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Abstract
Delirium is a common neuropsychiatric syndrome in the elderly characterized by concurrent impairments in cognition and
behaviors. The etiologies for delirium are often multifactorial and are due to underlying medical illnesses and/or due to
medication effect. The diagnosis of delirium is often missed in elderly patients and this condition may be mislabeled as
depression or dementia. Untreated, delirium can have devastating consequences in the elderly with high rates of morbidity
and mortality. Available evidence indicates that early detection, reduction of risk factors, and better management of this
condition can decrease its morbidity rates. In this review, we discuss the etiology, neurobiology, diagnosis, prevention, and
treatments for this potentially lethal condition in the elderly.
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Introduction

Delirium as a disorder was first noted in literature as long as

2500 years ago.1 In 500 BC, Hippocrates used the words phre-

nitis and lethargus to describe the hyperactive and hypoactive

forms of delirium.1 The word delirium is derived from the Latin

word delirare meaning ‘‘crazy or to rave.’’2 The term delirium

was first used in medical literature by Celcus, a Roman writer,

to describe mental disorders associated with fever or head

trauma.1

Over the last century, many diverse terms have been used

to describe delirium, including ‘‘acute confusional state,’’

‘‘acute brain syndrome,’’ ‘‘acute cerebral insufficiency,’’

and ‘‘toxic–metabolic encephalopathy.’’3,4 Currently, the

term delirium is used to describe a transient, reversible neu-

rospychiatric syndrome that is of acute onset, with a fluctuat-

ing course which often occurs in the setting of a medical

condition.5,6

The Diagnostic and Statistical Manual of Mental Disorders

(Fourth Edition, Text Revision; DSM-IV-TR) describes

delirium as a condition characterized by a disturbance of con-

sciousness (ie, reduced clarity of awareness of the environ-

ment) with reduced ability to focus, sustain, or shift

attention.6 Delirium also involves a change in cognition (such

as memory deficit, disorientation, language disturbance) or the

development of a perceptual disturbance that is not better

accounted for by a preexisting, established, or evolving demen-

tia.6 These disturbances usually tend to develop over a short

period of time (usually hours to days) and they tend to fluctuate

during the course of the day. Evidence from history, physical

examination, or laboratory findings usually indicates that the

disturbance is caused by the direct physiological consequences

of a general medical condition.6

Epidemiology

The prevalence of delirium depends on the population that is

being studied.7 Higher rates are noted in medical and surgical

settings.2 The rates of delirium in the community are low with

the overall prevalence varying from 0.4% to 2%.2,7 The rates in

general hospital admissions increases to 11% to 42%.8 The

incidence of delirium during a hospital stay ranges from 6%
to 56%.7 Postoperative delirium occurs in 15% to 62% of

elderly patients.2,7 In intensive care units (ICU), the incidence

of delirium among elderly patients range from 70% to 87%.2,7

Elderly patients with dementia and those undergoing
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cardiothoracic, emergency orthopedic procedures, vascular

surgery, or cataract removal are at higher risk for developing

delirium.2,7 It is estimated that at least one fifth of the 12.5 mil-

lion patients over 65 years who are hospitalized each year in the

United States experience complications during the hospitaliza-

tion because of delirium.7

Predisposing and Precipitating Factors

Although not fully understood, it appears that delirium devel-

ops due to a complex interplay between various predisposing

and precipitating factors.2,7 The predisposing factors are those

that place elderly patients at higher risk (vulnerability) for

developing delirium. Increasing age and a pre-existing cogni-

tive deficit are thought to be the 2 most common predisposing

factors for delirium.2 Delirium may often unmask an underly-

ing cognitive deficit.2 A study by Inouye demonstrated that a

simple predictive model based on 4 predisposing factors—

vision impairment, severe illness, cognitive impairment, and

BUN/creatinine ratio—can identify at admission older persons

at greatest risk for delirium.9 The proportion of patients devel-

oping delirium increased progressively with the number of risk

factors present at admission.9

Precipitating factors are those that trigger the pathophysio-

logical mechanisms (acute insults) resulting in delirium.7,9

Inouye and Charpentier identified 5 independent precipitating

factors for delirium in the elderly: use of physical restraints

adjusted relative risk (RR) 4.4, 95% CI, 2.5-7.9, malnutrition

RR, 4.0, 95% CI, 2.2-7.4, more than 3 medications added

RR, 2.9, 95% CI, 1.6-5.4, use of bladder catheter RR, 2.4,

95% CI, 1.2-4.7, and any iatrogenic event RR, 1.9, 95% CI,

1.1-3.2.10 The delirium rates increased progressively from

low-risk to high-risk groups in all directions (double-gradient

phenomenon). The contributions of baseline precipitating fac-

tors were documented to be independent and statistically

significant.10

Neurobiology

It appears that the known etiologic factors for the development

of delirium may act by similar mechanisms, namely causing

changes to neuronal membrane function which in turn leads

to a number of neurotransmitter aberrations.2,11 The final com-

mon pathway most likely involves a variety of neurotransmit-

ters such as acetylcholine and dopamine and traverse the

cortical and subcortical central nervous system pathways. Any

process interfering with neurotransmitter function or with the

supply or use of substrates can cause delirium.2,11 In this sec-

tion, we describe some of the known neurobiological changes

associated with delirium.

