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QUESTIONS

Please answer the following questions. The answers can be found within the text and at the end of the article.
Which of the following statements are correct?

1. Delirium is a frequent complication of critical illness.

2. The assessment tools available have not been validated for use in patients who are mechanically validated.

3. Hypoactive delirium is uncommon.

4. Benzodiazepines should be the first line agents for treatment of agitation and delirium in Intensive Care patients.
5. Prophylactic haloperidol has been shown to prevent the onset of delirium.

INTRODUCTION

Delirium is a common complication of critical illness. It has conventionally been regarded as an unavoidable and
benign side effect of long-term sedation on an intensive care unit (ICU). However in recent years this pre-conception
has been challenged by the publication of studies demonstrating poorer outcomes in ICU patients with delirium. This
article will define delirium, summarise the risk factors for the development of ICU delirium, provide an overview of the
current evidence base for its detection and discuss the management of delirium in intensive care patients.

DEFINITON & CLASSIFICATION

The American Psychiatric Association defines delirium as ‘a disturbance of consciousness, attention, cognition and
perception which develops over a short period of time (usually hours to days) and tends to fluctuate during the course of
the day’." Delirium can be sub-classified according to aetiology using the DSM IV criteria. This is difficult to apply to
the critical care population in whom a multifactorial origin is likely. A more useful clinical classification system was
first described in elderly patients by Lipowskiin 1983.7 Three sub-types of delirium were described.

e Hypoactive delirium — Patients appear subdued, withdrawn and have a poor response to stimulus

e Hyperactive delirium — Patients may display agitation or aggression and may experience delusions or

hallucinations

e  Mixed delirium — Patients fluctuate between hypo and hyperactive subtypes
Ouimet et al first defined sub-syndromal delirium in a patient sub-group who displayed some features of delirium but
didn’t meet tgle full diagnostic criteria. This introduced the concept of delirium as a spectrum of disease rather than a
single entity.

RISK FACTORS

Numerous risk factors have been identified for the development of delirium on the ICU.**®*"They are summarised in
Table 1.
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Table 1: Risk factors for delirium on ICU

Medical history Acute presentation
e Ageover70 e Disease severity (APACHE Il score)
e Hypertension e Metabolic derangement
e Congestive cardiac failure o Thyroid function
e Stroke o Glycaemic control
e Epilepsy o Hyper/hyponatraemia
e Depression o Renal function
e Dementia e  Thermoregulation
e HIV e  Sepsis
e Renal impairment . Hyp_oxaemia
e Hepatic impairment e Anxiety
e Visual or hearing impairment e Uncontrolled pain
Social history Medications
e Smoker e Use of an epidural
e Alcohol abuse Opiates

Benzodiazepines
Propofol
Anti-cholinergics

e  Malnutrition

Environmental
Physical restraints

e Rectal or urethral catheter

e  Central venous catheter

e  Sleep deprivation
DIAGNOSIS

Delirium was traditionally diagnosed by a psychiatrist using DSM 1V criteria. Whilst psychiatric referral can still be
helpful, the development of specific delirium assessment tools for use by the multi-disciplinary team has greatly
improved its recognition on intensive care. However delirium is probably still under-diagnosed, particularly in the
hypoactive sub-type, where the more subtle features may be overlooked.

The assessment tool most commonly employed in UK clinical practice is the Confusion Assessment Method for the
Intensive Care Unit (CAM-ICU).% Both CAM-ICU and the Intensive Care Delirium Screening Checklist (ICDSC) have
been specifically validated for use on the intensive care unit.4Appendices 1 & 2 illustrate how these assessment tools
are conducted. Both are easy and quick to perform and have good inter-observer reliability.4 CAM-ICU, performed
once every 24 hours, directly assesses the patient performing tasks to command and can be used during mechanical
ventilation. ICDSC, documented every 8 hours, is more subjective as it relies on data collected during routine nursing
care without direct assessment of the patient. Patients who are experiencing isolated hallucinations may be assessed as
delirium negative by CAM-ICU but delirium positive by ICDSC.

Both CAM-ICU and ICDSC have been shown to have a high sensitivity (97%°&99%" respectively) but CAM-ICU has
a much better specificity (99%°) than ICDSC (64%). Another study, which directly compared the performance of the
two scoring systems, suggested a good level of agreement between them.*

INCIDENCE

For many years, the lack of a consistent definition for delirium that could be applied to intensive care patients hampered
efforts to determine its incidence in this setting. The development of the two delirium screening tools discussed has
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gone some way to address this issue. However reported incidence still varies widely (16.1%-83.3%) depending on the
patient demographics, illness severity and screening tool used.9*°

DSM IV

One study in 2001 suggested that the incidence of delirium, when assessed by two independent psycho-geriatricians
using DSM-IV criteria, was as high as 81.3% in the 48 study patients.*? During validation of the ICDSC, a psychiatrist
identified delirium in 16.1% of 93 study patients using DSM IV criteria.'

