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ABSTRACT

Delirium is a commonly encountered clinical problem and, contrary to popular be-
lief, should be treated as an acute neurologic emergency. It can be caused by a
multitude of conditions and is frequently observed in hospitalized patients. In some
cases, delirium results from the direct effect of a toxin, as observed with anticho-
linergic medications, or from neuronal injury, as seen in herpes simplex virus enceph-
alitis. Because the treatment of delirium rests on the identification and treatment of
the underlying illness, the astute clinician must tease apart these various possibilities
with a careful history and physical examination and judicious use of laboratory tests
and imaging studies. This chapter will review an approach to the patient with delirium
and discuss management strategies based on current evidence.
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EPIDEMIOLOGY

The incidence of delirium has been best
studied in the hospital setting. Approxi-
mately 10% to 16% of patients in emer-
gency departments are delirious at pre-
sentation.1 Between 14% and 56% of all
hospitalized patients develop delirium,
depending on the population studied.2

Older adults and those in the intensive
care unit (ICU) are at especially high risk,
with an incidence as high as 82% among
mechanically ventilated patients.3 Less
is known about how often delirium oc-
curs outside of the hospital. In a study of
76,000 community-dwelling members of
a managed care organization, 1% experi-
enced an episode of deliriumover a 3-year
period, although some of these episodes
occurred during hospitalizations.4

Not only is delirium very disturbing
to the lovedones of those afflicted, it is a
marker of serious illness and is associ-
ated with increased mortality and poor
outcomes. It is not, as is often taught, a
transient, benign phenomenon. Deliri-

ous inpatients older than age 65 have a
40% 12-monthmortality rate, represent-
ing a 1.6-fold to 2.0-fold increase over
controls after adjusting for various mark-
ers of disease severity.5Deliriumprolongs
hospitalizations and leads to more fre-
quent discharge to nursing homes.6,7 Fi-
nally, patientswith deliriumhave a higher
risk of developing dementia within the
following year.8,9 With all of these out-
comes, it is not clear whether delirium
lies on the causal pathway or is simply a
marker for preexisting cognitive dysfunc-
tion and more severe illness.

CLINICAL FEATURES
AND DIAGNOSIS

The hallmark of delirium is an acute im-
pairment of cognition with a fluctuating
course. A change in the level of con-
sciousnessmay also occur, ranging from
a hyperactive state with prominent agita-
tion, hypervigilence, and combativeness
to a hypoactive state characterized by
lethargy, stupor, or even coma. Multiple
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cognitive domains can be affected, with
attention being invariably involved, and
orientation, memory, language, visuospa-
tial, and executive function also often im-
paired. Hallucinations and delusions as
well as disorganized thinking may also be
observed. The current accepted criterion
standard for the diagnosis of delirium is
the Diagnostic and Statistical Manual
of Mental Disorders (Fourth Edition)
(DSM-IV) definition.10 However, other
more practical methods of identifying de-
liriumhave beendeveloped, and themost
widely cited in recent literature is the
Confusion Assessment Method (CAM).11

The CAM, shown in Table 6-1, is a sim-
ple tool that allows clinicians to identify
deliriumquickly and reliably. In one study,

it was shown to have a high interrater
reliability and a sensitivity of 94% to 100%
and specificity of 90% to 95% when com-
pared against diagnosis of delirium by an
experienced psychiatrist.12

Someof the elements required for the
diagnosis of delirium, such as acute on-
set and fluctuating course, must be es-
tablished from a collateral source such
as a nurse or caregiver. Other elements,
such as disorganized thinking and level
of alertness, can be assessed during a
brief interview of the patient. Inatten-
tion, the neuropsychological hallmark
of delirium, is best assessed by a test of
forward digit span, where the patient is
asked to repeat successively longer num-
bers, from two to seven digits, given in

Continuum Lifelong Learning Neurol 2010;16(2)

121

TABLE 6-1 The Confusion Assessment Method

The diagnosis of delirium by the Confusion Assessment Method (CAM)
requires the presence of features 1 and 2 and either 3 or 4.

" Feature 1: Acute Onset and Fluctuating Course

This feature is usually obtained from a family member or nurse and is
shown by positive responses to the following questions: Is there evidence
of an acute change in mental status from the patient’s baseline? Did
the (abnormal) behavior fluctuate during the day (that is, tend to come
and go, or increase and decrease in severity)?

