CRITICAL CARE
SCIENTIFIC UPDATE

™

Reducing Iatrogenesis in the ICU: Delirium and
Associated Complications in Critically Ill Patients
A review of presentations and discussion from the Critical Care Canada Forum
Toronto, Ontario

November 13-16, 2011

Discussed by: Shannon Goddard, MD, FRCPC, and
Eddy Fan, MD, FRCPC
Delirium is an important and common problem in the
intensive care unit (ICU), representing a significant
problem in terms of resource use, mortality, and longterm patient-important outcomes. Beyond the more
intuitive challenges of caring for delirious patients in
this setting, there is a growing understanding that delirium carries with it broader consequences, both during a
patient’s ICU stay and in the longer term. This issue of
Critical Care Scientific Update outlines the “ABCDE”
management approach – awakening, breathing trials,
choice of sedation, delirium monitoring and treatment,
and early mobilization – and the evidence supporting
these interventions.
Historically, ICU care has focused on treating the
underlying reason for admission, correcting aberrant physiology, and supporting patients while they recover from
organ failure. Less attention has been paid to “back-end”
ICU care, the care that is provided during the patient’s
recovery from critical illness. This phase of critical illness
involves timely removal of unnecessary medical therapies,
introduction of rehabilitation strategies, and the management of delirium.
Delirium is defined in the fourth edition (text revision)
of the Diagnostic and Statistical Manual (DSM-IV-TR) as
“a disturbance of consciousness and a change in cognition
that develop over a short period of time”.1 The hallmark of
delirium is inattention. It is often associated with psychomotor symptoms (both increased and decreased), perceptual disturbances, disordered sleep, and mood

alterations. The DSM-IV further categorizes delirium
according to etiology as either related to a general medical
condition, substance-induced, or multifactorial. Clinicians
have further characterized delirium in terms of the motor
features as hyperactive, hypoactive, and mixed types.2 These
features may range from lethargy and restlessness through
to agitation, hypervigilance, and combative behaviour. In
contrast to hyperactive delirium, patients with hypoactive
(or “quiet”) delirium are lethargic, have markedly reduced
motor activity and difficulty interacting with others or the
environment.
The pathophysiology of delirium is not well understood. However, current literature suggests that alterations
in neurotransmitters, cerebral blood flow, and integrity of
the blood-brain barrier may play a role. Theories are emerging regarding the potential impact of conditions or risk
factors associated with delirium (eg, sedation, sepsis) on
these physiologic changes. For example, dynamic imaging
studies show that cerebral blood flow is significantly
impaired during acute delirium, leading to global cerebral
hypoperfusion. This may help to explain the pathophysiological basis of some of the long-term consequences of
delirium. In septic patients, the blood-brain barrier may be
disrupted, leading to impaired capillary delivery of nutrients
and oxygen to neuronal cells. Gamma-aminobutyric acid
(GABA), a potent inhibitory neurotransmitter in the brain,
is affected by many commonly used sedating medications
(eg, benzodiazepines, propofol), and its reduction leads to
unpredictable neuronal arousal. Investigating the role of
sepsis in delirium is methodologically challenging, given the
contributions of changing patient physiology, medical and
surgical interventions, and the likely multifactorial nature of
the process.
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It is estimated that 60%-80% of patients on mechanical
ventilation and 40%-60% of ICU patients not on mechanical
ventilation have delirium.3-8 At first glance, these estimates
may seem high, but this is probably due, in part, to significant underrecognition of delirium without daily monitoring
in critically ill patients.9 The diagnosis of delirium compels
the clinician to focus on the bedside evaluation, and is easily
missed without a directed assessment with validated instruments. In fact, a large study demonstrated that the majority
of ICU patients suffer from mixed delirium (55%), followed
by hypoactive delirium (43%), rather than a purely agitated
delirium (2%), where physical agitation and outward confusion are clear.10 Furthermore, hypoactive delirium may be
missed in up to 75% of patients.9

