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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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Heterogeneity of symptoms and their description



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



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



Integration Required



Pathophysiology

Wilson et al, 2020



Heterogeneity of biomarkers

Dunne et. al, 2021







The Problem

Delirium research

Understanding low

Delirium is common

Delirium





EndotypesSubphenotypes

Definitions

Phenotypes

Lötvall et al, 2011

All have delirium 
(based on clinical 

features)

Red all have delirium 
and a shared risk factor, 

eg sepsis

Red all share a 
mechanism, eg

neuroinflammation

Treatable Traits

Characteristics 
targeted by an 
intervention.
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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.

Variability in outcomes assessment make study 
comparison difficult- even in similar populations.

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

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.

Is the number of delirium symptoms 
predictive of outcomes?



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”.

Creation of distinct research 
and clinical criteria should be 

considered.



Session 1- Clinical Features

Future Aims

 Robust collection of individual, routine and well-classified clinical features.

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

 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 
features are not consistently measured.

Subtyping success requires 
establishing validation and methods 

for regular updates.



Session 2- Refinement and Validation

Recommendations

Use of large datasets 
incorporating clinical 

and biomarker 
variables.

Analysis of similar and 
different cohorts, with 

caution, for 
understanding 

variability and validity. 



Session 2- Refinement and Validation
Future Goals

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

 Data complexity and feature quality should dictate clinical phenotypes.

 Methods used must be replicable and easily understood.

 Strong phenotypes must be discrete, consistent, reproducible, validated and clinically useful. 

 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

Ensuring ease of data sharing.

Transiency, patient multimorbidity
and treatment response. 

Potential differences between 
hypothesis driven studies and
data/sample driven studies.

Variability in data records and 
thresholds used. 

Heterogeneity in medical setting, clinical 
features, demographics, precipitants, insults, 

cognition and outcomes.



Session 3- Methods for handling data & statistics

Recommendations

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

of clinical features. 

Data-driven phenotypes 
must incorporate clinical 
applicability to become 

a knowledge-based 
phenotype.



Session 3- Methods for handling data & statistics

Future Goals
 Data collection (notes and samples) must be robust, consistent, and statistical 

protocols shared among all.

 Operationalisation and standardisation of all recommendations,

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

a framework.

 Newly identified subtypes must be standardised and validated. 

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

and review of goals. 
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Latent Class Analysis - Methods

Sinha et al., 2021.



Are there subphenotypes of older elective surgery patients 

without pre-existing diagnoses of dementia, based on 

their clinical and biological parameters? 

Latent Class Analysis – PoDB Results



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 pTau181, 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 Aβ4240 ratios, a marker of AD.   
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