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Abstract

Delirium is an acute change in awareness and attention and is common, morbid, and costly for patients and health care systems. While
hyperactive delirium is easily identifiable, the hypoactive form is more common and carries a higher mortality. Hospital systems to
address delirium should consist of 3 critical steps. First, hospitals must identify patients who develop or are at intermediate or high risk
for delirium. Delirium risk may be assessed using known patient-based and illness-based risk factors, including preexisting cognitive
impairment. Delirium diagnosis remains a clinical diagnosis that requires a clinical assessment that can be structured using diagnostic
criteria. Hospital systems may be useful to efficiently allocate delirium resources to preventand manage delirium. Second, itis crucial to
develop a systematic approach to prevent delirium using multimodal nonpharmacologic delirium prevention methods and to monitor
all high-risk patients for its occurrence. Tools such as the modified Richmond Agitation and Sedation Scale can aid in monitoring for
changes in mental status that could indicate the development of delirium. Third, hospital systems can utilize established methods to
assess and manage delirium in a standardized fashion. The key lies in addressing the underlying cause/causes of delirium, which often
involve medical conditions or medications. With a sustained commitment, standardized efforts to identify and prevent delirium can
mitigate the long-term morbidity associated with this acute change. In the face of changes in health care funding, delirium serves as an
example of a syndrome where care coordination can improve short-term and long-term costs.
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periods of increased awareness and attention. Change in
attention is the hallmark of cognitive change in delirium. The
model of attention posed by Posner and Peterson includes “bot-
tom-up” (awareness) and ‘“top-down” (sustained attention)
components.'> Bottom-up attention is a primal instinct where
environmental stimuli trigger a cognitive response (ie, a night-
time flash of light results in increased concentration) and
involves both cholinergic and adrenergic pathways.'® Alteration
of the bottom-up attention, which relies on the reticular activat-
ing system of the brain stem, will cause environmental stimuli to

Introduction

Delirium, an acute change in awareness and attention, is a
common, morbid, and costly syndrome for patients and health
systems. Delirium occurs in approximately 20% to 30% of gen-
eral medical inpatients,'? 10% to 48% of patients with stroke,’
70% to 83% of patients in the intensive care unit (ICU),* and
80% of patients nearing end of life.® The negative consequences
of delirium are far-reaching, impacting patient and system-level
hospital outcomes. Of interest to hospital systems is the risk of
postoperative complications,” elevated in-hospital mortal-
ity,* '* and prolonged length of stay.® Additionally, patients
with delirium are at greater risk of readmission,'" institutiona-
lization'? and long-term mortality.''™'* The high occurrence
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rates and wide-ranging negative outcomes of delirium in the
inpatient setting highlight the need for hospital systems to take
measures to identify, manage, and prevent the syndrome.
Delirium is characterized as an acute, fluctuating disturbance
in awareness, attention, and sometimes perception; it is often
causes by underlying medical conditions or over-/underdosing
of medications. These disturbances develop acutely, usually
over hours to days, and fluctuate over the course of a day, with

2Brigham and Women’s Hospital, Division of Aging, Boston, MA, USA
?Harvard Medical School, Boston, MA, USA

*#Massachusetts College of Pharmacy and Health Sciences, Boston, MA, USA
® Department of Pharmacy, VA Boston Healthcare System, Boston, MA, USA

Corresponding Author:

James L. Rudolph, VA Boston Healthcare System, 150S. Huntington Ave,
Boston, MA 02130, USA.

Email: jrudolph@partners.org


http://www.sagepub.com/journalsPermissions.nav
http://nhos.sagepub.com

Kostas et al

195

be missed.'” The top-down attention involves more complex
cognitive processes (ie, switching between 2 tasks).'> The top-
down component of sustained attention is dependent on the
integrity of the basal forebrain cholinergic system as well as the
frontal and parietal regions of the right hemisphere.'® However,
there are multiple contributing mechanisms to developing delir-
ium; understanding the neuroanatomy can provide guidance to
the psychomotor variants and guide strategies for assessment,
prevention, and management.

