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Zbigniew J. Lipowski
1924-1997

“Delirium, or ‘phrenitis,” was one
of the first mental disorders to be
recognized by Western medical
writers 2500 years ago.”

— Lipowski, 1990
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Delirium Characterisations

Delirium Present? Psychomotor Subtype

Hypoactive

\/ Hyperactive

Mixed

>< No subtype

More accurate classification is required
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Heterogeneity of symptoms and their description
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Ten Most Reported Symptoms

Inattention

Disorientation

Psychomotor agitation/retardation
Hallucination

Memory impairment
Speech/language

Altered level of consciousness
Sleep/wake cycle disturbance
Perceptual disturbance

Fluctuation
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Total patients= 12,442 Total delirious patients= 2,243 Reported symptoms= 78



N Symptoms falling under each DSM-5-TR Symptom Category

Other

Reduced awareness/arousal
Disturbance in attention
Perception

Language

Memory deficit

Acute change

Fluctuation

Visuospatial ability
Disorientation
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Total patients= 11,377 Total delirious patients= 2,049 Reported symptoms= 78



Integration Required
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Pathophysiology

Microglia Astrocytes

Primed by prior degenerative pathology ™ [Primed by prior degenerative pathology

Secrete IL-1j3, TNF, NO and ROS é}' . SEI:EIEtE chemokines

Neuronal dysfunction and injury ; E : ‘Sr";"td“d m .
b mmune c ] ration

« 4 Metabolic support

Drugs
* GABAergic sedatives
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Vasculature dysfunction
Endothelial and BBB dysfunction

* Further endothelial and BBEB injury
* Impaired neurovascular coupling
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Neurodegenerative pathology
* Synaptic changes
Seatasile it * Impaired neurovascular coupling
ystemic triggers : .
* Acute systemic inflammation Reduced integration of
[ Vulnerabilities * Hypoxaemia (4 O,) brain networks
[ Acute cellular changes * Blood flow (shock, impaired perfusion) ¥
[ Functional consequence * Metabolic derangement (Na*, hypoglycaemia) m

Wilson et al, 2020



Heterogeneity of biomarkers

25

1 Data insufficient/ not significant

m No association comorbidities

Number of studies

"~ No association pure delirium

B Association comorbidities

% Association pure delirium

* Although graph indicates a high proportion of associations found, these findings were
contradictory. Associations were with both high and low levels of these markers.
Dunne et. al, 2021
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The Problem

[‘j Delirium research ]
,# Understanding low
Yy
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&- Delirium is common
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Phenotypes and subphenotypes i

of delirium: a review of current categorisations
and suggestions for progression
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Phenotypes

All have delirium
(based on clinical

features)

\_

/

Definitions

Subphenotypes

\_

Red all have delirium
and a shared risk factor,

eg sepsis

/

Endotypes

Red all share a

mechanism, eg

Treatable Traits

4 A

Characteristics
targeted by an

\neu roinflammation/

\ intervention. /

Lotvall et al, 201 |




Treatable Trait 1 Treatable Trait 2

Treatable Traits

Treatable Trait 3

Bowman et al. 2021
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Overall Meeting Aims

Reach consensus on:

1. Methods for selecting primary symptoms to be considered/recorded in delirium diagnosis.
2. Definitions for subtyping

3. Which clinical and biomarker features should be considered with most importance
Discuss ideas on:

1. How to update and validate new subtypes.

2. What we can learn from previous subtyping works.

3. A plan to conquer logistical challenges in data sharing and combination.



Session 1- Clinical Features

Problems

Indexical approach- DSM-5-TR is a partial
picture.

How to define and operationalise core
features, eg inattention.

U

comparison difficult- even in similar populations

L2 = J

How to describe those unable to engage with
delirium assessment? Possible/probable

[ Variability in outcomes assessment make study
[ delirium?

—

Delirium normally recorded as a binary
outcome.

Boundaries between clinical syndromes, e.g.,
delirium and dementia, can be indistinct.

Currently defined by clinical features only.

— N N\ CC N

Is the number of delirium symptoms
predictive of outcomes?

