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Abstract 

Delirium is the most common manifestation of brain dysfunction in critically ill patients. In the intensive care unit 
(ICU), duration of delirium is independently predictive of excess death, length of stay, cost of care, and acquired 
dementia. There are numerous neurotransmitter/functional and/or injury-causing hypotheses rather than a unify-
ing mechanism for delirium. Without using a validated delirium instrument, delirium can be misdiagnosed (under, 
but also overdiagnosed and trivialized), supporting the recommendation to use a monitoring instrument routinely. 
The best-validated ICU bedside instruments are CAM-ICU and ICDSC, both of which also detect subsyndromal 
delirium. Both tools have some inherent limitations in the neurologically injured patients, yet still provide valuable 
information about delirium once the sequelae of the primary injury settle into a new post-injury baseline. Now it is 
known that antipsychotics and other psychoactive medications do not reliably improve brain function in critically ill 
delirious patients. ICU teams should systematically screen for predisposing and precipitating factors. These include 
exacerbations of cardiac/respiratory failure or sepsis, metabolic disturbances (hypoglycemia, dysnatremia, uremia 
and ammonemia) receipt of psychoactive medications, and sensory deprivation through prolonged immobilization, 
uncorrected vision and hearing deficits, poor sleep hygiene, and isolation from loved ones so common during COVID-
19 pandemic. The ABCDEF (A2F) bundle is a means to facilitate implementation of the 2018 Pain, Agitation/Sedation, 
Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU (PADIS) Guidelines. In over 25,000 patients 
across nearly 100 institutions, the A2F bundle has been shown in a dose–response fashion (i.e., greater bundle com-
pliance) to yield improved survival, length of stay, coma and delirium duration, cost, and less ICU bounce-backs and 
discharge to nursing homes.
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Introduction and rationale

Delirium is a commonly neglected manifestation of organ 
dysfunction in the ICU. It is commonly unmonitored and 
not discussed on rounds [1]. This is often because the 
ICU team feels there is nothing that can be done about 
delirium since we are already treating the patient’s main 
diseases, or because it might seem logical that a sedated 
patient would have a cognitive dysfunction [2]. Beyond 
that, there seems to be a perception that the patient 
“needs” the sedatives and is too sick to get out of the bed 
anyway. On one hand the sedatives enable mechanical 
ventilation, but on the other they contribute to delirium 
development. Also, temporal, and spatial disorienta-
tion is often considered as the norm in patients sedated 
for several days and nights, who may be in ICU rooms 
without windows or with a direct view of the outside [3]. 
These factors lead to an indifference about this form of 
brain dysfunction that results in the patient’s suffering 
well beyond ICU discharge. It is linked to a greater risk of 
demise and imposes additional burden on the family and 
caregivers.

Objectives
In this narrative review, we aim to describe the current 
state of evidence for diagnostic, preventive and therapeu-
tic measures that can mitigate the course of delirium. It 
is essential that as an ICU community, we consider the 
importance of delirium prevention and treatment in our 
daily management of critically ill patients. With higher 
acuity of patients and increased complexity of care, we 
must find ways to avoid over-sedation and prolonged 
immobilization to help patients have more complete and 
intact survival.

Definition and prevalence
According to the Diagnostic and statistical manual of 
mental disorders: DSM-5 delirium is defined as distur-
bance in attention (top mandatory feature) that develops 
over a short period of time, is associated with additional 
disturbances in cognition that are not better explained by 
another preexisting, established or evolving neurocogni-
tive disorder, and do not occur in the context of a severely 
reduced level of arousal, and evidence from the history, 
physical examination or laboratory findings that indicate 
that the disturbance is a direct physiological consequence 
of another medical condition, substance intoxication, or 
withdrawal [4, 5]. If one or more of the delirium criteria 
are lacking, a diagnosis of subsyndromal delirium [6, 7] 
can be made for which the management is quite similar 
to that for delirium, but it is also important to consider 
several differential diagnoses, e.g. alcohol withdrawal 
syndrome [8] that usually begins with hallucinations 

and delusion before the well-known “delirium” tremens, 
interruption of antipsychotics in patients suffering from 
mental illness [9], isolated hallucinations associated with 
the use of opioids [10], as well as the sleep deprivation 
that is frequent in ICU patients and associated with iso-
lated hallucinations without cognitive dysfunction exper-
imentally [11].

Historically, delirium was reported in 60–80% of 
mechanically ventilated patients [12–14] and 20–50% 
of lower severity of illness ICU patients [15, 16]. With 
increased utilization of validated diagnostic tools glob-
ally, using translations of these tools into over 30 lan-
guages (see translations at https://​cibs.​webfl​ow.​io/​medic​
al-​profe​ssion​als/​downl​oads/​resou​rce-​langu​age-​trans​latio​
ns), and modifications of routine management in ICUs 
to reduce the culture of over-sedation and immobility, 
delirium rates in many ICUs are now down by about 25% 
[12, 17, 18]. In fact, delirium prevalence was reported to 
be 48% in a large, 21 center, prospective study including 
only mechanically ventilated and shock patients, a popu-
lation that for > 15 years had consistently shown delirium 
rates ~ 75% using the same methodology [17]. In the ICU, 
delirium may present as hyperactive (agitated and rest-
less), hypoactive (flat affect, apathy, lethargy, decreased 
responsiveness), or mixed hyper/hypoactive states, where 
patients fluctuate among these states. Hypoactive delir-
ium is the most difficult to detect. Unless a validated 
screening tool is used, detection can be missed due to the 
clinical presentation being misinterpreted as fatigue or 
depression. Hypoactive delirium portends more danger-
ous outcomes [19–21].

Additionally, delirium has been classified as rapidly 
reversible sedation-related delirium. Rapidly reversible 
sedation-associated delirium is defined as delirium while 
receiving sedation that resolved within 2 h after stopping 
sedation during a spontaneous awakening trial (SAT). 
Rapidly reversible delirium was found in 12% of the 
102 patients while 75% of these patients had persistent 
delirium (their delirium persisted for more than 2 h after 
sedative interruption). Thus, assessing patient’s mental 
status through serial assessments of delirium throughout 

Take‑home message 

Delirium is a common problem in the ICU that is often undiagnosed 
if not screened for with a validated tool. It is an independent predic-
tor of outcomes that matter, including increased health care costs, 
duration of ICU and hospital stay, mortality, and long-term cognitive 
impairment. Evidence supports the best approach to reducing the 
burden of this problem for our patients is not a specific drug, but 
rather embracing a nonpharmacological bundle of safety steps 
summarized in the ABCDEF (A2F) bundle. The A2F focuses on man-
aging delirium causes, reducing sedation/ventilation/immobility, 
incorporating family, and rehumanizing critical care.

https://cibs.webflow.io/medical-professionals/downloads/resource-language-translations
https://cibs.webflow.io/medical-professionals/downloads/resource-language-translations
https://cibs.webflow.io/medical-professionals/downloads/resource-language-translations
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the day both before and after SAT will give the best pic-
ture of the patient’s mental status [22]. In the case of 
persistent delirium after SAT, or if SAT cannot be per-
formed for some reason, all predisposal factors of delir-
ium (other than analgesia sedation) should be screened 
and managed.

