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SPECIAL ARTICLE

A Focused Update to the Clinical Practice 
Guidelines for the Prevention and Management 
of Pain, Anxiety, Agitation/Sedation, Delirium, 
Immobility, and Sleep Disruption in Adult 
Patients in the ICU
RATIONALE: Critically ill adults are at risk for a variety of distressing and con-
sequential symptoms both during and after an ICU stay. Management of these 
symptoms can directly influence outcomes.

OBJECTIVES: The objective was to update and expand the Society of Critical Care 
Medicine’s 2018 Clinical Practice Guidelines for the Prevention and Management 
of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult 
Patients in the ICU.

PANEL DESIGN: The interprofessional inclusive guidelines task force was com-
posed of 24 individuals including nurses, physicians, pharmacists, physiothera-
pists, psychologists, and ICU survivors. The task force developed evidence-based 
recommendations using the Grading of Recommendations, Assessment, 
Development, and Evaluation (GRADE) approach. Conflict-of-interest policies 
were strictly followed in all phases of the guidelines, including task force selection 
and voting.

METHODS: The task force focused on five main content areas as they pertain 
to adult ICU patients: anxiety (new topic), agitation/sedation, delirium, immobility, 
and sleep disruption. Using the GRADE approach, we conducted a rigorous 
systematic review for each population, intervention, control, and outcome ques-
tion to identify the best available evidence, statistically summarized the evidence, 
assessed the quality of evidence, and then performed the evidence-to-decision 
framework to formulate recommendations.

RESULTS: The task force issued five statements related to the management 
of anxiety, agitation/sedation, delirium, immobility, and sleep disruption in adults 
admitted to the ICU. In adult patients admitted to the ICU, the task force issued 
conditional recommendations to use dexmedetomidine over propofol for sedation, 
provide enhanced mobilization/rehabilitation over usual mobilization/rehabilitation, 
and administer melatonin. The task force was unable to issue recommendations 
on the administration of benzodiazepines to treat anxiety, and the use of antipsy-
chotics to treat delirium.

CONCLUSIONS: The guidelines task force provided recommendations for phar-
macologic management of agitation/sedation and sleep, and nonpharmacologic 
management of immobility in critically ill adults. These recommendations are in-
tended for consideration along with the patient’s clinical status.

KEYWORDS: anxiety; antipsychotics; delirium; dexmedetomidine; melatonin; 
mobility
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Most critically ill patients experience pain, 
anxiety, agitation, delirium, immobility, 
and sleep disruption at some point dur-

ing their ICU stay (1–3). If these symptoms are not 
appropriately managed, they can lead to increased 
morbidity and mortality. The Society of Critical Care 
Medicine (SCCM) has previously published two sets of  
evidence-based clinical practice guidelines with spe-
cific recommendations across these domains to im-
prove care and outcomes for adult patients admitted to 
the ICU. These include the 2013 Pain, Agitation, and 
Delirium guidelines, and the 2018 Pain, Agitation/
Sedation, Delirium, Immobility, and Sleep Disruption 
(PADIS) guidelines (4, 5).

Since the release of the 2018 PADIS guidelines, sev-
eral relevant high-quality studies have been published, 
prompting the SCCM to reconvene another panel of 
international experts, ICU survivors, and method-
ologists to provide a brief guidelines update, with a 
specific focus on anxiety (a new domain), agitation/
sedation, delirium, immobility, and sleep disruption 
in adult patients admitted to the ICU. The results are 
presented herein.

METHODOLOGY

Committee Membership and Conflict of Interest

SCCM appointed two co-chairs (J.M.A., M.C.B.) and 
two vice co-chairs (J.L.S., M.M.) who then assembled 
a diverse group of 20 additional members including 
subject matter experts, physicians, nurses, pharma-
cists, physiotherapists, a psychologist, three ICU sur-
vivors (R.J., A.H., C.R.), and two methodologists from 
the Guidelines in Intensive Care, Development, and 
Evaluation Group (K.L., K.L.C.) to update the PADIS 
guidelines (Supplemental Digital Content 1, http://
links.lww.com/CCM/H667). Intellectual and finan-
cial conflicts of interest (COIs) were reviewed and 
addressed according to the SCCM Standard Operating 
Procedures (Supplemental Digital Content 2, http://
links.lww.com/CCM/H667).

Guidelines Scope and Population, Intervention, 
Comparison, and Outcome Development

The Grading of Recommendations, Assessment, 
Development, and Evaluation (GRADE) approach was 
used throughout all aspects of guidelines development 

(6). Population, Intervention, Comparison, and 
Outcome (PICO) questions were developed for 
the guidelines through panel discussions (Table 
1). Each PICO had a dedicated subpanel assigned 
(Supplemental Digital Content 3, http://links.lww.
com/CCM/H667). The objective was to update ele-
ments of the 2018 PADIS guidelines that had new 
evidence published, address clinically relevant topics 
not addressed in previous guidelines versions, and 
include both pharmacologic and nonpharmacologic 
interventions. Possible topics that would be important 
to patients, their families, and clinicians were listed, 
and the final selection was made through discus-
sion and consensus. Of note, the 2018 PADIS guide-
lines did not specifically address the management of 
anxiety, a common symptom in adult ICU patients. 
In these guidelines update, members of the “Pain” 
subpanel focused on anxiety to address this gap in 
the previous guidelines version. A list of all possible 
outcomes was created and then voted upon using an 
online survey (Survey Monkey, Palo Alto, CA, www.
surveymonkey.com). Committee members rated out-
comes according to patient importance, and only those 
that were deemed critical or important were examined 
(Supplemental Digital Content 4, http://links.lww.
com/CCM/H667). The ICU survivors provided input 
on the final outcomes.

Systematic Review and Meta-Analyses

An experienced medical librarian developed a peer-
reviewed search strategy and conducted a literature re-
view of five electronic databases from inception to April 
2024 (Supplement Digital Content 5, http://links.
lww.com/CCM/H667). Citations of all potentially eli-
gible studies were screened independently and in du-
plicate (Supplemental Digital Content 6, http://links.
lww.com/CCM/H667). Relevant baseline and outcome 
data for all eligible trials was extracted independently 
and in duplicate. Authors were contacted for missing 
data. The Cochrane Modified Risk of Bias tool (7) was 
applied to evaluate the risk of bias of each included study. 
Statistical analyses were conducted using RevMan soft-
ware, Version 5.4 (The Cochrane Collaboration, 2020; 
revman.cochrane.org). The DerSimonian and Laird (8) 
random-effects model was used to pool the weighted 
effect of estimates across studies. Pooled binary outcomes 
are presented as relative risks (RRs) and 95% CIs while 
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continuous outcomes are presented as mean differences 
(MDs) and 95% CIs.

Development of Consensus and Clinical 
Recommendations

The subpanels and ICU survivors used the GRADE  
evidence-to-decision framework to generate recommen-
dations and evidence summary tables (Supplemental 
Digital Content 7, http://links.lww.com/CCM/H667). For 
each PICO, a subpanel issued a Strong Recommendation 
or a Conditional Recommendation, either for or against 
the intervention (Table 2). Once preliminary recommen-
dations were established, the recommendations and ev-
idence summaries were distributed to the full panel and 
ICU survivors. Panel members who were free of overt or 
potential COIs and ICU survivors were invited to vote on 
their agreement (or disagreement) for each recommen-
dation. A minimum 70% response rate was required for 
each question and consensus was defined as 80% agree-
ment (Supplement Digital Content 8, http://links.lww.
com/CCM/H667).

RECOMMENDATIONS

The panel generated recommendations which are sum-
marized in Table 3 (Supplemental Digital Content 9, 
http://links.lww.com/CCM/H667).

BENZODIAZEPINES FOR ANXIETY

Recommendation 1

There is insufficient evidence to make a recommenda-
tion on the use of benzodiazepines to treat anxiety in 
adult patients admitted to the ICU.

Evidence Summary

Anxiety is one of the most distressing symptoms iden-
tified by adult ICU patients, both in terms of occur-
rence and intensity (3, 9). This holds true whether the 
assessment is conducted during the ICU stay (10–12) 
or among survivors based on their recollections of the 
ICU experience (13, 14). Benzodiazepines are com-
monly used for the treatment of acute anxiety in the 
ICU. A systematic literature search was conducted to 
identify trials that answered the question: “In adults 
admitted to the ICU, do benzodiazepines administered 
for anxiety, when compared with no benzodiazepines, 

impact patient outcomes?” Unfortunately, no stud-
ies directly answered our PICO with the exception of 
one before-and-after cohort study conducted in burn 
patients which presented limited evidence (15).

Evidence to Recommendation

Due to a lack of evidence, the panel cannot currently 
make a recommendation regarding the use of benzodiaz-
epines for the treatment of anxiety in ICU patients.

