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Abstract: Delirium occurring in a patient with preexisting dementia is referred to as
delirium superimposed on dementia (DSD). DSD commonly occurs in older hospitalized
patients and is associated with worse outcomes, including higher rates of mortality and
institutionalization, compared to inpatients with delirium or dementia alone. This narrative
review summarizes the screening, diagnosis, management, and pathophysiology of DSD and
concludes by highlighting opportunities for future research. Studies were identified via
Medline and PsycINFO keyword search, and handsearching reference lists. Conceptually,
DSD could be considered an “acute exacerbation” of dementia precipitated by a noxious
insult akin to an acute exacerbation of heart failure or acute on chronic renal failure.
However, unlike other organ systems, there are no established biomarkers for delirium, so
DSD is diagnosed and monitored clinically. Because cognitive dysfunction is common to
both delirium and dementia, the diagnosis of DSD can be challenging. Inattention, altered
levels of arousal, and motor dysfunction may help distinguish DSD from dementia alone. An
informant history suggestive of an acute change in cognition or alertness should be inves-
tigated and managed as delirium until proven otherwise. The key management principles
include prevention, identifying and treating the underlying precipitant(s), implementing
multicomponent interventions to create an ideal environment for brain recovery, preventing
complications, managing distress, and monitoring for resolution. Informing and involving
family members or caregivers throughout the patient journey are essential because there is
significant prognostic uncertainty, including the risk of persistent cognitive and functional
decline following DSD and relapse. Furthermore, informal carers can provide significant
assistance in management. Emerging evidence demonstrates that increased exposure to
delirium is associated with neuronal injury and worse cognitive outcomes although the
mechanisms through which this occurs remain unclear. Given the clinical overlap between
delirium and dementia, studying shared pathophysiological pathways may uncover diagnos-
tic tests and is an essential step in therapeutic innovation.
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Introduction

Delirium and dementia are commonly encountered by clinicians in both hospital
and outpatient settings, and prevalence is rising amid global population ageing.
Dementia, also known as major neurocognitive disorder, is chronic and character-
ized by decline in one or more cognitive domains, leading to functional dependence

and a need for assistance with activities of daily living." Delirium is an acute and
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fluctuating disturbance in cognition, which predominantly
affects attention and awareness and is precipitated by
a medical illness or toxin.'

Despite their distinct diagnostic criteria, these condi-
tions are epidemiologically and clinically interconnected.
Specifically, each condition is the major risk factor for the
other. Patients with delirium have 12 times greater odds of
developing dementia than patients without delirium; this
relationship is dose-dependent, with greater delirium expo-
sure (recurrent episodes, increased severity, and longer

duration) 2.3

increasing the risk of future dementia.
Similarly, patients with dementia are four times more
likely to develop delirium, with increased severity of
dementia conferring greater risk.*>

Both conditions are characterized by cognitive dysfunc-
tion, albeit the onset of delirium is acute, resulting from
noxious insults, while dementia is usually insidious and
attributable to neurodegenerative genetic and lifestyle fac-
tors. The cognitive profiles of delirium and dementia may
differ, particularly in the early stages of dementia; however,
as dementia progresses, many patients experience neuropsy-
chiatric symptoms, including hallucinations, delusions,
aggression, and sleep disturbances, which are referred to as
behavioral and psychological symptoms of dementia
(BPSD). Since BPSD mimics delirium, differentiating delir-
ium from dementia can be challenging even for discerning
clinicians and in practice sometimes the only distinguishing
feature may be the identification of a noxious insult trigger-
ing the change in cognition and function.

Although delirium is traditionally considered a reversible
condition, for many patients, particularly those with underlying
dementia, delirium may be irreversible, partially reversible, or
persist for months.®” In this scenario, the two conditions
merge, and long-lasting delirium becomes dementia.

