
DELIRIUM

DEFINITION AND CLINICAL FEATURES

According to the Oxford English Dictionary, the
word “delirium” is derived from the Latin word
“delire,” which means to leave one’s furrow or devi-
ate from a straight path. Over the years, the word
evolved to mean “go crazy.” This nonspecific term
for a deviation in mental status is a testament to the
myriad ways that delirium can present as a clinical
condition.

The American Psychiatric Association Practice
Guideline for the Treatment of Patients With
Delirium (1), citing DSM-IV diagnostic criteria,
defines delirium as “disturbances of consciousness,
attention, cognition, and perception.” The distur-
bance “develops over a short period of time (usually
hours to days) and tends to fluctuate during the
course of the day.”  Disturbances in consciousness
refer to waxing and waning levels of alertness.

In a retrospective study of hospitalized patients,
psychotic symptoms occurred in 42.7% of patients
with delirium. The most common psychotic symp-
toms are visual hallucinations and delusions (2).
Patients may believe, for example, that they are

Delirium, dementia, and other cognitive disor-
ders represent an important and growing area of
clinical research and practice. These disorders can
masquerade as other psychiatric disorders, as
patients may present with mood problems, psy-
chosis, or anxiety. Delirium and dementia must
also be distinguished from one another (Table 1).
As the population ages, an increasing portion of
the general psychiatrist’s practice will involve geri-
atric patients. Although delirium, dementia, and
other cognitive disorders are of particular interest
in geriatric psychiatry, this review is designed to
provide an overview and synthesis of the literature
on these vast areas as they pertain to general psy-
chiatric practice.
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Delirium, dementia, and other cognitive disorders represent an increasingly important focus of clinical
research and practice. In this review, the authors survey recent developments in our understanding of
these disorders. Delirium is now more frequently recognized as an important contributor to morbidity
and as a factor in prognosis for patients in a number of treatment settings, particularly in the geriatric
population. Early detection and aggressive treatment of delirium contribute to shorter hospital stays and
lower treatment costs. Delirium is often confused with other disorders of cognitive function, such as
dementia. The four most common dementia syndromes, Alzheimer’s disease, vascular dementia, Lewy
body dementia, and frontotemporal dementia, are explored in this review. A greater understanding of the
genetic risks and the neuropathological findings of these syndromes has led to novel therapeutic strategies
involving interventions at critical points along the cascade to neuronal cell death. These approaches have
opened new avenues of inquiry for future developments.
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hospitalization (8). In a sample of elderly (65 years
of age and older) patients who presented in an
emergency department, the prevalence of delirium
was 9.6%; this figure may underestimate the true
prevalence, however, because the study excluded
patients who were too ill to be assessed (9).
Postoperative delirium is particularly common
among elderly patients. Several intraoperative fac-
tors may contribute to delirium, such as hypoxia,
the duration of surgery, and the type of anesthesia
used (10). In a prospective cohort study of elderly
patients undergoing hip surgery, postoperative
delirium was present in 23.8% (11). The authors of
the study also found that significant risk factors for
developing delirium included advanced age, a his-
tory of cognitive impairment, depression, and
visual or hearing impairment. A review of risk fac-
tors for delirium found that advanced age, presence
of dementia, presence of a medical illness, and male
gender were the most common (12).

ETIOLOGY

The etiology of delirium is multifactorial.
Common causes of delirium include polyphar-
macy, intoxication, withdrawal, and infection, as
well as metabolic derangements, vascular disorders,
and trauma (Table 2). Although there are many
potential causes for delirium, a “final common
pathway” has been hypothesized involving particu-
lar neurotransmitter systems in specific brain
regions. Trzepacz (13) has proposed that delirium
may result from a concomitant decrease in cholin-
ergic tone and increase in dopaminergic tone in rel-
evant brain regions, such as the prefrontal cortex,
the anterior and right thalamus, and the right basi-
lar mesial temporoparietal cortex.

