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Delirium 1n

Elderly Patients

Delirium is a mental disorder characterized by disturbances in consciousness, orientation, memory,
thought, perception, and behavior, of acute onset and fluctuating course. It occurs in hyperactive,
hypoactive, or mixed forms, in up to 50% of elderly hospital inpatients, many with pre-existing
dementia, and appears to be independently associated with significant increases in functional disability,
length of hospital stay, rates of admission to long-term care institutions, rates of death, and healthcare
costs. Despite its clinical importance, delirium is often not detected or it is misdiagnosed as dementia
or other psychiatric illness even though there are potential strategies (e.g., screening by nurses, risk-
factor assessment) and instruments that can improve detection and diagnosis. Although there has been
limited progress in understanding the etiology, pathogenesis, assessment, and specific treatment of delir-
ium, systematic detection and treatment programs appear to be beneficial for elderly surgical patients,
as are preventive programs for elderly medical and surgical patients. Even now, there is probably

enough evidence to recommend implementation of these two types of programs in acute-care hospitals.

(Reprinted with permission from the American Journal of Geriatric Psychiatry 2004; 12:7-21)
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Delirium, one of the oldest disorders known to
medicine, was well described 2,500 years ago in the
medical writings of Hippocrates (1). It is character-
ized by disturbances in consciousness, orientation,
memory, thought, perception, and behavior, of
acute onset and fluctuating course (2—4). It occurs
in hyperactive, hypoactive, or mixed forms in up to
50% of elderly hospitalized patients (5), many
with pre-existing dementia (6), and is independ-
ently associated with poor outcomes (7-18).
Despite its clinical importance, delirium is often
not detected (19, 20), or it is misdiagnosed as
dementia or other psychiatric illness, such as

depression (21).

CLINICAL FEATURES

Acute ONSET

The symptoms of delirium usually develop over
hours-to-days, although onset may be abrupt.

PRODROMAL PHASE

When the onset is more gradual, the patient may
report mild, transient symptoms, such as fatigue,
decreased concentration, irritability, restlessness,

anxiety, or depression. There may be mild cognitive
impairment, perceptual disturbances, or hypersen-
sitivity to light and sound. Commonly, there is
daytime somnolence or a sleep disturbance. The
disturbance may be limited to this mild prodromal
phase or progress to a more florid picture.

DISORDERS OF SLEEP AND WAKEFULNESS

Delirium may first appear at night with fragmen-
tation and reduction of sleep. Patients may wake
from vivid dreams or nightmares in a disoriented or
agitated state. They may describe their somnolent
daytime experiences as “dreamlike,” feeling they
hover between sleep and wakefulness and have trou-
ble distinguishing dreams from real perceptions.

DISTURBANCE OF CONSCIOUSNESS

Although clouding of consciousness is purported
to be a cardinal feature of delirium, it is difficult to
define. Jaspers (22) distinguished two principal types
of disturbed consciousness: 1) reduced consciousness
(ranging between consciousness and unconscious-
ness); 2) clouded consciousness, with fragmentation
of psychic experience and hallucinations. In DSM-
IV (2), it is defined as reduced clarity of awareness,
with reduced ability to focus, sustain, or shift atten-
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tion. Traditionally, clinicians have relied on stimulus-
response models of assessment of consciousness. For
example, the patient may be hyperalert (ovetly sensi-
tive to stimuli, easily startled), alert (normal), lethar-
gic (drowsy, but easily aroused) or comatose
(unarousable). The Glasgow Coma Scale (23) may be

used to quantify level of consciousness.

INATTENTION

There is reduced ability to focus, sustain, or shift
attention to external stimuli that may account for all
other cognitive deficits. Distractibility and dimin-
ished concentration follow from inability to focus or
sustain attention. Difficulties in selective attention
enable external stimuli such as sounds, lights, or
movements to interfere with cognitive processes.
When attention shifts rapidly and unintentionally,
registration of new information is impaired, leading
to disorientation and memory deficits.

DISORDERS OF THOUGHT

Abnormalities in the form and content of think-
ing are prominent. The organization and utiliza-
tion of information are impaired. Spontaneously,
or in response to open-ended questions, thinking
may become illogical or bizarre. The patient may
be unable to make appropriate decisions, perform
simple tasks, or maintain self-care. Judgment and
insight may be poor.

The content of thought may be impoverished
and stereotyped or abound with rich imagery and
fantasies. Abstract thinking is often diminished.
Delusions of persecution are prominent.

DISORDERS OF LANGUAGE

Language functions are often abnormal. Speech
may be tangential, circumstantial, poorly organ-
ized, slowed, or slurred, with word-finding difficul-
ties and paraphasias. We may also see pootly drawn
and spatially aligned letters, syntactical and spelling
errors, or reluctance to write.

IMPAIRMENT OF MEMORY AND ORIENTATION

There are disturbances of registration and recent
and remote memory. Confabulation occurs in 8%
to 15% of patients and most often concerns activi-
ties or discussions with friends that never took
place. There may be a tendency to mistake the unfa-
miliar for the familiar. In severe cases, patients may
not appreciate whether they are standing up or lying
down, indoors or outdoors, dressed or undressed.
Disorientation is most commonly manifested by
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mistakes in time, place, and sometimes person (24).

PERCEPTUAL DISTURBANCES

Beyond the hypersensitivity to sensory stimuli in
the prodromal phase, perceptual abnormalities may
extend to distortions, illusions, or frank hallucina-
tions. Distortions, may include changes in size of
objects (macropsia, micropsia), or in the shape,
position, or motion of stationary objects, and dere-
alization, depersonalization, and distortion of body
image may also occur.

[llusions—misinterpretations of external sensory
stimuli—may include mistaking a sound in the hall
for a gunshot or seeing spots on the floor as crawl-
ing insects. Visual hallucinations, often occurring
only at night, are common and range from simple
shapes, lights, or colors to complex objects, insects,
animals, ghost-like forms, or people. Auditory hal-
lucinations are represented by simple sounds,
music, or voices; tactile hallucinations are less com-
mon and may involve sensations of crawling
insects, paresthesias, or pain. It must be stressed
that delirious patients may perceive their hallucina-
tions as real and respond in ways that may be dis-
turbing to others or even life-threatening.

PSYCHOMOTOR DISTURBANCES

Three clinical variants of psychomotor behavior
include hyperactive, hypoactive, and mixed forms.
Hyperactive delirium, characterized by agitation,
autonomic arousal, diaphoresis, tachycardia,
dilated pupils, dry mouth, and tremor, occurs in
15%-21% of patents (11, 14, 25, 20).
Hypoactive delirium, which may escape diagnosis
because of its silent or passive presentation, occurs
in 19%-71% of patients (11, 14, 25, 26). Mixed
forms may occur in 43%-56% of patients (11, 14,
25). A small proportion (4%-14%) have no psy-
chomotor disturbances (11, 14, 25). Some
patients may present with falls or urinary or fecal
incontinence.

Behavioral problems may be dangerous.
Agitated patients run the risk of hip fractures or
cardiovascular collapse. Homocidal or suicidal
behavior may result from hallucinations or delu-
sions. Hypoactive patients are also at risk for dehy-
dration, malnourishment, or pressure sores.

EMOTIONAL DISTURBANCES

Fear, anxiety, and depression are very common
symptoms of delirium. These symptoms are multi-
determined, often influenced by the nature of the
medical or surgical disorder, personality, premorbid
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Table 1. DSM-IV Diagnostic Criteria for
Delirium

1. Disturbance of consciousness (i.e., reduced clarity of awareness of the
environment) with reduced ability to focus, sustain, or shift attention.

