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ICU delirium is a common medical problem occurring in patients admitted to the 
Intensive Care Units (ICUs). The occurrence of ICU delirium increases mortality, 
length of hospital stay and mechanical ventilation, treatment costs and incidences 
of cognitive disturbances. Critically ill patients are subject to numerous risk factors 
for delirium. Some of these, such as exposure to sedative and analgesic 
medications, may be modified to reduce risk. Surveys conducted in several 
countries indicated that delirium in ICU was inadequately monitored, 
underdiagnosed and lacked standardized treatment. Thus, this article seeks to 
provide a succinct but comprehensive review of the condition, aiming to help 
physicians in the ICU to have a better understanding of delirium in the ICU and 
act as efficiently as possible to decrease upcoming untoward consequences 
associated with it. 
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Delirium in the Intensive Care Unit (ICU) is a common and 
clinically problematic condition that may increase the pressure 
of the burden on the shoulders of the health system, and at 
the same time cause the process of healing to derail from its 
natural course. This rapidly developing and daily fluctuating 
disturbance of cognition and consciousness has four key 
elements according to the American Psychiatric Association’s 
(APA) Diagnostic and Statistical Manual of Mental Disorders 
(DSM) - IV:   

 Impairment of consciousness and altered attention.  

 Compromised perception and cognition, not because 
of an underlying cause such as dementia.  

 Development of abnormalities in a short period, 
tending to fluctuate during the day.  

 Evidence of an etiologic cause.  

According to previous studies, delirium increases the risk of 

estuation and catheter removal by the patient, longer periods 
of mechanical ventilation, and the requirement for physical 
restraints, need for a longer hospital stay, mortality rate, and 
the need for care after discharge.1-5 Longer duration of 
delirium may cause longstanding cognitive problems such as 
compromised executive function, immediate and delayed 
memory, and verbal abilities that in turn result in a decreased 
life quality and increased costs.6 Therefore, to increase the 
quality of caregiving and enhance the outcome of patients, it 
is necessary to accurately predict and adequately treat 
delirium in ICU cases. Achieving this goal requires a good 
understanding of the condition i.e. its definition, precipitating 
/ risk factors, pathophysiology, and preventive / therapeutic 
approaches. Although delirium in the ICU may develop in any 
given patient, it is seen more frequently in vulnerable 
subjects, for example, who have multiple predisposing factors 
that encounter a huge insult (s). 

 

 

 

 

Definition and Classification 

Originally derived from the Latin word de lira meaning “off 
the path”, delirium is an acute but fluctuating mental change 
over the course of a day that brings about unconsciousness, 
inattention and disorganized thinking.7-8 Indeed, delirium is a 
syndrome rather than a disease a spectrum with the overt 
disease on one extreme end and normal mentation on the 
other extreme end.9,10 This condition in ICU patients is also 
known as ICU delirium, acute confessional state, sun 
downing, acute brain dysfunction, ICU psychosis, ICU 
encephalopathy, and ICU syndrome. Despite a notable 
prevalence and the clinical importance of ICU delirium.11-15 It 
has only received enough attention within the last decade. 
Geriatrics and critically ill patients have an increased risk of 

developing delirium during their hospital stay. This condition 
is thought to be multifactorial and generally classified into 
three type’s hypoactive, hyperactive, and a mixed form of 
both hypoactive and hyperactive delirium (Table 1). There is 
also a subtype of the disease that is known as subsyndromal 
delirium, in which patients exhibit some typical signs of 
delirium only.16 

 

Hyperactive Hypoactive 

Restlessness Apathy 

Agitation Flat affect 

Attempts to remove attached 
equipment / devices 

Compromised motor skills and decreased 
responsiveness 

Table 1. Clinical Characteristics of Hyperactive and 
Hypoactive Intensive Care Unit Delirium. 