" Feature 2: Inattention

This feature is shown by a positive response to the following questions:
Did the patient have difficulty focusing attention, eg, being easily
distractible, or having difficulty keeping track of what was being said?

" Feature 3: Disorganized Thinking

This feature is shown by a positive response to the following question:
Was the patient’s thinking disorganized or incoherent, such as
rambling or irrelevant conversation, unclear or illogical flow of ideas,
or unpredictable switching from subject to subject?

" Feature 4: Altered Level of Consciousness

This feature is shown by any answer other than ‘‘alert’’ to the
following question:

Overall, how would you rate this patient’s level of consciousness?
(Alert [normal], vigilant [hyperalert], lethargic [drowsy, easily aroused],
stupor [difficult to arouse], or coma [unarousable].)

Reprinted with permission from 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(12):941–948.
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monotone and at 1-second intervals. A
forward digit span of less than five is
almost always representative of a deficit
in attention. Inattention can also be de-
tected by poor serial 7’s or the inability
to spell world backward on the Mini-
Mental StateExamination, although these
tests also incorporate other cognitive do-
mains, including calculation, language,
and working memory, and are thus less
‘‘pure’’ tests of attention.13

TheCAMhas also been adapted to the
ICU setting for the assessment of delir-
ium in mechanically ventilated patients
with whom it can be difficult to commu-
nicate.14 In the CAM-ICU, fluctuations are
measured and documented by the bed-
side nurse, and attention and thought
process are assessed through several stan-
dardized questions that can be completed
in 2 minutes.

CAUSES

The current clinical model for under-
standing delirium is that a person with
certain baseline risk factors is predisposed
to delirium, which may then be precip-
itated by various specific insults. A clas-
sic example is the elderly patient with
mild dementia who develops a urinary
tract infection and becomes floridly de-
lirious. Risk factors do not need to be
present; however, certain conditions can
lead todeliriumeven in apatientwithout
an obvious predisposition.

A number of risk factors for delirium
have been identified through epidemi-
ologic research. The most consistently
cited risk factors include advanced age
and preexisting cognitive dysfunction.15–17

Indeed, delirium superimposed on de-
mentia may account for as many as 50%
of all cases.4 Additional characteristics that
predispose towarddeliriumare baseline
impairment of vision and hearing, func-
tional impairment, depression, malnutri-
tion, and alcohol abuse. A theme among
these risk factors is a lack of ‘‘reserve’’
capacitywithwhich to tolerate the acute

precipitant that then tips the patient
over the edge into delirium.

Precipitants of deliriumcanbedivided
into a wide range of pathologic condi-
tions and iatrogenic insults (Table 6-2).
Both infections within and outside of
the CNS can lead to delirium. Enceph-
alopathy is often the result of metabolic
derangements or organ dysfunction,most
often of the kidney and liver. Vascular
lesions do not typically lead to isolated
delirium without also causing focal defi-
cits, although in certain cases delirium
may dominate the clinical picture and
make the diagnosis more challenging, as
in strokes involving themedial thalamus.
Seizures can lead to delirium, either post-
ictally or via nonconvulsive status epi-
lepticus. Neoplasms can cause delirium
via mass effect, carcinomatous meningi-
tis, or paraneoplastic encephalitis.

Medications are perhaps the most
common iatrogenic cause of delirium.
The addition of three new drugs during
a hospitalization is associated with a
threefold increase in the risk of delirium
in elderly patients, and medications are
implicated in as many as one-third of
cases.16,18 The medications most com-
monly associated with delirium include
those with anticholinergic properties,
benzodiazepines, andopiates, but awide
range of others have been reported
(Table 6-2).18 Not all medications are
prescribed, of course: a wide range of
recreational drugs, usually taken for their
direct effect on the CNS, can cause delir-
ium both during intoxication and during
withdrawal. Other iatrogenic insults that
have been noted to precede the onset of
delirium in the hospital setting include
sleep deprivation and the use of re-
straints and urinary catheters, with use
often preceding the onset of deliriumby
at least 24 hours.16

Surgery is an independent risk factor
for the development of delirium, although
postoperative delirium is most commonly
observed in older adults and those with
underlying cognitive dysfunction.19 The
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TABLE 6-2 Commonly Cited Etiologies of Delirium

" Disease States

Vascular: subdural hematoma, ischemic stroke,a intracerebral or subarachnoid hemorrhage

Infection: urinary tract infection, pneumonia, sepsis, encephalitis, meningitis

Toxic:

