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Abstract
Purpose of Review This narrative review illustrates literature over the last 5 years relating to sedation delivery to mechanically
ventilated adult patients in intensive care units.
Recent Findings There has been an increase in dexmedetomidine-related publications but although systematic reviews suggest
dexmedetomidine reduces delirium, agitation, and length of stay, clinical trials have not supported these findings. It is likely to be
useful for the managing patients with persisting agitation. Guidelines continue to recommend lightly sedating patients but
considerable variation remains in clinical practice and in research trials. Protocols with no sedative infusions and morphine
boluses as needed are feasible and safe, while educational interventions can decrease sedation-related adverse events.
Summary Research trials have mainly focused on individual drugs rather than practice. Given evidence is slow to translate into
practice; work is needed to understand and respond to the concerns of clinicians regarding deep sedation and agitation.
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Introduction

All evidence-based international guidelines regarding seda-
tion for mechanically ventilated patients in intensive care are
consistent in their recommendations. The US, South
American and Iberian, German, and UK guidance all recom-
mend minimal sedation [1–4]. The goal is a patient easily
roused, comfortable with good pain control, unless deep se-
dation is clinically required.

Since 2016, sedation-related publications have been fo-
cused on determining the safety and efficacy of the sedative
drugs in common use with an emphasis on dexmedetomidine,
as well as the effectiveness of protocols or bundles. This

narrative review will outline some of the findings over the last
five years relating to common sedative drugs and sedation
delivery protocols.

Search Strategy

PubMed search 22nd Dec for the terms “sedation and inten-
sive care”, “sedation & critical care”, “sedation and mechan-
ical ventilation”, “sedation and delirium”, “sedation and agi-
tation”, peer reviewed articles on humans in English published
in last 5 years and separate search on 25th Jan for “sedation
and COVID-19”.

Guidelines

A number of guidelines or bundles of care were designed or
updated to guide clinicians in consistent delivery of optimal
sedation to mechanically ventilated critically ill patients.

The Society of Critical Care Medicine added Immobility
(mobilization/rehabilitation) and Sleep (disruption) to their
2018 update of the 2013 Pain, Agitation, and Delirium guide-
lines including publications up to October 2015 [1•].
Rehabilitation/mobilization interventions were recommended
to reduce ICU-acquired muscle weakness due to immobility
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with starting and stopping criteria for rehabilitation/mobility.
Multicomponent protocols were recommended to promote
sleep, including volume control ventilatory modes and noc-
turnal strategies to reduce noise and light, but no recommen-
dations made regarding medications. These guidelines includ-
ed 37 actionable recommendations and 2 best practice state-
ments. Only two of the recommendations were strong, (i)
using a neuropathic pain medication (e.g. gabapentin, carba-
mazepine, and pregabalin) with opioids for neuropathic pain
management in critically ill patients and (ii) advising against
volatile anaesthetic agents for procedural pain management.

Drs Pisani, Devlin, and Skrobik published a comprehen-
sive exploration of the evidence gaps identified by the SCCM
guideline panel [5••]. They reflected that the assumptions of
the guideline committee regarding their recommendations are
not consistent with clinical practice. A clinician’s belief in
their ability to assess and effectively manage pain in critical
illness often overrides written evidence-based guidance.
Questions remain regarding the effectiveness of opioids to
control pain when infused continuously, and the identification
and prevention of withdrawal of opioids are not considered in
the critically ill adults yet widely practiced in paediatric inten-
sive care. High-quality trials investigating the effect of deliri-
um assessment and the relationship between assessment and
patient-centred outcomes, treatment decisions, and patient,
family, and staff satisfaction are lacking. Evidence gaps need
to be considered alongside improved methods for guideline
implementation.

