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» Latin word delirare, meaning ‘to go out of the furrow’
. 7IX2| QIX| HBHE Sukshs FoILt 2 4lo| Tof
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Impairment of
CONSCIOUSNESS
AND ATTENTION

reduced ability to direct,
focus, sustain, and shift
attention

PSYCHOMOTOR
DISTURBANCE

Delirium phenotype

EMOTIONAL
DYSREGULATION

CIRCADIAN
RHYTHM

Disturbance of
Sleep-Wake Cycle

Irritability, anger,
fear, anxiety,
perplexity




Neuranal Aging
{NAH)

gongaeayn Q] 2= FH

2003 - 2023

Systems Integration Failure Hypothesis
(SIFH)

Maldonado et al., 2017, International journal of Geriatric psychiatry



« Pooled prevalence
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23% in hospitalized older adults in general medical settings

25% after acute stroke
35% in palliative care settings
31.8% in ICU, 50-70% in patients with MV

21.4% after heart operation

Mental/behavioural disorders
Infections/parasites
o . . . . Injury/poisoning of external cause
<2% outside of institutions o
Diseases of circulatory system

Di of the digestive sy
Blood diseases
Endocrine/nutritional/metabolic
Neoplasms
Diseases of the skin/subcutaneous tissue
Diseases of respiratory system

h

of nervous system

Symy not el

Diseases of the genitourinary system
Congenital malformations
| system/connective tissue
Diseases of the eye/adnexa

Di: of the musculoskel

Diseases of ear/mastoid
Pregnancy/childbirth/puerperium
Factors influencing health status/contact with services

ICD-10 chapter of main diagnosis

| 39/62
| 1167236
| 40671059
175/534
1073/ 3320
180/628
12743
411147
568 / 2483
31/137
107/ 474
[ ] 41/180
[ ] o92/523
[ ] 13/83
] s0/346
[ 227248
[ ] 4150
] 3/m1
] 3reo
[ [ I I I |
0 20 40 60 80 100

Patients with delirium diagnaosis [%6]

Hawkins et al., Journal of Psychosomatic Research, 2021

Shao et al., Age and Ageing, 2021



A. A disturbance in attention and awareness

B. The disturbance develops over a short period of time, a change from baseline attention and
awareness, and tends to fluctuate in severity during the course of a day.

C. An additional disturbance in cognition (e.g.,, memory deficit, disorientation, language, visuospatial
ability, or perception).

D. The disturbances in Criteria A and C are not explained by another preexisting, established, or
evolving neurocognitive disorder and do not occur in the context of a severely reduced level of
arousal, such as coma.

E. There is evidence from the history, physical examination, or laboratory findings that the
disturbance is a direct physiological consequence of another medical condition, substance
intoxication or withdrawal (i.e., due to a drug of abuse or to a medication), or exposure to a toxin, or
is due to multiple etiologies.

An etiologically nonspecific organic cerebral syndrome characterized by concurrent disturbances of.
consciousness and attention, perception, thinking, memory, psychomotor behavior, emotion, and the
sleep-wake schedule

The duration is variable and the degree of severity ranges from mild to very severe




Insult

Baseline Cognitive Functioning

L
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v

Subsyndromal Delirium

Persistent Delirium

TABLE 1. Incidence and Prevalence of Delirium Subtypes

Studies, Hyperactive, % Hypoactive, % Mixed, % Any Delirium, %

Characteristic n (%) (95% CI) (95% CI) (95% CI) (95% CI)
Total patients, n 27,342 895 2,080 1,675 4,550
Range

Incidence - 0-12.7 0.4-422 1.3-35.6 -

Prevalence - 0.3-20 0.5-64 1-69.5 -
Patients with delirium

Incident 18 (375) 4 (2-6) 11(8-17) 7 (4-11) 22 (16-31)

Prevalent 31 (64.6) 4 (3-6) 17 (13-22) 10 (6-16) 31 (24-41)

Proportion 38(79.2) 14 (11-18) 45 (40-52) 30 (26-3b) -

Maldonado et al., 2017, International journal of Geriatric psychiatry

Krewulak, Crit Care Med, 2018
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Premorbid factors

* Advanced age

* Dementia

* Low educational level

* lllicit drug, opioid or
benzodiazepine use
= History of delirium

* Depression
» Alcohol abuse
* Poor nutrition

* High comorbidity burden
* Frailty
* Visual and hearing impairment

|

Factors relating to presenting illness Post-admission factors
: N : : e Pain (o Invasive devices
* Surgical stress = Acute infections e Infection * Physical
* Cardiovascular * Dehydration ® Invasive devices restraints
surgery * Electrolyte imbalance « Immobility + Poor sleep
* Major abdominal * Acute kidney injury — * Metabolic abnormalities | | * Opioids
surgery * Liver dysfunction * Prolonged ileus * Psychoactive
* Aortic surgery * Alcohol or drug * Blood transfusion drugs
* Major joint surgery withdrawal * Benzodiazepines
* Emergency surge * Seizures T ;
gencysurgery i : « All hospital and * Anticholinergic
Heart failure agents
- : - ~ postoperative factors gents
* Severity of illness P « Opioids * Immobility
* Unplanned * Failure of non-invasive « Polypharmacy L Fall risk
admi_ssion o ventilation » Sleep deprivation
¢ ?Ed'_cal admission * Ventilation longer * Environmental factors * Longer duration
\_' epsis JAS than 96 hours * Day-night disorientation of ventilation
or confusion * Infusions of
* Lack of communication benzodiazepines
with family and opioids
D dati i [
[ Postoperative [J Intensive care [J Ventilated [ General hospital \> eep sedation < Physical restraints