A multicenter, prospective cohort study of adult medi-
cal and surgical ICU patients with respiratory failure 
and/or shock within two parallel studies (BRAIN-ICU) 
and Delirium and Dementia in Veterans Surviving ICU 
Care (MIND-ICU) was conducted to determine the 
association between the duration of clinical phenotypes 
of delirium and Repeatable Battery for Assessment of 
Neuropsychological Status (RBANS) score, an instru-
ment to assess global cognitive function in adults, at 3 
and 12  months following critical illness [2, 23, 24]. The 
clinical phenotypes of delirium were defined as hypoxic, 
septic, sedative-associated, or metabolic (renal of liver 
dysfunction) delirium [13]. Sedative-associated delirium 
was the most common phenotype of delirium, which 
was present during 2634 (63%) of delirium days (Figs. 1) 
[2]. A worse RBANS global cognition score 12  months 
later was predicted by a longer duration of sedative-
associated delirium after adjusting for covariates (dif-
ference in score comparing 3  days vs 0  days: − 4.03, 
95% CI − 7.80 to − 0.26). Worse cognitive function at 
12 months was predicted by longer durations of hypoxic 
delirium (− 3.76, 95% CI − 7.16 to − 0.37), septic delir-
ium (− 3.67 − 7·13 to − 0.22), and unclassified delirium 

(− 4.70, − 7.16 to − 2.25). However, the duration of meta-
bolic delirium did not predict worse cognitive function at 
12 months (1.14,  − 0.12–3.01) [2].

“CONFIRM or EXCLUDE DELIRIUM: To diag-
nose any organ dysfunction it is necessary to 
identify the fact, the degree and the causes of 
this dysfunction. With brain dysfunction, active 
screening for delirium, using the CAM-ICU or 
ICDSC is critical. In this case, it is necessary 
to identify if the patient can pay attention and 
organize thoughts. Assessments of inattention, 
such as falling asleep in the middle of a conver-
sation or missing details of the conversation can 
be used. Then ask the patient to hold up two fin-
gers of one hand and repeat this action with the 
other hand. Failing to perform these easy tasks 
is a highly specific screen for delirium. The next 
step is to identify the cause of brain dysfunc-
tion.” [25]

Delirium detection
Using rigorous psychometric evaluation, the 2018 Pain, 
Agitation/Sedation, Delirium, Immobility, and Sleep Dis-
ruption in Adult Patients in the ICU (PADIS) Guidelines 
recommend routine monitoring of delirium in adult ICU 
patients and using with either the Confusion Assess-
ment Method for the ICU (CAM-ICU) or the Intensive 

Fig. 1  Prevalence of delirium phenotypes. Each plot area (on the y-axis) shows the percentage of the study participatnets in the hospital who had 
any delirium, a single delirium phenotype, or a combination of multiple delirum phenotypes according to the study day (shown on the x-axis). The 
grey shading indicates the overall percentage of participants with delirium on each study day. The red lines and shaded area represent the numbe 
of phenotypes of delirum present, with darker reds respresenting the presence of more phenotypes of delirum. The lighetest red regions show the 
percentage of participants with a given single phenotype (H hypoxic, M metabolic, Sed sedative, Sep septic)
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Care Delirium Screening Checklist (ICDSC) [25, 26]. The 
CAM-ICU was originally validated in 96 adult patients at 
Vanderbilt University Medical Center (USA) in a medical 
or coronary ICU. Critical care study nurses performed 
471 paired evaluations and compared with assessments 
by delirium experts using Diagnostic and Statistical 
Manual of Mental Disorders, Fourth Edition criteria. 
Compared with the reference standard used for diagnos-
ing delirium, the CAM-ICU had a sensitivity of 100% and 
93%, specificity of 98% and 100%, and high interrater reli-
ability (κ = 0.96; 95% CI, 0.92–0.99) [12]. The CAM-ICU 
can be conducted in under 1 min, including in non-verbal 
patients, has been modified and validated in pediatric, 
emergency department, and neurocritical care patients, 
and has been translated into over 30 languages [27–29]. 
The CAM-ICU provides a result for delirium at the time 
of the test performance. It should be conducted at least 
once per shift, and if at all possible, each time changes in 
consciousness occur (e.g., before and after sedation ces-
sation) [30]. The updated version of the CAM-ICU that 
was published in 2014 was also validated against the fifth 
version of DSM-5 using strict and standardized neu-
ropsychological evaluation [3]. The ICDSC was originally 
validated in 93 patients at Hôpital Maisonneuve-Rose-
mont in Montreal, Quebec, Canada. A psychiatry evalu-
ation was compared to an ICU physician evaluation. The 
sensitivity and specificity of the ICDSC was evaluated 
using a receiver operating characteristic (ROC) analysis. 
The area under the ROC curve was 0.9017; the ICDSC’s 
predicted sensitivity was 99% and specificity was 64% 
[15]. The ICDSC is well suited to patients that are non-
communicative and includes data obtained during rou-
tine bedside care over the whole nursing shift. Both the 
CAM-ICU and the ICDSC can recognize patients that 
have subsyndromal delirium (i.e., have some abnormal 
features in their delirium assessment, but not meeting 
all criteria for delirium diagnosis). A recent systematic 
review of studies in ICU patients using the CAM-ICU 
demonstrated pooled sensitivity of 80% and specificity of 
96%, while the ICDSC demonstrated a pooled sensitiv-
ity of 74% and specificity of 82% [31]. However, the sen-
sitivity of both tools many decrease when performed by 
bedside personnel as compared to researchers [32]. This 
highlights the importance of education [30]. These two 
tools, the CAM-ICU and the ICDSC, are widely used in 
all types of critical care settings all over the world (i.e., 
medical, surgical, neurological, and cardiac).

