EDA

The Hague 2024

European Delirium Association
19th Annual Meeting

TEAM UP Against Delirium
The Hague 6-8 November 2024

Conference proceedings

A B q

www.europeandeliriumassociation.org



About the conference

The 19th Annual Meeting of the European Delirium Association (EDA), held from November 6
to 8, 2024, at Madurodam in The Hague, The Netherlands. This year’s conference, themed
“Team Up Against Delirium,” brought together a diverse group of experts including scientists,
physicians, nurses and a variety of allied healthcare professionals from around the world to
share the latest advancements in delirium research and clinical practice.

The two-day Annual Meeting was preceded by the yearly Pathophysiology Symposium, which
united established scientists with a background in the basic sciences with PhD-students who
pitched their upcoming projects. Simultaneously, the first Dutch Interactive Delirium Masterclass
for nurses and allied healthcare professionals provided a solid set of refresher lectures on
delirium prevention, recognition, treatment and aftercare. Through the participation of ex-ICU-
delirium patients, the masterclass stayed close to what matters most: our patients.

Keynote speakers -

We were honored by the presence of three keynote speakers.

Bjorn Weiss is a professor of Anesthesiology at Charité University
Hospitals, Berlin, Germany. His lecture was titled “Virtual Critical
Care, lessons for interprofessional teamwork”
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Meera Agar is a professor of palliative medicine at the University of
Technology, Sydney, Australia. Her lecture was titled “Delirium in the
Palliative Phase”

Carsten Hermes is an MSc Advanced Nurse Practitioner with a
background in anesthesiology and intensive care nursing, affiliated
to the Hamburg University of Applied Sciences. His lecture was
titled “Delirium prevention, detection and management: A holistic
approach”
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Background:

Pediatric delirium causes prolonged hospital stays, increased costs, and distress for children and
caregivers. Due to a lack of validated, easy-to-use tools, delirium is rarely assessed in Swedish
pediatric intensive care units. This study aimed to translate, culturally adapt, and assess the
suitability of the Cornell Assessment of Pediatric Delirium (CAPD) for implementation in Swedish
healthcare settings.

Method:

The ten-step process recommended by the International Society for Pharmacoeconomics and
Outcomes Research (ISPOR) Task Force for Translation and Cultural Adaptation was used to
translate and culturally adapt the CAPD to Swedish conditions. The instrument was tested in

the pediatric intensive care unit of Uppsala University Hospital, a tertiary hospital in Sweden.
Registered nurses were interviewed to culturally adapt the CAPD to Swedish conditions. Inter-rater
reliability was tested using intraclass correlation (ICC), where registered nurses and assistant nurses
performed parallel assessments of the patient regarding the CAPD. An ICC >0.75 was considered
good reliability.

Results:

The cultural adaptation revealed problems related to instructions, education, and wording. The
wording was improved by changing words (e.g., ‘action’ to ‘acts’) to ensure correct interpretation.

In addition, education was extended and improved to ensure the best possible competence of the
users of the instrument. Regarding problems with instructions, the instrument was modified to
clarify when assessment should be performed and when it is not possible. Furthermore, instructions
were added to increase clarity and usability (e.g., adding the cut-off score for delirium). The ICC was
0.857 (95% confidence interval: 0.708-0.930).

Conclusions:

This investigation successfully undertook the translation and cultural adaptation of the CAPD to
align with Swedish contextual parameters. The resulting adapted instrument demonstrated good
inter-rater reliability. Hence, it presents as a viable tool for evaluating the presence of delirium
among pediatric patients within Swedish pediatric intensive care units.



Prevalence and Risk Factors of Delirium in Swedish Pediatric Intensive Care Units:
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Background:

Delirium in children remains an underexplored area within Swedish pediatric intensive care units
(PICUs), despite its association with longer hospital stays, prolonged mechanical ventilation,
increased suffering for children and their families, and higher mortality rates. This study aims to
implement a delirium screening process in Swedish PICUs, measure delirium prevalence, and
identify associated risk factors.

Method:

Since February 2024, a longitudinal multicenter study has been conducted in three out of four
Swedish PICUs. All children admitted with an anticipated overnight stay are enrolled, excluding
those in end-of-life care. Delirium is assessed three times daily using the Swedish version of
Cornell Assessment of Pediatric Delirium (CAPD). Data on medication, family presence, mechanical
ventilation, and other relevant factors are collected, supplemented by a comprehensive journal
review.

Results:
This study is ongoing, and preliminary data will be presented. To date, over 200 patients have been
enrolled. The study is expected to continue until June 2025.



Improving the safety of antipsychotic prescribing in delirious patients

Author:
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Background/Aims:

Up to 50% of delirious patients within our hospital are prescribed antipsychotics. Antipsychotics
should only be used when necessary, at low doses and short duration due to potential adverse
outcomes. Our quality improvement project aimed to improve the safe prescribing of antipsychotics
in line with UK guidelines and hospital policy.

Methods:

A randomised sample of antipsychotic prescriptions (Haloperidol, Quetiapine and Risperidone) in
delirious patients were selected 2021-2023. The rationale of prescribing, start doses and duration
prescribed were recorded. Interventions to improve safe prescribing included simulation, de-
escalation training, prescribing programme, and a delirium management tool with medication
guidance.

Results:

A sample of 93 prescriptions in 2021, 177 prescriptions in 2022 and 310 prescriptions in 2023
were reviewed. Appropriate rationale of prescriptions improved from 48% (2021) to 68%

(2022) however reduced to 51% in 2023. Start dose compliance remained consistently high for
Quetiapine in all years (100%), poor for Risperidone (50% 2021; 0% 2022; 9% 2023) and improved
for Haloperidol (79% 2021 to 90% 2023). The duration of antipsychotics stopped within 7 days
improved from 65% (2021); 88% (2022) to 98% (2023). Overall compliance with the policy
improved from 42% (2021); 66% (2022) to 70% (2023).

Conclusions:

The interventions helped sustain improvements in overall compliance with the policy, start doses
for Quetiapine and Haloperidol and stopping antipsychotics within 7 days. Some improvements
were not sustained, possibly due to large staff turnover. Future interventions include a pre-set
prescribing bundle for delirium patients, updating the hospital delirium policy and creating a
delirium e-module for new staff.



Graph 1: Compliance with delirium policy
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Comparison of delirium observation screening scale versus single-channel EEG
after cardiac surgery: The Brain Pro-TCT study
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Background:

Delirium in elderly patients following cardiac surgery is related to increased complications,
hospitalization duration and mortality. Identifying delirium in high-risk patients is essential, yet
hypoactive delirium is often overlooked in nurse-reported screening. Polymorphic delta waves,
detectable through single-channel electroencephalography (SC-EEG), are linked to delirium. This
study compared screening with SC-EEG to the nurse-reported delirium observation screening
scale (DOSS) for the detection of postoperative delirium and compare hospitalization duration for
delirious patients.

Methods:

In a prospective quasi-experimental study on a nursing ward, we compared DOSS screening (442
patients) with SC-EEG screening (462 patients) to identify postoperative delirium in cardiac surgery
patients aged over 70 years. Delirium diagnoses were based on DSM-5 criteria. Analyses were
corrected for baseline differences through multivariable regression analyses.

Results:

The SC-EEG group had a higher delirium detection rate (20%) compared to the DOSS group (14%),
p = 0.016. Unadjusted, a reduced median length of stay for delirious patients, identified with SC-
EEG was observed (p = 0.002) but in multivariable analysis pneumonia and EuroSCORE I, rather
than screening method were responsible (p = 0.54). Overall hospital stay was 0.11 [0.04 to 0.18]
days shorter for patients in the SC-EEG cohort compared to those in the DOSS cohort, p = 0.002
(figure 1).

Conclusions:

SC-EEG screening increased the delirium detection rate after cardiac surgery. While a reduction
in the length of stay for all patients in the SC-EEG cohort was modest, it can be relevant for high-
volume cardiac surgery centres.
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Flgure 1 Length of stay. This figure shows the difference between length of stay (median) for delinious patients
soreened with DOSS (8 mights) ve& SC-EEG {6 nights) (p = 0,002}, Aler mullivanable analysis the use of SC-EEG
did not reduce kength of slay for delirious patients (p = 054} Length of stay for the overall growp screemned with
DOSS (6 nights) vs SC-EEG {5 nights] was significantly different (p = 0.002), Afer mullivariable analysis SC-EEG

remains a predictor of length of stay (p = 0.002)

CSF concentrations of Neurofilament light chain in patients with delirium following
hip fracture: a multicenter prospective study
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Background:

Previous findings suggest that the pathophysiology of delirium may be associated with neuronal
injury, which could be assessed through Neurofilament light chain (NfL) concentrations in the
cerebrospinal fluid (CSF).

Aim: To investigate the association of CSF concentrations of NfL with delirium in patients with
hip fractures and whether CSF NfL concentrations are associated with mortality in patients with
delirium.

Methods:

The study comprised two prospective Norwegian cohorts of 496 acutely hospitalized hip fracture
patients with CSF samples. Delirium was assessed daily from admission until the fifth postoperative
day using either The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition, or the
Confusion Assessment Method criteria. CSF was collected at the onset of spinal anesthesia.

Findings regarding NfL concentrations from participants in the first cohort were previously
published.

Results:

In total, 259 (52%) patients developed delirium. Median CSF NfL was higher among patients

with delirium (2116 pg/ml versus 1366 pg/ml; Gini coefficient = 0.40, P <0.001). However, the
differences in NfL concentrations did not remain significant in the adjusted analysis and can be
explained by additional factors, including age, dementia status and Activities of daily living function.
In the subgroup analysis (dementia versus no dementia), after adjustment for covariates, CSF NfL
concentrations were associated with delirium in patients without dementia (OR 1.68, [1.15, 2.45] P
= 0.007). CSF NfL concentrations among patients with delirium were not associated with mortality
in the adjusted analysis.

Conclusion:
In patients without dementia, our findings support a possible association between neuroaxonal
injury and delirium.



Control of course temperature in major orthopedic surgery and neurotraumatology using
levobupivacaine for spinal anesthesia in elderly patients with delirium
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Randomised study of geriatric patients aged between 75-85, divided into two groups with and
without intraoperative heating, undergoing major orthopaedic surgery. 46% of patients manifest
delirium in the postoperative stage. From the study, postoperative pain is correlated to the onset of
delirium in the postoperative stage.

In major orthopaedic surgery in geriatric patients (N=25) aged between 75-85 with intraoperative
heating, the incidence of overall delirium is 15%; delirium with a single event in the controls during
the stay is 40%; severe delirium is 5%; delirium in the postoperative stage is 15%; and delirium on

discharge is 5%.

In major orthopaedic surgery in geriatric patients (N=25) aged between 75-85 without
intraoperative heating, the incidence of overall delirium is 32%; delirium with a single event in the
controls during the stay is 50%; severe delirium is 12%; delirium in the postoperative stage is 29%;
and delirium on discharge is 13%.

Pharmacological treatment of delirium:

With intraoperative heating: quetiapine 25 mg (% or 1 pill twice/day), Haloperidol 8 drops.
Without intraoperative heating: quetiapine 25 mg (1 pill twice/day) and Haloperidol 1 dose i.m.
Without intraoperative heating, with low mini nutritional assessment: olanzapine 1 pill once/day,
quetiapine 25 mg (2 pills once/day), Haloperidol 1 dose i.m.

Preoperative IADL score in geriatric patients (N=50; aged between 75-85) undergoing major
orthopaedic surgery is 5+4. Postoperative IADL score in geriatric patients group A (N=25)
undergoing major orthopaedic surgery with intraoperative heating is 3+2. Postoperative IADL score
in geriatric patients group B (N=25) undergoing major orthopaedic surgery without intraoperative
heating is 2£1. In the 50 patients before the operation, the mini nutritional assessment score is
23+2. On discharge, in group A with intraoperative heating, the mini nutritional assessment score is
21+2. In group B without intraoperative heating, the mini nutritional assessment score is 19+1.8.

Postoperative pressure sores in geriatric patients:

Group A (with intraoperative heating): 15% sacrum pressure lesions first stage; 5% sacrum pressure
lesions second stage.

Group B (without intraoperative heating): 8% sacrum pressure lesions fourth stage; 10% sacrum
pressure lesions third stage.

Minimental test postoperative score in geriatric patients:
Group A: 22+1.8
Group B: 18+1.5

Delirium is most frequent in geriatric patients.



Systemic oxidative stress associates with delirium in a geriatric population with hip
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Background:

Oxidative stress ensues in patients undergoing surgery for hip fracture and has

been implicated in the pathophysiology of delirium. Circulating free thiols (R-SH, sulfhydryl
groups) serve as biomarker of systemic oxidative stress since they are rapidly oxidized by
reactive species, acting as potent antioxidants. We aimed to investigate the relationship
between delirium and systemic oxidative stress in older patients hospitalized with hip
fracture.

Methods:

Patients aged 65 years or more, acutely admitted due to hip fracture, were included

between 2005 and 2008. Plasma samples were collected longitudinally during hospitalization.
Delirium was diagnosed by the Confusion Assessment Method. Free thiols were determined
in plasma using colorimetric detection. Baseline albumin-adjusted plasma free thiol
concentrations were both cross-sectionally and longitudinally evaluated in relation to
delirium.

Results:

In total 813 plasma samples from 336 patients were analysed. Delirium was

experienced by 110 (33%) patients. Mean albumin-adjusted free thiols of patients who
experienced delirium (7.3£SD 1.4 uM/g) was lower than that of non-delirious patients (7.5+SD
1.3 uM/g) (P=0.050). Multivariable logistic regression analysis, adjusted for age, preexisting
cognitive impairment and complications, indicated that delirium was significantly inversely
associated with albumin-adjusted free thiol concentrations (P=0.006). The significant
association between delirium and albumin-adjusted free thiols tested in all the samples was
also shown by linear mixed model analysis after adjusting for age, preexisting cognitive
impairment, complications and time in relation to surgery (P=0.029).

Conclusions:
Reduced concentrations of free thiols, reflecting systemic oxidative stress, are
associated with delirium onset among patients with hip fracture.
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Background:

Medication has been considered as both a predisposing and precipitating factor for delirium.
The same medications that are thought to increase the risk of precipitating delirium, such as
Antipsychotics and Hypnotics, are also used as treatment. This study aimed to comprehensively
review all available literature on medication associated causes, management and treatment of
delirium in adult patients (>18 years) with and without dementia.

Methods:

Following Protocol registration (PROSPERO CRD42022366020) a search strategy was developed
with the help of a research librarian at both the Universities of Iceland and Innsbruck. A systematic
search across 12 databases was conducted. The SRs were conducted according to the Cochrane
best practice standards and reported in line with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines.