 

Epidemiology 

According to some epidemiological studies delirium develops 
in 20 % - 50 % of patients with conditions of lower severity 
and those who receive no mechanical ventilation, and 60 % - 
80 % of ICU patients who need mechanical ventilation.17 This 
high variability partly stems from using various assessment 
tools in different settings.18 It seems that the incidence of 
ICU delirium is more than the previously reported figures, 
because sometimes it develops unobtrusively in ICU patients 
and is reported as dementia, depression, or even a normal 
reaction in critically ill patients.19 This is particularly true in 
patients present with hypoactive delirium. According to a 
report by the incidence of purely hyperactive delirium, purely 
hypoactive delirium and a mixed subtype was 1.6 %, 43.5 % 
and 54.1 %, respectively. This high rate of hypoactive ICU 
delirium is assumed to be the main reason for the under - 
recognition of the syndrome.21 

 

Pathophysiology and Risk Factors 

Delirium, as a manifestation of acute illness may develop 
because of problems in recovery from sedation.22 Although 
the exact physiopathology of ICU delirium is not fully 
understood, it seems that the brain inflammatory reactions 
play a pivotal role in this regard. Neuroinflammation possibly 
exerts this effect via increasing oxidative damage and 
apoptosis. Briefly, the brain produces and releases various 
cytokines in response to harmful stimuli such as hypoxia, 
hypo perfusion and ischemia which in turn cause cell 
infiltration and tissue damage.23 indeed these alterations 
cause imbalances of neurotransmitters, leading to changes in 
activities of local neurons. The altered neurotransmitters are 
major modulators of cognitive function, mood and behavior 
including dopamine, acetylcholine and γ - amino butyric acid 
(GABA).24,25 The main alterations in association with delirium 
are reported to be an excess of dopamine and depletion of 
acetylcholine. However, abnormal changes in production and 
release of other neurotransmitters such as serotonin, 
endorphin and noradrenalin have been also suggested in the 
pathogenesis of delirium in ICU patients.26 Besides alteration 
in chemical components of the brain regulatory system, 
structural changes in the vascular and structural components 
and abnormal coagulation have been also evident in delirious 
ICU cases.27 Delirium has been also found in association with 
anatomical changes in the brain such as cerebral atrophy and 
white matter disruption. Abnormal levels of tryptophan and 
serotonin may also associated with the pathophysiology of 
delirium in ICU.28,29 Finally, it has been proposed that the 
underlying illness itself and administered medications, 
especially sedatives such as benzodiazepines  may have 
untoward effects on circadian rhythm, sleep patterns and 
immunity, contributing to delirium.30 Risk factors for delirium, 
in general, could be classified in three categories, including 
acute illness, host factors, and environmental / iatrogenic 
causes.31 It has been suggested that for developing delirium 
in a given ICU patient, he or she has to have in average 11 
known risk factors.32 When the risk factors are more frequent 
or among the major ones, the patient is considered 
vulnerable to delirium and may develop the condition with 
only a minor insult. For example, an elderly patient may 
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become delirious during ICU stay after a simple urinary tract 
infection. In contrast, a less vulnerable patient may need a 
higher number of risk factors to develop ICU delirium. For 
example, a young ICU patient usually does not affected with 
delirium unless a series of major risk factors such as septic 
shock, ARDS and the need for mechanical ventilation are 
present concomitantly. The most important and prevalent risk 
factors for ICU delirium are age, comorbidities and chronic 
health problems, current medical / neurocognitive conditions, 
sepsis, hypoxia, metabolic abnormalities and medications.  

 

 

 

Among the most important medications in this regard are 
narcotics (opioids such as fentanyl and morphine), 
psychoactive agents (benzodiazepines such as clonazepam, 
midazolam), antihistamines (such as diphenhydramine), 
metoclopramide, promethazine, H2 antagonists (such as 
famotidine and ranitidine) and corticosteroids.33 The 
environmental / iatrogenic category comprises sleep 

deprivation, immobilization and social isolation.34-35 Sleep 
deprivation can be caused by surrounding noise, lack of 
natural light, patient care, mechanical ventilation, 
medications, anxiety, pain and stress.36 Immobilization is 
more prominent in mechanically ventilated subjects, as well 
as in those under heavy sedation. Early physical and 
occupational therapy has been found useful in the latter 
group. The sense of social isolation is usually develops after 
patients wake in unfamiliar ICU environment and need to stay 
there for a while. Education and orientation programs have 
been found effective in reducing the burden of this problem 
and associated delirium.37 Another method of risk 
stratification in ICU delirium is based on dividing potential 
contributors as predisposing and precipitating (Table 2 and 
3).38 

 

Risk Factors 

Predisposing Precipitating 

Advanced age Medications 

Depression Dehydration 

Underlying dementia Seizure 

Severity of underlying condition Hyperthermia 

Chronic illness Withdrawal syndromes 

Smoking / Alcohol use Metabolic derangement 

Visual / hearing impairment Head trauma 

Apo E 4 polymorphism Infection / sepsis 

Table 2. Predisposing and Precipitating Risk Factors 
of Intensive Care Unit Delirium. 

