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INTRODUCTION
Delirium in the intensive care unit (ICU) represents an acute form of organ dysfunction,
which manifests as a rapidly developing disturbance of both consciousness and cognition
that tends to fluctuate throughout the course of a day.1 The American Psychiatric
Association’s (APA) Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV
defines four key features of delirium: 1) Disturbance of consciousness with reduced
awareness of the environment and impaired ability to focus, sustain or shift attention; 2)
Altered cognition (e.g., impaired memory, language disturbance or disorientation) or the
development of a perceptual disturbance (e.g., hallucinations, delusions, or illusions) that is
not better accounted for by preexisting or evolving dementia; 3) Disturbance develops over a
short period of time (hours to days) and tends to fluctuate during the course of the day; and
4) Evidence of an etiologic cause (i.e., delirium due to general medical condition, substance
induced delirium, delirium due to multiple etiologies, or delirium not otherwise specified).1

Delirium is common in the ICU, affecting 60–80% of mechanically ventilated patients and
20–50% of non-mechanically ventilated patients.2–8 Its presence heralds both short- and
long-term adverse outcomes. In the hospital, delirious patients are at increased risk for
prolonged mechanical ventilation, catheter removal, self-extubation and need for physical
restraints.3,9,10 In addition, delirium predisposes patients to longer hospital stays, with
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greater healthcare costs, increased risk of death during the hospitalization and increased
odds of institutionalization following discharge.10–15 Even after hospital discharge, the
amount of time a patient was delirious in the ICU predicts long-term cognitive impairment,
physical disability and death up to a year later.12,16–20

Given the common occurrence of delirium and the adverse outcomes associated with its
presence, preventing delirium in the ICU is a key piece to enhancing the quality of care in
ICUs worldwide. But, before considering preventive strategies, one must first ask whether
delirium in the ICU can be prevented from developing in the first place? Though some ICU
patients develop delirium due to a single, preventable risk factor—and thus recognition and
avoidance or minimization of this risk factor may effectively prevent the patient from
developing delirium—delirium more often occurs when a vulnerable patient (i.e., having
multiple predisposing risk factors) encounters a large insult or insults (i.e., develops a
precipitating risk factor).21 Frequently the insult causing delirium is the critical illness
leading to ICU admission, such that a large number of patients are delirious prior to arrival
in the ICU. Indeed, delirium commonly occurs in conjunction with other acute organ failures
such as respiratory failure, shock, and/or renal failure. By the time of ICU admission, the
‘horse is out of the barn’ for many patients, because the syndrome has already developed
and therefore cannot be prevented. Even in these patients, though, “preventive” strategies
may be of benefit via their effect on duration of delirium. Multiple studies have found that
the number of days an ICU patient is delirious is associated with numerous adverse
outcomes, including cognitive impairment, physical disability and death in the year
following a critical illness.

Thus, we review herein strategies to prevent not only the development of delirium in
critically ill patients but also to prevent the persistence of delirium in the ICU, which may be
a more attainable goal. Many of these strategies are part of the recently described “ABCDE”
approach to ICU care, which clinicians can use to address modifiable risk factors associated
with delirium and improve outcomes for their patients.

DELIRIUM RISK FACTORS
The average medical ICU patient has 11 or more risk factors for developing delirium.11

These risk factors can be divided into baseline (predisposing) and hospital-related
(precipitating) factors.21 Baseline risk factors are those relating to a patient’s underlying
characteristics and comorbidities, and hospital-related factors are those relating to the
patient’s acute illness, its treatment and ICU management (Table 1). These risk factors
combine to cause delirium in a given patient such that a highly vulnerable patient may
develop delirium with only a minor insult (e.g., an elderly patient with underlying dementia
may develop delirium from a simple urinary tract infection), whereas a less vulnerable
patient often requires a greater insult or insults to develop delirium (e.g., a younger patient
without predisposing risk factors who develops delirium in the setting of septic shock and
ARDS requiring mechanical ventilation). In general, risk factors relating to the patient’s
acute illness and its treatment are potentially more modifiable than baseline risk factors, and
thus altering these risk factors may serve as one means to prevent delirium in the ICU.