CAM-ICU

The pilot for the CAM-ICU assessment tool found a high incidence of 83.3% in 111 study patients.9 Subsequent studies
using CAM-ICU suggest that the incidence varies between 41-74%.%*This is in comparison to the data from our local
mixed surgical and medical ICU in which CAM-ICU screening detected delirium in 31.7% of patients at some point in
their admission.™*

Peterson et al noted that the most common delirium subtypes were mixed (54.9%) and hypoactive (43.5%) whilst
hyperactive was found to be relatively uncommon (1.6%).

ICDSC

Ouimet et al” identified delirium in 31.8% of 764 patients in a mixed specialty intensive care unit using the ICDSC tool.
Whatever the true incidence of delirium is, it appears to be much more common than previously thought and the
introduction of validated assessment tools has improved the recognition of this important condition.

PATHOPHYSIOLOGY

Currently there is no comprehensive explanation for the mechanism by which delirium occurs in the critically ill. There
are however numerous hypotheses and it seems likely that its pathophysiology is multifactorial. An excellent review by
Girard et al*® covers several of the leading suggestions and these are summarised in Figure 1 (adapted from Figueroa-
Ramos et al*"):

1. Increased levels of dopamine and reduced levels of acetylcholine are thought to increase neuronal excitability and
precipitate delirium. These changes may be caused by changes in the synthesis, release and inactivation of these
neurotransmitters. Whether other neurotransmitters (such as GABA, endorphins, glutamate or histamine) are also
involved is unknown.

2. Tryptophan is an amino acid which is actively transported across the blood brain barrier via LAT1 proteins. It is a
precursor for serotonin and subsequently melatonin production. Low levels of tryptophan, and thus serotonin and
melatonin, are hypothesised to cause hyperactive delirium. High levels of tryptophan, serotonin and melatonin may be
responsible for hypoactive delirium.™® It is unclear whether these effects are due to serotonin, melatonin, the neurotoxic
metabolites of tryptophan or all of the above.

3. Phenylalanine is another amino acid which is actively transported across the blood brain barrier via the same
transport channel as tryptophan. Consequently, high uptake of phenylalanine will compete with tryptophan and reduce
levels of serotonin and melatonin. Once across the blood brain barrier, phenylalanine is converted into DOPA and
subsequently dopamine, noradrenaline and adrenaline. High levels of phenylalanine have been associated with
delirium® but it is unclear whether this effect is due to increased levels of noradrenaline and dopamine, reduced
serotonin and melatonin or all of the above.

4. The inflammatory response to critical illness causes the release of cytokines into the circulation which results in a
pro-thrombotic state. Animal studies suggest that this leads to reduced cerebral blood flow and it is possible that this
could trigger delirium.

5. Engel and Romano performed EEG recordings on delirious patients in the 1940s and concluded that the slow EEG

appearance they observed was characteristic of a ‘derangement in the general functional metabolism of the brain.” %
Other investigators have suggested that this might result in delirium by reducing acetylcholine levels.?
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Figure 1: Pathophysiology of delirium®’
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PREVENTION

A recent paper by Morandi et alintroduces the concept of an ‘ABCDE bundle’ which uses an evidence-based approach
in the prevention of delirium. * This is summarised in Figure 2.

Choice of
sedatives
and
analgesics

Awakening
and trial of
Breathing

Reduced time to
extubation

Reduced length of stay in
both hospital and ICU

Reduced mortality

Improved return of
cognitive function

Improved independence

Daily Early
delirium mobility
monitoring Exercise

Figure 2: ABCDE bundle*

Awake and Breathing

The Awakening and Breathing Controlled Trial found that daily sedation breaks paired with trials of spontaneous
breathing significantly improved outcome at 1 year.? These findings have led to the adoption of this practice in many
intensive care units, although in a survey of clinical practice, the majority of practitioners admit that sedation breaks are
not performed as frequently as intended.?