Yet distinguishing delirium and dementia is critical.
Delirium is a medical emergency and may be the only
sign of acute illness; thus, failure to recognize and inves-
tigate delirium may have life-threatening consequences.
Even so, 43-76% of delirium is unrecognized.®’

Consequently, when delirium and dementia coexist,
which is traditionally referred to as delirium superimposed
on dementia (DSD), clinicians often face diagnostic and
prognostic dilemmas. In patients with dementia, a family
member or caregiver reporting an acute change in cognition
or function should prompt further assessment for DSD.

Conceptually, DSD could be considered an acute
exacerbation of dementia akin to acute exacerbations of
cardiac or chronic obstructive pulmonary disease. The goal

of therapy is to remove the external stressor causing
decompensated organ function, manage the symptoms of
the acute exacerbation, and monitor for resolution.'”
Compared to dementia, research on delirium and parti-
cularly DSD is lagging but growing steadily. This review
will focus on the epidemiological, pathophysiological, and
clinical aspects of DSD. We conclude by highlighting gaps

and opportunities for advancing knowledge in this field.

Methods

An initial Medline and PsycINFO search using the keywords
of “delirium superimposed on dementia” (updated prior to
submission, 1985- Mar 2021) yielded 184 articles that were
screened by a single author (AN) for inclusion. Peer-
reviewed original research articles and systematic reviews
focusing on the epidemiology, pathophysiology, manage-
ment and outcomes of delirium superimposed on dementia
were included. Literature reviews were also read and the
studies.
A forward citation search was conducted on one systematic

references lists handsearched for relevant
review related to screening tools'' to identify new studies in
this area. Management principles from best practice guide-
lines were included.'*"? Articles written in languages other

than English were excluded.

Epidemiology of Delirium

Superimposed on Dementia
Although the prevalence of delirium in hospitalized
patients varies depending on the population, in general, it
affects up to one in four adult medical patients.'* The
prevalence of dementia is also high, affecting 12.9-63%
general hospital patients > 55 years old.'> Rates of DSD in
older hospitalized patients range from 22% to 31%.'¢"'®
Delirium and dementia are associated with lengthier
hospital stays, functional decline, and increased mortality
compared to cognitively intact inpatients.'>'"?*> The out-
comes for patients with DSD are even worse, and the risk
of mortality at 12 months is double that of patients with
delirium only and dementia but without delirium.**?’
Baseline dementia predicts delirium persistence, and
DSD is associated with accelerated cognitive deterioration
that continues for more than five years after adjusting for
recurrent hospitalization, baseline cognitive function, and
baseline rate of cognitive decline.”*® Given the short- and
long-term implications of DSD (longer hospital stay, use
of community services, and increased need for residential

. . . 129
aged care), the economic burden is substantial.>**°
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Beyond this, delirium is a distressing condition for
patients and their family members.>' Many patients with
dementia recall aspects of their delirium episode, including
feelings of confusion, fear, and associated distress.?
Caregivers also report moderate distress, particularly
related to patients with prolonged inattention, disorienta-
tion, psychomotor retardation, and delusions.*”

Pathophysiology of Delirium

Superimposed on Dementia

Delirium represents a decompensated state of brain func-
tion resulting from noxious insults overwhelming cerebral
reserve. The multifactorial model of delirium describes the
interrelationship between baseline risk factors and expo-
sure to precipitating factors leading to delirium.* People
with an accumulation of risk factors (older age, dementia,
functional impairment, sensory impairment, depression,
and alcohol misuse) are more vulnerable to developing
delirium  from relatively minor noxious insults.*
Conversely, people with few or no risk factors require
multiple severe insults before their cerebral capacity is
overwhelmed. Therefore, older people (with multiple risk
factors) and critically ill people (in intensive care units or
receiving palliative care) experience the highest rates of
delirium.*

Despite being commonly encountered by clinicians, the
neural mechanisms leading to delirium remain unclear. In
the context of the multifactorial model of delirium, it is
hypothesized that multiple neural pathways, including
neurotransmitter  dysregulation,  neuroinflammation,
impaired functional network connectivity, and abnormal
cerebral perfusion and metabolism, are involved.**