 

Tool and Description Score 

Ramsy scale   

Presence of anxiety / agitation, restless or both 1 

Presence of cooperation, orientation and tranquility 2 

Response to commands only 3 

Fast response to loud auditory stimulus or light glabellar tap  4 

Slow response to loud auditory stimulus or light glabellar tap  5 

No response 6 

Richmond agitation sedation scale 

Highly combative / violent, dangerous for staff (Combative) 4 

Aggressive behavior, tries to manipulate tube(s) / catheter(s) 

(Highly agitated) 3 

Patient – ventilator dyssynchrony or multiple nonpurposeful 
movements (Agitated) 2 

Anxious / apprehensive without abnormal movements (Restless) 1 

Attentive  (Alert and calm) 0 

Semi - alert (Drowsy) -1 

Less than semi - alert (light sedation) -2 

Responsive to voice with no eye contact (Moderate sedation) -3 

Response by movement to physical stimulation (Deep sedation) -4 

No response (Unarousable) -5 

Riker sedation agitation scale 

Manipulating catheter(s) / tube(s), (Dangerous agitation), 
struggling movement, trying to harm staff 7 

Biting, requiring restraint (very agitated) 6 

Agitated but calms to verbal orders 5 

Calm and cooperative but still easily arousable  4 

Sedated (responsive to verbal stimuli) 3 

Very sedated (responsive to physical stimuli only) 2 

Unarousable 1 

Table 3. Ramsy Scale, Richmond Agitation Sedation 
Scale and Sedation Agitation Scale for Assessment of 
the Level of Sedation and Consciousness of Patients 

in the Intensive Care Unit. 
 

This classification is important in terms of devising preventive 
strategies, because predisposing risk factors are often present 
at ICU admission and are less modifiable. In contrast, 
precipitating risk factors could be modified with significant 
impacts on prognosis. Finally, a third method for risk 
stratification, which is more useful in defining preventive 
programs, is categorizing them as modifiable / unpreventable 

and potentially modifiable / preventable risk factors. In such a 
scenario, baseline risk factors such as age, Apo lipoprotein E 
(APOE) 4 genotype, previous illness such as hypertension and 
cognitive disorders, and a history of tobacco / alcohol use the 
factors in association with the existing illness such as severe 
underlying condition, respiratory problems, medical  surgical) 
illness, need for mechanical ventilation, presence of an 
inflammatory condition and high Large Neutral Amino Acids 
(LNAA) metabolites levels and hospital - related factors such 
as lack of day and isolation are counted as modifiable / 
unpreventable risk factors. Dynamic light therapy could be 
effective only when the patient’s eyes are open to let it reach 
the specific retinal cell.39 In comparison, sensory deprivation 
such as in hearing / vision impairment,  pathologic conditions 
such as anemia, acidosis, hypotension, infection / sepsis, 
metabolic disturbances (such as serum electrolyte 
abnormalities like hypernatremia, hypokalemia, azotemia, 

transaminases, hyperamylasemia, hyperbilirubinemia) and 
fever and hospital - related conditions such as lack of vision, 
immobility, vascular catheters, gastric tubes, bladder 
catheters, sleep deprivation, and receiving sedatives / 
analgesics. Nevertheless, it should be noted that the 
physiopathology of delirium in ICU patients is complex and 
any suggested etiology is only speculative. 40  

 

Prognosis 

Unlike in the past, it is now clear that ICU delirium is a 
neither benign nor self - limited condition. Numerous adverse 
consequences have been reported in association with ICU 
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delirium, such as an increased risk of intubation, prolonged 
duration of mechanical ventilation, prolonged ICU and 
hospital stay, higher medical expenditures and long - term 
cognitive disorders. A significant increase in the likelihood of 
in - hospital and long - term mortality has been also reported 
in patients with ICU delirium.  