2. A change in cognition (such as memory deficit, disorientation, lan-
guage disturbance) or the development of a perceptual disturbance
that is not better accounted for by a preexisting, established, or
evolving dementia.

3. The disturbance develops over a short period of time (usually hours to
days) and tends to fluctuate during the course of the day.

4. There is evidence from the history, physical examination, or labora-
tory findings that the disturbance is caused by the direct physiologi-
cal consequences of a general medical condition.

psychiatric disorder, current interpersonal relation-
ships, and recent life events.

FLUCTUATION

Patients with delirium not only show a wide vari-
ation in the type and severity of symptoms, but
unpredictable fluctuations. Symptoms may be
intermittent and are often worse at night. During
“lucid intervals,” the patient may function at a nor-
mal level. These fluctuations may be observable
during the course of a single clinical interview or
over the course of 1 or more days (for example, in
the morning a patient may be lucid, but in the
evening, agitated and disoriented).

DIAGNOSIS

The clinical diagnosis is based on history from
collateral sources (family members, caregivers, etc.)
and bedside observations. DSM-IV criteria, pre-
sented in Table 1, appear to be the most inclusive
set of criteria among elderly patients, compared
with DSM-III, DSM-III-R, or ICD-10 criteria
(27). Notably, different types of healthcare profes-
sionals can make an accurate diagnosis of delirium
by use of structured instruments (28, 29). In one
study, a nurse-clinician’s diagnosis had a sensitivity
of 89% and a specificity of 100%, compared with
a consensus diagnosis involving the nurse and three
psychiatrists (30). Three valid and reliable diagnos-
tic instruments include the Confusion Assessment
Method (29) the Delirium Rating Scale—Revised-
98 (31) and the Delirium Symptom Interview
(32). The first two instruments are easy to use in
most clinical settings.

In practice, however, healthcare professionals
often fail to detect and diagnose delirium (19, 20).
There are two principal reasons for this: First, they

expect delirium to present with agitation and hal-
lucinations; but, in older patients, it often presents
with decreased activity (the hypoactive form of
delirium), which is overlooked. Second, the fluctu-
ating nature of delirium may confound the diagno-
sis because healthcare professionals may fail to
appreciate lucid intervals as characteristic of the
disorder. Moreover, fluctuating manifestations may
make delirium difficult for physicians to detect
when they spend only a brief time with the patient.
Nurses, who have contact with patients over the
course of the day, typically document most confu-
sional episodes (33, 34).

These two observations suggest strategies for
improving detection and diagnosis. First, because
cognitive dysfunction is often not apparent, the
Short Portable Mental Status Questionnaire (35)
or the Mini-Mental State Exam (36) should be
used routinely to assess mental status; family mem-
bers or caregivers who are capable of describing the
patient’s usual cognition and behavior should be
interviewed. Second, nursing notes should be
reviewed for symptoms, or nurses should be
encouraged to document symptoms by use of reli-
able and valid instruments (37).

DIFFERENTIAL DIAGNOSIS

Delirium may be confused with dementia or func-
tional psychiatric disorders. Clinical features that
may be useful in distinguishing delirium from
Alzheimer or Lewy-body dementia are presented in
Table 2. One of the most challenging situations for
the clinician is the dementia patient presenting with
a sudden change in cognition or behavior. Many of
these patients will prove to have a superimposed
delirium. Notably, delirium is phenomenologically
similar in patients with or without dementia
(although patients with dementia have more symp-
toms) (38) and DSM-1V criteria are equally useful
in diagnosing delirium in patients with or without
dementia (27). However, rapid change in patients
with dementia may be due to other psychiatric ill-
ness (e.g., delusional or depressive disorders) or reac-
tions to stressful situations (such as pain, unfamiliar
environment). Differentiating these possibilities is
difficult when the patient is unable to provide an
accurate history or cooperate with the examination.
A reasonable approach is to assume that the new
cognitive or behavioral problems are due to delirium
until a thorough search rules out drug toxicity or
medical illness.

Delirium is misdiagnosed as depression in up to
40% of cases (21). Agitated depression may present
with cognitive disturbances, delusions, poor con-
centration, and fitful sleep; retarded depression
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Table 2. Deliium Versus Alzheimer and Lewy Body Dementia

COLE

Clinical Features Delirium Alzheimer Dementia Lewy Body Dementia
Onset Acute Insidious Insidious
Duration of present Hours, days Months, years Months, years

illness
Consciousness

Cognitive fluctuation

Symptom fluctuation
Orientation
Memory

Attention

Visual hallucinations

Thinking

Insight

Sleep

Parkinsonism
Neuroleptic sensitivity

Electroencephalogram

Hyperalert, alert, or hypoalert
Frequent

Frequent
Impaired

Impaired (registration, recent,
and remote)

Impaired

Frequent, simple, or
complex; transient

Disorganized; delusions
of persecution

May be present in lucid intervals
Usually disturbed

Usually absent

Infrequent

Marked slowing

Alert
Infrequent

Infrequent
Impaired

Impaired (recent and,
later, remote)

Intact
Occasional

Impoverished; delusions
of persecution

Usually absent
Usually normal
Occasional
Infrequent

Usually normal or mild slowing

Usually alert

Frequent (often
minute-to-minute)

Infrequent
Impaired
Impaired

Frequent impairment

Frequent, complex,
and persistent

Impoverished; delusions
of persecution

Usually absent
Frequent
Frequent

may mimic hypoactive delirium, with slowed
thinking, decreased concentration, and memory
impairment. Depression, however, usually has a
history of previous episodes, no fluctuations, and
predominance of depressive feelings. Mania can
simulate hyperactive delirium, with diminished
attention, agitation, rapid fluctuations, and psy-
chosis. However, there is usually a history of previ-
ous episodes and euphoria/irritability. In both
depression and mania, the electroencephalogram
(EEG) should be normal.

Schizophrenia may present with bewilderment,
perceptual disturbances, and attention and mem-
ory impairments. However, schizophrenia is a
long-standing illness, typically with an insidious
onset. The sensorium is usually clear. Delusions
tend to be highly systematized, bizarre, and unin-
fluenced by the environment. Delusions in delir-
fum are usually poorly systematized, fleeting, and
related to environmental stimuli.

PREVALENCE AND INCIDENCE

Delirium is a common disorder in elderly
patients. At the time of admission to medical
wards, between 15% and 20% of older patients
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meet criteria for delirium-prevalent cases (5, 12,
39-42). Most of these studies report a subsequent
incidence during hospitalization (among patients
free of delirium at admission) of 5% to 10%,
although higher rates (20%-30%) have been
reported (42). Delirium has been reported in
10%-15% of general-surgical patients, 30% of
open-heart surgery patients, and over 50% of
patients treated for hip fractures (5, 43-47).
Studies among elderly emergency room (48-50) or
community (51) subjects have reported prevalence
rates of 5%-10% and 1%-2%, respectively.

RiSK FACTORS

Despite the methodological limitations of most
studies (retrospective, small sample size, mixing of
prevalent and incident cases, no adjustment for con-
founding factors), consistent risk factors for delirium
have been identified. Dementia is the strongest risk
factor; 25% to 75% of patients with delirium have
dementia (6), and the presence of dementia increases
the risk of delirium by fivefold (52). Risk of delirium
appears to be higher in patients with severe medical
illness, comorbid psychiatric disorder, impaired
physical functioning, male gender, abnormal
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sodium levels, and hearing or vision impairment
(52). Environmental factors, such as number of
room changes and absence of a clock, watch, or
reading glasses may also increase risk (53).

Nearly every class of drugs has the potential to
cause delirium. The most important are anti-
cholinergic drugs, sedative-hypnotics and nar-
cotics. Susceptibility to these agents may depend
on the presence of dementia or type and severity of
medical illness, but a study of the relationship
between anticholinergic drugs and severity of delir-
ium symptoms reported no interaction with
dementia (54).