Special Considerations

Severe anxiety is experienced by more than one quarter 
of intubated patients 6 hours after the interruption of 
midazolam or propofol (16), while ten of 16 patients re-
ported anxiety about the endotracheal tube at hospital 
discharge regardless of sedation (17). Given the poten-
tial magnitude of this issue, there is an urgent need for 
standardization of anxiety assessments in ICU patients 
(18), and investigation of diverse therapeutic options for 
anxiety, including pharmacologic and nonpharmaco-
logic interventions. In patients able to respond, the Faces 
Anxiety Scale, which has been validated for both intu-
bated (19) and nonintubated patients (20), presents a vi-
able option for assessing anxiety in adult ICU patients. 
In addition, unidimensional self-assessment scales (e.g., 
Visual Analogue Scale, Numeric Rating Scale) could 
serve as pragmatic alternatives (9) for assessing anxiety 
(21, 22), and other distressing symptoms such as pain, 
dyspnea (23), and thirst (24). Nonpharmacological 
treatment approaches, such as music listening (21, 25) 
or virtual reality (22), have shown promise. A patient-
centered approach to care, research, and quality im-
provement that encompasses all sources of discomfort 
and distress in the ICU is essential to providing compre-
hensive management of anxiety.

Of note, abrupt cessation of benzodiazepines pre-
scribed for baseline chronic anxiety may precipitate 
acute withdrawal; hence, continuation of the chronic 
benzodiazepines upon admission to the ICU should be 
considered.

DEXMEDETOMIDINE FOR SEDATION

Recommendation 2

We suggest using dexmedetomidine over propofol 
for sedation in mechanically ventilated adult patients 
admitted to the ICU where light sedation and/or a 
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reduction in delirium are of highest priorities (con-
ditional recommendation; for intervention; moderate 
certainty of evidence).

Evidence Summary

A total of 3087 mechanically ventilated adults admit-
ted to the ICU were randomized to dexmedetomi-
dine vs. propofol in 29 randomized controlled trials 
(RCTs) (26–54), the majority of which explicitly 
stated medications were titrated to achieve light se-
dation (22 RCTs). Compared with propofol, dex-
medetomidine probably reduced the prevalence 
of delirium (RR, 0.55; 95% CI, 0.37–0.81; absolute 
risk reduction [ARR], 15 fewer patients per 100; 
95% CI, from 20 fewer to 6 fewer; moderate cer-
tainty) and may reduce the duration of delirium 
(MD, –25.58 hr; 95% CI, –43.49 to –7.66 hr; low 
certainty). Dexmedetomidine may cause a slight re-
duction in ICU length of stay (MD, –0.19 d; 95% CI, 
–0.33 to –0.05 d; low certainty) and may result in 
little to no difference in the duration of mechanical 
ventilation (MD, –1.6 hr; 95% CI, –2.77 to –0.42 hr; 
low certainty). It may improve the time spent at 
target sedation (low certainty) and reduce the pro-
portion that require supplemental analgesics (RR, 
0.71; 95% CI, 0.52–0.99; moderate certainty). There 
may be little to no effect on mortality at longest  
follow-up (RR, 0.98; 95% CI, 0.86–1.13; ARR, 0 fewer 
per 100; 95% CI, from 3 fewer to 3 more; low cer-
tainty). Dexmedetomidine may improve long-term 
outcomes such as quality of life and functional status 
at 6 months (both low certainty). Dexmedetomidine 
probably increases the risk of bradycardia (RR, 1.65; 
95% CI, 1.28–2.12; absolute risk increase [ARI], 6 
more per 100; 95% from 2 more to 10 more; mod-
erate certainty) and may result in little to no differ-
ence in the risk of hypotension (RR, 1.07; 95% CI, 
0.92–1.25; low certainty). Due to a very low certainty 
of evidence, it is unclear how dexmedetomidine 
impacts post-ICU cognitive impairment and 28-day 
mortality.

Evidence to Recommendation

The panel judged the desirable effects of dexmedetomi-
dine to outweigh the possible adverse event of bradycardia 
in most ICU patients. While dexmedetomidine may be 
preferable to propofol for light sedation or if the patient TA
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has delirium, clinical judgment must be used. If a patient 
requires deep sedation or has a high risk of bradycardia, 
alternative sedative agents should be considered. The cost 
of dexmedetomidine acquisition for many hospitals is 
now lower than when initially marketed, and the cost of 
propofol and dexmedetomidine are likely comparable in 
many countries. However, there is significant variability in 
costs and availability of dexmedetomidine. Therefore, cost 
and ability to obtain dexmedetomidine may well be pro-
hibitive in some centers and hence our recommendation 
is conditional rather than strong.

Special Considerations

Currently, there is no definitive evidence of heteroge-
neity in the safety or efficacy of dexmedetomidine in 
patients over or under the age of 65. All subgroup find-
ings in prior trials are simply hypothesis-generating at 
this point and further research is needed (55, 56). The 
Intensive Care Medicine  Rapid Practice Guidelines 
recommended the use of dexmedetomidine over the 
use of other sedation medications if the desirable 
effects of a reduction in delirium were valued over the 
undesirable effects of hypotension and bradycardia. 
Similar to us, they did not make a recommendation to 
avoid use of dexmedetomidine in those under the age 
of 65 but left it to the practitioner’s discretion (57).

ANTIPSYCHOTICS FOR DELIRIUM

Recommendation 3

We are unable to issue a recommendation for or 
against the use of antipsychotics over usual care for the 
treatment of delirium in adult patients admitted to the 
ICU (conditional recommendation; for intervention 
or comparison; low certainty of evidence).

Evidence Summary

A total of eight RCTs (58–65) enrolling 1869 adult 
ICU patients administered antipsychotics compared 
with no antipsychotic for the treatment of established 
delirium. Six RCTs administered haloperidol as the 
antipsychotic, one administered both atypical and 
typical antipsychotics, and the last RCT had three 
treatment arms: haloperidol, ziprasidone, and pla-
cebo. Overall, antipsychotics may slightly increase the 
number of delirium-free days (MD, 1.25 d; 95% CI, 

–0.35 to 2.86 d; low certainty) and may reduce 28-day 
mortality (RR, 0.87; 95% CI, 0.75–1.01; low certainty) 
and mortality at longest follow-up (RR, 0.89; 95% CI, 
0.79–1.01; low certainty). There was little to no effect 
on the duration of invasive mechanical ventilation 
(moderate certainty), ICU length of stay (very low cer-
tainty), or hospital length of stay (low certainty). There 
was uncertainty regarding the effect on post-ICU post- 
traumatic stress disorder, functional status at 3 months, 
post-ICU quality of life, post-ICU cognitive impair-
ment, and duration of delirium (all very low certainty). 
There may be a slight increase in the risk of arrhyth-
mias (RR, 1.57; 95% CI, 0.66–3.74; low certainty), and 
little to no effect on QT interval prolongation and ex-
trapyramidal symptoms (both low certainty).

Evidence to Recommendation

The panel was unable to issue a recommendation for the 
use of antipsychotics to treat delirium, despite a possible 
reduction in mortality and increase in delirium-free 
days. First, all potential benefits were of low certainty 
evidence, in part due to imprecision. Second, it is not 
understood how antipsychotics may result in a reduc-
tion in mortality when the only change we detected was 
a slight improvement in the number of delirium-free 
days, but no change in other outcomes such as duration 
of mechanical ventilation, ICU length of stay, etc. Last, a 
delirium-free outcome does not account for coma, that 
is, a patient can be delirium-free because they have a 
normal mental status, or they are comatose.

Special Considerations

Most RCTs enrolled a mix of patients with either hypo-
active and/or hyperactive delirium and, therefore, it 
is unclear if there is a single patient population that 
would benefit most from an antipsychotic. In addition, 
if used, one must be prudent to discontinue antipsy-
chotics that were newly initiated in the ICU upon dis-
charge if no longer clinically required (66).

ENHANCED MOBILIZATION FOR 
IMMOBILITY

Recommendation 4

We suggest providing enhanced mobilization/rehabil-
itation over usual care mobilization/rehabilitation to 
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adult patients admitted to the ICU (conditional rec-
ommendation; for intervention; moderate certainty of 
evidence).

Remark

Rehabilitation and mobilization in the ICU aim to 
mitigate the long-term effects of ICU-acquired weak-
ness (e.g., survival and quality of life) (67), yet the ap-
propriate frequency, intensity, duration, or delivery of 
these interventions is not established. We adopted a 
previously established definition of mobilization: “the 
process of moving oneself and of changing and main-
taining postures,” excluding pulmonary rehabilitation 
(68). We defined enhanced to be anything more than a 
unit’s usual mobilization/rehabilitation (e.g., enhanced 
may include one of: cycling, stepping, early, twice daily, 
protocolized, or extended durations of mobilization/
rehabilitation).

Evidence Summary

The final evidence summary included 58 RCTs and 
8038 patients (69–126).