Fig. 1| Risk factors for delirium. Risk factors for delirium relate to premorbid or predisposing factors (that is, a patient’s
characteristics) and to precipitating factors, which are factors relating to the presenting illness or that occur after hospital
or intensive care unit admission.

Wilson et al., Nature Reviews, 2020
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* Increased Mortality
«  Almost 25% more chances of death with delirium in hospitalized patients (Curyto et. al, 2007)

« Adjusted risk of death - twice as compared to non-delirious controls (Inouye et. al, 1998)

* Increased Morbidity
* Poor functional recovery
* Possible future cognitive decline
* Increased risk of complications
* Increased nursing home placement
* Increased costs and LOS

* Depression, PTSD

* Delirium was significantly associated with long-term cognitive decline in both surgical and

nonsurgical patients.

Fong et al., Nat Rev Neurol, 2022
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Symptoms suggestive of delirium (or proactive assessment in high-risk patients) 1
Acute disturbance of attention, reduced environmental awareness, altered arousal and/or change in cognition

SR

4 “
L

( CAM-based tools can be used in the
following populations
* General hospital settings
* Older hospitalized adults
= |CU patients (adult and paediatric) A

. . ™
Ceneral hospital settings , * Adult palliative care | ICU patients |
- - * Emergency department and nursing home ~ ~
patients )
l CAM-ICUor
d . Is ( 5 e -
4AT CAM-based tools* ICDSC

* [1] Alertness (e.g. CAM, CAM-ICU, etc.) 8 domains, yes (1) or no (0)
Normal = 0; abnormal = 4 * 1. Acute-onset and fluctuating course in » Altered LOC

* [2] Abbreviated mental test-4 mental status « Inattention
Age, DOB, place, year = 2. Inattention * Disorientation
Correct=0 * 3. Altered level of consciousness * Hallucination, delusions
}:ze:ﬁ;:s‘lor testable = 2 | =4 Disorganized thinking ) = Agitation .

* [3] Attention (months backwards) : Inappropnate_ﬁpeech
Reaches 7 months = 0 * Sleep-wake disturbances
=1 error or refuses = 1 * Symptom fluctuation
Untestable =2 - -/

* [4] Acute change or fluctuation
No=0
Yes =4

.

|

( Delirium likely if score =4 )

present, plus either Feature 3 or 4 present

: ~
L Delirium likely if Features 1 and 2 are J LDelirium likely if =4 itemsj

Wilson et al., Nature Reviews, 2020



1. Confusion Assessment Method (CAM)

Feature 1: Acute Change / Fluctuating Course
Any one of the following present?*
tTesting: Self report of confusion OR disorientation OR hallucinations
Observed fluctuations in: consciousness OR attention OR speech

l Yes

Feature 2: Inattention
Any one of the following present?
tTesting abnormal: Digit span 3 backwards OR 4 backwards OR days of week
backwards OR months of year backwards

Observed: trouble keeping track of interview OR inappropriately distracted

Yes
A/\)

Feature 3: Disorganized Thinking

tit is recommended

Feature 4: Altered Level of

- ih

gongaeayn Q] 2= FH

-

2003 - 2023

that all testing items
be administered for
Features 1, 2, &3.

§4 2: Fo|2 AL(2A £ 28 ¥50M 287t 37 o] ¥ o FYY)
2AE S8 FoIH HAE HA AWt XL o] HAE +H9E + A2 FHe (%Y (84
7t BEE mjof£ o] H4E 7|83t §4 328 HojZict. #x7t 2XHE S8t
FAE MYE & §AU ALSE AN HaTt FEstr| @2 Feos 1¥E
S FOHHAS AM™SID F kx| AL 2F A#E Ao QSR A™
B Hat H48 7S

Skip patterns have
not been validated.

2A 2THE 0188 FO/F FAL (AY Ret R NT'R 7|F)
L XA HIL XIS RE 10749 SAEE M2 GOER HYLULCL O | 28 5
Forz APt 22/ UHE nHoAL 2 EoiFherztn ¥stat O3 (374 0|
2A=S ZEHY E22 HO[ECL AL of B of of 3t of of 2t Ef +/-

[

Any one of the following present?
tTesting abnormal: Orientation to year, day of week,
type of place
Observed: Flow of ideas unclear/illogical, Conversation
rambling, off target, or abnormally sparse

*Feature 1 Supplementary Question: To be asked
Yes only if Feature 2 is present, and either Feature 3 or
4 is present, but Feature 1 is uncertain: Contact a
family member, friend, or health care provider who Yes
knows the patient well and ask: “Is there evidence
of an acute (sudden) change in mental status
(memory or thinking) from the patient’s baseline?”