Intoxication and overdose

Withdrawal (alcohol, benzodiazepines, barbiturates, heroin)

Trauma: concussion

Autoimmune: neuropsychiatric lupus, Hashimoto encephalopathy, autoimmune limbic encephalitis
(antibodies against VGKC, NMDA receptors, AMPA receptors)

Metabolic:

Electrolytes: hyponatremia/hypernatremia, hypercalcemia, hypermagnesemia, hypophosphatemia

Endocrine: hypothyroidism/hyperthyroidism, hypocortisolism/hypercortisolism, hypoglycemia/hyperglycemia

Hepatic encephalopathy

Uremic encephalopathy

Hypoxia and hypercarbia

Vitamin deficiencies: thiamine, B12

Malnutrition (albumin <2)

Dehydration (elevated blood urea nitrogen [BUN]/creatinine ratio >18)

Iatrogenic (see below)

Neoplastic:

Large brain tumors, carcinomatous meningitis

Paraneoplastic limbic encephalitis (antibodies against Ma2, Hu, CV2/CRMP5, Tr, amphiphysin, VGKC, NMDA
receptors, AMPA receptors)

Seizures: postictal state, nonconvulsive status epilepticus

Structural: hydrocephalus

Degenerative: dementia with Lewy bodies, other neurodegenerative disorders usually are risk factors for
delirium but another inciting cause is present

Psychiatric disease: in older adults this is rarely the cause

" Iatrogenic Precipitants

Restraints

Urinary catheters

Multiple procedures

Sleep deprivation

Untreated pain

Drugs: any drug with anticholinergic properties, benzodiazepines, opiates, antihistamines, antiepileptics, muscle
relaxants, dopamine agonists, monoamine oxidase inhibitors, levodopa, steroids, nonsteroidal anti-inflammatory
drugs, fluoroquinolone and cephalosporin antibiotics, beta-blockers, digitalis, lithium, calcineurin inhibitors18

Surgery: thoracic (cardiac and noncardiac), vascular, hip replacement

CV2/CRMP5 = collapsing response mediator protein 5; VGKC = voltage-gated potassium channel; NMDA = N-methyl-D-aspartic acid;
AMPA = �-amino-3-hydroxy-5-methylisoxazole-4-propionic acid.

aVascular lesions rarely lead to isolated delirium in the absence of other neurologic signs; rare exceptions include lesions of the thalamus and nondominant
posterior parietal lobe.
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highest risk operations include both car-
diac and noncardiac thoracic surgery,
especially thosewithprolongedcardiopul-
monary bypass, aswell as aortic aneurysm
repair, other vascular surgeries, and hip
surgery.20,21 Both inadequately treated

pain and treatmentwithpainmedications
have been identified as factors associated
with delirium postoperatively.20 However,
whether general or regional anesthesia
was employed does not appear to affect
the incidenceofpostoperativedelirium.20
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TABLE 6-3 Basic Approach to Delirium

" Step 1 (All Patients)

Assessment of airway, breathing, and circulation; vital signs; and blood glucose
level

If glucose is low, administer thiamine and dextrose; consider naloxone in
the possibility of opiate overdose

" Step 2 (All Patients)

History (special attention to baseline cognitive status, medications,
symptoms of infection)

Physical examination (special attention to signs of infection, careful
neurologic examination to rule out a focal deficit)

Complete blood count; electrolyte panel including calcium, magnesium,
phosphorus

Liver and kidney function tests, including albumin

Urinalysis and culture, urine toxicology screen

Chest radiograph

EKG

" Step 3 (Guided by Findings on the Initial Evaluation)

Brain imaging with MRI with diffusion and gadolinium or CT

Lumbar puncture (perform immediately after CT if suspicion for meningitis;
probably underutilized in patients presenting to medical care with
delirium; usually not necessary for hospital-acquired delirium unless
patient is immunocompromised or neurosurgical)

" Step 4 (Guided by Findings on the Initial Evaluation)

Serum ammonia, thyroid function tests, morning cortisol, B12, arterial
blood gas

Sedimentation rate, autoimmune serologies including antinuclear
antibodies, thyroperoxidase and thyroglobulin antibodies

Blood cultures

Extended toxicology screen

EEG (perform sooner if high suspicion for convulsive or nonconvulsive
status epilepticus)

EKG = electrocardiogram; MRI = magnetic resonance imaging; CT = computed tomography;
EEG = electroencephalogram.
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APPROACH TO THE PATIENT

Initial Evaluation

Acute delirium is a neurologic emergency
and should be treated as such. Since the
differential diagnosis is incredibly broad,
however, a systematic approach is neces-
sary (Table 6-3). As always, the first step
is an assessment of the patient’s airway,
breathing, and circulation, includingmea-
surement of vital signs and oxygen satura-
tion, followed by measurement of blood
glucose and administration of thiamine
and dextrose if appropriate. In some
cases, naloxone is also given empirically
in the emergency department as a diag-
nostic and therapeutic maneuver for
potential narcotic overdose.