Enhanced mobilization/rehabilitation compared 
with usual care mobilization/rehabilitation reduces 
the proportion of patients that develop ICU-acquired 
weakness (RR, 0.77; 95% CI, 0.64–0.93; ARR, 9 fewer 
per 100 patients; 95% CI, 14 fewer to 3 fewer; high 
certainty). It may slightly reduce the duration of de-
lirium (MD, –1.34 d; 95% CI, –1.85 to –0.83 d; low 
certainty), duration of invasive mechanical ventila-
tion (MD, –1.1 d; 95% CI, –1.69 to –0.51 d; moderate 
certainty), ICU length of stay (MD, –1.01 d; 95% CI, 
–1.75 to –0.27 d; low certainty), and hospital length 
of stay (MD, –1.16 d; 95% CI, –2.94 to –0.62 d; low 
certainty). Enhanced mobilization/rehabilitation 
probably improves functional outcomes and quality 
of life after discharge (both moderate certainty) and 
may increase the number of patients discharged home 
(RR, 1.15; 95% CI, 1.00–1.33; low certainty). There 
was little to no effect on mortality at longest follow-up 
(low certainty). There is uncertainty surrounding the 
effect of enhanced mobilization/rehabilitation on de-
lirium occurrence and ICU mortality (both very low 
certainty).

Enhanced mobilization/rehabilitation may result in 
a slight increase in adverse events such as arrhythmias 

(RR, 2.27; 95% CI, 0.73–7.08; ARI, one more per 100; 
95% CI, 0 fewer to 3 more), but likely causes little to no 
difference in the risk of accidental line removal (RR, 
1.28; 95% CI, 0.25–6.58; ARI, 0 fewer per 100; 95% CI, 
from 0 fewer to 1 more), unplanned extubation (RR, 
0.93; 95% CI, 0.49–1.75; ARI, 0 fewer per 100; 95% CI, 
from 0 fewer to 1 more), and hypotension (RR, 1.32; 
95% CI, 0.47–3.75; ARI, 1 more per 100, 95% CI, from 
2 fewer to 9 more) (all moderate certainty).

Evidence to Recommendation

The evidence suggests that the benefits of enhanced 
mobilization/rehabilitation in adult ICU patients out-
weigh the marginally increased risk of an adverse 
event, such as arrhythmias, which occur infrequently. 
As no RCTs reported the required resources for an 
ICU enhanced mobilization/rehabilitation program, 
the panel issued a conditional recommendation, rec-
ognizing that resource limitations can be a significant 
barrier to implementing such a program. However, 
implementing enhanced mobilization/rehabilitation 
could introduce important savings in the healthcare 
system. In addition, the RCTs tended to primarily in-
clude patients that were previously functionally inde-
pendent at baseline; hence, a recommendation may 
not apply to all patients. Finally, the panel was not able 
to issue a recommendation on the ideal mobilization/
rehabilitation dose, timing, duration, or method due to 
the heterogeneity of included studies.

Special Considerations

Mobilization is a multifaceted, team-based interven-
tion conducted in a complex environment. Based on 
clinical team expertise, the frequency, intensity, tim-
ing, and type of mobility/rehabilitation activities may 
differ by ICU. Of note, there was insufficient data to 
perform a subgroup analysis of post-cardiac surgery 
patients; therefore, this recommendation applies to the 
general medical-surgical patients.

MELATONIN FOR PATIENT OUTCOMES

Recommendation 5

We suggest administering melatonin over no mela-
tonin in adult patients admitted to the ICU (conditional 
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recommendation; for intervention; low certainty of 
evidence).

Evidence Summary

The final evidence summary includes 30 RCTs (127–
156) that enrolled 3739 adults ICU patients. In total, 24 
RCTs compared melatonin with either no melatonin or 
placebo, two RCTs compared melatonin with dexme-
detomidine, and one with benzodiazepines. The other 
three RCTs compared ramelteon to placebo.

Melatonin may reduce the prevalence of delirium 
(RR, 0.70; 95% CI, 0.57–0.87; low certainty), although 
melatonin made little to no difference in delirium du-
ration (MD, –0.16 d; 95% CI, –1.0 to 0.68 d; low cer-
tainty). Melatonin may increase patients’ perceived 
sleep quality (low certainty) but showed little to no dif-
ference in total nocturnal sleep duration (MD, 0.04 hr; 
95% CI, –0.18 to 0.26 hr; moderate certainty). Use of 
melatonin may slightly reduce the ICU length of stay 
(MD, –0.5 d; 95% CI, –0.89 to –0.1 d; low certainty) 
but has little to no difference in duration of mechan-
ical ventilation or hospital length of stay (both low cer-
tainty). Evidence was uncertain related to the number 
of awakenings, anxiety, the proportion of patients 
with agitation, post-ICU cognitive function, and post- 
traumatic stress disorder (all very low certainty), as 
well as ICU mortality and functional status post-ICU 
(both low certainty). There may be a slight reduction 
in adverse events (as defined by study authors) when 
melatonin is administered compared with no mela-
tonin (low certainty).

Evidence to Recommendation

Melatonin is commonly used in practice to mitigate 
the adverse effects of sleep and circadian disruption 
in critically ill adults (157). Endogenous melatonin 
suppression and circadian disturbances have been 
found in critically ill patients (158), which provides 
a rationale for replacement therapy. The conditional 
recommendation favoring melatonin is based on the 
reduction of delirium prevalence and perceived im-
provement in sleep quality balanced against the low 
risk of adverse events. These data have limitations 
which is why a strong recommendation was not pro-
vided. Sleep/circadian outcomes were not assessed in 
many included RCTs. Most RCTs that included sleep as 
an outcome used subjective measurement tools, which 

may introduce recall bias, includes only those who can 
respond, and does not measure sleep architecture.

Special Considerations

Melatonin is not U.S. Food and Drug Administration 
(FDA)-regulated so quality may vary. Ramelteon, an 
FDA-approved melatonin receptor agonist, could be 
considered a melatonin alternative in countries where 
it is available. There was significant heterogeneity of in-
cluded trials in terms of dose, duration, and frequency 
of melatonin which limits specific recommendations 
for administration. Furthermore, cost may vary by 
country.

RESEARCH AGENDA FOR PADIS AND 
PATIENT-IMPORTANT OUTCOMES

Anxiety

• Further development and testing of instruments to detect 
and quantify anxiety in critically ill adults.

• RCTs aimed at testing the safety and effectiveness of using 
benzodiazepines and other medications to treat anxiety in 
critically ill adults.

• RCTs examining nonpharmacologic and/or multimodal 
approaches to treat anxiety in the critically ill.

Sedation

• The role of dexmedetomidine in alcohol withdrawal.
• The role of sedative medications in the context of an  

analgesia-first approach or to supplement analgesia- 
sedation needs to be better studied.

• Studies evaluating the value of patient communication 
with family members during ICU care and the perceptions 
of patients while on propofol vs. dexmedetomidine (may 
include patients who can participate in their own care).

• The role of dexmedetomidine in patients who require treat-
ment with deep sedation.

• RCTs definitively addressing a possible heterogeneity of 
dexmedetomidine treatment effect by age (over or under 
65 yr old).

Delirium

• RCTs examining the use of an antipsychotic in hypoactive 
delirium, hyperactive delirium (as independent popula-
tions), and other delirium subtypes.

• RCTs examining long-term cognitive effects of antipsy-
chotics in patients admitted to the ICU with delirium.

• RCTs examining the use of antipsychotics in progressive 
delirium severities.
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Immobility

• Determining the impact of enhanced mobilization/rehabil-
itation as prevention vs. treatment of delirium.

• Determining the possibility of having other stakeholders 
(e.g., family members) assist with rehabilitation/mobiliza-
tion in light of the current resource shortages.

• Determining the optimal modality  of enhanced mobiliza-
tion/rehabilitation, including frequency, duration, and time 
to initiation from ICU admission.

• Implementing an enhanced mobilization/rehabilitation 
program in the ICU in limited resource settings.

Sleep

• RCTs examining melatonin with nocturnal dosing and a 
rigorous assessment of sleep quality and quantity.

• RCTs on appropriate dosing of melatonin.

ACKNOWLEDGMENTS

We (the panel) extend our gratitude to Mr. Brian Tang, 
Dr. Dipayan Chaudhuri, Mr. Saifur R. Chowdhury, 
Ms. Jude Manalo, Dr. Roshan Sadhak, Ms. Paige 
Harris, Dr. Etri Kocaqi, Mr. Jason (Zi Xuan) Chen, 
Dr. Sonya (Taeeun) Kim, Dr. Amy Kim, Mr. Si-Cheng 
Dai, Dr. Anshika Jain, Dr. Vicki Archer, and Dr. 
Usman Ali for their assistance with the systematic re-
view and meta-analysis. We acknowledge the Society 
of Critical Care Medicine administrative staff (Ms. 
Hariyali Patel). Also, we thank St. Joseph’s Healthcare 
Hamilton’s Library Services and Center for Education 
and Innovation (Ms. Karin Dearness [Director of 
Library Services]) for their contribution to the sys-
tematic review process.

 1 Department of Medicine, McMaster University, Hamilton, 
ON, Canada.

 2 Department of Health Research, Methods, Evidence, and 
Impact, McMaster University, Hamilton, ON, Canada.

 3 Research Institute of St Joseph’s Healthcare Hamilton, 
Hamilton, ON, Canada.

 4 University of Nebraska Medical Center, College of Nursing, 
Omaha, NE.

 5 Department of Pharmaceutical Services, Vanderbilt 
University Medical Center, Nashville, TN.

 6 Critical Illness, Brain Dysfunction, and Survivorship Center, 
Nashville, TN.

 7 College of Nursing, The Ohio State University, Columbus, 
OH.

 8 Center for Research, Investigation, and Systems Modeling 
of Acute Illness (CRISMA), Department of Critical Care 

Medicine, University of Pittsburgh School of Medicine, 
Pittsburgh, PA.