DELIRIUM PREVENTION IN NON-ICU PATIENTS
Multicomponent strategies to prevent the development of delirium have yet to be fully
developed and studied in the ICU, but an overview of delirium prevention strategies that
have been examined carefully in other populations where delirium is prevalent, namely
hospitalized elderly patients and those undergoing hip fracture repair (Figure 1), is likely
informative for ICU clinicians despite the current paucity of evidence in this setting. Inouye
and colleagues, for example, studied a protocol aimed at reducing common risk factors for
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delirium among acutely ill elderly; the protocol targeted sleep depravation, disorientation,
immobility, dehydration, and visual and hearing impairment. In a randomized controlled
trial, this multi-faceted intervention was associated with a 40% relative reduction in the
development of delirium in the intervention group.22 Interestingly, this intervention was
more effective at preventing delirium than treating it once it had developed. In another
randomized trial, the efficacy of a delirium prevention protocol delivered by patient family
members was established. Family members were taught to recognize the signs and symptom
of delirium, to reorient their loved ones by providing them with familiar objects such as
family pictures, and to provide eyeglasses and hearing aids to avoid of sensory depravation.
These interventions reduced the number of cases of incident delirium by half.23 A third
randomized trial explored the effect of an early geriatrics consultation on the development of
delirium among patients undergoing surgical hip fracture repair.24 The geriatricians took a
protocolized approach to reducing the number of potentially deliriogenic medications,
provided adequate analgesic medications, controlled blood pressure, prevented hypoxemia,
and ensured the presence of eyeglasses and hearing aides. These interventions resulted in an
18% absolute reduction in incident delirium during the study period. In summary, all three
of these well-designed, randomized trials demonstrated that non-pharmacologic
interventions targeting multiple risk factors can reduce delirium prevalence in susceptible
populations of non-critically ill patients.

Other trials examined whether pharmacologic interventions, namely prophylactic
antipsychotics, can prevent delirium in post-operative populations; these trials yielded mixed
results. Elderly hip-surgery patients, for example, who were randomized to haloperidol
prophylaxis (rather than placebo) beginning prior to surgery and continuing for up to 3-days
post-operatively did not experience any reduction in the incidence of post-operative
delirium. The haloperidol group did, however, have significantly shorter duration of
delirium and a shorter hospital stay, suggesting that interventions intended to prevent
delirium may be beneficial despite the occurrence of delirium.25 A second trial in patients
undergoing joint arthroplasty compared olanzapine with placebo and did find a significantly
lower incidence of post-operative delirium in the olanzapine group.26 Finally, elective
cardiac surgery patients randomized to risperidone immediately following surgery were less
likely than those randomized to placebo to develop postoperative delirium compared with
placebo.27 These trials suggest that prophylactic administration of antipsychotics may
reduce the incidence of delirium in certain populations at high risk for developing delirium.

Importantly, the overall incidence of delirium in these non-ICU populations is much lower
than those observed in the ICU, where patients are typically exposed to many more risk
factors than those affecting non-ICU patients. Thus, the overall effectiveness of these
preventative interventions may not be generalizable to the ICU, and further investigation of
these strategies in the critically ill is needed. Nevertheless, non-pharmacologic interventions
targeting specific modifiable risk factors such as removing catheters when no longer needed,
providing reorientation to confused patients and ensuring the availability of eyeglasses and
hearing aids are low risk, low cost approaches that may be easily implemented in the ICU
and therefore warrant consideration as prevention strategies in the ICU. Prophylactic
antipsychotic administration has been studied in small ICU studies, which we will discuss
later in this article.

DELIRIUM PREVENTION STRATEGIES IN ICU PATIENTS
On the whole, the constellation of risk factors for delirium affecting individual ICU patients
varies from patient to patient and thus an individualized delirium prevention strategy should
be sought. Nonetheless, three risk factors in particular—sedatives, immobility and sleep
disruption—are widespread in the ICU as a result of clinical practice habits in most ICUs
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and therefore serve as important targets for delirium prevention. Additionally, antipsychotics
and cholinesterase inhibitors intended to prevent delirium in the ICU have been studied,
though the results to date have not suggested their use is warranted.