The Consequences of Delirium
The association between delirium and worsening of
patient-important outcomes has been well described in the
literature, although the specific nature of that association is
still being explored. This association may in part be
explained by delirium as a marker for severity of illness; sicker
patients get delirium and those same patients have poor outcomes. However, clinicians and researchers have become
increasingly focused on the causal role delirium may play in
the development of these outcomes.
Perhaps not surprisingly to front-line clinicians, ICU and
hospital length of stay are both longer in patients with delirium,5,11,12 with a resulting increase in hospital costs.13 Importantly, delirium is associated with increased mortality, even
beyond the hospital stay. In a prospective cohort study of
mechanically ventilated ICU patients, those with delirium
had a 3-fold increased risk of death at 6 months.5 This relationship is more significant with greater duration of delirium.14 Pisani et al15 identified a 10% increased risk of death at
one year for each day of delirium in the ICU.
There is also an important impact on long-term outcomes. Patients who suffer from delirium during their ICU
stay are more likely to be discharged to another institution
(eg, complex care facility) instead of home.16 Long-term
neurocognitive impairment has been demonstrated in
prospective studies, both with self-reports17 and objective
testing.18,19 Girard et al20 found a significant association
between duration of delirium and cognitive impairment at 3
and 12 months.
One challenge in studying these outcomes is the lack of
baseline data on cognitive function. One large, prospective,
cohort study of patients >65 years with normal baseline cognition looked at long-term neurocognitive outcomes based
on acute care hospitalization (both ICU and non-ICU
admissions). This study demonstrated that those with any
hospital admission had a higher risk of incident dementia
after discharge. Those admitted to the ICU had a 2-fold
higher risk of dementia, but this was not statistically significant.21 Furthermore, the small proportion of ICU patients
among the total cohort raises the question of whether poor

long-term outcomes in critically ill patients is simply a
feature of illness requiring hospitalization.22
Finally, structural correlates of these impairments exist;
survivors of acute respiratory distress syndrome have evidence of atrophy on brain computed tomography when
compared to age-matched controls.23

Managing Delirium in a Complex Environment
The complex nature of delirium leads to significant
underdiagnosis and undertreatment, and therefore requires a
multimodal management approach. This approach must be
integrated with other treatment goals and priorities in the
critical care environment and supported, whenever possible,
by the best existing published evidence. One approach to
integrating delirium management into other best practices is
the “ABCDE” approach.24 The ABCDE approach consists of
5 basic evidence-based interventions (See Table 1), which
are focused on integrating liberation from mechanical ventilation with awakening and rehabilitating ICU patients.
A – Awakening
It has become clear that deep sedation by continuous
intravenous infusion leads to delayed extubation and prolonged ICU stay.25,26 A landmark study by Kress et al25
demonstrated shorter median durations of mechanical ventilation (4.9 versus 7.3 days; P=0.004) and ICU length of stay
(6.4 versus 9.9 days; P=0.02) in patients who received daily
sedative interruptions compared with “usual care.”
Despite this compelling evidence, this intervention has
been difficult to implement in many centres. The use of any
sedation protocol is low in most chart reviews.27-29 Even in
clinician self-reporting studies, daily sedation interruption is
infrequent.30 Healthcare providers routinely cite concern
about device removal, compromise of patient comfort, and
compromised respiratory status as reasons why daily sedation
is not interrupted.31 However, in the study by Kress et al,25
the incidence of complications (eg, self-extubation) was not
different between groups (4% in the daily interruption group
versus 7% among controls; P=0.88).
Several studies have demonstrated an association
between the risk of delirium and the use of sedatives and
analgesic medications, particularly benzodiazepines.32-34
Thus, reduction in the amount of sedation and analgesia use
may improve the risk of developing delirium.
B – Breathing trials
Liberation from mechanical ventilation is a key goal for
most ICU patients. Endotracheal tubes and ventilators contribute to delirium, increase sedation and pose a barrier to
nursing care and physical therapy. Performing routine daily
spontaneous breathing trials (SBTs) on mechanically ventilated patients leads to a significant reduction in median duration of mechanical ventilation (4.5 versus 6 days, P=0.004).35
When daily sedation interruption and SBTs are combined,
there appears to be further reduction in the duration of

