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AB S T R AC T
Delirium is a common and serious geriatric syndrome with core

features of acute onset and inattention. This syndrome is often un-
derdiagnosed and is associated with many adverse outcomes, such as
prolonged hospitalization, institutionalization, functional impairment and
death. This review summarizes an approach to the recognition, work-up,
management and prevention of delirium.

K E YWORD S
Delirium

1 | QUESTION

An 82-year-old woman is admitted with a hip fracture.
Past medical history is remarkable for hypertension, for
which she takes amlodipine and perindopril, and occa-
sional constipation. She lives at home with her part-
ner and is independent for all her activities of daily liv-
ing. Her intraoperative course is unremarkable, but on
postoperative day 2 she develops agitation and confu-
sion. Her vital signs are notable for a blood pressure of
160/100 mmHg and tachycardia of 105 bpm, the other
findings in a limited physical exam are normal. Her com-
plete blood count, serum electrolytes and urinalysis are
normal this morning.

Which intervention is considered first-line in this sit-
uation?

A. Physical restraints
B. Haloperidol
C. Quetiapine
D. Analgesics
E. Diazepam

2 | ANSWER

D. The initial management for delirium involves ad-
dressing the underlying condition and utilizing non-
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pharmacologic interventions. In this case, once life-
threatening conditions are ruled out, uncontrolled pain
likely precipitated the patient’s delirium (1). However,
caution needs to be taken when using analgesics in
older adults; scheduled adjuvant treatments should be
used to minimize the use of opioids (2). The use of
physical restraints should be limited as this is associ-
ated with an increased risk of injury (3). Antipsychotic
medications such as haloperidol and quetiapine should
only be considered if distressing symptoms or danger-
ous behaviour is present and if non-pharmacologic mea-
sures have failed (2,4). Benzodiazepines such as di-
azepam have consistently been associated with poorer
outcomes in older adults and, in general, should only be
used in cases of alcohol withdrawal or if the patient has
a history of neuroleptic malignant syndrome and there-
fore cannot take antipsychotics (2).

3 | INITIAL APPROACH

3.1 | Recognition of Delirium

Delirium was often described using a diverse range of
terms such as “acute confusional state”, “toxic metabolic
encephalopathy” and “acute brain syndrome” (5). Over
time, the definition has evolved to describe an acute and
fluctuating syndrome of reduced awareness and inabil-
ity to sustain attention, usually occurring in the setting
of a medical condition (6). Though delirium typically
develops over a short period of time, it can persist for
weeks or even months, and it is “not better accounted
for by a pre-existing, established, or evolving dementia”
(7).

Risk factors for developing delirium include advanced
age, regular administration of more than 5 medications,
presence of cognitive or sensory impairments and pres-
ence of multiple co-morbidities (1).

Delirium is a clinical diagnosis and multiple scales
have been developed to aid clinicians in recognizing this
syndrome. A commonly used validated scale is the Con-
fusion Assessment Method (CAM), which has a sensi-
tivity of 94-100% and a specificity of 90-95% (8). The
diagnosis of delirium by CAM requires the presence of

acute onset with fluctuating course and inattention, and
either disorganized thinking or an altered level of con-
sciousness (Table 1). Inattention is commonly assessed
using various bedside tests. Examples of such tests in-
clude: the digit span test—patients are asked to recall
the sequence of numbers; reciting the months of the
year and days of the week backward; and serial sev-
ens—counting down from one hundred in sevens (9). Al-
though these tests are helpful in diagnosing delirium, a
positive response to the following: "Did the patient have
difficulty focusing attention, for example, being easily
distractible or having difficulty keeping track of what
was being said?" is sufficient to diagnose delirium with
the CAM model.