The initial history should focus on
establishing the patient’s baseline men-
tal status because dementia is a major

risk factor for delirium and sometimes
dementia can be mistaken for delirium
(Case 6-1).22 Additional questioning
should be directed toward recent symp-
toms of infection such as fever, headache,
neck stiffness, cough, dysuria, abdominal
pain, and systemic symptoms. Medica-
tions should be thoroughly reviewed,
including over-the-counter and herbal re-
medies. Special attention should be paid
tonewmedicationsor recentdosechanges
and any medications with anticholiner-
gic properties. Physical examination should
be directed toward uncovering evidence
of infection. The neurologic examination
is a crucial part of the evaluation of the
delirious patient and is discussed in
more detail below.

Initial screening laboratory tests that
should be performed in all patients in-
clude a complete blood count, electrolytes,
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Case 6-1
A 71-year-old man was brought to the emergency department by his family because of 2 days of
progressive confusion. He had no medical history. His family reported that he might be a little
forgetful and he took a wrong turn and got lost while driving home from a dentist’s appointment
1 week after he had a tooth extraction. He took no routine medications, although the dentist
had prescribed a narcotic for pain. Vital signs were remarkable for a temperature of 38.1888C.
The general physical examination showed mild suprapubic tenderness to palpation. There was
no periodontal abscess. Neurologic examination was notable for disorientation, confusion, and
visual hallucinations. A urinalysis was positive for nitrites and numerous white blood cells, and the
patient was hospitalized for treatment of a urinary tract infection and delirium. The evening of
admission, he became agitated and tried to leave the hospital, saying that the nurses were holding
him hostage. He was restrained and given a dose of IM haloperidol after which he fell asleep. The
next morning when his family arrived, they found him in restraints and barely arousable.

Comment. This case illustrates several points. The history reveals that some underlying cognitive
decline may be present, which is a major risk factor for delirium and should make one cautious
about using centrally active medications. In such patients, even minor infections such as
uncomplicated cystitis can precipitate delirium. The narcotic prescribed for tooth pain may
have also contributed both by causing urinary retention and predisposing to a bladder infection
and by precipitating delirium directly. Because the initial workup revealed two potential causes
of delirium and the neurologic examination was nonfocal, head imaging and lumbar puncture
were not necessary.

After admission, the patient developed worsening of his delirium in the evening, which is
a commonly observed phenomenon. Instead of employing nonpharmacologic measures such as
reorientation and a sitter, or even calling in a family member to spend the night, the patient
was immediately medicated, resulting in excessive sedation and likely prolonging his episode
of delirium. This iatrogenic complication may extend his hospital stay and puts him at risk for
aspiration. Finally, the profoundly sedating effect of haloperidol may be a clue that the
underlying neurodegenerative disease in this case is dementia with Lewy bodies.

KEY POINT

A The initial history

and physical

examination

should focus

on baseline

cognitive

function,

medications,

symptoms, signs

of infection, and

signs of a focal

neurologic

deficit.

Comprehensive

screening

laboratory tests

will detect most

common

metabolic

causes of

delirium.

Copyright @ American Academy of Neurology. Unauthorized reproduction of this article is prohibited.



liver and renal function tests, urinalysis,
urine toxicology screen, and an EKG. A
chest radiograph should also be consid-
ered because pneumonia is a common
cause of delirium and a history of cough
and/or shortness of breath may not be
available or reliable in a confusedpatient.

