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ABSTRACT

Background

The detrimental effects of prolonged mechanical ventilation (MV) on the respiratory muscles,
especially the diaphragm, are well documented and it is crucial that MV should be discontinued as
soon as possible to prevent added complications and additional risks to patients with critical
illness. The spontaneous breathing stage of MV can be managed as a rehabilitation and
conditioning phase for the respiratory muscles due to the fact that the respiratory muscles are
more active during this stage of MV. Weaning strategies that provide insufficient respiratory work,
too high a respiratory muscle load or insufficient respiratory muscle rest may lead to respiratory
muscle fatigue and consequently failed weaning and extubation. The aim of this research project
was to develop an individualised continuous positive airway pressure (CPAP) weaning
programme and test its effects on the outcomes of extubation in the adult ventilated patient.

Method

An experimental, prospective, non-randomised, sequential study of two groups of subjects was
performed. Forty eight subjects [group one: n =24 (control) and group two: n = 24 (intervention)],
who were mechanically ventilated for longer than 48 hours, in an open adult, general intensive
care unit were recruited. Subjects in the control group were weaned according to the standard
weaning programme of the test setting at the time; and those in the intervention group were
weaned according to an individualised CPAP programme. This weaning programme was
developed utilising three principles of muscle rehabilitation namely; daily stepwise progression,
sufficient rest and recovery periods and adapted to the individual needs and progression of each
subject. Objective measurements such as the rapid shallow breathing index (RSBI), RSBI rate
and the maximum inspiratory pressure (MIP) were used to determine the subjects in group two’s
readiness for a spontaneous breathing trial. The primary outcomes assessed were time spent in
the different stages of MV, rate of failure to sustain spontaneous breathing in stage 3 of MV,
successful extubation and mortality rate.

Results and Discussion

The difference in rate of failure to sustain spontaneous breathing between the two groups was
statistically significant (p = 0.01) with 10 events of failure in group one and three in group two. The
rate of successful extubation from MV between groups one and two was 70.8% and 91.7%



v
respectively (p=0.52). The mortality rate was 33.3% for group one and 8.3% for group two (p =
0.02).

The difference in the total time spent on MV (days) did not differ significantly (group one = 8.6 (+
0.40) days; group two = 9.3 (£0.32) days; p = 0.75).

The results yielded from this study suggest that the use of a multidisciplinary team model and an
individualised CPAP programme aids successful extubation from MV as the success rate was
much higher in the intervention group than in the control group without adding additional time on
MV.

Conclusion

Results from this study showed that the implementation of an individualised CPAP programme
during the spontaneous breathing stage of MV may improve the outcomes of extubation in adult
ventilated patients.

Keywords: prolonged mechanical ventilation, continuous positive airway pressure, respiratory
muscle testing, extubation, rapid shallow breathing index, rapid shallow breathing index rate,

maximum inspiratory pressure, low frequency fatigue.
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DEFINITIONS

Stages of Mechanical Ventilation Weaning Used in This Study

Stage 1: Maximum mechanical ventilation support stage: Starts from the time of intubation,
with maximum mechanical ventilation support, according to the needs and symptoms of the

patient.

Stage 2: Weaning stage: Starts with the progressive weaning of the level of assisted
breathing support provided, by gradually decreasing pressure support, ventilator rate,
fraction of inspired oxygen, trigger flow and/or positive end expiratory pressure and
redirecting the work to the patient.

Stage 3: Spontaneous breathing stage: Spontaneous breathing can be achieved by
putting the patient on a T-piece with oxygen flow-by (without the support of airway pressure)
or a T-piece with oxygen flow-by with a PEEP valve attached to the end of the oxygen
tubing or on continuous positive airway pressure (CPAP) mode on the ventilator, alternated

with periods of assisted mechanical ventilation.

Stage 4: Extubation or liberation from mechanical ventilation: Extubation from mechanical
ventilation is done by either extubation or by continuous tracheal oxygen mask and/or T-

piece without any mechanical ventilatory support



