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outcomes such as longer ICU length of stay (LOS), a longer 

duration of mechanical ventilation, and increased mortality. 

Therefore, a multidisciplinary strategy, including optimizing 

pain management, maintaining light sedation, performing 

routine monitoring and treatment for delirium, providing ac-

tive rehabilitation in the ICU, and treating sleep disturbance 

using a sleep-promoting protocol, needs to be implemented 

to improve clinical outcomes of critically ill ICU patients. Fur-

thermore, the appropriate administration of medications for 

pain, sedation, and delirium has varied among clinicians. Im-

proper pharmacologic interventions might be associated with 

negative outcomes in critically ill adult patients. 

The Standardization Committee in the Korean Society 

of Critical Care Medicine (KSCCM) developed the “2010 

Guideline for the Use of Sedatives and Analgesics in the Adult 

Intensive Care Unit” to assist clinicians with the provision of 

adequate treatment for pain and sedation in the ICU. Since 

the 2010 guideline was published, there have been significant 

advances in the therapeutic approach and management for 

pain, agitation, and delirium (PAD) in critically ill ICU patients. 

In addition, as our knowledge has expanded, we have come to 

understand that rehabilitation/mobilization may be beneficial 

for delirium treatment, and that sleep is a modifiable risk fac-

tor influencing the recovery of critically ill patients. 

Herein, we report recommendations regarding how to pre-

vent and manage pain, agitation/sedation, delirium, rehabili-

tation/mobilization, and sleep disturbance in critically ill ICU 

patients by updating the “2010 Guideline for the Use of Seda-

tives and Analgesics in the Adult Intensive Care Unit.”  

MATERIALS AND METHODS 

Selection of Panel Members 
Board members of the KSCCM appointed an editor for the 

revision and update of the “2010 Guideline for the Use of Sed-

atives and Analgesics in the Adult Intensive Care Unit.” The 

panel members of the Guideline Committee were recruited 

from the members of the KSCCM. The KSCCM approved all 

panelists. The panelists included two surgeons, a neurosur-

geon, and an anesthesiologist, and all panelists were intensiv-

ists. None of the panelists had any conflicts of interest with the 

related topic. 

Guideline Development 
The 2010 guidelines were not published in a specific journal, 

but were released as a booklet during the 30th KSCCM Annual 

Congress and posted on the KSCCM homepage. We revised 

the “2010 Guideline for the Use of Sedatives and Analgesics 

in the Adult Intensive Care Unit” based mainly on the 2018 

“Clinical Practice Guidelines for the Prevention and Manage-

ment of Pain, Agitation/Sedation, Delirium, Immobility, and 

Sleep Disruption (PADIS) in Adult Patients in the ICU,” which 

was an updated 2013 PAD guideline with the inclusion of two 

additional topics (rehabilitation/mobility and sleep). Because 

it was not possible to hold face-to-face meetings of the panels 

due to the coronavirus disease 2019 (COVID-19) pandemic, 

all discussions took place via virtual conference platforms 

and e-mail with the participation of all panelists. All authors 

drafted the recommendations, and all panelists discussed 

and revised the recommendations several times. All panelists 

voted on the quality level of each recommendation, and each 

recommendation was required to have at least 75% agreement 

with a 100% response rate of the entire panel to be included 

in the final guideline. The development of this guideline was 

independent of any industry funding. 

Assessing Quality of Evidence 
The quality of evidence for each recommendation was ranked 

as high (level A), moderate (level B), or low/very low (level C) 

based on both study design and specific study characteristics 

that could prompt a reviewer to either downgrade or upgrade 

the quality of the evidence. The levels were defined as follows. 

Level A: Scientific evidence provided by well-designed, well 

conducted, controlled trials (randomized or nonrandomized) 

with statistically significant results that consistently support 

�  A multidisciplinary strategy, including optimizing pain 
management, maintaining light sedation, performing 
routine monitoring and treatment for delirium, provid-
ing active rehabilitation in the intensive care unit (ICU), 
and treating sleep disturbance using a sleep-promoting 
protocol, needs to be implemented to improve the clini-
cal outcomes of critically ill ICU patients.

�  The 2021 clinical practice guideline provides up-to-date 
information on how to prevent and manage pain, agi-
tation/sedation, delirium, immobility, and sleep distur-
bance (PADIS) in critically ill ICU patients.

�  It also provides information about pharmacologic and 
nonpharmacologic therapeutic interventions to prevent 
and manage PADIS.

KEY MESSAGES
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the recommendation of the guideline; Level B: Scientific evi-

dence provided by observational studies or by controlled trials 

with less consistent results to support the recommendation of 

the guideline; Level C: Although expert opinion supports the 

recommendation of the guideline, scientific evidence provides 

inconsistent results, or such evidence is lacking.  

Peer Review  
External reviewers who were not involved in the development 

of the guideline reviewed it before it was published. The final 

manuscript was reviewed and approved by the Board of the 

KSCCM. 

RESULTS 

Pain 
According to the definition of the International Association 

for the Study of Pain, pain is an unpleasant sensory and/or 

emotional experience related to real or potential tissue injury 

[1]. Pain management is complicated because pain is highly 

individual. It can arise from diverse origins, including neuro-

pathic, visceral, and somatic causes. Each patient has subjec-

tive perceptions of pain with a different degree of endurance. 

Critically ill patients in the ICU experience moderate to severe 

pain not only from standard care procedures, but also at rest. 

Severe pain can induce stress responses such as tachycardia, 

increased oxygen consumption in the myocardium, hyperco-

agulation, respiratory compromise, immunosuppression, and 

increased catabolism, leading to tissue perfusion disorders and 

reduced tissue oxygen partial pressure. Thus, appropriate pain 

control in ICU patients is indispensable. The implementation 

of assessment-driven and standardized pain management is 

vital due to the characteristics of critically ill patients, such as 

communication disorders, altered mental status, mechanical 

ventilation, invasive procedure and devices, and immobility. 

Compared to conventional treatment, protocol-based pain 

control and sedation may reduce nosocomial infections, hy-

potension, bradycardia, the use of sedatives without increased 

narcotic analgesics, the duration of mechanical ventilation, 

ICU LOS, and severity of pain [2,3]. Thus, it is recommended 

to regularly conduct a protocol-driven pain assessment using 

validated tools and provide a definite guideline for medication 

selection and dosage. In addition, step-by-step pain manage-

ment that prioritizes pain control prior to the administration of 

sedatives is recommended. 

Risk factors 

KSCCM Recommendation
�  All adult ICU patients have the right to receive adequate 

analgesia and pain management. (grade A)

ICU patients commonly complain of moderate to severe 

pain and physical discomfort even at rest due to various fac-

tors, such as one or more comorbidities, regular nursing care, 

invasive procedures, and various injuries [4]. Psychological 

factors, such as anxiety and depression, and demographic and 

clinical factors such as young age, various comorbidities, and 

operation history can influence pain at rest [5]. In particular, 

procedures frequently performed in critically ill adults, includ-

ing insertion of an arterial catheter, removal of the chest tube 

and wound drain, position change and turning, and endo-

tracheal suction, are associated with the greatest increases in 

pain intensity. Pain severity before treatment, the procedure 

type, diagnosed traumatic and surgical injuries, and demo-

graphic characteristics, including young age, female sex, and 

non-Caucasian race, influence the intensity of pain during a 

procedure. Inadequate pain treatment causes sleep depriva-

tion, exhaustion, and disorientation, as well as agitation, which 

is often observed in ICU patients [6]. 

Assessment 

KSCCM Recommendation
�  We recommend that clinicians should perform routine 

and reproducible pain assessments and evaluate re-
sponses to pain treatment using the patient’s self-report 
or Behavioral Pain Scales (BPS). (Grade B) [Update]

�  A patient’s self-report of pain intensity is a reference 
standard for evaluation and treatment of pain. The 0–10 
Numeric Rating Scale (NRS) is recommended for pain 
assessment. (Grade B)

�  The most reliable tools for pain assessment in adult 
ICU patients who cannot self-report are the BPS and the 
Critical-Care Pain Observation Tool (CPOT). (Grade B) 
[Update]

 For patients who can communicate, the most reliable and 

appropriate method of pain assessment is self-reporting. The 

assessment of pain should consider the characteristics of pain 

such as site, feature, aggravating or alleviating factors, and 

intensity. The 0–10 NRS is a scale in which the patient selects 

the intensity of pain from 0 to 10 corresponding to their pain, 
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with a score of 3 or less indicating adequate pain control and a 

score of 10 indicating the worst pain. The 0–10 NRS (in verbal 

or visual format) for adult ICU patients who can self-report is 

an effective and feasible method [7]. 

The Verbal Descriptor Scale (VDS) is a descriptive pain as-

sessment scale using a series of descriptive phrases referring to 

different levels of pain intensity, with a horizontal line of 10 cm 

indicating “no pain,” “very severe pain,” or “extremely severe 

pain” at each end. It may be applied in ICU patients who can-

not use a numeric assessment scale such as the 0–10 NRS. In 

one study, ICU patients undergoing cardiac surgery stated that 

the 0–10 NRS or VDS was superior to the visual analog scale in 

identifying pain intensity and preferred to use the VDS for pain 

assessment [8]. The 0–10 Faces Pain Scale, which was validat-

ed in 105 postoperative cardiac surgery ICU patients, is easy to 

use and useful for identifying pain intensity and shows a good 

correlation with the VDS (Figure 1) [9]. 