Due to the clinical overlap and intertwined relationship
between delirium and dementia, one way forward is to exam-
ine shared pathophysiological substrates (see Figure 1). Most
dementia research has focused on Alzheimer’s disease (AD),
which is the most common type of dementia. The biomarker
signature of AD is brain depositions of amyloid plaques and
tau, which are reflected in the cerebrospinal fluid (CSF) as
reduced amyloid B (AB) 42 and increased total tau (T-tau) and
phosphorylated tau (P-tau).*® Few studies have assessed amy-
loid and tau CSF biomarkers in delirium, and those that have
offered inconsistent findings.*® Similarly, studies of delirium
examining apolipoprotein E (APOE) epsilon 4 genotype,
a genetic risk factor strongly associated with late-onset AD,
have had conflicting results.*’*® One study found that the

presence of an APOE4 allele was associated with increased

severity of delirium in post-acute care patients with DSD.*
Another study measured CSF absolute levels of APOE, which
are important for cell repair and neuronal performance.*
Patients > 70 years old with delirium had reduced APOE4
levels compared to patients with AD.

There is substantial evidence to support the idea that
neuroinflammation plays a key role in AD pathogenesis.*!
Specifically, over time, microglia (the resident macrophage
cells in the central nervous system) become “primed”, lead-
ing to enhanced sensitivity and reactivity to inflammatory
precipitants. Chronic exposure leads to sustained microglial
cell activation and the release of proinflammatory cytokines,
causing structural and functional damage to neurons, which
manifests as cognitive decline.*' Animal models support the
role of neuroinflammation in delirium and demonstrate how
noxious inflammatory precipitants, such as sepsis or trauma,
lead to the systemic release of cytokines, which, through
mechanisms yet to be defined, activate primed microglia,
leading to neuronal injury, which, in turn, leads to acute
delirium and accelerated dementia.** ** The COVID-19 pan-
demic has been a tragic natural experiment demonstrating
that, in susceptible people, overactivation of the innate
immune system, termed cytokine storm,* is a determining
factor in the development of delirium. This concept is well
demonstrated by the high frequency (over 30%) with which
delirium occurs as an onset symptom of COVID-19 in older
patients with dementia.*®

A recent study found that hypometabolism drives cog-
nitive dysfunction in acute systemic inflammation, and
restoration of metabolism mitigates cognitive dysfunction
in animal models.*’ Cerebral glucose metabolism is dis-
turbed in both delirium and dementia.***’ An 18" fluor-
odeoxyglucose positron emission tomography (FDG-PET)
scan can be used to distinguish dementia subtypes and
predict the conversion of mild cognitive impairment
to AD.>® FDG-PET is a sensitive biomarker in AD; hypo-
metabolism predicts progressive cognitive deterioration,
even in amyloid-negative populations.”’ Hypometabolism
within the posterior cingulate cortex has been demon-
strated during delirium, which improved but did not nor-
malize when delirium resolved.*’ Cerebral perfusion is
closely linked to metabolism, and functional neuroimaging
studies demonstrating hypoperfusion during delirium also
support abnormal metabolism.>> Further studies are
required to elucidate the precise mechanisms leading to
hypometabolism, for example impaired insulin signaling
or compromised glucose transport within the central ner-
vous system.
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Figure | Pathophysiological links between delirium and dementia. There is significant clinical and pathophysiological overlap between delirium and dementia, particularly in
the advanced stages of dementia. Delirium and dementia share many common risk factors and are major risk factors for each other. Exposure to delirium increases the risk
of future dementia. Dementia, in turn, increases the risk of developing delirium but also increases exposure to precipitants that cause delirium. There is evidence of neuronal
injury during delirium, however, the mechanisms by which this occurs remain unclear. Several hypothesized aberrant pathways may contribute to the development of
delirium and dementia. These pathways interact with each other. In delirium, it is likely the impact of each pathway will vary for individual patients depending on baseline
vulnerabilities and the type of delirium precipitant. However, a final common pathway may exist accounting for the recognizable syndrome of delirium. APOE4 positive
genotyping and amyloid and Tau pathology are strongly associated with Alzheimer’s Disease, however, small studies in delirium have demonstrated inconsistent associations.
Determining the impact of underlying or preclinical dementia on delirium pathophysiology is challenging but should be considered in all research studies.