Delirium is often missed in a busy hospital setting,
particularly if the patient is only seen briefly and hap-
pens to be in a lucid interval. Additionally, delirium can
present with either hyperactive features such as rest-
lessness, agitation, and hypervigilance; or hypoactive
features such as lethargy and sedation (6). The fact that
hypoactive delirium is more common that hyperactive
delirium creates additional diagnostic challenges (10).
Rates of unrecognized delirium, defined as delirium diag-
nosed by an expert assessor after the diagnosis was not
made by the patient’s treating physicians and nurses, are
around 60% (11). Hence, clinicians and trainees should
remain vigilant when the patient is described as “con-
fused” or “not themselves” and gather collateral infor-
mation from other healthcare professionals and family
members. Delirium superimposed on dementia (DSD)
poses another diagnostic challenge, since clinical phe-
notypes of some dementias show overlap with delirium.
More research is needed to develop better tools for di-
agnosis of DSD (12).

3.2 | Identifying the Cause

Once delirium has been recognized, clinicians should
aim to identify and treat the underlying etiology. The
majority of recommendations for the evaluation and
treatment of delirium are based on clinical observations
and expert opinion since there are currently no labora-
tory or radiological studies available to confirm its pres-
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ence and resolution (1).

There are various mnemonics and system-based ap-
proaches to help clinicians identify the precipitant of
delirium. One commonly used mnemonic, DELIRIUM,
is outlined in Table 2 (2). This mnemonic includes the
following causes of delirium to consider: drugs; elec-
trolyte and endocrine disturbances; lack of drugs, i.e.
discontinuation of drugs; infections; reduced sensory in-
put; intracranial disorders; urinary and fecal disorders;
and myocardial and pulmonary disorders as causes of
delirium to consider. Given a wide differential diagno-
sis and frequent “atypical” presentations of diseases in
older adults, a clinician must develop a systematic ap-
proach to any patient experiencing delirium, as briefly
summarized below.

3.2.1 | History

Clinicians should inquire as to: when the mental status
changes first began; how they change throughout the
day; and whether they are associated with other physi-
cal signs and symptoms, for example, tachypnea. A thor-

ough review ofmedications, over the counter drugs, and
other substances is required as well (2). Consideration
should also be given to recently discontinued medica-
tions and substances that may cause withdrawal, such
as alcohol or benzodiazepines.

3.2.2 | Physical Exam

Physical exam should include measurement of vital
signs, hydration status, skin condition, and should eval-
uate for potential infectious foci. An examination of
the cardiovascular, respiratory and abdominal systems
should be performed. If possible, a neurological exam
should be performed to evaluate for new focal findings
(2).

3.2.3 | Laboratory Tests

Targeted testing based upon history and physical exam
is appropriate in most cases, as desire for diagnostic
completeness can increase costs, subject patients to un-
necessary investigations and potentially delay the diag-

Features Assessment
1. Acute onset and fluctuating
course

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

2. Inattention Shown by a positive response to the following:
"Did the patient have difficulty focusing attention, for example, being easily distractible or having
difficulty keeping track of what was being said?"

3. Disorganized thinking Shown by a positive response to the following:
"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?"

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])

The diagnosis of delirium by CAM requires the presence of features 1 and 2 and either 3 or 4.
From Inouye SK, van Dyck CH, Alessi CA, Balkin S, Siegal AP, Horwitz RI. Clarifying confusion: the confusion assessment method. A
new method for detection of delirium. Ann Intern Med. 1990 Dec

TABLE 1 The Confusion Assessment Method (CAM)
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nosis or more obvious disorders (13). However, a thor-
ough review of all differential diagnoses should be per-
formed, particularly to rule out life-threatening causes
such as hypoglycemia and medication toxicities in a
timely manner. Routine laboratory tests include a com-
plete blood count, measurement of serum electrolytes,
venous blood gas, liver-function tests, and urinalysis and
urine culture (2). Chest radiograph, electrocardiogram,
and troponins are also often helpful (2). Additional tests
that may be required include screening for toxicology
and specific drugs (e.g. digoxin, lithium); blood cultures;
and more extensive imaging, for example, computed to-
mography of the head (2). Lumbar puncture and elec-
troencephalography are rarely helpful unless there is a
high clinical suspicion of meningitis or seizure activity,
respectively (2).