Preventing delirium through management of sedatives
The use of sedatives is nearly ubiquitous among patients receiving mechanical ventilation in
the ICU.28 A complete description of best practices for managing sedation in these patients
is beyond the scope of this review and is the subject of forthcoming expert guidelines.29 We
will focus therefore on two key components of sedation management that can improve brain
function: performing coordinated daily spontaneous awakening and spontaneous breathing
trials (Awake and Breathing Coordination) and avoiding administration of benzodiazepines.

The daily cessation of sedatives (whether given by infusion or bolus doses) combined with
daily spontaneous breathing trials in the Awakening and Breathing Controlled (ABC) Trial
resulted in a significant decrease in the number of days patients had acute brain dysfunction
compared with the control group.5 Specifically, duration of coma was significantly reduced,
whereas duration of delirium was not. When interpreting these findings, one must consider
that delirium cannot be assessed in patients who are comatose. Thus, a reduction in coma
among patients in the intervention group during the first few days following initiation of the
ABC protocol meant that a higher number of patients could be assessed and diagnosed with
delirium; i.e., delirium was no longer masked by sedative-induced coma, resulting in a bias
comparison of delirium duration. Though the overall duration of delirium was similar
between the two groups, patients in the intervention group were delirious earlier in their ICU
stay and had resolution of acute brain dysfunction sooner than patients in the usual care
group. Thus, compared with more traditional sedation strategies, daily interruption of
sedatives as part of the Wake Up and Breathe protocol studied in the ABC Trial reduces the
overall number of days ICU patients have acute brain dysfunction (coma plus delirium) and
speeds recovery of normal brain function.

Not only can the general approach by which sedatives are administered and discontinued in
the ICU affect brain dysfunction, but the type of sedatives administered can as well.
Benzodiazepines have been associated with delirium in several studies across multiple ICU
populations. Pandharipande and colleagues determined that receiving lorazepam was
independently associated with risk of delirium the next day in a dose-dependent manner,
such that patients who received 20 mg or more on a given day were nearly all delirious the
following day (with the exception of those who were comatose and could not be assessed for
delirium).30 Similarly, after adjusting for potential confounders in a population of surgical
and trauma ICU patients, receipt of midazolam was associated with a 2.75-fold increase in
the odds of developing delirium.7 Thus, one way to prevent delirium in the ICU may be to
avoid administering benzodiazepines for routine sedation.

Although numerous randomized trials have demonstrated faster awakening times from
sedation and shorter duration of mechanical ventilation among ICU patients sedated with
alternative sedatives (e.g., propofol or dexmedetomidine) rather than benzodiazepines, only
three trials have specifically measured delirium on a daily basis when comparing a
benzodiazepine to an alternative sedative.6,31,32 The MENDS (Maximizing the Efficacy of
Targeted Sedation and Reducing Neurologic Dysfunction) trial randomized mechanically
ventilated medical/surgical ICU patients to sedation with lorazepam vs dexmedetomidine for
up to 5 days and found that patients in the dexmedetomidine group had a median of 4 more
days alive and free of delirium or coma than those sedated with lorazepam.6 Additionally,
after the day of randomization, the daily prevalence of delirium was significantly lower for
patients in the dexmedetomidine group compared with those in the lorazepam group (Figure
2). In a second randomized trial comparing dexmedetomidine with a benzodiazepine, the
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SEDCOM (Safety and Efficacy or Dexmedetomidine Compared with Midazolam) trial,
patients sedated with midazolam had 23% higher delirium prevalence than those receiving
dexmedetomidine.31 Finally, Maldonado and colleagues randomized patients undergoing
elective cardiac valve operations to post-operative sedation with dexmedetomidine,
midazolam or propofol and found the incidence of delirium in the dexmedetomidine group
was significantly lower than either the midazolam or propofol groups.32 In contrast, the
recently published MIDEX trial compared dexmedetomidine with midazolam and reported
that a composite outcome of agitation, anxiety and delirium measured at a single point in
time 48 hours after the cessation of sedative infusion was not different between the
midazolam and dexmedetomidine groups.33 A simultaneously conducted trial comparing
dexmedetomidine with propofol (the PRODEX trial) also found no difference between
groups in agitation, anxiety and delirium 48 hours after sedative discontinuation, but neither
MIDEX nor PRODEX is informative regarding delirium given that the outcome was
assessed only once during these 45-day trials. The findings of the randomized trials which
implemented granular delirium measurements indicate that the avoidance of
benzodiazepines is an important strategy when seeking to both prevent delirium and reduce
its duration.