ASSESSMENT

A number of tools are available for use in assess-
ing and screening for delirium. The confusion
assessment method (CAM) is a useful screening
tool that focuses on four salient features of delir-
ium: acute onset/fluctuating course, inattention,
disorganized thinking, and altered level of con-

incarcerated rather than hospitalized, and they may
misinterpret caregivers’ actions as hostile. Also, per-
ceptual disturbances may be simple misperceptions
of actual stimuli—for example, IV tubes may be
perceived as snakes. An important way to distin-
guish the psychotic symptoms of delirium from
those of a primary psychotic disorder is that the
former may vary throughout the day during the
course of an episode of delirium.

Sleep-wake disturbances, such as insomnia or
daytime somnolence, are a common sign of delir-
ium and may be the initial presenting symptom.
In fact, for older patients scheduled for surgery,
regulation of the sleep-wake cycle has been studied
as a preventive measure against postoperative
delirium (3, 4).

Delirious patients also exhibit considerable neu-
ropsychiatric disturbances, such as mood lability,
apathy, and anxiety. A consulting psychiatrist who
has been called to evaluate a general medical
patient for depression may find that the symptoms
of depressed mood and disturbed sleep actually
represent delirium. Obtaining a good history and
assessing the variability of symptoms are important
in differentiating delirium from a primary psychi-
atric process.

The clinical features of delirium described above
can be separated into “hyperactive” and “hypoac-
tive” delirium (5). Hyperactive delirium is charac-
terized by the more commonly known symptoms of
hallucinations, delusions, and agitation, and
hypoactive delirium by somnolence, depressed
mood, and confusion. Differences in melatonin lev-
els have been implicated in the distinction between
these subtypes. Hyperactive delirium has been
found to be correlated with lower levels of mela-
tonin metabolites, and hypoactive delirium with
higher levels (6). These phenomenological distinc-
tions are relevant to outcomes for patients with
delirium. In a study of the severity of postoperative
delirium after hip fracture repair (7), hypoactive
delirium was found to be more common than
hyperactive delirium and was associated with better
outcomes as measured by rates of nursing home
placement, mortality, and ambulatory decline.

EPIDEMIOLOGY

A number of studies have examined the inci-
dence and prevalence of delirium in a variety of set-
tings and patient populations. Estimates of the
prevalence of delirium in the general hospital set-
ting range from 10% to 30% (5). A study of delir-
ium in older patients on an intensive care unit
found a prevalence of 31.4% at initial assessment
and an incidence of 31.1% during the course of

221111F O C U S

AJILORE AND KUMAR
R

E
V

I
E

W

Table 1. Delirium Versus Dementia
Delirium Dementia

Onset Abrupt Gradual
Course Fluctuating Progressive
Attention Impaired Intact
Psychomotor Variable Normal
Hallucinations Common Less common



agents, such as narcotic analgesics, benzodiazepines,
and diphenhydramine, should be avoided in elderly
patients who are at risk of delirium. A careful review
of the delirious patient’s medication history is valu-
able, as many medications that are often prescribed
for elderly patients have significant anticholinergic
actions (18). The importance of anticholinergic
load in cognition was demonstrated with a sample
of elderly patients in a study that found increased
serum anticholinergic activity to be associated with
lower cognitive performance as indicated by Mini-
Mental Status Examination (MMSE) score (19).
Anticholinergic medications have also been shown
to increase the severity of delirium independently of
preexisting or coexisting dementia (20).

When behavioral and environmental modifica-
tions do not suffice for the acute management of
delirium, haloperidol has traditionally been the
gold standard in medication treatment. For elderly
patients, the APA guideline recommends a dosage
of 0.25–0.5 mg every 4 hours as needed (1).

Atypical antipsychotics have been shown in
recent studies to be just as effective as haloperidol
in treating delirium, with less risk of extrapyrami-
dal side effects, which are of particular concern in
the elderly population (21). In an open-label
prospective trial of olanzapine for the treatment of
delirium in hospitalized cancer patients, delirium
symptoms resolved in 76% of the study sample
(22). Similar results have been reported in case
series with other atypical antipsychotics, such as
risperidone (average dose, 1.7 mg/day) (23) and
quetiapine (average dose, 93.75 mg/day) (24, 25).
One case report described the effective use of
ziprasidone in treating delirium (maximum dose,
100 mg/day) (26), although the drug had to be dis-
continued in this case because of electrolyte abnor-
malities and QT prolongation.

