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Delirium occurs at rates ranging from 10% to 30% of all hospital admissions. ItAbstract
is a negative prognostic indicator, often leading to longer hospital stays and higher
mortality. The aetiology of delirium is multifactorial and many causes have been
suggested. The stress-diathesis model, which posits an interaction between the
underlying vulnerability and the nature of the precipitating factor, is useful in
understanding delirium.

Preventing delirium is the most effective strategy for reducing its frequency
and complications. Environmental strategies are valuable but are often underutil-
ized, while remedial treatment is usually aimed at specific symptoms of delirium.
Antipsychotics are the mainstay of pharmacological treatment and have been
shown to be effective in treating symptoms of both hyperactive and hypoactive
delirium, as well as generally improving cognition. Haloperidol is considered to
be first-line treatment as it can be administered via many routes, has fewer active
metabolites, limited anticholinergic effects and has a lower propensity for sedative
or hypotensive effects compared with many other antipsychotics. Potential bene-
fits of atypical compared with typical antipsychotics include the lower propensity
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to cause over-sedation and movement disorder. Of the second-generation antipsy-
chotics investigated in delirium, most data support the use of risperidone and
olanzapine. Other drugs (e.g. aripiprazole, quetiapine, donepezil and flumazenil)
have been evaluated but data are limited.

Benzodiazepines are the drugs of choice (in addition to antipsychotics) for
delirium that is not controlled with an antipsychotic (and can be used alone for the
treatment of alcohol and sedative hypnotic withdrawal-related delirium). Loraze-
pam is the benzodiazepine of choice as it has a rapid onset and shorter duration of
action, a low risk of accumulation, no major active metabolites and its bioavaila-
bility is more predictable when it is administered both orally and intramuscularly.

Since the time of Hippocrates, a presentation 1.2 Course and Outcome
similar to delirium, phrenitis, has been described,

Delirium is a negative prognostic indicator indifferentiating it from other disorders such as melan-
hospitalized patients, often leading to longer hospi-cholia and mania.[1] In spite of this long history,
tal stays and higher mortality.[3-5] A recent review

delirium is often an overlooked syndrome in medi- reported death rates from 14.5% to 37%.[2] In terms
cally ill patients.[1] This may be because delirium is of the clinical course of delirium, the evidence
a syndrome that is usually caused by a medical shows significant rates of ongoing delirium once
condition or surgical intervention, but presents with patients have been discharged from hospital. Rates
cognitive and behavioural symptoms, thus failing to of persistent delirium have been reported in 32% of
be owned by any speciality. patients at the time of hospital discharge, 32% of

patients at 6 months following discharge and 41% ofOften described as acute confusional states or
patients at 1 year following discharge.[6,7] The sameorganic brain syndrome, delirium is the current ac-
prospective study also found that delirium was ancepted universal term. Controversy continues as to
independent predictor of poor cognitive and func-what is the basic defect in delirium. It has variously
tional status during the year following medical ad-been conceptualized as a disorder of attention, the
mission.[8] Delirium at discharge is associated withsleep-wakefulness cycle, consciousness or global
high rates of nursing home placements.[9]

cognitive function.[1] In fact, it may be best de-
scribed as acute brain dysfunction analogous to 1.3 Risk Factors
acute renal failure or respiratory failure.

The aetiology of delirium is multifactorial. Ex-
haustive lists exist of possible causes of delirium1. Epidemiology
that encompass most known diseases in medicine.
More useful in understanding delirium is the stress-
diathesis model, which posits an interaction between1.1 Prevalence and Incidence
the underlying vulnerability and the nature of the
insult (or precipitating factor). For example, in an

Wide variations in the rates of delirium occur- already vulnerable individual, such as someone with
rence have been reported in the literature, mainly as established dementia, a minor factor, such as the
a result of differences in the setting, methodology, prescription of a hypnotic, could trigger delirium,
instruments used to measure delirium, and the pro- while in a healthy individual it would need a mas-
fessional background and training of the assessors. sive insult such as major surgery to do so.[10]