Lastly, there are a small number of assessment tools 
designed to quantify the severity of delirium, which has 
been linked to increased mortality and the possibility 
of a nurse home placement [33–35]. While mainly used 
for research in the ICU population, delirium severity 
scores have been used in both in clinical settings and in 

research outside of the ICU. The Delirium Rating Scale 
(DRS) [33], CAM-S [34] and the CAM-ICU-7 [35] are the 
three tools used to rate the severity of delirium. The DRS 
[33] was designed for research, while the CAM-S [34] has 
been validated in general medicine and in elective, major, 
noncardiac surgery patients. The CAM-ICU-7, a sever-
ity scoring adapted from the CAM-ICU assessment, is 
an ICU delirium severity score that was validated in 518 
adult medical, surgical, and progressive ICUs at three 
academic medical centers. Patients received the CAM-
ICU and Richmond Agitation-Sedation Scale (RASS) 
assessments twice daily. Patients were assessed with both 
the CAM-ICU and the Delirium Rating Scale-Revised 
(DRS-R)-98. A 7-point scale rated 0–7 was derived from 
responses to the CAM-ICU and RASS assessments. High 
internal consistency (Cronbach’s alpha = 0.85) and good 
correlation with DRS-R-98 scores (correlation coeffi-
cient = 0.64) was found with the CAM-ICU-7. Good pre-
dictive validity was found with the CAM-ICU-7 showing 
higher odds (OR = 1.47; 95% CI = 1.30–1.66) of in-hospi-
tal mortality, and lower odds (OR = 0.8; 95% CI = 0.72–
0.9) of being discharged home after adjusting for 
co-factors. Increased length of ICU stay was also associ-
ated with higher CAM-ICU-7 scores (p = 0.001). Further 
studies need to be conducted with this tool to determine 
if it could be utilized to correlate delirium severity with 
long-term complications of delirium. Additionally, stud-
ies should compare this tool to other delirium severity 
measures and provide validation in a various populations 
of critically ill patients prior to utilization in clinical prac-
tice [35].

The Prediction Model for Delirium (PRE-DELIRIC), 
The Early Prediction Model for Delirium (E-PRE-
DELIRIC), and the Lanzhou model are 3 prediction 
models that could aid clinicians in preventing or treat-
ing delirium. The PRE-DELIRIC includes 10 predic-
tors [age, APACHE II score, admission group (medical, 
surgical, trauma, neurologic), emergency admission, 
infection, coma, sedation, morphine use, urea level, 
and metabolic acidosis], the E-PRE-DELIRIC includes 
9 predictors [age, history of cognitive impairment, his-
tory of alcohol abuse, blood urea nitrogen, admission 
group (medical, surgical, trauma, neurologic), emer-
gency admission, mean arterial blood pressure, use of 
corticosteroids, and respiratory failure], and the Lan-
zhou Model includes 11 predictors (age, APACHE 
II score, mechanical ventilation, emergency surgery, 
coma, multiple trauma, metabolic acidosis, history of 
hypertension, history of delirium, history of dementia, 
and use of dexmedetomidine). A prospective obser-
vational study of 455 ICU patients validated these 
predictive models in routine clinical practice. The PRE-
DELIRIC showed an area under the receiver operating 
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characteristic (AUROC) curve of 0.79 (95% CI, 0.75–
0.83), the E-PRE-DELIRIC showed an AUROC curve 
of 0.72 (95% CI, 0.67–0.77), and the Lanzhou Model 
showed an AUROC curve of 0.77 (95% CI, 0.72–0.81). 
However, the outputs from these models are often not 
pragmatic and make real time action by clinicians lim-
ited, especially if calculated in patients that have been 
in the ICU more than 24 h [36]. They can be used for 
screening for high-risk delirium patients before enroll-
ment in clinical trials on delirium management, and/or 
for comparing baseline characteristics of these patients.

The role of magnetic resonance imagining (MRI) in 
the evaluation and management of delirium is unclear 
[37]. MRIs may provide diagnostic information for 
structural problems such as strokes or abscesses that 
guides therapy. MRI may also provide information on 
long-term cognitive prognosis [38]. Pre-operative deep 
and white matter and thalamic abnormalities on dif-
fusion tension imaging have been shown in elderly 
patients with postoperative delirium [39]. A case series 
of 8 patients that underwent MRI showed white mater 
hyperintensities (WMH) and atrophy in 6 patients. 
Smaller WMH were found in younger patients. Six 
patients had a 3-month neuropsychological follow up 
which showed memory impairment, executive dys-
function, and attention impairment [40]. There is no 
obvious role of MRI in standard delirium care, as scan-
ning adds burden for patients, uses a lot of resources 
and is likely to yield motion artifacts. However, in 
case of persistent delirium after having managed all 
potential causes, MRI can be indicated to look for any 
brain injury that cannot be seen with brain CT (small 
ischemic stroke, bleeding, encephalitis, etc.) By con-
trast, MRI is an excellent tool for research purposes in 
delirium.

EEG is a potentially useful tool to assess for delirium. 
Inflammatory mediators cross the blood–brain barrier 
and increase vascular permeability and result in EEG 
changes [41, 42]. A prospective cohort of non-intu-
bated patients underwent delirium assessment with the 
3D-CAM within 1  h of an EEG. Generalized theta or 
delta slowing was the EEG finding most strongly asso-
ciated with delirium (odds ratio 10.3, 95% CI 5.3–20.1). 
Prevalence of delirium severity correlated with overall 
delirium severity (R2 = 0.907) and each of the individ-
ual features of the CAM. After adjustment for delirium 
presence or severity, EEG slowing was associated with 
longer hospitalizations, worse functional outcomes, and 
increased mortality. However, larger studies need to be 
conducted to confirm these findings [43]. EEG is also 
indicated to eliminate non-convulsive seizures that can 
be associated with delirium, especially in ICU septic 
patients [44].