Critically ill ICU patients often become unable to express 

pain intensity while receiving sedatives, anesthetics, neuro-

muscular blockers, and mechanical ventilation. In critically 

ill adults who cannot self-report pain with observable behav-

iors, the BPS and CPOT demonstrate the greatest validity and 

reliability for monitoring pain (Tables 1 and 2) [10,11]. When 

a patient cannot self-report, the family can participate in the 

patient’s pain assessment, and family-reported pain has been 

shown to be closer to the patient’s self-report than the reports 

of attending nurses and physicians [12]. However, the degree 

of agreement between the family and the patient for pain 

intensity is moderate. Compared with seriously ill patients’ 

self-reports, surrogates tended to overestimate pain intensity. 

Thus, family participation in pain assessment cannot replace 

the role of attending nurses and physicians [13]. Vital signs in-

cluding heart rate, blood pressure, respiratory rate, oxygen sat-

uration, and end-tidal CO2 are not reliable parameters for pain 

monitoring and assessment in adult ICU patients. They can 

be considered as a signal to begin a further evaluation using 

reliable and adequate tools, including a patient’s self-report or 

behavioral scale (BPS and CPOT) [14]. 

Figure 1. Various pain assessment scales: Numeric Rating Scale (NRS), Verbal Descriptor Scale (VDS), and Faces Pain Scale (FPS).

Table 1. Description of the Behavior Pain Scale [10]

Item Description Score
Facial expression Relaxed 1

Partially tightened (e.g., brow lowering) 2
Fully tightened (e.g., eyelid closing) 3
Grimacing 4

Upper limbs movement No movement 1
Partially bent 2
Fully bent with finger flexion 3
Permanently retracted 4

Compliance with 
ventilation

Tolerating movement 1
Coughing, but tolerating ventilator for 

the most of time
2

Fighting ventilator 3
Unable to control ventilation 4

None Mild Moderate Severe

Worst
possible pain

Moderate painNo pain

NRS

0 2 5 81 4 73 6 9 10

VDS

FPS
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Choice of analgesia 
The selection of appropriate analgesia should be preceded by 

nonpharmacologic therapy that can maintain patients’ com-

fort through a proper body posture, fixation of fractures, and 

removal of other physical stimuli. Nonpharmacologic therapy 

can reduce the unnecessary use of analgesia and maximize 

the effect of analgesia. Other nonpharmacologic interventions 

to reduce pain include massage, cold therapy, and relaxation 

therapy. However, their level of evidence supporting their rec-

ommendation is low. 

Various pain-modulating medications such as opioids, 

non-steroidal anti-inflammatory drugs (NSAIDs), acetamin-

ophen, and anticonvulsants can be used to manage pain in 

adult ICU patients (Figure 2). To select an optimal analgesic 

and its dosage suitable for individual patients, the drug’s 

pharmacologic properties and adverse effects should be con-

sidered. Local analgesia, volatile anesthetics, NSAID gels, and 

non-opioid drugs or NSAIDs, whether intravenous (IV) or 

orally administered, are not recommended for use before an 

ICU procedure to avoid pain originating from the procedure.  

Table 2. Description of the Critical-Care Pain Observation Tool [11]

Indicator Description Score
Facial expression No muscular tension observed Relaxed, neutral 0

Presence of frowning, brow lowering, orbit tightening and levator 
contraction

Tense 1

All of the above facial movements plus eyelid tightly closed Grimacing 2
Body movement Does not move at all (does not necessarily mean absence of pain) Absence of movements 0

Slow, cautious movements, touching or rubbing the pain site, 
seeking attention through movements

Protection 1

Pulling tube, attempting to sit up, moving limbs/thrashing, not 
following commands, striking at staff, trying to climb out of bed

Restlessness 2

Muscle tension: evaluating by passive 
flexion and extension of upper 
extremities

No resistance to passive movements Relaxed 0
Resistance to passive movements Tense, rigid 1
Strong resistance to passive movement, inability to complete 

them
Very tense or rigid 2

Compliance with the ventilator 
(intubated patients) or vocalization 
(extubated patients)

Alarms not activated, easy ventilation Tolerating ventilator or movement 0
Alarms stop spontaneously Coughing but tolerating 1
Asynchrony: blocking ventilation, alarms frequently activated Fighting ventilator 2
Talking in normal tone or no sound Talking in normal tone or no sound 0
Sighing, moaning Sighing, moaning 1
Crying out, sobbing Crying out, sobbing 2

Figure 2. Flowchart of pain management for critically ill patients in 
the intensive care unit. aOpioids: morphine, hydromorphone, fentanyl, 
and remifentanil; bSide effects: respiratory depression, coma, lower 
gastrointestinal tract paralysis/ileus, hyperalgesia, and immunosuppression; 
cKetorolac: recommended for use within 5 days; dNeuropathic agents: 
gabapentin, pregabalin, and carbamazepine.

Pain/agitation

First line drug: opioida

dNeuropathic agentsMulti-modal analgesia:
acetaminophen, nefopam, 

low-dose ketamine, ketorolacc, 
neuropathic agentsd

Neuropathic painNociceptive pain

At risk of opioid side-
effects?b

No

Yes
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Opioids  

KSCCM Recommendation
�  We recommend that the treatment plan and the goal 

of optimal pain management should be determined 
individually or personalized and that all participating 
clinicians should share this information for consistent 
analgesic therapy. (Grade C)

�  If continuous IV administration of opioids is required, 
fentanyl, hydromorphone, and remifentanil are recom-
mended. (Grade C) [Update]

IV opioids are the most important treatment for non-neuro-

pathic pain in adult ICU patients. Opioids act on several cen-

tral and peripheral opium receptors to mediate the analgesic 

effect. Among those receptors, � and κ receptors are the most 

important. The activities of these two receptors and other re-

ceptors are related to side effects. The prerequisite conditions 

for ideal opioid therapy include rapid onset of action, easy 

dose titration, no accumulation of the drug or its metabolites 

in the body, and low cost. Commonly used opioids in adult 

ICU patients include fentanyl, morphine, hydromorphone, 

and remifentanil [15]. In particular, remifentanil has the ad-

vantages of rapid onset/offset action and safety regardless of 

liver and kidney dysfunction. Thus, remifentanil can be ap-

plied through continuous IV administration in patients requir-

ing frequent awakening (Table 3) [16]. 

Non-opioid analgesics 

KSCCM Recommendation
�  A “multi-modal analgesia” strategy is likely to reduce 

opioid consumption with improved pain-modulating 
effects, pain control, and patient-centered outcomes. 

Table 3. Pharmacologic actions of opioid analgesics

Opioids (route) Equianalgesic 
dose Onset Elimination 

half-life Intermittent dosing IV infusion rate Side effect and other information

Morphine (IV) 10 mg 5–10 min 3–4 hr 2–4 mg q1-2 hr 2–30 mg/hr Accumulation in patients with 
liver dysfunction

Hydromorphone (IV) 1.5 mg 5–15 min 2–3 hr 0.2–0.6 mg q1-2 hr 0.5–3 mg/hr Accumulation in patients with 
kidney and liver dysfunction

Fentanyl (IV) 100 μg 1–2 min 2–4 hr 0.35–0.5 μg q 0.5-1 hr 0.7–10 μg/kg/hr Accumulation in patients with 
kidney and liver dysfunction, 
release of histamine

Remifentanil (IV) 1–3 min 3–10 min Loading dose: 1.5 μg/kg Available regardless of liver and 
kidney dysfunction

Maintenance dose: 
0.5–15 μg/kg/hr

IV: intravenous.

(Grade C) [Update]

�  NSAIDs, acetaminophen, and nefopam can be used as 
adjunctive opioid analgesics in critically ill adults. (Grade 
C) [Update]

�  Gabapentin, carbamazepine, and pregabalin can be 
used with an opioid for neuropathic pain management. 
(Grade A) [Update]

�  Low-dose ketamine can be used as an adjunct to an opi-
oid for pain management. (Grade C) [Update]

 IV opioids are the mainstay of pain treatment in most ICUs. 

However, their adverse effects, including sedation, delirium, 

respiratory depression, and ileus, might prolong the ICU LOS 

and aggravate post-ICU patient results. A “multi-modal an-

algesia” strategy is needed to reduce opioid use and increase 

the pain-modulating effects, improving pain control and pa-

tient-centered outcomes [17]. Non-opioid analgesics are able 

used as adjunctive painkillers to decrease the dosing of opi-

oids. Their use should be adjusted according to each patient’s 

conditions and symptoms to reduce the risk (Table 4). 

Few NSAIDs have analgesic effects similar to those of opi-

oids. Ketorolac (a non-COX-1-specific NSAID) is currently the 

only NSAID approved for IV use as an alternative to opioids 

for pain management. The analgesic effect of ketorolac after 

intramuscular (IM) injection begins to appear at 1 hour, reach-

ing its maximum effect at 2 hours. It lasts 5 to 6 hours. A single 

30-mg dose of IM ketorolac shows an equivalent effect to a 

single 4-mg dose of IV morphine. Although ketorolac can be 

used as a single agent, its administration together with opioids 

can reduce the opioid dose by 25%–50%. Acetaminophen and 

nefopam can be used as adjunctive analgesics in critically ill 

patients to reduce opioid use and improve analgesic effec-

tiveness [18]. Nefopam exerts an analgesic effect by inhibiting 
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dopamine, noradrenaline, and serotonin reuptake. A 20-mg 

dose shows an equivalent effect to a 6-mg dose of IV morphine 

[19]. Ketamine can improve pain relief and reduce opioid re-

quirements by reducing hyperalgesia at doses lower than an 

anesthetic dose. An adjunctive dose of ketamine is common at 

a 0.1–0.5 mg/kg IV bolus followed by a 1–2 �g/kg/min contin-

uous IV infusion. For neuropathic pain management in criti-

cally ill patients, neuropathic analgesics such as gabapentin, 

carbamazepine, and pregabalin should be used with an opioid 

[20]. Lidocaine and COX-1-selective NSAIDs should not be 

used routinely as adjuncts to opioids for pain management in 

adult ICU patients. 