The 2 primary variants of delirium include “hyperactive”
or “agitated” delirium and “hypoactive” or “quiet” delirium.
Although the hyperactive variant is less common, constituting
only 25% of cases,'? it is often the most documented variant,
because its disruptive nature is likely to interfere with the flow
of care. The hypoactive variant may be underrecognized due
to its quiescent, nondisruptive symptomatology. As such, the
hypoactive subtype of delirium carries a higher mortality rate,
likely due in part to its delayed recognition.?* 2

Delirium is a clinical diagnosis requiring clinical assessment.
However, diagnostic tools and algorithms may aid in its identi-
fication. Such algorithms employ the diagnostic criteria from the
Diagnostic and Statistical Manual of Mental Disorders (DSM).
Among the algorithms, the most widely used is the Confusion
Assessment Method (CAM).?* Based on the DSM III-R (Third
Edition, Revised),>* the CAM is a reliable, sensitive, and specific
algorithm for diagnosing delirium when compared to expert clin-
ician examination.”® The CAM algorithm includes the follow-
ing: acute onset and fluctuating course, inattention, and either
disorganized thinking or alteration in consciousness.”® The
CAM-ICU is a diagnostic tool for delirium that has been vali-
dated in both in the verbal and in the nonverbal ICU patients.*®*’
The CAM-ICU adds objective assessments for attention, con-
sciousness, and thought to the CAM.?® The advantages of the
CAM-ICU are that it can be performed by trained nurses or phy-
sicians,?® can be repeated over time to detect fluctuation and
changes, and has been associated with the ICU outcomes includ-
ing mortality,” length of stay,’® and cost.>!

Developing Hospital-Wide Delirium Mitiga-
tion Systems

Diagnostic instruments aid in the clinical diagnosis of delirium,
but hospital systems might employ alternative strategies to pre-
vent, monitor for, and manage delirium to mitigate its negative
consequences. A Commonwealth Group white paper identified
4 common elements to making sustained improvement: (a)
focusing on a problem, (b) restructuring to facilitate improve-
ment in the hospital, (c) making systematic measurements and
improvements, and (d) developing policy and procedures to
create sustained improvement in outcomes.> For this multistep
approach to be effective, strong commitment from hospital
leadership is required and a grassroots investment in education
and demonstration of the problem is needed. In this article, we
will focus on 3 steps within systematic measurement and
improvement that are particularly relevant to delirium. These

are practical steps for hospitals to utilize, but effort devoted
to implementation, education, and assessment is still required.

The use of hospital-wide systems to aid in the identification,
prevention, and management of delirium may mitigate both
patient morbidity and health system costs. This review describes
a systematic approach to minimize, monitor for, and address
delirium. Hospital-based technology systems have an important
role in an overall delirium mitigation and management system.
However, the medical literature has not seen the published
results of a comprehensive electronic delirium management sys-
tem. As such, health systems may consider looking toward auto-
mated methods for educating staff, assisting clinical decision
making (initial diagnostic workup and medication ordering), and
measuring delirium and its associated morbidity and surrogate
markers (restraint use, acute antipsychotic use, etc).

Figure 1 describes a conceptual diagram of a hospital sys-
tem approach to delirium. These steps are proposed as a
sequential model for implementation, but due to overlap, there
may need to be parallel implementation. Delirium prevention
strategies work best on those patients at intermediate and at
high risk for delirium Step 1 of a hospital-wide system is iden-
tifying these patients. Step 2 is developing a hands-on process
for delirium prevention, followed by routine monitoring for
delirium. Step 3 involves developing a standardized delirium
management protocol.

Step I: Identify Delirium and Delirium Risk

In older patients, delirium is highly prevalent (9%-15%) upon
presentation to the emergency department®*** and admission
inpatient wards (14%-24%).? Delirium that is present upon
admission (prevalent delirium) requires prompt management
(see section entitled step 3: Assessment of Delirium and Man-
agement of Associated Agitation). Patients without delirium
should be identified for the risk of developing delirium during
the hospitalization. Rules for the identification of delirium risk
are validated for medical,®® surgical,’*® and ICU patients.>” A
recent meta-analysis by the National Center for Clinical Guide-
lines identified independent delirium risk factors as shown in
Table 1.® The key risk factors can be broken into patient-
specific (age and vision impairment) and illness-based (fracture,
infection, and severity of illness). Identification of delirium risk
is important to target delirium prevention efforts toward those at
intermediate and high risk. This targeting is designed to save
both staff time and cost. Using an electronic medical record sys-
tem, many of these delirium risk factors could be identified to
develop an electronic delirium identification system.'?