Neurochemistry

The current evidence indicates that the cholinergic system is

involved in the development of delirium.12 Drugs with anticho-

linergic properties can induce the development of delirium.13,14

Patients who have higher anticholinergic burden based on drug-

related exposure often have more severe cases of delirium.15,16

Mechanisms that can result in cholinergic deficiency and con-

tribute to delirium include impaired acetylcholine synthesis,

cholinergic synaptic mechanisms, ischemia and global stres-

sors, and neurotransmitter imbalance.12 Although there is good

evidence supporting the cholinergic deficiency hypothesis,

there are also weaknesses to this theory. The data for the use

of cholinesterase inhibitors for treating delirium is limited.17

Cholinergic dysfunction also does not completely explain as

to why delirium and Alzheimer’s disease although pathophy-

siologically related present differently with relation to atten-

tion and memory deficits.12

The acetylcholine hypothesis is not separable from the

dopamine hypothesis because these 2 neurotransmitters inter-

act closely with each other in the brain, often reciprocally.13,18

Elevated levels of dopamine can cause delirium as seen in

treatment with dopaminergic medications, cocaine abuse, and

electroconvulsive therapy (ECT).11 Dopamine-blocking medi-

cations are used to treat delirium as they may temporarily reba-

lance the ratio of acetylcholine and dopaminergic activity until

the underlying causes of delirium is treated.13 Studies show that

dopamine agonists can create slower electroencephalogram

(EEG) patterns in spite of motor hyperactivity which is seen

in hyperactive delirium. Increases in dopamine availability

may lead to increased psychomotor activity, hyperalertness,

agitation, irritability, restlessness, combativeness, distractibil-

ity, and psychosis, often associated with hyperactive or

mixed-type delirium.11

Other neurotransmitters like glutamate, -aminobutyric acid,

5-hydroxytryptamine (5-HT), and norepinephrine have also

been implicated in the development of delirium although their

roles are less well studied than those for acetylcholine and

dopamine.19

Neural Injury, Inflammation, and Stress
Response

Delirium may result from direct injury to the neurons.7 These

injuries can be caused by a variety of metabolic or ischemic

insults to the brain.11 Hypoxia, hypoglycemia and other meta-

bolic derangements can result in impaired synthesis and release

of neurotransmitters causing alterations in neural transmission

thus leading to delirium.7

Delirium also represents a central nervous system manifes-

tation of a systemic disease state that has damaged the blood-

brain barrier.20 Change in the blood-brain barrier integrity

allows the brain to become more susceptible to the effects of

systemic inflammation.21 Emerging data indicates that trauma,

infection, and surgical procedures lead to increased levels of

proinflammatory cytokines, which can induce delirium in

high-risk individuals by direct neurotoxic effects and also

affecting neurotransmission by altering the level of acetylcho-

line, dopamine, norepinephrine, and serotonin in the brain.22,23

Research indicates that precipitants of delirium can usefully

be divided into 2 conceptually distinct classes: direct brain
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insults and aberrant stress responses.24 Direct brain insult indi-

cates dysfunction or damage to the brain resulting from condi-

tions like hypoxia or metabolic disturbances.24 The aberrant

stress responses include the harmful effect of acute stress

responses.24 Evidence suggests that these adaptive processes

have the potential to become deleterious when they are exag-

gerated, sustained, or when they affect a brain already compro-

mised by disease states.24 Risk factors for delirium including

severe illness, surgery, and trauma can induce immune activa-

tion and a physical stress response comprising increased activity

of the limbic-hypothalamic-pituitary-adrenocortical (LHPA)

axis and changes in the permeability of the blood-brain bar-

rier.21,24 Available evidence indicates that elevated levels of

cortisol can precipitate and maintain delirium.24 Studies indi-

cate that in patients with delirium, cortisol levels are not only

elevated in the serum but also in the cerebrospinal fluid.25,26

Neurostructural Changes

In an excellent systematic review of studies of neuroimaging in

delirium, the investigators noted that most studies of structural

abnormalities found that patients with delirium had more brain

atrophy and increased white matter lesions, although confound-

ing by age and/or cognitive ability could not be excluded. Basal

ganglia lesions were commonly reported as being associated

with delirium, but in the absence of analysis of other brain

regions, it is not certain whether this is a specific finding. Two

functional studies suggest that delirium might be associated

with perfusion abnormalities, but further work is required to

determine whether these are global or whether specific regions

are implicated.27 They concluded that the findings in these

studies are broadly consistent, there being associations between

delirium and cortical atrophy, and between ventricular enlarge-

ment and increased white matter lesions. Associations between

neuroimaging data and delirium do not necessarily imply that

these changes are causal in the etiology of delirium; they may

simply indicate a more generally vulnerable brain.27

Genetics

Although the studies on the genetics of delirium in elderly

patients are scarce, recent studies indicate that the genetic

make-up of an individual may increase the risk of becoming

delirious.28 Most of these studies have examined the associa-

tion of delirium with the apolipoprotein E4 allele. Majority

of these studies (4 of the 5) did not confirm the association

between apolipoprotein E4 allele and delirium.28 The study

of the genetics of delirium due to alcohol withdrawal have

found positive associations for 3 different candidate genes

involved in dopamine transmission.29 One gene was involved

in the glutamate pathway along with 1 neuropeptide gene and

1 cannabinoid gene. Variations in 2 candidate genes involved

in the dopamine transmission (the dopamine receptor D3 and

the dopamine transporter) were validated in independent study

populations. These analyses suggest that dopaminergic neuro-

transmission may play an important role in alcohol withdrawal

delirium. However, the findings in the DRD3 gene were not

confirmed in an elderly population with delirium.30 In the

SLC6A3 gene, the variable number of tandem repeats was asso-

ciated with alcohol withdrawal delirium but again this variation

was not confirmed in elderly patients with delirium.28 Two

other single nucleotides polymorphisms (SNPs), rs393795 and

rs1042098, in this gene were associated with delirium.28

Clinical Subtypes

Based on the motor activity, delirium can be classified broadly

into 3 subtypes; hypoactive, hyperactive, and mixed types.31

Patients with hyperactive delirium are restless, agitated, hyper-

vigilant, and with active hallucinations and delusions. The

hypoactive subtype presents with lethargy, sedation, and with

slowed motor response. Patients with mixed delirium demon-

strate both hyperactive and hypoactive features. Under or mis-

diagnosis is a considerable problem with delirium with

psychosis, hypomania, anxiety disorders, and akathisia being

important differential diagnoses for the hyperactive and mixed

profile patients. Patients with the hypoactive form are often

misdiagnosed as having depression or dementia. The hypoac-

tive form is the most frequently seen subtype in the elderly.31

The hypoactive subtype is also least likely to be detected by

clinicians as compared with the hyperactive or mixed subtypes.