Delirium Versus Dementia

One of the first steps in assessing a con-
fused patient is to distinguish between
delirium and dementia because the work-
up and management of each are very
different.Whereas deliriumhas an acute
onset and fluctuating course that invar-
iably affects attention, dementia is typi-
cally a slowly progressive, chronic process
that usually doesnot fluctuate significantly
and spares attention until late in the di-
sease course. The level of consciousness
is also typically normal in patients with
dementia until late in the course. The
authors do not find disorientation to be a
particularly helpful distinguishing fea-
ture because some demented patients
are disoriented with respect to time and
date even early in the disease.13

Whilediscriminationbetweendelirium
anddementia is usually easy based on the
acuity of the presentation, the distinction
can be difficult when the two processes
coexist in a single patient. In some cases
of rapidly progressive dementia, features
of delirium such as inattention and al-
tered level of consciousnessmay appear
relatively early in the disease course.
Furthermore, in some neurodegenera-
tive diseases, such as the increasingly
recognized dementia with Lewy bodies,
fluctuations in level of alertness and hal-
lucinations are typical features thatmimic
delirium.

Ruling Out a Focal Lesion
and CNS Infection

Once the acuity of onset has been de-
termined, the next step is to make sure
that a focal brain lesion that needs im-
mediate attention is not present. While
ischemic stroke typically does not lead

to delirium, in certain settings the dis-
tinction between stroke and delirium
can be challenging. Posterior cerebral
artery strokes can result in an agitated
delirium.23 Thalamic ischemia in the
paramedian artery territory may cause
agitation and disorientation.24 If ische-
mia is present in the reticular activating
system or the bilateral thalami because
of basilar thrombosis, patients can be
stuporous or comatose. Ischemia caused
by occlusion of the inferior division of
the middle cerebral artery, leading to a
Wernicke aphasia without significant mo-
tor deficits, can be mistaken for delirium
by the unsuspecting clinician.

In most cases, a careful neurologic ex-
amination should reveal a focal deficit: a
visual field cut in posterior cerebral ar-
tery or inferior division middle cerebral
artery strokes; and cranial nerve deficits,
quadriparesis, or posturing of the limbs
in basilar thrombosis. If concern for is-
chemic stroke and large vessel occlusion
exists, a CT scan of the brain with CT an-
giography or MRI with MR angiography
should be obtained (Case 6-2).

Next, additional worrisome causes of
acute confusional states that require
immediate intervention should be con-
sideredandexcluded.These include infec-
tions of the CNS, such as meningitis and
encephalitis, and structural lesions, such as
anexpanding subdural hematoma.Thus,
even in patients without a focal deficit,
if an obvious reason for their delirium
is not found in the initial laboratory eval-
uation, a noncontrast CT scan of the
brain is usually required to rule out a
mass lesion or hemorrhage as a cause
for altered mental status. In patients in
the emergency department, alteredmen-
tal status is one of four clinical char-
acteristics that, together, predict an
abnormal CT scan with high sensitivity
(the others are headache with vomit-
ing, age 60 years or older, and a focal
neurologic deficit).25 Head CT also is
recommended prior to lumbar puncture
to rule out a mass lesion and obstructive
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hydrocephalus in patients with altered
mental status.26

The threshold for performing a lum-
bar puncture in patientswith alteredmen-
tal status shouldbedifferent for thosewho
initially present for medical care with
delirium and thosewhodevelop delirium
while in the hospital because nosocomial
meningitis is very uncommon. In the ab-
sence of additional features of CNS in-
fection such as fever, headache, or neck
stiffness, lumbar puncture is of low yield
in most patients with hospital-acquired
delirium.27 Important exceptions are
patients with head trauma, neurosurgi-
cal procedures or devices, or HIV and
other immunocompromised states.

For patients who present for medical
attention with alteredmental status, the
threshold for performing a lumbar punc-
ture should be lower. While bacterial
meningitis is unlikely in delirious patients
in the absence of fever or neck stiffness
in immunocompetent individuals (95%
of patients with bacterial meningitis in a
pooled analysis had at least two of these

three signs), there are other causes of
delirium, such as tuberculous or fungal
meningitis, aseptic meningitis, or carci-
nomatous meningitis, that can be diag-
nosed by lumbar puncture and that may
not cause fever as frequently (Case 6-3).28

Indeed, the absence of fever may not be
a sensitive-enough feature to justify for-
going lumbar puncture; a recent retro-
spective study of patients with altered
mental status who underwent lumbar
puncture29 found no significant difference
between afebrile and febrile patients in
the frequency of CSF pleocytosis (18%
and 24%)ormeningitis/encephalitis (12%
and 7%); in fact, two afebrile patients
had bacterial meningitis.