Early identification of delirium is crucial to limit the morbid-
ity and mortality associated with its occurrence. Inattention is at
the core of delirium, and most tools used to screen for or diagnose
delirium, including the CAM, are centered on this finding. As
such, attention must be carefully assessed when considering a
diagnosis of delirium. It is best assessed when formal testing,
such as digit span, days of the week or months of the year back-
ward, or serial 7s, is combined with interviewer observations
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Figure |. Developing a hospital system for delirium: key decision
points and protocols.

instead of relying on either alone.*® Orientation questions alone
generally are insensitive for diagnosing delirium and should not
be used as the standard for detecting inattention.*’

Preexisting cognitive impairment is one of the most com-
mon risk factors for developing delirium. A history of cognitive
impairment is clear in patients who have dementia; however,
many patients with dementia have never been diagnosed.
Thus, not only is brief cognitive screening important upon
admission to identify cognitively impaired patients who are
at risk of developing delirium, but it is also important to per-
form in patients who become delirious while hospitalized after
the delirium has fully resolved to look for underlying cogni-
tive impairment. We recommend employing the Mini-Cog, a
brief cognitive screen that is short and tests attention, memory,
and executive function.*'**> Many other dementia screening

Table . Independent Delirium Risk Factors Upon Admission: NICE
Confidence.?

Odds Ratio
Admission Characteristic (95% Confidence Interval)
Fracture 6.6 (2.2-19.3)
Cognitive impairment 6.3 (2.9-13.7)
Age >80 5.2 (2.6-10.4)
Severe illness 3.5(1.5-8.2)
Age >65 3.0 (1.2-7.7)
Infection 3.0 (1.4-6.1)
Vision impairment 1.7 (1.0-2.8)

Abbreviations: NICE, National Institute for Health and Clinical Excellence.
38(p244)

?Adapted from Delirium: Diagnosis, Prevention and Management. Clinical
Guideline 103.

tests exist; however, the Mini-Cog has the advantage of lack
of education or language bias in addition to its brevity and high
sensitivity, making it possible to incorporate into health care
providers’ usual work flow. The Mini-Cog takes approximately
3 to 4 minutes to administer; and because of its simplicity, it can
be performed even by nonphysicians.** If Mini-Cog screening
fails in a patient with nondelirium, further evaluation should
be undertaken to determine whether the patient has underlying
cognitive impairment, which may include more detailed cogni-
tive testing, caregiver report regarding progression over time,
imaging, and laboratory testing.

Step 2 Delirium Prevention and Monitoring Programs

NonPharmacological Prevention. Multimodal approaches to
delirium prevention have been described in the literature.**~*’
Marcantonio and colleagues evaluated the impact of proactive
geriatric consultation on delirium occurrence in elderly indi-
viduals admitted for emergency surgical repair of hip frac-
ture.*® The intervention focused on 10 components: central
nervous system oxygen supply, fluid and electrolyte balance,
pain management, reduction of unnecessary medications, ade-
quate nutrition, regular bowel and bladder function, early
mobilization and rehabilitation, prevention and management
of postoperative complications, environmental stimuli, and
appropriate delirium management. Not only was relative risk
(RR) for delirium reduced (RR 0.6, 95% confidence interval
[CI]0.37-0.98), but RR of severe delirium was reduced as well
(RR 0.40, 95% CI 0.18-0.89). The Hospital Elder Life
Program (HELP) is an innovative program designed and
tested by Inouye and colleagues to improve the care of hospi-
talized elders.*’ The intervention consists of protocols to man-
age 6 delirium risk factors: cognitive impairment, sleep
deprivation, immobility, visual impairment, hearing impair-
ment, and dehydration. The protocol was found to reduce the
odds of developing delirium (9.9% vs 15%; matched odds ratio
0.60, 95% CI 0.39-0.92), the total number of days with delirium
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(105 vs 161, P = .01), and the total number of delirious
episodes (62 vs 90, P = .03).*® The HELP materials, including
manuals, tools, and resources for institutions as well as care-
givers, are available free of charge. Of importance to health sys-
tems and payers, the use of these materials was found to be cost
effective in 73% of instances.>