Methods of dosing analgesics 

KSCCM Recommendation
�  Continuous IV infusion or an intermittent sched-

uled-administration strategy of analgesics is more useful 
for retaining consistent analgesic action than adminis-
tration upon patient demand. (Grade B)

�  A patient-controlled analgesia (PCA) device helps ad-
minister opioids to patients who can understand and 
handle the device. (Grade B)

�  Fentanyl or remifentanil for rapid pain management is 
useful for patients with acute conditions. (Grade C) [Up-
date]

�  Fentanyl, hydromorphone, or remifentanil is useful for 
patients with hemodynamic instability or renal failure. 
(Grade C) [Update]

�  It is recommended to use morphine and hydromor-
phone with longer durations of action if a patient inevi-
tably needs intermittent boluses. (Grade C)

In principle, analgesics should be administered as a contin-

uous IV infusion unless there is a particular reason not to do 

so. A continuous IV infusion can maintain a constant blood 

concentration and avoid drug toxicity since a lower dose is ad-

ministered at one time than in a single bolus administration. 

In addition, IV administration has the advantage of making 

it possible to adjust the blood concentration according to the 

infusion rate. As an alternative option, PCA, which refers to a 

system when an analgesic is administered upon the patient’s 

need, has the disadvantage of administering a smaller dose 

than the prescribed dose, which can cause a severe delay in 

pain management [21]. Daily awakening of patients from an-

algesics and sedation can effectively manage pain intensity, 

reduce total opioid consumption, and shorten the ICU LOS 

and the duration of mechanical ventilation [22]. PCA used 

in non-critical patients shows a stable drug concentration, 

high-quality analgesia, less sedation, reduced opioid con-

sumption, and low incidence of respiratory complications 

compared to other opioid administration strategies. When 

considering PCA, clinicians should pay attention to the pa-

tient’s consciousness, hemodynamic reservoir, and history of 

opioid abuse [23]. A transdermal fentanyl patch is useful for 

long-term analgesia in hemodynamically stable patients, as it 

can release the drug uniformly, although the degree of absorp-

Table 4. Pharmacologic actions of non-opioid analgesics

Non-opioids (route) Elimination half-life Metabolic pathway Intermittent dosing Side effect
Acetaminophen (IV) 2 hr Glucuronidation, sulfonation 650 mg IV every 4 hr–1,000 mg IV every 6 hr; 

max dose ≤4 g/day
Contraindication in hepatic 

dysfunction
Ketamine (IV) 2–3 hr N-demethylation Loading dose: 0.1–0.5 mg/kg IV followed by 

0.05-0.4 mg/kg/hr
Hallucinations, other 

psychological disturbances
Ketorolac (IM/IV) 2.4–8.6 hr Hydroxylation, conjugation/

renal excretion
30 mg IM/IV, then 15–30 mg IM/IV every 6 

hr up to 5 day; max dose: 120 mg/day ×5 
days

Renal toxicity, GI bleeding

Ibuprofen (IV) 2.2–2.4 hr Oxidation 400–800 mg IV every 6 hr infused over >30 
min; max dose: 3.2 g/day

Renal toxicity, GI bleeding

Gabapentin (PO) 5–7 hr Renal excretion Starting dose: 100 mg PO three times daily; 
maintenance dose: 900–3,600 mg/day in 
three divided doses

Sedation, confusion, dizziness, 
ataxia; adjust dosing in renal 
failure patients

Carbamazepine (PO) Initial: 25–65 hr Oxidation Starting dose: 50–100 mg PO bid; 
maintenance dose: 100–200 mg every 4–6 
hr; max dose: 1,200 mg/day

Nystagmus, diplopia, dizziness, 
lethargy, lightheadedness

Then: 12–17 hr

IV, intravenous; IM, intramuscular; PO, per os; GI, gastrointestinal.
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tion varies according to permeability, body temperature, tissue 

perfusion, and skin thickness. The maximal blood concen-

tration differs significantly between patients. Since a fentanyl 

patch takes 12 to 24 hours to reach maximal effectiveness, it 

is not recommended for rapid pain control. Moreover, it takes 

a similar amount of time for the drug effect to disappear after 

removing the patch. 

Adverse effects of analgesics 

KSCCM Recommendation
�  Opioids should be used cautiously due to respiratory 

depression, opioid-induced hypotension, and reduced 
bowel motility. (Grade C)

�  Ketorolac administration should be used for up to 5 
days. Clinicians should carefully monitor for possible 
renal failure and gastrointestinal bleeding. (Grade C)

�  IV acetaminophen should be used cautiously due to IV 
acetaminophen-associated hypotension, which can oc-
cur in up to 50% of patients. (Grade C) [Update]

 

Opioids  
The side effects of opioid analgesics are respiratory depression, 

effects on the cardiovascular system, and changes in bowel 

motility. Opioids can cause a dose-dependent decrease in the 

respiratory rate and tidal volume. They can also reduce blood 

pressure and the heart rate by inhibiting the sympathetic 

nervous system and enhancing the parasympathetic nervous 

system. However, opioid-induced hypotension responds well 

to fluid therapy or vasopressors in most cases. Naloxone at 4 to 

8 mg can antagonize the decreased bowel motility caused by 

opioids without antagonizing the analgesic effect. A small dose 

of naloxone (0.25 to 1 �g/kg/hr) can control opioid-induced 

pruritis that does not respond to an antihistamine without 

antagonizing the analgesic effect. Opioids can stimulate chem-

ical receptors in the vomiting center of the brainstem, thus 

inducing vomiting. All opioids have the same degree of emeto-

genic effect. However, if one drug causes vomiting, switching 

to another drug can sometimes improve symptoms. Serotonin 

antagonists and low-dose opioid antagonists can also help re-

lieve symptoms. Opioids can increase muscle tone and evoke 

muscle rigidity in severe cases. Regarding the mechanism, 

opioids act on the spinal cord or supraspinal level of the cen-

tral nervous system, not directly on the muscle [24]. Severe 

muscle rigidity can induce a decrease in lung elasticity and a 

decline of functional residual capacity of the lung, leading to 

ventilation impairment [25]. Non-depolarizing muscle relax-

ants can reduce the severity of muscle rigidity. Thiopental and 

low-dose diazepam or midazolam can decrease and prevent 

muscle rigidity [26]. 

Non-opioid analgesics 
Non-opioid analgesics occasionally cause gastrointestinal 

bleeding or surgical wound bleeding and suppress renal func-

tion by interfering with prostaglandin synthesis in the kidneys. 

NSAID-associated renal injuries frequently occur in patients 

with hypovolemic status, renal hypoperfusion due to old age, 

and renal dysfunction. In addition, ketorolac use for over 5 days 

more than doubles the risk of renal toxicity and bleeding. When 

acetaminophen is administered through the IV route, hypoten-

sion (a reduction in mean arterial pressure >15 mm Hg) may 

occur in up to 50% of patients [27]. Nefopam should be used 

selectively due to its association with tachycardia, glaucoma, sei-

zure, and delirium. The side effects of ketamine include nausea, 

delirium, hallucination, hypoventilation, pruritus, and seda-

tion, and have an incidence similar to that of opioid side effects. 

Agitation/Sedation 
In critically ill patients, sedatives are frequently administered 

to relieve anxiety, reduce the stress of dependence on me-

chanical ventilation, and control agitation [28]. Agitation can 

cause difficulties with mechanical ventilation, hypoxia due to 

increased oxygen consumption, barotrauma, hypotension, ac-

cidental removal of instruments or catheters, and in-hospital 

infections. However, sedatives can increase patients’ morbid-

ity. Thus, specific reasons are required to use them. Patients’ 

sedation status must be frequently reassessed using valid and 

reliable scales while using sedatives [29,30]. 

Goals for the sedation level 

KSCCM Recommendation
�  Clinicians should establish a sedation level and time to 

discontinue sedatives in each patient and regularly ad-
just those targets. (Grade C)

�  The sedative dose can be titrated to maintain a light 
rather than a deep level of sedation in critically ill pa-
tients on mechanical ventilation unless clinically neces-
sary. (Grade B) [Update]

�  A light level of sedation can be achieved and maintained 
using daily sedation interruption (DSI) and a nurse-pro-
tocolized targeted sedation protocol. (Grade C) [Update]
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An appropriate sedation level depends on the patient’s disease 

course and treatment regimen. Since the prognosis is poor when 

deep sedation occurs in the ICU, other than in exceptional cases, 

a light sedation state wherein the patient can be easily awakened 

while maintaining a normal sleep-wake cycle is desired rather 

than deep sedation. Although there is no consensus on the defi-

nition of the depth of sedation (light, moderate, or deep), light 

sedation usually ranges from –1 to –2 on the Richmond Agita-

tion-Sedation Scale (RASS) [22]. However, a RASS score in the 

–2 to +1 range has also been considered light sedation in a few 

studies [30]. Maintaining light sedation shortens the weaning 

time, reduces the frequency of tracheostomy, and shortens the 

ICU LOS. Contrary to the 2013 guidelines, however, the main-

tenance of light sedation does not reduce 90-day mortality, de-

lirium, post-traumatic stress disorder, or depression or increase 

unplanned self-extubation [31,32]. In critically ill intubated adult 

patients, a light level of sedation can be achieved and maintained 

using DSI and nurse-protocolized targeted sedation protocol 

(NP-targeted sedation). DSI attempts to help patients arouse and 

be weaned from mechanical ventilation. NP-targeted sedation is 

a sedation protocol applied by nurses who adjust drug concen-

tration at the bedside to achieve target sedation scores [33,34]. 