Factors that increase the risk of delirium in sur-
gical patients include dementia, low cardiac out-
put, perioperative hypotension, postoperative
hypoxia, and use of anticholinergic drugs (5,
43-47). Type of anesthetic (general versus local)
does not appear to increase risk (55-57).

ETioLoGY

The etiology of delirium is unknown, but is
probably complex and multifactorial, involving
the interaction of precipitating factors superim-
posed on a vulnerable patient with predisposing
conditions.

PATHOGENESIS

The pathogenesis of delirium remains obscure. A
structural brain lesion has not been identified, and
neuroimaging studies have yet to show convincing
results. Consequently, current knowledge of patho-
genesis is based on evidence from electrophysiolog-
ical and biochemical studies.

The EEG shows a diffuse slowing of cortical
background activity and the appearance of delta
and theta activity that correlates with degree of
cognitive impairment, but is nonspecific in terms
of underlying illness (58). Using experimental
interventions (e.g., providing oxygen to hypoxic
patients), the clinical and EEG manifestations of
delirium can be reversed, demonstrating that one
mechanism for delirium may be failure of cerebral
oxidative metabolism (59).

Spectral analysis has confirmed the correlation
between EEG slowing and cognitive impairment
(60). Both quiet and hyperactive variants of delirium
show similar patterns of EEG change. A notable
exception, however, is delirium due to sedative drug
or alcohol withdrawal, in which the EEG may
appear normal or show low-voltage and relatively
fast dysrhythmia. Studies using somatosensory,
visual, and brainstem auditory evoked potentials in
hepatic  encephalopathy have demonstrated

increased latency of characteristic waveforms, reflect-
ing altered brainstem functioning (61, 62).

There is some evidence that delirium may be
mediated by a failure of cholinergic transmission.
Anticholinergic intoxication, which produces the
behavioral and EEG manifestations of delirium,
can be reversed with cholinesterase inhibitors (63,
64). Hypoxia or hypoglycemia decrease synthesis of
acetylcholine (65). Serum anticholinergic activity
is associated with delirium in medical (66, 67) and
postoperative patients (68) and patients undergo-
ing electroconvulsive therapy (69). Serum anti-
cholinergic activity is associated with cognitive
impairment in community subjects (70). Finally,
anticholinergic drug scores correlate with severity
of delirium symptoms (54).

Delirium may be due to the central nervous sys-
tem effects of lymphokines. Clinical and EEG
manifestations of delirium have been described in
patients receiving alpha interferon (71, 72).
Delirium occurred in half of patients treated with
interleukin-2 and lymphokine-activated killer cells
for advanced cancer; these effects were dose-related
and cleared after stopping therapy (73). Other
molecules (dopamine, noradrenaline, glutamate,
serotonin, alpha-aminobutyric acid, tryptophan,
cortisol and beta-endorphin, somatostatin, and
phenylalanine metabolites) have been implicated,
but the evidence is weak (74-79).

PROGNOSIS

Delirium in elderly patients has a poor progno-
sis. It is independently associated with significant
increases in functional disability (7-9), length of
hospital stay (10-14), rates of admission to long-
term care institutions (7, 9, 10, 13) and rates of
death (10, 12, 15). In 19 studies (7, 11-16, 41,
47, 56, 80-88), mean lengths of hospital stay were
8 to 32 days (median: 20 days); institutionaliza-
tion rates at 1 and 6 months were 8% to 82% and
12% to 65%, respectively (median rates were 44%
and 36%, respectively); mortality rates at 1 and 6
months were 0-65% and 14%-36%, respectively
(median rates were 16% and 26%, respectively);
rates of improvement in mental status at 1 month
were 46% to 100% (median: 80%). Many patients
still had symptoms of delirium 6 months later (83,
89). Across studies, only two characteristics were
significantly related to outcomes. Admission from
home was related to a higher rate of improvement
in mental status at 1 month, and admission to a
surgical unit was related to a lower mortality rate
at 1 month. These results suggest that better pre-
morbid functioning may be related to better out-
comes. Age, frequency of dementia, patient
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selection criteria, cause(s) of delirium, and length
of follow-up were not related to outcomes.
Quicker in-hospital recovery may be associated
with better long-term outcomes (89).

ASSESSMENT

The medical assessment of delirium is not evi-
denced-based. At present, it involves a careful history
and physical examination to search for conditions
predisposing to, precipitating, or perpetuating the
delirium (putative causes). Table 3 presents the most
common conditions. The most important problems
are medication toxicity, cardiorespiratory and neuro-
logic disorders, and infections.

The history should establish the course of the men-
tal status change and identify potential predisposing,
precipitating, or perpetuating factors, such as recent
medication changes or signs of medical illnesses. The
physical examination should be comprehensive and
should include a careful search for cardiorespiratory,
neurologic, and infectious disorders.

Because medications contribute to up to 40% of
cases of delirium (12, 13, 86), a review of current
medications (including over-the-counter medica-
tions), particularly psychotropic, narcotic, and
anticholinergic medications, is necessary. Other
commonly prescribed drugs (e.g., digoxin,
furosemide, cimetidine, prednisone) are reported
to have anticholinergic properties (90), and should
be examined closely. The potential interactions of
all medications should be reviewed. The possibility
of alcohol or sedative drug withdrawal should be
considered even when autonomic signs are attenu-
ated or absent.

The above assessment will probably identify
most putative causes. Some authorities recom-
mend a wide spectrum of routine testing, but a
limited number of diagnostic studies (complete
blood count, electrolytes, creatinine, urinalysis)
will probably suffice for most patients. Other lab-
oratory tests (e.g., glucose, calcium, phosphate,
liver function tests, etc.) or a search for occult
infection (e.g., chest radiography, selected cul-
tures) may be indicated if the initial evaluation has
not identified a putative cause. Notably, a putative
cause may not be identified in 15% to 25% of
patients (13, 91).

A controversial area involves determining which
patients should have cerebrospinal (CSF) fluid
examination, EEG, or brain imaging. Clearly, CSF
examination should be carried out in the febrile
patient whenever meningitis is suspected. In the
afebrile patient, CSF examination has been advo-
cated when no cause of delirium can be found, but
the clinical yield is low (92).
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The EEG appears to be useful in the diagnosis of
delirium. In one study, the characteristic EEG
findings had a false-positive rate of 17% and a
false-negative rate of 22% in differentiating “deliri-
ous” and nondelirious subjects (93).

The role of brain imaging is uncertain. In one
study, delirium patients who fell into a high-risk
group (e.g., severe illness, dementia, fever, renal
impairment, or psychoactive drug use) and who had
no new focal neurologic signs, were unlikely to have
important findings on brain computed tomography
(CT) scans (94). In another study, patients with
delirium had a high frequency of abnormalities
judged not to contribute to the delirium (95).

Some investigators have advocated use of the
physostigmine challenge test (96). Rapid improve-
ment in mental status in response to a test dose of
1 mg to 2 mg of parenteral physostigmine is con-
sidered diagnostic of anticholinergic intoxication.
However, the safety and validity of this procedure
have not been evaluated in elderly patients, where
the etiology of delirium is often multifactorial.

Finally, assessment should include a measure of
delirium symptom severity in order to monitor
course and outcome. Five reliable and valid meas-
ures include: the Delirium Assessment Scale (97),
the Memorial Delirium Assessment Scale (98), the
Confusional State Evaluation (99), the Delirium
Rating Scale-Revised-98 (31), and the Delirium
Index (100).

