
Review Article

Delirium is a serious complication that commonly occurs in critically ill patients in the intensive care unit (ICU). 
Delirium is frequently unrecognized or missed despite its high incidence and prevalence, and leads to poor clinical 
outcomes and an increased cost by increasing morbidity, mortality, and hospital and ICU length of stay. Although its 
pathophysiology is poorly understood, numerous risk factors for delirium have been suggested. To improve clinical 
outcomes, it is crucial to perform preventive measures against delirium, to detect delirium early using valid and reliable 
screening tools, and to treat the underlying causes or hazard symptoms of delirium in a timely manner. (Korean J 
Anesthesiol 2013; 65: 195-202)
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Introduction

Critically ill patients in the intensive care unit (ICU) are 
prone to disturbances of mentation due to various distressing 
factors, such as medical illness at admission, pain and anxiety 
caused by surgery, other invasive procedures, and mechanical 
ventilation, hypotension, hypoxia, metabolic disturbances, 
restraints, and environmental factors (e.g., light and noise) that 
interrupt the normal sleep cycle. Physicians and other caregivers 
in the ICU usually notice agitation as a consequence whereas 
patients with hypoactive delirium, which is a more frequent 
delirium subtype and is characterized by diminished mentality 
or a lethargic feature, remain unnoticed [1-5].

Undesirable outcomes in terms of morbidity, mortality, 
hospital or ICU length of stay (LOS), and cost burden have been 
reported, which are associated with under-sedation usually 

related to untreated pain, over-sedation, and development of 
delirium [6-29]. Pain, agitation, and delirium are closely inter-
related because agitation may be caused by the underlying 
pain, or inadequate sedation, or may be a symptom of delirium. 
Delirium is an independent predictor of higher mortality and 
longer hospital LOS and is associated with fewer ventilator 
free days and long-term cognitive impairment [6-15]. The ICU 
sedation paradigm is now shifting to strategies that ensure lighter 
sedation with a smaller dose and shorter exposure to sedative 
drugs, while guaranteeing patient comfort and safety, due to 
increasing recognition of the negative outcomes described above.

Numerous risk factors for delirium have been suggested; 
these may be modifiable through preventive measures, or 
non-modifiable. Identifying risk factors at ICU admission, 
conducting preventive measures against delirium, assessing 
pain, sedation, and delirium using valid and reliable tools, and 
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treating the underlying causes and/or symptoms of delirium 
will improve the clinical outcomes. The Society of Critical 
Care Medicine recently issued clinical practice guidelines 
for the management of pain, agitation, and delirium in adult 
ICU patients (the 2013 Society of Critical Care Medicine Pain 
Agitation Delirium [SCCM PAD] guidelines) [30]. Here, we 
review the epidemiology and management of ICU-related 
delirium and ICU sedation, which are based on the guidelines.

Definition 

Delirium is a cognitive disturbance with an acute onset 
or fluctuating clinical courses. According to the Diagnostic 
and Statistical Manual of Mental Disorders (DSM) IV by the 
American Psychiatric Association [31], the diagnostic criteria 
for delirium due to a general medical condition are: A. a 
disturbance of consciousness (i.e., reduced clarity of awareness 
of the environment) with reduced ability to focus, sustain, or 
shift attention; B. a change in cognition (e.g., memory deficit, 
disorientation, and language disturbance) or the development 
of a perceptual disturbance that is not better accounted for 
by a preexisting, established, or evolving dementia; C. the 
disturbance develops over a short time (usually hours to days) 
and tends to fluctuate during the course of the day; D. there 
must be evidence from the history, physical examination, or 
laboratory findings that the cognitive disturbance is the direct 
physiologic consequence of a general medical condition.