There is some evidence that each delirium subtype results from

a different pathophysiological mechanism and carries a differ-

ent prognosis.31 Overall, the balance of evidence suggests that

the hypoactive form of delirium is associated with a relatively

poorer prognosis although this is probably more relevant in

patients with dementia.32

Subsyndromal Delirium

Subsyndromal delirium (SSD) is the term used to denote the

clinical condition where the patients present with one or more

delirium symptoms but do not meet the full criteria for delir-

ium.33 It occurs in 21% to 76% of older medical inpatients.34

Such symptoms may precede or follow an episode of full-

blown delirium or may never progress to full-blown delirium.34

It is unclear whether this condition constitutes a stage in the

spectrum of brain dysfunction severity which varies from nor-

mal to subsyndromal delirium to delirium.35 In 1 study, patients

with prevalent SSD had longer acute care hospital stay,

increased postdischarge mortality, more symptoms of delirium,

and a lower cognitive and functional level at follow-up than

patients with no SSD.33 In a more recent study, the investiga-

tors compared the 6- and 12-month outcomes of older medical

inpatients who recovered from SSD by 8 weeks with the out-

comes of patients who did not recover or did not have an index

episode of SSD. The primary and secondary outcomes of

patients in the SSD-recovered group were better than the out-

comes of patients in the SSD-not recovered group and, for the

most part, intermediate between the outcomes of patients in the

SSD-not recovered and no-SSD groups.33
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Persistent Delirium

The traditional description of delirium is that of being transient

with recovery being complete if the underlying etiological fac-

tors are promptly treated.6 However, among the elderly, many

patients do not recover from an episode of delirium and

develop a condition called persistent delirium.36 In an excellent

systematic review, Cole et al sought to determine the frequency

and prognosis of persistent delirium in older hospital patients.

The investigators found that the combined proportions with

persistent delirium at discharge at 1, 3, and 6 months were

44.7%, 95% CI, 26.8% to 63.7%, 32.8%, 95% CI, 18.4% to

47.2%, 25.6%, 95% CI, 7.9% to 43.4%, and 21%, 95% CI,

1.4% to 40.6%, respectively.37 The outcomes (mortality, nur-

sing home placement, function, cognition) of patients with per-

sistent delirium were consistently worse than the outcomes of

patients who had recovered from delirium in terms of skilled

nursing facility placement, cognitive and activities of daily liv-

ing decline, and mortality. In another study, Kiely et al evalu-

ated the association between persistent delirium and 1-year

mortality in newly admitted postacute care (PAC) facility

patients.38 They found that nearly one third of the participants

remained delirious at 6 months. Cumulative 1-year mortality

was 39%. Independent of age, sex, comorbidity, functional

status, and dementia, participants with persistent delirium were

2.9, 95% CI, 1.9 to 4.4 times as likely to die during the 1-year

follow-up as participants whose delirium resolved. This associ-

ation remained strong and significant in groups with and

without dementia. Additionally, when delirium resolved, the

risk of death diminished thereafter. The investigators con-

cluded that patients who were delirious at the time of PAC

admission, persistent delirium was a significant independent

predictor of 1-year mortality.38 These studies indicate that in

a significant minority of elderly patients, delirium may persist

and in those patients the prognosis is grim. A recent systematic

review indicated that persistence of delirium was associated

with dementia, increasing numbers of medical conditions,

increasing severity of delirium, hypoactive symptoms, and

hypoxic illnesses..39

Nocturnal Delirium (Sundowning or
Sundowning Syndrome)

Disruptive behaviors worsening in the late afternoon or eve-

ning time are often seen in patients with cognitive impair-

ment.40 The terms used to describe this phenomenon is

‘‘nocturnal delirium,’’ ‘‘sundowning,’’ or ‘‘sundowning syn-

drome.’’ Recent studies have focused on the potential role of

disordered circadian rhythm as an important contributing factor

to sundowning syndrome.40 These changes are consistent with

the existence of circadian rhythm abnormalities that progres-

sively worsen with cognitive and functional deterioration.

Other theories describe the role of sleep fragmentation in sun-

downing.41 Although most commonly seen in patients with

dementia, sundowning syndrome has also been seen in patients

with acute delirium.41 Certain environmental factors have been

Table 1. Most Commonly Used Rating Scales to Detect Delirium7,44,48

Rating Scales Description

Confusion Assessment Method (CAM) It assesses the presence, severity, and fluctuation of delirium. Includes acute onset, inattention,
disorganized thinking, altered level of consciousness, disorientation, memory impairment,
perceptual disturbances, psychomotor agitation or retardation, and altered sleep-wake cycle.
Criteria for delirium: features 1 (acute onset and fluctuating course) and 2 (inattention) are
essential features, and feature 3 (disorganized thinking) or 4 (altered level of consciousness) is
supported by expert judgment and clinical practice, in which the first 2 and either of the latter
2 are required for diagnosis. It has a sensitivity of 94%-100% and specificity of 90%-95%. It
closely correlates with the DSM-IV criteria for delirium. It can be completed by any trained
clinician. Can be administered in 5 minutes.

Confusion Assessment Method-Intensive
Care Unit (CAM-ICU)

It is a nonverbal adaptation of the confusion assessment method (CAM). The instrument includes
a series of nonverbal tasks to rate the 4 key criteria: acute change from baseline or fluctuating
course, inattention, disorganized thinking, and altered level of consciousness. All tasks and
questions were designed to be completed by nonverbal, mechanically ventilated, or restrained
patients in ICU settings. The CAM-ICU is not performed in patients who are nonarousable. It
can be completed by any trained clinician. Can be administered in 5 minutes.