 9 Department of Anesthesia & Critical Care Medicine, Saint 
Eloi Montpellier University Hospital, and PhyMedExp, 
University of Montpellier, INSERM, CNRS, Montpellier, 
France.

 10 School of Rehabilitation Science, McMaster University, 
Hamilton, ON, Canada.

 11 Physiotherapy Department, St. Joseph’s Healthcare 
Hamilton, Hamilton, ON, Canada.

 12 Department of Anesthesiology, Vanderbilt University Medical 
Center, Nashville, TN.

 13 Department of Medicine, Brigham and Women’s Hospital, 
Boston, MA.

 14 Department of Internal Medicine, College of Medicine, The 
Ohio State University, Columbus, OH.

 15 Division of Nursing Research, Department of Nursing, Mayo 
Clinic, Rochester, MN.

 16 School of Nursing, Vanderbilt University, Nashville, TN.

 17 Department of Surgery, Vanderbilt University Medical 
Center, Nashville, TN.

 18 Department of Pharmacy Services, UC Davis Health 
(UCDH), Sacramento, CA.

 19 Ingram School of Nursing, McGill University, Montreal, QC, 
Canada.

 20 Centre for Nursing Research and Lady Davis Institute, 
Jewish General Hospital, Montreal, QC, Canada.

 21 Departments of Trauma Surgery and Critical Care Medicine, 
Geisinger Medical Center, Danville, PA.

 22 Department of Psychiatry, Geisinger Commonwealth School 
of Medicine, Scranton, PA.

 23 Acute and Critical Care Division, College of Nursing, 
University of Iowa, Iowa City, IA.

 24 Department of Pharmacy, AdventHealth Orlando, Orlando, 
FL.

 25 Department of Nursing, Hospital of the University of 
Pennsylvania, Philadelphia, PA.

 26 Anesthesia and Perioperative Care, Critical Care Medicine, 
University of California, San Francisco, San Francisco, CA.

Supplemental digital content is available for this article. Direct 
URL citations appear in the printed text and are provided in the 
HTML and PDF versions of this article on the journal’s website 
(http://journals.lww.com/ccmjournal).

Mr. Jennings, Ms. Hines, and Dr. Ross are patient partners.

Funding for these guidelines was provided solely by the Society 
of Critical Care Medicine.

Dr. Lewis received research funding from the Canadian 
Institutes of Health Research (CIHR) for the use of dexmedeto-
midine during noninvasive ventilation. Drs. Balas and Girard 
received funding from Ceribell. Dr. Balas received research 
funding from the National Heart, Lung, and Blood Institute 
(NHLBI), the National Institute of Nursing Research (NINR), 
and the National Institute of Child Health and Development 
(NICHD) of the National Institute of Health under award num-
bers NHLBI/NINR 1 UG3 HL165740-01A1; NINR 1 R01 

http://journals.lww.com/ccmjournal


Copyright © 2025 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.

Lewis et al

e722     www.ccmjournal.org March 2025 • Volume 53 • Number 3

NR020707-01; and NICHD 1 R01 HD103811-01; she cur-
rently serves on the American Association of Critical Care 
Nurses (AACN) Healthy Work Environment Collaborative and 
the American Psychiatric Association’s Delirium Guideline 
Committee; and she received honorariums from Ceribell, the 
Society of Critical Care Medicine (SCCM), and the AACN. Drs. 
McNett and Girard received funding from the National Institutes 
of Health (NIH). Dr. McNett received funding from Dexcom 
and the Patient-Centered Outcomes Research Institute. Dr. 
Girard received funding from Liberate Medical, Lungpacer, 
and the Department of Defense. Dr. Kho received funding from 
Restorative Therapies, the Canada Foundation for Innovation, 
the Canada Research Chair in Critical Care Rehabilitation and 
Knowledge Translation, and the CIHR for a randomized trial 
of in-bed cycle ergometry; she received a loan of four RT300 
supine cycle ergometers for her research from Restorative 
Therapies, Baltimore, MD. Dr. Weinhouse received funding 
from UpToDate. Dr. Chlan received research funding from the 
NHLBI (1R01 HL 130881-01), the National Eye Institute (NIH 
R01AG067631), and the National Institute on Aging of the NIH 
under award numbers 5R01 HL 130881; R01 AG067631; 
and 3R01AG067631-04S1; she currently serves as a member 
of the Observational Study Monitoring Board for the Acute 
Respiratory Distress Syndrome, Pneumonia, and Sepsis pheno-
typing Consortium. Dr. Gélinas received funding from the CIHR 
(funding numbers 168983 and 169043) for ICU pain projects; 
she is currently involved as Co-Chair of the Fourth Edition of 
the Best Practice Guideline Update on the Assessment and 
Management of Pain of the Registered Nurses’ Association of 
Ontario. Dr. Gélinas received funding from the SCCM and the 
SAMDOC Medical Technologies. Dr. Krupp has research fund-
ing from the NHLBI and the NINR under award number 1 UG3 
HL165740-01A1 and the Agency for Healthcare Research and 
Quality under award number 1 R21 HS029959-01; she dis-
closed that she was an invited speaker for Fall 2022 American 
Association of Nurse Practitioners. Dr. Young received fund-
ing from the Southeastern Pennsylvania Chapter of American 
Association of Critical-Care Nurses. Dr. Cordoza received re-
search funding from NINR of the NIH for the investigation of 
sleep and delirium. The remaining authors have disclosed that 
they do not have any potential conflicts of interest.

For information regarding this article, E-mail: matt.aldrich@ucsf.edu

The Society of Critical Care Medicine guidelines are intended 
for general information only, are not medical advice, and do not 
replace medical professional advice, which should be sought for 
any medical condition. The full disclaimer for guidelines can be 
accessed at: https://sccm.org/Clinical-Resources/Guidelines/
Guidelines.

REFERENCES
 1. Elliott D, Davidson JE, Harvey MA, et al: Exploring the scope of 

post–intensive care syndrome therapy and care. Crit Care Med 
2014; 42:2518–2526

 2. Needham DM, Davidson J, Cohen H, et al: Improving long-
term outcomes after discharge from intensive care unit. Crit 
Care Med 2012; 40:502–509

 3. Saltnes-Lillegård C, Rustøen T, Beitland S, et al: Self-reported 
symptoms experienced by intensive care unit patients: A 

prospective observational multicenter study. Intensive Care 
Med 2023; 49:1370–1382

 4. Devlin JW, Skrobik Y, Gélinas C, et al: Clinical practice guide-
lines for the prevention and management of pain, agitation/
sedation, delirium, immobility, and sleep disruption in adult 
patients in the ICU. Crit Care Med 2018; 46:e825–e873

 5. Barr J, Fraser G, Puntillo K, et al: Clinical practice guide-
lines for the management of pain, agitation, and delirium in 
adult patients in the intensive care unit. Crit Care Med 2013; 
41:263–306

 6. Alonso-Coello P, Schünemann HJ, Moberg J, et al; GRADE 
Working Group: GRADE Evidence to Decision (EtD) frame-
works: A systematic and transparent approach to making 
well informed healthcare choices. 1: Introduction. BMJ2016; 
353:i2016

 7. Higgins JPT, Altman DG, Gotzsche PC, et al; Cochrane 
Statistical Methods Group: The Cochrane collaboration’s tool 
for assessing risk of bias in randomised trials. BMJ 2011; 
343:d5928–d5928

 8. Dersimonian R, Laird N: Meta-analysis in clinical trials revis-
ited. Contemp Clin Trials 2015; 45:139–145

 9. Chanques G, Nelson J, Puntillo K: Five patient symptoms 
that you should evaluate every day. Intensive Care Med 2015; 
41:1347–1350

 10. Rotondi A, Chelluri L, Sirio C, et al: Patients’ recollections of 
stressful experiences while receiving prolonged mechan-
ical ventilation in an intensive care unit. Crit Care Med 2002; 
30:746–752

 11. Aitken LM, Castillo MI, Ullman A, et al: What is the relationship 
between elements of ICU treatment and memories after dis-
charge in adult ICU survivors? Aust Crit Care 2016; 29:5–14; 
quiz 15

 12. May A, Parker A, Caldwell ES, et al: Provider-documented anx-
iety in the ICU: Prevalence, risk factors, and associated patient 
outcomes. J Intensive Care Med 2021; 36:1424–1430

 13. Aubanel S, Bruiset F, Chapuis C, et al: Therapeutic options for 
agitation in the intensive care unit. Anaesth Crit Care Pain Med 
2020; 39:639–646

 14. Nikayin S, Rabiee A, Hashem MD, et al: Anxiety symptoms 
in survivors of critical illness: A systematic review and meta-
analysis. Gen Hosp Psychiatry 2016; 43:23–29

 15. Bidwell KL, Miller SF, Coffey R, et al: Evaluation of the safety 
and efficacy of a nursing-driven midazolam protocol for the 
management of procedural pain associated with burn injuries. 
J Burn Care Res 2013; 34:176–182

 16. Treggiari-Venzi M, Borgeat A, Fuchs-Buder T, et al: Overnight 
sedation with midazolam or propofol in the ICU: Effects on 
sleep quality, anxiety and depression. Intensive Care Med 
1996; 22:1186–1190

 17. MacLaren R, Preslaski CR, Mueller SW, et al: A random-
ized, double-blind pilot study of dexmedetomidine versus 
midazolam for intensive care unit sedation: Patient recall of 
their experiences and short-term psychological outcomes. J 
Intensive Care Med 2015; 30:167–175

 18. Guttormson JL, Khan B, Brodsky MB, et al: Symptom assess-
ment for mechanically ventilated patients: Principles and pri-
orities: An official American Thoracic Society workshop report. 
Ann Am Thorac Soc 2023; 20:491–498

mailto:matt.aldrich@ucsf.edu
https://sccm.org/Clinical-Resources/Guidelines/Guidelines
https://sccm.org/Clinical-Resources/Guidelines/Guidelines


Copyright © 2025 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved. Copyright © 2025 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.

