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Abstract
Purpose of Review  Delirium in the intensive care unit (ICU) has become increasingly acknowledged as a significant problem 
for critically ill patients affecting both the actual course of illness as well as outcomes. In this review, we focus on the current 
evidence and the gaps in knowledge.
Recent Findings  This review highlights several areas in which the evidence is weak and further research is needed in both 
pharmacological and non-pharmacological treatment. A better understanding of subtypes and their different response to 
therapy is needed and further studies in aetiology are warranted. Larger studies are needed to explore risk factors for develop-
ing delirium and for examining long-term consequences. Finally, a stronger focus on experienced delirium and considering 
the perspectives of both patients and their families is encouraged.
Summary  With the growing number of studies and a better framework for research leading to stronger evidence, the outcomes 
for patients suffering from delirium will most definitely improve in the years to come.
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Introduction

Delirium is an acute brain dysfunction often associated with 
critical illness. The term delirium derives from the Latin “de 
lira” meaning out of furrow or out of track and referring to 
the confusion often characterizing the condition. Since the 
beginning of the twenty-first century publications regard-
ing intensive care unit (ICU)-acquired delirium have been 
increasing exponentially acknowledging the condition as a 
significant burden for the critically ill patients. Delirium has 

been documented as common in the ICU population and 
associated with numerous and deleterious outcomes. This 
review will provide an overview of the current evidence, 
discuss some of the gaps in knowledge, and suggest future 
focus for research in ICU-acquired delirium.

Definition of Delirium

Delirium is and continues to be described with inconsistent 
terminology such as ICU syndrome, acute brain dysfunc-
tion, and septic encephalopathy depending on geographic 
location and medical specialty. The term delirium should 
therefore be acknowledged as an umbrella noun adopted to 
overcome all these terms [1]. Despite the inconsistency in 
terminology, there is a general consensus of the delirium 
definition which is based on the Diagnostic and Statistical 
Manual of the American Psychiatric Association (DSM-5) 
[2]. The DSM-5 diagnostic criteria for delirium include the 
following:

–	 Disturbance of consciousness (i.e. reduced clarity of 
awareness of the environment)

–	 Change of cognition (e.g. memory deficit, disorientation, 
language disturbance, perceptual disturbance)
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–	 The disturbance develops over a short period of time 
(usually hours to days) and tends to fluctuate during the 
course of the day

–	 Evidence from the history, physical examination, or labo-
ratory findings that indicates the disturbance is caused by 
a direct physiologic consequence of a general medical 
condition, an intoxicating substance, medication use, or 
more than one cause [2].

Attention deficits and cognitive changes cannot be 
explained by pre-existing neurocognitive disturbances (e.g. 
dementia) or a significantly decreased level of consciousness 
(e.g. sedation or coma). Delirium should be differentiated 
from dementia by the course of disease development. While 
delirium is characterised as an acute and fluctuating change 
in cognition, dementia is characterized as a condition of gen-
eralized cognitive deficits, impaired memory and intellectual 
abilities evolved over a considerably longer period of time 
(months, years) compared to delirium [3]. The diagnosis 
of delirium identifies the disturbances of central nervous 
system (CNS) function, yet does not recognise their aetiol-
ogy; therefore, the cause of dysfunction should be sought 
immediately.

The clinical presentation of delirium varies tremendously. 
Delirium is typically divided into 3 clinical subclasses: 
hyperactive, hypoactive and mixed motor subtype based 
on the predominant psychomotor activity. The hypoactive 
patient has slowed mentation, lethargy, and decreased move-
ments, while the hyperactive patient has an increased num-
ber of spontaneous movements that are purposeless, uncon-
trollable, and inefficient. A delirious patient may fluctuate 
between a hypoactive and hyperactive state and the delirium 
is then termed mixed form [4]. While hyperactive motor sub-
type is the easiest to detect in clinical practice it is the least 
prevalent. Hypoactive motor subtype is the most common 
motor subtype in the ICU but is easily overlooked due to its 
silent clinical picture [5].

