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Mechanical ventilation is a frequent reason for admitting
a patient to the intensive care unit (ICU) and is therefore
one of the most common forms of treatment we use in our
ICU daily practice. We apply it for varying reasons, the
most frequent being an episode of acute respiratory failure
(ARF) that may be caused by a variety of conditions [1].

In the most severely ill patients, such as those with
severe ARF and acute respiratory distress syndrome
(ARDS), we generally prefer replacing entirely patient’s
respiratory muscle activity to improve gas exchange
without further damaging the lung, by means of con-
trolled modes of mechanical ventilation. Some of us
believe volume-targeted modes serve better, some others
consider pressure-targeted modes superior: both beliefs
are right and wrong as no large randomized trials ever
compared these forms of controlled ventilation, while a
recent meta-analysis, including small studies often of
limited quality, did not find any significant differences in
any clinical outcome [2].

When controlled modes are no longer strictly neces-
sary, most of us prefer switching to modes of partial
ventilatory assistance, thereby allowing the patient’s
spontaneous activity to trigger the ventilator. By increas-
ing patient contribution to ventilation, we aim primarily
to avert the risk of ventilator-induced diaphragmatic dys-
function and reduce administration of sedatives. In prin-
ciple, while with the controlled modes the patient must
be adapted to the mechanical breath, which is achieved
by suppressing his or her respiratory drive by seda-
tives and sometimes paralysing agents, with the modes
of partial support it is the machine that must adapt to
the patient’s own breathing activity and this interac-
tion between patient and ventilator assumes crucial
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importance. The interest for this aspect has grown up in
recent years, as a poor interaction leading to asynchrony
between patient effort and ventilator assistance has been
associated with worse outcomes, such as longer dura-
tions of mechanical ventilation [3-5] and ICU stay [4, 5],
higher rate of tracheotomy [4], and lower probabilities of
survival [4] and home discharge [5].

Over the past decades, many technical aspects of venti-
lators have improved and several modes of partial support
have been developed to facilitate patient—ventilator interac-
tion. The extreme advance of this technological develop-
ment is represented by the so-called proportional modes,
i.e, proportional assist ventilation and neurally adjusted
ventilator assist (NAVA), allowing the patient to completely
drive the ventilator [6]. NAVA, in particular, has the unique
feature of triggering and driving the ventilator assistance
through the electrical activity of the diaphragm (EAdi).

After introduction of NAVA in clinical use less than
a decade ago, the studies on this mode increased every
year, consistently showing, compared to the conventional
modes of partial support using pneumatic signal, i.e.,
flow, volume and airway pressure, an improved patient—
ventilator interaction, resulting in smaller delays between
patient demand and support delivery, reduced risk of
over-assistance, and lower rates of asynchrony [7]. Again,
although many of us consider these physiological benefits
of clinical importance, whether they really translate into
better outcomes remains to be proved.

In a recent article in Intensive Care Medicine, Demoule
et al. attempt to address this issue with a multicenter ran-
domized clinical trial (RCT) comparing NAVA with a
broadly used mode of partial support, pressure support
ventilation (PSV), in 118 patients in the early phase of
weaning from mechanical ventilation [8]. As expected,
compared to PSV, NAVA lowered the rate of asynchrony.
However, NAVA neither increased the probability of
remaining in a mode of partial support during the first
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48 h (primary endpoint) nor decreased length of stay and
mortality or increased ventilator-free days on day 14 and
28. Although in the NAVA group the ventilator-free days
on day 7 were higher and the patients receiving post-
extubation noninvasive ventilation fewer, these results
clearly configure the scenario of a negative trial.

Should we consider this study the tombstone of NAVA?
RCTs are fundamental to determining the value of new
treatments over current practice. In a recent multicenter
RCT, early application of high frequency oscillation in
adults with moderate-to-severe ARDS not only failed to
reduce but actually increased in-hospital mortality, as com-
pared to a protective ventilation strategy [9]. As Demoule
et al. remark, though this RCT fails to find differences in
efficacy between NAVA and PSV, it indicates that NAVA is
safe and feasible over a prolonged period of time [8].

Because despite fewer asynchronies NAVA does not
improve patients’ outcomes, some would argue these
findings show that patient-ventilator asynchrony is a
marker of severity due to poor respiratory function,
rather than a cause of increased morbidity. However, as
proposed by the Demoule et al. [8], NAVA could be ben-
eficial only in specific patient groups with severe asyn-
chrony and problematic weaning; therefore, as their study
includes patients with ARF regardless of the precipitating
factor, the effects of NAVA could be somewhat diluted.

In addition, the expertise in mechanical ventilation
may affect the rate of asynchrony. Demoule et al. [8]
enrolled their patients in academic centers highly expe-
rienced in mechanical ventilation, which may not reflect
the “real world” This also makes it possible, as suggested
by the authors, that the rate of controls not remaining in
PSV is too low to prevent additional improvement. Fur-
ther to this observation, the protocol for the PSV arm
led to application of moderate support levels, protect-
ing against the risk of over-assistance and the occurrence
of ineffective efforts [10], which also makes NAVA less
likely to outperform PSV. In fact, tidal volumes were no
different between the two modes (around 7 ml/kg), while
the rate of ineffective efforts in the PSV group was quite
low. Finally, while in daily practice no signal indicating
patient effort is available during PSV, EAdi was disclosed
for both groups of patients, which may have influenced
the physicians’ behavior relating to PSV settings.

In the light of all these considerations, we do not
believe the 118 patients of this RCT have erected the
tombstone of NAVA. They rather tell us that, although
safe, NAVA should probably not be used extensively for
all ICU patients with ARF, at least in centers with a high
expertise in mechanical ventilation.
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