TREATMENT

The treatment of delirium is based on clinical
experience, case reports, review articles, and clini-
cal practice guidelines (101, 102). There are sur-
prisingly few original studies. The mainstay of
treatment remains the diagnosis and treatment of
the conditions predisposing to, precipitating, or
perpetuating the delirium. Medications, particu-
larly psychotropic, narcotic, and anticholinergic
medications, should be reduced or discontinued
whenever possible. Physical illnesses should be
treated promptly. Also, supportive care and certain
pharmacologic and nonpharmacologic measures
may be useful.

SUPPORTIVE CARE

Supportive care is necessary while diagnosis and
treatment of the putative cause(s) takes place. This
care includes attention to oral intake, mobility, and
psychosocial needs, and prevention of aspiration,
falls, and decubitus ulcers. It is important to
remember that delirium can be a distressing expe-
rience for both patients and caregivers (103).
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Table 3. Putative Causes of Delirium

Medications

Psychotropics (anxiolytics, sedative-hypnotics, barbiturates, antide-
pressants, antipsychotics, lithium)

Anticonvulsants

Analgesics

Anticholinergics (antihistamines, antispasmodics, antiparkinsonian
agents)

Antiarrhythmics

Antihypertensives

Aminoglycoside antibiotics

Miscellaneous (cimetidine, steroids, nonsteroidal anti-inflammatory
drugs, salicylates)

Drugs of abuse (phencyclidine and hallucinogenic agents)

Alcohol

Poisons (heavy metals, organic solvents, methyl alcohol, ethylene glycol,
insecticides, carbon monoxide)

Withdrawal syndromes
Alcohol
Sedatives and hypnotics

Cardiovascular

Congestive heart failure

Cardiac arrhythmia

Myocardial infarction

Neurologic

Head trauma

Space-occupying lesions: tumor, subdural hematoma, abscess, aneurysm

Cerebrovascular diseases: thrombosis, embolism, arteritis, hemorrhage,
hypertensive encephalopathy

Degenerative disorders: Alzheimer disease, multiple sclerosis

Epilepsy

Infection

Intracranial: encephalitis and meningitis (viral, bacterial, fungal,
protozoal)

Systemic: pneumonia, septicemia, subacute bacterial endocarditis,
influenza, typhoid, typhus, infectious mononucleosis, infectious
hepatitis, acute rheumatic fever, malaria, mumps, diphtheria, AIDS

Metabolic

Hypoxia

Hypoglycemia

Acid-base imbalance: acidosis, alkalosis

Electrolyte imbalance: elevated or decreased sodium, potassium,
calcium, magnesium

Water imbalance: inappropriate antidiuretic hormone, water intoxi-
cation, dehydration

Failure of vital organs: liver, kidney, lung

Inborn errors of metabolism: porphyria, Wilson disease, carcinoid
syndrome

Remote effects of carcinoma

Vitamin deficiency: thiamine (Wernicke encephalopathy), nicotinic
acid, folate, cyanocobalamin

Endocrine

Thyroid: thyrotoxicosis, myxedema

Parathyroid: hypo- and hyperparathyroidism

Adrenal: Addison disease, Cushing syndrome

Pancreas: hyperinsulinism, diabetes

Pituitary hypofunction

Hematologic

Pernicious anemia

Bleeding diatheses

Polycythemia

Hypersensitivity
Serum sickness
Food allergy

Physical injury

Heat: hyperthermia, hypothermia

Electrocution

Burns
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PHARMACOLOGIC MEASURES

Occasionally, the delirium patient is so sympto-
matic that prompt pharmacologic control is vital.
Antipsychotic drugs should be given in the lowest
possible doses for the shortest possible time.
Because many delirium patients are critically ill,
these agents should be available in a parenteral
form and have few cardiorespiratory effects.

There is little evidence that one antipsychotic is
more effective than another, but high-potency
agents such as haloperidol are useful because they
have less sedative, anticholinergic, and hypotensive
effects (107). An initial dose of 0.5 mg may be ade-
quate. Onset of action occurs in 10-30 minutes, so
doses should be given at intervals of no less than 20
or 30 minutes. Occasionally, rapid loading may be
needed, involving doubling each successive dose at
30-minute intervals until agitation is controlled.

The use of CNS-depressant drugs (e.g., benzodi-
azepines, barbiturates) to control symptoms should
be avoided because they may worsen delirium.
However, in alcohol- and sedative hypnotic-with-
drawal delirium, tapering doses of chlordiazepox-
ide 25 mg—50 mg every 6 hours or diazepam 2
mg-5 mg every 12 hours (with or without
haloperidol) are frequently used to control symp-
toms and prevent seizures.

NONPHARMACOLOGIC MEASURES

There is limited evidence that nonpharmacologic
measures (interpersonal contact, environmental
manipulations) reduce symptoms. Nonetheless,
nursing interventions (e.g., reducing noise; provid-
ing soft lighting, clocks, and calendars; orienting
the patient to time and place; correcting sensory
deficits with eyeglasses and hearing aids; increasing
the patient’s sense of control) may reduce symp-
toms (101, 102, 104, 105). Eye contact, frequent
touching, and verbal orientation from family mem-
bers may lessen behavioral disturbances (101, 102,
106). Room changes should be minimized.

Restraints are often used for agitated patients
despite their potential to cause harm. A useful
alternative may be constant observation by sitters
or family members.

SYSTEMATIC DETECTION AND TREATMENT

Systematic detection and treatment of delirium
in hospital settings may improve outcomes. The
results of the nine studies discussed are summarized
in Table 4 (91, 105, 108—114). Most of the inter-
ventions evaluated the effectiveness of the early
detection and management of putative causal fac-
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tors (by geriatric or geriatric psychiatry consulta-
tion, education of house staff, monitoring of post-
operative patients, or post-discharge rehabilitation
and follow-up) and/or special nursing care to
increase stimulation, reorientation, and recovery of
function. The interventions appeared to have a
beneficial effect on the cognitive and functional
status of older surgical patients but little effect on
older medical patients. The larger effect among
surgical patients may have been related to putative
causes that were more specific (e.g., postoperative
hypoxia) and more readily treatable (e.g., with sup-
plemental oxygen).

PREVENTION

Many cases of delirium occur after admission to
hospital (5), when there is a confluence of factors
(e.g., drug intoxication, infections, unfamiliar envi-
ronment) believed to predispose to, precipitate, and
perpetuate delirium. The results of 13 trials of pre-
ventive interventions are summarized in Table 5
(104, 106, 108, 109, 115-123). The evidence sug-
gests that a broad spectrum of interventions (educa-
tion, support, re-orientation, anxiety-reduction,
pre-operative medical assessment) may be modestly
effective in preventing delirium among surgical
patients. The absolute risk-reductions among surgi-
cal patients ranged from —13% to 19% (median:
13%). Interventions by nurses alone were as effec-
tive as interventions involving physicians. Notably,
patient-controlled analgesia seems to have virtually
eliminated the occurrence of delirium in a frail sur-
gical population (117).

Although two studies of older medical patients
reported little benefit (109, 123), a recent trial
offers hope of preventing delirium in this popula-
tion (120). This trial involved identification of
patients with at least one of six targeted risk fac-
tors (dementia, immobility, dehydration, vision
problems, hearing impairments, sleep depriva-
tion) and implementation of intervention proto-
cols for each of the risk factors present. The
intervention attenuated the risk factors and
reduced the incidence of delirium by 40%. The
program was cost-effective for intermediate- but

not high-risk patients (18).