Choice of sedation

The mainstay of sedation on ICU has traditionally been propofol, benzodiazepines and opiates, all of which have been
implicated in altering sleep patterns.”® Trials involving o, receptor agonists (clonidine and shorter-acting
dexmedetomidine) have reported a lower incidence of delirium and shorter time to extubation.?**’Remifentanil is a
short-acting pure [ receptor agonist. Its use as a sedative agent in intensive care has been shown to reduce the time to
extubation® but further work is needed to assess its impact on the incidence of delirium. Interestingly, a Danish study
randomised 140 mechanically ventilated patients to receive either ‘no sedation’ or propofol sedation with daily sedation
breaks. % It reported shorter times to extubation and a lower incidence of delirium without an increase in self-extubation
in the group randomised to no sedation, but it is unlikely that this practice will become widely adopted.

Daily delirium monitoring
Daily screening for delirium is important as delirium is under-diagnosed without the use of assessment tools.*

Early mobility and exercise

Schweickert et al demonstrated that if physical and occupational therapy was provided at the same time as a sedation
break and trial of spontaneous breathing then patients had shorter episodes of delirium and improved function at
hospital discharge.®

Sleep

It is unclear whether sleep disruption on intensive care is a cause or a consequence of delirium. Studies have shown that
the total sleep time is unaffected by sedation but that altered REM patterns are observed, suggesting an impact on the
quality of sleep.®® High levels of noise or ambient light, drugs, mechanical ventilation and routine patient care at
inappropriate times of the day have all been associated with sleep disruption.®
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TREATMENT: NON-PHARMACOLOGICAL

The first stage in the management of delirium is to recognise its presence by use of an appropriate assessment tool. The
next stage is to review the delirium risk factors in Table 1 looking for precipitant causes that may be correctable. Some
of the risk factors listed are clearly more amenable to modification than others. The more important modifiable factors
include:

General factors
e  Correct visual impairment with glasses
e  Correct hearing impairment with hearing aids

Medical factors
e Correct metabolic derangement
Diagnose and treat sources of infection
Achieve adequate tissue oxygen delivery
Administer adequate analgesia
Remove lines and catheters promptly
Do not use physical restraints routinely but only use acutely to prevent harm

Medications
e Avoid deliriogenic drugs where possible

Environmental factors

e Orientate the patient regularly
Reduce noise
Reduce sleep disturbance
Mobilise where possible

TREATMENT: PHARMACOLOGICAL

There is a lack of randomised control trial evidence for pharmacological treatments for delirium on the intensive care
unit. The mainstay of current therapy and that recommended by both the Intensive Care Society and the American
College of Critical Care Medicine (level C recommendation) is haloperidol.*** Surveys of clinical practice in the US*®
and the UK8 revealed that the majority of clinicians use haloperidol as their first line treatment for delirium. In the UK
this remains an off-licence indication for haloperidol administration.

Haloperidol

Haloperidol is a dopamine receptor (D2) antagonist and acts centrally to reduce hallucinations and delusions. It is
hepatically metabolised with an elimination half-life of 10-36 hours secondary to active metabolites. Recognised
adverse side effects include extra-pyramidal side effects, prolonged QT interval (which can precipitate torsades de
point) and neuroleptic malignant syndrome. The optimum dosing schedule has not yet been established by trial evidence
but a commonly used schedule is 2.5-5mg intravenously every 6 hours. Doses may need to be reduced in the elderly. It
has also been used as a continuous infusion in severe cases but this does not represent routine practice.*

A retrospective study of 989 mechanically ventilated patients identified a significant reduction in hospital mortality in
those patients who had received haloperidol during their intensive care stay.However, the study design meant that it was
not possible to identify if the indication for commencing the haloperidol was delirium.*

Atypical anti-psychotics

Atypical anti-psychotics (such as olanzapine, quetiapine) are also dopamine receptor (D2) antagonists but have
additional antagonistic effects on serotonin receptors (5-HT2A). Enteral administration is required as there are no
intravenous preparations available. They are generally metabolised in the liver and have active metabolites. Their half-
lives vary according to the preparation with quetiapine having the shortest half-life of 6 hours. The adverse effects that
are most likely to be encountered include sedation and anti-cholinergic symptoms.

A randomised but un-blinded trial of enteral olanzapine versus haloperidol in 103 patients demonstrated improvement
in daily Delirium Index scores and reduced benzodiazepine administration in both trial groups without a significant
difference between them.*®
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A randomised, double blinded trial of quetiapine against placebo with rescue haloperidol if required found that the
quetiapine group had a faster resolution of delirium.*

The recently published MIND study randomly assigned 101 patients to haloperidol, ziprasidone (atypical anti-
psychotic) or placebo. Doses were adjusted according to the level of delirium as assessed by CAM-ICU. There was no
significant difference in the number of days patients survived without delirium or coma in any of the 3 groups in this
small pilot study. A further multi-centre placebo trial is planned.’