 

Monitoring 

It has been suggested that the level of sedation and 
consciousness of ICU patients should be assessed by health 
care staff using specific tools such as Ramsay scale, 
Richmond agitation sedation scale and Riker sedation 
agitation scale. This is important not only in preventing over - 
sedation and earlier liberation of patients from mechanical 
ventilators, but also in alerting the clinicians that which 
patients should be screened for delirium, because the cardinal 
feature of delirium is inattention.41 In fact, using monitoring 
instruments enable us to quantify untoward consequences of 
delirium in ICU and better evaluate the risk factors such as 
sedative medications. Accordingly, all patients who respond 

to verbal stimulation should be considered for delirium 
screening. When screening for ICU delirium by a validated 
tool is neglected, it is estimated that up to 70 % of delirium 
cases can go unnoticed. Although the standard of reference 
for diagnosis of delirium is the DSM - IV criteria applied by a 
trained psychiatrist, the routine application is often not 
possible as psychiatric services are not reachable around the 
clock. Thus, various surrogate tools have been developed and 
validated against DSM - IV criteria for employment in the ICU. 
Currently, two major tools for assessment of delirium in ICU 
are available, including the Intensive Care Delirium Screening 
Checklist (ICDSC) and the confusion assessment method for 
the ICU (CAM - ICU). The latter is more preferred by ICU 
staffs because it is both more convenient to use and more 
accurate for routine bedside screening purposes. The cardinal 
feature of delirium, inattention, is included in both CAM - ICU 
and ICDSC tools. Delirium screening and awareness of the 
associated risk factors are mutually dependent for the 
successful management of delirium. Van den Boogaard 
recently developed a delirium - predicting model for intensive 
care patients based on ten risk factors including age, Apache 
II score, admission group, coma, infection, metabolic 
acidosis, use of sedatives and morphine, urea concentration 
and urgent admission. Many of these risk factors are 
irreversible, but others, such as the use of sedatives and 
morphine, could potentially be modified. Nowadays, using 
cutting - edge technologies has significantly facilitated 
screening and preventive actions in patients at higher risk of 
ICU delirium.44    

 

Prevention 

According to several surveys conducted in the western 
countries, delirium still is not an extensively focused problem 
in the ICU settings.45 So, an appropriate ICU staff education is 
one of the mainstays in developing an efficient preventive 
and therapeutic plan against ICU delirium.46 For this purpose, 
ICU nurses and clinicians should have a complete 
comprehension of delirium and be aware of its importance as 
a significant comorbidity that should be immediately 
intervened. Generally, the risk factors for delirium affecting 
individual ICU patients are different from patient to patient 
and therefore an individualized delirium preventive strategy is 
an ideal approach. Nevertheless, three risk factors in 
particular, including sedatives, immobility and sleep 
disruption, are widespread in the ICU, and it has been 
supposed that these three factors constitute the most 
important parameters in association with ICU delirium. Thus, 

in the next step all potential risk factors of delirium, 
particularly the three mentioned ones should be eliminated or 
minimized. For example, sepsis and hypoxia should be 
identified and treated in time and new protocols should be 
implemented to minimize the use of narcotic and 
psychoactive medications. Some studies have shown that α2 - 
agonists (such as dexmedetomidine) lower the risk of 
delirium in ICU patients under mechanical ventilation by 20 % 
more than benzodiazepines.47 The advantages of 
dexmedetomidine over benzodiazepines are its analgesic 
effect, less respiratory depression and enabling patients to 
better communicate. Comparing to clonazepam 
dexmedetomidine has been found in association with longer 
sedation and survival, and less agitation / anxiety compared 
to protocol. As compared to haloperidol, this medication was 
along with a shorter time to estuation and ICU stay.  In 
comparison with midazolam although dexmedetomidine has 
not significantly decreased the rate of delirium the resolution 
from delirium was more rapid with dexmedetomidine. Statins 
may also decrease the risk of delirium in ICU, especially when 
it develops early in ICU stay. A recent study, however, has 

report no such a significant improvement by using 
rosuvastatin. It should be noted that various statins might 
differ from each other in terms of their lipophilic properties 
and hence their effect on the CNS. The effect of statins 
seems to be through reducing systemic inflammation and 
enhancing endothelial function.48 Strategies to prevent sleep 
deprivation and maintain patient’s circadian rhythm are 
necessary. Prevention is vital in high - risk patients. The initial 
attempts include using non - pharmacological approaches, 
such as prescribing eyeglasses and hearing aids, sleep 
promotion strategies, enhancing communication, facilitating 
early mobilization through encouraging exercise or range of 
motion, introducing cognitively stimulating activities, ensuring 
adequate fluid intake, withdrawal of ventilators, if possible, 
and removal of unnecessary tubes / catheters.49 It has been 
suggested that the daily cessation of sedatives (infusion / 
bolus) combined with daily spontaneous breathing trials in 