Sedation Practice

The 2018 Cochrane review update of “Protocol-directed seda-
tion versus non-protocol-directed sedation in mechanically
ventilated intensive care adults and children” included four
studies with a total of 3323 participants (864 adults and
2459 paediatrics) [6•]. Three studies were single-centre, ran-
domized control trials (RCTs) and one studywas a multicentre
cluster-RCT (see DESIST trial later). There was no clear ev-
idence of benefit in duration of mechanical ventilation, mor-
tality, or ICU length of stay using protocol-directed sedation.
There was evidence of a reduction in hospital length of stay
mean difference −3.09 days, 95% CI −5.08 to −1.10;
moderate-quality evidence. In conclusion, future studies
should account for differing contextual characteristics, with
methodological strategies to reduce the risk of bias.

The ABCDEF bundle (assess, prevent, and manage pain;
both spontaneous awakening and breathing trials: choice of
analgesia and sedation; delirium assess, prevent, and manage;
early mobility and exercise; family engagement/empower-
ment) aims to promote practice where patients are more
awake, cognitively engaged, and physically active. The ICU
Liberation Collaborative funded by the Gordon and Betty

Moore Foundation undertook a US quality improvement pro-
ject to implement this bundle [7]. They included 15,000 pa-
tients from 68 ICUs covering 29 states and Puerto Rico, and
the bundle was implemented with inconsistent and variable
success. Patients who did receive more of the ABCDEF bun-
dle elements each day had improved likelihood of surviving,
less coma, delirium, and physical restraint, shorter ventilator
time, fewer ICU readmissions, and were more likely to be
discharged home. The low overall 8% total bundle perfor-
mance meant that all seven components of ABCDEF only
occurred 1 in 10 patient days.

The DESIST trial was undertaken in eight adult ICUs in
Scotland and aimed to assess the effectiveness of three inter-
ventions to improve sedation practice [8]. These were educa-
tion, regular feedback of ongoing sedation-analgesia quality
data and a novel sedation-monitoring technology (the
Responsiveness Index, Ri) based on facial electromyography,
providing an alert for possible deep sedation. This cluster RCT
used four combinations of the intervention from online educa-
tion package in two units, up to the last two units implementing
all three interventions. They subsequently published the results
of a qualitative study to identify the challenges and barriers to
implementation and engagement [9•].

An impressive 74 to 100% of nurses completed the online
education. While education alone did not improve sedation-
analgesia quality, it was associated with an almost 50% reduc-
tion in sedation-related adverse event rates (most commonly
nasogastric tube removal). The Ri monitor attached to the
patient alerted the team to the possibility of deep sedation with
a green, amber, or red number (Ri) displayed. The Ri was red
in 59% patients when attached and remained red for a median
of 35% (IQR 18–65%)monitored time. Nurses reported the Ri
as a useful prompt to review sedation, but views were mixed
about its usefulness, validity, impact on practice and
intrusiveness.

Use of the monitor increased optimal sedation-analgesia qual-
ity by 7%. Regular feedback of unit sedation quality delivered
made no difference due to lack of intra-unit dissemination, it was
thought to lack relevance to daily bedside practice, and often
disbelieved. Predictive modelling concluded that a combination
of education and responsiveness monitoring would result in a
10–11% improvement in proportion of shifts with optimal seda-
tion without an increase in sedation-related adverse events. The
qualitative data suggested that effects are partly explained by
differences in engagement with interventions between ICUs.
The takeaway messages are that a prompt is useful to review
deep sedation, education is good, and reports about how well
or badly an ICU performs does not lead to change.

BIS

Bispectral index (BIS) monitors, based on the processing of
electroencephalographic signals, have reported benefits in the
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operating theatre and may overcome the restraints of sedation
scales during deep sedation or during paralysis. A Cochrane
review by Shetty and colleagues in 2018 concluded that there
was insufficient evidence of benefit of BIS for ICU sedation,
because of limited number of studies with evidence low to
very low certainty [10]. More research is needed to monitor
the brain in patients paralysed and deeply sedated, to ideally
avoid burst suppression [11].