Cholinergic agents have long been hypothesized
to be useful in the treatment of delirium, and several
case reports as well as animal studies suggest that
they offer a promising new direction in the treat-
ment of delirium. A number of case reports have
demonstrated the effectiveness of cholinomimetics
in reversing delirium caused by anticholinergic
agents such as benztropine, atropine, ranitidine,
pheniramine (27), amitriptyline (28), and meperi-
dine (29). More recent evidence from animal studies
suggests that cholinergic agents may be helpful in
treating delirium from nonanticholinergic causes. In
an animal model of delirium, Nakamura and col-
leagues found that the cholinergic agent aniracetam
reversed attentional deficits in rats treated with the
dopamine agonist apomorphine (30). A case report
described the successful use of the cholinesterase
inhibitor rivastigmine (at a dose of 1.5 mg twice

sciousness (14). An instrument that is frequently
mentioned in the literature is the 10-item, 32-
point Delirium Rating Scale (DRS) (Table 3) (15).
The DRS has been shown to have a sensitivity of
91%–100% and a specificity of 85%–100% in dis-
tinguishing delirium from other diagnoses, such as
dementia, depression, and schizophrenia (16).

Additional important tools for assessment
include a thorough history, with particular atten-
tion to past alcohol or substance use and previous
episodes of delirium. A physical examination can
be helpful in identifying or ruling out possible
causes of delirium. Laboratory studies are impor-
tant for detecting underlying causes of delirium,
such as electrolyte abnormalities, toxicity, and
infection. Imaging studies, with particular atten-
tion to central nervous system lesions such as
tumors or infarcts, may also be useful in determin-
ing the cause of delirium.

TREATMENT AND MANAGEMENT

The primary goal in treating delirium is to treat
the underlying cause. Treatment may involve a
variety of interventions, ranging from initiation of
antibiotic therapy for a urinary tract infection to
removing deliriogenic agents from a patient’s med-
ication regimen. Behavioral management can be
accomplished with both environmental and phar-
macological interventions. Environmental inter-
ventions have been shown to be effective in the
treatment and prevention of delirium. Inouye and
colleagues found that interventions targeting spe-
cific risk factors in a cohort of hospitalized elderly
patients led to significant decreases in the number
of episodes of delirium (17). Such interventions
include improved sleep hygiene, range-of-motion
exercises, ambulation, reorientation, and cognitive
stimulation. Clocks, calendars, and familiar objects
from home, such as photographs of loved ones, are
all important environmental cues that may be help-
ful in the prevention of delirium (1).

A key component of treatment is the avoidance of
pharmacological agents that can precipitate or exac-
erbate delirium. With this in mind, anticholinergic
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Table 2. Common Causes of Delirium
Infection
Intoxication
Withdrawal
Metabolic causes (hypoxia, hypoglycemia, electrolyte imbalances)
Medications (typically anticholinergics)
Trauma
Postoperative complications



Spring 2004, Vol. II, No. 2

Depression in dementia represents a diagnostic
challenge because of a significant overlap of symp-
toms (for example, psychomotor retardation and
memory problems). A National Institute of Mental
Health workshop was conducted recently to out-
line a preliminary set of criteria for clarifying the
diagnosis of depression in patients with Alzheimer’s
disease (39). In addition to meeting DSM-IV-TR
criteria for Alzheimer’s dementia, patients must
present with three or more of 11 depressive symp-
toms. Unlike the DSM-IV-TR criteria for major
depressive disorder, additional symptoms are irri-
tability and social withdrawal. These symptoms
must be present for 2 weeks, but they need not be
present every day. In relation to these provisional
criteria, it has been suggested that depression in
patients with dementia (specifically those with
Alzheimer’s disease) represents a heterogeneous
syndrome composed of four subtypes: adjustment
reaction to cognitive deficits, recurrent depression,
depressive symptoms associated with vascular dis-
ease, and mood disorder due to general medical
condition (40).