Results:

A total of 3635 records were identified across 12 scientific databases of which 107 publications
were included in this study. Good quality studies, as well as comprehensive medication related
information was, scarce. A total of n=158 individual drugs were identified across 20 different drug
classes. Causative drug related mechanisms include Neurotransmitter imbalances, Pharmacokinetic
changes and Physiological processes. The most serious combinations are those involving Opioid
analgesic & Dopamine agonists. Therapeutic alternatives and specific information on drug dosage
and form was almost entirely missing.

Conclusion

This research has shown the paucity of specific medication related information and prescribing
guidance available in the literature. Further studies will focus on extending the information to
include several other patient groups (peri-operative, cancer etc.).
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Background:
To review and synthesise existing qualitative evidence on multidisciplinary healthcare providers’
experiences of caring for inpatients with delirium.

Methods:

We systematically searched OVID Medline, CINAHL, Embase, Emcare, PsychINFO, AMED and Web
of Science databases for articles published between 1990 and 2022. Primary qualitative research
articles published in English language peer reviewed journals were included. Questionnaires,
surveys and secondary analysis of qualitative data were excluded. Article inclusion and study
quality was assessed by two independent reviewers. Themes were identified using a qualitative,
meta-summary approach, including both thematic synthesis and content analysis. The Confidence
in the Evidence from Reviews of Qualitative Research (GRADE-CERQual) approach was used to
determine the level of confidence for synthesised findings.

Results:

Within the 25 included studies, we identified six major themes: 1) Identifying and caring for
patients with delirium is challenging; 2) caring for patients with delirium can place an emotional and
physical burden on nursing staff; 3) staff often feel unsupported and ill-equipped when identifying
and managing delirium; 4) attitudes towards delirium are variable; 5) screening tools and delirium
guidelines are inconsistently used and not universally valued; 6) delirium knowledge and education
is lacking but desired.

Conclusions:

Healthcare providers often find caring for hospitalised patients with delirium challenging and
complex. Organisational facilitation of multidisciplinary teams that communicate well and are
supported by appropriate, needs-focussed education and tools can improve the experience
of providing care for inpatients with delirium. Further research is needed to better inform
implementation of multidisciplinary delirium prevention and management



Comparison of Prognostic Performance of Three Delirium Assessments in Older
Hospitalized Emergency Department Patients shows Promising Results for Clinical
Impression from Primary Care
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Background:

Delirium is frequent in older acute hospitalized patients and has significant adverse effects,

but remains underdiagnosed, despite the development and implementation of various delirium
screening methods. This study aimed to investigate the performance of three delirium assessments
- clinical impression from primary care (consulting primary care notes), a risk assessment (VMS
delirium score), and screening instrument (4AT-score) - in predicting delirium occurrence during
hospitalization of older Emergency Department (ED) patients.

Methods:

This was a single-centre, retrospective cohort study including acute hospitalized patients aged 2
70. Data was extracted from Acutelines, a hospital-based biobank, and hospital electronic health
records. A chart-based review for delirium during hospitalization was used as reference standard
delirium. Logistic regression analysis was performed to evaluate the prognostic performance of the
assessments.

Results:

Data of 655 patients was included. Median age was 76 years and 407 (62%) were male. In 146
patients (22%), delirium was present during hospitalization. Male gender, frailty, and increased
respiratory frequency were associated with delirium occurrence. Positive impression from primary
care yielded an odds ratio (OR) of 7.9 for predicting delirium occurrence, VMS delirium score an OR
of 3.2 and 4AT-score an OR of 3.3.

Conclusion:

The delirium assessments primary care clinical impression, VMS delirium score, and 4AT-score
were all significant predictors for delirium occurrence in older acute hospitalized patients. The
good performance of primary care clinical impression appears particularly promising, as it is easy
and early available and has potential to be further optimized and integrated into early delirium
detection strategies.
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Background:

Delirium is a geriatric syndrome characterized by alteration of multiple cognitive functions,
during acute clinical condition, with consequences of health outcomes and costs. According to
some studies in the Emergency Department the prevalence is 40%. Our aim was to estimate the
prevalence and features of Delirium in ED.

Methods:

After a careful knowledge and systematic review of International and National literature on medical
databases, we have used the 3D-CAM scale.

Results:

We analyzed 100 subjects in the ED in time frame Sept-Dec 2023. Average age 86 years. In 47% of
cases the 3D-CAM was administered with physical examination. The Delirium prevalence was 48%.
The triggering causes include infections (70%), cardiorespiratory problems (20%), pain, anemia,
dehydration (10%); an overlap with dementia occurred in 62% of cases. Pharmacological treatment
was implemented in 52%. Quetiapine and Haloperidol were the most used drugs (31% - 23%),
Promazine (19%). Benzodiazepines (6-10%), soft restraints reach 40%. The 67% of delirium patients
were hospitalized vs 46% of non-delirium, with an average hospital stay of 26 days vs 18. Regarding
outcomes we detected that patients with Delirium noted an increase in hospitalization days, greater
probability of developing complications(40%), greater number of laboratory-radiological tests (41),
worsen residual autonomy, access to rehabilitation or residential facilities (30%), death in 13%.

Conclusions:

Through knowledge and use of 3D-CAM it is possible to recognize and carefully manage Delirium
in the ED, improving the approach to elderly patients. Prevention and management of Delirium in
the ED is highlighted as Best Practice in International Geriatric Guidelines.
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Background:

Delirium is associated with several negative outcomes in older people. It is an independent risk
factor for subsequent development or progression of dementia. Despite evidence of symptoms
persisting up to 12 months, little is known about non-pharmacological strategies to manage
delirium in the long-term. This study’s objective was to conduct a qualitative investigation of the
perceived home rehabilitation and support needs of older people who have experienced delirium
and have been discharged home.

Methods:

A realist approach was employed to qualitatively investigate the perceived home rehabilitation
needs of older people who have experienced delirium during a hospital. Semi-structured interviews
were conducted with 41 key stakeholders (older people (5), carers (12), and healthcare professionals
(24)). Data were analysed using a realist approach to identify what works, for whom, and in what
context.

Results:

Several inter-connected themes were identified as potential resources that enable recovery from
delirium - a) social contact and recovery of social lives, b) the need for information, support, and
education, c) personalisation and personhood, d) relationship continuity with professional carers,
e) the experience and involvement of carers, f) treating the cause and healthy lifestyle. When
considered against the specific contextual factors that emerged from the data, these findings
can help identify features of an effective rehabilitation intervention to help people recover from
delirium at home.

Conclusions:

This study addresses notable research and practice gaps in the long-term treatment of delirium for
at home. This knowledge can contribute to an evidence-based theory of community-based delirium
recovery.
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Background:

Delirium will occur more often in community-dwelling people as the population

ages, increasing the a-priori risk. The primary aim of our study was to determine delirium
prevalence

and incidence in older people living at home. The secondary aim was to examine delirium risk
factors

in this population.

Methods:

This is a systematic review guided by the Joanna Briggs Institute Manual for Evidence Synthesis.
We queried PubMed/MEDLINE, CINAHL, Embase and Google Scholar from inception to July
2023. We selected studies reporting delirium prevalence or incidence rate in individuals aged 265
years and residing at home. Studies about delirium caused by alcohol or recreational drugs were
excluded. We extracted and analysed study characteristics, point prevalence, one-year period
prevalence or incidence, and risk factors.

Results:

We identified 23 studies. The delirium prevalence rate was 0.2%-8.3% in older community dwelling
people, 1.4%-44.1% in frail persons with home care or who consulted a general practitioner,

and 16.0%-27.6% in persons referred for outpatient psychogeriatric care. The one-year period
prevalence and incidence was 0.1%-5.8%. Studies that employed a delirium-specific instrument
reported higher rates than studies based on routinely collected healthcare data. We identified nine
studies that examined 22 risk factors of delirium. A statistically significant association was found
consistently with frailty, but not with demographics, medical history, or other factors.

Conclusions:

Delirium prevalence rates were substantial in frail community-dwelling older people and persons
referred for outpatient psychogeriatric care. Studies relying on routine healthcare data

showed the lowest prevalence rates, which suggests that delirium is often missed or not registered.
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Higher Pan-Immune Inflammation Value At Hospital Admission is a Risk Factor for
Delirium: Preliminary Results From a Single-Center Study
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Background:

Inflammation is one of the essential hypotheses in the pathogenesis of delirium. Although various
peripheral blood inflammation markers are shown to be related to delirium in different settings,
there is no evidence of the relationship between delirium and Pan-immune inflammation value
(PIV), a novel composite biomarker to predict inflammation. This study aimed to assess the
relationship between PIV at hospital admission and delirium.

Methods:

The study included 125 hospitalized patients over 60 years old. Delirium was screened via the
Turkish version of the 4-AT Test. Frailty status was assessed with the Clinical Frailty Scale (CFS) and
scores >4 were defined as frailty. PIV was calculated using the formula (neutrophil x monocyte x
platelet)/lymphocyte. High PIV was defined as scores >372.

Results:

Median (IQR) age was 73 (66-80) and 54.4% (n=68) were female. The median (IQR) follow-up time
was 20 (11-38) days. Delirium occurred in 22.4% (n=28) of the patients during hospitalization.
Patients who developed delirium were older, more frequently had frailty, dementia, depression,
congestive heart failure, and hypothyroidism and had higher C-reactive protein (CRP), Leukocyte,
Neutrophil, Neutrophil lymphocyte ratio (NLR) and Pan-immune Inflammation value (PIV).
According to the previously defined cut-off for PIV (>372), patients with delirium more frequently
had high PIV (p<0.05) (Table 1). In the logistic regression analyses, high PIV was related to delirium,
regardless of age, sex, frailty, dementia, depression,

congestive heart failure, and hypothyroidism (OR: 4.99, 95%Cl: 1.02 - 24.34, p=0.047). (Table 2)

Conclusions:
This is the first study revealing the relationship between high PIV at hospital admission and delirium
occurrence. PIV may be a novel biomarker for delirium prediction.



Table 1. Bascline demographical charncteristics and comprehensive geriatric assessments of
participants afl hospiial admission, according to delirium development.

Patients with Patients without P value
delirium delirinm
| n= 28 (22.4%) 0~ 97 (77.6%)
Age, median (IQR) 71 (64-70) $3(73-87) <0001
Older Age (= 75 years), n (%) | 28 (28.9%) 20(71.4) <0001
Female sex , n (%) | 32 (33.6%) 16 (57.1%) 0741
Hospitalization time (days), median (1K) | 16 (9.0-25.5) 45.0(33.0- 64.00 | =0.001
Diabetes Mellitus, n (%) 41 (45.6%) Y321 %) 0.210
Hypertension, n (%) | 62 (63.9%) 17 (60.7%4) | 0422
Depression, n (%) 1 (1.1%) 5(17.5%) <0001
Congestive Heart Failure, n (%) [ 11 (12.2%) 9032 1%) LALE)
Cardiovascular Diseases, n (%) | 24 (26.7%) B (28.6%) | LE43
Hypothyroidism, o (%s) 7 (7.8%0) B (21.4%) 044
Hyperthyroidism, n (%) | 3(3.3%) 1 (3.6%) | 0.952
_ Malignancies, n (%) 16 (17.8%) 5(17.9%) 0992
Dementia, n (%) EXEED) th %) . -cmnm
Rheumatologic diseases, m (%) | 16 (17.8%) 3 (10.7%) | 1374
Molmonary Diseases, n t%: | 14 (15.6%) B (2].4%) _ ILI'E:BS:"
Chronic Renal diseases, n (%a) 16 (17.8%) 6 (21 4%) (L.6GS
 Osteoporosis, o (%) 13 (14.4%) B (28.06%) L0088
Multimorbidity, n (%) |78 (86.7%) 27 (96.4%) 0150
4- AT score . ] [ﬂ (k2.0 8 (6.5 .10, i} . <0001
Prehospitatization CFS score, median (IQR) 5 (4.0-5.0) 6 (6.0-7.0) - =0.001
Prehospitalization Frailty (CFS=4), n (%) 49 (50.5%) 26 (92.9%) =(.001
Current mFFI score, median (10R) 3 01.0-4.0) 4 (3.0-4.5) <ih 01
Current Physical Frailty (FF1 =2), n (%) | 57 (58.8%) 25 (92.6%) 0001
MNA-sT score, mudun{]QFt) | 9 (B.0-11.0) 7({5.5-8.5) | =oo1
SARC I'H.'mt', median (IQR) | 3(L. -6, l.'l]n 6 (3.0- 8.0) . <0001
Malnutrition (MNA<8) | 24 (24.7%) L6 (57.1%) o
Woaist circumstance, medianTOR) | 95 (31.0-106.0) 98 (AE.0- 1030 | 0498
Calf circumstance, median{ IQR) | 33(30.5- 35.0) 30(27,0- 34.0) 0046
| Midd- -arm circumstance, median{IQR) | 26(24.0- 3000 34 (23.0-28.5) | (L2060
BMI, median(IQR) [25(227-29.3 26 (24.4- 31.3) 0.243
h_umhn:-r of drugs, median (TOQR) | T(5.0- 10.0) 2 (6.0- 12.0) | 0.299
Polypharmacy, n (%) | 63 (75.0%) 21 (B0.8%) | 0.749
Falls, n (%) | 39 (40.2%) | 12(42.9%) 0801
Lrinary incontinenee, o %) | 31 (32.3%) | 20 (71.4%) <ih.001
Hospital mortality, o{%:) F3.01%) 5(17.9%%) 0=
O reactive protein, medinn (TQR) 126 (3.746.99 298 ( 11.8=79.8) 0025
- Leukocyte, median (10R) | 7.5 (54-9.2) | 9.7 (7.6-12.8) 0003
_ Lymphocytes, median (IQR) | L3 (0.8-1.8) | 1.2 (0.9-1.8) 0.976
. Newtrophil, median (10R) | 5.2 (3.2-1.2) | 1.8 (5.2-10.8) __u:ﬂ.ﬂEI'l__
Platelet, median (IOR) [ 2335 (178.5-297.5) | 233.0(153.0-317.5) | 0.847
Monocyte, median (IQR) L6 (0A4-0.8) 0.6 (0.4-0.7) 0.274
“Hemoglobulin, median (IQR) 109 (9.1-13.3) 1100 (8.5-11.7) 0.078
_Neutrophil lymphacyte ratio, median (IQR) 3.8 (24 6.9) [59(40-8.7) 0014
Pan-immune Inflammation valoe, median 590.8 t”'ﬁl 211120} | 678.8 fﬂl:u 7-1894, IJ] 36
IQR) | : |
PINV-High (=372} o (%) [ 35 (0. 5% | 24 (£3.T%) ihiv4




Table 2- Logistic Regression Analysis of the independent factors associated with delirium.