A recent systematic review that included 21 studies Risk factors that interact with baseline vulnera-
examining the prevalence of delirium at admission, bility to predict delirium can be divided into predis-
offers the most comprehensive evidence of epidemi- posing and precipitating factors. Predisposing fac-
ology and found rates ranging from 10% to 30%.[2] tors include visual impairment, severe medical ill-
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ness, cognitive impairment and altered blood Both schedules emphasize a rapid onset and fluc-
urea : creatinine ratio. These can help to identify tuating course, and both require that the disturbance
high-risk patients or to identify factors that need to is caused by the direct consequences of a general
be addressed at admission. Other identified predis- medical disorder. Other symptoms include distur-
posing factors include increasing age, male gender, bances in memory, reading, writing and emotions.
lower educational attainment, presence of dementia The level of activity and alertness of the patient
and other neurological disorders, depression, and allows for the division of delirium into three differ-
the severity, burden of co-morbidity and functional ent subtypes – hypoactive, hyperactive and mixed.
impairments associated with the primary physical From a clinical perspective, the importance of sub-
illness.[11-15] In considering age as a predisposing typing on the aetiology or prognosis of delirium
factor, it has recently been argued that rather than remains uncertain.[21-25]

consider biological age, concepts such as physiolog-
3. Assessmentical age or frailty may be more important.[12] Precip-

itating factors include the use of physical restraints,
malnutrition, the addition of three or more medica- 3.1 Clinical Assessment
tions in the previous 24 hours, use of a bladder

Clinical assessment of delirium involves taking acatheter, and any iatrogenic event.[11,12] Other pre-
detailed medical and psychiatric history of the pa-cipitating factors include sedating medications,
tient, which includes a thorough medical, neuro-medications with anticholinergic effects, illicit sub-
logical and mental state examination. Commonlystance withdrawal, severe acute illness, infections,
used cognitive screening tools such as the Mini-organ failure, fluid and electrolyte imbalance,
Mental State Examination, Abbreviated Mental Testhypoperfusion states, and urinary and faecal reten-
and Clock Drawing Test may help in detecting cog-tion.[13,16-18] Environmental precipitants such as the
nitive deficits; however, these screening tools arenature of the intensive care unit, lack of orienting
not specific for delirium.[26,27] Investigations such asobjects (clock, calendar, etc.) and a low level of
an EEG, while not essential in the diagnosis, may besocial interactions may also be important.
helpful in identifying changes associated with
encephalopathy and in ruling out nonconvulsive sta-2. Phenomenology
tus epilepticus. Neuroimaging is not routinely indi-
cated but may have a role in determining the diag-

2.1 Symptoms nosis if neurological pathology is suspected.
Diagnosis of delirium according to the Interna-

3.2 Assessment Instrumentstional Classification of Diseases-10th edition
(ICD-10)[19] requires symptoms in each of the fol- The instruments developed to detect and assess
lowing areas: delirium range from semi-structured interview
• impairment of consciousness and attention; schedules to checklists. A few of the most widely
• global disturbance of cognition (including illu- used instruments are described in this section.

sions, hallucinations, delusions and disorienta-
3.2.1 Delirium Symptom Interviewtion);
The Delirium Symptom Interview is a 34-item• psychomotor disturbances;

interview protocol that assesses seven symptom do-• disturbance of the sleep-wake cycle;
mains from the DSM-III[28] criteria for delirium. It• emotional disturbances.
has good psychometric properties and can be usedDiagnosis of delirium according to the DSM-
by lay interviewers.[29]

IV[20] requires:
• disturbance of consciousness and attention; 3.2.2 Delirium Rating Scale

• change in cognition (including memory deficit, The Delirium Rating Scale (DRS) is a 10-item
disorientation or language disturbance); clinician-rated symptom rating scale.[30] The items

• development of a perceptual disturbance. were chosen on the basis of literature review and
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DSM-III[28] criteria. It can be used to rate the severi- would allow for a larger scope to be covered, and all
ty of symptoms and monitor response to treatment. studies and case reports were included. The final
The DRS-Revised-98 (DRS-R-98) was described by articles chosen were original research articles and
the same group as an improvement on the DRS.[31] It those that included details such as drug route, dose
contains 16 items, 13 of which refer to symptoms and drug effect.
and signs of delirium plus three optional items refer-
ring to temporal onset of symptoms, fluctuation of 5. Managementsymptoms and the underlying physical disorder. It is
designed to be rated by physicians and psychiatrists,