Benzodiazepines

Benzodiazepines have a role in the management of delirium caused by alcohol withdrawal. However, their
administration in other patient sub-groups has been identified as an independent risk factor for delirium development.
Their use should therefore be avoided where possible in critically ill patients.

An adapted summary of the delirium treatment guidance produced by the UK Clinical Pharmacy Association and the
Intensive Care Society is provided in Appendix 3.%

PROGNOSIS

Mortality

A 6-month follow up study by Ely et al determined a statistically significantly higher 6-month mortality in ICU patients
with delirium (34% v 15%, adjusted hazard ration of 3.2).* Another study of 102 mechanically ventilated patients
determined that ICU mortality was higher for patients with delirium compared to those without (63.6% v 32.5%, hazard
ratio of 2.5).*2 Overall ICU mortality rates were lower in Ouimet et al’s study of 537 patients but it was still
significantly higher in patients with delirium compared to those without (15.9% v 2.4%).> Another large international
study confirmed the association between delirium and increased mortality in critical care patients.6

Morbidity
Patients with delirium are more likely to self extubate and remove invasive medical devices.5

Length of stay

A study of 48 patients demonstrated that delirium significantly increased both the hospital and ICU length of stay.** A
further study of 224 patients found that patients with delirium spent a median of 10 days longer in hospital than those
without.** These findings are supported by Ouimet et al’s study of 538 patients which demonstrated that even sub-
syndromal delirium significantly increased length of stay.3

Cost

Milbrandt et al examined the cost of the hospital and ICU stays of 224 medical ICU patients in 2004.** They reported
that patients with delirium had a significantly higher cost of care than those without and that those costs were dependent
on the severity of the delirium. The results are displayed in the Figure 3 which has been adapted from the original paper.

$60,000
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$50,000 >
.g $40,000 638330 $37,720 Delirium severity
O Normal/Mild (n=85)
& $30,000
5 B Moderate (n=69)
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$10,000
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Figure 3: The effect of delirium severity on cost of ICU and hospital
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Long-term cognitive impairment

A long term cohort study of 77 ICU patients determined that 79% of survivors had cognitive impairment at 3 months
and 71% at 12 months.** A third remained severely impaired a year following ICU discharge. Delirium was identified
as an independent predictor of cognitive impairment in this study. Duration of delirium also seems to be important.
Patients who experienced delirium for 5 days scored almost 7 points fewer on cognitive testing 1 year following
discharge than those who experienced 1 day of delirium.

SUMMARY

Despite the surge of research activity into delirium over the past decade, the condition remains an important problem on
intensive care. Standardised assessment tools validated for use in the ICU setting have been developed and have
demonstrated a higher incidence of delirium than previously thought. Current treatments have a limited evidence base,
particularly with respect to improving patient outcome. Whilst haloperidol currently remains the mainstay of
pharmacological management, there is increasing interest in prevention of delirium by modification of its risk factors.
Recent evidence suggests that delirium results in longer hospital stays, higher associated treatment costs and increased
morbidity and mortality. Further work is needed to determine whether these outcomes can be improved by either
prevention or treatment of delirium.

ANSWERS TO QUESTIONS

1. True.

Delirium is a common complication of critical illness although the exact incidence remains unknown. Some studies
have reported incidences of over 80% whilst a review carried out in our mixed ICU detected delirium in over 30% of
the patients at some stage of their admission.

2. False.

The CAM-ICU assessment method has been validated for use in mechanically ventilated patients.

3. False.

Hypoactive delirium is the second most common form of ICU delirium after mixed hyper- and hypoactive delirium.
Pure hyperactive delirium is uncommon.

4. False.

Benzodiazepines should be avoided in this setting if possible. They have a documented role in the treatment of delirium
caused by alcohol or benzodiazepine withdrawal but administration to other patient sub-groups is an independent risk
factor for delirium development.

5. False.

Haloperidol is the first line agent for the treatment of delirium but there is no evidence to support a role for its
prophylactic use.
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Appendix 1: Confusion Assessment Method for the Intensive Care Unit (CAM-ICU)

Step 1 Level of Consciousness: RASS

Anxious, apprehensive, movements not aggressive

Spontanecusly pays attention to caregiver

Mot fully alert, but has sustained awakening to voice
{eye opening & contact >10 sec)

Briefly awakens to voice (eyes open & contact <10 sec)

Movement or eye opening to voice (no eye contact)

DROWSY

LIGHT SEDATION
MODERATE SEDATION

mOo=0=

If RASS is = -3 proceed to CAM-ICU (Is patient CAMACU positive or negative?)
DEEF SEDATION

No response to voice, but movement or eye opening

No response to voice or physical stimulation

IOc=0o-H

ITRASS IS 4 or -5 & STOP |patient unconscious), RECHECK later

Sessler, et al. AJRCCM 2002;166 :13.'5?—1.'544.2
Ely, et al. JAMA 2003; 280-2083-2001.