Preventing delirium through pain management
Pain is a modifiable risk factor for delirium and inadequate pain control is a frequent cause
for agitation in the ICU. When pain is not assessed and treated, patients may be
inappropriately given a sedative medication rather than an analgesic medication. Payen and
colleagues found that ICU patients who were assessed for pain were less likely to receive
sedatives, particularly deliriogenic benzodiazepines, and more likely to receive analgesic
medications (non-opioids or opioids) than those who never had a pain assessment.34

The relationship between and opioid analgesics and delirium in the ICU may appear
complex when examining the literature, given the seemingly conflicting results of
observational studies. But, these results yield a consistent message when understood in light
of the dual effects of opioid medications: analgesia and sedation. In ICU populations where
opioids are used most often used to treat pain (e.g., in trauma and burn ICU populations),
treatment with opioid analgesics has been associated with a reduced risk of delirium.7,35

Conversely, in ICU populations, such as in general medical and surgical ICU populations,
where opioids are frequently used for sedation (either alone or in conjunction with other
sedating medications, particularly benzodiazepines), treatment with opioid analgesics has
been associated with an increased risk of delirium, especially when their use induces
coma.3,7,13,36,37

In summary, these data suggest that opioids used to treat pain are protective against the
development of delirium whereas those used at doses high enough to cause sedation may
increase the risk of delirium. Therefore, patients should undergo regular pain assessments
and when pain is detected, effective doses of an analgesic medication should be given taking
care to avoid inducing heavy sedation.

Preventing delirium through early mobilization of ICU patients
Immobility has been identified as a risk factor for delirium in multiple non-ICU studies.21,22

But until recently, conventional wisdom held that critically ill patients, particularly those
receiving mechanical ventilation, were too sick to participate in physical rehabilitation and
mobility. In recent years, however, this belief was challenged and the safety and efficacy of
providing ICU patients with physical rehabilitation at the earliest stages of their illness was
demonstrated.38–44
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Two studies of early mobilization assessed patients for delirium to examine the relationship
between early mobility/physical rehabilitation and delirium.41,42 Schweickert et al., for
example, performed a randomized trial of early physical and occupational therapy (PT/OT)
beginning within the first 72 hours of endotracheal intubation and assessed patients for
delirium on a daily basis.41 Patients in the early PT/OT group had half the number of days of
delirium while in the ICU compared with those receiving usual care. A similar finding was
noted in a quality improvement project at Johns Hopkins Hospital, where an emphasis was
placed on reducing deep sedation and increasing the number of patients managed with early
mobility. In the year following the implementation of this quality improvement project,
patients spent more days without delirium and coma than those managed prior to project
initiation.42 These data suggest a role for early mobility in the reduction of the duration of
delirium among critically ill patients. Further study is needed to determine whether these
interventions can prevent the development of delirium.

Preventing delirium through improving sleep in the ICU
Sleep depravation is nearly universal for ICU patients, with the average ICU patient sleeping
between 2 and 8 hours in a 24-hour period.45 Sleep in the ICU is characterized by frequent
interruptions and almost half occurs during the daytime hours; thus, very little sleep in the
ICU is restorative, REM sleep.45,46 Reasons for poor sleep in the ICU include the
continuous cycle of alarms, lights, beepers, care-related interruptions, pain, anxiety and
ventilator dyssynchrony.47 Additionally, critically ill patients are frequently treated with
medications that disrupt REM sleep including sedatives (particularly benzodiazepines),
analgesics, vasopressors, beta-agonists, and corticosteroids.48 The association between sleep
depravation and delirium is unclear, as both can present with symptoms of inattention,
fluctuating mental status, memory impairment and cognitive dysfunction.49,50 Nevertheless,
non-pharmacologic and pharmacologic sleep-promoting interventions for ICU patients have
been studied, but only one trial assessed whether improving sleep reduces delirium in the
ICU.51–53 Van Rompaey and colleagues randomized adult ICU patients to nighttime earplug
use or no earplugs. Patients sleeping with earplugs reported better sleep during the first night
in the ICU and fewer patients in this group demonstrated delirium or mild confusion during
the five-night study period.51 Thus, while further study is needed into potential mechanisms
linking sleep depravation and delirium, and future trials of interventions seeking to improve
the quantity and quality of sleep in the ICU are needed and should include delirium
measurement as outcomes, available evidence suggests that enhancing sleep through non-
pharmacologic means can reduce the incidence of delirium. Noise-reduction strategies (such
as earplugs), normalizing day-night illumination, minimizing care-related interventions
during normal sleeping hours, and interventions promoting patient comfort and relaxation
are low risk and often inexpensive and should be implemented to prevent delirium.