Delirium
Odds Ratio 95%%C] p-value

Model 15 Age 110 101119 0020
Female sex 0.50 0.13-1.79 0,288

 Frailty (CTS =4) L 4.73 | 0.91-24.80 | 0.065

| Dementia | 2.56 | 0.39-16.73 | 0.324
__[_)EE'&LiEnn 159 0. 73-242 50 0056

| Congestive Heant Failure | 4.49 | 1.09-19.70 | 0.037
Hyvpothyroidism 1.59 I.#d-iﬂ‘_l 016

" High PIV(>372) 499 1022434 0.047

*The model is adjusted for age, sex, frailty (CFS > 4), presence of dementia, depression,
congestive heart failure, and hypothyroidism. { Nagelkerke R square: 0.550)
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Background:

Falls are common and costly for people living with Dementia (PLwD). Dementia and falls are
strongly associated with delirium. Utilising digital technology to prevent falls and delirium has the
potential to improve quality-of-life and provide cost savings to health and social care. Hence, it is
crucial that digital interventions are well-designed and user-centred to be acceptable and usable.
‘Keep On Keep Up’ (KOKU) is a UK National Health Service approved gamified digital health
program developed to maintain function and reduce falls through tailored FAME/OTAGO strength
& balance exercises, and health literacy games to educate and encourage older people including
PLwD about brain health and prevention delirium.

Methods:

Informed by the Medical Research Council framework, we co-developed KOKU with PLwWD in the
community (KOKU-LITE). We initially conducted stakeholder consultations with 29 participants
including focus groups, one-to-one interviews, and one-to-one interactive sessions. We then
discussed the feedback from the stakeholder consultations with our project advisory group (formed
of 4 members- PLwD), conducted an ideation session with a software development company and
our project team; further consulted with the participants then agreed and refined the content.

Results:
KOKU-LITE program was developed through an iterative process. The final prototype is the refined
KOKU-LITE dementia-friendly program.

Conclusion:

Digital technologies have emerged as promising interventions for PLwD but need to be designed
and tested by taking their needs into account. This research will examine how the KOKU-LITE
program can be delivered effectively in the community dwelling PLwD with an aim to prevent falls
and delirium.
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Background:

The accuracy of clinical nurse-documented delirium assessments in the ICU

varies, limiting utility in clinical research. We sought to evaluate and optimize agreement
between clinical nurse-documented delirium assessments and trained researcher assessments.

Methods:

We analyzed data from two prospective cohorts that enrolled ICU patients with acute
respiratory failure or shock who were assessed daily for delirium by bedside nurses (using the
ICDSC) and trained researchers (using the CAM-ICU). We categorized delirium status using
validated cutoffs and graphically examined agreement between matched nurse/researcher
assessments. We derived logistic regression models that used individual ICDSC components,
mechanical ventilation status, and admission SOFA to predict delirium in non-comatose patients
with complete ICDSC data, using researcher CAM-ICU assessments as the reference standard.
We internally validated models using ten-fold cross-validation.

Results:

In 279 patients, 1,535 clinical ICDSC assessments were matched with researcher

CAM-ICU assessments. Figure 1 shows inconsistent agreement between clinical nurse
assessments using the established cutoff (ICDSC 24) and trained researcher assessments.
Alternatively, a logistic regression model informed by individual ICDSC components and clinical
data predicted a positive research CAM-ICU with good discrimination (Figure 2) and performed
well in cross-validation (F1-score: 0.72). Mechanical ventilation status and ICDSC component
scores for hyperactivity and hypervigilance were the strongest predictors of a positive researcher
assessed CAM-ICU.

Conclusions:

A delirium model informed by bedside nurse ICDSC findings and clinical

variables accurately detects delirium in the ICU and can therefore be used in future research
that leverages large, multicenter clinical datasets to advance understanding of delirium
mechanisms, trajectories, and outcomes.
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Background:

Delirium increases mortality and leads to poor clinical outcomes. This study was conducted to
explore the risk factors associated with delirium in internal medicine inpatients. We aimed to
develop a model to predict delirium early in the hospitalization of inpatients requiring acute medical
care.

Methods:

We analyzed data from 1,288 patients in the general internal medicine unit, encompassing

64 variables such as demographics, clinical data, and information on medications, including
psychotropic medications. Synthetic Minority Over-sampling Technique was applied to the training
set to address data imbalance, and features were selected using the forward feature selection
method, with 10 features chosen for each algorithm. The ML algorithms used in this study were
extreme gradient boosting (XGB), light gradient boosting machine (LGBM), logistic regression (LR),
random forest (RF), and support vector machine (SVM).

Results:

The analysis revealed that LR was the most effective in predicting delirium. The performance of LR
showed an AUC of 0.807, sensitivity of 0.750, accuracy of 0.866, specificity of 0.875, and an F1
score of 0.447. The most influential variables for predicting delirium were respiratory medications,
antipsychotics, and gastrointestinal medications.

Conclusions:

This study developed and validated an LR-based ML model for predicting delirium in general
internal medicine patients. The model includes modifiable variables such as medications, which
could be useful in establishing guidelines for preventing delirium in various internal medicine
patients.
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Background:

One-third of ICU survivors suffer from long-term cognitive impairment, not exclusively after
delirium. Self-reported screening tools may provide an efficient method to assess cognitive
impairment in large patient populations simultaneously. We evaluated the correlation between a
subjective and objective cognitive screening tool in ICU survivors, and explored associated factors.

Methods:

Patients from two Dutch University ICUs underwent cognitive assessment using a subjective
(Cognitive Failure Questionnaire [CFQ-14]) and an objective (modified Telephone Interview for
Cognitive Status [TICS-m]) screening tool during a structured telephone interview, conducted
median 3.6 months post-ICU. Correlation was assessed using Spearman’s rank correlation test.
Associations were explored using multiple linear regression, including relevant covariates and
concurrent health problems such as depression (Hospital Anxiety and Depression Scale [HADS-D]).

Results:

Cognitive impairment was present in 20% (n=76) of 380 patients (only CFQ-14 score 243, n=19,
5%; only TICS-m score <33, n= 53, 14%; based on both definitions, n=4, 1%). CFQ-14 and
TICS-m scores were not relevantly correlated (r=-0.12, p=0.02). HADS-D scores were significantly
associated with standardized CFQ-14 scores (adjusted $ 0.17; 95% CI 0.09 - 0.25; p<0.01),
whereas age (adjusted B -0.02; 95% CI -0.04 - -0.01; p<0.01) and coma (adjusted B -0.40; 95% ClI
-0.81 - -0.01; p=0.05) were significantly associated with standardized TICS-m scores.

Conclusions:

Subjective and objective cognition were not relevantly correlated. Depression was significantly
associated with subjective cognition, whereas age and coma were significantly associated with
objective cognition. Although both subjective and objective cognitive screening tools may be
equally valuable, they should not be used or interpreted interchangeably.
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Figure 1. Correlation between subjective (CFQ-14) and objective {TICS-m) cognition scores

Mote: a higher CF0-14 score indicates worse cognitive functioning, while a higher score on the TICS-m indicates
better cognitive functioning. The shaded grey area represents the standard error of the regression line.
Abbreviations; CFQ-14=Cognitive Failure Questionnaire-14: TICS-m=Telephone Interview for Cognitive Status -
modified.

Table 1. Multivariable linear regression models to explore factors associated with subjective and

abjective cognition
Subjective cognition [CFQ-14, Objective cognition® [TICS-m,
standardized)® (n=123} standardized) (n=123)

Factor Adj. Beta® Q554 1 p-value Adj. Beta® 5% CI p-value
Standardized CFO-14 score? - - - -0,05 -0.20, 0.10 0.5
Standardized TIC5-m score” -0.08 -0.31,0.15 0.4 - -
Mlale sax =023 -0.67,0,20 0.3 -0.13 -0.49, 0,22 0.5
Ape [years) 0.00 0,02, 0.02 0.8 002 <0.04, 0.0 <001
Delirium 001 0.57,0.54 =0.9 0.06 0.50,0.359 0g
Coma 011 -0.41, 0,62 Q.7 -0.440 40,81, -0,01 0.05
Severity of liness [SOFA) 0002 =0.10, 0.06 0.6 Q.02 004, 0.08 0.5
Length of ICU stay 0.00 -0.03,0.03 0.8 -0.01 003, 0,01 0.4
Fatigue score [CI5-8) -0.01 -0.03, 0.01 0.5 0.00 -0.02, 0.0 0.8
Depression scone (HADS-D) 017 0.09, 0.25 <0.01 -0.02 -0.08, 0.05 0.5

SCFQ-14 and TICS-m scores were 2-standardized in order o allow tor direct comparisons between the two
madels. The beta coefficients in the models represent the number of standard deviations change in the
outcome variable for a one-unit change in the predictor variable.

abhbreviations: CRO-14=Cognitive Failure Questionnaire:14; CI5-BE=Checklist Individual Strength-8; HADS-
D=Haospital Anxiety and Depression Scale = Depression; ICU=intensive care unit; 50FA=5%equential Organ Failure
Assessment; TICS-m=Telephone Intendew for Cognitive Status = modified.
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Background:

Cognitive reserve (CR) modulates the relationship between life-course related brain changes
(lifeBC) and cognitive decline. Although underlying mechanisms of CR remain unknown, increased
preoperative CR attenuates postoperative delirium (POD) risk. We investigated whether the
probability of the brain being in a functionally redundant state - the existence of multiple
independent pathways between brain regions - across time (DFR) 1) is a mechanism of CR and 2)
relates to preoperative POD risk factors.

Methods:

Aim1: An open-access fMRI/behavioural dataset (n=301 healthy subjects, 18-89yrs) was analysed.
DFR was calculated from regional grey matter (GM) dynamic functional connectivity matrices.
Mean cortical GM amplitude (GMamp) and cortical GM volume (GMvol, based on structural T1
images) served as our measures of lifeBC. Multiple linear regression tested the modulating effect
of DFR on the relationship between lifeBC and cognitive function: executive functioning, episodic
memory, semantic memory. Aim2: Preoperative fMRI data (n=27 surgical patients >65yrs) was
acquired and the patientwise DFR was correlated with the Clinical Frailty Score and the MoCA
score of cognitive impairment.

Results:

DFR modulated the association between GMamp and semantic memory (t=3.7687, p=0.0002) and
executive function (t=-1.9782, p=0.0489). DFR didn’t modulate the association between GMvol
and cognitive function. Increased DFR showed a trend towards an association with reduced frailty
when controlling for age (r=-0.4015, p=0.0576) but not with cognitive impairment.

Conclusions:
DFR serves as a metric of CR when looking at specific cognitive elements and defined dimensions
of lifeBC. DFR may serve as a protective factor against frailty and potentially POD risk.



Melatonin does not reduce delirium severity in hospitalized older adults: results of
a randomized placebo-controlled trial

Authors:

1. Peter Lange, University of Melbourne, Australia

2. Alisa Turbic, Australian Catholic University, Australia

3. Cheng Hwee Soh, University of Melbourne, Australia

4. Daniel Clayton-Chubb, Monash University, Australia

5. Kwang Lim, University of Melbourne, Australia

6. Rachel Conyers, University of Melbourne, Australia

7. Rosie Watson, University of Melbourne, Australia

8. Andrea Maier, National University of Singapore, Singapore

Background:

Delirium is common in older inpatients, causing distress, cognitive decline, and death. There is an
urgent need for effective delirium treatment. Sleep wake cycle is disturbed in delirium; endogenous
Melatonin is perturbed, and exogenous Melatonin is a safe and effective medication for sleep
disorders. This study aims to determine the effect of oral Melatonin 5mg immediate release (IR)
nightly for 5 nights on severity of delirium in older (265 years) medical inpatients.

Methods:

This was a double-blinded, randomized controlled trial in general internal medicine units of

a tertiary teaching hospital. Older inpatients with Confusion Assessment Method positive,
hyperactive or mixed delirium within 48 hours of admission or onset of in-hospital delirium were
included. The primary outcome was change in delirium severity measured with the Memorial
Delirium Assessment Scale (MDAS). A previous pilot trial showed 120 participants randomized
1:1 to Melatonin or Placebo would provide 90% power to demonstrate a 3-point reduction in the
MDAS.

Results:

One hundred and twenty participants were randomized, 61 to Melatonin 5mg and 59 to Placebo.
The medication was well tolerated. The mean MDAS improvement was 4.9 (S.D. 7.6) in the
Melatonin group and 5.4 (S.D. 7.2) in the Placebo group, p-value 0.42, a non-significant difference.
A post-hoc analysis showed length of stay (LOS) was shorter in the intervention group (median 9
days [Interquartile Range (IQR) 4,12] vs Placebo group 10 [IQR 6,16] p-value =0.033, Wilcoxon
Rank Sum test).

Conclusion:
This trial does not support the hypothesis that Melatonin reduces the severity of delirium.



Delirium occurrence rates across settings and effects of implementing a Delirium
Prevention Unit at a tertiary care university hospital

Authors:

Mira Schomann, University Medicine Greifswald, Germany
Sophie Leroy, University Medicine Greifswald, Germany
Annika Haase, University Medicine Greifswald, Germany

Liane JanfBen, University Medicine Greifswald, Germany
Agnes Floel, University Medicine Greifswald, Germany

Robert Fleischmann, University Medicine Greifswald, Germany

Background:

Delirium is characterized by an acute onset and fluctuation of altered consciousness, as well as
impaired attention and disorganized thinking. In non-ICU settings, it affects approximately 10-20%
of elderly patients, putting them at risk for increased complication rates, inferior outcome and
long-term care dependency. A Delirium Prevention Unit (DPU) was established to mitigate these
negative effects of delirium in inpatients treated at the University Hospital Greifswald (UMG). Data
collected during the implementation process and subsequent routine business provides a unique
opportunity to investigate actual delirium occurrence rates across medical disciplines at a tertiary
care hospital.

Methods:

The DPU was first implemented in routine inpatient care at the departments of internal medicine,
neurology and general surgery in July 2021. Patients at increased risk for delirium were screened
using the confusion assessment method (CAM) and managed by a team consisting of neurologists,
pharmacists and specialized nurses.

Results:

A total of 5533 patients were seen by the DPU in the departments of internal medicine (n=1901),
neurology (n=2019), and general surgery (n=1613) during the period from 01/04/22 to 25/04/24.
The mean delirium occurrence rate amounted to 11.54%, comprising of 12.45% in internal
medicine, 15.4% in neurology, and 5.65% in general surgery.

Conclusion:

Delirium remains an underestimated neuropsychiatric complication. Interestingly, the
implementation of a DPU led to a more profound decrease in delirium occurrence rates in surgical
as compared to medical settings. We hypothesize that prevention of postoperative delirium is more
effective than delirium of other etiologies.
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Background:

Postoperative delirium (POD) is a severe issue in healthcare, particularly affecting older patients.
Marked by a rapid onset and varying levels of consciousness and attention, POD results in longer
hospital stays, impaired outcomes, and increased healthcare costs. Management is challenging
due to symptom variability and lack of routine biomarkers. Most studies are limited to a single
biomarker type, our multimodal approach includes biofluids (blood, CSF), neurophysiological
measures (EEG, NIRS), and imaging (MRI). We aim to categorize biomarkers (risk, diagnostic,
prognostic, monitoring etc.) by their clinical utility while exploring POD’s pathophysiological
patterns, such as neuroinflammation or blood-brain barrier disruption.