Abbreviation: APOE4, apolipoprotein E4.

Recent studies have identified axonal injury during
delirium, possibly explaining the sustained cognitive dys-
function that can occur after delirium. Neurofilament
light (NfL), which can be measured in both blood and
CSF, increases in proportion to the degree of axonal
damage.’” Elevated NfL levels have been noted in sev-
eral neurodegenerative diseases, including AD, in which
CSF NfL levels predict amyloid load, cerebral atrophy,
and cognition.’* In an elective surgery cohort, elevated
preoperative serum NfL levels predicted delirium, and an
elevated NfL level at one month was associated with
greater cognitive decline.”® Additionally, NfL levels

increased in proportion to delirium severity but indepen-
dently of inflammation.>® These findings are consistent
with diffusion tensor imaging studies, indicating that
post-operative delirium is associated with longitudinal
microstructural abnormalities one year after surgery.>®

Screening and Diagnosis

The Diagnostic and Statistical Manual of Mental Disorders
5th edition (DSM-5) is the gold standard for diagnosing
delirium (with or without dementia).?” In the early stages of
dementia, diagnosing DSD may be straightforward; how-
ever, in advanced dementia, significant clinical overlap
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exists. In reality, diagnosis in this area is often based on
elusive foundations because many patients present with delir-
ium but no clinical diagnosis of dementia, whereas even
more patients with dementia present with symptoms that
may or may not represent delirium. Considering the burden
of DSD, few studies have examined screening and diagnosis
in this population and existing studies tend to have small
sample sizes and are yet to be replicated.

Screening of Delirium Superimposed on

Dementia
There are numerous delirium screening tests and review-
ing all in the context of DSD is beyond the scope of this
review.”® Of note, however, validation studies in DSD
populations are sparse and all screening tests have reduced
sensitivity and/or specificity when applied to patients with
dementia. An in-depth systematic review of DSD tools
was conducted in 2012; although 1569 individuals were
included, only 50 had DSD."" The confusion assessment
method (CAM) was found to be specific (96—100%) and
sensitive (77%) in diagnosing DSD."" The CAM is
a diagnostic algorithm for delirium detection based on
the DSM-III-R criteria, which is widely used in clinical
and delirium research settings.’”* Four CAM criteria are
judged during patient interviews and cognitive testing: A)
acute onset and fluctuating course, B) inattention, C) dis-
organized thinking, and D) level of consciousness. The
presence of A and B with C or D indicates a positive
CAM and is suggestive of delirium. The CAM requires
training because it has reduced sensitivity when performed
by untrained operators.*®

Several variations of the CAM now exist for use in
specific scenarios. The CAM for the Intensive Care Unit
(CAM-ICU) is tailored specifically for patients within the
ICU and has demonstrated high sensitivity and specificity
in DSD, although sample sizes were small.'"*' The 3D-
CAM is a brief three minute assessment and in patients
with dementia was noted to have a sensitivity of 96% (CI
[82% - 100%]) and specificity of 86% (CI [67% - 96%).%>
The Ultra-Brief two item screener for delirium (UB-2)
derived from the 3D-CAM involves two assessment
items: “recite the months of year backwards” and “what
is the day of the week?”. The UB-2 demonstrated high
sensitivity (96%; CI [82% - 100%]) but reduced specificity
(43%; CI [24% - 63%]) in DSD populations.®?

