
Editorials

Preventive Use of Noninvasive Ventilation After Planned Extubation

Despite a thorough weaning assessment, including a
spontaneous breathing trial (SBT), liberation from me-
chanical ventilation via endotracheal extubation is associ-
ated with re-intubation rates of up to 24%.1 Re-intubation,
in turn, is associated with an increased risk of mortality,
intensive care unit (ICU) stay, need for transfer to long-
term care facility,2 and nosocomial pneumonia.3 Avoiding
re-intubation is therefore an important goal in weaning
mechanically ventilated patients. As part of achieving this
goal and improving weaning outcome in general, nonin-
vasive ventilation (NIV) has been increasingly studied and
utilized during the last 15 years. This increasingly frequent
use is reflected in a recent European survey suggesting
that NIV is being utilized by clinicians almost as fre-
quently for weaning as it is for initial respiratory failure
due to cardiogenic pulmonary edema.4

The use of NIV during weaning from mechanical ven-
tilation can be divided into 3 types. First, NIV can be used
as an adjunct to early separation from invasive mechanical
ventilation in patients who have achieved a minimal clin-
ical and respiratory stabilization but who fail an SBT and
need only transient low/intermittent ventilatory support.
This type of NIV use is supported by several studies that,
compared with usual invasive ventilation weaning mostly
in COPD patients, have shown that NIV resulted in shorter
duration of mechanical ventilation and lower incidence of
complications, with no difference in re-intubation rates.5–8

Second, NIV can be used as rescue therapy for patients
who develop respiratory distress or failure soon after ex-
tubation. Two randomized controlled studies testing this
type of NIV application versus usual care in patients with
respiratory failure of multiple etiologies showed no differ-
ence in re-intubation rates,9,10 and one of them suggested
higher ICU mortality in the NIV group, possibly from
delaying the necessary re-intubation.9 These findings led
to the idea that, by the time post-extubation respiratory
failure has developed, it may be too late for the patient to
be “rescued” from re-intubation using NIV. Therefore, the
third type of NIV use studied in weaning has been its early
or preventive use right after planned extubation following
tolerance of an SBT. This is applied with the intention of
preventing post-extubation respiratory failure, which some
patients might develop, and by extension re-intubation,
with its associated risks. Several randomized controlled
trials have evaluated this type of NIV use (preventive NIV),
the focus of this editorial.

Nava et al11 randomized 97 patients with at least one
risk factor for post-extubation respiratory failure (prior
weaning trial failure, congestive heart failure, PaCO2

� 45 mm Hg after extubation, � 1 comorbidity, weak
cough, stridor) to 48 hours of preventive NIV versus usual
care (without NIV rescue) and showed a significant de-
crease in re-intubation rate (16% absolute difference) with
NIV, but no direct effect on ICU or hospital stay and
mortality. Ferrer et al12 randomized 162 patients with at
least one of the following different risk factors (age � 65,
congestive heart failure as cause of respiratory failure,
APACHE II � 12) to 24 hours of preventive NIV (with
additional NIV rescue) versus usual care with NIV rescue,
showing a decrease of post-extubation respiratory failure
with preventive NIV, but no significant difference in re-
intubation rate or length of stay. They also noted a lower
ICU mortality in the preventive NIV group, but no differ-
ence in hospital or 90 day mortality. This same Spanish
group13 subsequently performed a similar trial, but now
selecting 106 patients who had chronic lung disease (� 70%
with COPD) and PaCO2

� 45 mm Hg at the end of an
otherwise successful SBT. Similar to their first study, they
showed a decrease in the proportion of patients meeting
criteria for post-extubation respiratory failure with preven-
tive NIV, but no significant difference in re-intubation
rate. ICU and hospital length of stay and mortality were no
different, but an intriguing 90 day mortality advantage for
the preventive NIV group was noted.

SEE THE ORIGINAL STUDY ON PAGE 204

In this issue of RESPIRATORY CARE, Su et al14 report a
large prospective randomized trial performed in 3 ICUs in
Taiwan, aiming to evaluate whether the preventive use of
NIV after planned extubation would reduce re-intubation
rate. Different from prior studies, this study did not select
patients according to risk of post-extubation respiratory
failure. The study patients belong to a mixed ICU popu-
lation with multiple causes of respiratory failure. After
being ventilated for at least 48 hours and passing a basic
weaning evaluation and an SBT, 406 patients were ran-
domized to preventive NIV for up to 72 hours versus usual
care with NIV rescue. The authors found no difference in
the rate of post-extubation respiratory failure and rate of
re-intubation. In view of the prior studies addressing the
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preventive use of NIV after planned extubation, these re-
sults are not surprising but add to the evidence from those
to draw some comments on their overall findings.

