
Weakness and Fluid Overload Hinder Weaning. Or Do They?

Weaning from mechanical ventilation is still a major
challenge in critical care units. Prolonged ventilation is
clearly associated with poor prognosis and increased mor-
tality. For this reason, in recent years, many studies have
aimed to identify which patients are ready to breathe on
their own. Despite some controversial conclusions, most
of us have included daily interruption of sedation, light
sedation, and early mobilization to accelerate weaning in
our practice. Despite these strategies, the rate of weaning
and extubation failure in the last 15 years has remained as
high as 13–18%.1 While we strive to discover the reasons
for failure, we continue to do everything in our power to
reduce the risk of keeping patients ventilated longer than
absolutely necessary. The challenge is not only to identify
which patients are ready to breathe without assistance, but
also which ones will pass a spontaneous breathing trial
(SBT) and be successfully extubated. This issue of RESPI-
RATORY CARE includes 2 articles2,3 exploring 2 reasons for
failure: weakness and fluid balance.

De Jonghe et al4 first described the relationship be-
tween limb and respiratory muscle weakness. They mea-
sured maximum inspiratory and expiratory pressures and
vital capacity to evaluate respiratory strength and used
the Medical Research Council scale to evaluate limb
weakness, 2 factors that were closely correlated. An-
other study5 demonstrated that handgrip strength, an
easy-to-measure variable, showed a good correlation
with the accepted standard for weakness, the Medical
Research Council scale.

In this issue of RESPIRATORY CARE, Cottereau et al2 took
this idea one step further and aimed to evaluate whether
handgrip strength, as a surrogate for respiratory muscle
function, predicts weaning and extubation success. The
authors found that subjects with simple weaning had greater
handgrip strength based on a single measurement on the
first day of weaning before the first SBT, suggesting
that they were strong enough to breathe spontaneously.

However, handgrip strength was not associated with
extubation failure defined as re-intubation or unsched-
uled noninvasive ventilation within 48 h after extuba-
tion. One can argue that a single measurement of strength
is unlikely to predict weaning when the patient will not
be extubated until a few days later. It would be inter-
esting to know if the strength measured on the actual
day of extubation might be a better predictor of extu-
bation failure.
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However, successful weaning is not only related to
strength but is also influenced by fluid imbalance. In the
last 10 years, a few interesting studies have been published
on weaning and fluid balance. In one observational study,
Upadya et al6 found a correlation between negative fluid
balance in the 24 h before an SBT and extubation success,
suggesting that approaching weaning with a positive bal-
ance might be detrimental. Similarly, in a large multi-
center observational study, Frutos-Vivar et al7 reported
that one of the risk factors for re-intubation was a positive
fluid balance in the 24 h before extubation. Finally, Me-
kontso Dessap et al8 reported a multi-center randomized
controlled trial comparing the effects of B-type natriuretic
peptide-guided versus physician-guided fluid management
on weaning outcome. The B-type natriuretic peptide-guided
group received more fluid restriction and diuretics, result-
ing in a more negative median fluid balance during wean-
ing and a shorter time to successful weaning and extuba-
tion. Electrolyte imbalance, renal failure, and shock did
not differ between groups.

In this issue of RESPIRATORY CARE, Antonio et al3 re-
ported the results of an observational study on 250 sub-
jects receiving mechanical ventilation for � 24 h. When
they examined the fluid balance in the 48 h before the
SBT, they found no differences between subjects who suc-
cessfully passed the SBT and those who failed it. These
unexpected results might be related to some differences
with previous studies. In Antonio et al’s study,3 the mean
fluid balance was positive in both groups and higher than
in prior studies,7,8 where all the groups that successfully
passed the SBT had a negative balance. The rate of SBT
failure was also considerably higher in Antonio et al’s
study3 than in the others (20% vs 13%).7,8 In this sce-
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nario, the possible role of negative fluid balance could
be obscured by the low number of subjects who actually
achieved a negative balance, making it more difficult to
know whether other factors that influence extubation
failure (eg, weakness, oversedation, heart failure) were
more prominent in this group, thus reducing the likeli-
hood of any positive effects of fluid balance emerging.
However, their results provide additional evidence that
patients with COPD may benefit from negative fluid
balance.

After reading this editorial and the papers it discusses,
readers might get the impression that there is nothing we
can do to improve extubation success rates. However,
the fact that no statistically significant differences were
found does not mean that these factors are not impor-
tant. In a multifaceted issue such as weaning failure,
where the effects of any single factor can only be re-
vealed after those of all possible confounding factors
(cardiac dysfunction, undernutrition, agitation, upper air-
way obstruction, or pneumonia) are excluded, it seems
unrealistic to seek a single factor that can explain a wide
proportion of cases.

Despite all the controversies and the lack of strong ev-
idence for many common practices in the ICU, no one
would ever suggest that fluid overload or weakness is
beneficial, so we would do well to avoid them. Neverthe-
less, delaying extubation is also detrimental. Thus, only a
real test of patients’ ability to breathe spontaneously should
guide physicians in determining when they can be extu-
bated. To ensure successful extubation, we need to start
before weaning, avoiding fluid overload and factors re-
lated to weakness such as oversedation and lack of early
mobilization.
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