Preventing delirium is the most effective strategyand can be used both as a diagnostic tool and a
for reducing both its frequency and the complica-measure of severity.
tions associated with this disorder.[3] Interventions
aimed at reducing the effects of some of the com-3.2.3 Confusion Assessment Method
mon causes of delirium, which include reducingThe Confusion Assessment Method (CAM) is
sensory deficits, immobility, sleep disturbance, de-perhaps the most widely used tool for identification
hydration and cognitive impairment, often reduceof delirium, both in research and clinical practice.[32]

the number and duration of delirium episodes.[37-40]Developed by an expert panel through a consensus-
building process, the instrument consists of nine Environmental strategies are under-utilized and
criteria from the DSM-III-R.[33] There is an accom- are often only applied in response to behavioural
panying algorithm that can be used to make a diag- disturbance rather than in response to the degree of
nosis of delirium. A modification of the CAM for cognitive impairment.[37,41] Table I summarizes sup-
use in intensive care units, the CAM-ICU, has also portive and environmental strategies that have been
been recently described.[34]

shown to be effective in the overall care of patients
with delirium.

3.2.4 Memorial Delirium Assessment Scale
Rationalizing all prescribed medications remainsThe Memorial Delirium Assessment Scale is a

a useful intervention in the management of deliri-clinician-administered scale chiefly used in rating
um.[44] Most prescribed medications can cause delir-the severity of delirium in cancer patients.[35]

ium, but benzodiazepines and drugs with anticholin-
ergic properties have a particular propensity.[45,46]

4. Literature Search Elderly people are more vulnerable to the adverse
effects of medications, even at low doses, and are

The MEDLINE (January 1966 to December particularly at risk of developing delirium when
2007), EMBASE (January 1980 to December 2007) more than three medications are commenced during
and Cochrane (to December 2007) databases were a hospital admission.[47]

searched for English language articles using the
The effectiveness of prophylactic pharmacologi-keywords ‘delirium’, ‘acute confusional states’,

cal treatment of delirium in high-risk populations‘confusional state’ and ‘drug treatment’.
has not been fully established. A study to assess theAs delirium is often a transient disorder, the
use of preoperative pharmacological treatment tocondition of many individuals improved as their
prevent postoperative delirium has not been shownunderlying medical condition was treated, without
to reduce the incidence of delirium, but did have athe need for pharmacological management of deliri-
positive effect on the duration and severity of thisum. Clinical trials that looked at the efficacy of
disorder.[48]

treatment were often not placebo-controlled, were
Managing postoperative pain has also beenrun over a short duration or had a very small sample

shown to be an independent strategy in preventingsize. In a recent Cochrane review on antipsychotics
postoperative delirium and is in fact more importantfor delirium, only three trials were deemed accept-
than the type of anaesthesia and type of opioidable for inclusion in the review.[36] Therefore, the
analgesic used.[49]current authors felt that a broad inclusion criteria

 2008 Adis Data Information BV. All rights reserved. CNS Drugs 2008; 22 (8)
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benzodiazepines and to use antipsychotic medica-
tions in excessive doses or to administer them too
late.[50]

Treatment is usually aimed at specific symptoms
of delirium and efforts should be made to identify
and treat underlying causes.[51]

Some general principles when prescribing med-
ication for the treatment of delirium are as fol-
lows:[50-54]

• use one drug at a time;
• keep the use of sedatives and antipsychotics to a

minimum;
• tailor dose according to age, body size and degree

of agitation;
• titrate dose to effect;
• increase scheduled doses if regular ‘as needed’

doses are required;
• all medication should be reviewed at least every

24 hours;
• medicines are usually discontinued 7–10 days

after symptoms resolve.

6.1 Antipsychotic Drugs

Antipsychotics are the cornerstone of pharmaco-
logical treatment and have been shown to be effec-
tive in treating symptoms of both hyperactive and
hypoactive delirium, as well as generally improving
cognition (table II).[37,55-57]

6.1.1 Typical Antipsychotics
As haloperidol can be administered by intrave-

nous, intramuscular or oral routes, coupled with the
fact that there is more experience with this anti-

Table I.  Supportive and environmental strategies to manage deliri-
um[41-43]