ICU delirium and patient outcomes

“DELIRIUM IS A MANIFESTATION OF BRAIN 
DYSFUNCTION: The longer a patient suf-
fers from organ dysfunction, the greater is the 
chance for prolonged and irreversible impair-
ment. This holds true for delirium as a marker of 
acute brain dysfunction.” [23]

Delirium in hospitalized patients is a strong independ-
ent predictor of mortality, increased hospital length 
of stay, subsequent hospitalizations, long-term cogni-
tive impairment, and cost of care. A prospective cohort 
study of 275 adult medical and coronary ICUs sought to 
determine the effect of delirium on mortality and length 
of stay. During the ICU stay, 183 (81.7%) patients devel-
oped delirium. Following adjustment for age, severity of 
illness, comorbid conditions, coma, and use of sedation 
or analgesia, delirium was independently associated with 
higher 6-month mortality (adjusted hazard ratio [HR], 
3.2; 95% confidence interval [CI], 1.4–7.7; p = 0.008), 
longer hospital stay (adjusted HR, 2.0; 95%CI, 1.4–3.0; 
p < 0.001), and a longer post-ICU stay (adjusted HR, 1.6; 
95% CI, 1.2–2.3; p = 0.009) [14]. The true attributable risk 
of mortality to delirium has been evaluated in other stud-
ies [45] specifically evaluating the differential severity of 
illness prior to delirium onset demonstrating that delir-
ium is not casually related to mortality. This study spe-
cifically found that in patients with > 2  days of delirium 
in the ICU, there was a true risk of mortality attributa-
ble to delirium. This study brings to light the differences 
between associations and causality. Causality requires the 
following criteria: strength of association, consistency, 
temporality, biological gradient, plausibility, and lastly 
an experiment demonstrating that treatment of delirium 
decreases mortality.

Further the incident risk of delirium mortality was 
recently evaluated in 1495 critically ill adults. Incident 
delirium and days spent with delirium were not signifi-
cantly associated with mortality. Both, days spent with 
coma and days spent with delirium or coma were sig-
nificantly associated with mortality [46]. A retrospective 
cohort study of 6323 ICU patients evaluated the associa-
tion between delirium subtypes and 90-day mortality fol-
lowing adjustment for covariates. Only mixed delirium, 
not hyperactive, hypoactive, or rapidly reversible delir-
ium was associated with 90-day mortality [1.57 (95%CI: 
1.51–2.14)] [47].

The Bringing to Light the Risk Factors and Incidence 
of Neuropsychological Dysfunction in ICU Survivors 
(BRAIN-ICU) study, a large, multicenter, prospective 
observational cohort study of 821 adult medical ICU 
and surgical ICU patients with respiratory failure, car-
diogenic or septic shock was conducted to determine the 
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prevalence of long-term cognitive impairment following 
critical illness. At 3 months following discharge, RBANS 
score similar to Alzheimer’s disease was found in 26% of 
patients, and a score similar to moderate traumatic brain 
injury was found in 40% of patients (Fig. 2). Both young 
and older adults, with and without comorbidities, expe-
rienced these impairments, which were still present at 
12  months in 24% and 34% of these individuals [23]. A 
subgroup analysis of 402 patients that received surgery 
with anesthesia exposure had similar global cognition 
scores to those who did not, at 3 and 12  months even 
after in-hospital or baseline covariates [48]. Delirium was 
the strongest independent predictor of cognitive impair-
ment in this cohort. Delirium does not always precede 
cognitive impairment and there are no randomized, clini-
cal trials to date demonstrating that long-term cognitive 
impairment is improved through treatment of delirium 
[49].

Delirium also has a high cost. In a subgroup analysis 
within the BRAIN-ICU study, the patient-level 30-day 
cumulative cost attributable to higher resource utilization 
of ICU delirium was $17,838 (95% confidence interval, 
$11,132–$23,497). This cost could have been even higher 
if not for the early mortality associated with delirium in 

some patients that resulted in a reduction in cost of care 
of $4654 (95% confidence interval, $2056–7869) [50]. 
Direct 1-year health care costs associated with delirium 
are predicted to range between $143 to $152 billion, 
assuming delirium occurs in 20% of elderly patients hos-
pitalized annually [51].

Prevention and management of ICU delirium

“NO SINGLE PHARMACOLOGICAL AGENT 
CAN PREVENT DELIRIUM: No single pharma-
cological agent can prevent brain dysfunction in 
the form of delirium. It is necessary to actively 
monitor for delirium and pay attention to the 
details that may put patients at risk for delir-
ium.” [53]

Pharmacologic prevention of ICU delirium
The neurotransmitter hypothesis has led to studies that 
have evaluated the benefit of antipsychotic medica-
tions in delirium. Haloperidol primarily acts by blocking 
dopamine and atypical antipsychotics block serotonin, 
dopamine, alpha-1 adrenergic receptors, and histamine. 
Multiple studies have been conducted targeting this 

Fig. 2  Global cognition scores in survivors of critical illness
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hypothesis, as well as other central nervous receptors, yet 
none have consistently demonstrated a significant reduc-
tion in delirium. The PADIS guidelines therefore suggest 
not using haloperidol, atypical antipsychotics, dexme-
detomidine, statins, or ketamine to prevent delirium in 
all critically ill adults [17]. The main studies supporting 
this recommendation are described below.

A double-blind placebo-controlled randomized trial 
(HOPE ICU) was conducted to determine the effect of 
haloperidol on the prevention of delirium. Patients were 
randomized to receive haloperidol 2.5 mg or 0.9% saline 
placebo intravenously every 8  h if receiving mechani-
cal ventilation within 7  h of admission. The number of 
days alive and without delirium and coma were similar 
between the haloperidol group and the placebo group 
(median 5  days [IQR 0–10] vs. 6  days [0–11] days; 
p = 0.53) [52].

The Prophylactic Haloperidol Use for Delirium in 
Patients at High Risk for Delirium (REDUCE) trial was 
a randomized, double-blind, placebo-controlled study 
of 1789 critically ill patients who received prophylactic 
haloperidol 1 mg, haloperidol 2 mg, or placebo. The 1-mg 
haloperidol group was prematurely stopped because of 
futility. No difference occurred in the median survival 
during 28 days in the 2-mg haloperidol group compared 
with 28 days in the placebo group (95% CI, 0–0; p = 0.93) 
with a hazard ratio of 1.003 (95% CI, 0.78–1.30; p = 0.82). 
None of the 15 secondary outcomes were statistically 
different between the three groups. These outcomes 
included delirium incidence (mean difference 1.5%; 95% 
CI, − 3.6% to 6.7%), delirium- and coma-free days (mean 
difference 0  days; 95% CI, 0–0  days), and duration of 
mechanical ventilation, ICU, and hospital length of stay 
(mean difference 0  days; 95% CI, 0–0  days for all three 
measures). Adverse events did not differ between the 
groups [53].