Dementia constitutes a broad category of cogni-
tive disorders. The four most common types of
dementia are dementia of the Alzheimer’s type or
Alzheimer’s disease, vascular dementia, Lewy body
dementia, and frontotemporal dementia. The gen-
eral features of these subtypes are summarized in
Table 4.

ALZHEIMER’S DISEASE

Alzheimer’s disease is the most common form of
dementia, constituting up to two-thirds of cases
(41). It is estimated that 4.5 million Americans are
afflicted with Alzheimer’s disease, and the number is
expected to increase threefold in the next 50 years
(42). Alzheimer’s disease is characterized by insidi-
ous onset and slow, gradual progression. Memory
and language deficits are the early hallmarks of
Alzheimer’s disease. Reisberg and colleagues, using a

daily) for the treatment of delirium secondary to
lithium toxicity (31). Common side effects of
cholinesterase inhibitors include nausea, vomiting,
diarrhea, abdominal pain, dizziness, and headache.

OUTCOMES

The consequences of delirium during hospital-
ization are associated with significant costs and
poor outcomes. Postoperative delirium has been
associated with longer hospital stays and higher
costs (32). In a meta-analysis of delirium out-
comes, Cole and Primeau found that hospitalized
elderly patients with delirium had poorer outcomes
and higher rates of mortality (14.2 %) and institu-
tional placement (46.5%) as compared with
unmatched control patients one month after
admission (33). Another study found that patients
who suffer from delirium during their hospitaliza-
tion have a significantly higher 12-month mortal-
ity rate, with an estimated mortality of 63.3%,
compared with 17.4% in controls (34). Mortality
is related to the severity of the underlying medical
condition and the intractability of the delirium
(35). Patients may also suffer from persistent cog-
nitive problems up to 12 months after hospitaliza-
tion (36, 37).

DEMENTIA

GENERAL FEATURES

The dementias are characterized by a global decline
in cognitive function resulting in significant social or
functional impairment. This decline occurs in several
domains, such as memory, language, and visuospatial
and executive functions. Patients with dementia also
may suffer from agnosia (the inability to recognize
objects) or apraxia (the inability to carry out complex
motor tasks despite intact motor function). Psychotic
symptoms, such as delusions and hallucinations, are
common in dementia. Patients with dementia often
suffer from delusions of persecution, for example,
believing that a family member is trying to harm them
in some way. Other associated symptoms common to
all of the dementias are neuropsychiatric disturbances,
such as depression, apathy, agitation, disinhibition,
and irritability. A recent study found that 80% of
patients with dementia and 50% of patients with mild
cognitive impairment had at least one neuropsychiatric
symptom from the onset of illness, as assessed by the
Neuropsychiatric Inventory (38). The most common
symptoms in these patients were apathy, agitation or
aggression (such as verbal outburst, physical aggres-
sion, and wandering), and depression.

221133F O C U S

AJILORE AND KUMAR
R

E
V

I
E

W

Table 3. Delirium Rating Scale Items

Temporal onset
Perceptual disturbances
Hallucinations
Delusions
Psychomotor behavior
Cognitive status
Physical disorder
Sleep-wake cycle disturbance
Lability of mood
Variability of symptoms



deficits associated with focal neurological signs and
symptoms or radiological evidence of cerebrovascu-
lar pathology. In an autopsy study of patients with
dementia, pure vascular dementia was found in
13% of the sample (49). Patients with vascular
dementia often present with risk factors for stroke,
such as hypertension, hyperlipidemia, and diabetes.
Vascular dementia encompasses a constellation of
disorders differentiated by the brain regions affected,
the vascular pathology, and predisposing genetic fac-
tors. Multi-infarct dementia is a subtype of vascular
dementia caused by multiple large-vessel infarcts in
either cortical or subcortical regions. Strategic-
infarct dementia, another type of large-vessel vascu-
lar dementia, involves an infarct in a single critical
brain area, such as the thalamus or the basal fore-
brain (50). Small-vessel vascular dementia typically
involves subcortical regions, such as in Binswanger’s
disease, lacunar dementia, and cerebral autosomal-
dominant arteriopathy with subcortical infarcts and
leukoencephalopathy (CADASIL).