Delirium Present

Consciousness A ovEtD e M AT RS0 G CHE XN DHE Dol AL
Any one of the following present? =
Observed: Patient is sleepy, stuporous,
comatose, and/or hypervigilant

2 Nolsth 259 +& Hiot

Yes

—> Delirium Present

Wilson et al., Nature Reviews, 2020
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ICDSC

8 domains, yes (1) or no (0)
» Altered LOC

* [nattention

* Disorientation

¢ Hallucination, delusions
» Agitation

* [nappropriate speech

* Sleep—wake disturbances
* Symptom fluctuation

Delirium likely if =4 items
present

Nam et al., J Korean Acad Nurs, 2016
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3. Nursing Delirium Scale (Nu-Desc)
Korean Nu-DESC
EFScore) 0 (No) 1(Yes)

ZAHE 2 (Symptom/Sign)

1. A3 Aol (Disorientation)
AIZh A2, Ao i Q1410 2 2]t orientation)o] 2k5HA] 947ALE, 3124 3hat, % ookt
(Verbal or behavioral manifestation of not being oriented to time or place or misperceiving persons in the environment).

2, 2443} )5 (Inappropriate behavior)
THU A, 2|8 755 72 WA LA A SaL, F ool A B R = Uf e 7k AL shA LS A
HE (=0 EaL uf 2] 37, 377 =) FHH(Behavior inappropriate to place and/or for the person; eg., pulling at tubes or
dressings, attempting to get out of bed when that is contraindicated, and injurious behavior to others).

3, 23443 o] A]-i%—(lnappmpn'atc communication)
A2 & ok Aol 9HA] QAL e, R ojulalA U =8 & 4 QL WS U A AG YA 42
FAL} 42 2] & A ErHCommunication inappropriate to place and/or for the person; e.g. incoherence, noncommunicative,
nonsensical or unintelligible speech).

4, Z74/32H11lusions/Hallucinations)
A Y= FA7HAR: AFE, ABAL A4l §)7He skl 2ol A Y &g o] S/l thal 31 o] 213 R-& WA At
10,231 8130 &30 = 50| E-S KAtk R 27H A4S Sfate] s A AR 9lrka zkeict
(Seeing or hearing things that are not there; distortions of visual objects. Feels threatened).

5. A 21-8-F A A(Psychomotor retardation)
A&l S H8h= Aol =3 A AL HH-E-5HA] oo 21l Sjal, 3ol ol Qi =B Rl ok Al & 2 Ao AL 51
=2 SHH(Delayed responsiveness, few or no spontaneous actions/words; e.g., when the patient is prodded, reaction is deferred
and/or the patient is unarousable).

Figure 1. Korean Nursing Delirium Screening Scale (Nu-DESC). _%g 2Ix=-II 0 Ig% é-lllg-gg ‘EI'F_I'

Kim et al., J Korean Acad Nurs, 2012
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4. LAT (4 ‘A’s test)

[ General hospital settings )

~
4AT
* [1] Alertness

Normal = 0; abnormal =

¢ [2] Abbreviated mental test-4
Age, DOB, place, year
Correct=0
lerror=1
=2 errors or untestable = 2

* [3] Attention (months backwards)
Reaches 7 months =0
=1 error or refuses = 1
Untestable =2

* [4] Acute change or fluctuation
No=0

sxggeayy J|f

rie
-I>|
rk

- 770 o] ¢ HE (0F)

- SHErSIR oLt 674 of3t WE g A% (1)

- 5% 2% (HE 2

o 78t MAEf(unwell), S, TE

RE ARZ of7| siFM -2t HE

R go|zy2ta HE ks

28 23)

Yes=4
M A

'

[ Delirium likely if score =4 j

X0l "2 S HRUFE HRE of7| siFEML. 2t

o2& QUo|ZE?"ElD

- CHESIA2L 47} ofst HE/OE HE (13)

- 5™E7F (Y 27t SEl(unwell), E3{E, HF

%'61-) (ZI-I)

EEZ gLt

HESIME FLCL

Hur et al., Front Psychiatry, 2022
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BIS:

ORIGINAL CLINICAL REPORT %

]
VE-CAM-S: Visual EEG-Based Grading
of Delirium Severity and Associations \”\/

With Clinical Outcomes M

TABLE 3.
The Visual EEG Confusion Assessment Method Severity Scores

Visual EEG Features Score

Absent sleep transients (spindles, K-complexes, vertex waves)

Generalized/diffuse theta slowing
Generalized rhythmic delta activity
Lateralized rhythmic delta activity
Lateralized periodic discharges
Low voltage: moderate (< 20 pV)

Generalized/diffuse delta slowing

AN NN S = s =

Generalized periodic discharges (with or without triphasic morphology/triphasic waves)
or bilateral independent periodic discharges