No Sedation

Given that sedation may worsen outcomes, a multi-national
RCT (NONSEDA) was undertaken to determine if a plan of
no sedation in patients requiring mechanical ventilation would
result in an improved survival outcome over light sedation
with daily sedation interruption [12••]. This was a follow on
trial to a 2010 single centre study that showed benefit [13].
Eight centres across Denmark (5), Norway (2), and Sweden
(1) randomized 710 patients to either no sedative infusions
with morphine boluses as required or sedative infusions to
maintain a level of RASS −2 to −3 (Fig. 1) [14]. Propofol
was used infused for 48 h and then replaced by midazolam
with daily sedation interruptions.

In the sedation group, the mean RASS score was −2.3 on
day 1 increasing to −1.8 by day 7, and in the non-sedation
group the mean RASS score was −1.3 on day 1 and −0.8 on
day 7. In the no sedation group, 38% of patients received
rescue sedation at some time during their stay. There was no
difference in 90-day mortality between the two groups. There
was 1 more day free from coma or delirium with no sedation
versus light sedation and fewer thromboembolic events in the
no sedation group at one patient 0.3% vs ten (2.8%). This
study is impressive in the maintenance of light sedation in
the control (sedation) group. Compare this to SPICE 3 trial
(discussed below) reporting RASS scores −3 to −5 in 45.6%
of the control group throughout the first 2 days [15]. In
NONSEDA, a follow-up survey of relative’s satisfaction with

39 (73%) responses reported no differences between the
groups with regard to relative’s personal reactions or satisfac-
tion with care, treatment or communication.

Patient Experience

A meta-synthesis and meta-summary to understand patients’
experiences reported in qualitative studies of adult ICU pa-
tients receiving mechanical ventilation included nine studies
published between 2015 and 2019, predominantly from
Scandinavian countries, and 175 patients reported their expe-
riences [16•] . The studies were mostly based on
phenomenological–hermeneutical approaches, and two were
mixed-method studies. Critically ill patients overall experi-
ence a sense of vulnerability describing (a) intense stress on
body systems, (b) negative emotional situations, (c) feelings
of being cared for in an ICU, and (d) support from family and
loved ones. The conclusion was “At the unit and at the policy
levels, strategies aimed at promoting family access to patients,
maximizing the time available for families to be with patient
and encouraging interactions are recommended (e.g., holding
the patient's hand). Moreover an appropriate nurse-to-patient-
ratio capable of ensuring presence at the bedside is strongly
suggested”.

Alpha Agonists

Clonidine

There is a paucity of evidence to support the use of clonidine
because of a lack of controlled trials in critically ill adults. It is
in common use in the UK; a 2014 survey published in 2016
(91% response rate) reported very frequent/frequent use of
clonidine in 32.7% of units [17]. In Sweden, a survey reported
that clinicians regularly prescribe clonidine, the indications

RASS assessment Looks like this

+4 Combative, violent, danger to staff

+3 Pulls or removes tube(s) or catheters; aggressive

+2 Frequent nonpurposeful movement, fights ventilator

+1 Anxious, apprehensive, but not aggressive

0 Alert and calm

-1 Awakes to voice (eye opening/contact) > 10 sec

-2 Light sedation, briefly awakes to voice (eye opening/contact) < 10 sec

-3 Moderate sedation, movement or eye opening. No eye contact

-4 Deep sedation, no response to voice but movement or eye opening to         

physical stimulation*

-5 Unrousable

Fig. 1 Richmond Agitation Sedation Scale. The Richmond Agitation-
Sedation Scale, RASS, differentiates response to verbal stimulus from
that to a physical stimulus, unlike other sedation scores such as the
Ramsay. *Physical stimulation: shaking and/or rubbing sternum.

Adapted from Sessler CN et al. The Richmond Agitation-Sedation
Scale: validity and reliability in adult intensive care unit patients.
American Journal of Respiratory and Critical Care Medicine 2002;
166: 1338–44
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being light sedation (32%), non-invasive ventilation (23%),
and nightly sedation (18%) [18].