The clinical presentation of vascular dementia
depends on the location of the lesion. However, the
nature of the specific deficits may be indistinct from
the presentation of Alzheimer’s disease. In fact, both
the clinical features and the neuropathological find-
ings of vascular dementia and Alzheimer’s disease
may coexist in patients with “mixed” dementia (51).
However, unlike Alzheimer’s disease, which is char-
acterized by a gradual progression of symptoms, vas-
cular dementia often develops in a stepwise fashion.

LEWY BODY DEMENTIA

Lewy body dementia presents with gait/balance
difficulties, hallucinations (typically visual), and
fluctuating attention. Patients with Lewy body
dementia are particularly sensitive to the extrapyra-
midal side effects of antipsychotics, a fact often used
to distinguish Lewy body dementia from delirium,
with which there is significant overlap of symptoms.

Neuropathological findings in Lewy body
dementia combine features of Alzheimer’s disease

number of scales to assess the longitudinal course of
Alzheimer’s disease, have shown that the progres-
sion of the illness reflects a reverse developmental
sequence, including the emergence of primitive
reflexes in terminal phases of the disease (43).

The neuropathological findings in Alzheimer’s dis-
ease are amyloid plaques and neurofibrillary tangles
composed of hyperphosphorylated tau proteins.
Amyloid plaques are made up of Aβ42 β-amyloid
fragments derived from γ-secretase cleavage of the
amyloid precursor protein (APP). Knowledge of the
pathology involved in Alzheimer’s disease has led to
the identification of genes implicated in the disease.
The first one identified was the gene that encodes
APP, located on chromosome 21. Mutations in the
gene associated with Alzheimer’s disease cause abnor-
mal processing of the protein to increase formation of
the plaque-forming Aβ42 fragment. This gene and the
presenilin genes (presenilin-1 on chromosome 14
and presenilin-2 on chromosome 1) are implicated in
early-onset Alzheimer’s disease. The presenilins are
thought to contribute to the formation of amyloid
plaques by increasing production and oligomeriza-
tion of the Aβ42 β-amyloid protein (44). Late-onset
Alzheimer’s disease, which constitutes the majority of
cases of the illness, involves the ε4 allele of the
apolipoprotein E (apoE) gene (45). Patients who are
homozygous for the ε4 allele have nearly double the
risk of developing Alzheimer’s disease (46).

The genetic determinants of Alzheimer’s disease
indicate the importance of amyloid in the patho-
genesis of the disease. Mechanisms thought to link
the neuropathological findings to the death of
cholinergic neurons in the forebrain nuclei include
oxidative damage (47), excitotoxicity, and abnor-
mal processing of heavy metals (48). These mecha-
nisms are targets for current and future treatments
for Alzheimer’s disease (Figure 1).

VASCULAR DEMENTIA

Vascular dementia, the second most common
form of dementia, is characterized by cognitive
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Table 4. General Features of the Dementias
Onset Course Neuroimaging Neuropathology

Alzheimer’s disease Insidious Progressive Hypometabolism/hypoperfusion Amyloid plaques,
in temporoparietal regions neurofibrillary tangles

Vascular dementia Abrupt Stepwise White matter hyperintensities Infarcts, arteriosclerosis

Lewy body dementia Gradual Progressive Hypoperfusion in α-Synuclein inclusion
occipital regions bodies

Frontotemporal dementia Gradual Progressive Hypometabolism in Tau-positive inclusion
frontotemporal regions
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dementias include progressive supranuclear palsy,
multiple-systems atrophy, and cortical-basal gan-
glionic degeneration. These conditions are often
referred to as the “Parkinson’s plus” syndromes.

Other dementing illnesses that occur with less
frequency than those described above include the
prion diseases (such as Creutzfeldt-Jakob disease
and kuru), Huntington’s disease, Wilson’s disease,
and toxic and metabolic conditions.