Intermittent brief attenuation 6

Extreme delta brush 20 (worst delirium severity)
Nonconvulsive status epilepticus: generalized

Low voltage: extreme/electrocerebral silence

Burst suppression (with or without epileptiform activity)

1t Aging Neurosci, 2024
Unreactive EEG ., Crit Care Explor, 2022
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Feature Delirium

Descriptive Inattention,

features impairment of
immediate memory

Onset Acute, episodic

Duration Hours to months

Course Fluctuating, might be
worse at night and on
waking

Alertness Altered

Reversibility  Usually

Attention Impaired by definition

Orientation

Speech

Thought

Perception

Psychomotor
changes

Agitation

Sleep—wake
cycle

Fuctuates

Incoherent speech

Disorganized and
disconnected
thoughts, for example,
flight of ideas’

Distorted: illusions,
delusions and/or
hallucinations (often
visual, tactile or poorly
formed)

Frequent

Occurs with
delirium symptoms,
throughout the day

Often reversed

Dementia due to
Alzheimer disease
Memory impairments,
plus impairmentsin
multiple other cognitive
domains

Insidious

Months to years

Chronic, progressive

MNormal
No

Usually, normal, but might
be impaired in later stages

Mot oriented

Word-finding difficulties

Difficulty with abstract
thinking

Delusions of theft or
persecution, more
common in later stages;
hallucinations (auditory,
distinct) uncommon

Inconsistent

Might occur with
sundowning or when
resisting activities of daily
living

Might be fragmented

but circadian rhythmicity
retained

Frontotemporal lobe
dementia

Behavioural disorder,
mental rigidity,
distractibility

Insidious

Months to years

Chronic, progressive

Normal
No

Might be persistently
impaired and early
feature

Typically intact

Altered speech output;
stereotypy of speech;
echolalia; perseveration;
mutism

Poor judgement;
impulsivity

Delusions might be
paranoid, religious or
bizarre in nature

Hyperorality; utilization
behaviour

Common

Severely fragmented

Diffuse Lewy body
disease

Fluctuating cognition
with variations

in attention and
alertness

Insidious

Months to years

Chronic, progressive

Fluctuates
No

Fluctuates

Variable
Hypophonic speech

Visual hallucinations
are recurrent and
typically well-formed
and detailed (that is,
animals or children);
delusions are common

Parkinsonism

Variable

REM sleep behaviour
disorder

\

\

soreaayn J|H 2= =4

Vascular dementia

Abrupt deterioration or
stepwise progression of
cognitive deficits; mood
and personality changes

Insidious, abrupt or
stepwise

Monthsto years

Chronic, progressive

Normal
No

Might be persistently
impaired and early feature

Variable

Abnormal executive
function, including mental
rigidity and poor insight
and judgment

Delusions more common
in later stages

Psychomotor retardation

Variable

Sleep disturbances are
common

§

2003 - 2023

Fong et al., Nat Rev Neurol, 2022
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Guidelines

Practice Guideline for the Treatment of Patients With Delirium o) =

American Psychiatric Assodation 1999 (vpaating 2024-2075) 2004

NICE DELIRIUM: prevention, diagnosis and management Clinical Guideline 103 (CG 103) ad=
National Institute for Health and Clinical Excellence (2023 guickeline upate) 2010
cceMn National guidelines for seniors’ mental health: The assessment and treatment of delirium FHLtCt
Canadian Coalition for Seniors’ Mental Health 2006 (2074 guickline pdite) 2014

Clinical Practice Guideline for Postoperative Delirium in Older Adults o=

American Geriatrics Sodety 2014 2014

Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium,
Scem Immobility, and Sleep Disruption in Adult Patients in the ICU (PADIS Guidelines)

2018
Sodiety of Critical Care Medidine 2018 (PAD guicieline 2013)
Delirium in adult cancer patients: ESMO Clinical Practice Guidelines o
European Sodety for Medical Oncology 2018 2018
cen MOISSIx|AOlIM S5, T U MY, 2531 5 42150 ofto] YATIEX|H s
The Korean Sodety of Gritical Care Mledlidine, 2021 2021



Delirium Identified

Lt

A A

Evaluate/Address Potential New Underlying Conditions

v

L 4

Remove/Reduce Medications Known to Increase Delirium

A J

L
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» Continue to assess for delirium (and symptoms/severity) at least once per nursing shift

New infection

Dehydration or electrolytefglucose abnormality

Acute neurologic condition

Substance withdrawal

Worsening hypoxemia

Acute reductions in renal/liver function affecting drug clearance/metabolism

k4

Optimize Non-Pharmacologic Strategies Known to Reduce Delirium

Benzodiazepines

Opioids

Higher-dose steroids

Strong anticholinergic medications

Anti-infectives with high CNS penetration (e.g., meropenem, cefepime)
Levetiracetam

|

Agitation Present? Identify/Mitigate Underling Causes

[CU: ABCDEF Bundle + sleep promotion
Floor: HELP Bundle

L J

Hallucinations/Fear/Distress Present? Try Non-Pharmacologic Reduction Strategies

v

Pain

Dyspnea

Full bladder (urinary retention) or bowel [constipation)
Anxiety

Nausea/Gl obstruction

L J

Persistence of Clinically Important Delirium-Associated Symptoms?