Delirium is classified into three subtypes: hyperactive, 
hypoactive, and mixed [1]. Patients with the hyperactive form 
show agitated, sometimes aggressive, behavior due to increased 
psychomotor activity. Those with hypoactive delirium show 
reduced alertness or lethargy due to psychomotor hypoactivity. 
The mixed type is characterized by alternating features between 
the two types. Although the hyperactive form is readily recog-
nized and appears to be common, the other two forms have 
been shown to be more common in hospitalized geriatric or 
ICU patients [2-4,32-34]. Reports [2,4,5] that the hypoactive 
form is more common in the elderly and is associated with 
worse prognosis, but may be easily missed, underscore the im-
por tance of regular screening of the level of sedation and deli-
rium using valid and reliable tools.

Incidence and Risk Factors

The high incidence and prevalence of delirium in the ICU 
have been investigated. In the multicenter study by Van Rompaey 
et al. [35], the overall incidence of delirium in the ICU was found 
to be 30%, whereas Thomason et al. [6] reported the incidence to 
be almost 50% in non-ventilated medical ICU (MICU) patients. 
In an international multicenter study involving 11 countries, the 

prevalence of delirium was 32.3% [36]. Mechanically ventilated 
patients demonstrated a much higher incidence or prevalence 
of ~60-80% [13,32-34,37,38].

Identifying risk factors for delirium at ICU admission is the 
first step in improving the outcomes of delirium by prevention 
and early detection. Numerous risk factors have been identified 
and suggested, most from outside the ICU. Inouye [39] proposed 
predisposing and precipitating factors as risk factors for delirium. 
Predisposing factors are related to patient characteristics and 
are difficult to modify. They include age ≥ 65 years, male sex, 
dementia, cognitive impairment, history of delirium, depression, 
immobility, sensory impairment, dehydration, malnutrition, 
alcohol abuse, treatment with psychoactive and anticholinergic 
drugs, and coexisting medical conditions. Precipitating factors act 
as triggering factors for delirium, some of which can be modified 
through preventive measures. They include sedative hypnotics, 
narcotics, anticholinergic drugs, treatment with multiple drugs, 
alcohol or drug withdrawal, primary neurologic diseases, 
intercurrent illnesses (e.g., infections, hypoxia, shock, and 
metabolic derangement), type of surgery (e.g., orthopedic surgery 
and cardiac surgery), admission to ICU, use of physical restraints, 
bladder catheter, and multiple procedures, pain, emotional stress, 
and prolonged sleep deprivation. 

In a large cohort study in the surgical ICU (SICU) and 
MICU, Ouimet et al. [40] reported that delirium occurred in 
~30% of critically ill patients and was associated with a history 
of hypertension and alcoholism, higher Acute Physiology and 
Chronic Health Evaluation (APACHE) scores, and clinical 
effects of sedative and analgesic drugs. Age was not associated 
with delirium in the ICU, a finding also reported by other 
investigators [8,35,41], but contrary to the suggestion of Inouye 
[39]. Dubois et al. [41] suggested that risk factors for delirium 
outside the ICU may not be applicable to critically ill patients. In 
a prospective multicenter cohort study, Van Rompaey et al. [35] 
divided risk factors into two predisposing domains (patients’ 
characteristics and chronic pathology) and two precipitating 
domains (acute illness and environmental factors) and reported 
that the incidence of delirium was 30% and the risk factors 
identified in a multivariate analysis were the use of more 
than three units of alcohol each day, a predisposing cognitive 
impairment, more than three infusions, an admission for internal 
medicine, an endotracheal tube or tracheostomy, no visible 
daylight, isolation, and no visitors.

Regarding surgery, surgical blood loss, hematocrit (< 30%), 
and transfused blood number during the intraoperative period 
have been suggested to be risk factors for postoperative delirium 
[42,43]. ICU practitioners should consider intraoperative events 
that may contribute to delirium when identifying the risk 
factors in patients admitted to the ICU postoperatively.

The 2013 SCCM PAD guidelines [30] state that preexisting 
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dementia, history of hypertension and/or alcoholism, and a 
high severity of illness at admission are baseline risk factors for 
delirium in the ICU and coma is an independent risk factor for 
delirium in the ICU. They also state that use of benzodiazepines 
may be a risk factor whereas the data regarding use of opioids 
are conflicting.