A systematic review of studies until March 2016 in me-
chanically ventilated patients included eight RCTs, four in
adults [19]. Six trials used intravenous clonidine with varia-
tion in dosing from 0.88 to 3μg/kg/h. One trial reported clo-
nidine as sole sedative, and two were postoperative patients
with short periods of ventilation. The authors found no differ-
ence in duration ofmechanical ventilation, mortality, or length
of ICU stay and a high degree of clinical heterogeneity. They
confirmed that clonidine reduces the total dose of opioids,
while associated with increased incidence of clinically signif-
icant hypotension (RR 3.11, 95% CI = 1.64 to 5.87, I 2 = 0%,
moderate certainty). There were three trials ongoing at the
time of which two were terminated early due to difficulty
recruiting patients, NCT01139996 and NCT02509273.

Cloesmeijer and colleagues developed the first population
pharmacokinetic model for clonidine dosing in an adult ICU
[20•]. They defined an optimal plasma concentration for ICU
sedation as ranging from 1.5 to 4.0μg/L. Using different daily
doses of intravenous clonidine in addition to standard seda-
tion, they determined 1200μg per day which provided a target
sedation concentration of more than 1.5 μg/L. Rather than a
loading dose, they recommend a doubling of the infusion rate
for 6 h as more effective, reducing time to achieve steady-state
to 5 h without peaks in plasma concentration.

Dexmedetomidine

A disproportionate number of dexmedetomidine-related sys-
tematic reviews and meta-analyses in critically ill ventilated
patients of variable quality were published covering different
patient populations and outcomes.

Two systematic reviews focused on patients difficult to
wean from mechanical ventilation used the same six trials
[21, 22]. One described the evidence to suggest the use of
dexmedetomidine being of low quality, whereas the other
confidently concluded that dexmedetomidine was associated
with a significant reduction in the time to extubation and
shorter ICU stays. Two more reviews in patients with sepsis
agreed that dexmedetomidine improved the short-term mor-
tality of patients, a finding not upheld by subsequent clinical
trials [23, 24]. Four reviews in cardiac surgical patients gen-
erally agreed that dexmedetomidine use is likely to reduce
delirium and lengths of stay, but with increased rates of bra-
dycardia [25–28]. The two reviews in the neuro-critical care
population concluded dexmedetomidine use appeared to be
safe reviewing limited data [29, 30]. Both reviews included
cohort studies, generally thought not to be robust
methodology.

Ng and colleagues’ 2019 systematic review and meta-
analysis of the effect of dexmedetomidine in ICU on agitation
and delirium was in response to the publication of new studies

[31]. Twenty of the 25 RCTs included were in patients admit-
ted to surgical ICUs. In eight RCTs, six in postoperative pa-
tients, delirium incidence was reduced with an odds ratio 0.36
(0.26–0.51), bradycardia was more than twice as likely with
dexmedetomidine, and hypotension was increased (odds ratio
1.89).

The UKNational Institute for Health Care Research funded
a comprehensive systematic review into the use of alpha ago-
nists for sedation [32]. The authors used eighteen trials with a
total of 2489 adult patients. They assessed that overall risk of
bias as high or unclear particularly with relation to blinded
outcome assessors. The length of ICU stay (mean difference
–1.26 days, 95% CI –1.96 to –0.55 days, I 2 = 31%) and time
to extubation (mean difference –1.85 days, 95% CI –2.61 to –
1.09 days, I 2 = 0%) were significantly shorter among patients
who received dexmedetomidine. Dexmedetomidine use was
associated with a higher risk of bradycardia (RR 1.88, 95% CI
1.28 to 2.77, I 2 = 46%.

