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Sedation is a corner stone of intensive care practice to reduce
patient discomfort and anxiety, facilitate mechanical ventilation
and allow essential intensive care procedures. Notwithstanding, in
the last 20 years, sedation has been challenged in terms of level of
sedation required according to indications and time course of ICU
stay, drugs used, algorithms, daily interruption ... In the early
2000s, several studies have shown that improving sedation
practices improves patient outcome [1].

Dexmedetomidine, a highly selective ay-adrenergic agonist, is
one of the most exciting drugs available for intensivists since years
and years. Dexmedetomidine is a unique sedative agent compared
with other sedatives, ~y-aminobutyric acid receptor agonists,
broadly used for light sedation in mechanically ventilated patients.
It has been shown that compared to other sedatives, patients under
dexmedetomidine are more arousable, spent less time under
mechanical ventilation and in the ICU, and experienced less
delirium [2].

The 2018 guidelines of the Society of Critical Care Medicine
regarding pain agitation/sedation, delirium, immobility, and sleep
disruption included the need for pain assessments and adequate
analgesia, sedation level assessment and use of the lightest
sedation possible, avoiding benzodiazepines and using as first line
drugs dexmedetomidine or propofol [3]. The recommendation of
using scales and light sedation is not new; the choice of drugs is
less common and supported only by physiological or small studies.
In this context, the SPICE III trial has been published in the New
England Journal of Medicine [4].

This trial has been conducted in two steps. First, a preliminary
study designed to assess whether early goal-directed sedation
(EGDS) was feasible, safe, can be delivered in a timely fashion, and
can achieve early light sedation more effectively than standard
sedation [5]. This preliminary study was conducted in 6 ICUs of the
ANZIC network. The difference of patients who achieved light
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sedation was significant with 60% at day 1 and 90% at day two in
the EGDS group, versus 14% at day 1 and 50% at day 2 in the control
group. The difference was no longer significant at day 4. The
authors concluded that EGDS was feasible, appeared safe, achieved
early light sedation, minimised benzodiazepines and propofol
requirement, and decreased the need for physical restraints. The
findings of this pilot study justified a large randomised controlled
trial to evaluate whether or not EGDS with dexmedetomidine
influenced a patient centred outcome: the 90-day mortality.
Assuming a mortality rate of 26%, they estimated that the
enrollment of 4000 patients was necessary to provide a sufficient
power of 90%.

The trial was conducted in 74 ICUs across 8 countries; sedation
target was light sedation, unless it was deemed to be unsafe or
contraindicated by the treating physician. In the dexmedetomidine
group, the goal was to administer dexmedetomidine as the
primary sedating agent or, once the sedation target was achieved,
the sole sedating agent. The 4000 patients were included from
November 2013 through February 2018, and the overall mortality
rate was 29.1%, with no difference in the primary outcome (29.1%
90-day mortality rate in both groups). What should we conclude
from this trial? Ones have already claimed that dexmedetomidine
had no effect on coma-free or delirium-free days nor 90-day
mortality, but caused a higher rate of hypotension and bradycardia
[6]. Before we throw the baby out with the bath water, just
remember that a few years ago, others concluded that tight
glycaemic control reduced morbidity and mortality among
critically ill patients, or that activated protein C was the magic
bullet to decrease mortality of septic shock patients [7,8]. SPICE III
is a large randomised controlled trial, conducted by experts in the
field, with a robust methodology and strong outcomes. The trial is
based on a simple background; when light sedation is targeted,
achieving the sedation level with dexmedetomidine is easier than
with propofol or midazolam. Unfortunately, more than 60% of
patients had an indication of deep sedation regardless of the
randomisation group. Physicians in charge of the patients found an
indication of deep sedation for the majority of patients, by habits or
by necessity (?), and logical consequence is that 75% of patients in
the dexmedetomidine arm received, in addition to dexmedeto-
midine, propofol or midazolam or both, to reach deep sedation. In
the same time, 11.5% of patients in the usual care group received
dexmedetomidine to achieve light sedation, which may also have
altered the final result. To put these data into context, in the
preliminary study, 50% achieved light sedation at day 1 and 90% at
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Fig. 1. Percentage of patients achieving light sedation in the early goal-directed sedation (EGDS) versus control group (Control) of the Preliminary [5] and the SPICE III [4]

studies.

