SYMPOSIUM ON CRITICAL CARE

Management of delirium in the
intensive care unit

Intensive care psychosis, intensive care unit syndrome, acute confusional state and acute brain dysfunction are
all delirivm, a manifestation of acute brain failure associated with serious adverse outcomes. Most intensive care
delirivm is hypoactive and undetected. Screening for and managing delirivm could significantly improve outcomes.

terized by fluctuating mental status, inattention
with disorganized thinking and altered level of
consciousness (American Psychiatric Association, 2000).

D elirium is a manifestation of organ failure charac-

Delirium is a medical emergency because it is triggered
by an adverse event and is associated with poor patient
outcomes. The cost of not recognizing and managing
intensive care delirium is high. Fach additional day spent
in delirium is associated with an average of 10 extra days
in hospital and a 10% increased risk of death (Ely et al,
2004). After adjusting for confounding factors such as
pre-existing co-morbidity and cognitive impairment,
intensive care unit diagnosis and severity of illness,
delirious patients are 2—3 times more likely to die (Ely et
al, 2004). Most importantly delirium is associated with
long-term cognitive impairment equivalent to dementia
and with triggering Alzheimer’s disease (Jackson et al,
2004; Fong et al, 2009).

Worldwide the incidence ranges from 11% to over 80%
depending on the case mix of patients studied and the
screening tool used. In the UK among ventilated critically
ill patients the incidence is 55-69% (Page et al, 2009).
The incidence increases with the severity of sickness.

Motoric types of delirium
Three clinical subtypes have been described based on
arousal and psychomotor behaviour:
B Hyperactive (hyperaroused or agitated)
B Hypoactive (hypoalert or lethargic)
B Mixed (alternating periods of agitation and lethargy).
In the intensive care unit hypoactive delirium (43.5%)
or mixed (54.1%) are the most common presentations.
On intensive care and high dependency units, the pure
hyperactive variant accounts for the least number of
delirious patients, less than 2% (Peterson et al, 2006).
The hypoactive type is more frequent in the elderly and
associated with worse outcomes.

Because most intensive care delirium is hypoactive,
and patients are often sedated and intubated, delirium is
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missed by clinicians even when they are looking for it.
One intensive care unit study showed that nurses detect-
ed daily delirium in only 34.8% of cases with doctors
detecting delirium in only 28% (Spronk et al, 2009).

Monitoring the brain
The first step in managing delirium is recognizing it.
Intensive care delirium screening tools are quick, easy
and simple; no equipment is needed and there is no risk
to the patient. Monitoring the patients brain involves
assessing arousal and awareness, which is done by a seda-
tion score followed by delirium assessment. The majority
of UK intensive care units already use sedation scores as
an assessment of wakefulness to titrate sedative drugs.
There are two validated delirium-screening tools that
are useful in sedated, intubated patients. The confusion
assessment method — ICU (CAM-ICU) (Ely et al, 2001)
is a shortened non-verbal version of the confusion assess-
ment method taking less than 2 minutes to perform. The
confusion assessment method itself is an easy-to-admin-
ister instrument that has gained the approval of the
British Geriatrics Society. The intensive care delirium
screening checklist (Bergeron et al, 2001) is a checklist of
symptoms monitored over time. They were both devel-
oped and validated as clinical tools to be used at the
bedside for the routine screening for delirium. Currently
individual units decide which test to use based on local
preferences. Resources for intensive care delirium screen-
ing can be found at www.icudelirium.co.uk.

The confusion assessment method-ICU

The CAM-ICU (Figure I) can be performed on any
patient whether ventilated or on sedation who will open
his/her eyes and keep them open to a verbal stimulus.
Assess for altered or fluctuating mental status then for
inattention by using a 10-letter sequence where the
patient is required to correctly squeeze the clinician’s hand
only when the letter A is stated. Look for disorganized
thinking by the patient’s ability to answer four simple yes/
no questions and a command. Patients are defined as
delirious if altered mental status and inattention are
present with disorganized thinking and/or reduced level
of consciousness. Patients either screen positive or nega-
tive and it is a point in time assessment. Because delirium
is a fluctuating syndrome it is possible for a patient to
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screen negative at one point and then positive an hour
later. Otherwise one assessment per shift is suggested.

The original validation studies against the gold stand-
ard Diagnostic and Statistical Manual of Mental Disorders
diagnostic criteria demonstrated sensitivity of 93% and
specificity over 98%, with high inter-rater reliability
using this tool (Ely et al, 2001).