Detection 

A high incidence and related poor outcomes of delirium 
have necessitated the development of valid and reliable tools for 
its diagnosis in addition to thorough history-taking, physical 
examination, and evaluation of laboratory parameters. Devlin et 
al. [44] compared six delirium assessment tools; i.e., the Cognitive 
Test for Delirium, abbreviated CTD, the confusion assessment 
method for the ICU (CAM-ICU), Intensive Care Delirium 
Screening Checklist (ICDSC), Delirium Detection Score (DDS), 
and the Neelon and Champagne Confusion Scale (NEECHAM 
scale), and emphasized that clinicians should consider the 
differences among these tools before adopting them (e.g., specific 
components, ability to identify hypoactive delirium, ability to be 
used in patients with a compromised level of consciousness, and 
the ease of use). They also reported that the tools do not measure 
the severity of delirium or predict patient outcome. The 2013 
SCCM PAD guidelines [30] recommend the routine monitoring 
of pain, agitation, and delirium upon ICU admission. As the most 
valid and reliable tools for assessment of delirium, the CAM-ICU 
and ICDSC are recommended.

As described above, delirium is multifactorial, fluctuating over 
the clinical course and hypoactive and mixed delirium are more 
common than the hyperactive form. Additionally, intubated 
critically ill patients cannot respond verbally. Considering these 
circumstances, time-consuming effort is required to detect 
delirium. Fortunately, validated tools such as the CAM-ICU and 
ICDSC facilitate detection of delirium by ICU caregivers at the 
bedside. 

The CAM-ICU is widely used by physicians and other non-
psychiatrist caregivers at the ICU bedside and is useful for 
nonverbal ICU patients such as those who are intubated [45,46]. 
The CAM-ICU has shown high sensitivity (80-100%), specificity 
(90-100%), and interrater reliability [32,47], although van Eijk et 
al. [48] reported that routine use of the CAM-ICU by ICU nurses 
resulted in a lower sensitivity. The CAM-ICU assesses four key 
features: 1) acute onset or fluctuating course; 2) inattention; 3) 
disorganized thinking; and 4) altered level of consciousness. If 1) 
and 2) are present and one of either 3) or 4) is present, the CAM-
ICU is positive for delirium. The ICDSC is easily applicable 
even to patients with compromised communication. It assesses 
eight features: 1) altered level of consciousness; 2) inattention; 
3) disorientation; 4) hallucinations, delusions, or psychosis; 5) 

psychomotor agitation or retardation; 6) inappropriate speech or 
mood; 7) sleep/wake cycle disturbance; and 8) symptom fluctu-
ation over 24 h. Each item is scored as 0 (absent) or 1 (present). 
A score ≥ 4 is positive for delirium [49]. Compared with the 
ICDSC, the CAM-ICU has a greater risk of a false positive 
result when a patient has a compromised level of consciousness 
because the CAM-ICU requires responses to some questions 
about inattention and disorganized thinking [44].

ICU Sedation

Many critically ill patients are likely to experience pain and 
anxiety due to medical illness, mechanical ventilation, wound 
dressing, moving in a bed, and invasive procedures such as 
surgery. The incidence of significant pain in the ICU is ≥ 50% 
[50,51]. Pain frequently acts as the causative factor of under-
sedation usually accompanied by agitation or anxiety; untreated 
or inadequately treated pain can lead to serious adverse con-
sequences [25-29]. Deep, prolonged sedation has also been 
associated with poor clinical outcomes, including a longer 
duration of mechanical ventilation and hospital or ICU LOS, 
and a higher mortality rate [16-24]. The use of sedatives or 
opioids is a known risk factor for the development of delirium 
[24,38,41,52-56]. Growing recognition of these undesirable 
clinical outcomes associated with under-and over-sedation and 
the use of sedatives and opioids is changing the ICU sedation 
paradigm. Novel or reemerging strategies now in use consist of 
adopting valid and reliable methods of assessing pain and the 
level of sedation routinely, providing adequate analgesia first, 
if indicated, avoiding unwanted deep levels of sedation, and 
minimizing the use of sedatives. These strategies have many 
favorable outcomes such as a longer duration free of mechanical 
ventilation, shorter ICU LOS, and a decreased incidence of 
comorbidities such as delirium [17-19,57-71]. Remifentanil 
has an ideal context-sensitive half time, rapid onset and offset, 
and is not dependent on organ metabolism; thus it is used 
widely for ICU sedation. Remifentanil-based analgo-sedation 
demonstrated a shorter duration of mechanical ventilation, 
shorter ICU LOS, and reduced cost [69-71]. The 2013 SCCM 
PAD guidelines [30] recommend daily interruption of sedation 
or protocolized sedation to maintain a level of light sedation in 
mechanically ventilated patients. Additionally, the guidelines 
recommend use of an interdisciplinary team approach that 
includes provider education, preprinted and/or computerized 
protocols and order forms, and quality ICU rounds checklists to 
facilitate the use of PAD management guidelines or protocols in 
the adult ICU. They also suggest analgo-sedation or analgesia-
first sedation in mechanically ventilated patients.