ASSESSMENT

In the assessment of dementia, careful considera-
tion must be given to distinguishing age-associated
memory impairment, mild cognitive impairment,
and frank dementia. Age-associated memory
impairment tends to show increased latency with
recall and poor memory for names, but overall
memory function remains intact and within nor-
mative function for age. In mild cognitive impair-
ment, while there may be both subjective report
and objective evidence of memory loss, cognition
and activities of daily living remain intact (57). The
Clinical Dementia Rating (CDR) is a useful scale
for assessing patients along a spectrum of cognitive
impairment. Roughly, CDR scores of 0, 0.5, 1, 2,
and 3 are associated with normal function, mild
cognitive impairment, and mild, moderate, and
severe dementia, respectively (58). This type of

and Parkinson’s disease. While amyloid plaques are
found in Lewy body dementia, the distinguishing
feature of this disorder is the extensive neocortical,
subcortical, and limbic distribution of Lewy bodies,
which are neuronal inclusions made up of α-synu-
clein (52). The Lewy bodies found in Parkinson’s
disease, by contrast, are located predominantly in
brainstem nuclei and in the substantia nigra.

FRONTOTEMPORAL DEMENTIA

Frontotemporal dementia, or Pick’s disease, is
characterized by atrophy of the frontal and temporal
lobes, leading to a distinct pattern of behavioral
changes, including poor social skills, disinhibition,
impulsivity, apathy, aphasias, and hyperorality (53).
Patients with frontotemporal dementia also show
signs of frontal degeneration with primitive reflexes
on physical examination. Memory deficits are not as
prominent in frontotemporal dementia as in other
dementia subtypes. Frontotemporal dementia is
subdivided into three clinical categories: frontal vari-
ant, nonfluent aphasia, and semantic dementia (54).
In frontal variant frontotemporal dementia, behav-
ioral changes are predominant, including hyperoral-
ity, apathy, disinhibition, and perseveration. Patients
with nonfluent aphasia frontotemporal dementia
have more left-hemisphere involvement and present
with expressive language disturbances, including
word-finding difficulties and grammatical errors.
Semantic dementia is distinguished by the loss of
word and object meanings. As frontotemporal
dementia progresses, these subtypes become less dis-
tinct. Some patients with frontotemporal dementia
also develop parkinsonian symptoms and motor
neuron involvement in addition to the behavioral
syndromes outlined above.

The genetics of frontotemporal dementia prima-
rily involve abnormalities in the microtubule-asso-
ciated protein tau. A familial variant of
frontotemporal dementia has been linked to a
mutation of the tau gene on chromosome 17 (55).
Frontotemporal dementia has also been linked to
chromosomes 9 and 3 (56). Common neuropatho-
logical findings related to the genetic abnormalities
seen in families with frontotemporal dementia
include tau-positive neuronal and glial inclusions,
suggesting the designation “tauopathy,” which is
applied to frontotemporal dementia and other,
similar types of dementia.

MISCELLANEOUS DEMENTIAS

A number of dementing syndromes are associ-
ated with parkinsonism. Dementia is often a late-
occurring sequela of Parkinson’s disease. Other
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Figure 1. Simplified Schema of the
Pathogenesis of Alzheimer’s Disease 
and Points of Interventions

APP, amyloid precursor protein



More advanced neuroimaging has been developed
to visualize the pathology of Alzheimer’s disease by
using specific markers for amyloid plaques and neu-
rofibrillary tangle burden (63). Magnetic resonance
spectroscopy (MRS), a technique useful in measuring
brain metabolites, has been used in studies of
Alzheimer’s disease. Although research has produced
conflicting reports, the consistent findings include a
decrease by about 15% in N-acetylaspartate through-
out the cortex in early Alzheimer’s disease and a 20%
increase in myo-inositol throughout white and gray
matter in Alzheimer’s disease and in mild cognitive
impairment (64). Molecular markers, functional
neuroimaging, and MRS represent promising meth-
ods for detecting early changes in Alzheimer’s disease
and for monitoring treatment response.

