15; among these, to find the best-fitting and best-
tolerated mask is crucial. NIV efficacy is maximized when
it is applied early1; this window of opportunity16 closes
when acute respiratory failure becomes severe, but it also
closes abruptly if the patient becomes no longer compliant
and refuses the treatment. So, frequently there is a limited
available period for NIV, and no room for negligent ap-
plication. To maximize NIV’s effectiveness, the knowl-
edge and experience of the clinicians who prescribe and
apply the treatment are key factors. Fully trained NIV
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specialists should be promptly available as soon as NIV
is required; expertise in invasive mechanical ventilation
is not sufficient. An NIV service offered by a multidisci-
plinary team of physicians, nurses, and respiratory thera-
pists might be the best system.

Second, a wide variety of ventilators and interfaces
should be present. For difficult cases, the choice of a
costly, very comfortable mask could be appropriate and
cost-effective if it avoids tracheal intubation. The same
could be true for specifically designed, sophisticated NIV
ventilators.

Third, we know very little about what patients experi-
ence when treated with NIV, even if we are well aware of
how fundamental patient comfort is to NIV success.17,18

Without strict patient cooperation, the daily battle against
leaks and skin breakdown is lost. Patients have a lesson to
teach us about masks, leaks, pressure support, and inspira-
tory and expiratory triggering—a lesson not completely
available from observation of the patient and the ventilator
display.

In the meanwhile, we commend Ueno and co-workers
for having added a fundamental clue about potentially
avoidable NIV failure factors.
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