SUBSYNDROMAL DELIRIUM

DSM-IV delirium requires the coexistence of
symptoms from multiple domains. However, it is
common for elderly patients to display one or more
symptoms without having the full syndrome. Such
symptoms may precede or follow an episode of
delirium or may never progress to delirium. The lat-
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ter condition is known as subsyndromal delirium
(SSD). In one study (124), the frequencies of risk
factors for delirium in a group with SSD were either
similar to those of a delirium group or intermediate
between those of delirium and normal groups.
Upon discharge, 44% of patients with delirium
were institutionalized, versus 10% of patients with
SSD and none of the normal subjects.

A recent study (125) reported that prevalent
SSD was associated with more symptoms of delir-
ium, a lower cognitive and functional level,
increased length of acute-care hospital stay, and
decreased post-discharge survival at 12 months.
Most of the findings for incident SSD were simi-
lar but not statistically significant. Moreover,
patients with prevalent or incident SSD had the
same set of risk factors that predict the likelihood
of developing DSM-defined delirium: older age,
dementia, and greater physiologic severity of ill-
ness. In three related studies (9, 14, 15), most of
the baseline measures and outcomes of patients
with SSD were intermediate between those of
patients with no SSD and patients with DSM-
defined delirium.

These findings support the notion of a spectrum
of acute neurocognitive disorder quantitatively
related to adverse outcomes. Therefore, the pres-
ence of even one or two symptoms of delirium
appears to identify patients who warrant clinical
attention.

CLINICAL RESEARCH

There are many areas for clinical research. Three
will be discussed briefly: validation of diagnostic
criteria, determination of delirium subgroups, and
improvement of treatments.

VALIDATION OF DIAGNOSTIC CRITERIA

The development of diagnostic criteria has been
an evolving process. The current criteria, from
DSM-IV, are useful but based only on expert opin-
ion (3, 4). There is still disagreement on the clini-
cal features essential to the diagnosis and those that
are merely supportive of the diagnosis. Only
prospective studies that examine symptoms of
delirium in relation to core syndrome features (e.g.,
fluctuation, reversibility) will establish the diagnos-
tic criteria.

DETERMINATION OF DELIRIUM SUBGROUPS

Delirium is probably a heterogeneous condition
related to the type of patient and the setting in
which it occurs. Delirium subgroups may be asso-
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ciated with specific etiologic factors and neuro-
transmitter pathways. Hence, exploration of sub-
groups may provide clues to pathophysiology and
treatment. New clinical studies (or even the re-
analysis of data from previous studies) should try to
define subgroups in terms of symptoms, epidemi-
ology, risk factors, pathogenetic mechanisms,
course, outcome, and response to treatments. One
subgroup may include patients in whom delirium
is a terminal event (126).

IMPROVEMENT OF TREATMENTS

Three areas of research may lead to better treat-
ments of delirium (127). The first area could
involve the development of drugs that target the
neurochemical disturbances of delirium. There are
several lines of investigation, even if the evidence is
weak. Elevated serum anticholinergic activity in
patients with delirium (54, 56) suggests that drugs
with cholinergic activity (physostigmine, donepezil)
may be useful in the treatment of delirium.
Temporary remission of symptoms after injection
of flumazenil (128, 129), a short-acting benzodi-
azepine receptor antagonist, suggests that longer-
acting benzodiazepine-receptor antagonists may be
useful. Finally, the apparent success of mianserin in
treating delirium suggests that SHT receptorantag-
onists may be useful (130).

The second area involves efforts to reduce serum
anticholinergic activity. In addition to traditional
anticholinergic medications, there is some evidence
that many drugs used to treat common medical
conditions (e.g., digoxin, furosemide, theophylline,
prednisone, cimetidine) have anticholinergic activ-
ity (at least in vitro) (90). Determining which of
these drugs have central anticholinergic activity
and reducing their use could improve outcomes.

The third area for research involves a paradigm
shift in our thinking about the nature of delirium.
Recently, delirium was reported to predict lower
cognitive and functional status, an increased rate of
institutionalization, and increased mortality up to
12 months later (9, 15). As part of these studies, a
research assistant assessed the frequency of symp-
toms of delirium at enrollment, then 2, 6, and 12
months later. The frequency of symptoms was
greatest at enrollment, but many symptoms per-
sisted up to 12 months later among patients with
or without dementia (89). These findings suggest
that, in many elderly medical inpatients, delirium
may be a chronic rather than an acute disorder—a
chronic disorder (like depression or chronic
obstructive pulmonary disease) that has a chronic
course, with periods of acute exacerbation that we
label as episodes of delirium. Delirium in many

elderly medical inpatients may be closely related to
dementia. Dementia is a risk factor for delirium
(52); delirium is a risk factor for dementia (16);
both delirium and dementia may have a similar
pathogenesis (131). Within this paradigm, impor-
tant new approaches to the management of delir-
ium in this population could involve continuous
monitoring for symptoms of delirium and appro-
priate adjustments in the treatment of medical con-
ditions and medication use or the use of
cognition-enhancing drugs (e.g., donepezil).

CONCLUSION

Delirium is a frequent and serious mental disor-
der in elderly patients. It is often not diagnosed,
even though there are potential strategies (e.g.,
screening by nurses, risk-factor assessment) and
instruments that can improve detection and diag-
nosis. Although there has been limited progress in
understanding the etiology, pathogenesis, assess-
ment, and specific treatment of delirium, system-
atic detection and treatment programs appear to be
beneficial for elderly surgical patients, as are pre-
ventive programs for elderly medical and surgical
patients. Even now, there is probably enough evi-
dence to recommend implementation of these two
types of programs in acute-care hospitals.
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Table 4. Summary of Studies Assessing Effectiveness of Systematic Detection and Treatment for Delirium

Design Number Length of

Inpatient of  Follow-Up, Outcome
Author/Year Intervention( s) Population Patients  Days Measures Results
Surgical patients
Budd and Brown, 1974'® Screening for post-op confusion, Cardiac surgery NR 16 5 Incidence of delirium and Large | in intervention group
then reorientation post-op complications
Gustafson et al., 19911% Careful monitoring and intervention  Elderly orthopedic NR 214 7 Incidence of severe confusion Large | in severe confusion and
in post-op patients Length of stay length of stay
Aakerlund and Rosenberg, 1994 Screening for hypoxia and supple-  Chest surgery C 24 8 Delirium symptoms All cases of delirium improved
mentary oxygen for hypoxic patients
Medical-surgical patients
Cole et al., 1991 Geriatric psychiatry consultation Elderly medical- R 80 56 Length of stay Small effect overall, but cases of
surgical Cognition delirium and depression improved
Anxiety most often
Depression
Functioning
Medical patients
Wanich et al., 1992 Special nursing care Elderly medical NR 235 35 Delirium mortality Small T in functional status in
patients Disposition intervention group
Length of stay
Functioning
Cole et al., 1994 Screening, geriatric consultation, Elderly medical R 88 56 Cognition Small T in cognition and functioning
and follow-up by liaison nurse patients Functioning in intervention group
Length of stay
Mortality
Rockwood et al., 19942 Education of house staff in diagnos-  Elderly medical NR 434 N/A  Diagnosis of delirium After intervention, T rate of diag
ing and managing delirium patients (or equivalent) nosis (9% versus 3%) and
Length of stay length of stay (10 versus 15 days)
Mortality
Disposition
Cognition
Functioning
Rahkonen et al., 2001 Continuous counseling, rehabilitation  Elderly medical NR 102 587 Mortality { institutionalization in intervention
periods patients Disposition group
Cole et al., 2002" Screening, geriatric consultation and  Elderly medical R 227 56 Cognition No significant benefit
follow-up by liaison nurse patients Functioning
Length of stay
Mortality
R=randomized trial; NR=non-randomized trial; C=cohort Disposition
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Table 5. SUMMary of Trials Assessing Effectiveness of Systematic Interventions to Prevent Delirium in Hospitalized
Medical and Surgical Patients