Sedatives can relieve patients’ stress and help facilitate gen-

eral procedures in the ICU. They are essential for the treatment 

process of critically ill patients, as they can dramatically help 

maintain patients’ safety and comfort. However, to prevent side 

effects caused by excessive use, patients’ sedation levels should 

be assessed. After an assessment, continuous dosing is recom-

mended whenever possible to achieve an appropriate level of 

sedation. If necessary, intermittent dosing may be used. The tar-

get sedation level should be determined at the start of treatment 

depending on the patient’s condition. It should be evaluated 

and adjusted again from time to time. Consideration should 

be given to writing sedative prescriptions in such a way that 

the daily sedative requirement may be adjusted up and down. 

Assessment of the sedation level 

KSCCM Recommendation
�  We recommend using the RASS and Sedation-Agitation 

Scale (SAS) to assess the degree and level of sedation. 
(Grade B) [Update]

�  Sedation monitoring based on the bispectral index (BIS) 
rather than a subjective scale may facilitate titration of 
sedation when a sedation assessment scale cannot be 
used due to deep sleep or muscle relaxants. (Grade C) 
[Update]

There are various sedation assessment tools, including the 

RASS, Ramsay scale, Riker SAS, Motor Activity Assessment 

Scale (MAAS), and Observer Assessment of Alertness/Seda-

tion (OAA/S) scale (Table 5) [35]. Among them, the RASS and 

SAS are widely used to assess the degree and depth of sedation 

in ICU patients. The SAS was the first sedation level assess-

ment method with confirmed reliability. It consists of seven 

items describing patient behavior [36]. The RASS is a tool that 

evaluates arousal state, cognitive function, and response sus-

tainability based on a score of –5 to +4. It is the most effective 

and stable sedation assessment tool, along with the SAS [37]. 

The MAAS is a modified version of the SAS. It consists of seven 

categories of patient behavior. Its reliability has been verified 

as a method of evaluating the sedation level of critically ill pa-

tients [38]. The OAA/S scale indicates the degree of response 

to pinching or calling a name on a scale of 0 to 5. It is known to 

have significant sensitivity to the degree of sedation [22]. 

Objective sedation monitoring is useful when a patient’s be-

havior cannot be observed due to deep sedation or therapeu-

tic muscle relaxants. Methods for objectively measuring brain 

function include auditory evoked potentials, the BIS, the pa-

tient state index, and state entropy. These methods are not rec-

ommended for critically ill patients who are not unconscious 

or paralyzed. However, recent studies have shown that using 

BIS may have a potential effect on patients with light sedation, 

such as reducing the need for tracheostomy, treatment-related 

side effects, total sedative and fentanyl doses, and shortening 

the ICU stay [39,40]. Vital signs are not specific or sensitive for 

assessing the sedation level.  

Sedatives 
The medications used for sedation include benzodiazepines, 

propofol, central α2-agonists, and other agents (Table 6). Indi-

cations, goals, clinical pharmacology, and cost of sedatives are 

important determinants when selecting sedatives. 

Benzodiazepines 
Benzodiazepines can cause anterograde amnesia, which in-

terferes with the memory of unpleasant experiences that occur 

after drug use. They do not cause retrograde amnesia. They 

have an anticonvulsant effect without an analgesic action. 

Nonetheless, they can lower the expected pain response. Thus, 

the analgesic dose can be reduced when benzodiazepines are 

used together with analgesics [41]. Their main indications are 

sedative treatment and short-term use for anxiety, panic disor-

der, alcohol withdrawal, preoperative anxiety, initial treatment 
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of convulsions, muscle spasms, and insomnia. Benzodiazepine 

drugs have many differences in efficacy, onset, duration of 

action, metabolism, and the presence of active intermediates. 

The intensity and duration of effects may vary depending on 

age, underlying diseases, past alcohol abuse history, medica-

tion history, and other factors. Thus, the appropriate dose may 

vary. In elderly patients, the clearance of benzodiazepines (and 

their intermediate metabolites) is slow, or benzodiazepines 

have a larger volume of distribution. Thus, the drug clearance 

time may be significantly longer in elderly patients than in 

younger patients [42]. Liver failure or renal insufficiency can 

also slow drug clearance [43]. In case of a benzodiazepine 

overdose, flumazenil can be used as an antagonist to reverse 

its excessive sedative and hypnotic effects. A dose of 0.3�2.0 

mg should be administered in divided IV injections [44]. 

However, its use is not recommended because it may increase 

withdrawal symptoms and myocardial oxygen consumption. 

When testing for continuous sedation, it is recommended to 

use a single shot at a low dose. 

Benzodiazepines include midazolam, lorazepam, and di-

azepam. Midazolam is effective for acute excitatory patients 

because of its rapid onset time. However, it has been reported 

that its sedative effect continues to appear in critically ill pa-

tients with obesity, low serum albumin, or renal failure [45,46]. 

Its long-term sedative effects can also occur due to the accu-

mulation of active metabolites such as α-hydroxymidazolam, 

Table 5. Scales used to measure sedation and agitation [35]

Score Term Description
Richmond Agitation-Sedation Scale

4 Combative Violent, immediate danger to staff
3 Very agitated Pulls at or removes tubes, aggressive
2 Agitated Frequent non-purposeful movements, fights ventilator
1 Restless Anxious, apprehensive but movements not aggressive or vigorous
0 Alert & calm
–1 Drowsy Not fully alert, sustained awakening to voice (eye opening & contact >10 sec)
–2 Light sedation Briefly awakens to voice (eye opening & contact <10 sec)
–3 Moderate sedation Movement or eye-opening to voice (no eye contact)
–4 Deep sedation No response to voice, but movement or eye opening to physical stimulation
–5 Unrousable No response to voice or physical stimulation

Riker Sedation-Agitation Scale
7 Dangerous agitation Pulling at endotracheal tube, trying to remove catheters, climbing over bedrail, striking at staff, trashing side-to-side
6 Very agitated Does not calm despite frequent verbal reminding of limits, requires physical restraints, biting endotracheal tube
5 Agitated Anxious or mildly agitated, attempting to sit up, calms down to verbal instructions
4 Calm and cooperative Calm, awakens easily follows commands
3 Sedated Difficult to arouse, awakens to verbal stimuli or gentle shaking but drifts off again, follows simple commands
2 Very sedated Arouses to physical stimuli but does not communicate or follow commands, may move spontaneously
1 Unarousable Minimal or no response to noxious stimuli, does or communicate or follow

Table 6. Pharmacologic actions of sedative medications

Sedative Onset Elimination half-life Active metabolite Intermittent dosing IV infusion rate
Midazolam 2–5 min 3–11 hr Yes (prolonged sedation, 

especially with renal failure)
0.01–0.05 mg/kg over several 

minutes
0.02–0.1 mg/kg/hr

Lorazepam 10–40 min 8–15 hr None 0.02–0.04 mg/kg (≤2 mg) 0.02–0.06 mg/kg q 2–6 hr prn 
or 0.01–0.1 mg/kg/hr (≤10 
mg/hr)

Diazepam 2–5 min 20–120 hr Yes (prolonged sedation) 5–10 mg 0.03–0.1 mg/kg q0.5–6 hr prn
Propofol 1–2 min Short-term use: 3–12 hr None 5 μg/kg/min over 5 minutes 5–50 μg/kg/min

Long-term use: 50±18.6 hr
Dexmedetomidine 5–10 min 1.8–3.1 hr None 1 μg/kg/min over 10 minutes 0.2–0.7 μg/kg/hr

IV: intravenous; prn: pro re nata.
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especially in patients with renal failure [46]. The metabolism 

of midazolam is significantly inhibited by propofol, diltiazem, 

macrolide antibiotics, and other cytochromes P450 isoenzyme 

3A4 antagonists, prolonging the duration of its drug action 

[43]. Midazolam has high level of fat solubility. It can act very 

quickly and produce a sedative effect within 2–5 minutes of 

an IV bolus injection. However, it is not possible to induce a 

normal sleep pattern. Continuous IV administration of midaz-

olam can cause excessive sedation due to its accumulation in 

tissues. Thus, it is recommended to limit the administration of 

midazolam to within 48 hours. With daily awakening, drug in-

terruption, and dose re-optimization according to the RASS, it 

is possible to reduce the drug demand and shorten the length 

of ventilation and ICU stay [47]. Lorazepam has a slow onset 

of action, making it difficult to use in patients with acute anx-

iety. It has a long half-life of 12–15 hours, making it difficult to 

quickly optimize the dose during continuous infusion. None-

theless, it has few interactions with other drugs and sedation 

can be maintained by intermittent administration or contin-

uous infusion. The initial loading dose should be adminis-

tered through an IV push of a set dose. It should be diluted to 

a concentration of 1 mg/ml or less. Precipitation may occur 

despite these precautions. When lorazepam is administered 

at a high dose, polyethylene glycol and propylene glycol (PG) 

as solvents are known to cause acute reversible renal tubular 

necrosis, lactic acidosis, and a hyperosmolar state. PG toxicity 

refers to significant accumulation of PG when the difference in 

osmotic pressure before and after lorazepam administration 

is 10–12 mOsm/L or more. Diazepam provides a rapid onset 

of sedation and rapid awakening when it is administered as a 

single dose. Since its metabolite has a long-term effect, the se-

dation state can be sustained during repeated administration. 