Step 2 Content of Consciousness: CAM-ICU

Confusion Assessment Method for the ICU (CAM-ICU) Flowsheet

1. Acute Change or Fluctuating Course of Mental Status:
» |s there an acute change from mental status baseline? OR

CAM-ICU negative

= NO=p NO DELIRIUM

+ Has the patient’s mental status fluctuated during the past 24 hours?
WYES

2. Inattention:
s “Sgueeze my hand when | say the lemter ‘A"

Read the following sequence of letters: SAVE AHAAR T _|E° 2 e
ERRORS: No squeeze with ‘A’ & Squeeze on letter other than ‘A’ frors

CAM-ICU negative
NO DELIRIUM
» If unable to complete Letters > Pictures

‘: 2 Errors
RASS other R AMAICU it
Current RASS level than zero posfilve
DELIRIUM Present
RASS = zero
4. Disorganized Thinking: /
1. Will a stone float on water? >1 Error
2. Are there fish in the sea?
3. Does one pound weigh more than two?
4, Can you use a hammer to pound a nail? 0-1
Command: “Hold up this many fingers™ (Hold up 2 fingers) Error
“Now do the same thing with the other hand” (Do not demonstrate) \ CAM-ICU negative
OR *“Add one more finger” (If patient unable to move both arms) NO DELIRIUM

Copyright © 2002, E. Wesley Ely, MD, MPH and Vanderbit University. all rights reserved
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Appendix 2: Intensive Care Delirium Screening Checklist™

Patient evaluation Day 1 Day 2 Day 3 Day 4 Day 5

Alered level of consciousness* (&) | | |

If A or B do not complete patient evaluation for the period \

Inattention

Disorientation

Hallucination/delusion/psychosis

Psychomotor agitation or retardation

Inappropriate speech or mood

Sleep/wake cycle disturbance

Symptom fluctuation

TOTAL SCORE (0-8)

Level of consciousness* | Response Score

A No response None

B Response to intense and repeated stimulation (loud None
voice and pain)

C Response to mild or moderate stimulation 1

D Normal wakefulness 0

E Exaggerated response to normal stimulation 1

SCORING SYSTEM:

The scale is completed based on information collected from each entire 8-hour shift or from the previous
24 hours. Obvious manifestation of an item = 1 point. No manifestation of an item or no assessment
possible = 0 point. The score of each item is entered in the corresponding empty box and is 0 or 1.

1. Altered level of consciousness:

A No response

B The need for vigorous stimulation in order to obtain any response signified a severe alteration in the level
of consciousness precluding evaluation.

If there is coma (A) or stupor (B) most of the time period then a dash (-) is entered and there is no further
evaluation during that period.

C Drowsiness or requirement of a mild to moderate stimulation for a response implies an altered level of
consciousness and scores 1 point.

D Wakefulness or sleeping state that could easily be aroused is considered normal and scores no point.
EHypervigilance is rated as an abnormal level of consciousness and scores 1 point.

2. Inattention: Difficulty in following a conversation or instructions. Easily distracted by external stimuli.
Difficulty in shifting focuses. Any of these scores 1 point.

3. Disorientation: Any obvious mistake in time, place or person scores 1 point.

4. Hallucination, delusion or psychosis: The unequivocal clinical manifestation of hallucination or of
behaviour probably due to hallucination (e.g. trying to catch a non-existent object) or delusion. Gross
impairment in reality testing. Any of these scores 1 point.

5. Psychomotor agitation or retardation: Hyperactivity requiring the use of additional sedative drugs or
restraints in order to control potentially dangerousness (e.g. pulling out IV lines, hitting staff). Hypoactivity
or clinically noticeable psychomotor slowing. Any of these scores 1 point.

6. Inappropriate, disorganised or incoherent speech: Inappropriate display of emotion related to
events or situation. Any of these scores 1 point.

7. Sleep/wake cycle disturbance: Sleeping less than 4 hours or waking frequently at night (do not
consider wakefulness initiated by medical staff or loud environment). Sleeping during most of the day. Any
of these scores 1 point.