Providing support and orientation
Communicate clearly and concisely: give repeated verbal
reminders of the day, time and location, and identify key
individuals, such as members of the treatment team and relatives
Provide clear signposts to patient’s location, including clock,
calendar, chart with the day’s schedule
Have familiar objects from the patient’s home in the room
Ensure consistency in staff (for example a key nurse)
Use a television or radio for relaxation and to help the patient
maintain contact with the outside world
Involve family and caregivers to encourage feelings of security
and orientation
Avoid physical restraints, if possible, as they often increase
agitation. If restraint is unavoidable, observe appropriate
guidelines
Providing an unambiguous environment
Simplify care area by removing unnecessary objects; allow
adequate space between beds
Consider using single rooms to aid rest and avoid extremes of
sensory experience
Do not frequently change the patient’s bed location
Avoid using medical jargon in front of the patient as it may
encourage paranoia
Ensure that lighting is adequate; provide a 40–60 W night light to
reduce misperceptions
Control sources of excess noise (such as staff, equipment,
visitors): aim for <45 decibels in the day and <20 decibels at
night
Keep room temperature between 21°C and 23.8°C
Maintaining competence
Identify and correct sensory impairments: ensure patients have
their glasses, hearing aid and dentures
Consider an interpreter if needed
Encourage self care and participation in treatment (for example
have the patient give feedback on pain)
Arrange treatments to allow for maximum periods of uninterrupted
sleep
Maintain activity levels

psychotic, it remains the first-line treatment in many
clinical guidelines.[52,58] A Cochrane Review and a

6. Pharmacological Treatment recent systematic review on the use of antipsychot-
of Delirium ics in delirium concluded that there is no evidence of

a differential effect of low-dose haloperidol com-
Pharmacological treatment should be reserved pared with risperidone on the overall control of

for patients whose symptoms of delirium would delirium.[36,83] Furthermore, the incidence of adverse
threaten their own safety or the safety of others, or effects for olanzapine and risperidone were com-
would result in the interruption of essential ther- parable to those for low-dose haloperidol.[83]

apy.[3] The use of psychotropic drugs complicates Haloperidol has fewer active metabolites, limited
the ongoing mental state assessment, can impair the anticholinergic effects and has a lower propensity
patient’s ability to understand and therefore co- for sedative or hypotensive effects compared with
operate with treatment, and is associated with a many other antipsychotics.[55] The actual haloperi-
greater risk of falls in the elderly population. Com- dol dose needed to exert maximum effect is under
mon errors in managing delirium are to overuse debate, with most authors recommending 1–2 mg
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of oral haloperidol every 2–4 hours when re-
quired.[37,55,56] The maximum daily dose of haloperi-
dol has achieved less consensus in the literature. The
53rd edition of the British National Formulary[84]

recommends 18 mg as a maximum daily intramus-
cular and intravenous dose, and 30 mg as a maxi-
mum daily oral dose for adults. In case reports, up to
50 mg/day of haloperidol has been used intra-
venously with minimal effects on heart rate, respira-
tory rate, blood pressure and pulmonary artery pres-
sure, as well as minimal extrapyramidal adverse
effects.[85] In a survey of 912 healthcare profession-
als on the management of delirium, more than one-
half of the responders reported giving haloperidol
<10 mg/day, with the median dosage reported as
30 mg/day.[59] It is important to bear in mind that,
generally, the elderly population need lower doses.

Generally, intravenous use of haloperidol is asso-
ciated with a lower incidence of extrapyramidal
adverse effects but a higher risk of developing Tor-
sades de pointes.[85,86] Therefore, patients receiving
intravenous haloperidol should receive ECG moni-
toring.[39,58,84] More recently, the UK Summary of
Product Characteristics[84] for the oral formulation
of haloperidol has also highlighted the need for ECG
monitoring in patients receiving haloperidol by any
route. A QTc interval >500 ms would suggest a need
to stop haloperidol and prompt an immediate refer-
ral to a cardiologist.[61,87] QTc intervals >440 ms in
men or >470 ms in women but <500 ms should
prompt a repeat ECG and the clinician should con-
sider referral to a cardiologist.[87]

Chlorpromazine, droperidol and pimozide have
all been used in the treatment of hyperactive deliri-
um.[55,88] Levomepromazine and chlorpromazine
have been used for very agitated delirious patients,
largely because these drugs are more sedating com-
pared with haloperidol. Both can be administered
subcutaneously although few clinicians use any
form of parenteral chlorpromazine. Aside from
causing pain at the injection site, adverse effects
such as excessive sedation and hypotension clearly
need to be monitored.[60] Thioridazine and pimozide
are no longer routinely used, largely because of their
potentially dangerous effect on prolonging the QTc
interval.[87]