Second-Tier Evaluation

If the initial evaluation is unrevealing and
no clear iatrogenic etiology for delirium
exists, a second-tier evaluation should be
considered. Additional laboratory testing
should be guided by the clinical situa-
tion; tests to be considered are shown in
Table 6-3. Brain MRI with and without
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Case 6-2
A 30-year-old man with no medical history presented with 6 hours of
stupor. He was on no medications. He was hypertensive, but otherwise vital
signs were normal. General physical examination was normal. On
neurologic examination, the patient was unarousable. He had rhythmic,
conjugate, downward jerks of both eyes with a slow return to midposition.
Pupils were 3 mm and sluggishly reactive. Corneal reflexes, cough, and gag
reflex were present. He did not move any extremities spontaneously or to
pain. Laboratory values for the following tests were normal: complete
blood count, glucose, electrolytes, blood urea nitrogen/creatinine, liver
function, and urine toxicology.

Comment. This patient has several concerning and potentially localizing
findings. While ocular bobbing has been described in patients with diffuse
metabolic encephalopathy, it is classically associated with intrinsic pontine
lesions or masses in the posterior fossa. Similarly, while patients with severe
diffuse encephalopathy can have no motor response to pain, this finding
also implicates bilateral corticospinal tract injury. Pontine ischemia due
to basilar artery thrombosis could cause this presentation, and emergent
head CT with CT angiography (or emergent MRI) should be performed.
This condition usually has a grave prognosis with a mortality rate of 90%.
For patients presenting within 8 hours of symptom onset, emergent
embolectomy is a US Food and Drug Administration (FDA)-approved
intervention for basilar artery thrombosis that may be lifesaving.
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gadolinium can be helpful, since it may
reveal a stroke not suspected by neuro-
logic examination (eg, a shower of em-
boli causing bilateral subcortical ischemia
sometimes results in delirium without
focal signs) or other findings that point
toward a specific diagnosis. An EEG
should be obtained to rule out non-
convulsive status epilepticus. In patients
with an otherwise unexplained enceph-
alopathy for whom an EEG is ordered
due to suspicion of nonconvulsive status
epilepticus, anywhere from 10% to 37%
are found to be seizing especially in an
ICU setting.30,31 While sometimes subtle
signs of seizure such as eye deviation, nys-
tagmus, or thumb twitching are present,
more often there are no historical or
clinical clues, and the only way to rule
out the diagnosis is with EEG.

PATHOPHYSIOLOGY

We do not as yet have a clear under-
standing of the underlying pathophysi-
ology of delirium. However, it is likely

that acetylcholine and dopamine neuro-
transmitter systems are key players. High
levels of serum anticholinergic activity
have been associated with delirium in
medical and surgical inpatients.32,33 Like-
wise, increased dopamine activity can
lead to delirium while dopamine block-
ers such as haloperidol can alleviate the
symptoms of delirium. Some authors
postulate that acetylcholine/dopamine
systems represent a final common path-
way in the generation of delirium.34

How does systemic illness lead to dis-
ruption of these neurotransmitter sys-
tems? Several theories exist, but all need
further research to clarify their relative
validity. Proinflammatory states may pre-
dispose patients to delirium by causing
breakdown of the blood-brain barrier,
allowing various toxic substances entry
into the CNS. In addition, elevations in
endogenous cortisol causedby the stress
response may play a role by inducing
vulnerability of hippocampal neurons to
hypoxic and hypoglycemic injury. While
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Case 6-3
A 50-year-old man was brought to the emergency department by his
girlfriend with several days of paranoia and unusually aggressive behavior.
His vital signs and general physical examination were normal. Neurologic
examination showed a disoriented man threatening the staff but was
otherwise nonfocal. The following tests were normal: electrolytes,
complete blood count, blood urea nitrogen/creatinine ratio, liver function,
arterial blood gas, urine toxicology screen, urinalysis, chest x-ray, EKG, and
head CT without contrast.

Comment. In a patient who presents for medical attention with
altered mental status without a clear and convincing explanation after the
initial evaluation, a lumbar puncture is necessary to rule out infectious,
inflammatory, and neoplastic disorders. The threshold to obtain CSF should
be low, even in cases where an alternative etiology is suspected, because
of the consequence of delayed treatment of bacterial meningitis and
herpes simplex virus encephalitis. A head CT should always be performed
in delirious patients prior to lumbar puncture to rule out a mass lesion
that could predispose to herniation. In this case, the lumbar puncture
showed an opening pressure of 19 cm H2O, 18 white blood cell counts
(94% lymphocytes), 246 red blood cell count, a protein level of 58, and
a glucose level of 70. The gram stain was negative. Empiric treatment
with antibiotics and acyclovir was begun; several days later PCR on the CSF
was positive for herpes simplex virus type 1.
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several studies have shown elevations in
the levels of various cytokines in deliri-
ous patients comparedwith controls, it is
not clear whether or where cytokines fall
on the causal pathway.33