A randomized, double-blind, placebo-controlled study 
was conducted to determine the effect of risperidone 
on postoperative delirium following cardiac surgery in 
126 patients. Patients were randomized to receive 1 mg 
of risperidone or placebo. The incidence of postopera-
tive delirium was lower in the risperidone group than 
the placebo group (11.1% vs. 31.7%, p = 0.009, relative 
risk = 0.35, 95% confidence interval = 0.16–0.77) [54]. A 
randomized, double-blind, placebo-controlled trial was 
conducted in 700 elderly patients admitted to the ICU 
after non-cardiac surgery at two tertiary-care hospitals 
in China. Patients were randomized to receive either 
dexmedetomidine from ICU admission on the day of 
surgery until 0800  h on postoperative day 1 or placebo. 
During the first seven days postoperatively, the incidence 
of delirium was significantly lower in the dexmedeto-
midine group (32 [9%] of 350 patients) as compared to 

the placebo group (79 [23%] of 350 patients; odds ratio 
[OR] 0.35, 95% CI 0.22–0.54; p < 0.0001) [55]. A multi-
center, double-blind, placebo-controlled trial randomized 
100 critically ill patients without delirium to nocturnal 
dexmedetomidine or placebo. A greater proportion of 
patients in the dexmedetomidine group remained delir-
ium-free during the ICU stay (dexmedetomidine [40 
(80%) of 50 patients] compared to placebo [27 (54%) of 
50 patients]; relative risk, 0.44; 95% confidence interval, 
0.23–0.82; p = 0.006) [56]. The authors of the PADIS 
guidelines considered the delirium incidence and dura-
tion, duration of mechanical ventilation, ICU length of 
stay, and mortality the most critical outcomes. Although 
there was a consistent decrease in delirium incidence, 
the PADIS guideline committee deemed that none of the 
studies reported a meaningful difference for any of the 
other important clinical outcomes. Additionally, many of 
these studies contained primarily surgical patients that 
have a lower severity of illness than medical patients. 
Given the strong association of delirium and severity 
of illness, and that many critically ill patients may have 
delirium when admitted to the ICU, further research 
needs to be conducted to assess pharmacologic preven-
tion of delirium [21, 26].

The association between statin cessation during criti-
cal illness and an increased occurrence of delirium has 
been shown in three cohort studies [56–58]. Conversely, 
a randomized study in cardiac surgery patients found 
that pre-operative atorvastatin did not decrease delirium 
[59]. Similarly, delirium was not decreased in older adults 
following major surgery in a large, randomized study 
following a single dose of ketamine [60]. However, a 
double-blinded RCT in 162 patients (26% surgical) com-
pared ketamine to placebo in order to reduce the dose of 
remifentanil used for analgosedation (primary outcome) 
and reported unexpectedly significant lower incidence 
and duration of delirium with ketamine but no other dif-
ferences in patients’ outcomes, which deserves further 
investigation [61].

Pharmacologic treatment of ICU delirium

“NO SINGLE PHARMACOLOGICAL AGENT 
CAN TREAT DELIRIUM: No single pharmaco-
logical agents can treat delirium. However, cur-
rently, clinicians need to focus on predisposal 
factors of delirium. Non-pharmacologic strat-
egies should be used. There may be situations 
where the use of drugs may be necessary to man-
age hyperactive behavior of delirious patients, 
but it is essential to realize that it is not treating 
the delirium.” [17]
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Similar to the data on ICU delirium prevention, no 
large trials have shown that the use of any pharmacologic 
agents can treat delirium in the ICU stetting thus lead-
ing the PADIS guidelines to suggest against routine using 
haloperidol, atypical antipsychotics, or statins to treat 
delirium. The guidelines do underscore that there may 
be situations where the use of these drugs may be war-
ranted to manage the hyperactive behavior of delirious 
patients, or stress related symptoms (anxiety, hallucina-
tions, delusion, fear, etc.), but it is essential to realize that 
it is not treating the delirium. If antipsychotics are cho-
sen for these situations, it should be in the smallest doses 
and shortest duration that is necessary [24, 26]. It is also 
important to note the conceptual limitation that disam-
biguating delirium prevention from delirium treatment is 
exceptionally challenging in the real-world setting.

The MIND study, a randomized, double-blind pla-
cebo-controlled trial compared the use of haloperidol, 
ziprasidone, or placebo every 6  h for up to 14  days in 
101 mechanically ventilated ICU patients. Patients in 
the haloperidol group had a similar number of days alive 
without delirium or coma compared to the ziprasidone 
and placebo groups (14 [6–18] days, 15 [9.1–18] days, 
12.5 [1.2–17.2]) [62].

The Modifying the Impact of the ICU-Associated Neu-
rological Dysfunction-USA (MIND USA) Study, a mul-
ticenter, randomized, placebo-controlled study of 566 
patients with acute respiratory failure or shock compared 
haloperidol, ziprasidone, and placebo for the treatment 
of delirium. The adjusted median number of days alive 
without delirium or coma was 8.5 (95% CI, 5.6–9.9) in 
the placebo group, as compared with 7.9 (95% CI, 4.4–
9.6) in the haloperidol group and 8.7 (95% CI, 5.9–10.0) 
in the ziprasidone group, p = 0.26. Within the study, 60% 
of patients had hypoactive delirium and 40% of patients 
had hyperactive delirium at some point in the study. 
There was no difference between the groups in mechani-
cal ventilation duration, ICU or hospital length of stay, 
days to ICU readmission, death at 30  days, or death at 
90 days compared with placebo. Arrhythmias, Parkinson-
ism (extrapyramidal symptoms), neuroleptic malignant 
syndrome, study drug discontinuation, and other safety 
concerns were extremely low across all three groups [17].

However, the results of a multinational European 
cohort study by Collet et  al. [63], the AID-ICU study, 
including 1260 patients from 99 ICUs in 13 countries 
have shown that haloperidol was the most common phar-
macological intervention for delirium regarding delirium 
subtype. In this study the use of haloperidol within 24 h 
of ICU admission [aOR 1.2 (0.5–2.5); p = 0.66] and within 
72 h of ICU admission [aOR 1.9 (1.0–3.9); p = 0.07], was 
not associated with increased 90-day mortality, yet at 
72  h after admission to the ICU the use of haloperidol 

was associated with the need for circulatory support 
[aOR 2.6 (1.1–6.9)].

Antipsychotics remain viable for the short-term con-
trol of severe agitation to prevent the risk of patient’s 
self-removing of ICU devices, fall, or aggressive behav-
ior against the ICU team, severe anxiety with the need to 
avoid respiratory suppression (e.g., heart failure, COPD, 
or asthma), or symptomatic delirium features such as 
hallucinations or delusions [26]. If an antipsychotic is ini-
tiated, low starting doses should be considered, and daily 
review of drug interactions, adverse effects, dosing titra-
tion, and need for the antipsychotic should be completed.