Number Incidence of Absolute
of Patients Delirium, Percent Risk
Intervention  Timing of Inpatient Reduction,
Patient Category; Trial Interventions Personnel Intervention Population Design Treatment  Control Treatment Control Percent
Surgical patients
Lazarus and Hagens, 1968  Psychiatric assessment and Physician/ Pre-op+ Cardiac NR 21 33 14 33 19
support, re-orientation Nurse Post-op
Layne and Yudofsky, 1971"® Psychiatric interview Physician Pre-op Cardiac NR 42 19 10 22 12
Chatham, 1978'® Education of spouse Nurse Post-op Cardiac R 10 10 (05 — =
Owens and Hutelmyer, 1982  Education of patient Nurse Pre-op Cardiac R 32 32 59 78 19
Williams et al, 1985 Special nursing care Nurse Pre-op+ Elderly orthopedic NR 57 170 44 52 8
Post-op
Schindler et al., 1989 Psychiatric assessment Physician Pre-op+ Cardiac R 16 17 13 0 -13
Post-op
Egbert et al., 1990 Patient-controlled analgesia N/ A Post-op Elderly surgical R 43 40 2 18 16
Gustafson et al., 1991 Special medical and surgical care Physician Pre-op+ Elderly orthopedic NR 103 111 48 61 13
Post-op
Marcantonio et al., 2001 Proactive geriatric consultation Physician Post-op Elderly orthopedic R 62 64 32 50 18
Milisen et al., 2001'* Screening, nurse specialist; pain Nurse Post-op Elderly orthopedic NR 60 60 20 23 3
protocol
Medical patients
Nagley, 1986'* Special nursing care Nurse — Elderly medical NR 30 30 3 0 -3
Wanich et al., 1992'® Special nursing care Nurse — Elderly medical NR 135 100 19 22 3
Inouye et al., 1999'® Risk factor abatement Nurses — Elderly medical NR 426 426 9.9 15 5.1

NR=nonrandomized; R=randomized
a quantitative symptom measures only

10D



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

after delirium. Age Ageing 1999; 28:551-556

Francis J, Hilko E, Kappoor W: Delirium and prospective payment: the
economic impact of confusion (abstract). J AmGeriatr Soc 1993;
40:(SA9)

Rizzo JA, Bogardus ST, Leo-Summers L, et al: Multi-component targeted
intervention to prevent delirium in hospitalized older patients: what is
the economic value? Med Care 2001; 39:740-752

Thomas RI, Cameron DJ, Fahs MC: A prospective study of delirium and
prolonged hospital stay: exploratory study. Arch Gen Psychiatry 1988;
45:937-940

Johnson JC, Gottlieb GL, Sullivan E, et al: Using DSM-Ill criteria to diag-
nose delirium in elderly general-medical patients. J Gerontol 1990;
45:M113-M119

Farrell KR, Ganzini L: Misdiagnosing delirium as depression in medically
il elderly patients. Arch Intern Med 1995; 155:2459-2464

Jaspers K: General Psychopathology. Chicago, IL, University of Chicago
Press, 1963, p 147

Teasdale G, Jennett B: Assessment of coma and impaired conscious-
ness. Lancet 1974; 11:81-84

Wolff HG, Curran D: Nature of delirium and allied states: the dysergastic
reaction. Arch Neurol Psychiatry 1935; 33:1175-1215

Liptzin B, Levkoff SE: An empirical study of delirium subtypes. Br J
Psychiatry 1992; 161:843-845

Marcantonio E, Ta T, Duthie E, et al: Delirium severity and psychomotor
types: their relationship with outcomes after hip fracture repair. J Am
Geriatr Soc 2002; 50:850-857

Cole MG, Dendukuri N, McCusker J, et al: An empirical study of different
diagnostic criteria for delirium among elderly medical inpatients. J
Neuropsychiatry Clin Neurosci 2003; 15:200-207

Liptzin B, Levkoff SE, Cleary PD, et al: An empirical study of diagnostic
criteria for delirium. Am J Psychiatry 1991; 148:454-457

Inouye SK, Van Dyck CH, Alessi CA, et al: Clarifying confusion: The
Confusion Assessment Method, a new method for detection of delirium.
Ann Intern Med 1990; 113:941-948

Zou Y, Cole MG, Primeau FJ, et al: Detection and diagnosis of delirium in
the elderly: psychiatrist diagnosis, confusion assessment method, or
consensus diagnosis? Int Psychogeriatr 1998; 10:303-308

Trzepacz PT, Mittal D, Torres R, et al: Validation of the Delirium Rating
Scale—Revised-98: comparison with the Delirium Rating Scale and the
Cognitive Test for Delirium. J Neuropsychiatry Clin Neurosci 2001;
13:229-242

Albert MS, Levkoff SE, Reilly C, et al: The Delirium Symptom Interview:
an interview for the detection of delirium symptoms in hospitalized
patients. J Geriatr Psychiatry Neurol 1992; 5:14-21

Perez E, Silverman M: Delirium: the often-overlooked diagnosis. Int J
Psychiatry Med 1984; 14:181-188

Gustafson Y, Brannstrom B, Norberg A: Underdiagnosis and poor docu-
mentation of acute confusional states in elderly hip fracture patients. J
Am Geriatr Soc 1991; 39:760-765

Pfeiffer E: A short portable mental status questionnaire for the assess-
ment of organic brain deficit in elderly patients. J Am Geriatr Soc 1975;
23:433-441

Folstein MF, Folstein SE, McHugh PR: “Mini-Mental State:” a practical
method for grading the cognitive state of patients for the clinician. J
Psychiatr Res 1975; 12:189-198

Cacchione PZ: Four acute confusion assessment instruments. J Gerontol
Nurs 2002; 28:12-19

Cole MG, McCusker J, Dendukuri N, et al: Symptoms of delirium among
elderly medical inpatients with or without dementia. J Neuropsychiatry
Clin Neurosci 2002; 14:167-175

Erkinjuntti T, Wikstrom J, Palo J, et al: Dementia among medical inpa-
tients: evaluation of 2000 consecutive admissions. Arch Intern Med
1986; 146:1923-1926

Cameron DJ, Thomas RI, Mulvihill M, et al: Delirium: a test of the
Diagnostic and Statistical Manual Il criteria on medical inpatients. J Am
Geriatr Soc 1987; 35:1007-1010

Rockwood K: Acute confusion in elderly medical patients. J Am Geriatr
Soc 1989; 37:150-154

Schor JD, Levkoff SE, Lipsitz LA, et al: Risk factors for delirium in hospi-
talized elderly. JAMA 1992; 267:827-831

Millar HR: Psychiatric morbidity in elderly surgical patients. Br J
Psychiatry 1981; 138:17-20

Seymour DG, Pringle R: Post-operative complications in the elderly sur-
gical patient. Gerontology 1983; 29:262—270

Smith LW, Dimsdale JE: Postcardiotomy delirium: conclusions after 25
years? Am J Psychiatry 1989; 146:452-458

Williams MA, Campbell EB, Raynor WJ, et al: Predictors of acute confusional
states in hospitalized elderly patients. Res Nurs Health 1985; 8:31-40
Gustafson Y, Berggren D, Brannstrom B, et al: Acute confusional states in
elderly patients treated for femoral neck fracture. J Am Geriatr Soc
1988; 36:525-530

focus.psychiatryonline.org

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

7.

72.

73.

74.

75.

76.

7.

78.