Hospital-based systems or protocols should be developed for
patients at risk for delirium. The systems should address specific
delirium risk factors.*’ For example, patients who are cognitively
impaired are at risk for delirium and should be included in hospi-
tal systems that provide cognitive stimulation, including frequent
orientation (clock, calendar, orientation board in room, and fre-
quent orientation reminders from patient care staff), regular com-
munication of the day’s events and plans, and avoiding
medications that affect cognition. To avoid sleep deprivation in
at risk patients, systems should be in place, including establishing
a relaxing nighttime environment (warm drink, pleasant music,
massage, and nighttime noise reduction such as silent pill
crushers and vibrating beepers and alarms) and timing vital signs
and procedures in a way that maximizes restfulness. Another
important hospital-based procedure is to maximize sensory input,
including providing glasses, magnifying devices, large-print
books and telephone keypads, hearing aids, amplifiers, and pro-
vision of ear wax disimpaction. Patients should be systematically
mobilized, aiding them in ambulation or active range-of-motion
exercises at least 3 times daily, and restraints of all kinds (wrist
restraints, bladder catheters, and intravenous catheters) should
be minimized. Systems should be in place to ensure adequate pain
control, bowel frequency, hydration, and nutrition.

Pharmacological Prevention. The pathophysiological causes of
delirium are diverse, involving multiple pathways with acetyl-
choline, dopamine, glutamate, serotonin, and adrenergic
pathways.’! The diversity of pathophysiological mechanisms
results in significant confounding when performing studies
with very tight control of entry criteria. Additionally, overlap-
ping receptor pharmacology makes medication selection diffi-
cult. To date, the best evidence exists for high-risk procedures
such as hip fractures, with both antipsychotics and acetylcho-
linesterase inhibitors undergoing testing.

The use of prophylactic antipsychotic medications in surgical
and intensive care unit patients at high risk for delirium has not
been extensively studied.****325* Among surgical patients,
data regarding the use of prophylactic antipsychotic medications
and delirium occurrence is conflicting. In 1 study, utilization of
prophylactic haloperidol has been shown to significantly reduce
the duration (5.4 + 4.91 vs 11.85 + 7.56, mean difference 6.4
days, 95% CI =4.0-8.0; P<.001), severity (mean difference ata
maximum DRS-R-98 score of 4.0, 95% CI 2.0, 5.8, P <.001),
and total hospital stay (17.7 + 11.1vs22.6 + 16.7, mean differ-
ence 5.5 days, 95% CI 1.4-2.3, P < .001) but not occurrence of
delirium (RR 0.91, 95% C10.59, 1.42).>® In 2 additional studies
of haloperidol, a reduced incidence of delirium ranging from
7.9% (P = .031) to 22% (significance not given) has been
found.**>* The use of prophylactic atypical antipsychotics has

also been explored. Prakanrattana and colleagues evaluated the
use of risperidone 1 mg in cardiac surgery patients administered
immediately upon waking. The incidence of postoperative delir-
ium was reduced in the risperidone group (11.1% vs 31.7%
respectively, P = .009, RR = 0.35,95% CI = 0.16-0.77).>* Lar-
sen and colleagues conducted a randomized, double-blind,
placebo-controlled trial of olanzapine 5 mg prior to and immedi-
ately following joint replacement surgery in elderly inpatients.>®
Rates of delirium occurrence were lower for olanzapine-treated
patients versus placebo (14.3% vs 40.2%,95% C117.6-34.2, P<
.0001). However, when delirium did occur in the study group, it
lasted longer and was more severe.’® Another randomized
double-blind placebo-controlled trial of haloperidol compared
to ziprasidone and placebo for patients mechanically ventilated
in the ICU showed that antipsychotic treatment did not improve
the number of days alive without delirium or coma or increase
adverse outcomes.’’ Due to the paucity of evaluations, further
studies are needed before delirium prophylaxis with antipsycho-
tics becomes standard practice.