In addition to antipsychotics, other drugs have been 
investigated to treat delirium such as statins and dex-
medetomidine. A randomized, double-blind placebo-
controlled trial of 142 patients found that high dose 
simvastatin (80  mg daily) does not increase days alive 
without delirium and without coma at day 14 (5.7  days 
(SD 5.1) with simvastatin and 6.1 days (5.2) with placebo 
(mean difference 0.4 days, 95% CI-1.3–2.1; p = 0.66) [64]. 
While there is no recommendation for statin use, the 
PADIS guidelines recommend using dexmedetomidine 
for patients with delirium in which agitation is prevent-
ing extubation or weaning off the ventilator [26]. The 
Dexmedetomidine to Lessen ICU Agitation (DAHLIA) 
study was a double-blind placebo-controlled trial in 15 
ICUs in Australia and New Zealand in which 39 patients 
were randomized to dexmedetomidine and 32 to receive 
placebo. In the first 7  days after study randomization, 
dexmedetomidine was associated with a small increase 
in ventilator-free hours compared to placebo (median, 
144.8 h vs. 127.5 h, 95% CI 4–33.2 h, p = 0.01). Dexme-
detomidine use did not affect ICU or hospital length of 
stay or the patient’s discharge disposition. Patients did 
not receive opioids commonly and the prevalence of 
alcohol withdrawal was not reported [65]. Future studies 
need to evaluate the role of dexmedetomidine in patients 
with hypoactive delirium or those in which agitation is 
not preventing extubation, as well as in non-intubated 
patients [66].

Future studies evaluating pharmacologic therapy of 
delirium need to concentrate on long-term cognitive and 
functional outcomes. Additionally, agents such a valp-
roic acid, which have only been included in small studies, 
need to be thoroughly evaluated in prospective rand-
omized trials [22].

Nonpharmacologic prevention and management
While no pharmacologic agents have been shown to 
significantly impact delirium, bundling of non-phar-
macologic strategies have and thus this bundle concept 
has become a mainstay of ICU care. One mnemonic to 
consider when thinking about the differential causes of 
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delirium is DR.DRE, composed of Disease Remediation, 
Drug Removal (screening for both drug related delirium 
and withdrawal syndromes), and Environment. The use 
of this mnemonic helps consider the most common risk 
factors and may be particularly useful for communication 
within the whole therapeutic team (medical, nursing, 
physiotherapy, pharmacology personnel). However, the 
use of mnemonics depends on the ICU culture and cli-
nicians’ preference and should not replace an exhaustive 
screening for all frequent causes of delirium (e.g., blad-
der retention, hypoglycemia, lack of bowel movement). 
Bright light therapy, family participation in care, and psy-
choeducational programs are the three single-component 
interventions that have been evaluated in the ICU. Three 
studies evaluated the effects of bright light therapy and 
did not find a reduction in delirium or ICU length of stay 
[67–69], so the PADIS guidelines made a conditional 
recommendation against its use. The PADIS guidelines 
recommend using multicomponent interventions such 
reorientation, cognitive stimulation, use of clocks, sleep 
enhancement, increased wakefulness, early mobility, 
and use of hearing aids and eyeglasses when indicated. 
Many multicomponent bundles have shown improved 
outcomes in critically ill adults including reduction in 
delirium, ICU length of stay and hospital mortality [67, 
70–74].

One example of a multi-component strategy is the A2F 
bundle (A, assess, prevent, and manage pain; B, both 
spontaneous awakening and spontaneous breathing tri-
als; C, choice of analgesic and sedation; D, delirium: 
assess, prevent, and manage; E, early mobility, and exer-
cise; and F, family engagement). This easy to memorize 
bundle is a 6-step approach, created to facilitate imple-
mentation of the recommendations of multiple guide-
lines [24–26, 75]. This bundle has been shown to improve 
a spectrum of patient outcomes in a single center study, a 
multiple hospital/single regional system study, and a large 
nationwide collaborative. However, notably all the below 
discussed trials are non-randomized and did not have 
concurrent controls. While it is widely believed to be 
effective, there is currently not a single RCT demonstrat-
ing the benefit of the A2F bundle which is the gold stand-
ard in terms of demonstration of therapeutic efficacy.

A prospective, cohort quality improvement study in 
ventilated and non-ventilated patients was conducted 
in 6,064 patients at seven community hospitals. Patients 
had a 7% higher odds of hospital survival for every 10% 
increase in total bundle compliance (odds ratio, 1.07; 95% 
CI, 1.04–1.11; p < 0.001). Patients had a 15% higher hospi-
tal survival for every 10% increase in partial bundle com-
pliance (odds ratio, 1.15; 95% CI, 1.09–1.22; p < 0.001). 
With total bundle compliance (incident rate ratio, 
1.02; 95% CI, 1.01–1.04; p = 0.004) and partial bundle 

compliance (incident rate ratio, 1.15; 95% CI, 1.09–1.22; 
p < 0.001), patients had more days alive and free of delir-
ium and coma [76].

In a prospective, multicenter, quality improvement col-
laborative from 68 academic, community, and federal 
ICUs during a 20-month collection period, performance 
of the complete A2F bundle was associated with a lower 
likelihood of death within 7 days (HR 0.32; CI, 0.17–0.62), 
next-day mechanical ventilation (OR 0.28; CI, 0.22–0.36), 
coma (OR 0.35; CI, 0.22–0.56), delirium (OR 0.60; CI, 
0.49–0.72), physical restraint use (OR 0.37; CI,0.30–0.46), 
ICU readmission (OR 0.54; CI, 0.37–0.79), and discharge 
to a facility other than home (OR 0.64; CI. 0.510.80). 
There was a dose response between a higher proportional 
bundle performance and improvement in each clinical 
outcome (p < 0.002). Pain was more commonly reported 
as bundle performance increased (p = 0.0001), probably 
because more patients were awake [77]. Members of the 
collaborative faculty published two subsequent papers to 
aid in implementation of the A2F bundle [78, 79].

Lastly, a prospective cohort study of 1855 mechani-
cally ventilated patients was conducted to evaluate staged 
implementation of the A2F bundle. Implementation of 
the full versus partial bundle resulted in reduced mechan-
ical ventilation duration (− 22.3%; 95% CI, − 22.5% 
to − 22.0%; p < 0.001), ICU length of stay (− 10.3%; 95% 
CI, − 15.6% to − 4.7%; p = 0.028), and hospital length of 
stay (− 7.8%; 95% CI, − 8.7% to − 6.9%; p = 0.006) after 
adjustment for patient-level covariates. ICU and hospi-
tal costs were also decreased by 24.2% (95% CI, − 41.4% 
to − 2.0%; p = 0.03) and 30.2% (95% CI, − 46.1% to − 9.5%; 
p = 0.007), respectively [80].