Special Article

Critical Care Medicine www.ccmjournal.org     e723

 19. McKinley S, Stein-Parbury J, Chehelnabi A, et al: Assessment 
of anxiety in intensive care patients by using the faces anxiety 
scale. Am J Crit Care 2004; 13:146–152

 20. Mckinley S, Madronio C: Validity of the faces anxiety scale 
for the assessment of state anxiety in intensive care patients 
not receiving mechanical ventilation. J Psychosom Res 2008; 
64:503–507

 21. Chlan LL, Weinert CR, Heiderscheit A, et al: Effects of patient-
directed music intervention on anxiety and sedative exposure 
in critically ill patients receiving mechanical ventilatory support: 
A randomized clinical trial. JAMA 2013; 309:2335–2344

 22. Merliot-Gailhoustet L, Raimbert C, Garnier O, et al: Discomfort 
improvement for critically ill patients using electronic relaxa-
tion devices: Results of the cross-over randomized controlled 
trial E-CHOISIR (Electronic-CHOIce of a System for Intensive 
care Relaxation). Crit Care 2022; 26:263

 23. Schmidt M, Demoule A, Polito A, et al: Dyspnea in mechan-
ically ventilated critically ill patients. Crit Care Med 2011; 
39:2059–2065

 24. Puntillo K, Arai SR, Cooper BA, et al: A randomized clin-
ical trial of an intervention to relieve thirst and dry mouth 
in intensive care unit patients. Intensive Care Med 2014; 
40:1295–1302

 25. Dalli OE, Bozkurt C, Yildirim Y: The effectiveness of music 
interventions on stress response in intensive care patients: 
A systematic review and meta‐analysis. J Clin Nurs 2023; 
32:2827–2845

 26. Chang Y-F, Chao A, Shih P-Y, et al; NTUH Center of 
Microcirculation Medical Research (NCMMR): Comparison of 
dexmedetomidine versus propofol on hemodynamics in sur-
gical critically ill patients. J Surg Res 2018; 228:194–200

 27. Conti G, Ranieri VM, Costa R, et al: Effects of dexmedeto-
midine and propofol on patient-ventilator interaction in  
difficult-to-wean, mechanically ventilated patients: A prospec-
tive, open-label, randomised, multicentre study. Crit Care 2016; 
20:206

 28. Corbett SM, Rebuck JA, Greene CM, et al: Dexmedetomidine 
does not improve patient satisfaction when compared with 
propofol during mechanical ventilation. Crit Care Med 2005; 
33:940–945

 29. Djaiani G, Silverton N, Fedorko L, et al: Dexmedetomidine 
versus propofol sedation reduces delirium after cardiac sur-
gery. Anesthesiology 2016; 124:362–368

 30. Elbaradie S, Mahalawy FHE, Solyman AH: Dexmedetomidine 
vs. propofol for short-term sedation of postoperative me-
chanically ventilated patient. J Egypt Natl Canc Inst 2004; 
16:153–158

 31. Elgebaly AS, Sabry M: Sedation effects by dexmedetomidine 
versus propofol in decreasing duration of mechanical ven-
tilation after open heart surgery. Ann Card Anaesth 2018; 
21:235–242

 32. Eremenko AA, Chernova EV: Comparison of dexmedetomidine 
and propofol for intravenous sedation in the early postopera-
tive period in cardiac surgery patients. Anesteziol Reanimatol 
2014; 2:37–41

 33. Fang H, Wang J, Yang X: Sedative effects of dexmedetomi-
dine in post-operative elder patients on mechanical ventilation. 
Zhonghua Yi Xue Za Zhi 2014; 94:3211–3215

 34. Kress JP: Dexmedetomidine Versus Propofol in the Medical 
Intensive Care Unit (MICU). 2018. Available at: https://clini-
caltrials.gov/ct2/show/NCT01059929. Accessed November 
1, 2024

 35. Herr DL, Sum-Ping STJ, England M: ICU sedation after cor-
onary artery bypass graft surgery: Dexmedetomidine-based 
versus propofol-based sedation regimens. J Cardiothorac Vasc 
Anesth 2003; 17:576–584

 36. Hughes CG, Mailloux PT, Devlin JW, et al; MENDS2 Study 
Investigators: Dexmedetomidine or propofol for sedation in 
mechanically ventilated adults with sepsis. N Engl J Med 2021; 
384:1424–1436

 37. Jakob SM, Ruokonen E, Grounds RM, et al; Dexmedetomidine 
for Long-Term Sedation Investigators: Dexmedetomidine vs 
midazolam or propofol for sedation during prolonged mechan-
ical ventilation. JAMA 2012; 307:1151–1160

 38. Karaman Y, Abud B, Tekgul ZT, et al: Effects of dexmedetomi-
dine and propofol on sedation in patients after coronary artery 
bypass graft surgery in a fast-track recovery room setting. J 
Anesth 2015; 29:522–528

 39. Liu J, Shi K, Hong J, et al: Dexmedetomidine protects against 
acute kidney injury in patients with septic shock. Ann Palliat 
Med 2020; 9:224–230

 40. Liu X, Zhang K, Wang W, et al: Dexmedetomidine versus pro-
pofol sedation omproves sublingual microcirculation after car-
diac surgery: A randomized controlled trial. J Cardiothorac Vasc 
Anesth 2016; 30:1509–1515

 41. Maldonado JR, Wysong A, Starre PJA, et al: Dexmedetomidine 
and the reduction of postoperative delirium after cardiac sur-
gery. Psychosomatics 2009; 50:206–217

 42. Memiş D, Kargi M, Sut N: Effects of propofol and dexme-
detomidine on indocyanine green elimination assessed with 
LİMON to patients with early septic shock: A pilot study. J Crit 
Care 2009; 24:603–608

 43. Moeen SM, Abdelhakeem EE, Abdalla EM, et al: 
Dexmedetomidine versus propofol or midazolam in patients 
with abdominal sepsis regarding inflammatory response and 
capillary leak. Egypt J Anaesth 2022; 38:23–32

 44. Myatra S, Dalvi N, Divatia J: An observer blind, randomized, 
parallel group, comparative, study to evaluate safety and ef-
ficacy of dexmedetomidine HCL versus propofol for postop-
erative sedation in the intensive care unit. Intensive Care Med 
2010; 36:326

 45. Pestilci Z, Sergin D, Alper I, et al: Fast-track kardiyak anes-
tezide postoperatif sedasyon IÇIN propofol ve deksmedeto-
midinin karşilaştirilmasi. Gogus-Kalp-Damar Anestezi ve Yogun 
Bakim Dernegi Dergisi 2015; 21:8–15

 46. Paliwal B, Rai P, Kamal M, et al: Comparison between dexme-
detomidine and propofol with validation of bispectral index for 
sedation in mechanically ventilated intensive care patients. J 
Clin Diagn Res 2015; 9:UC01–UC05

 47. Rashid MR, Najeeb R, Mushtaq S, et al: Comparative evalua-
tion of midazolam, dexmedetomidine, and propofol as inten-
sive care unit sedatives in postoperative electively ventilated 
eclamptic patients. J Anaesthesiol Clin Pharmacol 2017; 
33:331–336

 48. Ruokonen E, Parviainen I, Jakob SM, et al; "Dexmedetomidine 
for Continuous Sedation" Investigators: Dexmedetomidine 

https://clinicaltrials.gov/ct2/show/NCT01059929
https://clinicaltrials.gov/ct2/show/NCT01059929


Copyright © 2025 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.