the Awakening and Breathing Controlled (ABC) Trial may 
significantly decrease the number of days of acute brain 
dysfunction and coma in ICU patients.50 Accordingly, this 
approach increases the possibility of daily assessment of 
patients in the ICU for early indicators of delirium, and so can 
be considered an indirect preventive approach. Besides the 
method of sedative administration, the type of sedatives is 
also important in preventing delirium in ICU patients. There 
are several reports indicating that benzodiazepines are 
associated with an increased risk of delirium in ICU. For 
examples, reported that lorazepam independently increases 
the risk of delirium the next day in a dose - dependent 
manner. For example, patients who received 20 mg or more 
of this medication on a given day were almost all delirious the 
following day. In another study, Pandharipande showed that 
the receipt of midazolam was along with a 2.75 - fold 
increase in the odds of developing delirium in ICU patients 

after adjusting other possible confounders. So, avoiding 
benzodiazepines for routing sedation in ICU patients seems a 
reasonable way to decrease the risk of delirium.51 Although 
many studies have reported faster awakening times from 
sedation and shorter duration of mechanical ventilation in ICU 
patients who received alternative sedatives (such as propofol 
and dexamethasone) rather than benzodiazepines, scarce 
studies are present that have examined the effect of this 
substitution on the daily occurrence of delirium in ICU 
patients. The Maximizing the Efficacy of Targeted Sedation 
and Reducing Neurologic Dysfunction (MENDS) trial 
compared the effect of lorazepam and dexamethasone and 
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found that the status of delirium was better in 
dexamethasone receivers.51 In another similar study by the 
Safety and Efficacy or Dexmedetomidine Compared With 
Midazolam (SEDCOM) trial, patients sedated with midazolam 
had 23 % higher delirium prevalence than those receiving 
dexmedetomidine. Two other similar trials, however, did not 
find a significant difference between dexamethasone and 
midazolam / propofol receivers for the occurrence of delirium 
in ICU.52 So, it seems that due to this heterogeneity in 
reports, further studies are still needed to draw a solid 
conclusion. 

  

Treatment 

If all these preventive strategies failed, prompt interventions 
to correct the condition and treat delirium should be initiated. 
In such cases, pharmacological treatments are often 
necessary. Haloperidol, a typical antipsychotic, is the most 
commonly used empiric agent in this regard, but the staff 
need to be very vigilant upon potential, significant side - 
effects of this medication, including extrapyramidal 

symptoms, torsade’s de points, prolongation of the Q - T 
interval, and neuroleptic malignant syndrome. Although the 
exact mechanism of action of this medication in treating 
delirium is unknown, it is thought that haloperidol acts 
through antagonizing brain dopamine - 2 receptor and 
reducing dopaminergic activity at the cerebral synapses and 
basal ganglia.53 initially, 2 mg of the medication is 
administered intravenously. It could be repeated every 15 - 
20 min, doubling the dose each time until agitation is 
resolved. After stabilizing the patient, the least effective dose 
should be used every 4 – 6 h as the maintenance. Olanzapine 
(2.5 - 5 mg orally per day) and other atypical antipsychotics 
such as ziprasidone (40 mg orally every 6 – 12 h) and 
quetiapine (50 mg orally every 12 h) have also been used in 
treating ICU delirium.  

 

 

 

However, there is still controversy in this regard, because 
these drugs may increase death risk.54 The mechanism of 
action of atypical antipsychotics in treating delirium is 
unknown, but it is suggested that they act by affecting 
neurotransmitter balance. Although, compared to haloperidol, 
they are along with less dangerous side - effects, atypical 
antipsychotics may also be accompanied by drowsiness, QT 
interval changes, extrapyramidal symptoms and metabolic 
changes. Other types of medications that have been found 
effective in treating ICU delirium are risperidone, low dose of 
ketamine during the induction phase of anesthesia, 
quetiapine, benzodiazepines, propofol and dexmedetomidine. 
Dexmedetomidine (0.2 µg - 1.5 µg / kg / h, intravenously) is 
a centrally acting alpha – 2 a agonist with rapid sedative 
effects and anxiolytic / analgesic properties. This medication 
has gained popularity among ICU physicians, because it has 
minimal impact on respiratory drive, proposes predictability 
and has an aminobutyric acid – sparing mechanism of action.  
No pharmacological agent has been found for treating 
hypoactive delirium.55 
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