Thus, diazepam can be used for long-term sedative treatment.  

Propofol  
Propofol is administered through IV injections for general 

anesthesia and sedation. It has sedative, sleep-inducing, 

anti-anxiety, memory loss, antiemetic, and anticonvulsant 

effects. However, it has no analgesic effect. It can reduce ce-

rebral blood flow and brain metabolism. It can also lower 

intracranial pressure more effectively than fentanyl in cases of 

severe brain injury. It is used as a sedative in patients with ele-

vated intracranial pressure. No pharmacokinetic changes have 

been reported in patients with renal or hepatic failure. Due 

to its high fat solubility, propofol can quickly cross the blood-

brain barrier, leading to rapid sedation. Its sedative effect is 

lost quickly after short-term use due to its rapid redistribution 

and high liver and extrahepatic clearance. Because its sedative 

effect dissipates quickly, temporary discontinuation during 

infusion allows a neurological evaluation, which is advanta-

geous when frequent waking for neurological examinations is 

required or when performing a daily waking protocol. Howev-

er, there are reports showing that awakening is delayed after 12 

hours of infusion [48]. Thus, caution is needed. Propofol can 

induce injection site pain, bradycardia, respiratory depression, 

and dose-dependent hypotension due to systemic vasodila-

tion, which occurs more frequently when it is administered 

with other sedatives and analgesics or when it is used in pa-

tients with preexisting respiratory failure and cardiovascular 

instability. Since long-chain triglycerides have a caloric value 

of 1.1 kcal/ml, long-chain triglycerides used as a drug carrier 

should be included in the total calories provided to the patient 

at an amount corresponding to the administered drug. Long-

term or high-dose use may cause hypertriglyceridemia [49]. It 

should be noted that when propofol is administered, propofol 

infusion syndrome (PRIS) can occur with an incidence of 1%, 

resulting in the exacerbation of metabolic acidosis, hypertri-

glyceridemia, hypotension, arrhythmias, acute renal failure, 

hyperkalemia, rhabdomyolysis, and hepatic dysfunction. In 

adults, PRIS is related to high-dose administration of more 

than 70 �g/kg/min. It can also occur with a low-dose continu-

ous IV infusion. The mortality rate of PRIS is as high as 33%. It 

may not improve even if continuous dosing is stopped [50]. To 

prevent PRIS, it is recommended to substitute propofol with 

other sedatives for 24 hours every 5 days. Propofol does not 

mix well with other drugs, and it can be a source of infection. 

Thus, a dedicated catheter should be used for continuous in-

fusion. Among the existing propofol formulations, Diprivan 

(AstraZeneca) contains edetic acid. If an IV infusion is contin-

ued for more than a week, a drug holiday is recommended to 

prevent abnormalities in trace elements. For other long-chain 

triglyceride propofol formulations, it is recommended that one 

injection period does not exceed 12 hours and that the mixed 

solution should be used within 6 hours after preparation. 

Dexmedetomidine 
A central α2-agonist, clonidine has been used to enhance the 

efficacy of opioid analgesics and general anesthetics, as well 

as to treat drug withdrawal syndrome. Dexmedetomidine is 

a more selective α2-agonist and has sedative, analgesic, and 

sympathetic suppression effects. However, it has no anticon-

vulsant effect. Dexmedetomidine causes less respiratory de-
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pression than other sedatives. On electroencephalography, the 

sleep pattern induced by dexmedetomidine is similar to that 

of normal physiological sleep. Dexmedetomidine can induce 

cooperative sedation from which it is easy to awaken patients 

even during drug injection. It enables communication and 

command obedience. The onset of action is within 15 minutes 

of continuous infusion. The strongest sedative effect is induced 

within 1 hour. Administration of a loading dose may shorten 

the onset of action, but may lead to hemodynamic instability 

in severely ill patients. Dexmedetomidine does not have a 

significant effect on respiratory depression. Thus, it can be 

used in patients who have not been intubated. It can be given 

through the IV route after extubation. However, it is necessary 

to continuously monitor the respiratory system for hypoventi-

lation and hypoxic partial pressure because dexmedetomidine 

can cause airway obstruction in patients who are not intubat-

ed through loss of muscle tone in the oropharynx. 

 

Choice of sedatives 

KSCCM Recommendation
�  Propofol is useful in patients requiring rapid and fre-

quent awakening for neurologic evaluations or extuba-
tion. (Grade B)

�  Midazolam use is recommended for shorter time peri-
ods because when it is used for more than 48 to 72 hours, 
it becomes difficult to predict the recovery time or time 
for extubation. (Grade A)

�  It is recommended to use propofol rather than benzodi-
azepines as a sedative in post-cardiac surgery adults on 
mechanical ventilation. (Grade C) [Update]

�  Propofol and dexmedetomidine are recommended as 
sedatives rather than benzodiazepines in mechanically 
ventilated medical and surgical patients not undergoing 
cardiac surgery. (Grade C) However, benzodiazepines 
are recommended for alcohol withdrawal syndrome. 
[Update]

�  Systematically applied reduction or adjustment of the 
sedative dose to reach the daily goal of sedation level is 
recommended to avoid unnecessary long-term seda-
tion. (Grade A)

�  Serum triglyceride concentrations should be monitored 
starting two days after propofol administration, and the  
fat calories in the emulsion should be included in the 
total calories. (Grade B)

�  It is recommended to make and use an appropriate sed-
ative administration guideline and treatment flow chart 
or protocol for the ICU. (Grade B)

Because elective cardiac surgery patients are often hospital-

ized urgently, the duration of stay in the ICU and mechanical 

ventilation are different from those of internal medicine or 

other surgical intensive care patients. Therefore, this guide-

line divides patients requiring mechanical ventilation into 

cardiac surgery and medical/surgical critical patients. The 

2013 PAD guidelines stated that propofol or dexmedetomi-

dine were favored over benzodiazepine sedatives such as 

midazolam and lorazepam because of more favorable short-

term prognostic outcomes, such as the length of ICU stay and 

ventilation, as well the improvement of delirium symptoms 

[28]. In this guideline, the short-term prognosis (time to 

weaning from mechanical ventilation, time to light sedation), 

delirium, and the long-term prognosis (90-day mortality, 

cognitive and physical function, and psychological dysfunc-

tion) were evaluated. 

It is recommended to use propofol rather than benzodiaze-

pines as a sedative in adults who are mechanically ventilated 

after cardiac surgery. In comparison to benzodiazepines, 

propofol can shorten the average light sedation induction 

time by 52 minutes and the time to extubation of the endo-

tracheal tube by 100 minutes on average [51-53]. 

We compared (1) propofol versus benzodiazepines, (2) dex-

medetomidine versus benzodiazepines, and (3) propofol ver-

sus dexmedetomidine in medical and surgical patients who 

did not undergo cardiac surgery. In comparison to benzodi-

azepines, propofol shortened the induction time of shallow 

sedation by an average of 7.2 hours and the time to extubation 

of the endotracheal tube by an average of 11.6 hours [54,55]. 

However, the delirium incidence showed no difference be-

tween the two sedatives [56]. In randomized controlled trials 

(RCTs) comparing benzodiazepines and dexmedetomidine, 

dexmedetomidine reduced the time to extubation of the en-

dotracheal tube by an average of 1.9 days, shortened the dura-

tion of mechanical ventilation, and significantly reduced the 

incidence of delirium [57,58]. However, dexmedetomidine 

and benzodiazepines did not show any significant differences 

in the duration of endotracheal extubation, LOS in the ICU, 

or the risk of delirium in an integrated analysis. Although the 

dexmedetomidine group showed frequent bradycardia, no 

intervention was needed in most cases [58]. 

There were no significant differences of the time to endo-

tracheal extubation, bradycardia, or hypotension between 

propofol and dexmedetomidine. However, when dexmede-

tomidine was used, the occurrence of delirium was reduced 

and patients were able to communicate more easily [58]. 



13https://www.accjournal.orgAcute and Critical Care 2022 February 37(1):1-25

Seo Y, et al.  2021 KSCCM PADIS guidelines in adult ICU

Since neither propofol nor dexmedetomidine is superior, one 

of these two drugs is recommended as a sedative for critically 

ill adults. However, dexmedetomidine should not be used if 

a deep level of sedation with or without a muscle relaxant is 

needed. Figure 3 shows a pharmacologic treatment flowchart 

of agitation in mechanically ventilated patients. Benzodiaz-

epines are recommended for alcohol withdrawal syndrome 

[59]. However, since the role of nonpharmacologic treatment 

for the reduction of anxiety, agitation, and psychologic dis-

tress is uncertain, sedatives are not recommended for alco-

hol withdrawal syndrome. 