Lewis et al

e724     www.ccmjournal.org March 2025 • Volume 53 • Number 3

versus propofol/midazolam for long-term sedation during me-
chanical ventilation. Intensive Care Med 2009; 35:282–290

 49. Srivastava VK, Agrawal S, Kumar S, et al: Comparison of dex-
medetomidine, propofol and midazolam for short-term seda-
tion in postoperatively mechanically ventilated neurosurgical 
patients. J Clin Diagn Res 2014; 8:GC04–GC07

 50. Subramaniam B, Shankar P, Shaefi S, et al: Effect of aceta-
minophen vs placebo and propofol vs dexmedetomidine on 
delirium after cardiac surgery. JAMA 2019; 321:686–696

 51. Tasdogan M, Memis D, Sut N, et al: Results of a pilot study on 
the effects of propofol and dexmedetomidine on inflammatory 
responses and intraabdominal pressure in severe sepsis. J Clin 
Anesth 2009; 21:394–400

 52. Venn R, Grounds R: Comparison between dexmedetomidine 
and propofol for sedation in the intensive care unit: Patient 
and clinican perceptions. Br J Anaesth 2001; 87:684–690

 53. Wang X, Shen H: Effect of dexmedetomidine and propofol on 
sedation and hemodynamics of patients undergoing mechan-
ical ventilation after cardiac valve surgery. Acad J Second Mil 
Med Univ 2017; 38:563–569

 54. Wang W, Liu Y, Liu Y, et al: Comparison of cognitive impair-
ments after intensive care unit sedation using dexmedeto-
midine and propofol among older patients. J Clin Pharmacol 
2019; 59:821–828

 55. Shehabi Y, Howe B, Bellomo R, et al: Early sedation with dex-
medetomidine in critically ill patients. N Engl J Med 2019; 
380:2506–2517

 56. Shehabi Y, Neto A, Bellomo R, et al: Dexmedetomidine and 
propofol sedation in critically ill patients and dose-associated 
90-day mortality: A secondary cohort analysis of a randomized 
controlled trial (SPICE III). Am J Resir Crit Care Med 2022; 
207:876–886

 57. Moller M, Alhazzani W, Lewis K, et al: Use of dexmedeto-
midine for sedation in mechanically ventilated adult ICU 
patients: A rapid practice guideline. Intensive Care Med 2022; 
48:801–810

 58. Andersen-Ranberg NC, Poulsen LM, Perner A, et al; AID-ICU 
Trial Group: Haloperidol for the teatment of delirium in ICU 
patients. N Engl J Med 2022; 387:2425–2435

 59. Atalan N, Sevim ME, Akgun S, et al: Morphine is a reasonable 
alternative to haloperidol in the treatment of postoperative 
hyperactive-type delirium after cardiac surgery. J Cardiothorac 
Vasc Anesth 2013; 27:933–938

 60. Devlin JW, Roberts RJ, Fong JJ, et al: Efficacy and safety of 
quetiapine in critically ill patients with delirium: A prospective, 
multicenter, randomized, double-blind, placebo-controlled pilot 
study. Crit Care Med 2010; 38:419–427

 61. Early B: ORIC-I: Optimizing Recovery From Intensive Care: 
Mechanical Ventilation and Delirium. 2017. Available at: 
https://clinicaltrials.gov/study/NCT00300391. Accessed 
November 1, 2024

 62. Garg R, Kumar V, Pratishruti S, et al: Comparison of haloper-
idol and quetiapine for treatment of delirium in critical illness: A 
prospective randomised double-blind placebo-controlled trial. 
J Clin Diagn Res 2022; 16:UC31–UC33

 63. Girard T, Exline M, Carson S, et al: Haloperidol and ziprasidone 
for treatment of delirium in critical illness. N Engl J Med 2019; 
380:1778–1780

 64. Reade MC, O’Sullivan K, Bates S, et al: Dexmedetomidine vs. 
haloperidol in delirious, agitated, intubated patients: A ran-
domised open-label trial. Crit Care 2009; 13:R75

 65. Smit L, Slooter AJC, Devlin JW, et al; EuRIDICE study group: 
Efficacy of haloperidol to decrease the burden of delirium in 
adult critically ill patients: The EuRIDICE randomized clinical 
trial. Crit Care 2023; 27:413

 66. Marshall J, Herzig S, Howell M, et al: Antipsychotic utilization 
in the intensive care unit and in transitions of care. J Crit Care 
2017; 33:119–124

 67. Hermans G, Mechelen HV, Clerckx B, et al: Acute outcomes 
and 1-year mortality of intensive care unit-acquired weakness. 
A cohort study and propensity-matched analysis. Am J Respir 
Crit Care Med 2014; 190:410–420

 68. Bussmann JB, Stam HJ: Techniques for measurement and 
assessment of mobility in rehabilitation: A theoretical approach. 
Clin Rehabil 1998; 12:455–464

 69. Amundadottir OR, Jónasdóttir RJ, Sigvaldason K, et al: Effects 
of intensive upright mobilisation on outcomes of mechan-
ically ventilated patients in the intensive care unit: A ran-
domised controlled trial with 12-months follow-up. European 
J Physiother 2021; 23:68–78

 70. Berney S, Hopkins RO, Rose JW, et al: Functional electrical 
stimulation in-bed cycle ergometry in mechanically ventilated 
patients: A multicentre randomised controlled trial. Thorax 
2021; 76:656–663

 71. Lorenz M, Baum F, Kloss P, et al: Robotic-assisted in-bed mo-
bilization in ventilated ICU patients with COVID-19: An inter-
ventional, randomized, controlled pilot study (ROBEM II study). 
Crit Care Med 2024; 52:683–693

 72. Brummel NE, Girard TD, Ely EW, et al: Feasibility and safety 
of early combined cognitive and physical therapy for critically 
ill medical and surgical patients: The Activity and Cognitive 
Therapy in ICU (ACT-ICU) trial. Intensive Care Med 2014; 
40:370–379

 73. Burtin C, Clerckx B, Robbeets C, et al: Early exercise in criti-
cally ill patients enhances short-term functional recovery. Crit 
Care Med 2009; 37:2499–2505

 74. Carvalho AC, Moreira J, Cubelo P, et al: Multidisciplinary re-
habilitation in intensive care for COVID-19: Randomised con-
trolled trial. ERJ Open Res 2023; 9:00305–02022

 75. Carvalho MTX, Ludke E, Cardoso DM, et al: Efeitos do exer-
cício passivo precoce em cicloergômetro na espessura 
muscular do quadríceps femoral de pacientes críticos: Estudo-
piloto randomizado controlado. Fisioterapia e Pesquisa 2019; 
26:227–234

 76. Coutinho WM, Laura Jurema dos S, João F, et al: Efeito agudo 
da utilização do cicloergômetro durante atendimento fisioter-
apêutico em pacientes críticos ventilados mecanicamente. 
Fisioterapia E Pesquisa 2016; 23:278–283

 77. Chen S, Su C-L, Wu Y-T, et al: Physical training is benefi-
cial to functional status and survival in patients with pro-
longed mechanical ventilation. J Formos Med Assoc 2011; 
110:572–579

 78. Dantas CM, dos Santos Silva PF, de Siqueira FHT, et al: 
Influence of early mobilization on respiratory and peripheral 
muscle strength in critically ill patients. Rev Bras Intensiva 
2012; 24:173–178

https://clinicaltrials.gov/study/NCT00300391


Copyright © 2025 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved. Copyright © 2025 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.

Special Article

Critical Care Medicine www.ccmjournal.org     e725

 79. de Azevedo JRA, Lima HCM, Frota PHDB, et al: High-protein 
intake and early exercise in adult intensive care patients: A 
prospective, randomized controlled trial to evaluate the impact 
on functional outcomes. BMC Anesthesiol 2021; 21:283

 80. Denehy L, Skinner EH, Edbrooke L, et al: Exercise rehabilita-
tion for patients with critical illness: A randomized controlled 
trial with 12 months of follow-up. Crit Care 2013; 17:R156

 81. Deng L-X, Cao L, Zhang L-N, et al: The effects of abdominal-
based early progressive mobilisation on gastric motility in en-
dotracheally intubated intensive care patients: A randomised 
controlled trial. Intensive Crit Care Nurs 2022; 71:103232

 82. Santos FV Jr, Cipriano G, Vieira L, et al: Neuromuscular elec-
trical stimulation combined with exercise decreases duration 
of mechanical ventilation in ICU patients: A randomized con-
trolled trial. Physiother Theory Prac 2020; 36:580–588

 83. Eggmann S, Verra ML, Luder G, et al: Effects of early, com-
bined endurance and resistance training in mechanically ven-
tilated, critically ill patients: A randomised controlled trial. PLoS 
One 2018; 13:e0207428

 84. Farzammanesh A, Jahani S, Rashidi M, et al: The effect of joints 
range of motion exercises on delirium prevention in patients 
admitted to intensive care units. Int J Pharm Phytopharmacol 
Res 2020; 10:105–113

 85. Fossat G, Baudin F, Courtes L, et al: Effect of in-bed leg cycling 
and electrical stimulation of the quadriceps on global muscle 
strength in critically ill adults. JAMA 2018; 320:368–378

 86. Frazzitta G, Zivi I, Valsecchi R, et al: Effectiveness of a very 
early stepping verticalization protocol in severe acquired brain 
injured patients: A randomized pilot study in ICU. PLoS One 
2016; 11:e0158030