 2008 Adis Data Information BV. All rights reserved. CNS Drugs 2008; 22 (8)
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6.1.2 Atypical Antipsychotics which limits both its use and further evaluation for
the treatment of delirium.[98]Potential benefits of atypical compared with typi-

cal antipsychotics include the lower propensity to Risperidone at dosages of 0.5–4 mg/day has been
cause over-sedation and extrapyramidal adverse ef- shown to be successful in the treatment of delirium,
fects (the latter reducing the need for anticholinergic with the main adverse effects reported as sedation,
medication, which can worsen symptoms of deliri- nausea and mild parkinsonism.[67-69,99,100] Some au-
um).[62] Most atypical antipsychotics are only avail- thors prefer to use risperidone over olanzapine on
able as an oral formulation, which restricts their use, the basis that risperidone has less propensity for
making it difficult for prescribers to gain experience anticholinergic adverse effects, but in clinical prac-
in using this group of drugs. In trials reviewing the tice there is little evidence for a difference between
use of atypicals, patients who were not able to the two drugs.[62,64,66,101] Risperidone is available as
swallow were simply excluded from the studies. both an oral formulation and a long-acting intramus-

cular formulation. However, the intramuscular for-There have been concerns surrounding the use of
mulation is a slow-release preparation, does notatypical antipsychotics and the increased risk of
establish therapeutic concentrations quickly, is ad-stroke in the elderly population.[89] However, more
ministered every 2 weeks and is therefore of veryrecent studies have failed to find any differences in
limited use in delirium.the risk of stroke between patients taking a typical or

There are relatively fewer studies relating to thean atypical antipsychotic.[90,91] Metabolic distur-
use of quetiapine in delirium. Dosages start atbances induced by the long-term use of atypical
12.5–25 mg/day, increasing to a mean dosage ofantipsychotics, particularly olanzapine and cloza-
between 50 and 200 mg/day. In the elderly popula-pine, have been a major health concern and may
tion, dosages very rarely exceed 50 mg/affect the choice of drug in delirium.[92] However,
day.[62,96,97,102] Serious adverse events, includingthe treatment of delirium usually takes place over a
extrapyramidal adverse effects, were not observed.short period of time, generally 7–21 days at most, in
As quetiapine also has strong antihistaminergic ac-an inpatient setting where these concerns may be
tivity, it is sedating and can therefore potentiallyless important.
worsen confusion but provide benefit in the regula-Most data available relate to risperidone and
tion of the sleep-wake cycle. One patient in a smallolanzapine.[61-69] Olanzapine at dosages of
pilot trial (n = 22) developed excessive sedation and2.5–10 mg/day has been used in the treatment of
worsening delirium, leading to the eventual discon-delirium.[62,66,93,94] Authors have reported choosing
tinuation of quetiapine.[102]olanzapine over other antipsychotics for patients

A small (n = 31) randomized, open-label, pro-who also have parkinsonism.[94] Olanzapine,
spective study examined the use of amisulpridethrough its strong antihistaminergic activity, is
compared with quetiapine for the treatment of deliri-sedating. Over-sedation can worsen confusion and
um.[70] The mean dosage of amisulpride wasinterfere with the resolution of delirium, particularly
156.4 mg/day, and that of quetiapine was 113 mg/hypoactive symptoms.[38,55,66,88,95] This was demon-
day.[70] There was no remarkable difference in out-strated in a large open-label trial using olanzapine,
come between the two treatment groups and itwhere the main adverse effect reported was sedation
seemed that amisulpride produced a similar effectleading to dose reduction.[88] A worsening of deliri-
on sleep as quetiapine.um was reported in 2 of the 79 patients, leading to