How to Measure Delirium

The Confusion Assessment Method for the Intensive Care 
Unit (CAM-ICU) and the Intensive Care Delirium Screening 
Checklist (ICDSC) are the most frequently used assessment 
tools for delirium [6–8]. Delirium screening using the CAM-
ICU or the ICDSC is quick, lasting only 2–5 min [9, 10]. Both 
tools have very good psychometric properties and moderate 
to high interrater reliability [8]. Sensitivity and specificity of 
the tools have been evaluated in the Pain Agitation and Delir-
ium (PAD) guideline from 2013 and a subsequent systematic 
review [8, 11]. CAM-ICU has been tested in more than 4000 
adult ICU patients and has been translated and validated into 
27 languages. Reported sensitivity for CAM-ICU ranged from 

47 to 100% while specificity ranged from 81 to 100%. The 
ICDSC has been tested in more than 2500 adult ICU patients 
and translated and validated in 6 languages. The sensitivity has 
been reported to range from 64 to 99% and specificity between 
61 and 88% [8]. Multiple studies in the ICU setting have found 
that without validated screening tools, bedside nurses and phy-
sicians fail to recognize delirium [12–14].

Clinical practice guidelines have issued strong recom-
mendations for the use of routine delirium assessment with 
a validated assessment tool in the ICU [11, 15••]. Although 
it is difficult to find effect of routine delirium assessment 
on outcomes of delirium, the potential benefits of delirium 
screening outweigh the harms. The most important benefit 
of delirium monitoring is early recognition. Early detec-
tion may lead to prompt identification and correction (when 
possible) of aetiology, assurance of patients experiencing 
distressing symptoms, treatment (pharmacologic or non-
pharmacologic), and treatment effectiveness assessments. 
Furthermore, to improve research in delirium, evaluate 
treatment effects on delirium and improve communication 
between clinicians, nurses, relatives, patients and research-
ers, a systematic and reliable screening of delirium is neces-
sary [15••, 16].

Delirium Incidence and Prevalence

Delirium is frequently encountered in the ICU. A recent sys-
tematic review based in 48 studies found a pooled prevalence 
of delirium to be 31% (95% CI 24–41), while a pooled inci-
dence was reported to 22% (95% CI 16–31). Many patients 
are exhibiting symptoms of delirium at admission to an ICU, 
which is why delirium prevalence is the most accurate meas-
ure of the delirium burden in the ICU [5].

As motoric subtypes of delirium have been shown to have 
implication for patient prognosis and detection of delirium, 
classification of delirium into motoric subtypes is becom-
ing more prevalent [4, 17]. The prevalence of hypoactive 
delirium is 17% (95% CI 13–22), followed by mixed motor 
subtype 10% (95% CI 6–16), and lastly hyperactive motor 
4% (95% CI 3–6) [5]. This gives reason to speculate whether 
the different motor subtypes actually demonstrate different 
diseases which should be managed differently and that the 
lack of acknowledgement of these differences might be the 
reason for the inability to find an effective treatment for 
delirium.

Pathophysiology

In order to better understand the acute dysfunction of the 
delirious brain at a structural level, various neuroimaging 
technics have been employed. It has provided evidence 
of a widespread brain dysfunction leading to cell death 
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and atrophy of the central nervous tissue. Cerebral blood 
flow seems to be affected during delirium and if this dis-
turbance is maintained over a period of time it may trig-
ger apoptosis of neural tissue [18]. CT scans support the 
link between delirium and structural changes in the brain. 
Images of the delirious brain have identified global lesions 
in the white matter as well as lesions in the basal ganglia 
[19].