Delirium Rating Scale (DRS) It is a 10-item observational scale. Each of 10 items is scored from 0 to a maximum of 2, 3, or 4 points.
Range: 0-32. Recommended cutoff score is about 12 points. Rates patients on temporal onset,
perceptual disturbance, hallucinations, delusions, psychomotor behavior, cognitive status, physical
disorder, sleep-wake cycle disturbance, lability of mood, and variability of symptoms. It has a
sensitivity of 0.82 and specificity of 0.94 with a cut-point of 10. It is to be completed by a
psychiatrically trained clinician.

Nursing Delirium Screening Scale (Nu-
DESC)

Administered by a nurse based on clinical observation in routine practice. Range: 0-10 Five
symptoms are rated: disorientation, inappropriate behavior, inappropriate communication,
hallucination, and psychomotor retardation. Score of 2 or more indicates delirium. Can be
completed in 1 minute.
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shown to worsen the behavioral symptoms of sundowning.

These include changes in the environment, amount of daily

light exposure, activities during the day, noise level, disrup-

tions at night, medications, and the patient’s medical comorbid-

ities. Sundowning syndrome has been noted in literature to be

associated with increased caregiver stress/burnout and institu-

tionalization for the patient.40

Assessment

Delirium is consistently underdiagnosed in clinical practice.42

About one-third to two thirds of delirium goes unrecognized.43

Reasons for underdiagnosis include a lack of awareness of the

clinical features of delirium, its fluctuating nature, its overlap

with dementia, the lack of formal cognitive assessment as a

routine, and the failure to consider either the possibility of the

condition or its consequences.2 Inadequate information regard-

ing the patient’s premorbid level of cognition and function and,

ageist attitudes toward older people with an ‘‘expectation’’ of

confusion can lead to missed diagnoses.2

Currently, the diagnosis of delirium is made on the basis of

clinical information, behavioral observations, and cognitive

assessment.7,44 A thorough history clarifies as to whether the

changes observed are acute, subacute, or chronic. It also rules

in or rules out underlying medical conditions, medication

usage, and substance abuse as etiologies for the observed

changes in cognition and behaviors. Bedside cognitive assess-

ment detects impairments in orientation, attention, concentra-

tion, and memory. Physical examination helps rule out

infectious, metabolic, endocrine, cardiovascular, and cerebro-

vascular diseases that may cause delirium.2,7

Initial investigations should include a complete blood count,

blood urea and nitrogen levels, electrolytes, blood sugar, liver

function, and thyroid function tests.2,45 An electrocardiogram

(EKG) must be done on all patients with preexisting

cardiac disease. C reactive protein (CRP), and erythrocyte

sedimentation rate (ESR) may be checked in suspected cases

of inflammatory diseases. A clean catch urine analysis and cul-

ture, blood cultures, arterial blood gases, and chest X-ray

(CXR) are also appropriate in suspected infectious etiology.

A urine toxicology screen should be done to rule illicit drug

use. Serum vitamin B12 and folate levels are tested to rule out

nutritional causes for cognitive impairment. An EEG is useful

in ruling out seizures and metabolic encephalopathy. Com-

puted tomography (CT) scan and magnetic resonance imaging

(MRI) scan of the brain rule out cerebral and cerebrovascular

diseases. A lumbar puncture (LP) should only be reserved for

cases of suspected meningitis causing delirium.2,45

Because of the transient and fluctuating nature of its symp-

toms, just using the clinical information may lead to an under-

diagnosis of delirium.46 The study by Zou et al suggested that

one clinical assessment by a psychiatrist may not be the best

method for detecting and diagnosing delirium in the elderly.

The investigators opined that a consensus diagnosis or diagno-

sis by a trained rater using the Confusion Assessment Method

(CAM) and multiple observation points may be a more sensi-

tive approach for the diagnosis of delirium in the elderly.46

Given this data, it is most advisable to use validated assessment

scales to support and enhance the clinical evaluation and rate

the severity of delirium.2 A formal diagnosis can be confirmed

by using the DSM-IV-TR criteria.6

In an excellent review, Wong et al systematically evaluated

the evidence on the accuracy of bedside instruments in diag-

nosing the presence of delirium in adults.44 They concluded

that the CAM has the best available supportive data as a bed-

side delirium instrument. The mini-mental state examination

(MMSE; score <24) was the least useful for identifying a

patient with delirium.44 In another study, the investigators

compared the validity and reliability of 3 instruments for detec-

tion and assessment of delirium in ICU patients.47 Trained staff

members performed daily and independently the Confusion

Assessment Method for the ICU (CAM-ICU), the Nursing

Table 2. Differential Diagnoses for Delirium

Clinical Features Delirium Dementia Depression Primary Psychotic Disorders

Onset Acute Insidious Acute or insidious Acute or insidious
Duration Hours to weeks Months to years Weeks to months Weeks to months
Course Fluctuating Chronic and progressive May be chronic May be chronic
Progress Usually reversible Irreversible Usually reversible Usually reversible
Level of

consciousness
Altered Usually clear Clear Clear

Orientation Variable Disoriented Oriented Oriented
Attention and

concentration
Poor Normal except in late stage May be impaired May be impaired

Speech Incoherent Coherent until the late
stage

Usually normal May be pressured

Thought process Disorganized Limited Usually organized May be disorganized
Perception Hallucinations are frequent

especially visual
May have hallucinations

especially visual
May have hallucinations

especially auditory
May have hallucinations

especially auditory
Psychomotor

activity
Variable Normal May be slow Variable
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Delirium Screening Scale (Nu-DESC), and the Delirium