Which drugs should we use to attain the goals of ICU 
sedation described above? Many reports suggest that the use of 
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benzodiazepines is related to poor outcomes such as develop-
ment of delirium, prolonged mechanical ventilation, and longer 
ICU LOS [24,38,41,52-54], although these agents are widely 
used to provide anxiolysis and amnesia, control seizure, or treat 
alcohol or benzodiazepine withdrawal. Opioids have shown 
conflicting data [38,41,54-56], and Pandharipande et al. [38] 
speculated that whether the effects of opioids are beneficial or 
deliriogenic depends on their induction of adequate analgesia 
without a deeper level of sedation. 

The beneficial effects of dexmedetomidine have prompted 
researchers to investigate the associated outcomes. The use 
of dexmedetomidine is associated with favorable outcomes, 
including a shorter duration of mechanical ventilation, shorter 
ICU LOS, and less brain dysfunction such as delirium or coma 
compared with benzodiazepines [52,53,72-74].

Despite the dearth of data, propofol may be associated with 
fewer ventilator days and a shorter ICU LOS than benzo dia-
zepines [75,76].

The 2013 SCCM PAD guidelines [30] suggest nonbenzo-
dia zepine-based sedation, such as with propofol or dexme-
detomidine, to improve the clinical outcomes in mechanically 
ventilated patients. 

To provide adequate sedation, routine assessment of pain 
and the depth of sedation at the bedside is essential. The 2013 
SCCM PAD guidelines [30] recommend the Behavioral Pain 
Scale (BPS) and Critical-care Pain Observation Tool (CPOT) for 
adult ICU patients who cannot self-report and the Richmond 
Agitation-Sedation Scale (RASS) and Sedation-Agitation Scale 
(SAS) in mechanically ventilated patients as the most valid and 
reliable tools. The guidelines also suggest the use of objective 
measures of brain function (e.g., auditory evoked potentials, 
bispectral index, Narcotrend Index, Patient State Index, or 
state entropy) in adult ICU patients receiving neuromuscular 
blocking agents. 

Prevention 

Methods for the prevention of delirium are categorized into 
nonpharmacologic interventions of modifiable risk factors and 
pharmacologic interventions. Few clinical trials have investigated 
nonpharmacologic delirium prevention in ICU patients, 
although some favorable data exist for non-ICU patients [77,78]. 
Inouye et al. [78] conducted nonpharmacologic intervention 
to prevent delirium in hospitalized older patients and found 
significant reductions in the incidence and duration but not 
the severity of delirium. This strategy involves management of 
six risk factors: 1) early mobilization protocol for immobility; 
2) sleep enhancement protocol and nonpharmacologic sleep 
protocol for sleep deprivation; 3) orientation protocol and 
cognitively stimulating activities for cognitive impairment; 4) 

visual aids for visual impairment; 5) hearing aids for hearing 
impairment; and 6) dehydration protocol for dehydration.