h 4

Consider a trial of pharmacological therapy

Bedside clinician reorientation/reassurance
Family (if present) reorientation/reassurance

Devlin et al., Semin Neurol, 2024
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Medication name/class

Strategies to reduce use

Antibiotics with high central
nervous system penetration
(e.g., meropenem)

Change to another antibiotic class or reduce dose if clinically appropriate

Benzodiazepines

Use the lowest effective dose for the shortest duration; consider alternate classes
medications for anxiety or sleep; optimize nonpharmacologic strategies to reduce
anxiety/improve sleep

Corticosteroids (high-dose)

Use the lowest-effect dose for the shortest duration

Histamine receptor-2 antagonists

Confirm dosing is appropriate for creatinine clearance; change to a proton pump
inhibitor if clinically appropriate

Levetiracetam

Confirm dosing is appropriate for creatinine clearance; change to an alternate
anticonvulsant as clinically appropriate

Metoclopramide

Confirm dosing is appropriate for creatinine clearance; change to an alternate
antiemetic or prokinetic as clinically appropriate

Opioids

Use the lowest effective dose for the shortest duration; consider alternate classes of
analgesics. Optimize nonpharmacologic strategies to reduce pain

Strongly anticholinergic medications
(e.g., tricyclic antidepressants,
first-generation antihistamines,
first-generation antipsychotics,
antimuscarinics, phenothiazines,
skeletal muscle relaxants)

Use the lowest effective dose for the shortest duration; change to an alternate
medication as clinically appropriate

Devlin et al., Semin Neurol, 2024
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Intervention

General settings
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Multicomponent interventions

* Early recognition of high-risk factors
(age >65 years, dementia, hip surgery
and high acuity)

* Daily screening for delirium

* Environmental orientation (sensory,
auditory, dentures, time, events, family
visits and music)

* Maintain normal hydration
* Regulation of bladder and bowel

function

* Early establishment of normal diet

* Correction of metabolic disorders

* Cardiorespiratory optimization (with
provision of oxygen if appropriate)

* Early identification of infection

» Effective treatment of pain

* Daily mobilization

* Avoidance of antipsychotic drugs

* Avoidance of benzodiazepines

* Reduced nocturnal disturbances to
promote sleep

* Early removal of devices (intravascular
and airway devices)

* Avoidance of physical restraints

* Sleep promotion (eye mask and
earplugs)

Hospital Elder Life Program
(HELP)
[T >
Helping to Maintain
Cognitive, Physical,
and Emotional Well-

Pharmacological interventions

* None with high-level evidence

Intensive care and high acuity
units, intubated and non-intubated
patients

being in Hospitalized
Older Patients

Non-pharmacological interventions
(as above, consider also)

* Early recognition of high-risk patients
(age >65 years, high acuity, sepsis,
shock, dementia and ventilation)

* Light sedation

* No benzodiazepines

* Early mobilization

* Promotion of day-night routine

* Environmental awareness and
orientation

* Removal of devices (intravascular and
airway devices)

Pharmacological interventions

* Some suggestive evidence but not
recommended by consensus guidelines
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Benzodiazepines Propofol

(lorazepam, midazolam) \

Clonidine First-Generation

o GABA (haloperidol)
Dexmedetomidine \ Agonists /
—

Second-Generation
Dopamine/ — (olanzapine, quetiapine,
Alpha-2 SEratonin risperidone, ziprasidone)
Agonists :
Antagonists

Guanfacine

DELIRIUM
MEDICATION
TREATMENT

OPTIONS

Melatonin Cholinergic

y Agonists Enhancement
Melatonin «—

/ \ Anticholinesterase
NMDA

Inhibitors
(doneperzil, rivastigmine)

Ramelteon Antagonists

Ketamine

Devlin et al., Semin Neurol, 2024
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oA ooy
Haloperidol 05to 10 mg IV. AZF0| MT 0| mat ZASIM, 15-308 21202 X Tdesimginiing 2.5~°5mg g 8hrs or prn
Risperidone 0.5-1 mg 12A|7F ZtHo =2 41 Eof

Olanzapine Smg 19 18] 72 D — 1.25MZ~2.5Mg |
Quetiapine 125-50 mg 12! 1-28] A7 S (2 12 400 mg) — LA VAT

Antipsychotic Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Andersen-Ranberg 2022 577 37 491 526 3206 472 71% 5.10[0.73, 9.47]
Garg 2022 9045 294 30 857 235 15 33.7% 0.47 [-1.11, 2.06]
Girard 2018 8 745 372 7 815 179 38.2% 1.00 [-0.41, 2.41]
Smit 2023 9 6.67 65 9 6.67 67 21.0% 0.00 [-2.28, 2.28]
Total (95% ClI) 958 733 100.0% 0.90 [-0.32, 2.12]
Heterogeneity: Tau? = 0.50; Chi? = 4.43, df = 3 (P = 0.22); = 32% izo - 1=0 5 1=0 2&
Test for overall effect: Z = 1.45 (P = 0.15) Favours Control Favours Antipsychotic

Figure 2. Forest plot showing delirium-free days. IV = inverse variance, df = degrees of freedom.