On the neurotransmitter level, several substances seem to 
be involved. Imbalances in synthesis, release, and degrada-
tion of acetylcholine, gamma-aminobutyric acid (GABA), 
glutamate, serotonin, norepinephrine, and dopamine have 
been suggested to play important roles in the development of 
delirium [20]. Disturbed neurotransmission has the potential 
to cause changes in functional connectivity of the neurons 
and could be the trigger of atrophy and brain damage [4, 
21] The most studied neurotransmitter pathway is the cho-
linergic. Acetylcholine is regulated by dopamine receptors 
and dopamine excess is depressing acetylcholine produc-
tion [22]. Depressed acetylcholine production is induced 
by medications often used for the critically ill patients thus 
increasing the risk of delirium [23]. Precursors of neuro-
transmitters are also affected in delirium. The large neutral 
amino acids phenylalanine, tryptophan, tyrosine, and valine 
serve as precursors for serotonin, melatonin, dopamine, and 
norepinephrine. The relationship between these precursors 
is competitive meaning that an increase in the level of one 
might decrease the levels of the other impacting the imbal-
ance between neurotransmitters [24].

When it comes to aetiology, two hypotheses describe 
precipitating factors of delirium. One hypothesis deals with 
factors that result in direct brain injury and another try to 
explain some of the more unclear mechanisms caused by the 
aberrant stress response [25].

The factors resulting in direct brain insults include pro-
cesses that compromise brain function by energy depriva-
tion, metabolic abnormalities, trauma, haemorrhage, or 
direct changes in neurotransmitter levels by drugs. This 
theory, though, does not account for the fact that subtler 
insults combined with pre-existing illness or age-related 
changes might also cause harm to the brain [25].

The hypothesis of the aberrant stress response suggests 
that the brain is subject to improper reactions or overstimu-
lation due to inflammation or stressors. These inflamma-
tory and stress responses occur particularly in vulnerable 
individuals and have been linked to delirium. There are two 
ways of explaining this phenomenon either the target tissue 
in the brain exhibits an exaggerated response to stimula-
tion or vice versa an increased level of stimulation causes 
abnormal stress to the brain. The first one is called exag-
gerated cytokine-induced Sickness Behaviour while the 
second is known as limbic hypothalamic–pituitary–adrenal 
(LHPA) axis dysfunction [25]. The hypothesis is based on 

observations of patients with chronic cognitive impairment 
who develops delirium in response to mild precipitating 
factors.

Sickness Behaviour is the normal physiological adaptive 
response to systemic inflammation and is characterized by 
fatigue, reduced activity and reduced appetite. The purpose 
of this behaviour is conservation of energy thus minimizing 
exposure to other stressors [26]. Mediation of the response 
is to some extent performed by pro-inflammatory cytokines 
and prostaglandins [27] interacting directly with neurons 
and brain endothelium. Blood–brain barrier changes with 
progressing neurodegeneration in, e.g. ageing, diabetes, and 
Alzheimer’s disease may increase the impact of inflamma-
tory mediators causing increased inflammation in the CNS 
[28]. This might explain why an inflammatory event causes 
a normal physiological reaction in some individuals but trig-
gers delirium in others.

LHPA is caused by failed down-regulation of the stress 
response following an acute event. This dysfunction results 
in sustained high levels of cortisol. This dysfunction caused 
by glucocorticoids affects cognition and attention and sus-
tained levels may precipitate delirium. In several neurode-
generative diseases and in ageing an association between 
delirium and sustained high levels of cortisol has been iden-
tified [29]. Research continues to elaborate on the patho-
physiology of delirium and further clarification on these 
theories are warranted.

Risk Factors

Different taxonomies are used to classify delirium risk fac-
tors. The most common is dividing risk factors into predis-
posing and precipitating factors and traditionally consider-
ing most precipitation factors as reversible. However, not all 
precipitating factors are reversible as not all predisposing 
factors are non-reversible. In order to shed more light on 
the factors amenable to intervention, a classification of risk 
factors into baseline characteristics, features of acute illness, 
and iatrogenic factors might prove more feasible [24].

Additionally, the evidence for most risk factors for delir-
ium in hospitalized patients is obtained in non-ICU cohorts. 
It is generally accepted, though, that the risk factors for 
delirium are mutual in non-ICU and ICU settings.