Detection Score (DDS), and these evaluations were compared

against the reference standard conducted by a delirium expert

(blinded to the study), who used delirium criteria from the

Diagnostic and Statistical Manual of Mental Disorders (Fourth

Edition; DSM-IV). The investigators concluded that the CAM-

ICU showed the best validity of the evaluated scales to identify

delirium in ICU patients. The Nu-DESC might be an alterna-

tive tool for detection of ICU delirium. The DDS should not

be used as a screening tool.48 These 2 studies indicate that the

CAM and the CAM-ICU are the 2 best instruments that are

available at the present time to detect delirium at the bedside

(Table 1).44,47

Differential Diagnoses

Delirium should be differentiated from dementia, depression,

and primary psychotic disorder.2,7 Table 2 indicates the clinical

features of these disorders that help distinguish them from one

another.2,7

Outcomes

Delirium contributes to poor patient outcomes irrespective of

baseline patient characteristics and etiological factors.7 Agita-

tion or lethargy occurring in delirium can increase the risk of

aspiration, pressure ulcers, pulmonary emboli, and decreased

oral intake.7 Some patients with delirium never recover to their

baseline level of cognitive function following an episode of

delirium and demonstrate persistent functional and cognitive

losses.7 A recent study by Fong et al showed a significant

acceleration in the slope of cognitive decline occurring

following an episode of delirium in a cohort of patients with

Alzheimer disease (AD).49 Across groups, the rate of change

in cognitive scores occurred about 3 times faster in those who

had delirium compared to those who did not.49 Such findings

indicate that the pathological processes involved in delirium

can cause direct neuronal injury causing persistent cognitive

changes.7 Outcomes in patients with dementia who develop

delirium are also worse than in those patients who do not

develop this condition.7,50 Patients with dementia who experi-

ence delirium had higher rates of hospitalization, institutionali-

zation, and death.7,51

Delirium has also been shown to increase nursing time per

patient, higher per-day hospital costs, and an increased length

of hospital stay.7,43 The meta-analysis by Witlox et al indicated

that delirium is associated with an increased risk of dementia,

institutionalization, and death independent of age, sex, comor-

bid illness or illness severity, and baseline dementia.52 The eco-

nomic burden of delirium in the United States is also staggering

with a total of approximately $6.9 billion in Medicare hospital

expenditure (2004 figures).7,53 In a recent study, following

adjustment for pertinent demographic and clinical characteris-

tics, the average costs per day survived among patients with

delirium were more than 2.5 times the costs among patients

without delirium.54 The total cost estimates attributable to

delirium ranged from $16,303 to $64,421 per patient. When

translated, the national burden of delirium on the health care

system ranged from $38 billion to $152 billion each year.

When comparing the national annual health care costs for delir-

ium, it is higher than the cost for hip fracture ($7 billion) and

nonfatal falls ($19 billion) and comparable to the cost for dia-

betes mellitus ($91.8 billion).54

Prevention

Some investigators estimate that 30% to 40% of cases of delir-

ium are preventable and that prevention is the most effective

strategy for minimizing the occurrence of delirium and its

adverse outcomes.7 In a pivotal study, Inouye et al described

the multicomponent targeted risk factor intervention (MTI)

strategy that used standardized protocols for the management

of 6 risk factors for delirium: cognitive impairment, sleep

deprivation, immobility, visual impairment, hearing impair-

ment, and dehydration.55 Delirium developed in 9.9% of the

intervention group as compared with 15% of the usual-care

group, matched odds ratio, 0.60, 95% CI, 0.39-0.92. The total

number of days with delirium (105 vs. 161, P ¼ .02) and the

total number of episodes (62 vs 90, P ¼ .03) were significantly

lower in the intervention group. However, the severity of delir-

ium and the recurrence rates were not significantly different

between the 2 groups. The total number of targeted risk factors

per patient was significantly reduced. Intervention was also

associated with significant improvement in the degree of cog-

nitive impairment among patients with cognitive impairment at

admission and a reduction in the rate of use of sleep medica-

tions among all patients. Among the other risk factors per

patient, there were trends toward improvement in immobility,

visual impairment, and hearing impairment. The investigators

opined that the risk-factor intervention strategy resulted in sig-

nificant reductions in the number and duration of episodes of

delirium in hospitalized older patients; however, the interven-

tion had no significant effect on the severity of delirium or

on recurrence rates indicating that primary prevention of delir-

ium is probably the most effective treatment strategy.56 This

intervention showed a short-term cost savings of $831 per hos-

pitalization for intermediate-risk patients and the long-term

cost savings approaching $10,000 per year from the prevention

of long-term nursing home days.56,57

A recent controlled trial indicated that home rehabilitation

after acute hospitalization in elderly individuals was associated

with a lower risk of delirium and greater patient satisfaction

when compared with the inpatient hospital setting.58 A meta-

analysis by Siddiqi et al indicates that a program of proactive

geriatric consultation may reduce delirium incidence and

severity in patients undergoing surgery for hip fracture.59 They

also found that prophylactic low-dose haloperidol may reduce

severity and duration of delirium episodes and shorten length of

hospital admission in hip surgery.59 In the only English lan-

guage systematic review specific to the prevention of delirium

in the elderly, investigators concluded that multicomponent

interventions to prevent delirium are effective and should be
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Table 3. Summary of Important Meta-Analyses and Systematic Reviews in the Pharmacotherapy of Delirium

Class of Drug
Name of
Study

Type of
Study Comparators Outcomes Side-Effects Limitations

Antipsychotics Lonergan
et al65

Meta-analysis Haloperidol with
risperidone,
olanzapine, and
quetiapine

Haloperidol in low
dosage has similar
efficacy in
comparison with the
atypical antipsycho-
tics olanzapine and
risperidone in the
management of
delirium.

There is no greater
frequency of adverse
effects with
haloperidol in low
doses compared to
the other drugs.
Higher doses
haloperidol was
associated with a
greater incidence of
side effects, mainly
parkinsonism, than
the atypical
antipsychotics.

Only 3 studies met the
inclusion criteria.