 87. Hickmann CE, Castanares-Zapatero D, Deldicque L, et al: 
Impact of very early physical therapy during septic shock on 
skeletal muscle: A randomized controlled trial. Crit Care Med 
2018; 46:1436–1443

 88. Hodgson CL: Early mobilisation during extracorporeal mem-
brane oxygenation was safe and feasible: A pilot randomised 
controlled trial. Intensive Care Med 2020; 46:1057–1059

 89. Hodgson CL, Bailey M, Bellomo R, et al; Trial of Early Activity 
and Mobilization Study Investigators: A binational multicenter 
pilot feasibility randomized controlled trial of early goal-directed 
mobilization in the ICU. Crit Care Med 2016; 44:1145–1152

 90. Hodgson C, Bailey M, Bellomo R, et al: Early active mobiliza-
tion during mechanical ventilation in the ICU. N Engl J Med 
2022; 387:1747–1758

 91. Kagan I, Cohen J, Bendavid I, et al: Effect of combined  
protein-enriched enteral nutrition and early cycle ergometry 
in mechanically ventilated critically ill patients—a pilot study. 
Nutrients 2022; 14:1589

 92. Kayambu G, Boots R, Paratz J, et al: Early physical rehabilitation in 
intensive care patients with sepsis syndromes: A pilot randomised 
controlled trial. Intensive Care Med 2015; 41:865–874

 93. Kho ME, Molloy AJ, Clarke FJ, et al: Multicentre pilot ran-
domised clinical trial of early in-bed cycle ergometry with ven-
tilated patients. BMJ Open Respir Res 2019; 6:e000383

 94. Kim HJ, Lee Y, Sohng K-Y: Effects of bilateral passive range of 
motion exercise on the function of upper extremities and ac-
tivities of daily living in patients with acute stroke. J Phys Ther 
Sci 2014; 26:149–156

 95. Kwakman RCH, Voorn EL, Horn J, et al: Steps to recovery: 
Body weight-supported treadmill training for critically ill 
patients: A randomized controlled trial. J Crit Care 2022; 
69:15400

 96. Lin Y, Liang T, Zhang X, et al: Early goal-directed mobilization 
in patients with acute type A aortic dissection: A randomized 
controlled trial. Clin Rehabil 2023; 37:1311–1321

 97. Maca J, Iva C, Iva F, et al: The effect of the addition of in-bed 
leg cycling using a MOTOmed device to standard rehabilita-
tion on the length of mechanical ventilation: A randomized 
clinical trial. Signa Vitae 2023; 19:57–64

 98. Machado AS, Pires-Neto RC, Carvalho MTX, et al: Effects 
that passive cycling exercise have on muscle strength, du-
ration of mechanical ventilation, and length of hospital stay 
in critically ill patients: A randomized clinical trial. J Bras 
Pneumol 2017; 43:134–139

 99. Maffei P, Wiramus S, Bensoussan L, et al: Intensive early re-
habilitation in the intensive care unit for liver transplant recip-
ients: A randomized controlled trial. Arch Phys Med Rehabil 
2017; 98:1518–1525

 100. McWilliams D, Jones C, Atkins G, et al: Earlier and enhanced 
rehabilitation of mechanically ventilated patients in critical 
care: A feasibility randomised controlled trial. J Crit Care 
2018; 44:407–412

 101. Morris PE, Berry MJ, Files DC, et al: ICU rehabilita-
tion and length of stay for acute respiratory failure  
patients: A randomized clinical trial. JAMA 2016; 
315:2694–2702

 102. Moss M, Nordon-Craft A, Malone D, et al: A randomized trial 
of an intensive physical therapy program for patients with 
acute respiratory failure. Am J Respir Crit Care Med 2016; 
193:1101–1110

 103. Nava S: Rehabilitation of patients admitted to a respi-
ratory intensive care unit. Arch Phys Med Rehabil 1998; 
79:849–854

 104. Nickels MR, Aitken LM, Barnett AG, et al: Effect of in-bed 
cycling on acute muscle wasting in critically ill adults: A ran-
domised clinical trial. J Crit Care 2020; 59:86–93

 105. Nydahl P, Günther U, Diers A, et al: PROtocol‐based 
MObilizaTION on intensive care units: Stepped‐wedge, 
cluster‐randomized pilot study (Pro‐Motion). Nurs Crit Care 
2020; 25:368–375

 106. Nydahl P, McWilliams D, Weiler N, et al: Mobilization in the 
evening to prevent delirium: A pilot randomized trial. Nurs Crit 
Care 2022; 27:519–527

 107. Patel BK, Wolfe KS, Patel SB, et al: Effect of early mobilisa-
tion on long-term cognitive impairment in critical illness in 
the USA: A randomised controlled trial. Lancet Respir Med 
2023; 11:563–572

 108. Pinkaew D, Wonglanga K, Ueawattanasirikul C, et al: The 
effect of early mobilization with elastic band exercise on 
the duration of mechanical ventilator weaning of criti-
cally ill patients. Indian J Public Health Res Dev 2020; 
11:237–243

 109. Qie X-J, Liu Z-H, Guo L-M: Evaluation of progressive early 
rehabilitation training mode in intensive care unit patients 
with mechanical ventilation. World J Clin Cases 2022; 
10:8152–8160



Copyright © 2025 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.

Lewis et al

e726     www.ccmjournal.org March 2025 • Volume 53 • Number 3

 110. Rahiminezhad E, Sadeghi M, Ahmadinejad M, et al: A ran-
domized controlled clinical trial of the effects of range of 
motion exercises and massage on muscle strength in crit-
ically ill patients. BMC Sports Sci Med Rehabil 2022; 14:96

 111. Rezvani H, Esmaeili M, Maroufizadeh S, et al: The effect of 
early mobilization on respiratory parameters of mechanically 
ventilated patients with respiratory failure. Crit Care Nurs Q 
2022; 45:74–82

 112. Schaller SJ, Anstey M, Blobner M, et al; International Early 
SOMS-guided Mobilization Research Initiative: Early, goal-
directed mobilisation in the surgical intensive care unit: A 
randomised controlled trial. Lancet 2016; 388:1377–1388

 113. Schujmann DS, Teixeira Gomes T, Lunardi AC, et al: Impact of 
a progressive mobility program on the functional status, res-
piratory, and muscular systems of ICU patients: A random-
ized and controlled trial. Crit Care Med 2020; 48:491–497

 114. Schweickert WD, Jablonski J, Bayes B, et al: Structured 
mobilization for critically ill patients: A pragmatic  
cluster-randomized trial. Am J Respir Crit Care Med 2023; 
208:49–58

 115. Schweickert WD, Pohlman MC, Pohlman AS, et al: Early 
physical and occupational therapy in mechanically ventilated, 
critically ill patients: A randomised controlled trial. Lancet 
2009; 373:1874–1882

 116. Waldauf P, Hrušková N, Blahutova B, et al: Functional elec-
trical stimulation‐assisted cycle ergometry-based progres-
sive mobility programme for mechanically ventilated patients: 
Randomised controlled trial with 6 months follow-up. Thorax 
2021; 76:664–671

 117. Winkelman C, Sattar A, Momotaz H, et al: Dose of early ther-
apeutic mobility: Does frequency or intensity matter? Biol 
Res Nurs 2018; 20:522–530

 118. Wright SE, Thomas K, Watson G, et al: Intensive versus 
standard physical rehabilitation therapy in the critically ill 
(EPICC): A multicentre, parallel-group, randomised con-
trolled trial. Thorax 2018; 73:213–221

 119. Wu T, Zhou S, Wu B, et al: The effect of early tracheal extuba-
tion combined with physical training on pulmonary rehabili-
tation of patients after lung transplantation: A randomized 
controlled trial. J Thorac Dis 2022; 14:1120–1129

 120. Yosef-Brauner O, Adi N, Shahar TB, et al: Effect of phys-
ical therapy on muscle strength, respiratory muscles and 
functional parameters in patients with intensive care unit-
acquired weakness. Clin Respir J 2015; 9:1–6

 121. Yu L, Jiang J-X, Zhang Y, et al: Use of in-bed cycling combined 
with passive joint activity in acute respiratory failure patients re-
ceiving mechanical ventilation. Ann Palliat Med 2020; 9:175–181

 122. Yu T, Cai F, Jiang R: Effects of early bedside cycle exercise 
on gastrointestinal function in intensive care unit patients re-
ceiving mechanical ventilation. Front Med 2022; 9:823067

 123. Zhou W, Yu L, Fan Y, et al: Effect of early mobilization com-
bined with early nutrition on acquired weakness in critically ill 
patients (EMAS): A dual-center, randomized controlled trial. 
PLoS One 2022; 17:e0268599

 124. Mcwilliams DJ, King EB, Nydahl P, et al: Mobilisation in the 
EveNing to prevent and TreAt deLirium (MENTAL): A mixed-
methods, randomised controlled feasibility trial. eClinicalMed-
icine 2023; 62:102101