Preventing delirium through pharmacologic interventions
Pharmacologic interventions to prevent delirium are attractive given the ease with which a
medication can be administered compared with the implementation of non-pharmacologic
interventions such as early mobility and sleep enhancing protocols, but there are currently
no medications Food and Drug Administration (FDA)-approved for the prevention or
treatment of delirium. Those some studies of pharmacologic agents to prevent delirium have
been performed, most included only cardiac surgery patients or post-operative hip fracture
patients; since these populations rarely require long-term ICU treatment, findings from these
studies may not be generalizable to medical and surgical ICU populations.54–57 Two studies,
however, have specifically explored the role of antipsychotics for primary delirium
prevention among critically ill, non-cardiac surgery patients. The Modifying the Incidence
of Neurological Dysfunction (MIND) study randomized mechanically ventilated patients
admitted to medical, surgical or trauma ICUs across six institutions to receive haloperidol,
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ziprazidone, or placebo, with treatment started immediately after enrollment (some patients
were already delirious whereas others were not).58 Compared with placboe, neither of the
antipsychotic drugs studied increased the number of days patients had normal brain function
(i.e., were alive without coma or delirium). In contrast, Wang and colleagues randomized
postoperative, non-cardiac surgery patients age 65 years and older to prophylactic
haloperidol or placebo and found that patients receiving haloperidol prophylaxis were less
likely to develop delirium during the seven-day study period.59 One major difference
between these two studies, which may explain their disparate findings, is the severity of
illness in study populations; the Wang study enrolled elective surgery patients who were not
severely ill, whereas the MIND study included only critically ill patients on mechanical
ventilation for acute respiratory failure. To date, these two studies represent the only two
placebo-controlled trials of antipsychotics for prevention of ICU delirium. Though a large
placebo-controlled trial of antipsychotics for the treatment delirium is ongoing,60 more data
are needed before antipsychotics can be routinely recommended for the prevention of
delirium in the ICU.

Three studies of pharmacologic interventions intended to treat delirium during critical illness
are worthy of mention. In an early trial, haloperidol was compared with the atypical
antipsychotic olanzapine in delirious, critically ill adults and demonstrated a similar rate of
improvement in delirium index scores, but no placebo comparator was used.61 A second
small trial compared quetiapine to placebo among patients already receiving haloperidol and
found faster resolution of delirium symptoms among patients treated with quetiapine.62

Finally, a randomized trial compared the efficacy of adding rivastigmine, a cholinesterase
inhibitor, to haloperidol for the treatment of delirious ICU patients.63 This trial was stopped
early for higher mortality among those patients receiving rivastigmine.

Thus, prophylactic administration of antipsychotics to prevent delirium may be indicated in
elderly post-operative patients but there is no evidence currently supporting this approach in
the broader population of critically ill patients. Routine treatment of delirium with
antipsychotics is the subject of ongoing study. Current evidence from one small study
suggests a potential benefit to the addition of quetiapine to haloperidol, but these findings
need corroboration in a larger, multicenter trial. Finally, cholinesterase inhibitors should not
be used to treat delirious patients in the ICU.

The ABCDE approach to combining best practices to prevent delirium
Delirium in the ICU is frequently multifactorial; thus, it is unlikely that a single intervention
alone can prevent or reduce delirium with regularity. Therefore a bundled approach
combining evidence-based practices in sedation management, ventilator weaning, delirium
management and early mobility and exercise, which is referred to as the ABCDE approach,
has been proposed to improve multiple outcomes, including preventing and reducing the
duration of delirium in the ICU (Table 2).64–66 The ABCDEs combines Awakening and
Breathing Coordination for liberation from sedation and mechanical ventilation, Choosing
sedatives that are less likely to increase risk of delirium, Delirium management, and finally,
Early mobility and Exercise. In addition to potential positive effects on delirium,
components of the ABCDEs are individually associated with numerous improvements in
outcomes, including shorter duration of mechanical ventilation, shorter ICU and hospital
length of stay, improved functional outcomes and improved survival.