Critical Care Medicine www.ccmjournal.org

1091
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Benzodiazepine

« Treatment of choice for delirium related to alcohol or benzodiazepine withdrawal

« combination of antipsychotics + benzodiazepines
« several open studies of IV haloperidol + lorazepam versus [V haloperidol alone: more

efficacious, shorter duration of the delirium, fewer EPS

Alpha 2 agonist

 To decrease the risk of delirium (~33%) in mechanically ventilated patients,
dexmedetomidine should be considered as a sedative alternative to benzodiazepines

and propofol.

« Based on limited data, there was no recommendation made for or against its use

* Some RTCs: decreases the delirium occurrence
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* No single pharmacological agent can prevent delirium.

i network meta-analysis: duration of delirium, delirium-free and coma-free days, and days with coma .

Duration of delirium

Alpha-2 Agonist -

0.58 (0.26, 1.27)

Atypical AP - ———— 0.80 (0.50, 1.11)
€ Opigid - o 0.88 (0.37, 2.01)
uE: Focus on
= Nonpharmacologic
= ‘ : Approaches
Typical AP - —_———— 0.96 (0.64, 1.36)
Statin - ‘® 1.05 (0.61, 1.77)
: Validated
: Tool to
: Detect
CHE Inhibitor - : . 1.84 (0.82, 4.10) DeTir‘iaucm
02 05 10 20 50 ,
Ratio of means (RoM) compared to placebo (< 1 in favor of treatment) Implementation and

Adherence to Pain and
Sedation Protocol

Cochrane Database Syst Rev 2019;9:CD011749
Palakshappa et al.,, CHEST, 2021
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ABCDEF bundle

ASSESS, PREVENT, AND MANAGE BOTH SAT AND SBT CHOICE OF ANALGESIA AND

PAIN Both Spontaneous Awakening Trials SEDATION
Understand pain and find tools for its and Spontaneous Breathing Trails Understand the importance of defining
assessment, treatment and prevention. the depth of sedation choosing the

right medication.

DELIRIUM: ASSESS, PREVENT AND EARLY MOBILITY AND EXERCISE FAMILY ENGAGEMENT AND
MANAGE ICU early mobility involves more than EMPOWERMENT

Understand delirium risk factors and changing the patient's position. Involving the family in patient care can
find tools for its assessment, treatment help recovery.

and prevention.

https://www.sccm.org/ICULiberation/Home
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* Multicomponent non-pharmacological interventions for the prevention of delirium in hospitalised

adults reduce incidence of delirium by 43% compared to usual care.

Figure 3. Forest plot: Multi-component delirium prevention intervention (MCI) versus usual care for incident

delirium
Multi-component intervention Usual care Risk Ratio Risk Rade Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H,Random, 9% CI M-H, Random, 95% CI ABCDETFG
1.1.1 Medical patients
Abizanda 2011 27 186 33 184 116% 068[044,1071 —_—
Avendano-Cespedes 2016 3 2 12 29 3% 035[0.11,107] E—
Bonavennwa 2007 0 30 5 30 06% 009[001,157] 4 |
Hosie 2020 4 20 8 5 3% 0630022, 1.78] —_t
Jeffs 2013 15 305 21 343 76% 080[042,153] —_—
Martinez 2012 8 144 19 143 5.7% 042[0.19,092] [
Subrotal (35% CI) 706 754 323% 0.61[0.45, 0.83] &>
Total evems: 57 104

Heterogensity: Tau? = 0.00; Chi® = 4.57, df =5 (P=047), F=0%
Test for overall effect: Z = 3.20 (P = 0.001)

1.1.2 Surgical patients

Chen 2017 13 196 27 179 7E% 0.44[0.23,083] [ [ X}
Dong 2020 2 50 9 53 20% 024[005,104] ¢ . | [ 1]
Hempenius 2013 12 127 19 133 1% 0.66[0.33, 1311 — [ )
Lundstrom 2007 56 102 73 97 185% 0.73 [0.59, 0.80] | : @
Marcantonio 2001 20 &2 k] 64 118% 065042, 1.00] — 2 ®
Parmidge 2017 ] & 2 91 66% 0.44[0.21,050] — . 2@
Wang 2020 4 152 b5 129 38% 0.14[005,038] 4. Y]
Subtotal (35% CT) 774 746 575% 049034, 0721 -

Total events: 116 207

Heterogeneiry: Tan? = 0.14; Chi? = 17.32, df = 6(P = 0.008); B = 65%

Test for overall effect: Z = 3.66 ( = 0.0003)

1.1.3 Mixed medical and surical

Young 2020 2] 343 33 370 102% 0.78 [0.47, 1.301 . 2000008
Subtotal (85% CT) 33 370 102% 0.76 [0.47 , 1301 .