In the advanced stages of dementia specific attention
tests may be less reliable,®® and there is greater

dependence on caregiver collateral history to identify an
acute and fluctuating change in cognitive status suggestive
of delirium. As such, the Family Confusion Assessment
Method (FAM-CAM) was developed to screen for delir-
ium by interviewing family caregivers.””> In community
dwelling older patients with cognitive impairment
(N=52) the FAM-CAM had a sensitivity of 88% (CI
[47% - 99%)]) and specificity of 98% (CI [86% - 100%]).%

The 4 ‘A’s test (4AT) is commonly used in clinical
practice as a delirium screening test. It comprises four
items: 1) alertness, 2) the Abbreviated Mental Test-4, 3)
an attention test (months of the year backwards), and 4)
acute change or fluctuating course. Each item is scored
(total 0—12); scores > 3 are considered positive and indi-
cate possible delirium.®® A systematic review of the 4AT
in older adults (> 65 years old) analyzed 17 studies (total
N = 3702).°” Pooled sensitivity was 88%, and specificity
was 88%. Only three of the included studies reported
findings related to known dementia. While the 4AT was
found to be sensitive in detecting DSD (86-94%), specifi-
city was reduced (65-79%).°” A recent study suggested
that the 4AT has greater overall sensitivity than the CAM
and a similarly high level of specificity, although there
were insufficient patients with dementia to perform
a subgroup analysis for DSD.®®

Another study aimed to develop a brief screening test
to improve health care workers’ detection of DSD by
focusing on 391 patients > 65 years old with dementia,
with 24% developing DSD during their hospitalization.®’
The best single-item screening for DSD was “What day of
the week is it?” (sensitivity 84%, CI [0.71 - 0.91] and
specificity 41%, CI[0.35 - 0.41]). Extending the screening
to three questions (““What day of the week is it?”, “List the
days of the week backwards”, and “Does the patient
appear sleepy?”) improved the sensitivity but did not
impact the specificity.®’

Diagnosing Delirium in Patients with

Dementia

A critical step in diagnosing DSD is obtaining a collateral
history of the patient’s baseline cognitive function and
behavior to determine whether an acute change has
occurred.”” In the absence of a collateral history,
a patient presenting with cognitive dysfunction or altered
level of consciousness should be managed as delirium

until proven otherwise.”'
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Clinical Assessment
Inattention and reduced arousal help distinguish delirium
from dementia.”>”* Attention can be measured by a variety
of methods, including stating months of the year backwards,
spelling a five-letter word backwards, and digit span back-
wards. Inattention assessed by asking patients to gesture
each time an “A” is said in
S-A-V-E-A-H-A-A-R-T correctly identified DSD 76% of
the time in one study.”* Adding the Observation Scale of
Level of Arousal in combination with
S-A-V-E-A-H-A-A-R-T improved diagnostic accuracy to
93% in patients with dementia.”*

The Richmond Agitation and Sedation Scale (RASS) is
a validated clinical test that measures arousal, sedation,
and level of consciousness in critically ill patients on
a scale from —5 (unrousable) to O (alert, calm, and atten-
tive) to +4 (combative, violent, and dangerous to staff).”
In patients with dementia scoring other than O on the
RASS and the modified-RASS had a sensitivity of 70.5%
(CI [65.9% - 75.1%]) and a specificity of 84.8%, (CI
[80.5% - 89.1%]) for DSD.”

Motor dysfunction can also help differentiate DSD
from dementia. Tools assessing balance and mobility
include the Trunk Control Test and the Hierarchical

Assessment of Balance and Mobility.”®””

Delirium and Dementia with Lewy Bodies

The type of underlying dementia may also pose
a challenge in diagnosing DSD. Symptoms occurring in
the carly stages of dementia with Lewy bodies (DLB),
such as fluctuations in alertness, visual hallucinations,
and rapid eye movement sleep disorders, may mimic delir-
ium. The cognitive profile of mild cognitive impairment
with Lewy bodies includes inattention and executive dys-
function, which also occur in delirium.”® Furthermore,
delirium occurs more frequently prior to the diagnosis of
DLB than AD (25% vs 7%) and may be a presenting
feature of DLB, which is sometimes referred to as delirium
onset DLB.”® The presence of Parkinsonism, autonomic
dysfunction, and neuroleptic sensitivity suggest DLB;
however, whenever there is uncertainty, the safest initial
action is to assume delirium and investigate and manage
accordingly.