 125. Wu T-T, Chen Q-L, Lin X-X, et al: Effects of a multilevel 
intervention of resistance training with or without beta-
hydroxy-beta-methylbutyrate in medical ICU patients during 
entire hospitalisation: A four-arm multicentre randomised 
controlled trial. Crit Care 2023; 27:493

 126. Paula MAS, Carvalho EV, Vieira RS, et al: Effect of a struc-
tured early mobilization protocol on the level of mobilization 
and muscle strength in critical care patients: A randomized 
clinical trial. Physiother Theory Pract 2023; 40:2004–2013

 127. Abbasia S, Farsaeib S, Ghasemic D, et al: Potential role of 
exogenous melatonin supplement in delirium prevention in 
critically ill patients: A double-blind randomized pilot study. 
Iran J Pharm Res 2018; 17:1571–1580

 128. Alizadeh N, Dianatkhah M, Alimohamadi Y, et al: High dose 
melatonin as an adjuvant therapy in intubated patients with 
COVID-19: A randomized clinical trial. J Taibah Univ Med Sci 
2022; 17:454–460

 129. Abbasi S, Bigharaz E, Farsaei S, et al: Could melatonin prevent 
vancomycin-induced nephrotoxicity in critically ill patients? A 
randomized, double-blinded controlled trial. Caspian J Intern 
Med 2023; 14:76–82

 130. Ameri A, Frouz Asadi M, Ziaei A, et al: Efficacy and safety 
of oral melatonin in patients with severe COVID-19: A 
randomized controlled trial. Inflammopharmacology 2023; 
31:265–274

 131. Bandyopadhyay A, Yaddanapudi L, Saini V, et al: Efficacy of 
melatonin in prevention of delirium in critically ill adults: A 
randomised controlled trial. Intensive Care Med 2021; 9:225

 132. Bellapart J, Appadurai V, Lassig-Smith M, et al: Effect of ex-
ogenous melatonin administration in critically ill patients on 
delirium and sleep: A randomized controlled trial. Crit Care 
Res Pract 2020; 2020:3951828

 133. Bourne RS, Mills GH, Minelli C: Melatonin therapy to improve 
nocturnal sleep in critically ill patients: Encouraging results 
from a small randomised controlled trial. Crit Care 2008; 
12:R52

 134. Dianatkhah M, Ghaeli P, Talasaz AH, et al: Evaluating the po-
tential effect of melatonin on the post-cardiac surgery sleep 
disorder. J Teh Univ Heart Ctr 2015; 10:122–128

 135. Dianatkhah M, Najafi A, Sharifzadeh M, et al: Melatonin sup-
plementation may improve the outcome of patients with 
hemorrhagic stroke in the intensive care unit. J Res Pharm 
Pract 2017; 6:173–177

 136. Escames G: Clinical Trial Results: Phase II Clinical Trial, 
Single-Blind, Randomized, Placebo Controlled to Explore 
the Effectiveness and Safety of Melatonin IV in Patients 
With COVID-19 Entered Into the ICU (MELCOVID Study): 
EU Clinical Trials REgistry. 2020. Available at: https://www.
clinicaltrialsregister.eu/ctr-search/trial/2020-001808-42/
results. Accessed November 1, 2024

 137. Foreman B, Westwood AJ, Claassen J, et al: Sleep in the neu-
rological intensive care unit: Feasibility of quantifying sleep 
after melatonin supplementation with environmental light 
and noise reduction. J Clin Neurophysiol 2015; 32:66–74

 138. Gandolfi JV, Di Bernardo APA, Chanes DAV, et al: The effects 
of melatonin supplementation on sleep quality and assess-
ment of the serum melatonin in ICU patients: A randomized 
controlled trial. Crit Care Med 2020; 48:e1286–e1293

https://www.clinicaltrialsregister.eu/ctr-search/trial/2020-001808-42/results
https://www.clinicaltrialsregister.eu/ctr-search/trial/2020-001808-42/results
https://www.clinicaltrialsregister.eu/ctr-search/trial/2020-001808-42/results


Copyright © 2025 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved. Copyright © 2025 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.

Special Article

Critical Care Medicine www.ccmjournal.org     e727

 139. Hakiminia B, Alikiaii B, Khorvash F, et al: Targeting mitochon-
drial and brain injury markers in acquired brain injuries: A 
randomized, double-blind, placebo-controlled study with mel-
atonin. Adv Pharm Bull 2021; 12:118–127

 140. Ibrahim MG, Bellomo R, Hart GK, et al: A double-blind  
placebo-controlled randomised pilot study of nocturnal mel-
atonin in tracheostomised patients. Crit Care Resusc 2006; 
8:187–191

 141. Jaiswal SJ, Vyas AD, Heisel AJ, et al: Ramelteon for preven-
tion of postoperative delirium: A randomized controlled trial 
in patients undergoing elective pulmonary thromboendarter-
ectomy. Crit Care Med 2019; 47:1751–1758

 142. Javaherforooshzadeh F, Babazadeh Dezfoli A, Saki Malehi 
A, et al: The efficacy of dexmedetomidine alone or with mel-
atonin on delirium after coronary artery bypass graft sur-
gery: A randomized clinical trial. Anesth Pain Med 2023; 
13:e138317

 143. Jouybar R, Zohoori K, Khademi S, et al: The effect of mela-
tonin on cognitive functions following coronary artery bypass 
grafting: A triple-blind randomized-controlled trial. J Res Med 
Sci 2023; 28:14

 144. Mansilla‐Roselló A, Hernández‐Magdalena J, Domínguez‐
Bastante M, et al: A phase II, single‐center, double‐blind, 
randomized placebo‐controlled trial to explore the efficacy 
and safety of intravenous melatonin in surgical patients with 
severe sepsis admitted to the intensive care unit. J Pineal 
Res 2023; 74:e12845

 145. Mahrose R, Elserwi H, Maurice A, et al: Postoperative delirium 
after coronary artery bypass graft surgery: Dexmedetomidine 
infusion alone or with the addition of oral melatonin. Egypt J 
Anaesthes 2021; 37:62–68

 146. Mistraletti G, Umbrello M, Sabbatin G, et al: Melatonin 
reduces the need for sedation in ICU patients: A randomized 
controlled trial. Minerva Anestesiol 2015; 81:1298–1310

 147. Naderi-Behdani F, Heydari F, Ala S, et al: Effect of melatonin 
on stress-induced hyperglycemia and insulin resistance in 
critically-ill patients: A randomized double-blind, placebo-
controlled clinical trial. Caspian J intern Med 2022; 13:51–60

 148. Nishikimi M, Numaguchi A, Takahashi K, et al: Effect of ad-
ministration of ramelteon, a melatonin receptor agonist, on 

the duration of stay in the ICU: A single-center randomized 
placebo-controlled trial. Crit Care Med 2018; 46:1099–1105

 149. Owens R, Bagsic S, Takata E, et al: Impact of ramelteon 
and delirium on objective sleep and circadian rhythm mea-
surements in the ICU. Am J Respir Crit Care Med 2022; 
205:A5065

 150. Sharifnia H, Mojtahedzadeh M, Dianatkhah M, et al: 
Evaluating the neuroprotective effect of melatonin on 
patients with hemorrhagic stroke using serum S100B pro-
tein as a prognostic marker. Jundishapur J Nat Pharm Prod 
2021; 16:e64476

 151. Shi MY: Effects of melatonin on postoperative delirium 
after PCI in elderly patients: A randomized, single-center,  
double-blind, placebo-controlled trial. Heart Surg Forum 
2021; 24:E893–E897

 152. Soltani F, Salari A, Javaherforooshzadeh F, et al: The effect 
of melatonin on reduction in the need for sedative agents 
and duration of mechanical ventilation in traumatic intracra-
nial hemorrhage patients: A randomized controlled trial. Eur 
J Trauma Emerg Surg 2022; 48:545–551

 153. Vijayakumar HN, Ramya K, Duggappa DR, et al: Effect of 
melatonin on duration of delirium in organophosphorus com-
pound poisoning patients: A double-blind randomised pla-
cebo controlled trial. Indian J Anaesth 2016; 60:814–820

 154. Yin B, Ye T, Liu X, et al: Effects of melatonin for delirium 
in elderly acute heart failure patients: A randomized, single-
center, double-blind, and placebo-controlled trial. Heart Surg 
Forum 2022; 25:E037–E041

 155. Wibrow B, Martinez FE, Myers E, et al: Prophylactic mela-
tonin for delirium in intensive care (Pro-MEDIC): A random-
ized controlled trial. Intensive Care Med 2022; 48:414–425

 156. Zadeh FJ, Janatmakan F, Shafaeebejestan E, et al: Effect 
of melatonin on delirium after on-pump coronary artery by-
pass graft surgery: A randomized clinical trial. Iran J Med Sci 
2021; 46:120–127

 157. Richards GA, Bentley A, Gopalan PD, et al: Is there a role for 
melatonin in the ICU? South Afr J Crit Care 2021; 37:1

 158. Oxlund J, Knudsen T, Strøm T, et al: Serum melatonin con-
centration in critically ill patients randomized to sedation or 
non-sedation. Ann Intensive Care 2021; 11:40