Awakening and Breathing Coordination—As discussed above, daily spontaneous
awakening trials coordinated with daily spontaneous breathing trials were associated with a
significant decrease in the overall duration of acute brain dysfunction in the ABC Trial.
What is more, patients managed with this strategy were extubated an average of three days
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sooner and were discharged from the ICU and hospital an average of four days sooner than
those managed with usual care. Remarkably, the coordination of daily spontaneous
awakening trials and spontaneous breathing trials was associated with a 14% reduction in
mortality at 1-year follow-up.5

Choice of Sedative Agent—The choice of sedating agent can similarly have important
implications not only for delirium but also duration of mechanical ventilation and other
outcomes. Both the MENDS and SEDCOM trials described above reported a decrease in
delirium in the groups treated with dexmedetomidine compared with those treated with
benzodiazepines. The SEDCOM trial also reported a 2-day reduction in time to extubation
among patients treated with dexmedetomidine rather than midazolam. In the MIDEX study,
treatment with dexmedetomidine also led to a shorter duration of mechanical ventilation
than sedation with midazolam.33 Additionally, an a priori-specified subgroup analysis of
patients with severe sepsis in the MENDS trial demonstrated that septic patients treated with
dexmedetomidine had an increased number of ventilator-free days and a significantly lower
28-day mortality than septic patients treated with lorazepam.67 Thus, treatment with sedative
agents other than benzodiazepines is associated with reductions in delirium development as
well as reductions in duration of mechanical ventilation.

Delirium Monitoring and Management—Delirium is commonly overlooked by ICU
practitioners unless a validated screening tool is used to detect its presence.68,69 Thus,
clinicians should monitor patients for the presence of delirium using a delirium screening
tool designed for use in the ICU. Recent expert guidelines advocate the use of the Confusion
Assessment Method for the ICU (CAM-ICU) or the Intensive Care Unit Delirium Screening
Checklist (ICDSC).29 Whereas delirium monitoring is not associated with preventing the
syndrome or shortening its duration, the presence of a positive screening test alerts the
clinician to look for a reversible or treatable risk factor (Table 1). Only after identifying and
treating reversible causes and attempting non-pharmacologic management of patients at risk
for or with delirium (e.g., addressing sleep depravation, immobility, dehydration, visual and
hearing impairment) should the clinician consider pharmacologic interventions.

Early Mobility and Exercise—The beneficial effects of early physical rehabilitation/
early mobility in reducing delirium were presented above. Early mobility is associated with
numerous other beneficial outcomes in addition to effects on cognition. Morris and
colleagues found that patients treated with an early mobility protocol were out of bed nearly
1 week earlier, were discharged from the ICU 2 days earlier, and were discharged from the
hospital 3.5 days earlier than those receiving usual care.39 The effects of this intervention
were long lasting, as patients who were treated by the early mobility team while in the ICU
were less likely to be readmitted to the hospital or die in the year following their index
hospitalization.40 Schewickert and collaborators conducted the first randomized trial of early
physical and occupational therapy in ICU patients, during which patients in the intervention
group first received therapy within 72-hours of intubation, nearly 6 days sooner than those in
the usual care group.41 In addition to a reduction in delirium duration, receipt of early PT/
OT was associated with an increased probability of return to baseline functional status at the
time of hospital discharge. Finally, Needham and colleagues reported a 2-day shorter
average length of ICU stay and a 3-day shorter hospital length of stay compared with the
previous year following the implementation of a quality improvement initiative that
emphasized freeing patients from deep sedation and routine consultation of physical therapy,
occupational therapy and physiatry for critically ill patients.42
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CONCLUSION
Delirium in the ICU is exceedingly common and risk factors for delirium among the
critically ill are nearly ubiquitous. Nevertheless, addressing modifiable risk factors including
sedation management, deliriogenic medications, immobility, sleep disruption can help to
prevent and reduce the duration of this deadly syndrome. The ABCDE approach to critical
care is a bundled approach that clinicians can implement for many patients treated in their
ICUs to prevent the adverse outcomes associated with delirium and critical illness.
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1. Delirium in the ICU is exceedingly common and risk factors for delirium among
the critically ill are nearly ubiquitous.