Quite contrary in a recent meta-analysis of randomized 
controlled trials by Bannon et  al. [81], concentrating 
on the effectiveness of non-pharmacological interven-
tions versus standard care in reducing the incidence and 
duration of delirium in the ICU the authors identified 
15 trials (2812 participants) with results indicating that 
current evidence is too weak to support the use of non-
pharmacological interventions (principally single inter-
ventions) in reducing incidence and duration of delirium 
in critically ill patients. However, to support the impor-
tance of the F (Family) element of the A2F bundle, a trial 
of reorientation using a family voice showed a beneficial 
effect [n = 30, MD (days) − 1.30, 99% CI − 2.41 to − 0.19, 
p = 0.003 [81]. The future goals to be achieved in ICU 
Delirium research and care have been identified recently 
and should include all the above mentioned non-phar-
macological interventions and practices, including the 
A2F bundle [49].

 Important to note, the “A” element of the A2F bundle 
stands for assess, prevent, and treat pain. Untreated pain 
can predispose patients to delirium. However, utilization 
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of opioids can also result in delirium [ 82 ]. This high-
lights the importance of using validated tool such as the 
Numeric Rating Scale, Critical Care Pain Observational 
Tool, or the Behavioral Pain Scale to diagnose pain in 
critically ill patients  [ 26 ].

Also, important to note, the “C’ element of the A2F 
bundle stands for choice of sedation and focuses on con-
stant vigilance to ensure that patients receive the best 
sedative agent at the least amount. The PADIS guidelines 
suggest using either propofol or dexmedetomidine over 
benzodiazepines for sedation in critically ill mechani-
cally ventilated adults [83]. These recommendations were 
based on observational studies demonstrating increased 
risk of delirium when receiving benzodiazepines [84, 85], 
and comparator studies of either propofol or dexmedeto-
midine versus benzodiazepines, where each of the stud-
ies showed worse outcomes in the benzodiazepine group 
[86–89]. No significant differences have been found in 
time to extubation or other important secondary out-
comes in three randomized trials containing a total of 
850 patients comparing dexmedetomidine and propofol 
[86–89].

SPICE III is an open label, randomized controlled trial 
comparing dexmedetomidine as primary sedation to 
usual care (propofol, midazolam or other sedation) in 
patients receiving less than 12  h of mechanical ventila-
tion who are expected to be mechanically ventilated for 
at least one additional day that was conducted following 
publication of the PADIS guidelines. The target RASS 
goal was − 2 to + 1. The target RASS goal was − 2 to + 1. 
Death at 90 days occurred in 569 of 1956 (29.1%) of the 
usual care group and 566 of 1956 (29.1%) in the dexme-
detomidine group (adjusted risk difference, 0.0 percent-
age points; 95% confidence interval, − 2.9 to 2.8). In the 
dexmedetomidine group, 64% of the patients received 
propofol, 3% received midazolam, and 7% received both 
during the first 2  days following randomization. Note-
worthy, 60% of patients received propofol, 12% received 
midazolam, and 20% received both in the dexmedetomi-
dine group. Given the multiple sedatives administered in 
both groups, the application of the results of this study 
is difficult. In the dexmedetomidine group, bradycar-
dia and hypotension occurred in 5.1% and 2.7% patients 
respectively. The median number of days free from coma 
or delirium was 1 day longer in the dexmedetomidine as 
compared to the usual care group 24 (11–26) vs. 23 (10–
26), adjusted risk difference, 1 (95% confidence interval, 
0.5–1.5) [90].

The Maximizing the Efficacy of Sedation and Reduc-
ing Neurological Dysfunction and Mortality in Septic 
Patients with Acute Respiratory Failure (MENDS 2), 
is a multicenter, double-blind, randomized controlled 
trial of 432 patients randomized to dexmedetomidine or 

propofol for up to 14  days or extubation. No difference 
was found between dexmedetomidine and propofol in 
the number of days alive without delirium or coma (odds 
ratio [OR], 0.96; 95% CI, 0.74–1.26), ventilator-free days 
(OR, 0.98; 95% CI, 0.63–1.51), or death at 90 days (HR, 
1.06; 95% CI, 0.74–1.52) [91].

Finally, the whole A2F bundle is driven toward a reduc-
tion of sedatives use. In this way, the best non-pharma-
cological prevention of delirium could be to completely 
avoid sedation when unnecessary. A RCT in 137 postop-
erative ICU patients mostly admitted for peritonitis and 
septic shock reported as secondary outcomes a signifi-
cant reduction in delirium incidence (72% vs. 43%; − 29 
(− 50 to − 14)%, p < 0.001) and delirium duration [2 (0–4) 
days vs. 0 (0–2); − 0.5 (− 1.0–0.0) days, p = 0.003] in the 
group where the sedatives were immediately stopped 
compared to the group where a moderate sedation (RASS 
-3) was sustained for one day and half [92].

The optimal sedation strategies for mechanically ven-
tilated patients with severe respiratory failure and adult 
respiratory distress syndrome (ARDS) and preven-
tion of ICU delirium have become especially important 
in the light of COVID-19 pandemic [93]. The recently 
published COVID-D study, an observational cohort of 
2,088 COVID-19 positive ICU patients from 69 sites 
and 14 countries, reported 81% of patients had coma for 
a median of 10 [IQR 6–15] days, and 55% were deliri-
ous for a median of 3 [IQR 2–6] days [94]. Deep seda-
tive levels and prolonged sedatives infusions while on 
mechanical ventilation was common with 64% receiv-
ing benzodiazepines for 7 [4–12] days and 71% receiving 
propofol for 7 [4–11] days and the median RASS score 
was − 4 [− 5 to − 3]. Benzodiazepines were associated 
with increased risk of delirium development and fewer 
days alive without either delirium or coma. Additionally, 
visits (in-person or virtual) with family or friends were 
associated with decreased risk of delirium. These data 
support the management goals behind the A2F Bundle in 
every clinical and epidemiological situation in the ICU: 
use of lighter sedation, avoidance of benzodiazepines, 
involvement of family, friends, and caregivers to pro-
vide targeted humane care, even in patients with ARDS, 
including patients suffering from COVID-19.