3.3 | Management and Prevention

Management of delirium is a complex process that of-
ten requires interdisciplinary teams (2). Although the fo-
cus is on addressing the underlying cause such as a uri-
nary tract infection or contribution from a medication,
the prevention of complications and maintenance of pa-
tient comfort and safety are as important. Strategies to

minimize complications includemonitoring urine output
and bowel movements, avoiding physical restraints, en-
suring adequate dietary intake, and appropriate mobi-
lization (2).

Non-pharmacologic interventions remain the corner-
stone of delirium management, as most studies do not
show benefit of antipsychotic medications on decreas-
ing the duration and severity of delirium, and multiple
studies demonstrate harm with the use of such medica-
tions (14). Some of the non pharmacological interven-
tions include: correction of hearing and vision deficits;
appropriate mobilization; improvement of sleep-wake
cycles with exposure to daylight during the day and min-
imization of noise and disruptions during the nighttime;
orientation activities; and avoidance of abrupt changes
in patient’s environment, for example, frequent room
changes (15). Early efforts to restore function should in-
clude involvement of physical and occupational therapy
specialists to optimize activities of daily living (2).

Family education can also be beneficial both to the
patient and to the caregiver. For example, family ed-
ucation allows caregivers to recognize subtle changes
in cognition, which can be helpful in the diagnosis
of delirium. Close knowledge regarding the patient’s
needs, routines, and manifestations of discomfort can

Category Examples to Consider
D – drugs Newly initiated drugs, changed doses, interactions, including over the counter drugs

E – electrolyte and endocrine
disturbances

Common imbalances include dehydration, sodium and calcium imbalance, and thyroid issues

L – lack of drugs Recently discontinued medications and substances that can cause withdrawal symptoms or
increased pain levels

I – infections Urinary tract, respiratory tract, soft tissue, and device infections

R – reduced sensory input Lack of hearing and vision aid

I – intracranial disorders Strokes, bleeds, masses

U – urinary and fecal disorders Urinary retention and constipation

M – Myocardial and pulmonary
disorders

Myocardial infarcts, arrhythmias, hypoxia, hypercapnia

Adapted from Marcantonio ER. Delirium in Hospitalized Older Adults. New England Journal of Medicine. 2017 Oct
12;377(15):1456–66.

TABLE 2 Common Causes of Delirium
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also be utilized to provide earlier detection and treat-
ment. Furthermore, family can often help with non-
pharmacological management, such as re-orienting the
patient using familiar objects (15).

With increased awareness of how prevalent delirium
is within the hospital settings, many interventions have
been developed in attempts to prevent delirium. One of
the most widely disseminated interventional programs
is the Hospital Elder Life Program (HELP) (16). HELP
uses trained volunteers to provide patients with indi-
vidually assigned interventions such as (re-)orientation,
cognitive activation, mobilization, meal companionship,
and hydration. This program has been shown to signif-
icantly reduce the rates of delirium and prevent loss of
functioning in hospitalized older adults (16,17).

4 | BEYOND INITIAL APPROACH

Pharmacologic therapiesmay sometimes be required for
distressing sensory disturbances or behaviours that can
pose danger to the patient or others (2). Low dose,
short term therapy with haloperidol or an atypical an-
tipsychotic (e.g. risperidone) can be considered, though
the use of antipsychotics for management of delirium is
considered an off-label indication in Canada (18). These
drugs are contra-indicated in patients with Parkinson
disease, Lewy body dementia, and history of neurolep-
tic malignant syndrome. Such agents can significantly
worsen parkinsonism and cognitive impairment and sig-
nificantly increase the risk of mortality (19).

Benzodiazepines are considered second-line agents
and should only be used in cases of alcohol withdrawal
or if the patient has a history of neuroleptic malig-
nant syndrome and therefore should not take antipsy-
chotics (2). Large studies have consistently showed poor
outcomes associated with benzodiazepine use in older
adults (20).
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5 | TABLES & FIGURES

FLOWCHART 1 Approach to Patient with Suspected Delirium
CBC - complete blood count, VBG – venous blood gas, LFTS - liver function tests, U/A - urinalysis, ECG - electrocardiogram, CXR – chest
X-ray, HELP - Hospital Elder Life Program