8. Symptom fluctuation: Fluctuation of the manifestation of any item or symptom over 24 hours (e.g.
from one shift to another) scores 1 point.
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Appendix 3: UKPCA and ICS delirium treatment guidelines®

Use a delirium screening tool

score, pain score, etc).

. Rule out differential diagnoses.
e Treat contributing factors.

. Use a delirium screening tool in all patients
throughout their critical care stay in addition to
other routine monitoring (such as sedation

. Maintain a high index of suspicion for delirium.

(%)
e
<
—
[
<
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Prevention is better than cure

Provide the following in all patients: -

Non-pharmacologic interventions

. Psychological support and orientation

. Unambiguous environment

. Maintain competence.

. Remove potential organic drivers

Pharmacologic interventions

. Avoid drugs with antimuscarinic activity
wherever possible.

possible.

*  Avoid drugs that affect sleep patterns wherever

e  Alleviate predisposing factors for delirium.

w
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—
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wn
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Q
o
—
L
o

General delirium

Withdrawal delirium

Mild Symptoms

IstLine

Haloperidol 2-5mg enterally three to four times daily,
titrating to symptoms.

2ndLine

Olanzapine 5mg enterally daily in patients unable to tolerate
haloperidol (e.g. Parkinson’s Disease).
Moderate-Severe Symptoms

IstLine

Haloperidol 0.5mg-10mg intravenously (dose depending on
clinical parameters). Double the dose if the patient remains
unmanageable after 20-30 minutes with no adverse effects,
repeating as necessary. Convert to a regular dosing schedule
when control is established.

2ndLine

Continuous infusions of Haloperidol 5-10mg/hour may be
required in extreme circumstances.

3rdLine

Olanzapine 2.5-10mg intramuscular injection, repeated after
2 hours if necessary in patients unable to tolerate
haloperidol (e.g. Parkinson’s Disease).

Adjunct therapies

Dangerous Motor Activity

Midazolam 5-10mg intravenously every 2-3 minutes until
the patient is calm (or 5mg intramuscularly every 15 minutes
if the intravenous route is not available). Titrate the dose as
required.

Hypoactive Delirium

Consider 10-30mg methylphenidate daily in divided doses in
addition to normal therapy if not responding.

Titrate to maximum 50mg daily in divided doses if required.

Night Sedation

50mg trazadoneenterally at night for seven days
or

2-5mg haloperidol intravenously at night

Benzodiazepines

Start a benzodiazepine and titrate to the minimum effective
dose given by an appropriate route of administration. Taper
the dose over days to weeks. Long acting benzodiazepines
such as lorazepam can be utilised to facilitate tapering
regimes.

Opioids

Start an opioid and titrate to the minimum effective dose
given by an appropriate route of administration. Taper the
dose over days to weeks. Long acting opioids such as
methadone can be utilised to facilitate tapering regimes.
Clonidine has also been used, although side effects may limit
usefulness.

Antidepressants

Restart usual medication as soon as possible.

Where this is not possible, consider using the intravenous,
buccal or rectal routes if available.

Treat symptomatically if no alternative route available.
Ethanol

Use a benzodiazepine first line titrating to the minimum
effective dose. Taper the dose over several days.

Clonidine cannot be recommended, as there is no evidence to
support its use in alcohol withdrawal delirium.

Nicotine

Weak evidence exists for the use of nicotine replacement
therapy given as a patch where the patient has a history of
heavy tobacco use.

Enteral clonidine has some evidence base for treating nicotine
withdrawal. Clonidine and nicotine replacement may be used
together if the withdrawal reaction is particularly intense.

Other lllicit Drugs

Consensus suggests weaning with benzodiazepines with an
adjunctive clonidine infusion where necessary. Where the
drug of abuse is known, specific advice may be found in the
main text.
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WEB LINKS

www.icudelirium.org
www.icudelirium.co.uk

FURTHER READING

Girard T, Pandharipande& Ely W, Delirium in the intensive care unit; Critical Care; 2008; 12(3); S3.
King J &Gratrix A, Delirium in intensive care; BJA CEACCP; 2009; 9(5); 144-147.

REFERENCES

! American Psychiatric Association practice guidelines for the treatment of psychiatric disorders: Compendium 20086, pp
72-73.

2 Lipowski Z,Transient cognitive disorders (delirium, acute confusional states) in the elderly;AmJ Psychiatry; 1983;
140(11); 1426-1436.

® Ouimet S, Riker R, Bergeon N, Cossette M, Kavanagh B &Skrobik Y, Subsyndromal delirium in the ICU: evidence
for a disease spectrum;Intensive Care Med; 2007; 33; 1007-1013.