day 2 in the intervention arm; in SPICE III, only 30% at day 1 and
50% at day 2 achieved light sedation whatever the randomisation
arm was. We should note that 50% of patients at day 2 corresponds
to the ratio of patients who achieved light sedation in the control
arm of the preliminary study, the so-call “standard of care” (Fig. 1).
Although the difference was not significant, patients randomised
in the interventional arm had one more ventilatory-free day and
one more coma-delirium-free day. In the other hand, they had
significantly more bradycardia and hypotension.

What have we learned from with this trial about sedation and/
or dexmedetomidine? Not much... when dexmedetomidine is
added to midazolam or propofol to reach deep sedation,
dexmedetomidine increases adverse events. What is the impact
of light sedation with dexmedetomidine versus propofol or
midazolam on mortality, delirium, ventilator-free days and quality
of life after ICU stay... this trial could not tell it, but it is the first
time a trial was powered and designed to respond to these
questions. What about the anti-inflammatory effect of dexmede-
tomidine? Probably drowned in the adverse events induced by
deep sedation and the side effects of midazolam, propofol or both!

What have we learned from this trial about critical care
medicine? Much more than “just one more negative trial”.

First, clinical decision remains driven by belief and habits, even
after 20 years of research and clinical guidelines. There is a
mountain of evidence that deep sedation immobilises patients,
limits communication, increases delirium, costs and mortality, and
impacts quality of life on the long term. The aim of this trial, for
physicians who accepted to participate, was to study the best way
to promote light sedation. With this background, 60% of patients
were deeply sedated. There was no evident reason for that, at least
highlighted in this manuscript, excepted that intensivists do not
follow the guidelines, most often [9]. The gap between guidelines
and clinical practice seems so important, that we believe that one
of the major challenges for academic medicine in the next years
will be to find the key to translate results of clinical trials in clinical
practice.

Second, when researchers designed clinical trial, they are always
balanced between a too strict protocol, which is not truly real life and
may slow down inclusions rate, and “at the discretion of the
physician in charge of the patients”. We strongly believe that

research protocols should be as strict as possible. In this protocol, the
authors did not wish to limit indications of deep sedation to
indications stated in clinical guidelines, probably to increase
enrolment rate. After 3 years of inclusions, 60% of patients were
deeply sedated and the trial was not interpretable. In a recent trial,
CT-scan was mandatory for inclusion of ARDS patients, but we
wished to allow chest x-ray for “too sick patients to be transferred” to
the department of radiology or when this one was not available, just
to include the maximum of patients [10]. What should have been an
infrequent substitute became the majority, 60% of chest x-ray, and
due to misclassification, the results are non-interpretable [11].
Last, we must keep in mind that light sedation is just a tool to
facilitate early extubation and early mobilisation, moving patients
out of the bed and increasing interactions between the patient, his
family and the ICU team. If improving sedation practices changed
mortality in the early 2000s, we are not sure that changing one
single parameter (drug, algorithm...) remains sufficient today to
decrease the mortality of 4.5%, the “control group” is no longer the
same, as already highlighted for sepsis [12]. In other words,
sedation is part of complex interventions and should be assessed as
such [13]. The design of the trial and outcomes should be related to
these interventions. It is not the same as evaluating early goal
directed sedation in 6 ICUs of the same network than in 74 ICUs
across 8 countries. A cluster randomisation, with or without step-
wedges, can sometimes be more appropriate than a full
randomisation. An inadequate outcome, even if statistically robust,
provides an inadequate assessment of the success or otherwise of
an intervention that has effects across a range of domains. A
negative trial, as this one, does not indicate that a given
intervention or a drug per se is useless or wrong, but simply
disproves the premises [14]. We bet, even if it is speculative, that
dexmedetomidine is more useful when it is part of ABCDEF bundle
[15] than in a population where 60% of patients are deeply sedated.
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