
Available online http://ccforum.com/content/13/3/142

Page 1 of 2
(page number not for citation purposes)

Abstract
In a group of postoperative patients, Taniguchi and coworkers
compared the effect of a computerized system for weaning against
‘manual care’. The computerized system involved automatic adjust-
ments to the level of pressure support to achieve a target
respiratory rate. Manual care involved adjustments to the level of
pressure support to keep the ratio of respiratory frequency to tidal
volume below 80. The duration of ventilator weaning was equi-
valent with the two approaches. The level of pressure support,
however, was lower with manual care than with computerized
ventilation. The study adds support to the notion that ventilator
duration is shortened when weaning is contemplated at the earliest
possible time. The findings also emphasize the importance of the
Hippocratic dictum that patient outcome is improved when care is
individualized rather than delivered according to a protocol.

In a previous issue of Critical Care, Taniguchi and coworkers
[1], from São Paulo, Brazil, report a new study on ventilator
weaning. The study represents a part of the evolution of the
approach to weaning that has occurred over the past several
decades [2]. Thirty years ago patients were weaned without
any guiding framework; few of the mechanisms that lead to
weaning failure (or success) had been discovered.
Subsequently, attention focused on the use of tests to
predict weaning outcome. Later still, specific techniques for
performing a weaning trial were compared. In recent years,
attention has turned to the use of protocols in weaning,
although one could argue that this step represents regression
rather than an advance [3].

In their study, Taniguchi and coworkers [1] compared the
effect of a computerized system for weaning against ‘manual
care’. The computerized system is called ‘mandatory rate
ventilation’, and is available on the Taema-Horus ventilator
(Taema, Antony, France). The algorithm automatically adjusts

the level of pressure support to achieve a target respiratory
rate. If the patient’s respiratory rate (averaged over four
respiratory cycles) exceeds the target by more than three
breaths per minute, then the level of pressure support is
increased by 1 cm H2O, and vice versa. Manual care involved
adjustments to the level of pressure support to keep the ratio
of respiratory frequency to tidal volume below 80.

The Brazilian researchers found no difference in the duration
of weaning between the two approaches. The level of
pressure support was lower with manual care than with
computerized ventilation (over at least the first 3 hours of the
study). They also reported more complications with the
computerized system, although this is predicated by a
peculiar manner of defining complications.

The results contrast with those reported by Lellouche and
coworkers [4], who reported significant decreases in the
duration of weaning, total ventilator duration, and intensive
care stay with their computerized system as compared with
usual care, which involved the use of paper-based protocols.
A number of factors may account for the difference in
outcomes between the two studies. The computer algorithm
in the ventilator used by Lellouche and coworkers may be
superior to that used by the Brazil researchers. The patient
populations also differed, because Taniguchi and coworkers
[1] confined their study to postoperative patients. Further-
more, the Brazilian clinical team knew that they were com-
peting against a machine and, importantly, against a machine
that they did not help to create. Like the outcome reported by
Taniguchi and coworkers [1], a group of Australian resear-
chers found that computerized weaning was not superior to
usual care [5], despite using the same system as that em-
ployed by Lellouche and coworkers.
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f/VT = ratio of respiratory frequency to tidal volume.
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When conducting scientific experiments, including rando-
mized trials, the control arm is organized to serve as bland
background, so that the intervention arm can shine more
brightly. The control arm is viewed as the ‘boring’ part of the
trial. In critical care medicine, we have learned that the control
arm is often more interesting than the intervention arm. The
report from Brazil [1] is another example of this pattern. In the
control group, the medical team manually adjusted the level of
pressure support every 30 minutes to keep the ratio of
respiratory frequency to tidal volume (f/VT) below 80 [6]. The
data presented in Figure 3 of their report are striking; the level
of pressure support set by the medical team was impressively
lower (P < 0.001) than the level selected by the computer-
ized algorithm.

The development of ventilators that enable computerized
weaning draw attention to a major problem in ventilator
management - clinicians are slow to initiate weaning [2]. In
studies of f/VT as a weaning predictor, the pre-test probability
of weaning success exceeded 75% in more than half of the
studies [7]. For optimal results with a screening test such as
f/VT, it must be conducted at a time when a negative result is
far more likely than a positive one - when the pre-test
probability of weaning success will be much less than 50%.
The algorithms in the computerized weaning systems do this
automatically. We suspect that the clinicians in the control
arms of the Brazilian [1] and Australian studies [5] were
aware of the results of the study reported by Lellouche and
coworkers [4], and tacitly incorporated the broader message
of that study into their clinical practice. The key message from
the work of Lellouche and coworkers is that the duration of
ventilator support is shorter if weaning is contemplated at the
earliest possible time during the period of mechanical
ventilation, and repeated assessments of patients expedite
the process.

Difficulties in ventilator weaning can result from respiratory
muscle weakness, abnormal respiratory mechanics, impaired
gas exchange, cardiac dysfunction, psychological distress and
other factors [3]. Determining the reason for difficulty in
weaning in a particular patient requires an astute clinician.
Few aspects of critical care medicine are more dependent on
diagnostic acumen and individualized care [2]. Hippocrates is
best remembered for his admonition against harm (primum
non nocere), but he equally stressed the importance of
individualized care [8]. Individualized care is the antithesis of
protocolized care, which was promulgated by the Evidence-
Based Medicine Task Force on weaning [9]. Numerous
randomized trials have now shown that protocols hinder rather
than expedite weaning. The new data from Brazil re-emphasize
that a 2,000-year-old message still resonates - patients do
better when clinicians ‘handle’ them as individuals.
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