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: Ciritically 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.

OBIJECTIVES: 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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ost critically ill patients experience pain,
Manxiety, 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.Iww.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

e712 www.ccmjournal.org

(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.Iww.
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.Iww.
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% Cls.

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,

Critical Care Medicine

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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Grading of Recommendation Assessment, Development, and Evaluation Classification of Strengths of

Recommendations and Their Implications

TABLE 2.

o
N
-t
)

evidence suggests desirable and undesirable effects are closely balanced

Trade-offs are less certain, either because of low-quality evidence or because
course of action, but many would not

Different choices are likely to be appropriate for different patients, and

action, and only a small proportion would not

clearly do not
Most individuals in this situation would want the recommended course of The majority of individuals in this situation would want the suggested

Desirable effects of intervention clearly outweigh undesirable effects, or
Most individuals should receive the recommended course of action.

Patients
Clinicians

www.ccmjournal.org

therapy should be tailored to the individual patient’s circumstances.

Adherence to this recommendation according to the guidelines could

Those circumstances may include the patient or family’s values and

preferences

be used as a quality criterion or performance indicator. Formal deci-
sion aids are not likely to be needed to help individuals make deci-

sions consistent with their values and preferences

Policymaking will require substantial debates and involvement of many

Policymakers The recommendation can be adapted as policy in most situations,

stakeholders. Policies are also more likely to vary between regions.

including for use as performance indicators

Performance indicators would have to focus on the fact that adequate

deliberation about the management options has taken place

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, -25.58hr; 95% CI, -43.49 to -7.66hr; 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, -1.6hr; 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

March 2025 * Volume 53 ¢« Number 3

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



Special Article

(eouapine Jo Aljenb moj Aiea ‘uoirepuswiwosal
ou) synpe || A|leano Ul dasjs aaoidwi 0] uluoleew
Jo @sn ay} Buipsebal uolirepusWIWIODd] OU SYBW AN

(eouspine Anjenb
MO| ‘UOIFEPUBWILIODA. [BUOIHPUOD) S}NPE ||I A|[eonLo
ul uoljezijigow Jo uolyeyljiqeyas Buiwiopad 1sabbBns app

(9ouaplirs jo Aurenb moj ‘uoirepusw

-W093J [eUOIIPUOD) WNUIjap eal} 0} ‘onjoyoksdijue [eol
-dAye ue Jo jopuadojey Buisn Ajpuiinoi jou }sabBns app

(99ouapins jo Ajenb moj ‘uon

-BpUSIWIOD3] [EUOIIPUOD) SYNPE pPaje|iiuaA A|jesiueyo

-ow ‘|| Ajeoi30 Ul uolyepas Joy seuldezelpozuad JOA0
auipiwolapawxap 1o [ojodoid sayye Buisn 1sebBns app

paisixe A|snoiraid suoiiepusWWOo9al ON

Aurepad moj ‘uoljuanialul

10} :uoljepuswwooal
[euoipuo)

Kurepao aresopow

-uolluaAIB1UI IO) uolep
-UsWWODal [BUOIIPUOD

Aurepao mo| ‘uosuedwod
10 UOIjuUsAI8lUI 0] .uol
-epusWWOJ8. [BUOIIPUOD

Aurepso ajelspowl
‘uoljuaAIBlUl IO} tuoljep
-UaWWOD3J [BUOINPUOYD)

9|Ce|leAe 90USpPIAS
OU ‘UolepUSWWOD8) ON

NDI 8y} 0} papiwpe sjuaied jnpe
Ul UluOYe[dW OU JaAO uluotedw Bulalsiuiwpe 1sabbns app g

NI 8y} 0} papiwpe sjusied
}npe 0} Uoljel|iqeyal/uoijezi|iqow 9Jed [ENSN J9AO UOI}
-elljigeya4/uoiezijiqow pasueyusa Buipinoid 1sabbns app ¥

NDI 8y} 0} PaRIWPE sjudifed }Npe ur WNuIdpP 4O Jusw

-Jeal} 8y} Joj a1ed [ensn JaAo sonoydAsdijue jo asn oy}
1sureBe Jo Jo} uolFepuLWIWIODdI B dNSS] O} d|qeun aie 9\ e

sanuoud 3saybiy jo ate wnuidp

ul uononpal e Jo/pue uolyepas ybi| aleym ND| a8y} 01

paniwpe sjualjed }npe paje|ijudA Ajjesiueyosw Ui uoiep
-9s 10y} |ojodoud Jano suipiwolepawxap Buisn 1sabB6ns app r

NI @Y} 0} payiwpe sjusijed
}npe ul A}aixue yeal} 0} sauidazeipozuaq jo 8sn 8y} Uo
uoljepuswiwogal & ayew 0] 90UspIAS JuslolNsSuUl SI 818y | 1

suoljepuaWWOdY JO d|qel
"€ 319VL

e717

www.ccmjournal.org

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

Critical Care Medicine



Lewis et al

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,

e718
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-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

Critical Care Medicine

(RR, 2.27; 95% ClI, 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% ClI, 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
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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

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

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

o 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.

o 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).

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

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

Delirium

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

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

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

o 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.

o 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

o RCTs examining melatonin with nocturnal dosing and a
rigorous assessment of sleep quality and quantity.
o RCTs on appropriate dosing of melatonin.
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