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Intensive care unit (ICU) sedation practices have dramat-
ically changed over the last 20  years [1–4]. Historically, 
patients were often deeply sedated to “let them rest” [4]. 
Strong evidence indicates these practices are dangerous 
and associated with poor outcomes [5, 6]. Current prac-
tice is to use minimum sedation and wake patients up 
daily while assuring patient comfort [2] (Supplementary 
Fig. 1).

ICU sedation management has changed over the years 
(Fig.  1). The first set of guidelines on sedation manage-
ment were published in 1995. These guidelines recom-
mended using midazolam or propofol for short-term 
sedation and lorazepam for long-term sedation [4]. The 
Clinical Practice Guidelines for the Sustained Use of Sed-
atives and Analgesics in the Critically Ill Adult (SAG) [3] 
were published in 2002. Sedation guidelines were recom-
mended based off data by Brook et  al. in 1999 showing 
protocol-driven sedation resulted in decreased time on 
ventilation [3]. SAG also suggested to set a daily sedation 
goal or provide daily interruption of sedation. This rec-
ommendation was based off data from Kress et al. show-
ing that a spontaneous awakening trial (SAT) resulted in 
decreased time on ventilation [3]. In terms of medica-
tions, SAG recommended propofol if patients needed 
rapid neurologic assessments and midazolam for short-
term sedation. Lorazepam was recommended as sedation 
for most patients; no mention of titrating lorazepam to 
light levels of sedation occurred. Statements indicating 

paradoxical agitation and post-traumatic stress disorder 
(PTSD) with light sedation were included.

The Clinical Practice Guidelines for the Management 
of Pain, Agitation, and Delirium in Adult ICU Patients 
(PAD) were published in 2013 [1]. PAD recommended 
sedatives be titrated to a light level of sedation unless 
contraindicated. This recommendation was based on 
studies like Girard et  al. which showed that daily SAT 
coordinated with daily spontaneous breathing trial (SBT) 
resulted in better clinical outcomes [1] and Treggiari 
et  al. which showed that patients receiving deep seda-
tion were more likely to have PTSD [1]. The concept of 
“analgosedation” was introduced in the early 2000s by 
Muellejans et  al. [1] using remifentanil based sedation, 
while Strom et al. implemented a “no sedation” strategy 
using intermittent morphine [1]. The Richmond Agita-
tion Sedation Scale (RASS) and Sedation Agitation Scale 
(SAS) were determined to be the most accurate level of 
arousal assessment tools.

PAD suggested non-benzodiazepines may be pre-
ferred to improve clinical outcomes. Carson et al. found 
that patients randomized to propofol had shorter time 
on ventilation versus patients that received intermittent 
lorazepam [1]. Maximizing the Efficacy of Sedation and 
Reducing Neurological Dysfunction (MENDS) showed 
that patients that received dexmedetomidine had less 
delirium and coma and were more likely to be within 1 
point of target RASS versus lorazepam [1]. The Safety 
and Efficacy of Dexmedetomidine versus Midazolam 
(SEDCOM) study showed that patients that received dex-
medetomidine spent less time on ventilation and had less 
delirium [1].

The ICU Liberation Bundle (ABCDEF: “A” Assessment, 
Prevention, and Manage pain; “B” Both SAT SBT; “C” 
Choice of Analgesia and Sedation; “D” Delirium Assess, 
Prevent, and Manage; "E" Early Mobility and Exercise; 
and “F” Family Engagement and Empowerment) was 
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developed to implement PAD [7]. ABCDEF has now been 
studied in over 25,000 patients showing improvement in 
clinical outcomes. In 2012, Post Intensive Care Syndrome 
(PICS) was defined as patients that have physical, cogni-
tive, and/or psychological impairment post critical illness 
[6] which is often secondary to delirium and increased 
time in the ICU. In 2012, Shehabi et al. found that early 
deep sedation resulted in increased time on ventila-
tion and mortality [5]. In postoperative patients with-
out severe acute respiratory distress syndrome (ARDS), 
Chanques et al. reported that the immediate interruption 
of sedation compared to moderate sedation was associ-
ated better clinical outcomes [8].

The Clinical Practice Guidelines for the Prevention 
and Management of Pain, Agitation/Sedation, Delirium, 
Immobility, and Sleep Disruption in Adult Patients in 

the ICU (PADIS) were published in 2018 [2]. PADIS sug-
gested light sedation. PADIS suggested using propofol in 
cardiac patients and either propofol or dexmedetomidine 
in medical or non-cardiac surgical patients.

Since publication of PADIS, Sedation Practice in Inten-
sive Care Evaluation (SPICE 3) [9] and Maximizing the 
Efficacy of Sedation and Reducing Neurological Dysfunc-
tion and Mortality in Sepsis (MENDS 2) [10] have been 
published showing no difference in dexmedetomidine 
versus usual care (SPICE III) or propofol (MENDS 2) in 
clinical outcomes. No Sedation or Light Sedation in Crit-
ically Ill, Mechanically Ventilated Patients (NONSEDA) 
randomized patients to no sedation versus light sedation 
finding no difference in 90  day mortality or ventilator/
ICU free days [11].

Greater than 503 million cases of coronavirus disease 
2019 (COVID-19) have been reported as of April 2022. 