Why is it that the older adults aremore
susceptible to delirium? This recurrent
observation has led to the theory of
diminished reserve capacity of the CNS
to tolerate perturbations in acetylcholi-
nergic and dopaminergic systems. Sev-
eral factors may be at play. As we age,
the number of acetylcholine-producing
neurons diminishes, a process that is ac-
centuated in Alzheimer disease.35 Indeed,
the increased rate of delirium observed
in older adults may be an artifact of the
increased incidence of dementia in this
population.Cerebrovasculardisease,which
is more prevalent in older adults, may
contribute to decreased perfusion of
brain tissue that in turn results in de-
creased acetylcholine production, which
relies on oxidative metabolism.36 Elderly
patients also are more susceptible to
polypharmacy and multiple drug inter-
actions because of the effects of aging on
pharmacokinetics.

TREATMENT

The first step in the treatment of delirium
is treatment of the underlying cause. In
many cases this means treatment of in-
fection or correction of metabolic, elec-
trolyte, or endocrine abnormalities. Any
potentially offending medications should
be discontinued, with special attention to
those with anticholinergic properties,
opiates, and benzodiazepines. However,
there always remains the questionof how
to practically manage delirious patients
who, regardless of the cause, pose a risk
to themselves by way of pulling out
catheters, climbingoutof bed, and falling.

Nonpharmacologic
Management

Remembering that every new medica-
tion increases the risk of exacerbating
delirium, the mainstay of treatment

should always be nonpharmacologic.
Both experience and evidence teach us
that nonpharmacologic approaches can
be effective. Often, however, this requires
explicit, frequent, and collaborative com-
munication with the nursing staff and
cross-covering physicians. In 1999, Inouye
and colleagues showed that a multi-
component intervention reduced the
incidence of hospital-acquired delirium
inhigh-riskpatients.37 The study included
852 patients older than age 70; delirium
developed in 9.9% of patients receiving
the intervention and 15.0% of those
receiving usual care. The aspects of this
intervention are listed in Table 6-4. In
addition to these steps, additional mea-
sures that should be taken in every pa-
tient include the use of family members
or sitters instead of restraints and early
removal of bladder catheters.

Pharmacologic Management

In cases where sedative medications are
required, dopamine antagonists are con-
sidered first line although they are not
approved by the FDA for this indication
(Table 6-5). They have theoretic ratio-
nale because they both block dopamine
and increase acetylcholine release. A re-
cently published Cochrane review found
two randomized trials studying the effi-
cacy of antipsychotics for the treatment
of delirium.38 One trial showed that both
haloperidol and olanzapine were more
effective than placebo at rapidly improv-
ing the symptomsofdeliriumasmeasured
by a validated rating scale. Extrapyra-
midal symptoms were more frequent in
the haloperidol group compared with
theolanzapine group (31.9% versus 2.7%,
P<.01), although doses of haloperidol
used were quite high (7.1 mg ± 2.3 mg
per day). The second trial was small and
showed no difference between haloper-
idol and risperidone. It is important
to remember that antipsychotics can
have profoundly sedating and extra-
pyramidal effects in patients with Lewy
body dementia. In addition, while these
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medications may indeed relieve the
symptoms of delirium transiently, they
may increase the overall length of an
episode of delirium.

Curbing enthusiasm for the use of an-
tipsychotics in elderly delirious patients
is the recent FDA black box warning
regarding increased mortality among
elderly demented patients exposed to

these medications. Our practice is to
counsel families regarding this risk but
nevertheless offer such medications in
cases where the benefit of treating de-
lirium outweighs the risk of cardiovas-
cular mortality.