Among the baseline characteristics for delirium in ICU, 
there is strongest evidence of association between the fol-
lowing risk factors and delirium: higher age, dementia, prior 
coma and pre-ICU emergency surgery or trauma. There is 
moderate evidence for hypertension, admission caused by 
neurological conditions and use of psychoactive medica-
tions (e.g. antipsychotics, anticonvulsants) as risk factors 
for delirium. The evidence is very weak or non-existing for 
gender and nicotine use [15••].
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Higher disease severity measured by the Acute Physi-
ology And Chronic Health Evaluation (APACHE) score 
and higher American Society of Anesthesiologists (ASA) 
classification of physical health are strongly associated 
with delirium as well [15••].

Finally, the iatrogenic risk factors with the strongest 
evidence for association with delirium are some medica-
tions and blood transfusion [15••].

Among risk factors with more moderate evidence are 
sedatives and analgesics, which are widely used in the ICU 
setting. Benzodiazepines, in particular lorazepam, is an 
independent risk factor for delirium and has been shown 
to increase odds of delirium by 20% for every milligram 
administered [30]. In contrast, the association between 
opioids and delirium is more unclear. In some studies, 
there is a strong association with delirium, but it is not 
a consistent finding throughout the literature [24]. An 
explanation could be the different indications for the use 
of opioids. When used as a sedative there seems to be a 
strong association between opioids and delirium but not 
if the indication for opioid is pain [31]. The evidence is 
very weak for mechanical ventilation and renal replace-
ment therapy [15••].

Prediction

The effect of reducing reversible risk factors on delirium 
burden and outcomes are unknown. In the end, it might be a 
patient’s overall risk of delirium that determines the sensitiv-
ity to preventive measures or interventions [32]. Prediction 
models for delirium incorporate clinical risk factors (age, 
comorbidity, disease severity) and calculates individual 
risk scores for patients [33]. Prediction models may thereby 
assist the clinician in identifying patients at high risk of 
developing delirium and enable them to increase surveil-
lance for early recognition of delirium and to introduce or 
intensify preventive measures [34, 35].

In order to prove feasible in clinical practice, a predictive 
model should be reproducible and generalizable. To date, 
only the PREdiction of DELIRium in ICu patients (PRE-
DELIRIC) model has undergone both internal and external 
validation [36]. This model includes risk factors for delir-
ium at ICU admission and within the first 24 h of ICU stay 
and has showed moderate power to predict delirium in ICU 
patients [37, 38]. The need for predictors during the first 
24 h of ICU admission might delay the identification of vul-
nerable patients at high risk for delirium. This has led many 
clinicians to find the Early PREdiction model for DELIRium 
in ICu patients (E-PRE-DELIRIC) model more feasible [39].

In general, many studies on delirium risk factors are 
challenged by confounding and future studies should make 
efforts to account for this [15••].

Pharmacological Treatment of Delirium

Various pharmacologic agents including antipsychotics, 
statins, steroids, melatonin, opioids, benzodiazepines, and 
dexmedetomidine are used against delirium in the clinical 
setting [40, 41]. A recent international, cohort study inves-
tigating pharmacological interventions for delirium, found 
on the basis of data from 99 ICUs and 1200 ICU patients, 
that haloperidol was the most frequently used agent to 
treat delirium followed by benzodiazepines and dexme-
detomidine [42]. An updated Cochrane review published 
in 2019 on pharmacological interventions for the treatment 
of delirium in critically ill adults found no pharmacologi-
cal intervention to have an effect on delirium duration, 
mortality, duration of mechanical ventilation and other 
patient important outcomes. The most promising agent 
was the alpha2 agonist dexmedetomidine where analysis 
of only one small study showed that the agent may have 
some role in shortening duration of delirium. Most impor-
tantly, the review identified 10 ongoing studies, of which 
seven have a large target enrolment number (100 to 1000 
participants); these RCTs may alter the conclusions of the 
review [43].