Procholinergic agents have also been investigated for
prophylactic delirium risk reduction, but the results have been
negative to equivocal. A multicenter randomized-controlled
trial (RCT) of rivastigmine was stopped early because of
increased risk of death (22% vs 8%, P = .07) and increased
duration of delirium (5 vs 3 days, P = .06).>® In early trials
of citicoline, the procholinergic agent failed to reduce
delirium rates (11.76% vs 17.39%, P = .6). Dautzenberg and
colleagues (2004) found a significant reduction in delirium
(45.5%, n = 5 vs 88.9%, n = 8; P < .05) with chronic use of
the cholinesterase inhibitor, rivastigmine, in elderly, hospital
inpatients with dementia.”® However, an RCT of rivastigmine
for delirium prevention in cardiac surgery found no effect of
treatment on delirium incidence or cognitive performance.®®
Donepezil has also been studied for prophylactic reduction of
delirium occurrence in surgical inpatients but failed to reduce
delirium occurrence (RR 1.2, 95% CI 0.48-3.00).°" In patients
with hip fracture, donepezil had no impact on the rate of delir-
ium, but all patients receiving donepezil developed adverse
effects.®® In the absence of dementia requiring cholinergic ther-
apy at baseline, the use of acetylcholinesterase inhibitors for
delirium prophylaxis should be avoided.

As sleep dysregulation has been implicated as a delirium risk
factor, the use of melatonin to regulate sleep cycles has been
investigated for its impact on delirium prevention. In one study
of hospitalized elders, the use of 0.5 mg of melatonin at night
was associated with a reduction in delirium (12% vs 31%; P
=.014; OR 0.19; 95% CI 0.06-0.62).%* The study failed to find
an association of melatonin prophylaxis with symptom severity
or length of stay (mean delirium severity score 11.4 + 3.0,
placebo 10.5 + 5.3, P = .77; length of stay 18.5 + 26.4 days
vs 14.5 + 21.6 days; P = .36). A second study of elderly
patients undergoing hip replacement receiving prophylactic
melatonin 5 mg, midazolam 7.5 mg, clonidine 0.1 mg, or pla-
cebo found a reduction in delirium occurrence in the 3 days fol-
lowing surgery with the use of melatonin (9.43% vs 33% for



198

The Neurohospitalist 3(4)

Table 2. The Modified Richmond Agitation and Sedation Scale
(mRASS).?

Woake patient and gather attention
State patient’s name, ask patient to open eyes and look at the
speaker
Ask open-ended question and observe response
“Describe how you are feeling today”
If the answer is short (<10 seconds), cue with another
open-ended question
If no response to verbal cue, provide physical stimulation
by shaking shoulder
Score mRASS scale

-5 Unarousable

—4 Can’t stay awake
-3 Difficult to wake
-2 Woakes slowly
—1 Woakes easily

0 Alert and calm
+1 Restless

+2 Slightly agitated
+3 Very agitated
+4 Combative

2 Adapted from Chester, Beth Harrington, and Rudolph .!

placebo P = .003; 44%, P = .245 for midazolam; and 37%, P =
.629 for clonidine).** A more definitive study of melatonin for
delirium prophylaxis is nearing completion.®®

Monitoring for Delirium. Defining mechanisms to identify the key
events is critical for feedback and improvement within hospital
systems. The development of delirium is a key event that could
trigger a feedback cycle in such a system. For delirium, patient-
care staff should be educated on delirium recognition so that mea-
sures to manage it can be instituted as quickly as possible after its
onset. A standardized strategy for monitoring patients for acute
changes in attention, awareness, or activities should be employed
on a regular (at least daily) basis. The use of a mental status vital
sign to identify changes rapidly has been recommended.®®®’ The
key to this recommendation is to have a rapid assessment of men-
tal status in which changes can be easily detected, as they are with
vital signs such as heart rate or blood pressure. Chester and col-
leagues found that longitudinal monitoring of consciousness
using a modified version of the Richmond Agitation and Sedation
Scale (m-RASS) can aid in the identification of delirium (see
Table 2). Any score other than 0 on the m-RASS is abnormal. The
m-RASS has a sensitivity of 64% and a specificity of 93% for
delirium.' However, its greatest value lies in its ability to monitor
patients over time and identify changes; serial m-RASS measure-
ments used to detect changes have a sensitivity of 85% and a spe-
cificity of 92% for incident delirium.