Discontinuation of sedatives 

KSCCM Recommendation
�  Benzodiazepine and propofol withdrawal symptoms 

are more likely to occur during high-dose treatment and 
if the patient has been infused for more than a week. 
These drugs should be systematically reduced to prevent 
withdrawal symptoms. (Grade B)

Patients taking analgesics or sedatives for more than a week 

may develop neurological changes or physiological depen-

dence. Withdrawal symptoms may occur if analgesics or sed-

atives are abruptly discontinued. Benzodiazepine withdrawal 

symptoms and signs are myalgia, tremor, headache, nausea, 

diaphoresis, fatigue, anxiety, excitation, perceptual dysfunc-

tion, elevated sensitivity to light and sound, muscle spasms, 

myoclonus, sleep disturbances, delirium, and convulsions. 

Propofol withdrawal symptoms are similar to benzodiazepine 

withdrawal symptoms. High-risk patients for the development 

of withdrawal symptoms are those who have been admitted 

to the ICU for more than 7 days or have received lorazepam at 

doses higher than 35 mg/day [60,61]. In case of intermittent 

administration, switching to a long-acting drug is helpful in 

preventing withdrawal symptoms. After lowering the sustained 

infusion rate by 20%–40% for the first time, an additional 10% 

reduction every 12–24 hours depending on the patient’s re-

sponse is also allowed to help reduce symptoms [61]. 

Figure 3. Pharmacologic treatment flowchart for agitation in mechanically ventilated patients. IV: intravenous.

Agitation

Nonpharmacologic treatment

Unstable Hemodynamics Stable

Analgesics

Fentanyl
25–100 µg IV

Remifentanil
0.5–15 µg/kg/hr

Ketamine
0.5–1.0 mg/kg IV

Midazolam
2–5 mg IV

Morphine
2–5 mg IV

Propofol
5 µg/kg/hr

Dexmedetomidine
0.2–0.7 µg/kg/hr

Dexmedetomidine
0.2–0.7 µg/kg/hr

Haloperidol
2–10 mg IV

Sedatives Control of delirium

Correct reversible cause
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Physical restraints 

KSCCM Recommendation
�  Although physical restraints have various advantages, 

such as protecting staff from combative patients and 
preventing self-extubation, self-removal of medical de-
vices, and falling accidents, a careful consideration of 
the advantages and disadvantages of physical restraints 
is recommended before initiation/maintenance of phys-
ical restraints. (Grade C) [Update]

Medical staff can consider using physical restraints to improve 

patient safety, protect staff from combative patients, prevent 

self-extubation, prevent self-removal of medical devices, pre-

vent falling accidents, regulate patient behavior, and maintain 

patient posture/position [62,63]. Restraints usually fix the an-

kles, wrists, and upper body in place. However, in a few studies, 

the use of physical restraints was associated with a prolonged 

ICU stay, increased agitation, increased demand for opioids 

and sedatives, and risk of delirium or disorientation [64,65]. 

Risk factors that increase the use of physical restraints in crit-

ically ill adults include old age; non-comatose consciousness 

level; neurologic and psychologic status including delirium; 

sedative type, administration method, and dosing; mechanical 

ventilation; use of invasive devices; the nurse-to-patient ratio 

and perceived workload; and specific times of the day. Some 

patients who received physical restraints during their ICU 

stay have shown strong affective reactions even after transfer 

from the ICU to general ward [32]. Given the frequency of use 

of physical restraints, unintended consequences, and patient 

perceptions, health care providers should carefully consider 

the risks and effects before initiating/maintaining the use of 

restraints in an adult ICU.  

Delirium  
Delirium is defined as acute cerebral dysfunction accompa-

nied by a change of level of consciousness, disorientation, 

and cognitive dysfunction during a short duration (hours to 

days). Delirium is classified into three subtypes: hyperactive 

(agitated), hypoactive (calm or lethargic), and mixed (fluctua-

tion between the two subtypes). Among these three types, the 

mixed subtype occurs the most, and the hypoactive subtype 

has a worse prognosis. Approximately 20% to 80% of critically 

ill adult patients have experienced delirium during their ICU 

stay. Delirium is associated with increased ICU mortality, lon-

ger LOS in hospital, higher healthcare costs, and more long-

term cognitive dysfunction, such as dementia. Thus, early 

recognition and treatment for delirium are essential [66,67]. 

Patients in whom delirium is detected early, followed by 

prompt treatment, show the same prognosis as patients who 

do not develop delirium. 

Risk factors 
Delirium occurrence, duration, and severity in adult ICU pa-

tients are strongly related to various risk factors (Table 7) [68]. 

Modifiable factors risk include benzodiazepine use and blood 

transfusion. Sex, opioid sedatives, mechanical ventilation, past 

history of pulmonary disease, hospital admission, nicotine 

use, dialysis, or continuous venovenous hemofiltration, and a 

lower Glasgow Coma Scale have been identified as having no 

relationship with an increased incidence of delirium. 

The PREdiction of DELIRium in ICu patients (PRE-DELIRIC) 

model and early (E)-PRE-DELIRIC model can predict delirium 

in critically ill adult patients. The PRE-DELIRIC model consists 

of 10 predictors (age, Acute Physiology and Chronic Health 

Evaluation [APACHE] II score, admission group, emergent ad-

mission, infection, coma, sedation, morphine use, urea level, 

and metabolic acidosis). It can predict ICU delirium within 24 

hours after ICU admission [69,70]. The E-PRE-DELIRIC model 

includes nine predictors (age, history of cognitive dysfunction, 

history of alcohol abuse, blood urea nitrogen, admission class, 

emergent admission, mean arterial blood pressure, use of ste-

roids, and respiratory failure). It can predict ICU delirium at 

ICU admission [71]. 

Assessment and outcomes 

KSCCM Recommendation
�  Delirium in critically ill ICU patients should be moni-

tored using the Confusion Assessment Method for the 
ICU (CAM-ICU) and intensive care delirium screening 
checklist (ICDSC) as valid tools. (Grade A)

Table 7. Risk factors of delirium [68]

Use of benzodiazepines History of hypertension
Transfusion Admission because of a neurologic 

disease
Increasing aging Trauma
Prior dementia Use of psychoactive medication
Pre-ICU emergency operation Prior coma
Increasing APACHE and ASA scores  

ICU: intensive care unit; APACHE: Acute Physiology and Chronic Health 
Evaluation; ASA: American Society of Anesthesiologists.



15https://www.accjournal.orgAcute and Critical Care 2022 February 37(1):1-25

Seo Y, et al.  2021 KSCCM PADIS guidelines in adult ICU

The early diagnosis of delirium can lead to rapid identifica-

tion and correction of the cause or causes, relief of symptoms, 

pharmacologic or nonpharmacologic therapeutic interven-

tions, and evaluation of treatment effectiveness. Thus, adult 

ICU patients should be routinely evaluated for delirium using 

a valid tool. The CAM-ICU and ICDSC are recommended as 

the most verified and reliable tools for delirium assessment 

in critically ill adult patients (Table 8) [72-74]. The level of 

consciousness of patients is checked using the RASS or SAS. 

Patients with a RASS score >–4 or SAS score >2 are eligible for 

delirium evaluation using the CAM-ICU (Figure 4). Ideally, 

clinicians should perform the CAM-ICU at least twice a day 

(day and night) to assess delirium. The CAM-ICU can even 

be used for delirium assessment in patients with speech im-

pairment, endotracheal intubation, dementia, and severe de-

pressive disorder. When evaluating delirium using the ICDSD, 

eight items derived from the Diagnostic and Statistical Man-

ual of Mental Disorders criteria are identified over a 24-hour 

period. Four or more points on the ICDSC corresponds to a 

diagnosis of delirium. 

A patient’s level of arousal may affect the assessment of de-

lirium using verified screening tools. The diagnosis rate of de-

lirium is significantly higher when patients have a RASS score 

of –2 compared to a RASS of –1 to 0. However, the effect of the 

level of arousal from sedatives on the evaluation of delirium 

needs further studies. Delirium is related to poor outcomes, 

even when accompanied by decreased arousal levels. Thus, 

clinicians should not underestimate the possibility and im-

portance of delirium even in patients with decreased arousal 

levels. The occurrence of delirium in critically ill patients is 

closely related to cognitive dysfunction at 3 and 12 months af-

ter discharge from the ICU, and may be related to a prolonged 

hospital stay. It has been consistently shown that delirium 

in critically ill adult patients is not related to post-traumatic 

stress disorder or post-ICU distress. However, the outcomes of 

patients with rapidly reversible delirium are similar to those of 

patients who never experience delirium [75]. 

Pharmacologic prevention and treatment 

KSCCM Recommendation
�  Pharmacologic treatment for preventing delirium in 

critically ill patients is not recommended. (Grade B) 
[Update]

�  Routine use of haloperidol, an atypical antipsychotic, a 
statin, or dexmedetomidine is not recommended for de-

lirium treatment. However, treatment of delirium using 
these drugs can be considered if the symptoms of deliri-
um may be harmful to patients. (Grade B) [Update]

 

Currently, the pharmacologic agents for delirium treatment 

include a typical antipsychotic (haloperidol), atypical antipsy-

chotics (risperidone, olanzapine, quetiapine), and dexmede-

tomidine (Table 9). 