The Intensive Care Delirium Screening
Checklist

The Intensive Care Delirium Screening Checklist (Figure
2) is a checklist of information gathered over a shift,
generally observations that would be collected routinely
without the need for an additional test. These include:
altered level of consciousness, inattention, disorienta-
tion, hallucination or delusion, psychomotor agitation
or retardation, inappropriate mood or speech, sleep—
wake cycle disturbance or symptom fluctuation. If the
nurse observes a feature, e.g. a patient reaching out to
grab an unseen object presumably hallucinating, that is
ticked off as present during the shift. Inattention is
assessed subjectively by observing signs such as being
easily distracted or having difficulty following com-
mands. The level of consciousness would not score if the
patient were on sedation.

Validation studies using the gold standard criteria
demonstrated that this test has a reported sensitivity of
99% and a specificity of 64% (Bergeron et al, 2001).

If a patient is unresponsive such as the deeply sedated
or comatose patient, he/she cannot be screened for
delirium but is classed as ‘unable to assess’. These patients
have the worst outcomes (Ely et al, 2004).

Identify and manage the cause

The first and most important treatment strategy is to
identify and manage the cause (7able ). A full medical
history is taken with note of any predisposing and pre-
cipitating factors including cognitive impairment. Bear in
mind that often the commonest cause for an intensive care
patient developing incident delirium is a new infection or
drugs. Following a complete examination, appropriate
investigations should be undertaken looking for infective
and metabolic causes. Attention to basic intensive care
principles such as restoring oxygenation and blood pres-
sure may in themselves be enough to clear delirium in the
sick patient. If the precipitant is not at first obvious, con-
tinue to systematically normalize derangements while
excluding as many risk factors as possible. There is often
more than one precipitating factor in the elderly patient
(Pisani et al, 2007; Van Rompaey et al, 2008).

Delirium is triggered by an adverse event which may
be quite small in the vulnerable patient, e.g. a benzodi-
azepine given to aid sleep or a urinary tract infection.
Find out the cause and treat it. At the first author’s hos-
pital delirium has been treated successfully in different
patients with non-invasive ventilation, haemofiltration,
stopping steroids, giving fluids, giving antibiotics and

surgical debridement of an infected collection. Treat the
cause when possible and the delirium will often clear.

Reduce the risks

It is estimated that around 30% of cases of delirium in
the general hospital population are preventable (Inouye
et al, 1999). Given the non-exhaustive list of predispos-
ing and precipitating factors, it will not be possible to
stop intensive care delirium completely. There remains
no doubt, however, that preventing delirium is the most
effective strategy for reducing its frequency and compli-
cations. Because delirium is a multifactorial syndrome,
any successful approach usually has several components
targeting modifiable risk factors.

Multi-component strategy

One example of a successful approach was a strategy for
elderly medical patients using tested delirium prevention
interventions (Inouye et al, 1999). Six factors were tar-

Figure 1. Confusion assessment method-ICU to detect delirium. From Ely et al (2001).

Feature 1: Acute onset of mental status
changes or fluctuating course
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Feature 2: Inattention

and/or
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Feature 3: Disorganized thinking Feature 4: Altered level of consciousness

Figure 2. Intensive Care Delirium Screening Checklist. From Bergeron et al (2001).

Patient evaluation

Altered level of consciousness* (A—E) If A or B do not complete patient evaluation
Inattention

Disorientation

Hallucination-delusion-psychosis

Psychomotor agitation or retardation

Inappropriate speech or mood

Sleep/wake cycle disturhance

Symptom fluctuation

Total score (0-8)

Level of consciousness* Score
A = No response 0
B = Response to infense and repeated stimulation (loud voice and pain) 0
( = Response to mild or moderate stimulation 1
D = Normal wakefulness 0
E = Exaggerated response to normal stimulation 1

Scoring system: Obvious manifestation of an item = 1 point, no manifestation or no

assessment possible = 0 point
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geted for intervention, namely: cognitive impairment,
sleep deprivation, immobility, visual impairment, hear-
ing impairment and dehydration. In the original study
delirium developed in 9.9% of patients in the interven-
tion group as opposed to 15% in the usual care group.
Total numbers of days in delirium and the number of
episodes were both decreased.

Mobilization

Early mobilization is a key part of any intensive care
strategy, as immobility is a well-recognized risk factor for
delirium. It will require good sedation practices and pain
relief. Early active and passive physiotherapy tailored
according to the patient’s clinical state decreases duration
of delirium and length of stay (Schweickert et al,
2009).