Step 3: Assessment of Delirium and Management of
Associated Agitation

Assessment of Causes of Delirium. The presence of delirium
should be considered a medical emergency, and all patients

with delirium should be assessed promptly. The cornerstone
of delirium management is to identify and treat the underlying
causes for the delirium. As a result of its multifactorial nature,
the use of a checklist should be included in the initial assessment
and management of a patient with delirium to ensure complete-
ness (see Figure 2). This checklist should include the following:
interim history, physical examination, assessment for urine/
stool retention or uncontrolled pain, targeted laboratory and
other testing, and medication history, including medications
recently administered or withdrawn. The clinician should begin
with a broad differential diagnosis and systematically eliminate
or treat potential causes. Table 3 offers an approach that utilizes
the 6 Ms: medication use/underuse, metabolic, microorganisms,
myocardial, mind, micturition. Delirium is often caused by mul-
tiple factors; thus, the search for contributors to delirium should
not be terminated when a single cause has been identified,
unless a differential checklist has been completed.

Management of Agitation Associated With Delirium. Medications
administered for delirium do not treat the underlying cause of
delirium. As noted in the review by Flaherty and colleagues,
methodological limitations to studies evaluating antipsychotic
efficacy in delirium have not supported the recommendation
for their regular use.®® Medications may therefore only be use-
ful in the management of hyperactive delirium symptoms.
Tahir and colleagues’ study of quetiapine found that it had the
potential to quickly reduce delirium symptom severity com-
pared to placebo.®® Antipsychotics are considered to be the
pharmacologic standard for the management of these symp-
toms.*® The affluence of evidence, high potency, low risk of
sedation, lack of active metabolites, and variety of formula-
tions make haloperidol the preferred agent.”® Antipsychotics,
such as haloperidol, have been linked to possible motor and
cardiovascular adverse effects such as extrapyramidal symp-
toms and QTc prolongation. As a result of the associated
adverse effects and the increasing regulatory oversight of anti-
psychotic use,”! hospital systems should consider creation of
pathways for appropriate pharmacological management of
agitated delirium with appropriately dosed antipsychotics. For
example, in older patients with hyperactive delirium, initial
haloperidol dosing should begin at 0.25 to 0.5 mg and should
increase slowly. However, younger patients may tolerate
higher initial haloperidol doses and more rapid dosing
escalation. Electronic systems such as prescribing alerts for
potentially deliriogenic medications, algorithms to monitor
delirium development, and best-practice tools for pharmaco-
logic and nonpharmacologic management can be an important
component of hospital delirium monitoring and management.

Although typical antipsychotics have been studied most
extensively for the management of delirium, their risk for
adverse effects has placed greater emphasis on the investiga-
tion and the clinical use of atypical antipsychotics.’® Although
comparisons have revealed increased motor and cardiovascu-
lar effects with haloperidol use, methodological flaws in these
studies make comparisons to atypical antipsychotics difficult
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ii. Diagnose delirium
Apply delirium diagnostic criteria
iii. Assess and treat delirium

___Interim history and physical examination
__ Review med list

___ Screen for electrolyte abnormalities
__ Rule out infection

__ Rule out urine/stool retention

___ Monitor for uncontrolled pain

___ Monitor for drug withdrawal

b. Nonpharmacologic

Glasses and hearing aids at bedside
Ambulation three times daily
D/c catheters, lines as soon as possible

__ Assess and treat constipation
___ Assess and treat pain
___Assess and treat dehydration
c.  Pharmacologic (only if nonpharmacologic fail)

i. Monitor for delirium in patients at intermediate and high risk for delirium using mRASS at least daily (see Table 2)
___ mRASS (if score # 0 or changes = | point, apply delirium diagnostic criteria)

a. ldentify and treat cause of delirium (see Table 3)

Rule out acute cardiac, respiratory, and neurological conditions

Frequent orientation, clock and calendar in room
Minimize nighttime vitals, medications, procedures