The use of dexmedetomidine for non-invasive ventilation
was studied in a systematic review/meta-analysis of trials pub-
lished up until July 31, 2020 [33•]. Twelve studies were in-
cluded with a total of 738 participants. Compared to any se-
dation strategy or placebo, dexmedetomidine reduced the risk
of delirium (absolute risk reduction16%) and need for intuba-
tion and mechanical ventilation (absolute risk reduction 16%).
Any benefits of dexmedetomidine should be weighed against
the probable undesirable effects of hypotension and bradycar-
dia as use of dexmedetomidine was associated with an in-
creased risk of bradycardia (RR 2.80, 95% CI 1.92 to 4.07,
moderate certainty) and hypotension (RR 1.98, 95% CI 1.32
to 2.98, moderate certainty). This reviewwas methodological-
ly rigorous; however, due to the small number of studies
pooled for each outcome, they were unable to examine funnel
plots to detect publication bias.

Dexmedetomidine and Light Sedation

Early deep sedation is an independent predictor of time to
extubation, hospital death, and 180-day mortality. The
SPICE 3 trial was a multinational, open-label, randomized
trial to investigate the effect of using dexmedetomidine as
the primary and, if possible, sole agent for early light sedation
[15]. The primary outcome was 90-day rate of death from any
cause. Seventy-four ICUs in eight countries randomly
assigned 4000 patients to receive either dexmedetomidine or
usual care. The sedation goal was a RASS score of −2 (lightly
sedated) to +1 (restless), unless the treating clinician decided
there was an indication for deep sedation. The final analysis
included 3904 patients and rates of death were similar in both
groups at 90 days.

Clinicians deemed that on the first day around 60% of
patients required sedation deeper than RASS −2, i.e. briefly
awakens to voice. In the first 2 days after randomization, the
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percentage of RASS scores in the target range of light sedation
(−2 to +1) was only 56.6% in the dexmedetomidine group and
51.8% in the usual-care group. The editorial noted that regard-
less of guidelines on the benefits of light sedation and well-
conducted trials demonstrating the risks of deep sedation, be-
liefs drive practice and are slow to change [34]. Overall pa-
tients in this study were maintained at deeper levels of seda-
tion by clinicians.

There was heterogeneity with respect to mortality rates
below and above the median age (63.7 years) with higher
mortality in younger patients (risk difference 4.4 (95% confi-
dence intervals 0.8 to 7.9) in the dexmedetomidine arm. The
significance of the difference could not be determined and
further analysis is awaited.

Dexmedetomidine and Sepsis

A subgroup analysis of the 2010 MENDS trial reported that
patients with sepsis treated with dexmedetomidine as opposed
to lorazepam had an improved mortality leading to an inno-
vative trial undertaken in an Italian University hospital [35,
36•]. It aimed to determine if switching from propofol to
dexmedetomidine reduced noradrenaline requirements in pa-
tients with septic shock. Thirty-eight mechanically ventilated
patients requiring deep sedation RASS −3/−4 were stabilized
with a mean arterial pressure 65–75 using noradrenaline while
sedated with propofol and remifentanil. After 60 min, the
propofol infusion was replaced by dexmedetomidine, and
then after 4 h, the sedation infusions were reversed again.
Noradrenaline requirements decreased with dexmedetomidine
from 0.69 ± 0.72micrograms/kg/min to 0.3 ± 0.25 micro-
grams/kg/min, and increased again to 0.42 ± 0.36micro-
grams/kg/min post-dexmedetomidine. This supports experi-
mental work and may be partly but not fully explained by
the avoidance of propofol-related cardiovascular effects pro-
nounced in septic shock.

The multi-centre DESIRE trial in eight Japanese ICUs pub-
lished in JAMA randomized 201 consecutive patients admit-
ted with sepsis requiring respiratory support to sedation with
or without open-label dexmedetomidine [37]. (Curiously, they
targeted a RASS of 0 during the day but −2 at night). The
cumulative incidence of death at 28 days was 22.8% (n=19) in
the dexmedetomidine group and 30.8% (n=28) in the control
group (P = .20). Although the difference in 28-day mortality
was 8%, it was powered for a 20% difference so may have
been underpowered; however, the MENDS2 trial results sug-
gest otherwise.