Methods:

We systematically searched PubMed, Embase, and Cochrane databases, reviewing 1770
publications independently by two researchers. Included were clinical and observational trials,
excluding case reports, reviews, and interventional studies. We excluded studies focusing
exclusively on patients with dementia or other postoperative neurocognitive disorders and those
involving cardiac or neurosurgery. Studies including both patients with and without dementia were
not excluded. Our study design followed Bernhardt et al., 2023, for unifying biomarker classification
across neurological diseases.

Results:

From 211 eligible studies, 102 were included for data extraction. We identified 50 blood-, 37 CSF-,
5 EEG- and 9 MRI-based studies. Data extraction parameters were peer-reviewed by experts in
the field. Initial results are expected by November. The number of included studies may change
due to further screening.

Conclusion:
This review will provide a comprehensive overview of biomarkers for delirium, offering a valuable
framework for future research.
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Background:

Postoperative delirium (POD) is the most common neurological adverse event among elderly
patients undergoing surgery. Delirium prevention and treatment interventions are currently limited.
This study will evaluate the effect of transcranial electrical stimulation (tES) on the incidence of
POD.

Methods:

We are performing a randomized, double-blind, sham-controlled trial using single-session
postoperative application of tES in the recovery room in 225 patients (>65 years) undergoing
elective major surgery. Patients are randomly allocated (ratio 1:1:1) to one of three study groups: (1)
transcranial alternating current stimulation in the alpha frequency range (alpha-tACS) over posterior
parietal cortex [2 mA, 20 min], (2) anodal transcranial alternating direct current stimulation (tDCS)
over left dorsolateral prefrontal cortex [2 mA, 20 min], (3) sham [2 mA, 30 s] (Figure 1). Delirium

is screened twice daily with the 3-minute diagnostic interview Confusion Assessment Method
(3D-CAM) in the five days following surgery. The primary outcome is the incidence of POD defined
as at least one positive screening during the five first postoperative days compared between

tACS and sham groups. Secondary outcomes include delirium severity, duration, phenotype,
postoperative pain, postoperative nausea and vomiting, electroencephalographic (EEG) markers,
and fluid biomarkers (Figure 2).

Discussion:
If effective, tES is a novel, easily applicable, non-invasive method to prevent the occurrence of
POD.

Status:

Over 90% of the patients have been enrolled in the trial. The recruitment is planned to be
completed by mid-September 2024. We will be presenting the first results of the primary and
secondary analyses at the EDA 2024.
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Figure 1: lllustration of electrode placemant and electric field distribution. Applied transcranial
electrical stimulation on an MN| head/brain for (A) LACS group (stimulation frequency. 9.5 Hz,
alectrodes centerad over P3 and P4; elactrode diameter: 5 em) and (B) tDCS group (electrodes
centered over F3, anode, and Fp2, cathode, electrode diameter. 5 cm), simulated using SimMNIbs.
tACS: transcranial alternating current stimulation, tDCS: transcranial direct current stimulation. (Figure

from DOI: 10.1101/2024.07.11.24310269
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Figure 2: Timeline of the study interventions and visits. PACU: post-anesthesia care unit, EEG:
electroencephalography, tES: ranscranial elecirical stimulation, RASS: Richmond Agitation-Sedation
Scale, 3D-CAM: 3-minute diagnostic interview Confusion Assessment Method. NRS: Numerical Rating
Scale, (Figure from DOI: 10,1101/2024.07.11,24310269).
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Introduction:

This study aimed to explore the perceptions of geriatricians and senior geriatric trainees in Europe
of the complex relationship between dementia, delirium and frailty, including relative prevalence,
overlaps and causality.

Methods:

An online anonymous survey was administered across 30 European countries, via the mailing list
of the European Geriatric Medicine Society (EuGMS), national member groups and the authors’
professional networks. Questions were framed in the context of recently hospitalised 80-year old
patients with unplanned admissions.

Results:

Within the 440 included surveys, respondents considered frailty to be more common and dementia
to be less common than delirium in our hypothetical cohort. Most respondents felt that 41-60%
of such patients with dementia would also have delirium (i.e. delirium superimposed on dementia,
DSD) but that only 21-40% of such patients with frailty would also have delirium. Severe dementia
and previous delirium were considered the strongest risks for future in-patient delirium. However,
many considered pre-frailty a moderate (44%) or even strong (19%) risk for future delirium; a
minority considered severe dementia a low risk for future delirium. Respondents viewed DSD as
having the strongest influence on in-hospital mortality and discharge to residential care, while
dementia was perceived to more influence future residential care, and frailty to influence future
mortality.

Conclusions:

Geriatricians and trainees across Europe gave quite varied responses to questions about delirium,
dementia and frailty prevalence, co-occurrence and consequences. This indicates a need for the
performance and wide dissemination of robust, prospective research examining all three conditions
in older hospital cohorts.



Respondents’ assessment of the strength of selected risk factors for developing incident delirium
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The role of neopterin in delirium
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Background:

Inflammation has been proposed to play a key role in the pathophysiology of delirium. Neopterin is
a marker of cellular immune activation and a proxy measure of interferon gamma (INF-Y') activity.
Few studies have examined neopterin concentrations in cerebrospinal fluid (CSF) from delirium
patients, but a 2016 study found levels to be increased.

Methods:

In this prospective cohort study CSF and serum was collected from 345 hip fracture patients

(167 with delirium) and 24 patients with delirium precipitated by a medical condition (all with
delirium). Delirium was assessed daily according to the DSM-5 criteria. IQCODE was used for pre-
fracture dementia status. Neopterin concentrations in CSF and serum were measured using liquid
chromatography-tandem mass spectrometry.

Results:

In hip fracture patients, delirium was associated with higher neopterin concentrations in both CSF
(36.2 nmol/mL vs 29.7 nmol/mL, p<0.001) and serum (38.0 nmol/mL vs 30.0 nmol/mL, p<0.001).
Stratified according to dementia status, the difference in neopterin concentrations were only
statistically significant in serum in the group without dementia. Neopterin concentrations were
much higher in patients with delirium precipitated by a medical condition (CSF 59.2 nmol/mL,
serum 50.6 nmol/mL).

Conclusions:

Our findings suggest a role for cell-mediated immunity in delirium. However, dementia is a strong
confounder. Further investigations are needed to understand why neopterin concentrations are
much higher in patients with delirium precipitated by a medical condition.
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Background:

Delirium can cause morbidity and mortality in older hospitalized patients. Geriatric syndromes
have close relationships with each other. This study aimed to find out the relationship between
malnutrition, frailty, and delirium in older hospitalized patients.

Methods:

The study included patients aged 265 years at a tertiary hospital. 4 A's Test was used for delirium
detection. Anthropometric measurements, comorbidities, and number of medications were
recorded at admission by the nurse and home care professional. Clinical Frailty Scale (CFS), Mini-
Nutritional Assessment Short Form (MNA-SF), Activities of daily living (ADL), and Instrumental
Activities of daily living (IADL) were performed by the geriatrician and gerontologist.

Results:

A total of 124 patients, aged 65 years or older (min 65, max 96) were evaluated. The point
prevalence of delirium was 24.2% according to 4A’s Test. The group with delirium was older than
the group without delirium. Patients with delirium had higher CFS, SARC-F, and lower MNA-SF,
ADL, and IADL scores (p<0.005) (Table 1). Therefore, patients with delirium had lower BMI, CC, and
MAC values. The multivariable analysis model included age, sex, CFS, MNA-SF, and multimorbidity.
Age (OR 1.100, p=0.015), CFS (OR 1.692, p=0.015, and MNA-SF score (OR 0.807, p=0.045) were
independently associated with delirium (Table 2)

Conclusions: The higher age, higher CFS score, and lower MNA-SF score assessed at admission
may be a sign of higher risk of delirium. Performing MNA-SF and CFS may help to define the risk of
delirium. Therefore, managing malnutrition and frailty may be rational to prevent delirium.



Table 1 Comparison of patients with and without delirium

No delirium Delirinm I value
(%4 (30}

Age 72.9(694-77.7) RI4(73.6-848) | 0.001
| Sex, female, n{%) 37(39.4) 17(56.7) 0,096
| MNA-SF 11.0(9.0-12.0) 8.0{4.0-10.5) <0001
Clinical frailty scale 4.003.0-5.0) 6.0(5.0-7.0) <0001
SARC-F 2.00.0-6.0) 5.0(4.7-9.0) <0001
CADIL 6.0(5.0-6.0) 3.5(0.7-5.0) <h.001
LADL £.0(7.0-8.0) 2.0(0.0-7.0) <001
" Body mass index 27.1(23.7-31.2) 25.3(21.9-278) | 0.041
| Calf circumfierence 35.0(31.5-37.0) 31.5(27.7-34.2) | <0001
Mid-arm circumlerence 27.0{25.7-30.0) 25.N23.0-27.00 0.001
| Number of comorbidities 2.0(1,5-3.0 2 002.0-4.0) | 0,364
Mumber of medications 40K 2.0-6.00 5.003.0-8.00 0,369

ADL: activitics of daily living; JADL, instrumental activitics of dailv living; MNA-SE, Mini-Nutritional

Assessment Short Form

Table 2 Multivariable regression analyvsis

OR 95%C1 P value
Age LI 1L.019-1.188) 0015
' Clinical Frailty Scale | 1.692(1.106-2.588) 0.015
| MNA-SF | 0.807(0.655-0,995) 0.045

The model included age, sex, clinic.a[ frailty scale, mini-nutritional assessment short form, multimorbadity

(Nagelkerke R square 0.447, hosmer lemeshow 0.177)
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Background:

Delirium, a serious neurocognitive disorder is common in surgical patients yet is consistently under-
diagnosed. This study evaluated how missed delirium, and delayed diagnosis impacts on the length
of hospital stay and rates of discharge to long-term care facilities among older surgical patients.

Methods:

This secondary analysis of data from a prospective cohort study, included older (70.8-88.7 years)
surgical patients admitted to a tertiary hospital in Melbourne, Australia, from July to December
2021. Researchers used DSM-5 criteria to diagnose delirium post-operatively. Medical records
were reviewed to determine rates of delirium diagnosis by clinicians.

Results:

Of the 271 included patients, 44 (16.2%) were diagnosed with delirium by the researchers. The
review of medical records indicated that 20% of cases were diagnosed promptly within 12 hrs,
16% were missed (no diagnosis), and 64% experienced delayed diagnosis of between 24-72 hours.
Multivariate analysis revealed that missed diagnosis (adjusted coefficient 9.47, 95% Cl 3.22-15.72;
p = 0.003) and delayed diagnosis (between 24-48h) (adjusted coefficient 14.01, 95% CI 10.30-
17.72; p = 0.001) was associated with a longer hospital stay. Missed diagnosis (adjusted OR: 24.0,
95% Cl 2.58-224.84; p = 0.005) and a 24-72 hour diagnosis delay (OR:10, 95% Cl 3.45-29.04; p =
0.001) also predicted higher likelihood of discharge to long-term care.

Conclusions:

Missed or delayed diagnosis of delirium can have severe consequences for older adults recovering
from surgery. Routine delirium screening is essential for improving patients’ outcomes and reducing
the healthcare costs associated with this condition.
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Background/Aims:

Postoperative delirium (POD) is a common complication following surgery, associated with multiple
adverse outcomes. Preoperative anxiety (PA) may contribute to POD, and music intervention has
been shown to reduce PA. We aimed to pilot-test the effect of the music intervention on reducing
PA in older patients and to explore the relationship between PA reduction and POD.

Methods:

In a secondary analysis of a feasibility study of music intervention, patients 60 years or older,
scheduled for elective cardiac surgery or Transcatheter Aortic Valve Implantation (TAVI) were
recruited. Participants received one 20-30 minutes music session one day before and on the day of
surgery/TAVI. PA was assessed using six-item state scale of State-Trait Anxiety Inventory (STAI-6),
Amsterdam Preoperative Anxiety and Information System anxiety subscale (APAIS-A) and Visual
Analogue Scale for anxiety (VAS-A). POD was assessed using 3-Minute Diagnostic Interview for
Confusion Assessment Method (3D-CAM) and Chart-based Delirium Identification Instrument.

Results:

Among 71 patients, significant PA reductions were observed after the first session (APAIS-A:
p=0.002, STAI-6: p<0.001, VAS-A: p=0.002), with 60 patients (84.5%) feeling relaxed immediately
afterwards. Although PA reductions were not significant for any measurement among 56 patients
completing assessments after the second session, 51 (91%) felt relaxed immediately afterwards.
Assessment for POD was performed in 56 patients of whom 11 (20%) developed POD. Changes in
PA levels from baseline to the first and second sessions were not significantly associated with POD,
respectively.

Conclusions:
Music can reduce PA levels immediately, but no significant relationship between PA reduction and
POD was found.
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Background:

Since 2014, targeted nurse-led initiatives have improved delirium care through training,
audits, and coordinator structures.

A study at University Hospital Vienna assessed delirium prevalence. Results from 2015
showed a significant proportion (19.11%) of patients with delirium. Postoperative and
intensive care units caring for elderly patients had particularly high rates.

The 2022 study evaluates current practices, identifies trends, and informs future
improvements using outcome and process data.

Methods:

A cross-sectional study was conducted involving all patients at AKH Vienna during a twoweek
period. Patients were assessed using standardized data collection forms, and data

was descriptively analyzed using SPSS®.

Results:

The study included 811 adult patients who were interviewed and whose medical records
were analyzed. The overall prevalence of delirium was 7% (n=57), more than half the rate
observed in 2015 (19.1%; n=282/1475). Patients aged 75 and older experienced a more
substantial reduction in delirium prevalence than younger individuals. The vulnerable
group of non-interviewable individuals experienced delirium three times as often (22,6%;
n=37). Notably, the documentation revealed a substantial increase in the identification of
delirium risk at admission from 49.5% in 2015 to 73.1% in 2022.

Conclusions:

The implemented nursing strategies for delirium prevention have proven effective. These
findings emphasize the importance of ongoing monitoring and adaptation of nursing
practices. By promoting the digital collection of delirium and medical data, we can better
analyze patient journeys and identify areas for improvement in care delivery.
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Background:

‘Metastability’ describes the temporal dynamics in global functional brain synchrony necessary
for optimal cognitive function. As changes in metastability (e.g. with age) are linked

to cognitive impairment and altered consciousness, we aimed to investigate the

association between preoperative metastability and the occurrence of postoperative
neurocognitive disorders, as well as delirium-related risk factors.