COLE

Elie M, Rousseau F, Cole MG, et al: Prevalence and detection of delirium
in elderly emergency department patients. Can Med Assoc J 2000;
163:977-981

Naughton B, Moran M, Kadah H, et al: Delirium and other cognitive
impairment in older adults in an emergency department. Ann Emerg
Med 1995; 25:751-755

Lewis LM, Miller DK, Morley JE, et al: Unrecognized delirium in ED geri-
atric patients. Am J Emerg Med 1995; 13:142-145

Folstein MF, Bassett SS, Romanoski AJ, et al: The epidemiology of delir-
jum in the community: The Eastern Baltimore Marital Health Survey. Int
Psychogeriatr 1991; 3:169-176

E'lie LM, Cole MG, Primeau FJ, et al: Delirium risk factors in elderly hos-
pitalized patients. J Gen Intern Med 1998; 13:204-212

McCusker J, Cole MG, Abrahamowicz M, et al: Environmental risk factors
for delirium in hospitalized older people. J Am Geriatr Soc 2001;
49:1327-1334

Han L, McCusker J, Cole MG, et al: Use of medications with anticholiner-
gic effect predicts clinical severity of delirium symptoms in older med-
ical inpatients. Arch Intern Med 2001; 161:1099-1105

Riis J, Lomholt B, Haxholdt O: Inmediate and long-term mental recovery
from general versus epidural anesthesia in elderly patients. Acta
Anaesthesiol Scand 1983; 27:44-49

Berggren D, Gustafson Y, Eriksson B, et al: Postoperative confusion after
anesthesia in elderly patients with femoral neck fractures. Anesth Analg
1987; 66:497-504

Haan J, van Kleef JW, Bloen BR: Cognitive function after spinal or gen-
eral anesthesia for transurethral prostatectomy in elderly men. J Am
Geriatr Soc 1991; 39:596-600

Romano J, Engel GL: Delirium, I: electroencephalographic data. Arch
Neurol Psychiatry 1944; 51:356-377

Engel GL, Romano J: Delirium, II: reversibility of the electroencephalo-
gram with experimental procedures. Arch Neurol Psychiatry 1944;
51:378-392

Koponen H, Partanen J, Paakkonen A: EEG spectral analysis in delirium.
J Neurol Neurosurg Psychiatry 1989; 52:980-985

Trzepacz PT, Sclabassi RJ, Van Thiel DH: Delirium: a subcortical phenom-
enon. J Neuropsychiatry Clin Neurosci 1989; 1:283-290

Pierelli F, Pozzessere C, Sanarelli L: Electrophysiological study in patients
with chronic hepatic insufficiency. Acta Neurol Belg 1985; 85:284-291
Brizer DA, Manning DW: Delirium induced by poisoning with anticholin-
ergic agents. Am J Psychiatry 1982; 139:1343-1344

Itil T, Fink M: Anticholinergic drug-induced delirium: experimental modifi-
cation, quantitative EEG, and behavioral correlations. J Nerv Ment Dis
1966; 143:492-507

Blass JP, Gibson GE: Carbohydrates and acetylcholine synthesis: implica-
tions for cognitive disorders, in Brain Acetylcholine and Neuropsychiatric
Disease. New York, Plenum, 1979, pp 215-236

Mach JR, Dysken MW, Kuskowski M, et al: Serum anticholinergic activity
in older hospitalized patients with delirium: a preliminary study. J Am
Geriatr Soc 1995; 43:491-495

Flacker JM, Cummings V, Mach JR Jr, et al: The association of serum
anticholinergic activity with delirium in elderly medical patients. Am J
Geriatr Psychiatry 1998; 6:31-41

Tune LE, Holland A, Folstein MF: Association of postoperative delirium with
raised serum levels of anticholinergic drugs. Lancet 1981; 2:651-653
Mondimore FM, Damlouii N, Folstein MF: Post-ECT confusional states
associated with elevated anticholinergic levels. Am J Psychiatry 1983;
140:930-931

Mulsant BH, Pollock BG, Kirshner M, et al: Serum anticholinergic activity
in a community-based geriatric sample: relationship with cognitive per-
formance. Arch Gen Psychiatry 2003; 60:198-203

Renault PF, Hoofnagle JH, Park Y: Psychiatric complications of long-term
interferon alfa therapy. Arch Intern Med 1987; 147:1577-1580

Suter CC, Westmoreland BF, Sharbrough FW: Electroencephalographic
abnormalities in interferon encephalopathy: a preliminary report. Mayo
Clin Proc 1984; 59:847-850

Denicoff KD, Rubinow DR, Papa MZ: The neuropsychiatric effects of
treatment with interleukin-2 and lymphokine-activated killer cells. Ann
Intern Med 1987; 107:293-300

van der Mast RC: Pathophysiology of delirium. J Geriatr Psychiatry
Neurol 1998; 11:138-145

van der Mast RC, Fekkes D, Moleman P: Is postoperative delirium
related to reduced plasma tryptophan? Lancet 1991; 338:851-852
Mclntosh TK, Bush HL, Yeston NS: Beta-endorphin, cortisol, and postop-
erative delirium: a preliminary report. Psychoneuroendocrinology 1985;
10:303-313

Koponen H, Riekkinen PJ: A longitudinal study of cerebrospinal fluid
beta-endorphin-like immunoreactivity in delirium. Acta Psychiatr Scand
1990; 82:323-326

Koponen H, Reinikainen K, Riekkinen PJ: Cerebrospinal fluid somato-
statin in delirium, II: changes at the acute stage and at oneyear follow-

TVILNANTINI

2~
<
=
o
[
@]
>
—
—
©)
Z
»n

FOCUS Spring 2005, Vol. 111, No. 2 331



COLE

79.

80.
81.

82.
83.
84.
85.

86.

87.
88.
89.
90.
91.
92.
93.

94.

95.
96.

97.
98.

99.

100.
101.
102.

103.

104.

332 Spring 2005, Vol. III, No. 2

up. Psychol Med 1990; 20:501-505

Mizock BA, Sabelli HC, Dubin A: Septic encephalopathy: evidence for
altered phenylalanine metabolism and comparison with hepatic
encephalopathy. Arch Intern Med 1990; 150:443-449

Simon A, Cahan RB: The acute brain syndrome in geriatric patients.
Psychiatric Res Rep 1963; 16:8-21

Hodkinson HM: Mental impairment in the elderly. J R Coll Physicians
London 1973; 7:305-317

Koponen H, Stenbéck U, Mattila E, et al: Delirium among elderly persons
admitted to a psychiatric hospital: clinical course during the acute stage
and one-year follow-up. Acta Psychiatr Scand 1989; 79:579-585
Levkoff SE, Evans DA, Liptzin B, et al: Delirium: the occurrence and per-
sistence of symptoms among elderly hospitalized patients. Arch Intern
Med 1992; 152:334-340

Jitapunkul S, Pillay I, Ebrahim S: Delirium in newly admitted elderly
patients: a prospective study. Quarterly Journal of Medicine 1992;
300:307-314

Williams-Russo P, Urquhart BL, Sharrock NE, et al: Post-operative delir-
jum: predictors and prognosis in elderly orthopedic patients. J Am
Geriatr Soc 1992; 40:759-767

Rockwood K: The occurrence and duration of symptoms in elderly
patients with delirium. J Gerontol 1993; 48:M162-M166

Marcantonio ER, Goldman L, Mangione CM, et al: A clinical prediction
rule for delirium after elective noncardiac surgery. JAMA 1994;
271:134-139

Rudberg MA, Pompei P, Foreman MD, et al: The natural history of delir-
jum in older hospitalized patients: a syndrome of heterogeneity. Age
Ageing 1997; 26:169-174

McCusker J, Cole M, Dendukuri N, et al: The course of delirium in older
medical inpatients: a prospective study. J Gen Intern Med 2003;
18:696-704

Tune L, Carr S, Hoag E, et al: Anticholinergic effects of drugs commonly

prescribed for the elderly: potential means for assessing risk of delirium.