discontinuation of olanzapine.[88] On the other hand, Aripiprazole, the newest atypical antipsychotic,
this antihistaminergic activity may be beneficial in has been used in a number of case reports for the
the regulation of the sleep-wake cycle.[88,96,97] Olan- treatment of delirium.[71,72] Dosages used vary from
zapine is available as an oral formulation and as 5 mg/day to 30 mg/day. Aripiprazole may have a
a rapid-acting intramuscular injection. However, unique role in the treatment of hypoactive delirium
when administering rapid-acting olanzapine injec- because of its less sedating properties compared
tion, there is a requirement to separate its adminis- with other antipsychotics; this role has yet to be
tration from injectable benzodiazepines by 1 hour, proven. In fact, in some of the reported cases, seda-
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tion was found to be the only remarkable adverse Delirium can impair a patient’s decision-making
effect.[72] ability. A novel approach to address this is to use

aggressive treatment to temporarily reverse deliri-A small number of reports describe the success-
ous states to restore a patient’s capacity to consent toful use of ziprasidone in the treatment of deliri-
treatment.[75] A temporary approach such as this isum;[73,74] however, changes in the QTc interval have
important when delirium cannot be permanentlyinevitably limited its use. ECG monitoring is essen-
reversed without extremely invasive treatments suchtial with this drug.
as organ transplantation or valve replacement.[75]

Intravenous flumazenil, in total dosages from 1 to6.2 Benzodiazepines
2 mg/day, has been used successfully in a small
number of patients.[75] The proposed mechanismBenzodiazepine use in delirium requires careful
was GABA antagonism, temporarily reducingconsideration as this class of drugs has the disadvan-
GABAergic tone and thus lifting sedation.[75]tage of potentially aggravating delirium, particularly

Disruption of the sleep-wake cycle after surgeryin patients with dementia.[18] They appear to be less
can occur as a result of increased cortisol secretioneffective than antipsychotics when used as sole
and a decrease in serum melatonin levels.[76] Me-agents and are more likely to cause over-sedation,
latonin in dosages of up to 2 mg/day has been usedexacerbation of confusion, and respiratory suppres-
to treat severe postoperative delirium unresponsivesion.[38,39] In an ICU setting, a study has found that
to antipsychotics or benzodiazepines.[77]the use of sedatives and analgesics, particularly lora-

A small trial (n = 33) assessing donepezil, anzepam, plays a dose-related temporal role in contrib-
anticholinesterase, in postoperative delirium afteruting to a patient’s transition to delirium.[18]

elective total hip replacement found that this drugBenzodiazepines remain the mainstay of treat-
did not significantly reduce the incidence of deliri-ment in alcohol and sedative hypnotic withdrawal-
um or length of hospital stay.[104] However, reportsrelated delirium. They can also be a useful adjunct
also exist of successful treatment of delirium andfor the treatment of patients who cannot tolerate
delirium-like symptoms of Lewy body dementiaantipsychotic medications. Some authors suggest a
with donepezil at dosages of 5 mg/day, with maxi-trial of adding benzodiazepines to antipsychotic
mum effects seen in 4–5 days.[42,79,105] Another anti-therapy when delirium does not respond to antipsy-
cholinesterase agent, rivastigmine 3–9 mg/day, haschotics alone.[5,60]

been successfully used as an adjunct to antipsychot-Of the benzodiazepines, lorazepam has several
ics in the treatment of chronic delirium.[80,81] Theadvantages over the others as it has a rapid onset and
main notable adverse effects were nausea, vomiting,shorter duration of action, a low risk of accumula-
loss of appetite and diarrhoea. Further studies aretion, has no major active metabolites and its bio-
needed to identify patients whose delirium symp-availability is more predictable when administered
toms are best treated by addressing cholinergic defi-both orally and intramuscularly.[5,60]

ciency.
There are also case reports of the successful use6.3 Alternative Therapies

of valproic acid in the treatment of delirium in
patients in whom antipsychotics and/or benzodiaze-Used in low doses, the antidepressants trazodone
pines were ineffective.[82] Nausea, vomiting, gas-and mianserin have been found to reduce noncogni-
tralgia and diarrhoea are common adverse effects oftive symptoms of delirium independent of the mood-
this drug.altering actions of the drug.[78,103] Ondansetron, a

specific serotonin antagonist, used in dosages of
7. Conclusion8 mg/day, has been shown to be useful in post-

cardiac surgery delirium in a study involving 35
patients.[61] The reported positive response to these Delirium is a negative prognostic indicator in
medications indirectly suggest a role for serotonin in hospitalized patients, often leading to longer hospi-
symptoms of delirium. tal stays and higher mortality. Preventing delirium is
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