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Summary

In an era of ‘big data’, we propose that a collaborative network approach will drive a better understanding of the

mechanisms of delirium, and more rapid development of therapies. We have formed the International Delirium Path-

ophysiology & Electrophysiology Network for Data sharing (iDEPEND) group with a key aim to ‘facilitate the study of

delirium pathogenesis with electrophysiology, imaging, and biomarkers including data acquisition, analysis, and

interpretation’. Our initial focus is on studies of electrophysiology as we anticipate this methodology has great potential

to enhance our understanding of delirium. Our article describes this principle and is used to highlight the endeavour to

the wider community as we establish key stakeholders and partnerships.
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In an era of ‘big data’, collaborative networks facilitate rapid

answers to complex questions. We propose that understand-

ing the mechanisms of delirium, and hence the development

of therapies for this condition, is a formidable task that re-

quires such a collaborative approach. In depth, multi-modal

phenotyping of patients is a critical step to defining the neu-

ral correlates of delirium. Once these correlates are firmly

established, causal relationships can be established through

preclinical animal models and clinical trials in patients.

Although delirium science advances on many fronts, we

argue that EEG and invasive electrophysiology (i.e. intracranial
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EEG [iEEG]) has much to offer in the study of delirium. Partic-

ular strengths of the EEG include the direct sampling of

neurophysiological data on a rapid time scale and fine preci-

sion that can be achieved at the patient’s bedside. The feasi-

bility of EEG to inform the study of delirium has been

established over several decades (dating back to work by Engel

and Romano1). More recent advances involve sophisticated

analytical and modelling approaches to gain key insights into

brain network connectivity and metrics of information con-

tent of the brain.2e5 Correlates between patient symptoms and

other biomarkers (e.g. systemic inflammation) provide
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additional support for the utility of EEG to provide insights into

delirium pathophysiology.2e4,6,7 Lastly, EEG-based measures

of delirium are associated with important clinical outcomes

including mortality.8,9

The primary limitation of EEG is the poor spatial resolution

that is somewhat mitigated by modelling approaches or

directly mitigated by studying iEEG in neurosurgical patients.

The latter approach also has the potential of characterising

delirium arising frommultiple triggers (e.g. surgery, seizure) in

the same patients. As imaging techniques advance, we hope

EEG may be complemented by concurrent positron emission

tomography, magnetic resonance imaging, and optical imag-

ing approaches that are currently logistically difficult in pa-

tients with delirium. Another limitation in the study of EEG

data, in the setting of delirium, is the lack of collaborative

expertise to advise on the collection and analysis of these data.

Presently, these electrophysiology ‘skills’ are held by a small

group of experts.

To address this limitation, we have formed the Interna-

tional Delirium Pathophysiology & Electrophysiology Network

for Data sharing (iDEPEND) group with a key aim to ‘facilitate

the study of delirium pathogenesis with electrophysiology,

imaging, and biomarkers including data acquisition, analysis,

and interpretation’. To bridge knowledge gaps, iDEPEND will

facilitate harmonised data collection protocols, data sharing,

and advice on analysis and interpretation. Our aim is to

disseminate these skills to a broader population of researchers

through advice, hands-on demonstration, and collaborative

data analysis and interpretation. In addition, experts with

experience in EEG studies of deliriumwill convene to establish

guidelines to inform study design and provide harmonised

data protocols. These guidelines will be published in peer-

reviewed journals and curated on a dedicated website to

facilitate broad access.

We propose that data will be shared in a deidentified

manner with unblinding conducted after standardised pre-

processing of data where possible. Metrics derived from data

analysis will be shared back with the primary site with advice

on the appropriateness of further analysis. Scientific decisions

for protocolised analysis will be discussed by a steering com-

mittee comprising study principal investigators providing data

and experts in the field. A principal investigator will be the

person in charge of a biomarker, electrophysiology study of

delirium, or both, with an ethics-approved protocol for data

collection shared with the steering committee. Electrophysi-

ology experts will be recruited with suggestions from the

steering committee.

Discussions will be held to address and guide how pre-

clinical electrophysiology can be harmonised across models

with maximum relevance to the human state of delirium.10,11

Much of the recent EEG work has been conducted in the peri-

operative space, hence our submission to BJA Open, but a key

ambition of the network is to facilitate electrophysiology

research in medically ill and critically ill patients, leveraging

perioperative discoveries.

Currently, funding for the network is from departmental

resources, but we anticipate the submission of grants to sup-

port the acquisition, analysis, and interpretation of the data.

Individuals interested in being part of the network should

reach out directly to the first author, RDS. Our goal is to be as

inclusive as possible though we acknowledge that, at this

stage, our proposal has grown organically; as the network
develops, it will be important to develop network structure,

governance, and encourage diversity. Although the purpose of

iDEPEND is to facilitate analysis of electrophysiology data in

the first instance, we are optimistic this framework may be

extended to biomarker analyses across human and animal

cohorts to aid a better fundamental understanding of delirium

pathogenesis.
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