Am J Psychiatry 1992; 149:1393-1394

Cole MG, Primeau FJ, Bailey RF, et al: Systematic intervention for elderly
inpatients with delirium: a randomized trial. Can Med Assoc J 1994;
151:965-970

Wolfson L, Katzman R: The neurologic consultation at age 80, in
Principles of Geriatric Neurology. Philadelphia, PA, FA Davis, 1992, pp
75-88

Trzepacz TT, Brenner RP, Coffman G, et al: Delirium in liver transplanta-
tion candidates: discriminant analysis of multiple tests variables. Biol
Psychiatry 1988; 24:3-14

Francis J, Kapoor WN: Acute mental change: when are head scans
needed? Clin Res 1991; 39:575A

Koponen H, Hurri L, Stenback U, et al: Acute confusional states in the
elderly: a radiological evaluation. Acta Psychiatr Scand 1987;
76:726-731

Granacher RP, Baldessarini RJ: Physostigmine: its use in acute anti-
cholinergic syndrome with antidepressant and anti-Parksinson drugs.
Arch Gen Psychiatry 1975; 32:375-380

0’Keeffe ST: Rating the severity of delirium: The Delirium Assessment
Scale. Int J Geriatr Psychiatry 1994; 9:551-556

Breitbart W, Rosenfeld B, Roth A, et al: The Memorial Delirium
Assessment Scale. J Pain Symptom Manage 1997; 13:128-137
Robertsson B, Karlsson I, Styrud E, et al: Confusional State Evaluation
(CSE): an instrument for measuring severity of delirium in the elderly. Br
J Psychiatry 1997; 170:565-570

McCusker J, Cole M, Bellavance F, et al: Reliability and validity of a new
measure of severity of delirium. Int Psychogeriatr 1998; 10:421-433
American Psychiatric Association: Practice Guidelines for Treatment of
Patients With Delirium. Am J Psychiatry 1999; 156(suppl):1-20
Foreman MD, Mion LC, Tryostad L, et al: Standard of Practice Protocol:
Acute Confusion/Delirium. Geriatr Nurs 1999; 20:147-153

Breitbart W, Gibson C, Tremblay A: The delirium experience: delirium
recall and delirium-related distress in hospitalized patients with cancer,
their spouses/caregivers, and their nurses. Psychosomatics 2002;
43:183-194

Williams M, Campbell E, Raynor W, et al: Reducing acute confusional
states in elderly patients with hip fractures. Res Nurs Health 1985;

105.

106.

107.

108.

109.

110.

111,

112

113.

114,

115,

116.

17.

118.

119.

120.

121,

122.

123.

124,

125.

126.

127.

128.

129.

130.

131.

8:329-337

Budd S, BrownW: Effect of a reorientation technique on postcardiotomy
delirium. Nurs Res 1974; 23:341-348

Chatham MA: The effect of family involvement on patients’ manifesta-
tions of postcardiotomy psychosis. Heart Lung 1978; 7:995-999
Breitbart W, Marcotta R, Platt MM, et al: A double-blind trial of haloperi-
dol, chlorpromazine, and lorazepam in the treatment of delirium in hos-
pitalized AIDS patients. Am J Psychiatry 1996; 153:231-237

Gustafson Y, Brannstrom B, Berggren D, et al: A geriatric-anesthesiologic
program to reduce acute confusional states in elderly patients treated
for femoral neck fractures. J Am Geriatr Soc 1991; 39:655-662

Wanich CK, Sullivan-Marx EM, Gottlieb GL, et al: Functional status out-
comes of a nursing intervention in hospitalized elderly. Image J Nurs
Sch 1992; 24:201-207

Cole MG, Fenton FR, Engelsmann F, et al: Effectiveness of geriatric psy-
chiatry consultation in an acute care hospital: a randomized clinical trial.
J Am Geriatr Soc 1991; 39:1182-1188

Aakerlund L, Rosenberg J: Postoperative delirium: treatment with sup-
plementary oxygen. Br J Anaesth 1994; 72:286-290

Rockwood K, Cosway S, Stolee P, et al: Increasing the recognition of
delirium in elderly patients. J Am Geriatr Soc 1994; 42:252-256
Rahkonen T, Elonienmi-Sulkaya U, Paanila S, et al: Systematic interven-
tion for supporting community care of elderly people after a delirium
episode. Int Psychogeriatr 2001; 13:37-49

Cole MG, McCusker J, Bellavance F, et al: Systematic detection and mul-
tidisciplinary care of delirium in older medical inpatients: a randomized
trial. CMAJ 2002; 167:753-759

Owens JF, Hutelmyer CM: The effect of preoperative intervention on
delirium in cardiac surgical patients. Nurs Res 1982; 31:60-62
Schindler BA, Shook J, Schwartz GM: Beneficial effects of psychiatric
intervention on recovery after coronary artery bypass graft surgery. Gen
Hosp Psychiatry 1989; 11:358-364

Egbert AM, Parks LH, Short LM, et al: Randomized trial of postoperative
patient-controlled analgesia vs. intramuscular narcotics in frail elderly
men. Arch Intern Med 1990; 150:1897-1903

Lazarus H, Hagens J: Prevention of psychosis following openheart sur-
gery. Am J Psychiatry 1968; 124:76-81

Layne OL, Yudofsky SC: Postoperative psychosis in cardiotomy patients:
the role of organic and psychiatric factors. N Engl J Med 1971;
284:518-520

Inouye SK, Bogardus ST, Charpentier PA, et al: A multicomponent inter-
vention to prevent delirium in hospitalized older patients. N Engl J Med
1999; 340:669-720

Marcantonio ER, Flacker JM, Wright J, et al: Reducing delirium after hip
fracture: a randomized trial. J Am Geriatr Soc 2001; 49:516-522
Milisen K, Foreman MD, Abraham IL, et al: A nurse-led interdisciplinary
intervention program for delirium in elderly hip-fracture patients. J Am
Geriatr Soc 2001; 49:523-532

Nagley SJ: Predicting and preventing confusion in your patients. J
Gerontol Nurs 1986; 12:27-31

Levkoff SE, Liptsin B, Cleary PD, et al: Subsyndromal delirium. Am J
Geriatr Psychiatry 1996; 4:320-329

Cole MG, McCusker J, Dendukuri N, et al: The prognostic significance of
subsyndromal delirium in elderly medical inpatients. J Am Geriatr Soc
2003; 51:754-760

Rockwood K, Lindesay J: Delirium and dying. Int Psychogeriatr 2002;
14:235-238

Cole MG, McCusker J: Treatment of delirium in older medical inpatients: a
challenge for geriatric specialists. J Am Geriatr Soc 2002; 50:2101-2103
Howard CD, Seifert CF: Fluomazenil in the treatment of hepatic
encephalopathy. Ann Pharmacother 1993; 27:46-47

Bostwick JM, Masterson BJ: Pharmacological treatment of delirium to
restore mental capacity. Psychosomatics 1998; 39:112-117

Nakamura J, Uchimura N, Yamada S, et al: Does plasma free-3-
methoxy-4-hydroxypheny! (ethylene) glycol increase in the delirious
state? a comparison of the effects of mianserin and haloperidol on delir-
jum. Int Clin Psychopharmacol 1997; 12:147-152

Eikelenboom P, Hoogendijk WJ: Do delirium and Alzheimer’s dementia
share specific pathogenetic mechanisms? Dement Geriatr Cogn Disord
1999; 10:319-324

FO CUS THE JOURNAL OF LIFELONG LEARNING IN PSYCHIATRY