Research in delirium treatment is challenged by the 
fact that very few studies are actual treatment studies, 
meaning that a study investigating treatment effect needs 
to only include delirious patients, defined by a validated 
screening tool, to actually evaluate treatment effect. Many 
studies that are included in meta-analysis are in fact stud-
ies that include patients with high risk of delirium, e.g. 
mechanically ventilated patients and not per se patients 
with manifest delirium. In the latest Cochrane Review, 
4 Randomised Controlled Trials (RCTs) were included 
to evaluate the treatment effect of typical antipsychotics 
[43]. Of these only one study (Girard et al. 2018) was in 
fact an actual treatment study [44•]. Another challenge 
in the search for effective delirium treatments in exist-
ing literature is that many studies evaluating, e.g. antip-
sychotics accept use of open-label antipsychotics as an 
escape intervention. Exposure of the placebo group with 
the open-label use of the study drug (e.g. antipsychotics) 
will bias the treatment effect towards null. Underlining 
these challenges, another recent review summarising the 
literature on haloperidol for the treatment of delirium, 
found that the evidence for the use of haloperidol to treat 
delirium in critically ill patients is sparse, of low qual-
ity and inconclusive. The review concluded that we have 
no certainty regarding any beneficial, harmful or neutral 
effects of haloperidol which is the most commonly used 
agent to treat delirium [45••]. To conclude, no pharmaco-
logical intervention used to treat delirium can be consid-
ered evidence based since documentation of effect is not 
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available in existing literature. We need to randomise more 
patients in RCTs with low risk of bias to elucidate the role 
of pharmacological interventions treatment of delirium.

Non‑pharmacological Interventions

Non-pharmacological interventions are defined as inter-
ventions not involving any kind of medical treatment [46]. 
Non-pharmacological interventions are aimed to prevent 
or reduce delirium and are interventions such as physical 
therapy (e.g. mobilization), occupational therapy, cognitive 
rehabilitation (e.g. re-orientation), sleep promotion therapy 
(e.g. light and sound therapy), and family involvement. The 
interventions might consist of a single component or several 
components (multicomponent).

Currently, no single non-pharmacological intervention for 
prevention or management of delirium in the ICU has been 
shown to be effective. This is mostly due to low or moder-
ate quality of evidence and heterogeneity of the studies (e.g. 
small sample size) and therefore no recommendations can be 
made for one single component [15••, 47–49].

The Practice Guidelines for the Prevention and Manage-
ment of Pain, Agitation/Sedation, Delirium, Immobility, and 
Sleep Disruption in Adult Patients in the ICU (PADIS) from 
2018 recommends a multicomponent non-pharmacological 
intervention including strategies focusing on reducing delir-
ium by cognitive rehabilitation, promoting sleep non-phar-
macologically, improving wakefulness (reduce sedation), 
mobilizing early, and improving vision and hearing [15••].

Elements of different interventions have been “gathered” 
in a bundle referred to as the ABCDEF-bundle (Assess, 
Prevent, and Manage Pain (A), Both Spontaneous Awaken-
ing Trials (SAT) and Spontaneous Breathing Trials (SBT) 
(B), Choice of analgesia and sedation (C), Delirium: Assess, 
Prevent, and Manage (D), Early mobility and Exercise (E)) 
and Family involvement and empowerment (F) [50]. The 
bundle focuses on prevention, symptom assessment and 
management rather than disease processes and is applicable 
to every ICU patient regardless of admission diagnosis or 
status [51•]. A large cohort study evaluating the relationship 
between ABCDEF bundle and patient-centered outcomes 
showed a significant reduction in incidence of delirium 
[51•].

A recently published systematic review, though, found no 
evidence for the effectiveness of non-pharmacological inter-
ventions on reducing the incidence or duration of delirium 
in the ICU [52].

Ultimately, despite limited evidence adapting non-phar-
macological interventions encompassing the elements of 
the ABCDEF bundle seems rational to recommend due to 
the harmless nature of the intervention and the possible 
benefit. Further studies are however needed to explore the 

effectiveness of multicomponent non-pharmacological 
interventions.