Methods:

Two preoperative resting-state electroencephalography datasets from patients aged %65
years were analysed. After determining the standard deviation of the Kuramoto order
parameter (across frontal, central, parietal and occipital oscillators) across time,
metastability was calculated as its mean across canonical frequency bands.

In a pre-acquired dataset, metastability was compared between patients with (n=19)

and without (n=50) post-anaesthesia care unit delirium (PACU-D) using Mann-Whitney U
tests. A second preliminary analysis of correlation between metastability and delirium risk
factors (e.g. MoCA and CFS scores) was performed on data from an ongoing study (n=26
patients).

Results:

PACU-D-patients showed significantly higher preoperative metastability, as compared

to noPACU-D-patients (Mdn=0.294 vs. Mdn=0.289; U=651, z=2.36, p=0.018,

r=0.28). Additionally, the variability of metastability across frequencies was significantly
lower in the PACU-D-group (Mdn=0.012 vs. Mdn=0.016; U=255, z=-2.95, p=0.003, r=0.36).
No statistically significant correlations between preoperative metastability and delirium risk
factors were found.

Conclusions:

Increased preoperative temporal fluctuations of network state may suggest abnormal flexibility
that inhibits the maintenance of contextually appropriate states. Perioperative stress on
functional network configuration may further exacerbate this impairment, possibly leading to
delirium symptoms. Our findings suggest metastability could potentially be used to

predict PACU-D, however its exact role needs further clarification.
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Background:

Delirium is common in acute general medicine but data from unselected cohorts of all adults with
long-term follow-up are limited. In an observational, longitudinal study, we determined the age-
specific delirium occurrence, factors associated with delirium, and mortality to 10 years.

Methods:

Consecutive patients aged >65 years or aged <65 years with confusion were prospectively
screened for delirium using the Confusion Assessment Method (CAM) with diagnosis by the DSM-
IV criteria. Other clinical data were collected during routine care. Mortality data was acquired from
the national database and Hazard Ratios (HRs) were calculated adjusted for age, sex, comorbidity,
illness severity and frailty.

Results:

Of 1846 patients (median age/IQR=74/55-84 years, 51% female), 426 (23%) had delirium. Delirium
increased with age: age <50 years=2%, age 50-64 years= 9%, age 65-74 years=20%, age >75
years=37%. Dementia prevalence was lower: age <65=0.1%, age 65-74=7%, aged >75 years=22%.
Delirium-associated mortality was maintained over 10-years but attenuated over time (adjHR
30-day mortality=2.03, 1.40-2.97 vs 10-year mortality=1.52, 1.30-1.77). Delirium associated 30-
day mortality was strongest in younger age groups (adjHR age 65-74=3.50, 1.12-10.9, p=0.031,
age 75-84=2.31, 1.20-4.46, p=0.013, age >85 years=1.67, 1.00-2.79, p=0.051) and those without
comorbid dementia (adjHR=2.27, 1.48-3.48, p<0.001 vs with dementia=1.42, 0.66-3.04, p=0.372).

Conclusions:

The substantial increase in delirium from the age of 65 years justifies current guidance for routine
delirium screening of older adults in the acute hospital setting. The relatively greater mortality with
delirium in younger patients, and those without co-morbid dementia, highlights groups in whom
interventions and selection for trials should be prioritised.



Figure 1. Percentage of patients with cognitive impairment by age group
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Background:

Cohort studies show delirium as a risk-factor for future cognitive impairment, raising the question
of whether it is an independent predictor or an indicator of pre-existing vulnerability. One of the
ways to investigate the association between delirium and subsequent cognitive impairment is
through logistic regression models. An important part of building these models is selecting which
variables to include and deciding how to incorporate them into the model, as these can affect the
results produced. This work aims to i) describe the methodology used in relevant studies and ii) to
consider them with reference to current reporting guidelines.

Methods:

Studies on postoperative delirium with long-term follow-up and cognitive impairment and/or
dementia as the outcome were identified using recent systematic reviews of papers and additional
searches on PubMed. The following data was extracted: the number of variables that were
included, the rationale for inclusion, and the methods used in deciding which variables to add to the
model. Extracted data was considered alongside relevant STROBE guidelines.

Results:

Of the n=9 studies reviewed,1/9 had more than 10 events per variable. Regarding confounders, 6/9
studies explicitly mentioned adjusting for them. For variable selection methods, all 9 papers carried
out pre-selection of which 2/9 specified the final method used to add variables into the model.

Conclusions:
Reporting of logistic regression methods varies across studies of delirium and subsequent cognitive
impairment. Further detail may be required to fulfil recommendations set by STROBE guidelines.
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Background:

The pathophysiology of delirium and its association with subsequent cognitive decline is uncertain,
but biomarker studies are limited with few neuroimaging data. We set up a prospective, bi-centre
study of delirium and subsequent dementia (3-year follow-up), to enable acquisition of multimodal
biomarkers (clinical, bloods, genetics, neuroimaging). We present the first six-month baseline
clinical data.

Methods:

All acute medical patients age >70 years without advanced dementia, nursing home residence

or terminal illness were eligible. Potential participants were identified by clinical teams and
subsequently interviewed by researchers after written consent/consultee agreement. Assessments
included AMTS, 4AT, MDAS, MoCA and Clinical Frailty Score. Delirium was diagnosed using the
DSM-V criteria.

Results:

Of 243 patients approached (August 2023-January 2024), 159 (65%) were recruited (mean/SD
age=82.7/6.1, 85 (53%) female, 32 (20%) consultee declaration, 75 (47%) frail). Delirium occurred in
46 (29%), and 14 (9%) had dementia diagnosis. Of 152 patients with AMTS (median[IQR]=9[7-10]),
55 (36%) had AMTS <9. MoCA was performed in 142 (89%) patients, of whom 112 had a full
MOCA (mean/SD=20.7/6.1, range=3-30, n=91 MOCA<26), and the remainder had short MOCA
(n=14 e.g. telephone, visual problems) or incomplete test (n=16). Blood banking was completed in
n=138(87%), and 120(75%) had CT-brain (clinical scan=89, research scan=31).

Conclusions:

Recruitment was feasible in this older population with acute illness despite high prevalence of
physical and cognitive frailty, with one-fifth of participants lacking capacity to consent to research.
Three-quarters of patients had blood banking and neuroimaging completed, demonstrating the
potential value of this cohort for multimodal biomarker studies.
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Figure 1: Histogram of Clinical Frailty Scale (CF5) scores
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Figure 2: Histogram of Abbreviated Mental Test Score (AMTS)
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Background:

Delirium is a heterogeneous syndrome with various precipitating factors. This study aimed to
investigate whether quantitative electroencephalography (qEEG) characteristics differ among
delirium subtypes or converge on a common neurophysiological pattern regardless of etiology.

Methods:

In this multicenter observational study, we analyzed qEEG data from 377 patients (173 delirious,
204 non-delirious) across three study sites. Delirium subtypes included post-stroke, postoperative,
and medical ward delirium. We compared peak frequency, relative power, and phase lag index
between delirious and non-delirious patients across different etiologies using standardized mean
differences (SMDs).

Results:

Consistent gEEG changes were observed across all delirium subtypes for spectral gEEG
characteristics, including decreased peak frequency (SMD=-0.81, 95%Cl:-1.50 to -0.13), increased
relative delta power (SMD=1.44, 95%Cl:0.61 to 2.26), and decreased relative beta power (SMD=-
1.72, 95%Cl:-2.46 to -0.97). Differences in phase lag index between delirious and non-delirious
controls were not consistent across subtypes. Heterogeneity of gEEG characteristics was lower in
delirious patients compared to non-delirious patients.

Conclusions:

Our findings demonstrate consistent patterns in spectral gEEG characteristics across delirium
subtypes, suggesting a common neurophysiological pathway of global EEG slowing in delirium
regardless of etiology. However, differences in phase lag index did not converge across subtypes,
which indicates that phase-based functional connectivity may be more subtype-specific. Non-
delirious patients showed higher heterogeneity in qEEG characteristics compared to delirious
patients, which highlights the importance of control group selection in future delirium EEG studies.
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Figure 1. Forest plot of standardized effect sizes (g) of spectral power in patients with and
without delirium. Total standardized mean difference with 95% confidence interval, weight and
heterogeneity reported. SD = standard deviation, Cl = confidence interval.
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Background:

Patients with delirium are at higher risk of falls in hospitals compared to other patient groups.

To prevent unattended bed exits, a common precursor to falls, hospitals often use bed rails,
mechanical, and chemical restraints, as well as pressure point-controlled electromechanical bed exit
monitoring systems. However, these traditional bed-exit systems have shown low effectiveness in
preventing falls. We implemented a paradigm shift by (1) managing delirious patients in a dedicated
geriatric ward (Delirium Unit) regardless of their underlying condition, (2) avoiding mechanical and
chemical restraints, (3) using low-floor beds without bed rails, and (4) extending the bed surface
with an additional mattress if needed. We also employed a contactless radar and Al-supported
system to monitor bed exits and detect falls, developed within our department.

Aims: To evaluate the effectiveness of a newly developed bed-exit warning and fall detection tool
(Qumea®) compared to a conventional pressure-sensitive mat placed at the bedside.

Methods:

Patients, coming mainly from medical and surgical wards, as well as from ICU of a University
Hospital in Switzerland were assigned to rooms equipped with either contact mats or the Qumea
system.

Results:

Data collection spanned from December 2022 to October 2023, involving 130 patients. In rooms
with contact mats, the fall rate associated with bed exits was 24 per 1,000 hospital days, compared
to 13 per 1,000 in rooms with the Qumea system, representing a 47% reduction.

Conclusions:
Qumea not only significantly reduces fall rates but is also the first system to objectively detect falls.
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Background/Aims:

Many intensive care unit (ICU) patients are on antidepressants prior to admission. Discontinuing
these medications in the ICU may lead to withdrawal symptoms, potentially causing or worsening
delirium. This study aimed to assess the impact of discontinuing home antidepressants on the
incidence of delirium in ICU patients.

Methods:

This single-center, prospective cohort study included all adult ICU patients admitted for at

least 24 hours between January 2011 and June 2013, and from 2015 to 2019. Daily delirium
assessments were conducted using a validated algorithm. Patients with acute neurological disorders
or those receiving palliative sedation were excluded. From this cohort, patients who were using
antidepressants prior to ICU admission were identified. Patients were then categorized into
“Discontinued” or “Continued” groups. The primary outcome was the incidence of delirium in each
group.

Results:

Of the 3603 patients included in the study, 241 (7%) were using antidepressants prior to ICU
admission. Delirium was observed in 44 out of 111 (40%) patients who continued and in 50 out of
130 (38%) patients who discontinued their antidepressant. A Cox proportional hazard regression
analysis showed no significant increase in the risk of delirium for patients who discontinued
antidepressants compared to those who continued (adjusted HR 1.063, 95%Cl 0.719-1.571,
P=0.76).

Conclusions:

Discontinuing home antidepressants in ICU patients does not significantly increase the risk of
delirium compared to continuing these medications. These results indicate that the decision to
either continue or discontinue antidepressants in the ICU should be guided by individual clinical
circumstances rather than a general concern over delirium.
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Background:

Patients with delirium are at an increased risk of falls during hospitalization, leading to potential
subsequent health complications. Various technologies to prevent falls have been developed

in previous years. Many of these have disappeared from the market again due to their poor
practicability and subsequent non-acceptance by nursing staff. At the DeliriumUnit of the
University Department of Geriatric Medicine, FELIX PLATTER, the innovative fall prevention
and fall detection system QUMEA® was developed and used as standard practice over a three-
year period. Since staff acceptance is crucial when new technologies are implemented in clinical
practice, we were interested in opinions of the nursing staff.

Methods:

A survey was conducted among the multidisciplinary team of the DeliriumUnit (N=24) to assess

the usefulness, reliability, handling and privacy of the system. The questionnaire consisted of 42
questions scored on a 4-point Likert scale. Descriptive statistics were calculated using R Studio and
inferential statistical tests were used to identify differences between different professional groups.
In addition, responses were compared with a previous survey conducted during the implementation
of QUMEA®.

Results:

Based on a previous internal survey at the time of QUMEA®'’s introduction, it is expected that
employee satisfaction will be positively evaluated. We assume that registered nurses due to their
work experience, may have a more differentiated and more critical view of QUMEA® compared to
nursing assistants.

Conclusions:
The evaluation provides current and future users with key information in the implementation
process of new fall prevention technologies.
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Background:

Advanced age is a major risk factor for both delirium and dementia. The predicted age difference
between one’s brain age and chronological age (brainPAD) is a potential early biomarker for
dementia. We hypothesized that advanced brain age increases the risk of postoperative delirium
(POD), and that POD is associated with accelerated brain aging.

Methods:

Brain MRI scans were made in 287 patients aged 265 years, before and three months after major
elective surgery, and two MRI scans with similar time interval were made in 46 non-surgical
control participants. We computed grey matter brainPAD in patients with (POD+) or without
(POD-) subsequent delirium, and in non-surgical controls. We tested for group and time effects on
brainPAD and explored correlations with cognitive performance changes assessed with the trail
making test. Scanning site (i.e. UMC Utrecht, The Netherlands, and Charité University Hostipal
Berlin, Germany) and sex were added to the model as confounders.

Results:

Grey matter brainPAD increased in the POD+ group with 4.5 additional months compared to POD-
and non-surgical control groups (3=0.52; p=0.002). Accelerated brain aging was associated with a
decline in visual attention as assessed with the trail making test (part A; p=2.14; p=0.022).

Conclusions:
Elective surgery and postoperative delirium are associated with accelerated brain aging. These
findings help to understand the complex relationship between aging, delirium and dementia.
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Table 1. Characteristics of the study population

Patients POD+ Patients POD- Mon-surgical controls
N=31 MN=258 MN=46

Mean (SD) age at 73.03 (3.36) T1.42(5.12) T1.24 (4.75)

baseling (vear)

Mean (SD) scan 0.37 (0.15) 0.34 (D.12) 0.31 (0.08)

interval (year)

Age range (year) 66 =281 6587 65 -82

Sex (% male) 64.5 65.2 54.3

Site (% UMC Utrecht) | 41.8 44 .1 82.68

Age and scan interval did not significantly differ between groups.
POD = postoperative delirium, S0 = standard deviation.
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Background:

The growing volume of electronic health record (EHR) data has led to the development of
numerous machine learning (ML)-based models for predicting delirium. However, evidence
regarding their performance in clinical practice is limited. The aim of this project was to integrate
and validate an ML-based decision support software for delirium in a real-time setting in routine
clinical practice.

Methods:

The Personalised Risk Tool (PRT) is a medical device software that predicts the occurrence of
delirium using routinely documented EHR data. This includes diagnoses, laboratory values, nursing
assessments, and medications. Delirium risk is predicted within the first hours of hospitalization
to enable timely delirium management. Since 2018, the PRT has been integrated into the hospital
information systems of various secondary care hospitals across Austria and has undergone
extensive validation.