2. Addressing modifiable risk factors including sedation management, deliriogenic
medications, immobility, sleep disruption can help to prevent and reduce the
duration of this deadly syndrome.

3. The ABCDE approach to critical care is a bundled approach that clinicians can
implement for many patients treated in their ICUs to prevent the adverse
outcomes associated with delirium and critical illness.
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Figure 1.
Prevalence of delirium in non-pharmacologic delirium prevention trials. Inouye and
colleagues studied the Hospital Elder Life Program (HELP) protocol in hospitalized elderly
and found a reduction in delirium prevalence from 15% among patients in the usual care
group to 9.9% among patients in the intervention group.22 A similar protocol, studied by
Martinez and colleagues, utilized family members to deliver the non-pharmacologic
interventions to acutely ill elderly patients and found a reduction in delirium prevalence
from 13.3% in the usual care group to 5.6% in the intervention group.23 Finally,
Marcantonio and colleagues found that a geriatrics consultation in patients undergoing
surgical fixation of hip fractures reduced delirium from 50% in patients not receiving a
consultation to 32% in patients who received a consultation.24
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Figure 2.
In the MENDS trial dexmedetomidine significantly reduced the prevalence of delirium over
time. The sample size changes with study day as patients were extubated, died, discharged
from the ICU or did not have delirium assessed. Reproduced with permission from
Pandharipande et al., Critical Care 2010; 14: R38.
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Table 1

Delirium Risk Factors
Critically ill patients are exposed to a multitude of risk factors for delirium relating to baseline comorbidities,
acute illness and treatment in the hospital/ICU. These risk factors may be viewed as unmodifiable/
unpreventable or potentially modifiable/preventable. Delirium prevention in the ICU should focus on reducing
the number and duration of potentially modifiable/preventable risk factors.

Unmodifiable/ Unpreventable Risk Factors Potentially Modifiable/ Preventable Risk Factors

Baseline Risk Factors Age

APOE-4 genotype

History of Hypertension

Pre-existing cognitive impairment Sensory depravation (i.e., Hearing or Vision
Impairment)

History of Alcohol Use

History of Tobacco Use

History of Depression

Acute Illness-Related Risk Factors High Severity of Illness Anemia

Respiratory Disease Acidosis

Medical Illness (vs. Surgical) Hypotension

Need for mechanical ventilation Infection/Sepsis

Number of infusing medications Metabolic disturbances (e.g. hypocalcemia,
hyponatremia, azotemia, transaminitis,
hyperamylasemia, hyperbilirubinemia)Elevated inflammatory biomarkers

High LNAA metabolite levels Fever

Hospital-Related Risk Factors Lack of visitors

Sedatives/Analgesics (e.g. benzodiazipines and
opiates)

Lack of daylight Immobility

Isolation Bladder catheters

Vascular catheters

Gastric tubes

Sleep depravation

APOE-4: apolipoprotien-E4 polymorphism; CRP: C-reactive protein; LNAA: Large neutral amino acids
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Table 2

The ABCDEs of delirium prevention.

Intervention Improved Delirium Outcomes Other Improved Outcomes

Awakening and Breathing Coordination
Combine daily spontaneous awakening trials with daily
spontaneous breathing trials Shorter coma duration

Shorter duration of mechanical ventilation

Shorter ICU and hospital length of stay

Improved Survival at 1-year

Choice of sedative agents
Avoid benzodiazepines

Lower prevalence of delirium Shorter duration of mechanical ventilation

Shorter duration of acute brain
dysfunction (duration or coma)

Greater Sedation Accuracy (more time at
target level)

Delirium Monitoring & Management
Frequently monitor patients for delirium and address
modifiable/preventable risk factors and provide non-
pharmacologic interventions (reorientation, cognitive
stimulation, assess and treat pain, reduce sleep
interruption and non-pharmacologic sleep
enhancement)

Increased detection of delirium

Early Mobility and Exercise
Mobilize patients out of bed early in the course of their
critical illness Shorter delirium duration

Increased return to functional
independence at hospital discharge

Shorter ICU and hospital length of stay

Decreased odds of death/rehospitalization
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