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Introduction

Sedation constitutes an essential component of intensive
care [1]. Having been accepted as an undisputable need for
many years, research in the last two decades has clearly
indicated that sedation affects the course of critical illness.
Over-sedation, even for short periods [2, 3], has been as-
sociated with prolonged mechanical ventilation and
intensive care unit (ICU) length of stay, higher rates of
delirium, and death [1, 4]. While for selected indications
pharmacological sedation is unavoidable, achieving pa-
tient comfort, particularly during mechanical ventilation,
does not necessarily rely on sedative drugs (Fig. 1) [1, 5].

Strategies to minimize sedation: less is more!

Minimizing sedation during mechanical ventilation has been
associated with multiple benefits (Fig. 1), including im-
proved survival rates [1–4]. Two recent studies showed that

avoidance of or lightening sedation as early as during the
first 48 h after intubation may be essential to maximize
these benefits [2, 3]. The mortality effects of light sedation
appear to persist after discharge from the hospital up to
180 days [6]. Long-term psychiatric outcomes may be
positively affected by reducing the sedation depth [7]. Fur-
ther benefits provided by minimizing sedation during
mechanical ventilation comprise facilitation of spontaneous
breathing as well as early physical and occupational therapy
(Fig. 1, electronic supplementary material), interventions
which have been associated with improved short- and long-
term outcomes [8, 9]. Interestingly, it is not the illness acuity
or the presence of life support measures but the level of
sedation which determines the ability of the patient to par-
ticipate in early physical therapy [10, 11]. Accordingly, the
2013 practice guidelines from the American College of
Critical Care Medicine for the management of pain, agita-
tion, and delirium in adult ICU patients recommend that
sedative medications be titrated to maintain a light rather
than a deep level of sedation, unless clinically contraindi-
cated (level of recommendation: 1B) [12].

Different strategies to minimize sedation have been
evaluated: (1) daily sedation interruption [4]; (2) sedation
protocols based on validated sedation scales (managed by
nurses) [13]; and (3) a symptom-based approach focusing
on pain and delirium control while avoiding sedation [14].
Based on the current evidence, no strategy is superior.
A North American multi-centered randomized controlled
trial including 423 mechanically ventilated critically ill
patients compared protocolized sedation with protocol-
ized sedation plus daily sedation interruption.
Benzodiazepines were the sedative agents applied in
80 % of patients. No difference in the time to successful
extubation, rates of delirium, or the duration of ICU and
hospital stay was observed between groups. Mean mida-
zolam doses [102 (SD 326) vs. 82 (287) mg/patient/day;
p = 0.04] and nurse workload (p = 0.001) were higher in
the interruption group [15]. These results were supported
by a recent Cochrane review which did not find that daily
interruption alters the duration of mechanical ventilation,
mortality, or length of ICU or hospital stay [16]. Of note,
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the effect of daily sedation interruption on the duration of
mechanical ventilation depended on the study country of
origin, suggesting that geographic differences in ICU
organization and practice may influence the effects of
daily sedation interruption on patient outcome [16].
A Danish single-center study, including 140 mechanically
ventilated critically ill patients, compared a symptom-
based approach focusing on pain and delirium control
while avoiding sedation with a sedation protocol includ-
ing daily sedation interruption [14]. Patients in the no-
sedation group experienced shorter durations of me-
chanical ventilation, and ICU and hospital stay. The
protocol of avoiding sedation had to be deviated in 18 %
of patients in the intervention group (n = 10), who re-
ceived continuous propofol sedation on more than two
occasions. Agitated delirium was more frequent in the
intervention group than in the control group, likely be-
cause of enhanced recognition in these non-sedated
patients, rather than an increased prevalence.

Choice of sedative agents

As the majority of studies evaluating strategies to mini-
mize sedation did not differentiate between the types of
sedative agents applied, one may assume that the goal to
minimize sedation in critically ill patients is of greater
importance than the choice of sedative agents. Yet, a re-
cent meta-analysis including six trials enrolling 1235
patients reported that, compared to a benzodiazepine

sedative strategy, a non-benzodiazepine strategy was as-
sociated with a shorter ICU length of stay and duration of
mechanical ventilation with similar short-term mortality
[17]. Another possible advantage to non-benzodiazepine
sedation is a more favorable cost–effectiveness ratio,
which was reported in a study from the United States [18].
Using propensity score analysis, Lonardo et al. [19] found
a significantly lower mortality rate in critically ill patients
sedated with continuous propofol compared with mida-
zolam or lorazepam; durations of mechanical ventilation
and ICU stay were also shorter in propofol-treated pa-
tients. The 2013 practice guidelines recommend that
sedation strategies using non-benzodiazepine sedatives
(propofol or dexmedetomidine) may be preferred over
sedation with benzodiazepines (midazolam or lorazepam)
in mechanically ventilated critically ill patients (level of
recommendation: 2B) [12].

To date, only one sufficiently powered trial has com-
pared a propofol- versu s a dexmedetomidine-based
sedation strategy in 500 mechanically ventilated ICU
patients [20]. No between-group differences were ob-
served for the time at target sedation, duration of
mechanical ventilation, incidence of delirium, length of
ICU and hospital stay, or mortality. Patients sedated with
dexmedetomidine were more arousable, more coop-
erative, and could better communicate their level of pain
than patients receiving propofol. While there were no
between-group differences in bradycardia or hypotension,
patients receiving dexmedetomidine had a higher inci-
dence of atrioventricular block. A meta-analysis
suggested specific benefits of dexmedetomidine in

Fig. 1 Goals of sedation and benefits of minimizing sedation in critically ill patients
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mechanically ventilated cardiac surgery patients [21]. A
new sedative option which has received little attention so
far is the use of inhalational anesthetics; in a randomized
trial of 47 mechanically ventilated ICU patients,
sevoflurane decreased wake-up and extubation times, re-
duced post-extubation morphine consumption, and
improved awakening quality compared with midazolam
or propofol [22].

Conclusions

The current evidence strongly indicates that excessive
sedation and over-sedation, even as early as during the
first 48 h after intubation, is associated with poor clinical

outcomes in mechanically ventilated critically ill adult
patients. Different strategies to minimize sedation have
been evaluated but none have proved to be superior. Such
strategies could be complementary and combined for
cultural and/or practical reasons. When daily interruption
of sedation is not implemented, indications to continue
sedation as well as the level of sedation must be sys-
tematically and carefully checked in all patients at least
on a daily basis. The use of non-benzodiazepine sedatives
appears to be associated with clinical benefits. No dif-
ferences in relevant outcome variables have so far been
detected between the short-acting sedative agents,
propofol and dexmedetomidine.

Conflicts of interest None to disclose.
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