1995

2008

2018

1999

2009

2019

2002

2012

2020

2009

2014

2021

2000

2010

2019

2008

2013

2021

2004

2012

2020

2006

2017

Practice 
Parameters for 
IV Sedation and 

Analgesia

MENDS 
Lorazepam vs 

Dexmedetomidine

SCCM
PADIS

Guidelines

Effect of a Nurse-
Led Sedation 

Protocol

SEDCOM 
Midazolam vs 

Dexmedetomidine

SPICE III 
Dexmedetomidine 

Vs Usual Care

SCCM SAG 
Guidelines

PICS

NONSEDA

Sedation 
Associated with 
Poor Long-term 

Outcomes

ABCDE

COVID-D

Effect of Daily 
Awakening Trials

Cornerstone Paper 
that Popularized 
Analgosedation

ABCDEF Bundle

ABC

SCCM PAD 
Guidelines

MENDS 2 
Dexmedetomidine 

Vs Propofol

Introduction of 
Analgosedation

Early Deep 
Sedation 

Associated with 
Increased time on 
the Ventilator and 

Mortality

Analgesia and 
Sedation in 

Patients with 
ARDS

Lorazepam 
Boluses vs 
Propofol

SOS-Ventilation 
SAT in 

postoperative 
patients

1st Sedation 
Guidelines

1st Trial of Alpha-2 
Agonists vs 

Benzodiazepines

4th Sedation 
Guidelines

Sedation Protocol 
Introduced

2nd Trial of Alpha-2 
Agonists vs 

Benzodiazepines
(required SAT)

Alpha-2 Agonists vs 
Benzodiazepine and 
Non-Benzodiazepine 

Sedation

2nd Sedation 
Guidelines

Term for Sequalae 
Post Critical Illness 

Developed

No Sedation vs Light 
Sedation

1st Long Term 
Outcomes Data

Introduction of 
ABCDE

Sedation in 
COVID-19

SAT Introduced

As Needed Morphine 
vs Propofol Infusion

Biggest Multi-
center evaluation of 

ABCDEF

SAT/SBT 
Coordination 
Introduced

3rd Sedation 
Guidelines

Alpha-2 Agonists vs 
Non-Benzodiazepine 

Sedation

Remifentanil
Based Sedation

Poor Outcomes with 
Early Sedation

Ventilator 
Optimization Before 
Medication Changes 

in ARDS

Non-Benzodiazepine 
Sedation with SAT

SAT in Post-
Operative Patients

Fig. 1  This is timeline of selected landmark trials involved in the evolution of sedation in the ICU. References for this figure are listed from left to 
right starting at the top in the Electronic Supplementary Material 2. IV, intravenous; SAT, spontaneous awakening trial; SCCM, Society of Critical Care 
Medicine; SAG, The Clinical Practice Guidelines for the Sustained Use of Sedatives and Analgesics in the Critically Ill Adult; SBT, spontaneous breath-
ing trial; MENDS, Maximizing the Efficacy of Sedation and Reducing Neurological Dysfunction; SEDCOM, Safety and Efficacy of Dexmedetomidine 
versus Midazolam; PICS, Post Intensive Care Syndrome; PAD, The Clinical Practice Guidelines for the Management of Pain, Agitation, and Delirium in 
Adult ICU Patients; ABCDE, Awakening and Breathing Coordination, Delirium monitoring/management, and Early exercise/mobility; SOS, Immediate 
interruption of sedation compared with usual sedation care in critically ill postoperative patients; PADIS, The Clinical Practice Guidelines for the Pre-
vention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU; ABCDEF, “A” for Assess-
ment, Prevention, and Manage pain; “B” for Both Spontaneous Awakening Trials and Spontaneous Breathing Trials; “C” for Choice of Analgesia and 
Sedation; “D” for Delirium Assess, Prevent, and Manage; "E" for Early Mobility and Exercise; and “F” for Family Engagement and Empowerment; SPICE 3, 
Sedation Practice in Intensive Care Evaluation; NONSEDA, No Sedation or Light Sedation in Critically Ill, Mechanically Ventilated Patients; ARDS, Acute 
Respiratory Distress Syndrome; MENDS 2, Maximizing the Efficacy of Sedation and Reducing Neurological Dysfunction and Mortality in Sepsis
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Patients with severe COVID-19 can develop ARDS 
sometimes require deep sedation placing patients at 
risk for delirium and coma. The COVID-D study found 
that 64% and 71% of patients received benzodiazepines 
and propofol for a median of 7 days respectively [12]. In 
patients with ARDS, choosing the best ventilator setting 
should be prioritized over increasing analgosedation [13]. 
However, it is clear that light sedation is not possible in 
most with severe ARDS or during neuromuscular block-
ade. This highlights the importance of daily interprofes-
sional discussion of the ABCDEF Bundle to ensure that 
an individualized approach is taken toward sedation 
management and utilization of light sedation occurs 
again when possible.

High quality evidence is lacking in sedation research sec-
ondary to heterogeneity of data and resistance to practice 
change. Future directions include using a standardized 
approach allowing for meaningful comparisons between 
studies [14]. Additionally, use of inhaled anesthetics for 
sedation of critically ill patients is promising [15].

This paper provided an overview of how ICU seda-
tion practices have evolved over the last 20  years. Con-
temporary ICU sedation practices include light levels 
of sedation, SAT, and use of non-benzodiazepines. The 
current COVID-19 pandemic has placed unprecedented 
demands on ICU workforce and challenged sedation 
practices [13]. It is urgent that clinicians reengage bun-
dled based strategies such as the ABCDEF Bundle to pro-
mote liberation from the ventilator and promote recovery 
and survivorship.
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