Results:

Since 2018, the PRT has predicted delirium risk for over 300,000 patient admissions in a real-time
clinical setting. Multiple prospective evaluations have demonstrated the high prognostic accuracy
of the algorithm, with AUROC values ranging from 0.86 to 0.92 including internal medicine and
surgical in-patients. Technology acceptance surveys indicate that the software provides strong
support for decision-making. The tool has successfully identified at-risk patients who might have
otherwise been overlooked.

Conclusions:

The findings suggest that ML algorithms can effectively predict delirium, align with clinical
expertise, and be well-received by healthcare professionals. In future, ML-tools may help in the
early detection, prevention, and treatment of older patients and, hence, ensure patient safety
despite shortcomings of hospital resources.



One-size fits all? A secondary analysis of a controlled before-after study identifying
patient groups benefitting most from delirium prevention

Authors:

1. Benjamin Dodsworth, PIPRA AG, Switzerland

2. Kelly Reeve, PIPRA AG, Switzerland

3. Reto Stocker, Klinik Hirslanden, Switzerland

4. Martin Zozman, Kiisnacht Practice, Switzerland

5. Nayeli Schmutz Gelsomino, PIPRA AG, Switzerland

Background:
To identify if the delirium risk of the patient affects the potency of non-pharmacological delirium
prevention strategies by comparing length of stay.

Methods:

This secondary analysis used data from a quality improvement project performed according to an
controlled before-after study in a 335-bed Swiss private hospital. All non-cardiac surgery inpatients
60 or older were analyzed over a three-month period. Phase O was the month prior to any training,
Phase 1 focused on delirium identification and treatment training for nurses and in Phase 2, PIPRA
was used for risk prediction and non-pharmacological prevention strategies were implemented on
at least medium-risk patients. We assessed the average length of stay as a surrogate measure for
successful delirium prevention compared to the delirium risk over phase O, 1 and 2.

Results:

The analysis revealed that delirium prevention strategies were not uniformly effective across
delirium risk. Patients with medium delirium risk showed the most significant benefit from the
prevention strategies, whereas those with very high or low risk did not show similar levels of
improvement.

Conclusions:

The findings suggest that a ‘one-size-fits-all’ approach to delirium prevention may not be optimal.
Tailoring prevention strategies to specific patient risk profiles, particularly focusing on medium-
risk patients, could enhance the effectiveness of delirium prevention in clinical settings. This
secondary analysis underscores the importance of personalized medicine and targeted healthcare
interventions for better patient outcomes in delirium prevention.
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Background:

Postoperative neurocognitive disorders (POCD) are often characterised by attentional impairments
and related to preoperative attentional performance.

The power ratio between theta (1-4Hz) and beta (13-25Hz) neural oscillations (TBR) is a proposed
electrophysiological marker of attentional control (AC) that may offer a biologically informed
POCD-risk assessment tool. We aimed to 1) investigate differences in preoperative TBR between
patients who did/did not develop POCD; 2) identify whether impaired control of attentional
network activity relates to TBR.

Methods:

Two pre-acquired datasets were analysed seperately.

1) Preoperative resting-state eyes-closed 10-channel electroencephalography recordings (n=19
‘POCD’, n=51 ‘noPOCD), all >65yrs) were processed using Fast Fourier Transformation to extract
the TBR per channel per patient. Wilcoxon rank sum tests were performed for statistical group
comparisons.

2) Using simultaneous resting-state eyes-closed EEG-fMRI recordings from healthy subjects
(n=32, mean age= 27.32), TBR was extracted from the EEG and fMRI-based functional networks
subserving attention were identified via group-ICA. The mean anticorrelation between internally-
oriented vs. externally-oriented attention networks as a network metric of AC was correlated with
the TBR.

Results:

1) POCD patients showed significantly higher preoperative TBR (i.e. lower AC) in frontal (z=1.981,
p=0.048) and central (z=2.206, p=0.027) electrodes than no-POCD patients.

2) However, there was no significant association between frontal/central TBR and our network
metric of AC in healthy subjects (r=0.090 and r=-0.102, respectively).

Conclusions:
TBR as a marker of AC may be a promising clinically accessible POCD risk assessment tool.
However, it is still unclear whether/how the TBR relates to altered attentional network function.
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Background:

Quality indicators are crucial for evaluating the effectiveness of quality improvement programs.
However, delirium incidence is an unreliable indicator due to underdiagnosis, leading to an apparent
increase in incidence with improved screening. Additionally, patient characteristics (such as age or
frailty) influence incidence rates, making it challenging to accurately assess quality improvements.
This study aims to identify a reliable quality indicator for delirium that does not penalize hospitals
with high screening compliance or more challenging patient populations. This is our initial
exploration into finding a potential solution.

Methods:

Data from a 335-bed hospital was analyzed over one year following the implementation of the
automatic delirium risk assessment software, PIPRA. The study focused on surgical inpatients
aged 60 and above, excluding cardiac and intracranial surgeries, using aggregate data over monthly
or quarterly intervals. We examined the correlation between delirium screening compliance and
apparent incidence based on the Delirium Observation Screening (DOS) tool. To take into account
the screening compliance, the expected delirium incidence (the average delirium risk) of the
unscreened patient cohort was combined with the apparent incidence of the screened population.
The patient baseline risk was accounted for by normalising to the overall expected incidence of all
patients using the average delirium risk (PIPRA score).

Results:

A significant correlation was observed between apparent delirium incidence and screening
compliance with higher screening compliance showing higher apparent incidence. Incorporating
expected incidence from the low-screening group stabilized the data. By accounting for baseline
risk, the data became more interpretable, normalizing for patient characteristics. In the case study
of the hospital, improvements were observed in both compliance and incidence reduction.

Conclusions:

This method appears more reliable than using average incidence, as it avoids penalizing high
screening compliance or hospitals with more at-risk patients. The authors advocate for further
dialogue on this approach to refining quality indicators for delirium.
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Introduction:

Falls are more common in hospitalized patients with delirium than in other patient groups. In
clinical settings, falls are often self-reported, observed by healthcare professionals, or go unnoticed.
Not all falls that meet the World Health Organization’s definition are recognized by healthcare
professionals, who may instead focus on the speed of the fall or resulting injuries to classify an
event as a fall. This leads to underreporting. In our hospital, patients with delirium are treated in a
specialized acute geriatric ward with low-low beds and no bed rails. We use Qumea®, a 3D radar
and Al-based system, to alert nurses via smartphone when a fall occurs.

Aims: This study aims to compare nurse-reported falls with Qumea-detected falls, calculate
Qumea’s psychometric data, and describe fall patterns in delirium patients using low-low beds.

Methods:
Falls were recorded during a 6-minute sequence with a thermal imaging camera. Nurses could mark
false alarms on their smartphones to account for non-fall events.

Results:

Qumea showed high accuracy with 88.89% sensitivity, 99.99% specificity, 92.31% positive
predictive value, 99.98% negative predictive value, a positive likelihood ratio of 8195.56, and a
negative likelihood ratio of 0.11.

Conclusions:

Qumea’s high positive likelihood ratio (8195.56) indicates it is highly reliable in confirming falls
when detected, while its low negative likelihood ratio (0.11) suggests strong accuracy in ruling out
non-falls. The system’s 92.31% positive predictive value and 99.98% negative predictive value
demonstrate its effectiveness, making it superior to traditional nurse assessments for improving
patient safety.



Long-term effects of an automated delirium risk assessment tool - the impact of
PIPRA one year later

Authors:

1. Benjamin Dodsworth, PIPRA AG, Switzerland

2. Marius Moller, Klinik Hirslanden, Switzerland

3. Simone Pascale Wildhaber, Klinik Hirslanden, Switzerland
4. Martin Zozman, Kiisnacht Practice, Switzerland

5. Reto Stocker, Klinik Hirslanden, Switzerland

6. Nayeli Schmutz Gelsomino, PIPRA AG, Switzerland

Background:

Delirium prevention programs are effective, but their impact often diminishes over time. This
study aimed to evaluate the long-term effectiveness of an targeted prevention enabled through
the automated delirium risk assessment tool, PIPRA, integrated into the electronic health record
system.

Methods:

The study was conducted in a 335-bed private Swiss hospital, focusing on surgical inpatients aged
60 and above, excluding those undergoing cardiac or intracranial surgeries. It was performed for
12 months after implementation of PIPRA. Routine hospital data, including length of stay, delirium
incidence, and delirium risk, were extracted in aggregate by quarter and analyzed, alongside
compliance with delirium screening protocols. Delirium incidence was adjusted for patients who
were not screened by assuming the average delirium risk represents the incidence for this group.
The study assessed changes in delirium incidence and length of stay following the implementation
of PIPRA.

Results:

Since the introduction of PIPRA there is a sustained reduction in delirium incidence by 31%
compared to pre-implementation levels. There was also a significant reduction in the length of
hospital stay, with an overall average decrease of 0.65 days. The most notable reduction was
observed in medium-risk patients, who experienced an average reduction in length of stay by 1.06
days. The screening compliance was 58%.

Conclusions:

In the context of a 335-bed private Swiss hospital, the integration of the PIPRA tool into the
electronic health record system demonstrated long-term improvements in patient outcomes, with
sustained decreases in delirium incidence and reduced hospital stay durations. These findings
highlight the potential of automated risk assessment tools to enhance the effectiveness and
longevity of delirium prevention programs in clinical settings.
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Introduction:

Undiagnosed dementia is common among acutely hospitalised older adults, and brief delirium
screening tools could help identify patients for further cognitive assessment. This study determined
the distribution of admission 4AT scores by dementia status and the accuracy of 4AT>1 for
identifying dementia.

Methods:

We included all emergency medical admissions 265 years in Southeast Scotland from 01/04/2016
to 01/04/2020. The 4AT (www.the4AT.com) was performed to detect delirium as part of routine
care on admission. Dementia diagnoses at hospital admission and discharge were identified using
linked primary care, hospital discharge and community prescribing data. Dementia recorded at
discharge was the reference standard for calculating diagnostic test accuracy.

Results:

Of 75,221 admissions (38,254 unique patients; mean age 80.0 years, 55.6% female), 62,188
(82.7%) had a documented 4AT score. Dementia was recorded for 11,607 (15.4%) patients at
admission and newly diagnosed in another 1293 (1.7%) at discharge. 4AT>1 demonstrated a
sensitivity of 86.8% (95%Cl 86.1-87.4%), specificity 70.6% (70.2-71.0%), positive predictive value
39.2% (38.8-39.6%) and negative predictive value 96.1% (95% Cl 95.9-96.2%) for dementia at
discharge.

Conclusions:
The 4AT has a good sensitivity and acceptable specificity as an initial dementia screening tool and
may be useful to identify hospitalised patients requiring further memory assessment.
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Background:

Follow-up care of patients with delirium upon discharge from hospital can improve cognitive and
functional outcomes, yet such services are limited. To develop follow-up services, we must first
understand the experience of patients with delirium and the family members who care for them.
The aim of the study was to understand the experience of caregivers of older people who had
delirium in the period after discharge from hospital.

Methods:

Semi-structured in-depth interviews were conducted with the family caregivers who cared for a
patient with delirium in the one-to-two-month period after discharge from Middlemore hospital.
Transcripts were analysed using reflexive thematic analysis.

Results:
Twelve interviews were conducted. Three overarching themes were identified:

1. Dealing with a different person: there was a profound transformation in the person
whoexperienced delirium during and after their inpatient admission, which had an impact on the
lifeof the caregiver.

2. Making sense: caregivers desired to make sense of traumatic hospital experiences and
thechanges in their family member. More information and the opportunity to share their
storywould help.

3. Seeking support: caregivers wanted proactive healthcare, as well as practical and
emotionalsupport.

Conclusions:

Family caregivers witness major changes in people with delirium, and they require support to deal
with the additional demands placed on them. Healthcare support needs to be proactive,and more
information about delirium shared with family to help them make sense of adistressing experience.
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Background:

The underlying pathophysiology of delirium remains unclear but is believed to be closely linked
with dementia. Tau phosphorylated at threonine 217 (p-tau217) is a newly recognized Alzheimer's
disease (AD) plasma biomarker. This study aimed to determine whether higher levels of serum
p-tau217 are associated with delirium.

Methods:

Hip fracture patients (n = 332) were screened for delirium with the Confusion Assessment Method
(CAM) daily. Serum was collected preoperatively (serum available from n = 200), postoperatively
(serum from n = 289) and after 4 (n = 194) and 12 months (n = 137). In a pilot, we analysed 62 from
baseline (postoperatively) 31 with delirium and 31 without delirium. We also included 9 samples
from the 4 month follow up in those with dementia at baseline and delirium.

Results:

The pilot found higher p-tau217 in delirium compared to no delirium (median 7.1 pg/ml vs 2.8 pg/
ml, p < 0.001) and even higher concentrations at the 4 months follow up (8.8 pg/ml).

When stratifying by dementia status, serum p-tau217 was higher in delirium in both strata, with
largest difference in the non-dementia group.

Conclusions:

Pilot data from our study finds an association between higher levels of serum p-tau217 at baseline
and delirium. p-tau217 concentrations were even higher at the follow up controls and this could
indicate that delirium accelerates neuronal damage.

Analyses of the full study cohort (containing 820 serum samples) is planned autumn 2024 and
results will hopefully be ready for presentation at the EDA 2024.



Nurses’ recognition of delirium in nursing home residents; a systematic review
Authors:

1. Daisy Quispel-Aggenbach, University Medical Center Groningen
2. Karin van Os, University Medical Center Groningen

3. Hendrika Luijendijk, University Medical Center Groningen

4. Marike Schokker, University Medical Center Groningen

Background:

Delirium occurs frequently in nursing home residents but is easily missed. Nurses observe the
residents 24 hours a day. The aim of this study was to review nurses’ the recognition of delirium in
nursing home residents.

Methods:

A literature search was performed in PubMed, PsycINFO, Embase, CINAHL and Google Scholar,
and in references of included articles, and prior reviews. Studies were included if they investigated
the recognition of delirium by nurses and nurse-assistants working in long-term care. We extracted
study characteristics, risk of bias, and rate of recognized delirium.

Results:

We identified seven studies. One study scored low risk of bias on all domains. Five studies were
based on recognition in daily practice. They were performed in the United States (2), Canada

(2), and South-Korea (1). In four studies with one assessment moment per resident, the rate of
recognized delirium in persons with delirium varied between 8% and 27%. In a fifth study with
seven monthly assessments, the rate was 51%. Two of the seven studies used case vignettes. In
one study among 760 American nurses and nurse-assistants, 17-53% recognized delirium correctly.
In the other study among 13 German nursing home nurses, 23-62% detected delirium in vignettes
describing delirium. Three studies investigated recognition by delirium subtype and reported the
lowest rate for hypoactive delirium.