Table 1. Risk factors from intensive care delirium studies: general

and cardiac

Pre-morbid

Pre-admission

In the intensive care unit

History of dementia

Mini Mental State Evaluation < 27

Hypertension

Age over 65 years

Depression

Cerebrovascular accident and transient ischaemic attack
Smoking

Alcoholism

Atrial fibrillation

Benzodiazepines pre-admission

Creatinine >180 pumol/litre

Arterial pH <7.35

Abnormal bilirubin level

Use of epidural (intensive care unit used epidural meperidine)
Lowest infraoperative hody temperature (cardiac)
Severity of illness

Infection

Hyponatraemia

Sedation-induced coma

Morphine

Benzodiazepines

Corticosteroids

Anticholinergic drugs

H2 blockers

Fentanyl

Lower Glasgow Coma Score (trauma)

Increased blood transfusion (trauma and cardiac)
Lower albumin

Intubation time (cardiac)

Restraints

Physical and medical restraints are risk factors for devel-
oping delirium. Constant electrocardiogram monitoring
and indwelling urinary catheters may be unnecessary
near to discharge and should be dispensed with as soon
as clinically possible.

Sedation and analgesia

Pain relief is essential and has been shown to be impor-
tant in reducing the incidence of delirium in fracture
neck of femur patients (Morrison et al, 2003).

Drugs
All psychoactive drugs have been implicated in the devel-
opment of delirium. The benzodiazepines are consistently
shown to precipitate and maintain delirium in patients
(Pandharipande et al, 2006). Different studies have shown
use of morphine and fentanyl to be risk factors, but
remember pain is also a risk factor. All gamma-aminobu-
tyric acid (GABA) agonist drugs including propofol would
be expected to have deliriogenic properties. Clonidine, the
o agonist, may be a useful adjunct to sedation in the vul-
nerable or delirious patient. Dexmedetomidine, a more
selective o agonist, is not currently available in the UK.
The manner in which sedation is administered in an
intensive care unit is at least as important as which drugs
are used. Sedation protocols should incorporate the use of
sedation scoring, daily sedation targets and sedation ‘holi-
days’ (Girard et al, 2008). The actual sedation score used
will depend on local practice, it is not the score so much
as using it to guide sedation that is important. Use the
minimum necessary while maintaining good analgesia.

Sleep

While it is not known whether sleep deprivation in hos-
pitals causes delirium or that delirium results in sleep—
wake disturbance it is known that intensive care patients
rarely are able to sleep for any period of time (Figueroa-
Ramos et al, 2009). Enabling sleep is good practice.

Eyes and ears
Make sure the patient’s ability to communicate is opti-
mized by addressing any visual or hearing impairment.

Pharmacological prevention
Currently there is not enough evidence to support the
use of prophylactic antipsychotics in order to prevent
delirium (Siddiqui et al, 2007). Studies demonstrating a
decrease in delirium have not translated to an improve-
ment in outcomes. This may be related to the study
design. In the critical care setting every patient is subject
to polypharmacy. Many drugs have anticholinergic prop-
erties creating a significant total anticholinergic load.
Rationalizing drugs is an important step in reducing
intensive care delirium (Naughton et al, 2005).

The need for treatment of alcohol withdrawal with ben-
zodiazepines is rarely disputed. This is grade A evidence
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from a meta-analysis and part of national guidelines in the
management of these patients (Mayo-Smith et al, 2004).

Pharmacological treatment

The mainstay of delirium drug therapy remains antipsy-
chotics. Haloperidol is the most commonly selected
agent. Delirium is caused by a central cholinergic defi-
ciency and relative excess of dopamine. Antipsychotics
are thought to work by D2 receptor blockade with associ-
ated enhanced acetylcholine release to restore the imbal-
ance of neurotransmitters in the brain.

Haloperidol

Haloperidol is the first-line drug recommended to treat
delirium in national and international guidelines alike
(Jacobi et al, 2002). The evidence is based on large case
series and case reports. In a UK survey of intensive care
consultants 74% use haloperidol as a first-line drug (Mac
Sweeney et al, 2010). As more delirium is recognized in
critically ill patients it is expected that haloperidol will be
used in increasing amounts.

Haloperidol is generally considered to be a safe drug to
be used in critically ill patients. It has limited respiratory
depressant and haemodynamic effects, with variable but
usually mild sedation. It is the only antipsychotic that can
be given intravenously. Before being given the patient
should have an electrocardiogram and his/her potassium
and magnesium levels corrected.