MENDS2 following on from MENDS was a multicentre
trial comparing dexmedetomidine with propofol for sedation
in mechanically ventilated patients with sepsis [38]. They re-
cruited 432 patients to blinded propofol or dexmedetomidine.
The primary outcome was number of delirium-free, coma-free
days in the 14 days following randomization, and with the

RASS target that was set by the clinicians. There was no
difference between groups in the primary outcome or any
secondary outcomes. The patients had high severity of illness
(APACHE II score median 27) and high 90-day mortality rate
(38–39%). Over 40% of patients needed supplementary
midazolam and antipsychotics. Notably the dexmedetomidine
dose given was relatively low, median 0.27μg/kg/h as com-
pared with usual dose 0.2–1.4 μg/kg/h.

Dexmedetomidine and Delirium

The DahLIA study, “Dexmedetomidine to Lessen ICU
Agitation”, was a multi-centre double-blind, placebo-con-
trolled, parallel-group RCT in mechanically ventilated pa-
tients who became so agitated that sedation could not be
safely weaned for extubation [39]. Data was collected on
71 patients, 39 who received a dexmedetomidine infusion
and 32 received a saline infusion for a sedation target of
RASS 0. The primary outcome was number of ventilator-
free hours up until day seven. The planned recruitment was
96 patients to detect a 20-h difference; however, the trial
was terminated early due to lack of time and funding.
There was a significant difference in ventilator-free hours
at 7 days, median 144.8 h vs 127.5 h, with no difference in
number of tracheostomies. The median time to extubation
was 21.9 h for the dexmedetomidine vs 44.3 h for placebo,
and median length of ICU stay is 2 days shorter. Delirium
resolved more rapid ly in pat ien ts who rece ived
dexmedetomidine 23.3 h vs. 40.0 h, with a median of two
additional delirium-free days during their ICU stay.
Adverse events were rare. The authors did note that 21500
patients were screened to recruit 74 patients. These results
regardless support the use of dexmedetomidine to manage
symptoms of persistent agitation.

A two-centre delirium prevention study aimed to deter-
mine if a low dose nocturnal dexmedetomidine infusion
prevented delirium and improved sleep in ICU adult pa-
tients [40•]. The hypothesis was that dexmedetomidine, by
acting on the locus coeruleus, promotes natural sleep. One
hundred patients were randomized in this phase 2, blinded,
placebo-controlled trial. All patient’s sedative infusions
were halved at 9.30pm and dexmedetomidine or dextrose
5% infusions started then discontinued at 6.30am. A signif-
icant number of patients who received dexmedetomidine
remained delirium-free during their admission, 40 of 50
patients versus 27 of 50 patients who received placebo.
The total number of night-time hours spent at target goal
of RASS −1 was greater in the dexmedetomidine group,
55% vs. 24%. This study was unable to undertake a
polysomography study relying on self-reported sleep qual-
ity assessments in 64 patients, which showed no difference
between the two groups.
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Dexmedetomidine and Sleep

One study investigated the effect of enteral dexmedetomidine
on sleep polysomnography in 15 participants [41]. Following
700μg of oral dexmedetomidine, the duration of non-rapid
eye movement (non-REM) stage 2 sleep was increased by
63 (95% CI, 19 to 107) min (P = 0.010) and the duration of
rapid eye movement (REM) sleep was decreased by 42 (5 to
78) min (P = 0.031). It supports the evidence that
dexmedetomidine, similar to benzodiazepines, increases total
sleep time but not stage 3 and REM sleep time.

Other Drugs and Routes

The N-methyl-d-aspartate receptor antagonist ketamine has
also been shown to have analgesic properties, along with
bronchodilatory effects and cardiovascular stimulation.
Ketamine sedation in mechanically ventilated patients was
reported in a systematic review and meta-analysis that includ-
ed fifteen studies totalling 892 patients, non-randomized trials
(12) included [42]. Every study was published since 2014,
except one. As is often the case, reviewers highlighted the
lack of data, or any demonstration of clinical benefit in the
included studies.