Delirium and Behavioral and Psychological Symptoms
of Dementia

The diverse signs and symptoms of BPSD include depres-
sion; anxiety; psychosis, including hallucinations and

delusions; hyperactivity; aggression apathy; fluctuation,
including sundowning; and sleep disturbance.’”*** Although
there is significant clinical overlap with delirium, BPSD
often persists chronically.®' Like delirium, BPSD are asso-
ciated with cognitive decline and progressive dementia.®*-**
When patients with dementia first present with particularly
hyperactive BPSD, a clinical assessment and delirium screen
are usually recommended to assess for medically reversible
causes. Nonpharmacological management is essentially the
same for BPSD and delirium. There is also overlap in phar-
macological management, including adequately managing
pain and the use of antipsychotics to alleviate distressing
psychotic symptoms. Considering the overlap between the
conditions, it is possible that they lie on a continuum.

Novel Biomarkers of Delirium Superimposed on
Dementia

While there are no biomarkers for DSD diagnosis, small
studies have assessed brain electrical activity and cerebral
perfusion.

Electroencephalogram (EEG) is a minimally invasive
technique allowing measurement of cerebral electrical
activity and thereby assessment of brain synaptic function.
Generalized slowing is strongly associated with delirium
(odds ratio: 10.3; CI [5.3-20.1]) and the degree of slowing
correlates with delirium severity and predicts worse
patient outcomes including increased mortality.®® With
the exception of functional impairment, other risk factors
for delirium including age, cognitive impairment, depres-
sion and alcohol misuse were not associated with delirium-
related EEG characteristics in older outpatients awaiting
elective surgery.®* Therefore, EEG slowing (characterized
by increases in delta and theta power and triphasic waves)
and reduced functional connectivity can distinguish
patients with and without delirium.®> EEG also has diag-
nostic utility particularly to identify mental alterations due
to non-convulsive status epilepticus which may present as
delirium.

One small study (N = 35) performed electroencephalo-
gram (EEG) tests in older hospitalized patients with demen-
tia; 12 patients had delirium.®® Quantitative EEG (eyes open)
had moderate sensitivity (67%) and high specificity (91%) in
identifying DSD.® Overall, EEG may have clinical utility in
differentiating delirium from dementia, however, larger stu-
dies in this population would be informative.

Another study assessed cerebral perfusion using tran-
scranial Doppler (TCD) to assess blood flow velocity (FV)
in the middle cerebral artery. DSD had a lower FV
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than AD alone, delirium alone, and acute illness. In this
population (N = 44), using a mean middle cerebral artery
FV cut-off of 32.25cm/s, DSD was diagnosed with
a specificity of 79% and a sensitivity of 88%.%
Currently, there is insufficient evidence to support use of
TCD to help discriminate dementia from DSD.

Investigating Delirium Superimposed on Dementia
DSD diagnosis is incomplete without investigations to
identify the cause(s) of delirium. Older hospitalized
patients with delirium usually have multiple precipitating
factors contributing to delirium, all of which require iden-
tification and management.® A thorough clinical history
and examination may identify one or more causes, which
are usually confirmed with blood and radiological tests.
Common causes of delirium include infections, medica-
tions (particularly centrally acting), kidney injury, electro-
lyte disturbances, metabolic abnormalities, urinary
retention, constipation, and stroke. Virtually any medical
condition can precipitate delirium in a vulnerable patient.
The extent of the investigation is driven by the clinical
picture; when the cause of delirium is unclear, further
investigations are usually warranted. Over 30% of older
patients presenting to hospitals with delirium have com-
puted tomography (CT) imaging of the brain; however,
patients with DSD but no focal neurological signs are
likely to have normal scans (predictive value: 0.98).59:%
Therefore, brain CT should not be routine but should be
considered in patients with a history of falls or head injury,
focal neurological signs, or anticoagulation and when the
cause of delirium is unclear.'