Short‑ and Long‑Term Outcomes of Delirium

Having delirium in the ICU is associated with longer time 
on mechanical ventilation, increased length of stay in both 
the ICU and the hospital and an increased risk of being 
discharged to a high-dependency facility [53]. Delirium 
is associated with a higher mortality rate, both in and out 
of hospital. A longer duration of delirium corresponds to 
a higher risk. This association is strong and persists after 
adjustment for relevant covariates such as disease severity 
and age [53].

Long-term impairments after ICU stay have been 
coined the post-intensive care syndrome (PICS) [54]. This 
is an entity often seen after intensive care treatment and 
consists of cognitive, mental and physical impairments 
[55]. Symptoms can be persistent for years and can also 
affect family members.

Cognitive impairments are common after critical ill-
ness, and patients who experience delirium while criti-
cally ill, have worse cognitive function after discharge. 
This impairment persists at one year and is of the same 
magnitude as in patients with mild traumatic brain injury 
[53, 56, 57]. Psychological symptoms are often experi-
enced after critical illness. Even though depressive symp-
toms are prevalent after critical illness, the association 
to delirium is still somewhat unclear [58, 59]. There is, 
however, a high frequency of depressive symptoms after 
critical illness and a strong association between delirium 
in hospitalized patients and depression has been demon-
strated [60, 61]. Symptoms of anxiety and post-traumatic 
stress disorder (PTSD) have been linked with delirium, but 
evidence is not clear [60]. PTSD has been associated with 
having memories of delusions which is a key component 
of delirium [62, 63].

Physical function is typically impaired, even a year 
after discharge when measured by activities of daily liv-
ing (ADL) [64]. There is a clear dose response with longer 
duration of delirium leading to worse function. This may 
be a consequence of the longer time on ventilator seen in 
patients with delirium.

Few studies have explored the impact of delirium on 
health-related quality of life (HRQOL) and found no dif-
ference between delirious and non-delirious patients [65, 
66]. However, taken the abovementioned declines in func-
tion into consideration, it seems rational to assume that 
delirium in the ICU will have an influence on HRQOL. 
Further studies are needed to explore delirium’s impact 
on HRQOL.
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Core Outcomes

Although delirium is recognized as deleterious for patients 
and treatments are few and insufficient, most delirium 
research is of low quality and large heterogeneity. Many 
studies on delirium are of small sample size, unblinded 
and non-randomized. There are, however, an increasing 
amount of larger high-quality studies, especially regard-
ing pharmacological treatments. To inform practice, the 
data from these studies will have to be combined in a solid 
meta-analysis.

Comparing the results in meta-analyses and reviews is 
problematic as outcomes are very heterogenous and meth-
ods are many [67]. In the light of this, a core outcome set 
is highly needed in delirium research. A core outcome 
set describes a set of outcomes to be used within an area 
of research to improve comparability across studies. The 
outcomes are identified through a process involving clini-
cians, patients, funders and researchers [68]. Recently, an 
international collaboration, the Del-COrS initiative, devel-
oped a core outcome set for delirium, both in the ICU and 
for other settings [69]. For example, delirium was meas-
ured in more than ten different ways in the included stud-
ies. When the core outcome set is published, it will hope-
fully increase the quality of reporting and ease comparison 
between treatment effects in order to create evidence-based 
guidance for the clinician.

Conclusion

This review has highlighted several areas in which the 
evidence is weak. Future research should create better 
understanding of delirium etiology, pathophysiology and 
phenotypes (e.g. motor subtypes). Larger studies with low 
risk of bias are needed to identify possible preventable 
risk factors of delirium and large, pragmatic RCTs with 
low risk of bias are needed to identify effective nonphar-
macological and pharmacological treatments for delirium. 
Focus on the delirium burden should also be emphasized 
by increasing research in long-term consequences of delir-
ium. Finally, we suggest a stronger focus on the patient 
experiences also known as ‘experienced delirium’. The 
perspectives of patients and relatives should be incorpo-
rated in the future search for tools that may diminish the 
delirium burden.

The quantity of delirium research is constantly increas-
ing. With the growing number of studies and a better 
framework for research leading to stronger evidence, the 
outcomes for patients suffering from delirium will most 
definitely improve in the years to come.
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