— ) ——_J




Session 1- Clinical Features

Recommendations

~

Operationalisation of features
must be standardised across
studies for combination and

comparison of results. )

~

Delirium screening should
involve a patient’s level of
’ communication and reasoning.

Delirium subtyping methods
should consider including all
“delirium-spectrum
syndromes”.

J

~ ! and clinical criteria should be

J

~

Creation of distinct research

considered.

J




Session 1- Clinical Features

Future Aims

/\/Robust collection of individual, routine and well-classified clinical featug

v’ Delirium identification and severity assessment tools for all medical settings
and communicative abilities.

v Consistent collection of clinical feature data and biomarker data in both
clinical and research settings. /




Session 2- Refinement and Validation

Problems

-

Potentially limited translatability of
statistical clustering methods into clinical
practice (imputation).

Categories of clinical and biomarker h

features are not consistently measured.

\_ J

\_

Subtyping success requires
establishing validation and methods
for regular updates.

~

J




Session 2- Refinement and Validation

Recommendations

~

Use of large datasets
incorporating clinical
and biomarker
variables.

~

Analysis of similar and
pa different cohorts, with
caution, for
understanding
variability and validityj

/




Session 2- Refinement and Validation
Future Goals

{Application of cluster analysis techniques (e.g., latent class analysis) \

v' Data complexity and feature quality should dictate clinical phenotypes.

v' Methods used must be replicable and easily understood.
v’ Strong phenotypes must be discrete, consistent, reproducible, validated and clinically useful.

v" Multivariable phenotyping and prognostic enrichment needed to identify groups of patients with

specific treatment responses or treatable traits.

& /




Session 3- Methods for handling data & statistics
Problems

-

Heterogeneity in medical setting, clinical
features, demographics, precipitants, insults,
cognition and outcomes.

~

Transiency, patient multimorbidity
and treatment response.

g J g
4 )
Ensuring ease of data sharing.
g J
4 ) . .
 Letee. Potential differences between
Variability in data records and c .
hypothesis driven studies and
HTES AR UBEe. data/sample driven studies
- y - P udies.




Session 3- Methods for handling data & statistics

Recommendations

of clinical features.

Large multicentre studies
should collect data using
. repeated, frequent and
standardised measures

/

a knowledge-based
phenotype.

~

Data-driven phenotypes
must incorporate clinical
< applicability to become

/




Session 3- Methods for handling data & statistics

Future Goals
/Data collection (notes and samples) must be robust, consistent, and statistica\

protocols shared among all.

v Operationalisation and standardisation of all recommendations,

v A universally translatable language within which we are collecting data based on

a framework.

v" Newly identified subtypes must be standardised and validated.

v Reconvening of the Delirium Subtyping Initiative in 1-2 years for progress updates

Kand review of goals. /




Clinical Features

i

Refinementand
Validation

Methods for
Handling Data
and Statistics

Iad

Bowman et al. 2023
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Latent Class Analysis - Methods

e Generate Hypothesis

e |dentify Population
e Select Indicators

e Data Set-up

* Modelling Assumptions Met
» Sample Size Estimation / Missng Data

e Estimate Models

* Fit Multiple Models
» Generate Fit Statistics

e Evaluate Models

* Evaluate Model Performance
e Select Optimal Model

* Interpret Optimal Model

» Classification and Analysis
» Assess Class Differences/Utility

Sinha et al., 2021.



Latent Class Analysis — PoDB Results
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Two Subphenotypes of PoDB participants

Class 1

Class 2

N=110

28% Delirium

Average age 78

Shorter education

More depression and dependency in ADL

Higher levels of pain

Worse preoperative and postoperative cognition

More postoperative inattention and altered consciousness

Lower oxygen saturation, temperature and numbers of
morphine equivalents

Higher CSF GFAP, NfL, and sTREM2, indicating higher levels or
neuronal injury or neurodegeneration. Slightly higher levels
plasma pTaul81, a marker of AD.

More likely to have died, have dementia or be institutionalised
at 8-year follow up.

N =205

6.3% Delirium

Average age 71

Slightly higher CSF AB4240 ratios, a marker of AD.
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