There is a need for research into the side effects and
cost of overdiagnosis of delirium in nursing home patients
with BPSD, including increased bacterial resistance pat-
terns resulting from inappropriate prescription of antibio-

tics for assumed urinary tract infection.

Identifying Dementia in Patients

Presenting with Delirium

Up to 40% of hospitalized patients > 70 years old present-
ing with delirium have undiagnosed pre-existing cognitive
impairment or dementia.”’ However, since cognitive
impairment is also a feature of delirium, its presence is
not sufficient for diagnosing dementia, and clinicians
should be wary of making an initial diagnosis of dementia
in hospitalized patients during acute illness. The neurop-
sychological profile of delirium is similar with and without

comorbid dementia.”® Therefore, a collateral history

ascertaining performance in individual cognitive domains
(attention, executive function, learning and memory, lan-
guage, perceptual-motor and social cognition) as well as
determining the need for assistance with personal and
instrumental activities of daily living is informative to
help identify probable dementia and facilitate safe dis-
charge planning. Tools, including the Informant
Questionnaire of Cognitive Decline in the Elderly and
the AD 8, have been validated in delirium and demon-

strated high sensitivity and specificity.”

Prevention and Management
There are few studies examining the prevention and man-
agement of DSD, however, general deliritum management
principles should be applied to patients with DSD.
Management of delirium focuses on identifying and treat-
ing the underlying precipitant(s), creating an ideal envir-
onment for brain recovery, preventing complications,
managing distress, and monitoring for resolution as well
as educating care givers on the possibility of relapse.
Multicomponent interventions aimed at fulfilling
patients’ essential needs are promoted for the prevention
and management of delirilum in most clinical
guidelines.'>"* These interventions are usually interdisci-
plinary and nonpharmacological; they include regular
orientation, cognitive stimulation, optimization of nutrition
and hydration, early mobilization, sensory enhancement
with the provision of vision and hearing aids, adequate
but not excessive pain management, medication review,
and optimization of bowel and bladder function.”
Almost half of hospital-acquired delirium cases are
preventable with nonpharmacological multicomponent
odds 047, 95% CI:

0.38-0.58).”* These interventions also reduce falls and

intervention (pooled ratio:
are cost effective.”*> Although the evidence that multi-
component interventions alter the trajectory of delirium is
not strong, such therapies are fundamentally good
practice.”?

Focusing on studies in DSD populations, preliminary
data from a nursing home-based multicomponent interven-
tion included 143 older adults, many with cognitive
impairment.’® The intervention was feasible, reduced hos-
pital admissions, and resulted in high satisfaction rates for
nursing home staff and patients. However, a further clin-
ical trial is required to determine the effect of this inter-
vention on the trajectory of delirium. In a single-blind
randomized clinical trial of community-dwelling adults
(> 65 years old, N = 283) in post-acute care facilities,
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personalized cognitive stimulation activities did not
improve DSD but improved executive function and
reduced length of stay.”” Since delirium can initiate and
accelerate dementia, it is also conceivable that better treat-
ment of delirium would reduce the incidence and progres-
sion of dementia; however, evidence for this is yet to be
adduced.

A growing body of evidence supports the role of occu-
pational therapy (OT) in the management of delirium.”®
OT measures include facilitating the use of appropriate
bed and chair aids, aiding with safe transfers, assisting
with orientation through environmental adaptations, com-
municating with caregivers and family members, and pro-
viding opportunities for cognitive stimulation.”” An OT
protocol-based intervention providing daily assessment
and treatment based on m-RASS scores was found to be
feasible for the management of DSD in nursing home
residents.”® Efficacy studies are now required.