Total events: 2 k<]

Heterogensity: Not applicable
Test for overall effect: Z = 0.94 (P = 0.35)

Total (95% CI) 1823 1870  100.0% 057 [0.46,0.71] ¢
Total events: 197 34

Heterogeneity: Tau? = 0.06; Chi? = 21.37, df = 13 (P= 0.07); B = 39% i s T ¢t
Test for averall sffect: Z = 5.02(F < 0.00001) Favous multicomponent intervention  Favours usual care

Test for subgroup differences: Chi? = 211, df =2 (P=0.35), F=53%

* Reduced hospital length of stay, with a trend towards reduced delirium duration
* No certain evidences for the effects on mortality, delirium severity

Burton et al., Cochrane Database of Systematic Reviews, 2021



A|:‘|| OF o | O:” |:C|>|' zonggaasy T 2—% ENE

» Multicomponent non-pharmacological intervention is more effective than single component
non-pharmacological intervention and usual care in reducing delirium.
« Early mobilization and family participation seems to be the most effective

* Newly introduced multicomponent interventions for delirium prevention

© = © ™~

— c — ™~ —
N = @ o
o & el S c c N
s~ 8| o Eo| L EN | g0 | o
=25 |l<cs| 3 oA | F TS| 85| 8
<N | ON | O Townl|-= =Sd | =q |

Checklist (individual plan)

HELP-based
Orientation program
Therapeutic activities
Sleep enhancement
Mobilization

Vision protocol
Hearing protocol

Encourage fluids
/constipation protocol
Feeding assistance
Family involvement
Description: Green— newly introduced component; orange— component either already established or not introduced

Figure 3 Newly introduced intervention components. Green cells show newly introduced component; orange cells show component
either already established or not introduced. HELP, Hospital Elder Life Program.

Ludolph et al., Am Geriatr Soc, 2020



S {=]
[— =
oI Sa=
SHoILIR?
HYS X|gx, UoE 2 HES Nol 52 29| 2YY
O SH0| 02 27| s, HESE, SHERR 25
o 5 4 UBUL 1 5 S3| HESE 89 27 =0
SN ZA0] LIEHLEX] 8= A7t B0 =07 BRSHLICE

——0)— mx= =011 S0H
=SS
OIS BRAI
012!
HAZAE

S0 AHIZ LRt ARKS R =Rl
=14

us2 s
LBl =552

causss

OFANL EATIJF UL A5 WRFH=H
=0la.

=01 Rist
o a0l HE B
UYL er g ”
s oo, ﬁ o JHSB IRHOS WS Wl
27| LSS0 s0F, Sa SAUIIRCH= 22 SEUZHIR.
L 2718
PR Xiet2 Mot

R AR, B, A2

19 NS T3 OlAlRES &3

HIO{KIX| =S 2124
a32 HEAH —

JIS0HIR?
A819| [PI0|Lt RIS SIS 20| J|=EQI X|

& SEOIA] O WL 71E0) 01 FIT o8 S
H/ZBBAL SRR OIHS DUBiEls WSS T

=X FPE 2TI0
OISR,

= ‘T-7|751°| USE S0P | BLICE £, 92pN A S= BiH| =0t =01
O+, HH|, SohE =@ 510 2l SYoj2i o S0| =EO| USB
e AL 015 _E‘_?gol— A== a2 QAL Q2T LHFTMHIL.

HoiXALI oM 22

o A ‘ﬂ

&

ﬂ‘fn\Lke;

20 s
=011 SI0H
SuiEse

TEM]
TR

S} A 2 SOl Rl
SDXE el £ ols
SOIZMIR,

S0l B, B0l OISH
TILHES ZHOILHES
ZEHFAR.

Sl ol AR
OHEi0] QOIBH AYES & &
PELEREITY

XHEE RS X210 K=
CHEISHFMIR, Ea23 |7
SH=C =301 ElLIC

22 HOE £ UHLE
0|N242 RS =X
SAIR SIS HRISIEMR.

EYMEH

[ = ] [ —
212, Z=tg] olonse=xI
=]
2OIPHENIR?
2 o/%
Q1. SRS Zafazy) WSy,
Q2. HdYS 5= Gt
| Z| AL 2220
Qs. 2o ol - oy
qu. B0l RAAL Bt 2
Hate] 40| ofLT),
Qs ETRISERY e o]
" CERRl= 20| YO $0I0] 2 4 QIok
6, EI OIS i3] DRt
TOARIE Yaas Ho £20| fo
Q x|2= Yol AkZats %420
TS 50|17 T i
qe, T EHS A, Hals
" M meo| gick
Q9. SHO| AUOH A Hrallgr Sk20| &Lt
qio, LHE T 71 ARKS 2Rt
" SE0HNE SHsals Z10] E20] HOf




\

\

§

(=

AM0Ofo | O:” IZCIDI_ gonggaasy TN 2’, ESE |
e Multicomponent delirium prevention intervention reported statistically significant cost savings
ranged between $194 and $6022 per person.