Regarding prevention in the ICU, Colombo et al. [79] reported 
that reorientation strategies and environmental, acoustic, and 
visual stimulation reduced the occurrence of delirium, and 
Schweickert et al. [80] and Needham et al. [81] showed that early 
mobilization reduced the incidence of delirium.

The ABCDE (awakening and breathing coordination, delirium 
monitoring, and exercise/early mobility) bundle approach has 
been proposed to mitigate ICU-acquired delirium and weakness, 
which are predictive of poor outcomes in mechanically ventilated 
and/or sedated ICU patients [82-84]. This approach incorporates 
evidence-based strategies into daily clinical practice [82]. This 
protocol-based strategy involves a pass or fail evaluation during 
continuous monitoring of sedation and delirium. Spontaneous 
awakening trials are paired with spontaneous breathing trials 
followed by extubation, and exercise thereafter. If any trials fail, 
a lighter level of sedation is provided by decreasing or titrating 
the dose. After reassessment of sedation and delirium, retrials are 
performed [82]. This bundle approach may be a promising option 
in clinical practice for the management of critically ill patients. 

The 2013 SCCM PAD guidelines [30] recommend early 
mobili zation, but not a pharmacologic or a combined phar-
maco logic and nonpharmacologic prevention prototocol to 
reduce the incidence and duration of delirium. The guidelines 
also recommend promoting sleep by optimizing patients’ 
environ ments, using strategies to control light and noise, 
clustering patient care activities, and decreasing stimuli at night. 
The guidelines do not suggest either haloperidol or atypical 
antipsychotics to prevent delirium in these patients, although 
some reports demonstrated that prophylactic intravenous halo-
peridol after noncardiac surgery, and risperidone administration 
after cardiac surgery with cardiopulmonary bypass reduced the 
incidence of postoperative delirium in the ICU [85,86].

Treatment 

The principles of delirium treatment are the correction of 
underlying causative factors and symptomatic treatment using 
haloperidol or atypical antipsychotics. Maximizing the safety of 
the environment and providing psychosocial support are also 
important in delirious patients.

Haloperidol, a first-generation antipsychotic, has been the 
treatment of choice for symptomatic ICU delirium [87]. It 
inhibits hallucination, delusions, and unstructured thoughts 
and shows some sedative effect [87]. Its antidopaminergic 
activity can exert extrapyramidal symptoms and poses a risk to 
delirious patients with Parkinson’s disease [87]. When delirium 
is associated with alcohol, benzodiazepines, and barbiturates 
withdrawal, benzodiazepines are the treatment of choice [88]. 
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Second-generation antipsychotics, commonly known as atypical 
antipsychotics, include risperidone (Risperdal), olanzapine 
(Zyprexa), and quetiapine (Seroquel). They are equally effective 
in treating delirium and have fewer side effects than haloperidol 
[89,90]. Atypical antipsychotics may reduce the duration of 
delirium in the ICU according to the 2013 SCCM PAD guide-
lines [30]. 

Torsades de pointes is a fatal complication associated with 
the use of haloperidol and atypical antipsychotics [91-96]. The 
2013 SCCM PAD guidelines [30] do not suggest use of these 
drugs in patients with baseline prolongation of the QT interval, 
patients receiving concomitant medications known to prolong 
the QT interval, or patients with a history of this arrhythmia.

Dexmedetomidine has shown less delirium in mechanically 
ventilated patients requiring sedation than benzodiazepines 
[13,52,53,72]. The 2013 SCCM PAD guidelines [30] suggest 

its use rather than benzodiazepine to reduce the duration of 
delirium in the ICU.

Summary 

The adverse outcomes associated with delirium underscore 
the importance of the active screening, risk factor identification, 
preventive measures, and timely treatment of delirium symptoms 
in critically ill patients. Regarding ICU sedation, strategies 
that maintain a light level of sedation accompanying adequate 
analgesia are needed. It should also be emphasized that gradual 
dose decrement over several days is important to prevent 
withdrawal symptoms after prolonged use of high doses of 
various sedatives and opioids, although this was not mentioned 
above.
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