Recently, an expert panel recommended the A2F bun-
dle for these patients and proposed to update the bundle 
adding a R for respiratory drive control (A2F-R bundle) 
[95]. In the A2F perspective to prefer non pharmaco-
logical intervention in order to reduce sedatives and 
the risk of cognitive dysfunction, it would be especially 
meaningful in mechanically ventilated patients to pri-
oritize the optimization of the ventilator setting, prefer-
ring a more comfortable ventilation mode, allowing for 
reducing opioids and sedatives, along with the screening 



1099

1CAM-ICU: Confusion Assessment Method for Intensive Care Unit; DSM: Diagnostic and Statistical Manual of Mental Disorders;
RASS: Richmond Agitation Sedation Scale
2At least ¾ CAM-ICU features of an Intensive Care Delirium Screening Checklist (ICDSC) score of 4 or higher
3Start at the lowest dose with the shortest duration of therapy for agitation putting the patient, family or staff at risk for harm

Question #1
status or does your patient have any inappropriate speech?

Question #3.1 Does your patient have a 
history of excess alcohol consumption? 

Any visual hallucinations?

Alcohol withdrawal syndrome?
(a stage before delirium tremens)

Benzodiazepines or alpha 2 agonists
with vitamins ± anti-psychotics

Question #3.3 Does your patient take 
psychoactive or opioid medications at 

home?
Home treatment withdrawal?

Consider reintroduction
of home treatment(s)

Question #3.4 Is your patient receiving 
any opioids, including tramadol?

Opioid related hallucinations?
Stop opioids

+ consider alternate analgesia

Question #3.5 Has your patient 
complained from sleep deprivation for 

the last few nights? Is there any report of 
sleep deprivation in patient’s chart?

Pathological sleep (awaken dream)?
Sleep induction, consider 

dexmedetomidine

Question #3.2 Does your patient have a 
history of psychosis?

Psychosis decompensation?
Patient’s psychiatrist advice

+ antipsychotics

Question #2 Is delirium stressful for the 
patient? i.e., are there any:

- severe agitation (RASS>+1)?
- anxiety or fear related to 

hallucinations and/or delusions?

1. 24/7 - Treat all potential delirium related factors, e.g.
- hypoglycaemia, hypotension, hypoxemia/hypercarbia, sepsis...
- correct electrolyte abnormalities (i.e., hypo- and hypernatremia)
- stop or change psychoactive drugs, monitor β-lactam dosing
- systematic bladder scan, assure patient’s comfort, emply proxies
- ensure regular bowel movement, nutrition, hydration
- orientate the patient in time, place and disease status
- support senses; visual and hearing aids, limit unnecessary noise

2. Mobilize the patient as soon as possible

3. Ensure family/friends support for the patient if possible

Use a validated ICU delirium tool derived from DSM criteria
(e.g., CAM-ICU, ICDSC)1

24/7 EMERGENCY SITUATION
Screen for al possible predisposing 
delirium factors
Mnemonic use may help (e.g., Dr DRE)
- Disease remediation
- Drug Removal
- Environment improvement

At least minimum criterion met 
indicating delirium present2

- Give enough time for the correction 
of some factors (= be patient)

- Support team and proxies
- Rescreen regularly for 

predisposing delirium factors
- Avoid benzodiazepines
- Consider anti-psychotics3 

or dexmedetomidine

YESNO

Not all but at least 1 
delirium criterion present

No delirium
criterion present

Differential diagnosesSub-syndromal delirium 
possible

Fig. 3  Diagnosis and treatment algorithm for critically ill patients. Exhibiting a sudden change in their mental status including inappropriate speech
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and management of patient’s associated factors of high 
respiratory demand (metabolic acidosis, fever, stress-
ful symptoms, e.g., pain, anxiety, dyspnea). This strategy 
would benefit from patient’s outcomes as well as the spar-
ing of analgesics, sedatives and neuromuscular blocking 
agents which is crucial in times of pandemics and high 
requirement of ICU resources. Figure 3 is an algorithm to 
guide clinicians in evaluating patients exhibiting an acute 
change in mental status.

Future directions
Knowledge gaps and research agenda for the next 10 years

1.	 Validation and development of objective tools for 
delirium diagnosis such as EEG or computer-based 
apps.

2.	 Mastering delirium pathophysiology and its associa-
tion with long-term cognitive impairment.

3.	 Development of new delirium phenotyping models.
4.	 Beyond casual inference, understanding the associa-

tion of delirium with outcomes.
5.	 Further understanding delirium biomarkers and their 

practical use in predictive models.
6.	 Conduction of large, randomized clinical trials in 

critically ill patients evaluating the effects of sleep 
optimization, cognitive/physical training, alternate 
safety practices, and family engagement/non-phar-
macological interventions on delirium and long-term 
outcomes [49].

Future directions include assessing diagnostic tools 
including EEG, CSF studies, and imaging studies (MRI) 
and utilizing prediction models in diverse patient popu-
lations. Additionally, studies need to assess the effects of 
antipsychotics on the symptoms of hallucinations and 
delusions in ICU patients with delirium. Lastly, larger, 
randomized studies need to be conducted to assess the 
non-pharmacologic prevention and treatment of delir-
ium and its burden including clinically meaningful and 
long-term outcomes.

Conclusion
Delirium is an acute organ dysfunction independently 
predictive of mortality and multiple morbidities includ-
ing increased ICU and hospital length of stay, cognitive 
dysfunction, and cost. Multiple tools have been validated 
for diagnosis of delirium in the ICU. The CAM-ICU and 
the ICDSC are the two tools that are recommended for 
diagnosing delirium in the ICU by PADIS guidelines. 
Antipsychotics, dexmedetomidine, statins, and ketamine 
are not recommended to prevent delirium. Antipsychot-
ics are also not recommended for use to treat delirium. 
However, antipsychotics can be considered for short-
term control of severe agitation or stressful symptoms 

(anxiety, hallucinations, delusion, fear). Non-pharma-
cologic therapy including the A2F Bundle is the main 
means of delirium prevention or treatment, including the 
suggestion of adding a “R” to underline the role of better 
management of Respiratory drive control and ventilator 
setting in patients with ARDS and more generally in all 
mechanically ventilated patients. Diagnostic tools, effects 
of antipsychotics on hallucinations and delusions, and 
non-pharmacological prevention and treatment of delir-
ium and association with long-term outcomes are some 
of the top study areas to be conquered next in the field of 
ICU delirium.
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