Lacasse
et al66

Systematic
review

Antipsychotic therapy
with placebo or
comparing 2
antipsychotic
treatments in an
acute care setting

Antipsychotic drugs
are efficacious
when compared
with baseline and
safe for the
treatment of
delirium.

Oral haloperidol was
associated with
more frequent
extrapyramidal side
effects, but overall,
all agents were well
tolerated.

Only 4 studies met the
inclusion criteria.

Seitz et al67 Systematic
review

Haloperidol,
chlorpromazine,
olanzapine,
risperidone, and
quetiapine.

Improvements in
delirium severity
were reported with
all of these
antipsychotic
medications.

Serious adverse events
attributable to
antipsychotic
medication were
uncommon.

No study included a
placebo group

Ozbolt
et al68

Systematic
review

Atypical antipsychotics
for the treatment of
delirium in the
elderly.

Atypical antipsychotic
medications
demonstrate similar
rates of efficacy as
haloperidol for the
treatment of delirium
in the elderly.

In comparison to
haloperidol, the
frequency of adverse
reactions and side
effects was found to
be much lower with
the use of atypical
antipsychotic
medications.

No double-blind
placebo trials exist.

Cholinesterase
inhibitors

Overshott
et al17

Meta-analysis Blinded randomized
controlled trials
with cholinesterase
inhibitors compared
with alternative
interventions

One trial of donepezil
found no significant
difference between
the treatment and
placebo groups was
found in the
duration of delirium.

Donepezil was well
tolerated.

Only 1 study met the
inclusion criteria.

Benzodiazepines Lonergan
et al71

Meta-analysis Lorazepam versus
dexmedetomidine,
alprazolam versus
neuroleptics and
lorazepam versus
haloperidol and
chlorpromazine

Dexmedetomidine had
greater efficacy than
lorazepam, no
advantage of
alprazolam
compared to
neuroleptics and
decreased
effectiveness of
lorazepam and
increased adverse
effects when
compared with
neuroleptics.

Benzodiazepines have
higher side effects
than compartors
compounds.

No adequately
controlled trials
could be found to
support the use of
benzodiazepines in
the treatment of
non-alcohol
withdrawal related
delirium.

(continued)
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implemented through synergistic cooperation between the

various health care disciplines.60 A recent structured-analysis

on prevention strategies for delirium showed that interventions

to prevent delirium are generally effective.61

These studies indicate that strategies to prevent delirium are

efficacious in reducing its incidence in both surgical and med-

ical patients. They may reduce the duration and severity of

delirium and its effect on functional status. However, these

interventions have not produced beneficial effects on the length

of stay or mortality due to delirium.

Treatments

Nonpharmacological

Nonpharmacological treatments are the first line of manage-

ment for patients with delirium.7,45 They include frequent reor-

ientation, making eye contact, frequent touching, and using

clear verbal instructions when talking to patients.7 Sensory

impairments including vision and hearing loss should be mini-

mized by use of corrective devices.7 The use of physical

restraints should be minimized.7 Treatment should be provided

in a nonstimulating environment where noise levels are

minimized with the provision for adequate soft lighting.46

Room and staff changes should be minimized. Although the

data for the use of these interventions is limited, they have

become part of standard treatment protocols for delirium given

their efficacy in clinical practice.62,63

Pharmacological

Pharmacotherapy in delirium is mainly targeted toward the treat-

ment of its underlying causes.2 However, it may also be needed

when the patient’s behaviors cannot be controlled by nonpharma-

cological means.7 They are prescribed when the patient exhibits

agitation, aggression, paranoia, and hallucinations that place

them and those caring for them at risk of imminent harm.7 Recent

data indicates that the evidence base for effective drug treatment

of delirium is restricted by the limitations in many of the studies

that have been conducted to date.64 Given this concern, we chose

to only use data from meta-analytics studies and systematic

reviews to evaluate the efficacy of pharmacotherapeutic agents

for the treatment of delirium.

In an excellent meta-analysis, Lonergan et al compared

the efficacy and incidence of adverse effects of haloperidol

with risperidone, olanzapine, quetiapine and placebo in the

Table 3 (continued)

Class of Drug
Name of
Study

Type of
Study Comparators Outcomes Side-Effects Limitations

Others Campbell
et al72

Systematic
review

Second-generation
antipsychotics,
first-generation
antipsychotics,
cholinergic
enhancers, an
antiepileptic agent,
an inhaled
anesthetic,
injectable sedatives,
and a
benzodiazepine.

No superiority for
second-generation
antipsychotics over
haloperidol in
managing delirium.

No significant
difference between
the various
compounds.

Data available is
limited.

Table 4.

Medication group Dosage Side-effects

1. Typical antipsychotics Haloperidol
Excessive agitation

0.25–1.0 mg PO BID/TID 0.25–1.0 mg PO or IM;
can repeat every 30-60 minutes if needed

Extrapyramidal symptoms, sedation,
prolonged QTc interval

2. Atypical antipsychotics
A. Risperidone Excessive agitation
B. Olanzapine Excessive agitation
C. Quetiapine Excessive agitation

0.25 mg-0.5 mg PO BID/TID 0.25–0.5 mg PO; can
repeat every 30-60 minutes if needed 2.5–5.0 mg
PO BID 2.5–5.0 mg PO or IM; can repeat every
30-60 minutes if needed 25-50 mg BID/TID 25-50
mg PO; can repeat every 30-60 minutes if needed

Metabolic dysfunction, extrapyramidal
symptoms hyperglycemia, prolonged
QTc interval
As for Risperidone
As for risperidone and Olanzapine

3. Benzodiazepines Lorazepam Excessive
agitation

0.25–1.0 mg PO BID/TID 0.25–1.0 mg PO or IM;
can repeat every 30-60 minutes if needed

Paradoxical agitation, sedation, motor
incoordination, worsening confusion,
respiratory depression