 The intervention costs ranged between US$386 and $553 per person in inpatient settings.

Intervention Setting Emnnn}w L'C.m] of Cost (Intrv Outcomes and ‘Downstream’ consequences (Intrv vs Compr)
evaluation evidence*  vs Compr)
(Full/ Partial) LOS
g
5 =
H 5 =
= g 5 g
3 = -
%ééb%lcu{npa'k§§§§,§>;.§;
El 7 8 3 g = = > g =4 . =3 = g
= 2 3 3 % T E = 3 I £ 2 2 &% %
g 2 4 & 2 ® = & =2 A & o I 4§ £
Multi compnt * Inpatient F[CUA model] Model
Multi cmpnt ** Inpatient F[CUA model] Model
MMHU 7 Inpatient F [CUA trial] 1
Multi geriatric * Inpatient F[CCA] il | ]
HELP * Inpatient F[CCA] il P # s [ | [ |
HELP ** Inpatient P v H #
HELP * Inpatient i A #
HELP * Inpatient P v - 8
HELP: REVIVE®  Inpatient P il I
HELP: CWH * Inpatient P v [ | [ |
HELP * Post-discharge follow-up P I
Prevention strg ICU F[CBA] Unclear
ABCDE ICU P m #
Guideline * ICU p v

FIGURE 2 Summary of cost and outcomes by intervention. (3reen — positive change, cost-saving (statistically significant);
Orange - positive change, cost-saving (not statistically significant); Pipk - statistical significance not reported; - - negative
change (statistically significant); - - no statistically significant difference; White - not assessed. *HRQoL deteriorated in both
groups as a consequence of delirium. Deterioration was, however, slower in the intervention group (—0.026, 95% CI, —0.051

to —0.001) than in the control group (—0.065, 95% CI, —0.09 to —0.040; p = 0.034); * Intermediate risk group; defined as the presence
of one risk factor at baseline; ¥ High-risk group: defined as the presence of two to four risk factors at baseline; T Average daily

ICU cost; " Total ICU or hospital cost; " For all and non-delirium patients; ** For delirium patients; ** Statistical significance is not

Kinchin et al., Acta Psychiatr Scand. 2022
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PRE-DELIRIC (PREdiction of DELIRium in ICU patients) model

Formula for PRE-DELIRIC model

Risk of delirium = 1/(1+exp—(-6.31

+0.04 x age

+ 0.06 x APACHE-II score

+ 0 for non-coma or 0.55 for drug induced coma or 2.70 for miscellaneous coma or 2.84 for combination coma

+ 0 for surgical patients or 0.31 for medical patients or 1.13 for trauma patients or 1.38 for neurology/neurosurgical patients
+ 1.05 for infection

+ 0.29 for metabolic acidosis

+ 0 for no morphine use or 0.41 for 0.01-7.1 mg/24 h morphine use or 0.13 for 7.2-18.6 mg/24 h morphine use or 0.51 for >18.6 mg/24
h morphine use

+ 1.39 for use of sedatives
+ 0.03 x urea concentration (mmol/L)
+ 0.40 for urgent admission))

The scoring system’s intercept is expressed as —6.31; the other numbers represent the shrunken regression coefficients
(weight) of each risk factor.

A B
) 1.0
bl ]
209
- 3, . . . .
S 7 2% * Machine learning algorithm during
&0.7
29 | % o6 . . g . .
So 5 prospective prediction for delirium
‘» &= 0.5
c
&3 204
©
203
N — — FO05 model (test data) 3
9 - e F10.4 model (test data) c 02
—— Algorithm (prospective data) § 0.1
< O m
= ! ' ' ! J T & > 5 X B > O
1.0 0.8 0.6 0.4 0.2 0.0 Q7 © 97 o7 ©° o7 o7 o o7 o7 N
Specificity Predicted probability of delirium Boogaard et al, BMJ, 2012

Jauk et al., J Am Med Inform Assoc, 2020
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1 L] ]
5 10 15 - b
Importance score (%)
Fig1. Feature importance plot of gradient boost model
MV, mechanical ventilation; PSY, antipsychotics; OPIOD, opioid; Sl (
AMBR, ambroxol; CEF, ceftriaxone; NA, sodium ion concentration;
cell counts, PIP, piperacililin/tazobactam
Feature importance
>
=
agetrirst op) | N E
‘0
C
Atbumin4tr) | G, 0 (]
n
Total number of drugs | G - :
Fall-down risk | =
AUC
Neurologic disorders [ [N AR -2 ::;;.Bgmsg'aso_,
—— RF:0.923
Number of hypnotics and sedatives _ 109 SVM: 0.806
~—— XGB: 0.851
Depression | NN <o 0.0 4= ! | ! ) !
0.0 0.2 0.4 0.6 0.8 1.0
0 100 200 300 400 s s s
1-Specipicity
W F score

Kim et al.,, Scientific Report, 2024
Park et al,, Int J Med Inform, 2025
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