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Respiratory disorders are one of the major reasons for admission 
into the Pediatric Intensive Care Unit (PICU), and mechanical 
ventilation is a major intervention carried out to save lives in 
these children. Although mechanical ventilation is lifesaving, it is 
not free of complications. Airway injury, ventilator-induced lung 
injury, ventilator-associated pneumonia (VAP), need for sedatives, 
and their resultant effects can all lead to prolonged morbidity in 
children. Hence, it becomes imperative to identify the patient’s 
readiness to sustain spontaneous breathing independent of a 
ventilator and liberate them from mechanical ventilation promptly. 
On the contrary, premature extubation exposes the child to risks 
of extubation failure, reintubation, aspiration, higher risks of VAP, 
and mortality. Both delayed and premature extubation result in 
higher complication rates, increased morbidity and mortality, and 
also escalating the costs involved. 

The phase of transition from complete ventilatory support to 
complete spontaneous breathing while maintaining adequate gas 
exchange is referred to as “weaning from ventilation.” It should 
be distinguished from extubation that refers to the physical 
removal of an endotracheal tube. Approximately 40–50% of the 
total ventilation duration is occupied by this weaning phase.1 The 
clinical decision to wean from ventilation has been traditionally 
based on physician’s judgment and clinical experience. The steps 
involved in weaning and subsequent extubation include (1) 
assessment of the readiness to wean; (2) spontaneous breathing 
trial (SBT) while monitoring the child for possible weaning failure; 
and (3) extubation. Readiness to wean is assessed once the child 
is stabilized and the primary indication for initiating ventilation is 
reversed. The parameters considered are (i) reversal of the primary 
reason for ventilation; (ii) ability to maintain oxygenation and 
ventilation with low FiO2 and positive end-expiratory pressure 
(PEEP); (iii) hemodynamic stability; (iv) acceptable consciousness 
level and airway protective reflexes; (v) adequate spontaneous 
respiratory efforts; (vi) sedation level; and (vii) fluid balance. This 
assessment is done daily, and eligible children are then weaned 
from ventilation.2

Once it is decided that the child is ready to be weaned, the most 
common approach is a gradual decrease in ventilatory support and 
assessing the readiness to extubate once they tolerate a low level of 
ventilator support. The alternative approach is to assess the readiness 
to extubate as soon as the patient meets the criteria to initiate the 
ventilator weaning process. SBT is used to assess the ability of a patient 
to maintain acceptable gas exchange with minimal/no ventilator 
assistance. Pressure support (PS) with PEEP, Continuous Positive 
Airway Pressure (CPAP), or a T-piece trial are the various accepted 
SBTs. Once the child is able to tolerate one of the three SBTs without 
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any increase in effort of breathing, they can be extubated, provided, 
protective airway reflexes are intact and are able to handle tracheal 
secretions. It was previously believed that breathing through a narrow 
endotracheal tube by infants imposes additional work of breathing 
and PS is needed to overcome this presumed additional work, 
although it has been proven to be not the case.3,4 It is also important 
to realize that provision of “minimal PS” offers substantial ventilatory 
assistance to the child and does not truly represent complete 
spontaneous breathing. A T-piece or CPAP ≤5 cm H2O provides the 
best assessment of unassisted effort of breathing.5,6

This entire process of weaning assessment and subsequent 
extubation could be protocolized or driven by individual physician. 
Protocolized weaning aims at having a uniform set of rules to 
reduce unwanted variability in the clinical practice. The use of 
protocols may also have the potential to enable nonmedical 
healthcare personnel, namely the nurses and respiratory therapists 
to take up the responsibility in weaning, thus initiate the weaning 
process at an appropriate time and potentially reduce the risks 
and costs associated with unnecessary prolongation of ventilation 
duration.7

In the current study, the authors have compared the duration 
of mechanical ventilation and extubation failure rates using two 
different approaches: protocolized weaning using PS SBT followed 
by T-piece vs nonprotocolized physician-driven weaning, which 
was synchronized intermittent mandatory ventilation followed by 
the T-piece trial.8 The children were randomized once they met the 
eligibility criteria for SBT. Prior to extubation, children in both the 
groups were given a T-piece trial of 2 hours duration. A majority 
of children (38/40) in both the groups could be extubated, and no 
significant difference could be demonstrated between the two 
groups. Also, the ventilation duration was similar between the 
two groups. 
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Previous studies in children gave conflicting results with 
respect to protocolized weaning. In the study by Foronda et al., 
children randomized to SBT protocol using PS with PEEP had a 
significant reduction in average ventilation duration compared 
to standard care.9 In another study conducted by Ferreira et  al, 
during the postoperative period following cardiac surgery, the SBT 
group had a greater extubation success and shorter PICU length 
of stay compared to the control group.10 A few other randomized 
controlled trials did not find significant differences in the duration 
of ventilation or reintubation rates between protocolized and 
control groups.11,12 The results of these studies are not generalizable 
due to the heterogeneous study population, varying practices of 
weaning protocol, and different end points chosen as primary 
outcome measures. 

While comparing the dif ferent modalities that assess 
weaning and extubation in children, it is essential to understand 
the differences in the terminologies—extubation failure and 
weaning failure. Extubation failure is defined as a requirement 
for reintubation within 48 hours of extubation. In children, one 
of the major reasons for reintubation is upper airway obstruction 
due to injury or edema and while, it denotes extubation failure, 
it cannot be termed as weaning failure. On similar grounds, 
patients who are electively initiated on noninvasive ventilation 
postextubation cannot be termed as successful weaning or 
“complete liberation from ventilator” but they might have been 
successfully extubated. 

The current study has demonstrated that PS SBT could be 
utilized to assess readiness to extubate; however, the authors have 
also performed additional T-piece trials following PS SBT prior to 
extubation. Also, the shorter weaning duration in the control group 
could be due to decisions being taken by the Pediatric Intensivist 
in the unit. Although data in adults support the use of a dedicated 
weaning protocol that results in faster weaning, the data are still 
less clear in children.13 The reasons for this disparity could be due 
to shorter duration of mechanical ventilation and lower extubation 
failure rates in children.14

Thus, the process of weaning of children from mechanical 
ventilation continues to involve as much an art as science. 
Consistent and daily application of practice such as sedation 
holidays, assessing readiness to wean, and SBTs would be needed 
to liberate them from mechanical ventilation at appropriate time 
point. The exact way of conducting the various SBTs, the relation 
with weaning success, and the effect on ventilator-free days or 
length of stay still remain unanswered. 
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