
Why Use Anything But a Standard Spontaneous Breathing Trial
to Determine Readiness for Ventilator Discontinuation?

In recent years, there has been an increased emphasis on
the need for daily spontaneous breathing trial (SBT) as-
sessment and performance of SBTs where indicated.1 The
implementation of the ABCDE bundle (awakening, spon-
taneous breathing trial, coordinated efforts between health
professionals, standardized delirium assessment, early mo-
bilization) to improve liberation from the ventilator has
prompted us to refocus our attention on the importance of
daily assessment of the need for sedation and the early
initiation of SBTs in every mechanically ventilated pa-
tient. Based on current recommendations, the ideal ap-
proach to perform an SBT is to allow spontaneous unsup-
ported breathing for 30 min to 2 h.2,3 This can be
accomplished via the mechanical ventilator (zero PEEP
and zero pressure support) or via a standard T-piece.

Brochard et al4 demonstrated that in a selected popula-
tion of patients, those having first failed an SBT, weaning
was faster with pressure support ventilation (PSV), al-
though subsequent trials have shown that the performance
of an SBT, with or without PSV, results in the same out-
come.5 In this issue of RESPIRATORY CARE, Teixeira et al6

conducted a randomized comparison of approaches to an
SBT. They compared the efficacy of PSV to a T-tube and
to the use of proportional assist ventilation (PAV) during
the SBT in a heterogeneous population of 160 critically ill
subjects with respiratory failure from several etiologies
requiring ventilatory support for �24 h. Although their
protocol was sound, their results showed no clinically rel-
evant differences between groups. They found that length
of mechanical ventilation, length of hospitalization, extuba-

tion failure, time to re-intubation, and need for tracheostomy
were similar among groups. Essentially, it did not matter
which approach was used to assess for extubation readiness.

The results of this study are exactly what we expected!
As indicated above, when all patient types are compared,
the use of PSV during an SBT results in the same outcome
as a T-piece.7 In addition, the authors indicate that there
have been 3 previous comparisons of PAV with PSV dur-
ing SBTs, all with negative results.8-10 Most importantly,
the patient population they chose to study was one that gen-
erally can be rapidly discontinued from ventilatory support
once weaning criteria are met. About 50% of the subjects
randomized were trauma victims, �20% were subjects from
the medical ICU, �23% had a history of COPD, and only
�20% had a body mass index of �30%. The overall ICU
mortality of the group was 3.7%, and hospital mortality was
10%. The bottom line is that the study population was one in
which no one would expect any intervention affecting the
way an SBT was conducted to have an effect on the process
of ventilator discontinuation or on mortality.

SEE THE ORIGINAL STUDY ON PAGE 1527

We believe that the most important factor that affected
a lack of difference in the time to extubation, which was
6.6 � 4.2 d, was the fact that before the SBT, these sub-
jects were ventilated with the volume control continuous
mandatory ventilation (VC-CMV) mode. Recent data
would indicate that asynchrony is greater in VC-CMV
than in PSV,11 probably because of the 4 potential vari-
ables controlled by the ventilator during inspiration (pres-
sure, flow, volume, and time), 3 are controlled during
ventilation VC-CMV. This means that the patient must
accept on every breath a set non-varying delivered tidal
volume, the set inspiratory time, and a set peak flow and
flow waveform: not an easy task! As a result, asynchrony,
primarily in the form of double triggering11,12 and flow
asynchrony,13,14 is common during VC-CMV and recent
data indicate that there is an association between asyn-
chrony and length of mechanical ventilation,11 length of
ICU stay,12 and mortality.15 In PSV, the only variable
controlled by the ventilator is the set pressure; the patient
on a breath-to-breath basis can vary tidal volume, inspira-
tory time, and peak flow: a much easier task.
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With PAV, a different approach to ventilatory support is
provided.16 Instead of the ventilator forcing the patient to
accept the ventilatory pattern set by the clinician, with
PAV, the ventilator follows the patient. In PAV, we do not
set pressure, flow, volume, or time. The only variable that
is set is the percentage of the inspiratory effort that is
provided by the ventilator. The ventilator allows the user
to adjust the proportion of effort to maintain patient work
mostly in the normal spontaneous work of breathing range
(0.3–0.7 J/L). As patient effort increases, the ventilator
pressure work also increases. This is exactly the opposite
of VC-CMV, where more work performed by the patient
means less work performed by the ventilator. In pressure
ventilation, the work preformed by the ventilator is con-
stant; however, recent data do not indicate a reduction
in patient work compared with volume ventilation.16

Neurally adjusted ventilatory assist (NAVA) operates
similarly to PAV.17 The only difference is that NAVA
proportionally unloads the patient’s inspiratory work of
breathing by applying airway pressure per each microvolt
increase in the diaphragmatic electromyographic signal.
Overall, the application of ventilatory assistance is the
same with PAV or NAVA: The greater the patient effort,
the greater the ventilator pressure, and the lower the pa-
tient effort the lower the ventilator pressure. Thus, the
patient, not the ventilator, controls the ventilator pattern.
Both PAV and NAVA have been shown to reduce asyn-
chrony compared with PSV.18,19

We acknowledge that in very select populations of pa-
tients (eg, severe COPD, inappropriately small sized en-
dotracheal tubes, morbid obesity), the approach to per-
forming an SBT may have an impact on time to extubation.
However, in a heterogeneous group of patients requiring
ventilatory support, we would not expect the approach to
an SBT to have an impact on time to extubation. But what
we do expect is that the mode of ventilation applied once
a patient begins to trigger inspiration has an effect on time
to extubation. We would recommend that this trial be re-
peated with a single approach to the SBT but with differ-
ent modes of ventilation once controlled ventilation is un-
necessary. We expect that the selection of a mode of
ventilation (PAV or NAVA) that markedly reduces asyn-
chrony and, as a result, patient work/effort would have a
beneficial effect on time to extubation.
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