Table 1: The ABCDE Approach to Delirium
Management 60
A – Awakening (daily)

Interruption of sedation, with
subsequent reduction by half if
patient cannot be extubated

B – Daily spontaneous
breathing trial

Should occur concurrently with
daily awakening

C – Choice of sedation

Avoid benzodiazepines, which
may contribute to delirium
Consider use of alpha-2
agonists (eg, clonidine,
dexmedetomidine).

D – Delirium
assessment

Use validated scale (eg, CAMICU or ICDSC) to assess daily
for presence of delirium

E – Exercise/
early mobility

Institute a program for early
mobility for all ICU patients

CAM-ICU = Confusion Assessment Method for the Intensive Care Unit;
ICDSC = Intensive Care Delirium Screening Checklist; ICU = intensive care unit

mechanical ventilation, as measured by ventilator-free days as
compared to usual sedation practices and daily SBTs (mean
difference 3.1 days, 95% confidence interval [CI] 0.7 to 5.6;
P=0.02).4 However, SBTs are not being routinely performed
in daily clinical practice, and along with sedative interruptions, represent important targets for quality improvement in
the ICU.36,37
C – Choice of sedation
Traditionally, sedation in the ICU has focused on
GABA-active agents, such as benzodiazepines and propofol,
likely because these were the most available agents. In a
review of sedation and analgesia practices from around the
world, Mehta et al30 noted that in every survey, midazolam
(or benzodiazepines in general) and propofol were cited as
the most frequent agents. However, there is an evolving
body of literature showing that non-GABA active agents may
be better and that sedating agents should not be used in lieu
of appropriate analgesia.
Dexmedetomidine is a novel alpha-2 agonist that has
both sedative and analgesic effects, without significant respiratory depression, making it a well-suited drug for ICU
sedation.38 Four large, randomized, controlled trials have
compared dexmedetomidine to lorazepam,6 midazolam,39,40
or propofol40 for sedation. In the first study (MENDS trial),
patients on dexmedetomidine had 4 fewer days of delirium
or coma than those on lorazepam (median 3 versus 7 days;
P=0.01). Similarly, in the second study (SEDCOM trial),
patients treated with dexmedetomidine had equal levels of
sedation, but less delirium (difference, 22.6%; 95% CI, 14%
to 33%). They also had a shorter time to extubation,
although ICU length of stay was similar. Finally, in the
MIDEX and PRODEX trials, dexmedetomidine was associated with significantly shorter median duration of mechani-