Review medication list, minimize medications that precipitate delirium

Antipsychotics for acute agitation (haloperidol or atypical antipsychotics)
Benzodiazepines for acute agitation for alcohol withdrawal or contraindication to antipsychotics

Figure 2. Checklist for hospital acquired delirium assessment.

to interpret.°® In general, small studies have found these
atypical antipsychotics to be as effective as haloperidol in the
management of delirium.”®”® Each of the atypical antipsycho-
tics differs in their affinity for specific receptors, in their pro-
file of action. As a result, these differing profiles may be used
advantageously to guide symptom-directed therapy. However,
though at times these medications are utilized to manage
symptoms of hyperactive delirium, currently the data do not
support the routine use of these drugs.

It should be noted that both classes of antipsychotics carry
a black box warning label from the Food and Drug Adminis-
tration (FDA) for their use in elderly patients with dementia
and are not approved by FDA for the management of delirium.
The April 2005 request from the FDA to apply the labeling to
the atypical antipsychotics stems from a meta-analysis of 17
double-blind, placebo-controlled trials that found a 1.6- to
1.7-fold increase in mortality within this population. The anal-
ysis found that for every 100 elderly patients with dementia
treated over 10 to 12 weeks, there may be 1 death due to the
atypical medication use.”* As a result of several retrospective
studies alluding to similar events with typical antipsychotics,
the FDA expanded the warning in June 2008 to include the
class.”>’® In these studies of both typical and atypical agents,
dosage ranges and treatment durations were quite variable and
often extended beyond that which is routinely recommended

for management of delirious symptoms. The Centers for
Medicare and Medicaid Services have increased regulatory
oversight of antipsychotic medications in long-term care set-
tings, a common destination of patients who develop delir-
ium.”” As approximately 60% of patients with delirium may
have an underlying dementia, limiting the long-term use and
dosage of these agents should be recommended.

The role of benzodiazepines in the management of delir-
ious symptoms may be in those patients requiring significant
sedation, undergoing alcohol or benzodiazepine withdrawal,
or with contraindication to antipsychotics. When used at doses
lower than those used to produce significant sedation, para-
doxical impairment in cognition and disinhibition may
occur,”® thereby worsening delirious symptoms. While such
reactions may more likely occur with high doses and long-
acting agents, they may also occur despite previous stable
doses of benzodiazepines.””"*® As such, the use of benzodiaze-
pines should be considered a second-line modality, limited to
those patients described above.

Conclusion

Delirium remains a clinical diagnosis. As delirium needs to
be promptly evaluated and managed, hospital systems that
promote the systematic review of potential contributors to
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Table 3. Differential Diagnosis of Delirium.

Cause Explanation

Medications Use
Anticholinergic medications
Steroids
Benzodiazepines
Inhaled anesthetics
Narcotics
Underuse:
Withdrawal from benzodiazepines, pain, and
dementia medications
Undertreated pain
Alcohol withdrawal
Lack of bowel regimen/constipation
Electrolyte abnormalities
Glucose
Sodium
Calcium
Uremia
Microorganisms Infection
Urinary tract infection
Aspiration pneumonia
Pressure ulcer
Venous catheter infection
Myocardial infarction
Pulmonary embolism
Congestive heart failure
Hypoxia/hypercarbia
Mind Acute stroke
Intracranial hemorrhage
Brain mass/metastases
Other psychiatric diagnosis
Urinary retention
Urinary catheters

Metabolic

Myocardial

Micturition

delirium should be incorporated into the normal work flow.
For instance, a high-risk alert should trigger nursing and phy-
sician interventions in every patient care instance, such as
medication review, review of lines/tubes/restraints, or
assessment of pain/constipation/urinary retention. Imple-
mentation of system-based screening measures that analyze
patient risk factors and utilize frequent delirium assessment
measures allow for early identification of those patients at
high risk of delirium as well as those with early symptoms.
These methods not only facilitate the targeting of high-risk
patients for delirium prevention strategies but may also pro-
vide for the efficient use of intervention and monitoring
parameters in the identification, severity reduction, and
appropriate management of cases where delirium does occur.
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