Pharmacologic treatment 
Routine use of haloperidol, atypical antipsychotics, 3-hy-

droxy-3-methylglutaryl coenzyme A reductase inhibitors 

(statins), or dexmedetomidine is not recommended for de-

lirium treatment. In six RCTs, these drugs were not found to 

reduce delirium duration, shorten the ICU LOS, or diminish 

mortality [76-81]. However, short-duration use of haloperidol 

or an atypical antipsychotic may be helpful for patients who 

experience meaningful distress secondary to delirium symp-

toms, including agitation, panic, hallucination, and delusion, 

or who may be physically harmful to themselves or others due 

to anxiety. Atypical antipsychotics are preferred as they have 

a lower risk of extrapyramidal symptoms than haloperidol. 

However, atypical antipsychotics are not recommended for 

use in patients at risk of torsades de pointes (e.g., those with a 

prolonged QT interval on electrocardiography, administration 

of drugs that prolong the QT interval, or a history of arrhyth-

mias). Dexmedetomidine use may be considered in patients 

with delirium on mechanical ventilation in whom agitation 

delays withdrawal/extubation of mechanical ventilation . 

Although benzodiazepines can induce delirium, they can be 

used in patients with secondary delirium related to alcohol 

or benzodiazepine withdrawal. The use of haloperidol or an 

atypical antipsychotic in critically ill patients with subsyndro-

mal delirium is not associated with a reduced incidence of 

delirium or an improved prognosis [82]. 

Pharmacologic prevention 
The use of haloperidol, atypical antipsychotics, statins, dex-

medetomidine, and ketamine for delirium treatment is not 

recommended to prevent delirium in any adult ICU patients. 

Although a few studies reported that these drugs significantly 

reduced delirium incidence, their use is not associated with a 

reduced duration of mechanical ventilation, ICU LOS, or mor-

tality. However, they can increase the risk of side effects. Thus, 

a nonpharmacologic prevention strategy is needed to decrease 
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the incidence of delirium [83,84]. 

Nonpharmacologic prevention and treatment 

KSCCM Recommendation
�  We recommend a multicomponent (ABCDEF bundle) 

nonpharmacologic intervention strategy for the preven-
tion and treatment of delirium. (Grade B) [Update]

A multicomponent, nonpharmacologic intervention that is 

focused on reducing modifiable risk factors for delirium, en-

hancing cognitive capability, and optimizing sleep, rehabilita-

tion/mobilization, hearing, and vision in critically ill patients 

is significantly associated with a lower incidence of delirium, 

a reduced duration of delirium, a decreased duration of me-

chanical ventilation, a shortened ICU LOS, and a lower risk 

of mortality [85-89]. Thus, clinicians should perform multi-

component interventions to decrease or shortened the inci-

dence and duration of delirium by performing reorientation, 

stimulating cognitive capability, using clocks, improving sleep 

quality by minimizing light and noise, minimizing sedation, 

reducing immobility through early rehabilitation and exercise, 

and decreasing hearing and/or visual impairment by using 

available devices including hearing aids or eyeglasses. 

Table 8. CAM-ICU worksheet [72]

CAM-ICU worksheet
Feature 1: acute onset or fluctuation course

Positive if you answer “yes” to either 1A or 1B
Positive Negative

1A: Is the patient different than his/her baseline mental status? 
Or 

1B: Has the patient had any fluctuation in mental status in the past 24 hours as evidenced by fluctuation on 
a sedation scale (e.g., RASS), GCS, or previous delirium assessment?

Yes No

Feature 2: Inattention
Positive if either score for 2A or 2B is less than 8
Attempt the ASE letters first. If patient is able to perform this test and the score is clear, record this score and 

move to Feature 3. If patient is unable to perform this test or the score is unclear, then perform the ASE 
Pictures. If you perform both tests, use the ASE Pictures’ results to score the Feature.

Positive Negative

2A: ASE Letters: record score (enter NT for not tested)
Directions: Say to the patient. “I am going to read you a series of 10 letters. Whenever you hear the letter ‘A,’ 

indicated by squeezing my hand.” Read letters from the following letter list in a normal tone.
SAVEHART

Scoring: Errors are counted when patient fails to squeeze on the letter “A” and when the patient squeezes on 
any letter other than “A”

Score (out of 10):

2B: ASE Pictures: record score (enter NT for not tested)
Directions are included on the picture packets.

Score (out of 10):

Feature 3: Disorganized thinking
Positive if the combined score is less than 4

Positive Negative

3A: yes/no questions
(Use either Set A or Set B, alternate on consecutive days if necessary):

Combined score (3A+3B): (out of 5)

Set A Set B
1. Will a stone float on water? 1. Will a leaf float on water?
2. Are there fish in the sea? 2. Are there elephants in the sea?
3. Does one pound weigh more than two pound? 3. Do two pounds weigh more than on pound?
4. Can you use a hammer to pound a nail? 4. Can you use a hammer to cut wood?
Score (Patient earns 1 point for each correct answer out of 4)

3B: Command
Say to patient: “Hold up this many fingers” (examiner holds two fingers in front of patient) “Now do the 

same thing with the other hand” (not repeating the number of fingers). If patient is unable to move 
both arms, for the second part of the command ask patient “Add one more finger)

Score (Patient earns 1 point if able to successfully complete the entire command)
Feature 4: Altered level of consciousness

Positive if the Actual RASS score is anything other than “0” (zero)
Positive Negative

Overall CAM-ICU (Features 1 and 2 and either Feature 3 or 4): Positive Negative

CAM: Confusion Assessment Method; ICU: intensive care unit; RASS: Richmond Agitation-Sedation Scale; GCS: Glasgow Coma Scale; ASE: Attention Screening 
Examination.
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The bundle of awakening and breathing coordination, de-

lirium monitoring/management, and early exercise/mobiliza-

tion (ABCDE) meaningfully reduces the incidence of delirium. 

The increase in compliance with the ABCDEF bundle, which 

includes family participation (“F”), is significantly related to 

decreased mortality and prolongation of the period without 

coma or delirium in the ICU [90]. No studies have reported 

adverse effects from the application of multicomponent, non-

pharmacologic intervention strategies. 

Immobility (Rehabilitation/Mobilization) 

KSCCM Recommendation
�  As a vital component of critical care, the rehabilitation 

of critically ill patients is related to long-term outcomes. 
(Grade C) [Update]

In the past, the treatment of critically ill patients was focused 

on treating underlying internal/surgical problems by sedating 

patients and having them rest in bed. However, survivors of 

Figure 4. Delirium assessment tool: the Confusion Assessment Method for the intensive care unit (CAM-ICU) flowchart. RASS: Richmond 
Agitation-Sedation Scale.

Yes

> 2 Errors

RASS=0

No

0–2
Errors

RASS other
than zero

0–1
Errors

>1 Errors

3. Altered level of consciousness 
· Current RASS level

2. Inattention
· "Squeeze my hand when I say the letter 'A'."

Read the following sequences of letters: SAVEAHAART
Errors: No squeeze with 'A' & Squeeze on letter other than 'A'

· If unable to complete letters → Pictures

1. Acute change of fluctuating course of mental status
· Is there an acute change from mental status baseline? Or  
· Has the patient's mental status fluctuated during the past 24 hours?

CAM-ICU negative
No delirium

CAM-ICU negative
No delirium

CAM-ICU negative
No delirium

CAM-ICU negative
No delirium

4. Disorganized thinking 
1) Will a stone float on water?
2) Are there fish in the sea?
3) Dose one pound weight more than two?
4) Can you use a hammer to pound a nail?

Command: "Hold up this many fingers" (Hold up 2 fingers)
"Now do the same thing with the other hand" (Do not demonstrate)

Or "Add on more finger" (If patient unable to move both arms)

Table 9. Pharmacologic actions of delirium medications

Drug (route) Elimination half-life Metabolizing enzyme Dosing
Haloperidol (IV) 18 hr CYP3A4 0.5–10 mg IV, depending on degree of agitation; if inadequate 

response, may repeat bolus dose every 15–30 minutes
Risperidone (PO) 3 hr CYP2D6 0.5–1 mg PO every 12 hr
Olanzapine (PO) 30 hr CYP1A2 5 mg/day PO
Quetiapine (PO) 6 hr CYP3A4 12.5–50 mg PO every 12–24 hr

max dose: 400 mg/day
Dexmedetomidine (IV) 1.8–3.1 hr Glucuronidation, CYP2A6 0.2–0.7 μg/kg/hr

IV: intravenous; PO: per os.
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intensive care treatment suffer from complications such as 

ICU-acquired muscle weakness, which leads to problems such 

as a decreased long-term survival rate, reduced physical func-

tion, and diminished quality of life [91-93]. Since the 2000s, ac-

tive rehabilitation treatment and walking have been attempted 

in the ICU. Evidence for their safety and effectiveness has been 

reported. The 2013 PAD guidelines recommended that “reha-

bilitation/mobilization be useful as part of a delirium treatment 

strategy [28].” In the 2018 PADIS guidelines, the rehabilitation/

mobilization section was separately selected as a single topic 

and active rehabilitation treatment was recommended [94]. 

Efficacy and benefits of rehabilitation 

KSCCM Recommendation
�  Rehabilitation in critically ill patients is related to a 

shortened duration of delirium, mechanical ventilation, 
and ICU LOS. (Grade C) [Update]

�  Although rehabilitation interventions have no effect on 
mortality, continuous rehabilitation for critically ill pa-
tients can improve long-term survival. (Grade B)

Several RCTs have reported that intensive care rehabilita-

tion treatment can strengthen limb and respiratory muscle 

strength, improve physical function and quality of life, short-

en the duration of delirium and mechanical ventilation, and 

shorten the ICU LOS. 