cal ventilation as compared to midazolam (123 versus 164
hours; P=0.03) but not propofol (97 versus 118 hours;
P=0.24); however, dexmedetomidine was associated with
significantly more hypotension and bradycardia than midazolam. It is important to note that these trials do not tell us
whether the observed improvement in delirium is related to
the dexmedetomidine or to avoidance of benzodiazepines.
Addressing pain in ICU patients is an important component of delirium prevention and management. In some cases,
opioids, which may result in sedation, may be used to
manage delirium when the cause of the delirium is pain. For
example, in a study of burn patients suffering from significant pain, benzodiazepines increased the risk of delirium
while opioids were protective.41 Finally, in a randomized
study comparing “no sedation” (prioritizing analgesia with
morphine boluses and without infusions of sedative or analgesics) as compared to sedation with daily interruption, agitated delirium was more frequent in the no sedation group
(20 versus 4%; P=0.04), but the differences may have been
due to difficulties in detecting delirium in the daily interruption group, who may have been more sedated.42
D - Delirium monitoring and treatment
As mentioned previously, underdiagnosis of delirium is a
significant problem, particularly among patients suffering
predominantly from the hypoactive form.9 Active screening
detects delirium at a prevalence of 60%-80%.3-8
Screening for delirium is a 2-step process that requires
first assessing the level of sedation/arousal, then screening
for delirium using a validated instrument. For daily assessments of sedation/arousal level, one of several well-known
tools may be used, including the Sedation-Agitation Scale
(SAS), Ramsay Scale, or the Richmond Agitation-Sedation
Scale (RASS); examples are available at www.icudelirium.org.
The RASS scale has excellent inter-rater reliability and criterion, construct, and face validity,43,44 and is useful for following patients over time. Subsequent to an assessment of
sedation/arousal, a specific delirium assessment tool should
be employed. Two commonly used instruments are the
Intensive Care Delirium Screening Checklist (ICDSC) and
the Confusion Assessment Method for the Intensive Care
Unit (CAM-ICU) (Table 2), both of which have been
shown to have good sensitivity and specificity.45,46
Once delirium has been identified, the clinician can focus
on management. The first priority in managing delirium
should be identification and treatment/reversal of underlying causes. A memory guide or mnemonic may be useful to
remind clinicians of common causes of delirium (Table 3).
Commonly, infection or sepsis may cause or contribute to
delirium. Medical interventions such as sedation with benzodiazepines, physical restraints, or intubation may play a role.
Once those issues have been minimized, nonpharmacological interventions may be employed. Currently, the best nonpharmacological intervention shown to reduce delirium is
early mobilization, although the evidence is limited to

Table 2: Delirium Screening Tools
CAM-ICU 45

ICDSC46

Criteria

1.
2.
3.
4.

1.
2.
3.
4.
5.
6.
7.

Scoring

The patient is determined to be
delirious if he/she manifests both
features 1 and 2, plus either feature
3 or 4.

Acute onset or fluctuating course
Inattention
Disorganized thinking
Altered level of consciousness

Inattention
Disorientation
Hallucination-delusion-psychosis
Psychomotor agitation or retardation
Inappropriate speech or mood
Sleep/wake cycle disturbance
Symptom fluctuation

The checklist is completed based on information collected from
each entire 8-hour shift or from previous 24 hours. Each item can
be scored 1 for obvious manifestations, or 0 for no manifestation
or no assessment possible. A score of ≥4 points indicates delirium.

medical ICU patients.47 Beyond this, no high-quality
data exist; however, noninvasive strategies such as constant patient reorientation, correction of sensory deficits
(eg, eye glasses, hearing aids), and sleep protocols have
been described.48
Pharmacological treatments for delirium are not well
established. As described earlier, dexmedetomidine may
have benefit, although its role may be in avoiding other
deliriogenic agents rather than it being a specific treatment for delirium. Antipsychotic agents are often used,
although there are limited and conflicting data regarding
their use in the treatment of delirium. Only one clinical
trial has compared typical antipsychotics to placebo in
ICU patients as delirium prevention. This feasibility study
found no difference in days alive without delirium or
coma in a 3-group, double-blind, randomized trial of
haloperidol versus ziprasidone versus placebo.49 Extrapyramidal side effects were rare in all groups. The results
of this pilot study formed the basis of ongoing Modifying
the Impact of ICU-Associated Neurologic Dysfunction
(MIND)-USA randomized, controlled trial (ClinicalTrials.gov NCT01211522), which will evaluate the potential
role of haloperidol and/or ziprasidone in the management of delirium. A few trials examined the effects of
atypical antipsychotics. Skrobik et al50 compared olanzapine to haloperidol for the treatment of ICU delirium, and
found no difference in delirium symptoms between the 2
groups, although more extrapyramidal symptoms were
seen in the haloperidol group. Conclusions from this trial
are limited by its small sample size (73 patients) and the
lack of blinding among clinicians participating in the
study. More recently, Devlin et al51 compared quetiapine
to placebo in ICU patients already receiving as-needed
haloperidol. Patients receiving quetiapine demonstrated
shorter times to first resolution of delirium (1.0 versus
4.5 days; P=0.001), and a shorter duration of delirium
(36 versus 120 hours; P=0.006). Again, the results of this
study are limited by its small sample size (36 patients) and
require confirmation in a large, randomized controlled
trial. Importantly, none of these clinical trials demon-