The side effects of haloperidol include torsades de pointes
(Hassaballa and Balk, 2003). This is a life-threatening mul-
tiforme ventricular arrthythmia that frequently degenerates
into ventricular fibrillation. Haloperidol must not be pre-
scribed in a patient who has a QTc over 500 msec and use
with extreme care if the QTc is over 450 msec. It is impor-
tant to monitor for extrapyramidal side effects which are
reversible with short-term use. Neuroleptic malignant syn-
drome is a rare but serious side effect.

In the UK most intensive care consultants use initial
doses of 2.5-5 mg haloperidol intravenously. A number
of regimens have been suggested, often involving a dou-
bling of the dose at 30-60-minute intervals until agita-
tion is controlled. Haloperidol can take up to 30 minutes
to take effect. Doses of haloperidol are variable and hard
to predict. The aim should be to use the minimum dose
required for the shortest period of time possible.

Following traumatic brain injury olanzapine may be
the drug of choice rather than haloperidol (Warden et al,
2006).

Hypoactive delirium and antipsychotics

When assessing treatment options for hypoactive deliri-

um, before administering pharmacological agents, think

about the following points:

B [s the hypoactive delirium hindering progress in wean-
ing from ventilation or mobilizing?

B [s the patient at risk of complications as a result of
hypoactive delirium?

B [s the patient fluctuating between hypo- and hyperac-
tive episodes?

Further step-wise treatment protocols may be viewed at

www.icudelirium.org.

Atypical antipsychotics

If the evidence for the use of haloperidol is limited there
is even less for the use of atypical antipsychotics. That
said olanzapine, which can be given intramuscularly, and
risperidone are useful second-line drugs (Rea et al, 2007).
They are thought to have fewer extrapyramidal side
effects than haloperidol.

Research evaluating the association between the use of
typical and atypical antipsychotics, adverse events and
mortality has produced mixed findings as a result of differ-
ences in data source, methodological approach, sample size
and geographical variation in treatment practices. Although
some have detected a positive association between antipsy-
chotic use and mortality, other studies report that antipsy-
chotics have no effect — or even a protective effect — on

mortality (Wang et al, 2005; Raivio et al, 2007).

Other drugs
The association between delirium and a central choliner-
gic deficit led clinicians to believe that anticholinesterase
inhibitors would be useful in the prevention and treat-
ment of delirium. The two that have been tested are
donepezil and rivastigmine. However, a Cochrane review
in 2008 reported that there is no evidence that acetylcho-
linesterase inhibitors are effective in the treatment of
delirium (Overshott et al, 2008).

Sodium valproate and ondansetron have been reported
as having been useful in case reports (Bayindir et al,
2001; Bourgeois et al, 2005).

Benzodiazepines

The use of benzodiazepines has been associated with the
development of delirium. A Cochrane review concluded
that they are not indicated in the management of hyperac-
tive delirium although in the acute situation they are often
considered useful by clinicians (Lonergan et al, 2009). In
the intensive care unit small doses of fentanyl, alfentanyl or
propofol are an alternative in a dangerously agitated patient.

Relatives

The relatives of delirious intensive care patients worry
about changes in the patient’s mental status (Breitbart et
al, 2002). Part of the management of intensive care
delirium should include reassuring the relatives regarding
delirium, how common it is, that it is usually temporary
and that it is being managed.

Post-delirium

Intensive care patients often recollect the delirium experi-
ence as extremely distressing (Breitbart et al, 2002). It is
very common for them to admit to frightening hallucina-
tions and other perceptual disturbances such as an altered
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sense of time either speeding up or slowing down, both
in hyperactive and hypoactive delirium. After the patient
recovers he/she should be given the opportunity to talk
about the experience and informed about the nature of
delirium. National Institute for Health and Clinical
Excellence (2009) guideline 83 on rehabilitation follow-
ing critical illness includes consideration of the patient’s
cognitive function and psychological needs.

Conclusions

Intensive care delirium is more common than most clini-
cians realize and often goes undetected. The morbidity,
mortality and financial costs of intensive care delirium are
substantial. All intensive care patients should be screened
routinely for delirium so it can be managed. Many risk
factors can be targeted and modified using a familiar ‘care
bundle’ approach. The implementation of both routine
screening tools and targeted intervention strategies relies
on commitment and effective staff education. It is impor-
tant that intensive care clinicians are informed to enable
appropriate delirium management with the expectation
of improving patient outcomes. BJHM
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