In a controlled study in which 60 patients were randomly 

assigned to a rehabilitation group and a control group, the du-

ration of ventilation and the LOS in the ICU were shortened 

by 1.7 days and 2.5 days, respectively, in the rehabilitation 

group [95]. In a randomized controlled study of 90 patients, 

the rehabilitation group showed better results in the 6-minute 

walking distance test, quadriceps muscle strength test, and 

quality of life analysis (Physical Functioning Scale of the Short 

Form 36-item questionnaire) upon discharge from the hospi-

tal [96]. A meta-analysis of 43 RCTs also reported that rehabil-

itation decreased the duration of ventilation by 1.7 days and 

the ICU LOS by 1.2 days. However, it did not reduce the mor-

tality rate. Many studies have similarly reported that intensive 

care rehabilitation does not reduce mortality [97]. 

The reason why rehabilitation treatment alone does not 

significantly affect mortality might be that many factors affect 

mortality. However, it has been reported that the proportion 

of 10-year survival was improved in patients who received 

rehabilitation treatment from the ICU even after discharge 

[98]. Based on this, it can be said that continuous rehabilita-

tion treatment for critically ill patients can help improve their 

long-term survival rate. 

Safety and risks of rehabilitation 

KSCCM Recommendation
�  Rehabilitation is an intervention that can be safely ap-

plied in the ICU. (Grade B) [Update]

�  A rehabilitation program should consist of a rehabili-
tation protocol, safety and effectiveness index, and in-
dications for stopping via a multidisciplinary approach 
according to the environment of each ICU. (Grade B) 
[Update]

Although the usefulness of rehabilitation for critically ill pa-

tients is recognized, the biggest stumbling block to its practi-

cal application is medical staff’s anxiety about patient safety. 

Critically ill patients have a variety of instruments such as 

a ventilator, central venous line, and arterial line, making it 

challenging to apply rehabilitation easily due to the risk of dis-

connection or accidental instrument removal and anxiety that 

a patient’s condition may worsen during rehabilitation associ-

ated with hemodynamic instability in critically ill patients. 

However, many studies have reported that serious harm 

does not occur in intensive care rehabilitation. It has been re-

ported that rehabilitation can be safely applied to those who 

are on ventilators and patients receiving continuous renal re-

placement therapy or extracorporeal membrane oxygenation 

[99,100]. 

In a prospective observational study with 1,100 patients 

and a total of 5,267 rehabilitation sessions, 34 (0.6%) adverse 

reactions occurred. The most common adverse reactions 

were arrhythmias (10 cases, 0.2%) and an increase in mean 

arterial pressure to 140 mm Hg or more (8 cases, 0.2%), which 

resulted in an increased LOS in the ICU. However, no serious 

adverse reactions were reported [101]. In a meta-analysis of 

48 studies, only 78 cases (0.6%) out of a total of 14,398 reha-

bilitation sessions had adverse reactions. Very few adverse re-

actions may cause harm, such as falls and endotracheal tube 

dislocation [102]. 

It is important to set criteria for the implementation and 

discontinuation of rehabilitation treatment appropriate for 

the characteristics of each ICU and then implement the reha-

bilitation treatment accordingly (Table 10) [103]. Collabora-

tion of various medical staff is essential for achieving this goal. 
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It is important that the ICU doctor, nurse, rehabilitation med-

icine doctor, and physical therapist form a team to develop a 

rehabilitation program tailored to the characteristics of each 

ICU. It is also necessary to develop a rehabilitation treatment 

program suitable for each hospital’s situation by discussing 

the patients who will receive intensive care rehabilitation, 

evaluation indicators for safety and effectiveness, the rehabili-

tation protocol, and criteria for stopping treatment. 

Sleep Disturbance 
Causes 
Sleep disturbance is one of the most common complaints of 

critically ill patients. Sleep disturbance in the ICU includes 

sleep segmentation, increased light sleep (N1+N2 stage), and 

decreased rapid eye movement (REM) sleep [104]. Sleep dis-

turbance can cause delirium, prolong mechanical ventilation, 

and decrease immune function. Since sleep disturbance is a 

controllable risk factor for the development of delirium, the 

incidence of delirium can be lowered by correcting factors that 

may cause sleep disturbance. 

Potential causes of sleep disturbance include the environ-

ment of the ICU, such as continuously bright lights and alarm 

sounds, the patient treatment process, pain, and ventilation. 

Sleep disturbance can also be caused by systemic inflam-

matory conditions and drugs used [105]. The mode of the 

ventilator also plays an important role. According to the 2018 

PADIS guidelines, using the assist-control mode at night may 

help improve sleep quality in comparison to using the pres-

sure-support mode [94,106]. 

Treatment 

KSCCM Recommendation
�  Sleep disturbance is a common risk factor for delirium 

in the ICU. Appropriate control of sleep disturbance can 
prevent delirium. (Grade B) [Update]

�  A sleep-promoting protocol (offering earplugs and eye-
shades, avoiding unnecessary examinations) should be 
used to improve the sleep of critically ill patients. (Grade 
A) [Update]

Nonpharmacologic therapy 
The main factors that interfere with sleep in the ICU are often 

aspects of the environment, such as bright lighting, machine 

alarms, and ventilator alarms. Therefore, minimizing un-

necessary nursing treatment or examinations at night, using 

earplugs and eyeshades, and similar steps can produce a 

significant effect on sleep disturbance at a low cost. One RCT 

comparing patients who used earplugs at night (n=69) with 

a control group that did not (n=67) reported that the use of 

earplugs improved the sleep quality and lowered the risk of 

delirium [107]. In addition, in a study that performed quality 

improvement activities by bundling various environmental 

interventions such as the use of earplugs and sleeping masks, 

reduction of nursing activities, and avoidance of unnecessary 

blood draws and examinations, the incidence of delirium 

was reduced (33% vs. 14%). The duration of delirium was also 

reduced (3.4 days vs. 1.2 days) [108]. As such, nonpharmaceu-

tical treatment alone can improve sleep disorders, and appro-

priate nonpharmacologic strategies play a significant role in 

the treatment of critically ill patients (Table 11). 

Table 10. Safety criteria for stopping physical rehabilitation

Criteria 
Dyspnea (respiration rate >35 breaths/min, use of accessary muscles)
Cyanosis
Decreased oxygen saturation (oxygen saturation <90%)
Dizziness
Tachycardia (increase of more than 30 beats/min in basal pulse rate)
Patient maladjustment (sweating, tremor, etc.)
Patient rejection
Judgment by medical staff (physical therapist, nurse, etc.)
Fall
Medical device disconnection

Table 11. Description of a sleep-promoting protocol

Description 
Noise Close all doors

Reduction of call and machine alarm sounds (24:00–06:00)
Medical staff talk quietly
Use of earplugs

Light Turn off central lighting in the intensive care unit (24:00–06:00)
Application of eyeshades
Use of dim bedside lighting for patient care

Patient 
care

Prohibition of unnecessary tests and blood collection (24:00–
06:00)

Maintaining adequate sedation
Assessment of pain and use of appropriate analgesics
Use of the assist-control ventilation mode during the night 

(24:00–06:00)
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Pharmacologic treatment 
Various studies have been conducted on sleep-inducing drugs 

(melatonin, dexmedetomidine, and propofol) in treating crit-

ically ill patients. However, no drugs have shown effects. As 

a sedative, dexmedetomidine, which has recently been used 

extensively in ICUs, has been used in small studies to induce 

sleep only at night. It has been reported that dexmedetomidine 

can increase stage 2 sleep and preserve the day-night sleep 

cycle [109,110]. However, an RCT of 100 subjects reported that 

low-dose dexmedetomidine had no significant effects on sleep 

[84]. Considering the high cost of this drug and its hemody-

namic side effects, it is not recommended for inducing sleep. 

Since there are few large-scale studies on drugs administered 

at night to promote sleep in adult ICU patients, further studies 

should be conducted. 

DISCUSSION 

Compared to the 2010 guidelines, we aimed to provide recent 

updates on the information that clinicians need to advance 

treatment for critically ill ICU patients. The 2021 KSCCM 

clinical guideline was developed based on the 2018 PADIS 

guideline, which was an update of the 2013 PAD guideline 

with the addition of rehabilitation/mobility and sleep. Routine 

monitoring and assessment for pain, sedation, and delirium 

using the most valid and reliable tools can improve outcomes 

associated with nonpharmacologic and pharmacologic thera-

peutic interventions. After initial nonpharmacologic therapy, 

the optimal medication choice and dose can be considered 

for pharmacologic treatment to treat PAD. A multi-modal an-

algesia strategy is needed to reduce opioid use and increase 

pain-modulating effects, thereby improving pain control and 

patient-centered outcomes. The strategy of enhancing patient 

comfort while maintaining a light level of sedation improves 

clinical outcomes. The 2021 KSCCM guideline particularly em-

phasizes active rehabilitation and sleep as factors influencing 

the recovery of critically ill ICU patients. In summary, a multi-

disciplinary strategy, including administering adequate pain 

treatment, maintaining a light level of sedation, performing 

routine monitoring and treatment for delirium, providing ac-

tive rehabilitation in the ICU, and offering treatment for sleep 

disturbance, is needed to improve the clinical outcomes of 

critically ill ICU patients. Although these guidelines cannot of-

fer definitive answers on all topics that are important to critical 

care clinicians, we believe that they can serve as a cornerstone 

for a comprehensive discussion on clinical issues relevant to 

patient management. 
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