Conclusions:

Nurses’ recognition of delirium in nursing home residents has not been studied often. The rate of
delirium recognized by nurses and nurse-assistant is generally low and seems to be overestimated
in vignette studies.
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Background:

The 4 ‘A’'s Test (4AT) is a screening test for delirium which is validated for patients with cognitive
impairment, however it may have different diagnostic accuracy depending on underlying dementia.
This study is the first to prospectively evaluate the sensitivity and specificity of the 4AT, and its
individual components, for detecting delirium across a range of cognitive baselines.

Methods:

We used data from two prospective studies (DELPHIC and DECIDE). Participants were assessed
at baseline and at subsequent hospital admissions, which included 4AT items. Baseline cognition
was quantified using established comprehensive cognitive tests from epidemiological studies. The
reference standard for delirium was DSM-IV. We calculated sensitivity, specificity and AUROC of
the 4AT for delirium at each tertile of baseline cognition, both as a composite score and according
to its individual components.

Results:

400 patients were included (DELPHIC=196, DECIDE=204). Broadly consistent in both cohorts,
4AT had better diagnostic accuracy in those with higher baseline cognition, declining progressively
in lower cognitive tertiles (Figure 1). Overall, orientation was the most sensitive component, while
alertness and fluctuations were the most specific (Table 1). The specificity of both orientation and
inattention declined with baseline cognition; conversely, sensitivity improved.

Conclusions:

4AT is a valid screening test for delirium irrespective of baseline cognition. However, cognitive
items perform best in those with higher baseline cognition, while non-cognitive features are more
useful in those with lower baseline cognition. The findings may help to refine 4AT interpretation
according to a patient’s baseline cognitive state.



&1

1]

-1

e ]

Toiy poo

Lipegis s BN

Thivtre B0 A

L

CEl T

Ttie T okl wroro

Depiry B30 AL §
el ol BOWl NHC T

+a

14

Trnie § - Taca) conen

e L A t
M i e B X r

t ry, S I ; FTe
Figure 1. Receher opedating characieristic (RDC) cuives fof tolsl 44T score 1 each cognitive basetine Legtile in both DELPHIC and
DECEDE coharts

Sensitivity Specificity AUROC
DELPHIC | DECIDE JDELPHIC | DECIDE | DELPHIC | DECIDE

Tertile 1 Total 4AT 0.90 0.69 0.79 0.96 0.85 0.83
(highh  [lertness 0.77 0.00 0.86 1.00 0.81 0.50
Drientation 0.87 0.81 .72 0.83 0.a0 D.82

Attention D58 0.42 0,80 0.89 0.69 0 65

Acule change 0.B7 .72 082 086 0.re 0.84

I Tertile 2 | Total 4AT 0.7 0.65 0.84 0.87 0.82 0.81
(medium) 7 erness 0.65 0.04 0.86 1.00 0.76 052
Orientation 0.95 0.87 0.65 0.61 0.80 0.74

Attention 0.58 072 0.85 0.63 0.7 (68

Acute change 0.55 0.61 0.96 087 075 079

Tertiie 3 | Total 44T 0.85 053 0.77 0.91 0.81 072
(low) Alertness 0.8 0.08 0.84 1.00 0.76 0.52
Drrientation 0.4a7 0.95 0.39 0.25 068 0.65

Attention 0.71 0.82 0.66 0.39 0.68 0.61

Acute change 0.60 0.53 093 0.92 0.76 oT2

labis 1. Honsftnaky, spocihcity and AUBDC Tor AT and As ind nid w3l companents at éach cognateye basadina tamila en Both DELFHIC
and DECIDE cobaeta,



The feasibility of using wearable devices in inpatients with Parkinson’s and
delirium: Developing a digital framework for continuous monitoring of rest-activity

and sleep

1. Gemma Bate, Translational and Clinical Research, Newcastle University, United Kingdom

2. Florence Gerakios, Translational and Clinical Research, Newcastle University, United Kingdom
3. Sarah Richardson, Translational and Clinical Research, Newcastle University, United Kingdom
4. Laura Wright, Translational and Clinical Research, Newcastle University, United Kingdom

5. John-Paul Taylor, Translational and Clinical Research, Newcastle University, United Kingdom
6. David Burn, Faculty of Medical Sciences, Newcastle University, United Kingdom

7. Glenn Stebbins, Department of Neurological Sciences, Rush University Medical Center,,
United States

8. Louise Allan, Institute of Health Research, University of Exeter, United Kingdom

9. Silvia Del-Din, Translational and Clinical Research Institute, Newcastle University, United
Kingdom

10. Alison Yarnall, Translational and Clinical Research Institute, Newcastle University, United
Kingdom

11. Rachael Lawson, Translational and Clinical Research Institute, Newcastle University, United
Kingdom

Authors:

Background:

Patients with Parkinson'’s disease (PD) are at increased risk of delirium. However, identifying
and monitoring delirium in PD is a challenge due to overlapping symptoms and under-reporting.
Wearable devices can provide objective activity and sleep measures; however, identifying which
measures to use is unclear. This study aimed to determine differences in digital rest-activity
measures in PD inpatients with and without delirium and to propose a digital framework to aid
clinical interpretation.

Methods:

In parallel to longitudinal delirium assessments based on the DSM-5 criteria, participants wore an
Axivity AX6 device on their wrist for up to seven days. Recorded sensor signals were processed
using open-source software (GGIR) to provide 70 separate rest-activity and sleep measures
averaged over the admission period. Measures showing differences between cases with and
without delirium (p>.05) were entered into a Principal Component Analysis (PCA).

Results:

Digital measures were derived for 52 participant admissions (34-delirium, 18-without). Seventeen
separate digital-measures were significantly different in participants with delirium compared

to those without. The PCA identified four components: daytime activity, daytime rest, sleep
fragmentation and 24-hour rhythm. Delirium was associated with disrupted rest-activity patterns
with increased daytime rest periods and increased wake duration at night.

Conclusions:

We identified digital measures that are significantly different in PD inpatients with delirium
compared to those without. The digital framework aids clinical interpretation and provides a
foundation to explore the delirium profile across the admission period. The framework could
facilitate the monitoring of inpatient recovery and establish common objective endpoints in future
clinical trials.



Digital measures framework for inpatients with Parkinson's disease
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Background:

Delirium is common in Parkinson’s disease (PD) and is associated with an increased risk of mortality
and dementia. Clinical tools only provide information for a snapshot of time and don’t capture
symptom fluctuations. This study aimed to explore the changes in digital rest-activity and sleep
measures in Parkinson’s inpatients with and without delirium and its subtypes over the hospital
admission.

Methods:

In parallel to longitudinal delirium assessments based on the DSM-5 criteria, participants wore an
Axivity AX6 device on their wrist for up to seven days. Delirium subtypes were based on validated
criteria (DMSS-4) and classified over the hospital stay. Open-source software (GGIR) was used for
data processing. Seventeen digital measures were included, representing: daytime activity, daytime
rest, sleep fragmentation and night-to-day variability. Linear mixed-effects modelling identified
changes (p<.05) in the digital outcomes over the hospital admission.

Results:

Digital measures were derived for 52 participant admissions (34-delirium; n=6 hyperactive, n=8
hypoactive, n=20 mixed). Daytime activity declined during the hospital stay in delirium and all
delirium subtypes compared to cases without

delirium. Daytime rest increased over time in hypoactive delirium compared to no-delirium
(B=0.43,p=0.040) or mixed (3=0.44,p=0.039). Night-time wake duration increased in mixed delirium
compared to no-delirium (=18.08,p=0.005) or hyperactive delirium (B=24.12,p=0.031).

Conclusions:

Digital daytime activity measures can identify change over time in inpatients with PD and delirium.
Daytime rest and sleep fragmentation measures may have clinical utility for monitoring change in
subgroups of delirium. Results are exploratory, and replication in a larger study is needed.
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Delirium care in the United Kingdom: Priorities and opportunities for healthcare
policy
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Background:

With the rising older population, significant benefits exist for patients and the wider system in
improving delirium care. The Dementia and Neurodegeneration Policy Research Unit (DeNPRU-
QMUL) aimed to assess how well current UK policy considers delirium, and generate key levers for
change with the English Department of Health and Social Care (DHSC) to inform new policy.

Methods:

A policy scoping study, documentary analysis and policy mapping exercise to understand the extent
to which delirium is referenced in healthcare policy relevant to older adults within England and
Wales. Thematic analysis identified overarching themes which were developed and refined with an
expert panel group and expert by experience focus group.

Results:

From a total of 81 healthcare polices relevant to older people, 14 were chosen for analysis. 11
policies contained 20 separate references to delirium and 7 policies contained 9 references to
“confusion”. Key themes were: preventing & diagnosing delirium, triaging patients, reducing

falls & admissions, and improving care. The expert panel identified further themes: appropriate
identification & naming of delirium, absence of reference to delirium within broader health policy,
integrating delirium into current policy focus areas, the social care cost, delivering community care,
and practitioner training. Experts by experience identified a lack of awareness of delirium, reducing
precipitating factors and improving education for staff and family carers.

Conclusions:
Delirium is under-recognised in healthcare policy. This data informs discussion and planning with
the DHSC to improve delirium care.
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Background:

Postoperative delirium (POD) is a frequent postoperative complication and is associated with

poor prognosis. Early identification of patients at risk is paramount because adequate, well-timed
interventions could reduce the occurrence of POD. PIPRA is a machine learning aiming to predict a
patient’s risk of developing POD based on routine preoperative medical data.

The aim of this study is to externally validate the PIPRA prediction model in the Swiss clinical
setting.

Methods:

Data were prospectively collected from three Swiss centres between 2022-2023, according to a
publicly available protocol (NCT05639348). Subjects 60+ years with two or more days planned
postoperative stay and who consented were included. Patients with preoperative delirium,
insufficient German or French, intracranial or cardiac surgery were excluded. Subjects were
assessed for POD twice daily for the first 5 postoperative days using the 4’A"Test. Measures of
discrimination and calibration evaluated the performance of the model.

Results:

993 patients were enrolled. POD was present in 14% of the patients. The mean age of the
participants was 73.63 years (SD = 8.04). The AUC of the PIPRA model was 0.73 (95% Cl from 0.68
to 0.77). The calibration plot suggested relatively good calibration for the lower risk subjects but
displayed evidence of overprediction for those at highest risk.

Conclusions:

This first prospective external validation of the PIPRA model shows that the model can accurately
discriminate between those at high and low risk of POD in the pre-surgical setting. Further work
will focus on improving POD prediction using both pre- and peri-operative predictors.



Machine vs Anaesthesiologist: who can better predict delirium?
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Background:
This study aims to compare the effectiveness of the PIPRA algorithm against clinical
assessments by anesthesiologists in predicting postoperative delirium (POD).

Methods:

Conducted as a multicentric prospective cohort study (Protocol NCT05639348) across
three major hospitals in Switzerland since November 2022, the study includes patients
aged 60 years and older with a planned postoperative stay of at least two days. Exclusion
criteria encompassed preoperative delirium, limited proficiency in German or French, recent
intracranial or cardiac surgery, or surgery within the past two weeks. During pre-anesthetic
consultations, experienced anesthesiologists independently assessed each patient’s risk

of delirium, which was also evaluated using the PIPRA algorithm. Postoperatively, patients
were systematically monitored for POD using the 4 “A” Test, with assessments conducted
twice daily for the first five days.

Results:

A total of 993 patients were enrolled, of whom 894 were evaluated using both the PIPRA
algorithm and anesthesiologist assessments. The anesthesiologists had a mean of 7.9 years
(SD 3.8 years) of medical training, including 4.23 years (SD 4.1 years) in anesthesia). The
predictive performance of the anesthesiologists for POD was found to have an area under
the curve (AUC) of 0.7 (95% Cl: 0.65-0.74), while the PIPRA algorithm achieved an AUC of
0.73 (95% Cl: 0.68-0.77).

Conclusions:

In conclusion, the PIPRA algorithm demonstrates predictive accuracy comparable to that
of experienced anesthesiologists, suggesting it is a reliable tool for assessing the risk of
delirium in the perioperative setting.
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Disparities in ICU delirium detection in Spanish-speaking Latinx patients
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Background:

Delirium is common in the intensive care unit (ICU) and is associated with adverse outcomes.
Guidelines recommend daily delirium screening with tools such as Confusion Assessment Method
for the ICU (CAM-ICU), but consistent screening is challenging when there is patient-provider
language discordance. Thus, we evaluated disparities in delirium detection in Spanish-speaking ICU
patients and assessed the Spanish-language FAM-CAM (Spanish-FAM) as a potential alternative
tool to overcome these barriers.

Methods:

We identified Spanish-speaking ICU patients and their family caregivers on ICU admission. A
trained, bilingual assessor administered the validated Spanish-language CAM-ICU, which was our
gold-standard for delirium assessments. This was compared to usual care, defined as CAM-ICU
documented by the bedside provider. Additionally, family caregivers independently completed
Spanish-FAM and were blinded to the other assessments.

Results:

Among 15 patients, 9 patients (60%) were identified as delirious, and 1 patient (6%) was scored
as unable to assess (UTA) via the gold-standard Spanish-language CAM-ICU. In contrast, only

2 patients (13%) were documented as delirious and 7 patients (47%) as UTA via usual care. The
Spanish-FAM identified 11 patients (74%) as delirious, without UTA scores as that is not possible
with this tool. The Spanish-FAM had higher agreement (Cohen’s kappa) with the gold-standard
Spanish-language CAM-ICU (k= 0.71) than did usual care (k= 0.14).

Conclusions:

Spanish-speaking Latinx patients in the ICU may experience under-recognition and misdiagnosis
of delirium. Among this patient population, the Spanish-FAM may be a more accurate delirium
detection tool than usual care.
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Background:

Electroencephalography (EEG) allows for precise measurements of neurophysiological data at a
patient’s bedside, a particular strength in delirium research. While the EEG field increasingly moves
toward open-source packages to process and analyze EEG, the required programming background
presents a possible hurdle for researchers.

Aims: To make EEG processing accessible to clinical researchers and clinicians with an interest in
EEG analysis without programming.

Methods:
We developed an open-source software package for resting-state EEG processing. The tool uses
functions from the Python MNE package, wrapped in a simple graphical user interface.

Results:

The tool currently supports simultaneously loading multiple resting-state EEG files with several
extensions and applying multiple processing steps: re-referencing, downsampling, source
localization, independent component analysis, dropping or interpolating channels, and epoch
selection. Embedded links to relevant documentation enable a deeper understanding of the theory
behind different EEG processing steps. Clear visualizations of epochs and power spectra support
decision-making for data selection. Reproducibility of analyses is guaranteed by automatic logging
of the performed steps and the option to reload previous analyses. The software is freely available
on GitHub while development continues. The use of this software within our group has already led
to significantly reduced processing time for EEG datasets.