One placebo-controlled, double-blind trial to determine if
low dose ketamine decreased opioid consumption and deliri-
um, albeit undertaken in 2011 to 2012, was published in 2018
in a surprisingly low-impact journal [43]. One hundred sixty-
two patients were randomized to a continuous infusion of low-
dose ketamine 0.2 mg/kg/h or equivalent volume of saline.
The incidence of deliriumwas 21% (17) in the ketamine group
and 37% (30) in the placebo group, a post hoc analysis report-
ed a significant interaction between the ketamine bolus used
for intubation in the ketamine group only with 16.6% delirium
incidence if ketamine used for intubation as opposed to 26.3%
if other drugs were used. There was no difference in opioid
consumption between groups.

A systematic review and meta-analysis reviewed the liter-
ature on safety and efficacy of volatile anaesthetic agents in
mechanically ventilated critically ill patients, as compared
with intravenous propofol or midazolam [44•]. There were
eight trials with 523 patients comparing volatile agents with
midazolam or propofol reporting a reduction in extubation
times using volatile agents (difference in means, −52.7 min;
95% conf idence interval [CI] , −75.1 to −30.3) .
Unsurprisingly, the difference was greater when volatile
agents were compared with midazolam rather than propofol
with a difference in means of −292.2 min as opposed to −29.1
min. Their funnel plot revealed a large publication bias with
trials reporting predominantly positive results. The findings
suggested that the use of volatile agent sedation might be
useful in postoperative patients requiring short-term

ventilation, and a well-conducted research trial is required.
Alternative methods of sedative delivery may be needed in
the not too distant future [45].

A multi-centre, randomized controlled trial compared
enteral versus intravenous sedation [46]. Three hundred and
forty-eight patients from 12 Italian ICUs were randomized to
receive either midazolam or propofol infused, or hydroxyzine,
lorazepam, and melatonin enterally for sedation. This was
a superiority trial. There was no difference in the primary
outcome of percentage of work shifts in which patients
reached a target or RASS 0 ± 1. Half of the patients in the
enteral sedation group had protocol violations so the groups
were not adequately separated. Interestingly there were more
unplanned extubations in the enteral sedation group but did
not need reintubation, and the enteral sedation group received
more enteral nutrition.

COVID-19 and Sedation

The SARS-coronavirus or COVID-19 pandemic has present-
ed new challenges to clinicians aiming for optimal sedation in
mechanically ventilated patients [47]. Hospitals have been
overwhelmed with critically ill patients generally resulting a
lower skilled nurse to patient ratio. More patients require lon-
ger periods of ventilation, use of neuromuscular drugs, and
proning with deep sedation. There are reported shortages of
commonly used sedative drugs.

A multinational, multi-centre cohort study involving 69
ICUs in 14 countries collected data on 2088 patients [48].
The median RASS score on ventilation was −4 (−5 to −3)
and the median number of days in coma was ten (IQR 6 to
16). This compares with days in coma of 1 day (IQR 1–2) in
the 2018 delirium treatment MIND-USA trial completed by
the same investigator group [49]. Importantly in this cohort
study, more than 50% of patients had agitation. Before the
COVID-19 pandemic, in critically ill patients, the reported
incidence of new agitated delirium was up to 13%, with an
overall prevalence of up to 20% [50]. Similarly, Helms and
colleagues reviewed 58 consecutive ICU patients with
COVID-19, of whom 40 (69%) became agitated following
cessation of muscle relaxation and sedation [51].

Conclusion

Clinical trials to date do not fully support the use of
dexmedetomidine other than to manage agitation. Meantime,
more attention is being paid to older drugs in common, e.g.
clonidine and ketamine, and delirium risk factors and manage-
ment. Knowledge translated into guidelines and protocols are
all very well, but studies need to look at translating evidence
into practice.
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