The selection of the appropriate patients who may ben-
efit from preventive NIV is a key issue. This selection
should include a high risk of post-extubation respiratory
failure, a condition likely to respond to low level ventila-
tory support, and the minimization of factors that impair
the effectiveness of NIV (inadequate airway clearance and
mental status). The unselective approach of the Su et al
study,14 at least as far as the first 2 elements, seems not
beneficial. The criteria for selection in the other studies,11–13

although with few in common, were quite different from
each other. Further definition of this patient selection is
needed before clear clinical recommendations can be
made. In the meantime, it is reasonable to suspect that the
conditions where NIV can prevent the original intubation
may be the same where NIV can prevent the potential
re-intubation.

The end points used in the trials to measure the benefit
of preventive NIV merit comment. Only one study showed
a decrease in re-intubation rate.11 The other 2 positive
studies12,13 showed a decrease in post-extubation respira-
tory failure but not in re-intubation rate. Preventive NIV
would be very beneficial if it prevented re-intubation, be-
cause there are important complications associated with
the need for re-intubation. Post-extubation respiratory fail-
ure that does not proceed to re-intubation, although im-
portant, has not yet been associated with the risks of re-
intubation. If re-intubation rate is not different, is it worth
placing every extubated patient (of a selected population)
on NIV when we can achieve the same re-intubation rate
using NIV rescue in 23–38% of them?12,13

Three possibilities can be entertained to explain the dis-
crepant results between the end points post-extubation re-
spiratory failure and re-intubation: that rescue NIV in the
control group prevents re-intubations (an assumption that
has not been proven, see next paragraph); that some pa-
tients who develop post-extubation respiratory failure sta-
bilize on their own not to need re-intubation regardless of
NIV; and/or that the studies were not powered to detect a
significant difference in re-intubation rate (given a control
re-intubation rate of about 20%).12,13 Looking at a down-
stream and more important end point beyond re-intuba-
tion, the impact of preventive NIV on mortality in these
studies has been neutral, inconsistent, or difficult to ex-
plain.11–14 A recent meta-analysis15 of the 3 European stud-
ies11–13 and a prior Chinese randomized trial16 reported a
pooled decrease in re-intubation rate and ICU mortality,
but no difference in hospital mortality. It is reasonable
however, to be skeptical of these results, given the heter-
ogeneity among the studies.

The treatment of the control groups to which preventive
NIV was compared also deserves consideration. The only
study that showed decrease in re-intubation rate11 com-
pared preventive NIV versus usual care without rescue
NIV. It can be speculated that not including rescue NIV
was the reason this study found a difference. The other 3
studies12–14 compared preventive NIV versus usual care
that included rescue NIV. This latter comparison is there-
fore preventive NIV versus rescue NIV (the third vs the
second type of NIV use in weaning). It is interesting that
“usual care” in these latter studies included a therapy (res-
cue NIV) that has not been proven beneficial, or has even
been suggested to be detrimental, by randomized stud-
ies.9,10 Only a study of a prospective cohort with acute
exacerbation of COPD compared with historical matched
controls offered direct evidence that the use of rescue NIV
could decrease re-intubations17 when compared to plain
usual care. It is likely that this study, evidence from the
use of NIV in the setting of initial respiratory failure and
early discontinuation of invasive ventilation in selected
populations, and clinical experience have been enough to
incorporate rescue NIV into “usual care.”

The latest published guidelines on NIV15 recommend
the use of preventive NIV after planned extubation in pa-
tients “considered to be at high risk for recurrent respira-
tory failure, but only in centers that have expertise” in
NIV. Its use in patients at low risk for post-extubation
respiratory failure is not recommended. The current study
by Su et al14 now supports this latter recommendation.

From the considerations on the current evidence de-
scribed, future studies on preventive NIV should consider
refining patient selection, a sample size to obtain statistical
power to address re-intubation rate as an end point, and a
3 arm comparison between preventive NIV versus rescue
NIV versus usual care without rescue NIV. The latter arm
would provide rigorous scientific evidence for the benefit
of rescue NIV, but may find resistance due to the experi-
ence and comfort of clinicians with “usual care.” Finally,
for well selected subgroups of patients, like acute exacer-
bation of chronic hypercapnic respiratory failure, the dif-
ferent types of NIV use in weaning are likely to blend
toward early liberation from invasive ventilation (to expe-
dite weaning) with additional rescue NIV support (to min-
imize re-intubation).8 Preventive NIV may still have a role
for other selected subgroups of patients at risk and for
some of us too hesitant to extubate a patient who cannot
tolerate an SBT.
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