Since �-aminobutyric acid receptor
agonists (eg, benzodiazepines) are com-
monly implicated as a cause of delirium,

130

TABLE 6-4 Multicomponent Intervention for Delirium Prevention

Risk Factor for Delirium Targeted Intervention

Cognitive impairment Board with names of care team members and
day’s schedule

Communication to reorient to surroundings

Discussion of current events

Structured reminiscence

Word games

Sleep deprivation At bedtime: warm drink (milk or herbal tea),
relaxation tapes or music, and back massage

Unit-wide noise-reduction strategies (silent pill
crushers, vibrating beepers, and quiet hallways)

Schedule adjustments to allow sleep (rescheduling
of medications and procedures)

Avoidance of naps during the day, maintaining
activity during awake hours

Immobility Ambulation or active range-of-motion exercises for
bed-bound patients 3 times daily

Minimal use of bladder catheters and
physical restraints

Vision impairment
(for patients with
visual acuity <20/70)

Use of visual aids (glasses or magnifying lenses)

Adaptive equipment (large illuminated telephone
keypads, large-print books, and fluorescent
tape on call bell)

Hearing impairment
(for those with
hearing impairment)

Portable amplifying devices

Earwax disimpaction

Dehydration
(for those with blood
urea nitrogen/creatinine
ratio >18)

Early recognition of dehydration and volume
repletion with oral fluids

Adapted with permission from Inouye SK, Bogardus ST Jr, Charpentier PA, et al. A multicomponent intervention
to prevent delirium in hospitalized older patients. N Engl J Med 1999;340(9):669–676.
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they must be avoided in its treatment.
The only exception to this rule occurs in
the treatment of delirium caused by with-
drawal from depressants such as alcohol,
benzodiazepines, and barbiturates or if
seizures are part of the clinical picture. A
recent Cochrane review found no stud-
ies supporting the use of benzodiazepines
in nonalcohol-withdrawal delirium.39

Theoretically, cholinergic medications
should be effective treatments for de-
lirium because of the postulated role
acetylcholine deficiency plays in its path-
ogenesis. The data are limited, however,
although promising. It has long been
known that physostigmine is very effective
at quickly reversing the delirium asso-
ciated with acute anticholinergic over-
dose, and numerous case reports of
delirium resolving after the initiation of
cholinesterase inhibitors have been pub-
lished.33,40 However, a prospective study
is sorely needed before routine use of
suchmedications can be recommended.

Both dopamine antagonists and cho-
linesterase inhibitors have been studied

to a very limited extent in the preven-
tion of delirium. Most trials have been
negative or onlyweakly positive.33 Thus,
although the pharmacologic approach
to thepreventionofdeliriumshows some
promise, not enough data are available
to recommend the routine use of either
antipsychotics or cholinesterase inhib-
itors for the prevention of delirium in
patients who do not otherwise have an
indication for such medications.

Follow-Up

Follow-up of delirious patients is impor-
tant because they have a high mortality
rate and a high risk of developing de-
mentia.5,9 Even nondemented patients
who suffer an episode of deliriumdo not
always return to their cognitive baseline,
although it is not clear whether this is
due to neuronal injury during the delir-
ious episode or simply unmasking of an
as yet undiagnosed neurodegenerative
disease.8 In fact, the incidence of inci-
pient dementia in elderly patients is so
high that some have proposed that an
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TABLE 6-5 Medications Used to Treat Nonalcohol Withdrawal–Related Delirium

Medication Initial Dosage Comments

Haloperidola 0.5 mg to 1 mg twice daily PO;
can also be given IM. PO dose
may be repeated after 4 hours
and IM dose after 60 minutes.

Better than placebo in one randomized trial.

Risperidonea 0.5 mg twice daily PO. Equivalent to haloperidol in one small
randomized trial.

Olanzapinea 1.25 mg to 2.5 mg once daily PO. Better than placebo and equivalent to
haloperidol in one randomized trial; likely has
fewer extrapyramidal side effects.

Quetiapinea 25 mg twice daily PO. Case series demonstrating safety and probable
efficacy; no prospective controlled trials.
Often used for patients with baseline
extrapyramidal syndromes.

PO = by mouth; IM = intramuscular.

aAll antipsychotics can be associatedwith a prolonged QT interval, and a baseline electrocardiogram should be obtained. They also carry a US Food and Drug
Administration–issued black box warning regarding increased rates of mortality in elderly patients with dementia.

Data from Lonergan E, Britton AM, Luxenberg J, Wyller T. Antipsychotics for delirium. Cochrane Database Syst Rev 2007(2):CD005594.
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episode of delirium should prompt an
outpatient referral for workup of de-
mentia. In thisway,we can conceptualize
delirium as a ‘‘stress test for the brain’’;
patients who have failed this stress test

through development of cognitive dys-
function in the face of rather innocuous
injury such as a urinary tract infection
should be referred for further definitive
evaluation.
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