Pharmacological management of delirium with anti-
psychotics is not routine and should only be used when
nonpharmacological strategies have failed. Antipsychotics
do not reduce delirium duration, severity, or length of stay
and may cause harm.'°”'°" However, expert consensus
guides practice and suggests that low-dose antipsychotics
may help alleviate distressing symptoms or serve as
a chemical restraint when patients are at risk of harming
themselves or others.

An essential element of managing patients with DSD is
implementing strategies to reduce complications, including
pressure area care, fall prevention strategies, and adequate
hydration and nutrition. Assisted early mobilization and
rehabilitation  should be offered to minimize
deconditioning.

Communicating with families is essential throughout
the hospital stay, and, where feasible, involving family
members in caregiving can be beneficial in alleviating
the distressing symptoms of delirium.’”® Early communica-
tion and education can improve the caregiver experience
and reduce stress.'%?

One of the most challenging aspects of caring for older
patients with DSD 1is the uncertainty of the prognosis.
While delirium may resolve within days for some patients,
it may persist for months in others.” The causative factors
leading to these varied outcomes are not yet known. Thus,
for many older patients with dementia, the attainment of
a DSD tipping point resulting in increased functional
dependence and ultimately institutionalization is severely
disabling but clear only in retrospect. Where possible,

patients should be given the opportunity to rehabilitate.
When this is not feasible, adequate follow-up should be
arranged to reassess opportunities for rehabilitation and
provide education and support to family members.

Future Directions

Given the burden of DSD combined with evidence that
hospital-acquired delirium is preventable, health care sys-
tems should implement evidence-based care standards to
overcome long-standing deficiencies in providing holistic
care. Delirium is everyone’s business, and cognition
should be considered a vital sign; just as hypoxia or
hypotension compels a clinician to act urgently, so too
should the presence of delirium. Adequate training is
required across disciplines (medicine, nursing, pharmacy,
and allied health) to empower all health care workers to
provide person-centered care and share responsibility for
delirium screening, prevention, and management.

As emphasized in this paper, the evidence base sup-
porting hypothesized aberrant pathways in delirium is
small. This likely reflects the numerous challenges
encountered when studying cohorts with delirium, includ-
ing the transient and fluctuating clinical course, disentan-
gling the contribution of comorbid or preclinical dementia,
obstacles in obtaining valid consent, and restrictions in
accessing CSF or performing neuroimaging in patients
who may be hyperactive and behaviorally challenging.
Despite this, considering the far-reaching economic and
social costs of delirium, research into its pathophysiology
should be prioritised to enable the discovery of biomarkers
and potentially targetable neural pathways.

As there is growing evidence of a dose-dependent
relationship between delirium and cognitive dysfunction,
both NfL
measurement), research is needed to investigate the

clinically>  and

53,55

biochemically  (via
mechanisms by which putative neurotoxicity occurs. In
the context of the aforementioned challenges, study meth-
odology must be carefully considered. Studies should aim
to measure imaging and biomarkers at more than one time
point (ideally, at baseline, during- and post-delirium),
assess delirium in detail using validated tools, clearly
establish baseline and post-delirium cognitive function,
and control for confounding variables.>® Further examina-
tion of shared pathophysiological substrates in delirium
and dementia, such as amyloid and tau, as well as neuroin-
flammation and glucose metabolism may advance our
understanding of the interface between the two conditions.
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Studies examining the neuropsychology of delirium
and DSD are lacking but have the potential to improve
recognition of DSD by clinicians and standardize delirium
assessment methods to allow better comparison across
studies.'®® Neuropsychological studies detailing cognitive
decline attributable to delirium may help ascertain if there
is a specific cognitive profile, such as those found in AD,
DLB, and frontotemporal dementia. This would better
inform caregivers and assist them with future planning
and may help identify neuroanatomical substrates that are
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