Conclusions:

Despite its simple interface, our EEG processing software allows for flexible construction of many
powerful processing pipelines. We hope that our colleagues in the delirium field can benefit from
this software, while development of additional features continues.
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Introduction:

The clinical statistical performance of the Confusion Assessment Method Intensive Care Unit
(CAM-ICU(-7)) and Intensive Care Delirium Screening Checklist (ICDSC) have rarely been studied.
Additionally, delirium severity is often not measured due to a lack of validation of delirium
assessment tools. We aimed to determine the statistical performance of both assessment tools in
practice and the correlation with the gold standard Delirium Rating Scale (DRS)-R98, for delirium
severity.

Methods:

A prospective observational study performed between October and December 2020. CAM-ICU-7
and ICDSC (performed by nurses) were compared with the DRS-R98 (assessed by delirium experts),
twice weekly. Within a time-window of one hour all assessments were independently performed.
Sensitivity, specificity, positive and negative predictive value of both tools was determined. The
correlation between DRS-R98 and CAM-ICU-7 and ICDSC was used for validation of delirium
severity.

Results:

In total, 104 CAM-ICU-7 and 105 ICDSC assessments in 86 patients were compared with the
DRS-R98. For the CAM-ICU-7 and ICDSC, respectively, the sensitivity was 90% and 95%, the
specificity was 92.4% and 92.3%. The positive predictive value was 0.76 and 0.80, and negative
predictive value was 0.77 and 0.97. Correlation of the CAM-ICU-7 score and ICDSC score with
the DRS-R98 score was 0.74 (95% Cl 0.64-0.81) and 0.70 (95%Cl 0.59-0.79; both p < 0.001),
respectively.

Conclusion:

CAM-ICU-7 and ICDSC demonstrated good statistical performance and correlation with DRS-R98.
Nurses can use the CAM-ICU(-7) or the ICDSC. Both are accurate in delirium diagnosis. Total CAM-
ICU-7 and ICDSC scores reflect delirium severity well.
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Introduction:
The importance of prevention and timely recognition of delirium is well established, but clinical
practice may still lag behind policy and guidelines.

Methods:

The study was an observational, cohort study of the point prevalence of delirium in multiple
clinical sites in Ireland on a single day (i.e. World Delirium Awareness Day, March 2023). It also
assessed the usual practice with regard to delirium screening, assessment and management in the
participating sites, and the factors influencing delirium screening.

Results:

In total, 132 wards were included, within 15 hospitals. Delirium prevalence, using a formal
assessment tool, was 15.9% across all wards. The prevalence rate of delirium using ‘personal
judgment’ rather than a formal tool was 11.5%, suggesting potential missed delirium, with almost
60% of wards using this method. Having at least one delirium training session in the preceding
year was associated with greater use formal assessment tools (60.3% versus 18.8%; p<0.001). A
protocol for delirium assessment, prevention, and management was present in 63.6% of wards,
highest in intensive care units (76.2%), geriatric wards (70%), and Emergency Departments (66.7%).
Few wards had a written protocol for sleep, mobility, or family engagement. Ward managers
reported staff training/educating as their main priority to improve care, but 72.7% of wards stated
insufficient time to train staff as a key barrier.

Conclusions:

Delirium is prevalent in Irish hospitals and appears under-detected without screening. Clinical
practice related to delirium care requires improvement. Awareness raising and staff training require
more focus and time in busy clinical settings.
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Background:

Decreased functional network connectivity seems to be a key factor in delirium pathophysiology.
Previous studies demonstrated loss of a band functional connectivity in postoperative delirium.
They did not include patients with brain lesions, which themselves may induce global network
changes. This study aims to determine whether functional connectivity measures differ between
patients with and without delirium after ischemic stroke (IS).

Methods:

We consulted a previously published dataset of 514 patients with IS in which 39% of patients
developed post-stroke delirium (PSD). For 185 patients (50 with PSD and 135 without PSD) stroke
localization could be determined and a high-quality EEG was available, recorded during delirium
episode for those who developed PSD. Case control matching analysis was performed, matching
patients with and without delirium based on stroke location, severity (NIHSS) and age. For each
patient, the first 8 artifact-free epochs of 8 seconds were selected and PLI and corrected amplitude
envelope correlation (AEC-c) in the a band were calculated and averaged over all channels and
epochs.

Results:

We included 80 patients (74 patients with middle cerebral artery (MCA) infarction, 6 with
vertebrobasilar IS). Median age was 76 in both groups, median NIHSS was 11 in the delirium group
and 8 in the non-delirium group. a band PLI and AEC-c were both lower in the delirium group (table
1).

Conclusions:

In patients with PSD, a band functional connectivity measures are lower compared to patients
without PSD. These findings are consistent with results from postoperative delirium studies
suggesting a common pathogenetic pathway.

Delirium (N=40] Mo Delirium (N=40)  Pvalue
PLI (1QR) 0,130 {D,037) 0,143 (0,055) 3,044
AEC-c [ICR) 0,517 (0,023) 0,526 (0,030) 0,029

Table 1. Median PLI (Phase Lag Index} and AEC-c [corrected amplitude envelope correlation
reasure) and interguartile range [IQR) in a freguency band in patients with and without P5D
and p-values (Mann-Whitnay U test).
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Background:

Emerging evidence support the use of music interventions (Ml) in treating conditions similar
to delirium, suggesting that Ml could also be effective in managing delirium symptoms. In this
randomized trial, we aimed to test the feasibility, acceptability, fidelity, safety, and preliminary
effectiveness of music interventions (Mls) in delirious patients.

Methods:

Participants from an acute geriatric ward were randomised to Preferred Recorded Music (PRM)
and Preferred Live Music (PLM), delivered by a trained music therapist for 30 minutes over three
consecutive days. Feasibility outcomes included recruitment rate, retention, adherence, and
treatment fidelity. Secondary clinical outcomes were delirium symptom trajectories, delirium
duration, hospitalisation stay length, and medication.

Results:

Twenty-six participants (PLM = 14; PRM = 12), median age 87, most with hypoactive delirium, were
recruited at a rate of 3 participants per month. Retention rates were 64% for PLM and 33% for
PRM, with adherence to intervention protocols at 83% and 58%, respectively. PLM showed higher
treatment fidelity (93%) compared to PRM (83%). All delirium symptoms except arousal improved
on day 3 compared to baseline, statistically significant for attention. No conclusive pre-post or
between-group differences were detected.

Conclusions:

The trial demonstrated feasibility, with greater acceptability, safety, and fidelity for PLM. The

trial provided a foundation and recommendations for designing future conclusive trials of music
interventions for treating delirium, suggesting exploring a broader set of outcomes and intervention
dosages. Future trials is warranted and should consider using external assessors to improve
recruitment and adherence.
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Background:

The use of checklists to support systematic implementation of multicomponent non-
pharmacological interventions for delirium is unknown. We aimed to identify ‘checklists’ used in
non-ICU inpatient healthcare settings, their content, and reported implementation.

Methods:

Cochrane CENTRAL, MEDLINE, Embase, CINAHL, and PsycINFO were searched from January 1,
1999 to July 12, 2022, restricted to adults 18+ and English and French articles. A comprehensive
grey literature search was conducted in February 2024. Data was extracted onto a proforma
template. Studies were assessed using JBI Critical Appraisal tools.

Results:

From the database searches, 4105 records were identified with 71 records from the grey literature
citation searches. The final 27 studies were: quasi-experimental (n=17), RCTs (n=6), qualitative
(n=2), expert opinion (n=1) and policy/consensus guidelines (n=1). ‘Checklists’ included algorithms
and order sets which were paper-based, or part of electronic delirium order sets, but format was
not described in 18 records. Three studies included the target population as stakeholders with
checklist development. Target users were healthcare staff, trained volunteers, family caregivers,
and study intervention nurses. Frequency of use varied from 1 to 3 times/day. Three studies
included all 10 NICE clinical factors for non-pharmacological interventions. For the remaining
studies, missing domains varied and included: therapeutic/cognitive activity, nutrition, urinary
catheterisation, and medication review. Family involvement in performing the interventions
occurred in 30%. Reported formal economic analysis was limited.

Conclusion:

Further research is needed to establish whether using checklists enables the high levels of
adherence with non-pharmacological interventions needed to optimize their effectiveness, in
addition to economic evaluation.
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Background:

To date, there is no risk prediction model specific to delirium in hospitalized older adults that has
been developed using individual patient data (IPD) meta-analysis methodology. This methodology
has several important advantages for research on prognostic factors in terms of internal and
external validity, both over aggregate data conventional meta-analysis and over single-centre data.

Aims:

We aim to develop a comprehensive risk prediction model for delirium in hospitalized older adults.
To identify relevant prognostic factors for inclusion in the model, we will 1) conduct a systematic
review of prospective randomized and non-randomized studies to identify eligible data that can be
used to 2) design and develop an international repository of individual patient data (IPD).

Methods:

We will identify eligible studies through a systematic search of online databases from their
inception date to July 2024. We will include prospective studies that enrolled non-critically ill older
inpatient adults outside palliative care and emergency settings, assessed risk factors for delirium,
and followed participants prospectively assessing delirium using a validated and reliable diagnostic
method. We will contact authors of eligible studies, as well as experts and researchers in this field,
to inform them about our initiative, ask if they are willing to share data, and inquire about any
ongoing eligible studies, and relevant patient registries. We will use a one-stage approach for IPD
meta-analysis and the development of a delirium risk prediction model, and we will publish our
findings in open-access peer-reviewed journals.
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Background:

Brain waste clearance (BWC) is reduced with increasing age, contributing to cognitive impairment
and neurodegenerative disease, risk factors for postoperative delirium. The coupling of CSF influx
with global grey matter activity (CSF-GM) via fMRI is a macroscopic BWC correlate, showing
decreases with age and neurodegenerative pathology. fMRI signals are driven by neural (BOLD
fluctuations via neurovascular coupling) and non-neural sources, both of which show age-related
impairment and can be separated via multi-echo-fMRI. We aimed to investigate 1) whether there
is an age-related reduction in CSF-GM when removing non-neural sources from GM activity and 2)
whether CSF-GM coupling is related to preoperative risk factors for postoperative delirium.

Methods:

Aim1: Non-neural sources from a multi-echo-fMRI dataset (OpenNeuro ds003592, n=301 healthy
subjects, 18-89yrs) were removed via ICA-denoising. Multiple linear regression tested whether age,
total cortical GM volume (estimated from structural T1 scans) and GM amplitude were significant
predictors of (fourth ventricular) CSF-GM coupling (Pearson’s correlation). Aim2: In a preliminary
neuroimaging dataset (n=27 surgical patients >65yrs), analysis correlating preoperative CSF-GM
coupling with Montreal Cognitive Assessment score of cognitive impairment and Clinical Frailty
Score was performed, controlling for age.

Results:

Age was the only significant predictor of CSF-GM coupling (t(283)=-5.70, p<.001, 3=-0.003).
Reduced CSF-GM coupling was significantly associated with increased frailty (r=-0.48, p=0.04), but
not cognitive impairment (r=0.07, p=0.79).

Conclusions:

Neural activity and/or neurovascular coupling changes predict the decrease in CSF-GM coupling
seen with age; these may be useful biomarkers for intervention in older subjects, especially critical
in frail subjects at risk of delirium.
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Background:

Delirium is a common complication post-cardiac surgery and is associated with poor patient
outcomes. Its pathophysiology remains unclear due to numerous risk factors. Given this condition’s
complexity, using biomarkers is becoming widely common to identify and assess the risk of
delirium. We aimed to explore the association of routine blood tests (e.g. infection/inflammatory
and renal markers) with ICU-delirium post-cardiac surgery.

Methods:

A 2-year retrospective cohort evaluation was conducted between October-2023 and March-2024.
Data were extracted from cardiac surgical ICU patient records at a single London hospital.
Differences between patients with and without delirium were tested and explored for associations.

Results:

A total of 899 ICU-patients post-cardiac surgery were included, their mean age was 63.1710.7.
Most were male (n=695, 77%) and underwent cardiac bypass graft surgery (n=498, 55%). One-
in-six patients (n=151, 17%) developed ICU-delirium. Renal markers were associated with ICU-
delirium, including urea (9.5 vs 5.5mg/dL, p <0.001) and creatinine (77.0 vs 68.0umol/L, p<0.001),
whilst infection/inflammatory biomarkers, involving C-reactive protein (CRP, 91.2 vs 98.1mg/dL,
p=0.609) and white blood cells (WBC, 10.8 vs 10.7x109/L, p=0.054), were not. Regression analysis
showed that raised blood urea was an ICU-delirium predictor (OR=1.15, 95% Cl: 1.13-1.17), whilst
creatinine levels (OR=0.99; 95% Cl: 0.99-1.00), CRP (OR=1.00, 95% Cl: 0.99-1.00) and WBC
(OR=1.00, 95% CI: 0.99-1.01) were not significant predictors.

Conclusions:

Our findings confirm an association between urea levels and ICU-delirium post-cardiac surgery.
Considering that blood urea is included in existing prediction models, our results validate the
importance of monitoring its levels in predicting ICU-delirium post-surgery.
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Background:

Treatment of metastatic and castration-resistant prostate cancer has evolved with the introduction
of androgens receptor pathway inhibitors (ARPI), as pharmacological alternatives to conventional
chemotherapy (CC). However, existing landmark studies for ARPI included limited geriatric patients
and were frequently without specific subgroup analysis of this cohort. Geriatric patients are often
frailer with multiple co-morbidities, resulting in increased susceptibility to adverse effects (AEs).
This study aims to analyse the AEs profile of ARPI (especially the cognitive domain) and CC.

Methods:

A retrospective analysis was performed comparing those treated with ARPI (abiraterone,
enzalutamide, or darolutamide) and those treated with CC (taxanes or platinum-based). AEs were
grouped and graded according to the Common Terminology Criteria for Adverse Events (CTCAE)
v5.0.

Results:

100 patients treated with ARPI were compared with those receiving CC. The median age was 75
years, with mean Charlson Comorbidity Index of 10. 14 patients reported cognitive AEs with ARPI,
including memory impairment/amnesia (7), and non-memory cognitive disturbances including
delirium (7). Most (13/14) were graded <2 on CTCAE and could be managed with dose reduction
or ‘drug holiday’ period (11/14). While there were no reported cognitive AEs in the CC group, 90%
reported other AEs (fatigue, Gl disturbances, neuropathy, and febrile neutropaenia), with half of
those graded 23 on CTCAE and henceforth requiring dose reduction or therapy cessation.

Conclusions:

Our study showed that despite a proportion of patients experiencing cognitive AEs, ARPI is well-
tolerated in elderly patients, compared with CC. Most of the cognitive AEs were mild, and could be
managed conservatively.
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