4. Cholinesterase inhibitors Donepezil 5-10 mg PO once daily Gastrointestinal disturbances

Abbreviations: PO, per oral; BID, bis in die, two times a day; TID, ter in die, three times a day; IM, intramuscular.
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treatment of delirium.65 Decrease in delirium scores were not

significantly different comparing the effect of low-dose halo-

peridol (<3.0 mg per day) with the atypical antipsychotics olan-

zapine and risperidone odds ratio, 0.63, 95% CI, 1.029 to 1.38,

P ¼ .25. Low-dose haloperidol did not have a higher incidence

of adverse effects than the atypical antipsychotics. High-dose

haloperidol (>4.5 mg per day) in one study was associated with

an increased incidence of extrapyramidal adverse effects com-

pared with olanzapine. Low-dose haloperidol decreased the

severity and duration of delirium in postoperative patients,

although not the incidence of delirium when compared to pla-

cebo controls in one study. There were no controlled trials

comparing quetiapine with haloperidol. There investigators

concluded that there is no evidence that haloperidol in low

dosage has different efficacy in comparison with the atypical

antipsychotics olanzapine and risperidone in the management

of delirium or has a greater frequency of adverse drug effects

than these drugs. High-dose haloperidol was associated with

a greater incidence of side effects, mainly parkinsonism, than

the atypical antipsychotics.65

In a systematic review by Lacasse et al evaluated the effi-

cacy and safety of antipsychotics in the management of delir-

ium in medically or surgically ill patients.66 The investigators

found that antipsychotic agents, either atypical or typical,

were effective compared with baseline for the treatment of

delirium in medically or surgically ill patients without under-

lying cognitive disorders. Oral haloperidol was associated

with more frequent extrapyramidal side effects, but overall,

all agents were well tolerated. They concluded that antipsy-

chotic drugs are efficacious when compared with baseline and

safe for the treatment of delirium. Haloperidol remains the

most studied agent. Recommendation of one antipsychotic

over another as a first-line pharmacologic intervention in the

treatment of hospital-associated delirium is limited by the

quality and quantity of data available.66 In another systematic

review, Seitz et al evaluated the evidence for the efficacy and

safety of antipsychotics in treating delirium.67 Study medica-

tions included haloperidol, chlorpromazine, olanzapine, ris-

peridone, and quetiapine. Improvements in delirium severity

were reported with all of these antipsychotic medications.

No study included a placebo comparison to account for spon-

taneous improvements in delirium. Other methodological lim-

itations included inadequate blinding, randomization, and

handling of participant withdrawals. The improvements in

delirium tended to occur soon after the initiation of treatment,

and most of the studies examined used relatively low doses of

antipsychotic medication. Serious adverse events attributable

to antipsychotic medication were uncommon in studies,

although the side effects were not evaluated systematically

in most studies. The investigators concluded that to date, there

are no published double-blind, randomized, placebo-

controlled trials to establish the efficacy or safety of any anti-

psychotic medication in the management of delirium. There is

limited evidence from uncontrolled studies that supports the

use of low-dose, short-term treatment of delirium with some

antipsychotics.67

In a systematic review specific to the elderly, the

investigators examined the literature on atypical antipsychotics

and summarize the results from published trials in order to

evaluate the efficacy and potential benefits of atypical antipsy-

chotics for the treatment of delirium in the elderly population.68

They found that risperidone was the most thoroughly studied

atypical antipsychotic and was found to be approximately

80% to 85% effective in treating the behavioral disturbances

of delirium at a dosage of 0.5 to 4 mg daily. Studies of olanza-

pine indicated that it was approximately 70% to 76% effective

in treating delirium at doses of 2.5 to 11.6 mg daily. Although

very few studies have been conducted using quetiapine; it also

appears to be a safe and effective alternative to high-potency

antipsychotics. In comparison to haloperidol, the frequency

of adverse reactions and side effects was found to be much

lower with the use of atypical antipsychotic medications. In the

limited number of trials comparing atypical antipsychotics to

haloperidol, haloperidol consistently produced a higher rate

(an additional 10% to 13%) of extrapyramidal side effects. The

investigators concluded that a review of current literature sup-

ports the conclusion that atypical antipsychotic medications

demonstrate similar rates of efficacy as haloperidol for the

treatment of delirium in the elderly patient, with a lower rate

of extrapyramidal side effects. There is limited evidence of true

efficacy since no double-blind placebo trials exist.68

Although the data on the use of antipsychotics in elderly

patients with cognitive impairment is growing, their use is lim-

ited by their efficacy and prominent adverse effects. In the most

comprehensive study done to date, Schneider et al compared

the efficacy of olanzapine, quetiapine, risperidone or placebo

for the treatment of psychosis, aggression, or agitation in

patients with Alzheimer’s disease.69 The investigators found

that there were no significant differences noted among the

groups with regard to improvements in symptoms but the time

to discontinuation of treatment due to adverse events and intol-

erability favored the placebo group. They concluded that

adverse effects offset the advantages in the efficacy of atypical

antipsychotic drugs for the treatment of psychosis, aggression,

or agitation in patients with Alzheimer’s disease.

Recent evidence indicates that the use of antipsychotics is

not very safe in the elderly patients, especially in those with

dementia. Concerns include the development of cerebrovascu-

lar adverse events (CVAEs) and death. In a recent literature

review of evidence, Mittal et al reviewed the risk of cerebro-

vascular adverse events (CVAEs) and death with antipsychotic

medications when used to treat elderly patients with demen-

tia.70 The available data indicates that the risk of CVAEs is

higher in the drug-treated group compared to placebo.

Although preliminary, existing data for atypical versus typical

antipsychotics indicate that the risk of CVAEs is similar in both

groups. No one drug has been found to be safer than the other in

terms of the CVAEs. A higher than median doses of a drug,

older age, a diagnosis of dementia especially vascular demen-

tia, and comorbid atrial fibrillation have been noted as risk fac-

tors for CVAEs. It appeared that the time frame for which the

risk of CVAEs remains elevated is about 20 months.