TREATMENT

Cholinesterase inhibitors

Treatment of the dementias has advanced consid-
erably over the past decade with the advent of novel
pharmacological agents. Medications approved by
the Food and Drug Administration (FDA) for
dementia have been limited to treatments for
Alzheimer’s disease. The first of these address the
cholinergic deficit implicated in the neuropathology
of the disease by using the cholinesterase
inhibitors—tacrine, donepezil, galantamine, and
rivastigmine. These medications work by increasing
the amount of acetylcholine in the synapse. They
have been particularly useful in treating the behav-
ioral disturbances associated with dementia as well as
in delaying the decline in cognitive function. A
meta-analysis of cholinesterase inhibitors in the
treatment of Alzheimer’s disease indicated that they
lead to modest improvements in behavioral symp-
toms as measured by the Neuropsychiatric Inventory
(NPI) and the Alzheimer’s Disease Assessment Scale
(ADAS) (65). In addition, these medications have a
modest beneficial effect on functional outcomes as
measured by ratings of activities of daily living.

While the cholinesterase inhibitors have FDA
approval only for Alzheimer’s disease, they have
been shown to be safe and effective in delaying the
progression of vascular dementia as well as in man-
aging the behavioral disturbances associated with
vascular dementia (66, 67).

Antioxidants and anti-inflammatories

Because of the putative role of oxidative damage
in the pathophysiology of Alzheimer’s disease, it
has been hypothesized that antioxidants may be
useful in treatment of the illness. The antioxidant

scale reinforces the concept of mild cognitive
impairment as a harbinger of true dementia.

Mental status and cognitive examination

A crucial element of the assessment of dementia is
the mental status examination. The MMSE is a use-
ful screening tool for cognitive decline. Scores of less
than 24 on this 30-point scale are suggestive of
dementia. A thorough history is important in differ-
entiating frank dementia from mild cognitive
impairment or an undetected episode of delirium.
Essential elements of the history include collateral
information from family or caregivers about the
onset of deficits, behavioral changes, mood or per-
sonality changes, psychotic symptoms such as hallu-
cinations or delusions, and activities of daily living.

If cognitive screening tests and history do not
yield enough information for diagnosis, a more
comprehensive neuropsychological assessment may
be warranted (4, 5).

Laboratory tests are helpful in screening for
reversible causes of dementia as well as for possible
causes of delirium and comorbid illness. Assays for
thyroid function and vitamin B12 are particularly
useful tests. The American Academy of Neurology’s
practice guideline on the diagnosis of dementia
(59) recommends syphilis screening only in high-
incidence areas, such as the southern United States
and parts of the Midwest.

Biomarkers

Several studies have shown elevated levels of CSF
tau and lower levels of CSF Aβ1–42 in patients with
Alzheimer’s disease (60, 61). A large study and meta-
analysis conducted by Sunderland and associates
suggests that measurement of both of these CSF
markers, in conjunction with genetic analysis and
neuroimaging, may be useful in identifying patients
at risk of developing Alzheimer’s disease (62).

Neuroimaging

Imaging techniques such as magnetic resonance
imaging are important for ruling out mass lesions
or bleeding that may be responsible for changes in
cognition and for diagnosing vascular dementia.
Findings of hypometabolism in particular brain
regions on positron emission tomography (PET)
are helpful in differentiating dementia subtypes—
frontotemporal dementia versus Alzheimer’s type
dementia, for example. While patients with
Alzheimer’s disease tend to show hypoperfusion in
temporoparietal regions, more frontal areas are
involved in frontotemporal dementia.
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(76). Memantine can also improve cognition rat-
ings in patients with vascular dementia (77). The
chief side effect cited in the vascular dementia
study was dizziness.

Memantine works on the terminal stages of the
pathogenic pathway implicated in Alzheimer’s dis-
ease. Efforts to intervene at earlier points in the
progression of Alzheimer’s disease focus on abnor-
mal amyloid protein processing. For example, γ-
secretase inhibitors would interfere with formation
of the plaque-generating Aβ42. Another enzyme
involved in γ-secretase cleavage of APP is glycogen
synthase kinase-3α (GSK-3α). A recent study by
Phiel and colleagues demonstrated that therapeutic
concentrations of lithium reduce Aβ production by
inhibiting GSK-3α (78). Thus, lithium, a drug
long familiar to psychiatrists, may become an
attractive treatment for Alzheimer’s disease.