* Devlin J, Fong J, Fraser G & Riker R, Delirium assessment in the critically ill;Intensive Care Med;2007; 33; 929-940.
® Dubois M-J, Bergeron N, Dumont M, Dial S &Skrobik Y, Delirium in an intensive care unit: A study of risk factors;
2001;Intensive Care Med; 2001; 27; 1297-1304.

8SalluhJ, Soares M, Teles J, Ceraso D, Raimondi N, Nava V et al, Delirium epidemiology in critical care (DECCA): an
international study;Critical Care; 2010;14(6); R210.

"Ouimet S, Kavanagh B, Gottfried S &Skrobik Y, Incidence, risk factors and consequences of ICU delirium;Intensive
Care Med; 2007; 33; 66-73.

8Mac’Sweeney R et al, (2010) A national survey of the management of delirium in UK intensive care units, QJM, 103:
243-251.

° Ely W, Inouye S, Bernard G, Gordon S, Francis J, May L et al, Delirium in mechanically ventilated patients: Validity
and reliability of the Confusion Assessment Method for the Intensive Care Unit (CAM ICU);JAMA; 2001; 286(21);
2703-2710.

19 Bergeron N, Dubois M, Dumont M, Dial S &Skrobik Y, Intensive Care Delirium Screening Checklist: Evaluation of
a new screening tool;Intensive Care Med; 2001; 27; 859-864.

! Plaschke K, von Haken R, Scholz M, Engelhardt R, Brobeil A, Martin E et al, Comparison of the Confusion
Assessment Method for the Intensive Care Unit (CAM-ICU) with the Intensive Care Delirium Screening Checklist
(ICDSC) for delirium in critical care patients gives high agreement rate(s);Intensive Care Med; 2008; 34; 431-436.

2 Ely W, Gautam S, Margolin R, Francis J, May L, Speroff T et al, The impact of delirium in the intensive care unit on
hospital length of stay;Intensive Care Med; 2001; 27; 1892-1900.

Bpage V, Navarange S, Gama S &McAuley D, Routine delirium monitoring in a UK critical care unit;Critical Care;
2008; 13(1); R16.

 Vanstone R, Paddle J & Powell C, Delirium scoring and sedation in a UK ICU;Intensive Care Med; 2009; 35(1);
S105.

15 Peterson J, Pun B, Dittus R, Thomason J, Jackson J, Shintani A et al, Delirium and its motoric subtypes: a study of
614 critically ill patients;J Am Geriatr Soc; 2006; 54; 479-484.

1° Girard T, Pandharipande& Ely W, Delirium in the intensive care unit;Critical Care; 2008; 12(3); S3.

" Figueroa-Ramos M, Arroyo-Novoa C, Lee K, Padilla G &Puntillo K, Sleep and delirium in ICU patients: A review of
mechanisms and manifestations;Intensive Care Med; 2009; 35; 781-795.

8pandharipande P, Morandi A, Adams J, Girard T, Thompson J, Shintani A et al, Plasma tryptophan and tyrosine levels
are independent risk factors for delirium in critically ill patients;Intensive Care Med; 2009; 35; 1886-1892.

9 Van der Mast R, van den Broek W, Fekkes D, Pepplinkhuizen L &Habbema J, Is delirium after cardiac surgery
related to plasma amino acids and physical condition;J Neuropsychiatry Clin Neurosci; 2000; 12; 57-63.

% Engel G & Romano J, Delirium, a syndrome of cerebral insufficiency;Journal of Chronic Diseases; 1959; 9; 260-
277.

2! Lipowski Z, Delirium (Acute confusional states);JAMA; 1987; 258(13); 1789-1792.

2 Morandi A, Brummel N & Ely W, Sedation, delirium and mechanical ventilation: The ABCDE approach;Current
Opinion in Critical Care; 2011; 17; 43-49.

ATOTW 232 — Delirium in Critical Care 18/07/2011 Page 12 of 13


http://www.icudelirium.org/
http://www.icudelirium.co.uk/

Sign up to receive ATOTW weekly - email worldanaesthesia@mac.com

% Girard T, Kress J, Fuchs B, Thomason J, Schweickert W, Pun B et al, Efficacy and safety of a paired sedation and
ventilator weaning protocol for mechanically ventilated patients in intensive care (Awakening and Breathing Controlled
trial): A randomised controlled trial;Lancet; 2008; 371; 126-134.

% patel R, Gambrell M, Speroff T, Scott T, Pun B, Okahashi J et al, Delirium and sedation in the intensive care unit:
Survey of behaviors and attitudes of 1384 healthcare professionals;Crit Care Med; 2009; 37(3); 825-832.