Mittal et al 105



Preliminary data indicates that risk of death with atypical and

typical antipsychotics is greater than when compared to the pla-

cebo group or the group that did not use these medications.

Existing data for atypical versus typical antipsychotics indicate

that the risk of death is similar in both groups. No one drug has

been found to be safer than the other in terms of the death.

Older age, male gender, severe dementia, and functional

impairment are associated with a higher risk of death. The risk

remains elevated in the first 30 days and possibly to 2 years.

The investigators concluded that in the elderly, judicious use

of these medications with careful assessment of the risk benefit

ratio and close monitoring of the risk factors is needed to

ensure the safety and well-being of these patients.70 Given

these risks, antipsychotic medications should be used very

carefully in elderly patients with delirium and dementia as

these 2 conditions are highly comorbid.

Cholinesterase inhibitors. In a meta-analysis, Overshott et al

evaluated the efficacy and safety of cholinesterase inhibitors

in the treatment of delirium.17 They found one trial of donepe-

zil compared with placebo in 15 patients. No significant differ-

ence between the treatment and placebo groups was found in

the duration of delirium. The mean duration of postoperative

delirium for the donepezil group was 1.0 day (standard error

0.0), while for the placebo group it was 1.3 days (standard error

0.19). No other outcomes were measured for the patients who

developed delirium. The investigators opined that there is cur-

rently no evidence from controlled trials that donepezil is effec-

tive in the treatment of delirium.17

Benzodiazepines. In a meta-analysis, Lonergan et al deter-

mined the effectiveness and incidence of adverse effects of

benzodiazapines in the treatment of nonalcohol withdrawal-

related delirium.71 Only one trial met their selection criteria.

In this trial comparing the effect of the benzodiazepine loraze-

pam with dexmedetomidine, a selective alpha-2-adrenergic

receptor agonist, on delirium among mechanically ventilated

ICU patients, dexmedetomidine treatment was associated with

an increased number of delirium- and coma-free days com-

pared with lorazepam-treated patients (dexmedetomidine

patients, average 7 days; lorazepam patients, average 3 days,

P ¼ .01). One partially controlled study showed no advantage

of a benzodiazepine (alprazolam) compared with neuroleptics

in treating agitation associated with delirium, and another par-

tially controlled study showed decreased effectiveness of a

benzodiazepine (lorazepam), and increased adverse effects,

compared with neuroleptics (haloperidol, chlorpromazine) for

the treatment of acute confusion. The investigators concluded

that no adequately controlled trials could be found to support

the use of benzodiazepines in the treatment of nonalcohol

withdrawal-related delirium among hospitalized patients and

at this time benzodiazepines cannot be recommended for the

control of this condition.71

Others. In another systematic review, Campbell et al

reviewed the efficacy and safety of pharmacologic interventions

targeting either prevention or management of delirium.72

The investigators identified 13 studies that met their inclusion

criteria and evaluated 15 compounds: second-generation

antipsychotics, first-generation antipsychotics, cholinergic

enhancers, an antiepileptic agent, an inhaled anesthetic, inject-

able sedatives, and a benzodiazepine. Four trials evaluated

delirium treatment and suggested no differences in efficacy or

safety among the evaluated treatment methods (first and second

generation antipsychotics). Neither cholinesterase inhibitors nor

procholinergic drugs were effective in preventing delirium.

Multiple studies, however, suggest either shorter severity and

duration or prevention of delirium with the use of haloperidol,

risperidone, gabapentin, or a mixture of sedatives in patients

undergoing elective or emergent surgical procedures.

The investigators concluded that the existing limited data

indicates no superiority for second-generation antipsychotics

over haloperidol in managing delirium. Although preliminary,

results suggest delirium prevention may be accomplished

through various mechanisms, but further studies are necessary

to prove effectiveness (Table 3).72

The American Psychiatric Association (APA) recommends

low-dose haloperidol as a first-line agent in the symptomatic

management of delirium episodes, with few comparisons of

newer second-generation antipsychotic medications included

in their evaluation.62 The second-generation antipsychotics

may be an alternative in patients who are not candidates for

or who do not tolerate first-generation antipsychotics, although

the class has shown no benefit over the first-generation antipsy-

chotics on either efficacy or safety parameters in delirium

trials.72 Because of the risks of cerebrovascular and cardiovas-

cular adverse effects, the use of antipsychotics in patients with

delirium should be continuously evaluated to minimize the

potential for adverse outcomes.72 Currently, there is limited

data to recommend cholinesterase inhibitors for the treatment

of delirium.17 Evidence indicates that benzodiazepines should

not be considered in delirium in patients without a history of

psychiatric illness or alcohol withdrawal due to poor outcomes

and limited use in the literature (Figure 1).72

Conclusion

Delirium is a common neuropsychiatric syndrome in the

elderly characterized by concurrent impairments in cognition

and behaviors. The etiologies for delirium are often multifac-

torial and are due to a complex interplay between the various

underlying predisposing and precipitating factors. The known

etiologic factors for delirium appear to cause changes to the

neuronal membrane function which in turn leads to a number

of neurotransmitter aberrations. The diagnosis of delirium is

often missed in elderly patients and this condition may often

be mislabeled as depression or dementia. Untreated, delirium

can have devastating consequences in the elderly, with high

rates of morbidity and mortality. Standardized screening tools

are currently available that can aid in the diagnosis and the

assessment of severity of this condition. Current data although

limited, supports the use of nonpharmacological treatment
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protocols and some psychotropic medications both in the

prevention and the treatment of this condition. Available

evidence indicates that early detection, proper correction of

risk factors, and better management of symptoms can decrease

the morbidity rates for this condition, thereby reducing undue

suffering for the patients and their families.
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