Metal chelators are being studied for their ability
to sequester the heavy metals implicated in the
pathogenesis of Alzheimer’s disease. Copper and
iron contribute to the aggregation of Aβ and, in con-
junction with Aβ, can generate neurotoxic oxygen
radicals (48). Clioquinol, a chelating agent with
affinity for copper and zinc, has been shown to
reduce Aβ aggregates in human tissue from patients
with Alzheimer’s disease and to decrease Aβ in trans-
genic mouse models of Alzheimer’s disease (79).

TREATMENT OF COMORBID CONDITIONS

Behavioral disturbances such as agitation, aggres-
sion, and psychosis often precipitate hospitalization
of patients with dementia. Usually atypical antipsy-
chotics are the drug of choice for treating such
behavior. Risperidone at 1 mg/day has been shown
to be effective in reducing psychotic symptoms and
aggressive behavior in patients with Alzheimer’s dis-
ease (80, 81), and the severity of extrapyramidal
symptoms with risperidone has been found to be
significantly less than with haloperidol (82). In two
placebo-controlled, double-blind studies with
dementia patients in a long-term care facility, olan-
zapine was shown to reduce behavioral disturbances
as measured by the Clinical Global Impression scale
and the Neuropsychiatric Inventory (83, 84). A gen-
eral principle in administering these medications in
the geriatric population is to start with a low dose
and titrate upward slowly. Medication side effects to
be aware of include orthostasis, extrapyramidal
symptoms, and anticholinergic effects such as uri-
nary retention and constipation. These side effects
are more common in the geriatric population; one
should also bear in mind that they occur more fre-
quently with conventional antipsychotics such as

vitamin E has been shown to be effective in slow-
ing cognitive decline (68).

Although initial studies have suggested that the
monoamine oxidase inhibitor selegiline might be
effective in delaying cognitive decline (68), a recent
review concluded that there is no evidence to support
its use in the treatment of Alzheimer’s disease (69).

Proposed inflammatory mechanisms for
Alzheimer’s disease have led to the investigation of
nonsteroidal anti-inflammatory drugs (NSAIDs) as
a treatment. In addition, retrospective studies have
indicated that subjects with prolonged exposure to
NSAIDs are less likely to develop Alzheimer’s dis-
ease (70). A recently published 1-year randomized,
placebo-controlled clinical trial evaluated the
effects of naproxen and the cyclooxygenase-2
(COX-2) inhibitor rofecoxib on dementia rating
scales (71). The study found no significant effect of
these medications as compared with placebo.

Use of the herb ginkgo biloba for improving
memory function has attracted a great deal of pop-
ular interest. However, a randomized, placebo-con-
trolled clinical trial with a population of nursing
home residents with dementia or age-associated
memory impairment (72) found no significant
beneficial effect of ginkgo on memory, attention,
or activities of daily living.

Hormonal therapies

Previous work from animal studies and epidemi-
ological data have suggested that estrogen replace-
ment might be a viable treatment option for
Alzheimer’s disease. Estrogen has been shown in
animal models to be neuroprotective by a variety of
mechanisms, including modulation of APP pro-
cessing (73). Zandi and colleagues’ Cache County
Study demonstrated that women on hormone
replacement therapy had a reduced risk of develop-
ing Alzheimer’s disease (74). However, a random-
ized, placebo-controlled trial from the Women’s
Health Initiative Memory Study demonstrated that
women receiving estrogen plus progestin had an
increased risk of developing dementia (75). Given
the conflicting evidence, further studies are needed
to elucidate the role of estrogen in dementia.

Novel treatments and future directions

Many treatments are being developed on the
basis of our growing understanding of the patho-
physiology of dementia. The FDA recently
approved memantine for the treatment of moder-
ate to severe Alzheimer’s disease. This drug, which
acts as an N-methyl-D-aspartic acid antagonist, has
been shown to be effective in this patient group
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