strated any serious adverse events from the use of antipsychotics in the management of delirium.
At this time, there is no literature to support the
routine use of antipsychotics for delirium prophylaxis in
critically ill patients. Interestingly, a randomized,
placebo-controlled trial in 430 elderly hip surgery
patients demonstrated no impact of haloperidol (started
preoperatively and continued for 3 days postoperatively)
on the incidence of delirium (16% in both groups);
however, it significantly reduced the severity and duration of delirium, without increased adverse events.52
Future studies are needed to evaluate the efficacy and
safety of antipsychotics for the prevention and treatment
of delirium in the ICU, as well as its potential impact on
long-term outcomes in survivors of critical illness.
E – Early mobilization
A number of studies have shown that early mobilization is both safe and feasible in mechanically ventilated
patients.53-57 One randomized trial demonstrated that
when paired with sedative interruption and SBTs,
patients who were part of an early rehabilitation protocol were more likely to achieve functional independence
at hospital discharge (odds ratio 2.7; P=0.02).47 Interestingly, patients in the intervention arm also had a shorter
Table 3: The THINK Mnemonic for Diagnosis
of Etiology of Delirium 48
T

Toxic situations
– Congestive heart failure, shock,
dehydration, deliriogenic medications
(tight titration), new organ failure
(eg, acute kidney injury, liver failure)

H

Hypoxemia

I

Infection/sepsis (nosocomial), Immobilization

N

Nonpharmacological interventions
– Hearing aids, glasses, reorientation, sleep
protocols, music, noise control, early
rehabilitation

K

K+ (potassium) or electrolyte problems
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duration of delirium (2 versus 4 days; P=0.01). Oversedation and delirium are important barriers to early
rehabilitation.57,58 Strategies outlined above to aggressively limit oversedation and the duration and severity of
delirium may increase the number of, and rapidity at
which, patients in the ICU may become eligible for
physical and occupational therapy.59 Finally, although
these data are promising, these studies have focused on
patients admitted to medical ICUs and these results have
not been replicated in other critically ill populations
(eg, surgical, trauma, neurological, or mixed ICUs).

Conclusion
Delirium is a highly prevalent disorder in the ICU,
with significant implications for both in-hospital and
long-term outcomes. It is significantly associated with
prolonged ICU length of stay, long-term neurocognitive
impairment, and increased mortality. The diagnosis can
be subtle, particularly when patients have the hypoactive
subtype. Thus, accurate and timely diagnosis requires
active screening at the bedside with validated tools. Traditional strategies of deep sedation and immobilization
are gradually being replaced with a culture of the awake,
calm, cooperative, and mobile ICU patient. The
“ABCDE” approach combines multiple evidence-based
interventions into a logical, intuitive, and accessible protocol that can be used by healthcare professionals of different backgrounds in different settings to approach
delirium management within a holistic framework
designed to improve both short- and long-term outcomes in critically ill patients.
Many unanswered questions on the prevention and
management of delirium remain, including the optimal
pharmacological and nonpharmacological strategies for
the management of delirium. A better understanding of
the risk factors and mechanisms for the development of
delirium in the ICU, as well as their link to long-term
neurocognitive and neuropsychiatric sequelae, will help
to uncover new targets for potential interventions.
Careful attention to limiting “intensive” care when it is
no longer needed or helping our patients may help to get
them out of the ICU and hospital sooner, with mind and
body intact. Primum non nocere.
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Division of Critical Care Medicine, University of Toronto,
Toronto, Ontario. Dr. Fan is an Assistant Professor of
Medicine, Interdepartmental Division of Critical Care
Medicine, University of Toronto, and an Intensivist, Toronto
General and Mount Sinai hospitals, Toronto, Ontario.
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