% Borthwick M, Bourne R, Craig M, Egan A & Oxley J, Detection, prevention and treatment of delirium in critically ill
patients; 2006; UKCPA.

6 Riker R, Shehabi Y, Bokesch P, Ceraso D, Wisemandle W, Koura F et al, Dexmedetomidine vs midazolam for
sedation of critically ill patients: A randomised trial;JAMA; 2009; 301(5); 489-499.

"Rubino A, Onorati F, Caroleo S, Galato E, Nucera S Amantea B et al, Impact of clonidine administration on delirium
and related respiratory weaning after surgical correction of acute type-A aortic dissection: Results of a pilot
study;Interactive Cardiovascular and Thoracic Surgery; 2010 10; 58-62.

8 Muellejans B, Matthey T, Scholpp J &Schill M, Sedation in the intensive care unit with remifentanil/propofol versus
midazolam/fentanyl: A randomised, open label, pharmacoeconomic trial;Crit Care Med; 2006; 10(3); R91.

# Strom T, Martinussen T & Toft P, A protocol of no sedation for critically ill patients receiving mechanical
ventilation: A randomised trial;Lancet; 2010; 375(9713); 475-480.

%Spronk P, Riekerk B, Hofhuis J &Rommes J, Occurrence of delirium is severely underestimated in the ICU during
daily care; Intensive Care Med; 2009; 35(7); 1276-1280.

$15chweickert W, Pohlman M, Pohlman A, Nigos C, Pawlik A, Esbrook C et al, Early physical and occupational
therapy in mechanically ventilated, critically ill patients: A randomised controlled trial;Lancet; 2009; 373(9678); 1874-
1882.

¥ Hardin K, Seyal M, Stewart T &Bonekat W, Sleep in critically ill chemically paralysed patients requiring mechanical
ventilation;Chest; 2006; 129; 1468-1477.

% Gabor J, Cooper A &Hanly P, Sleep disruption in the intensive care unit;Current Opinion in Critical Care; 2001;
7(1); 21-27.

* NICE, Delirium: Diagnosis, prevention and management; 2010; NICE clinical guideline 103.

% Ely W et al, (2004) Current opinions regarding the importance, diagnosis and management of delirium in the
intensive care unit: A survey of 912 healthcare professionals, Crit Care Med, 32(1): 106-112.

% Riker R, Fraser G & Cox P, Continuous infusion of haloperidol controls agitation in critically ill patients;Crit Care
Med; 1994; 22(3); 433-440.

¥Millbrandt E, Kersten A, Kong L, Weissfeld L, Clermont G, Fink M et al, Haloperidol use is associated with lower
hospital mortality in mechanically ventilated patients;Crit Care Med; 2005; 33(1); 226-229.

% Skrobik Y, Bergeron N, Dumont M & Gottfried S, Olanzapine vs haloperidol: Treating delirium in a critical care
setting;Intensive Care Med; 2004; 30; 444-449.

¥ Devlin J, Roberts R, Fong J, Skrobik Y, Riker R, Hill N et al, Efficacy and safety of quetiapine in critically ill
patients with delirium: A prospective, multicentre, randomised, double-blind, placebo-controlled pilot study;Crit Care
Med; 2010; 38(2); 419-427.

“ Girard T, Pandharipande P, Carson S, Schmidt G, Wright P, Canonico A, Feasibility, efficacy and safety of
antipsychotics for intensive care unit delirium: the MIND randomised, placebo-controlled trial;Crit Care Med; 2010;
38(2); 428-437.

“ Ely W, Shintani A, Truman B, Speroff T, Gordon S, Harrell F et al, Delirium as a predictor of mortality in
mechanically ventilated patients in the intensive care unit;,JAMA; 2004; 291; 1753-1762.

“2 Lin S-M, Liu C-Y, Wang C-H, Lin H-C, Huang C-D, Huang P-Y et al, The impact of delirium on the survival of
mechanically ventilated patients;Crit Care Med; 2004; 32; 2254-2259.

“Milbrandt E, Deppen S, Harrison P, Shintani A, Speroff T, Stiles R et al, Costs associated with delirium in
mechanically ventilated patients;Crit Care Med; 2004; 32(4); 955-962.

“Girard T, Jackson J, Pandharipande P, Pun B, Thompson J, Shintani A et al, Delirium as a predictor of long-term
cognitive impairment in survivors of critical illness;Crit Care Med; 2010; 38(7); 1513-1520.

ATOTW 232 — Delirium in Critical Care 18/07/2011 Page 13 of 13



