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What is the most appropriate spontaneous breathing trial before
extubation in ICU ventilated patients?
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Mechanical ventilation, which is the most used organ replace-
ment therapy in intensive care unit (ICU), is a life-saving
intervention. In the ICU, the timing of liberation from invasive
mechanical ventilation is an important issue for clinicians treating
critically ill intubated patients receiving invasive mechanical
ventilation [1–3]. After resolution of acute illness, or in other words
when the resolution or improvement of the condition leading to
intubation are done, mechanically ventilated patients are liberated
from the ventilator, a process termed ‘‘weaning’’ from mechanical
ventilation [4–6]. Weaning and extubation, though following each
other in clinical practice, are two separate processes that pose
distinct problems. Separating the ventilator from the patient
(weaning) and removing the tracheal tube (extubation) are
challenging issues [1]. Indeed, if the patient remains intubated
too long, complications associated with prolonged invasive
mechanical ventilation may appear [7]. On the other hand, if the
patient is extubated too early, reintubation, which could occur in
5 to 25% of cases, is associated with higher morbidity and mortality
[1–8].

Before extubation, it is recommended to perform a ‘‘weaning
test’’, which consists of a ‘‘spontaneous breathing trial’’ (SBT)
[5,9]. The SBT aims to evaluate how the critically ill patient is able
to breath ‘‘alone’’ with no ventilatory assistance. In the standard of
care, two main weaning tests are suggested for non-selected adult
patients: a T-piece trial (oxygen supply without positive pressure)
and low pressure support ventilation (PSV), with a low level of PSV
without positive end expiratory pressure (PEEP), from 5 to
7 cmH2O, to compensate for the imposed workload due to the
endotracheal tube and ventilator circuit [5]. In case of presence of a
heated and moisture exchanger, the low level of PSV set should
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take into account the imposed workload due to the additional dead
space, which is evaluated from additional 2 to 5 cmH2O PSV level.

Although these two weaning tests are not equivalent in terms of
work of breathing (WOB) [10], no study has yet assessed the risk of
extubation failure. Therefore, both weaning trials are recommen-
ded to assess whether a patient is ready to be extubated
[5,11]. Moreover, the duration of the weaning test is also a subject
of controversy ranging from a ‘‘short’’ 30-minute to a ‘‘long’’
120-minute period.

In a recent Spanish clinical trial, Subira et al. [12] compared two
different SBT techniques in 1153 mechanically ventilated patients
in 18 ICUs. One was a ‘‘long’’ 120 minutes T-piece SBT (‘‘highly
demanding’’) and the other was a ‘‘short’’ 30 minutes low-PSV SBT
(‘‘less demanding’’). In both groups, patients who successfully
completed their SBT were extubated. The authors reported that
patients in the 30 minutes low-PSV SBT group were more likely to
be extubated compared to patients in the 120 minutes T-piece SBT
group. Successful extubation occurred in 82% of patients in the
low-PSV group and in 74% of patients in the T-piece group
(P = 0.001). Worthy of note is that patients in the PSV SBT group did
not experience a significant higher reintubation rate in the
72 hours after extubation (11% vs. 12%, P = 0.63). No significant
difference was shown for ICU length of stay (median 9 days vs.

10 days; P = 0.69) or hospital length of stay (median 24 days vs.

24 days (P = 0.45). In comparison with patients in the T-piece
group, those in the low-PSV group had significantly lower hospital
mortality (10% vs. 15% [P = 0.02]) and 90-day mortality (13% vs. 17%
[P = 0.04]).

The authors [12] should be congratulated for performing the
largest randomised clinical trial ever conducted comparing the two
common SBT techniques (T-piece vs. low PSV). They add a new
piece to the puzzle of the weaning process in the overall non-
selected patients. Their findings suggest that most patients can be
tested for a short 30-minute period using a so-called ‘‘low-PSV’’
level of 8-cmH2O and zero PEEP. Moreover, using the low-PSV SBT
add a safety process as the patient is continuously monitored for
the main physiological respiratory variables (respiratory rate, tidal
volume, minute ventilation. . .).

Future research should evaluate which additional prophylactic
strategies could be associated to the optimal SBT, with the aim to
increase the success rate of extubation [13]. It could be proposed to
evaluate:
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� the optimal analgesia-sedation protocol as the weaning process
of both analgesia-sedation and ventilator weaning are always
linked [7];

� the use of reconnection to ventilator before extubation that was
associated with reduced reintubation rate at 48 hours in a recent
study [14] (reconnection to ventilator was made in 25% of
included patients in the Subira study [12]);

� prophylactic non-invasive ventilation after extubation [15,16]
(prophylactic non-invasive ventilation was performed in 9% of
the low-PSV group and in 6% of the T-piece group in the Subira
study [12]);

� the use of prophylactic high-flow nasal oxygen cannula after
extubation [17–19] (which was made in 16% of the low-PSV
group and in 13% of the T-piece group in the Subira study [12]).

In summary, the Subira study [12] suggests that for the majority
of ‘‘easy to wean patients’’, a short 30-minute period using a so-
called ‘‘low-PSV’’ level of 8-cmH2O and zero PEEP could be
proposed as first line approach before extubation as SBT test.
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74, rue Raynouard, 75016 Paris, France

*Corresponding author. Anaesthesia and critical care department,
Saint Eloi Teaching hospital, Intensive Care Unit, university

Montpellier 1, 80, avenue Augustin-Fliche, 34295 Montpellier cedex
5, France

E-mail address: s-jaber@chu-montpellier.fr (S. Jaber).

mailto:s-jaber@chu-montpellier.fr

