
Magnetoencephalography (MEG) can quantify and localize the effects of Alzheimer’s disease pathology on cortical systems, with

good spatial and temporal resolution, excellent tolerability for participants, and suitability to study brain function at res t or during 

tasks. Four UK cohort studies have coordinated MEG methods to align across the spectrum of ageing, risk and clinically manifest AD. 
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Introduction. There are many 

pathophysiological processes 

underlying cognitive decline in 

Alzheimer’s disease, including 

accumulation of toxic oligomeric

amyloid and tau, microglial 

activation, and metabolic stress. 

These are all synaptoxic. This 

synaptic convergence is 

important, as synaptic density 

and function correlated strongly 

with cognitive function. Markers 

of synaptic and post-synaptic 

function are of interest to de-risk 

trials that target diverse 

“upstream” processes: and to 

differentiate ageing, dementia-

risk and Alzheimer’s disease. . 

Cohorts. Four UK studies coordinated their 

MEG protocols, with complementary 

participant selection strategies and ancillary 

data (PET, MRI, CSF, DNA, Blood, and 

cognitive biomarkers). They also share a 

commitment to data sharing, via the 

Dementias Platform UK Data Portal 

(https://portal.dementiasplatform.uk):

(1) Cambridge Centre for Ageing and 

Neuroscience CamCAN. Population 

based lifespan ageing study with healthy 

and cognitively frail adults (cam-

can.mrc-cbu.cam.ac.uk

PMID: 25412575)

(2) MRC Deep and Frequent Phenotyping 

Study DFP, with preclinical amyloid-

positive older adults & Aβ-ve controls 

(tinyurl.com/yc8fcrhd PMID: 30904851)  

(3) New Therapeutics for Alzheimers

disease study, NTAD, with symptomatic 

AD (MCI or early dementia, Amyloid-

positive) and controls. 

(tinyurl.com/4b5pmed2

PMID: 36521898), and the Synaptic 

Health in Neurodegeneration SHINE

Protocol. These four studies include tasks that balance (i) ease of 

administration and freedom from complex instructions for participants to 

remember or perform (ii) Interpretability in terms of cognitive 

processes, and (iii)  evident relationship to amnestic nature of AD. The 

shared task-set includes:

• Task free (resting state) eyes open, eyes closed

• Auditory Mismatch negativity

•

• Cross-model associative learning

• Scene repetition (priming)

• Audiovisual control task

• Alignment of preprocessing 

• Integration of Elekta & CTF data 

Contacts:

NTAD/SHINE: james.rowe@mrc-cbu.cam.ac.uk

CamCAN:  rik.Henson@mrc-cbu.cam.ac.uk

DFP: vanessa.Raymont@psych.ox.ac.uk

Combined UK Cohorts with Magnetoencephalography (MEG) 

In People With Or At Risk Of Alzheimer’s Disease

NTAD + SHINE

baseline + 2-week re-test

CamCAN

Deep and Frequent 

Phenotyping 

Healthy Ageing 18-90 Prodromal AD MCI and early AD dementia 12m Progression

NTAD + SHINE follow-up

Deep & Frequent Phenotyping 
Cam-CAN

Conclusions. While each study has its 

distinct aims and opportunities, together 

they comprehensively map the progression 

from presymptomatic, through MCI to 

dementia caused by Alzheimer's disease, 

and distinguish AD-physiology from normal 

ageing. Through ancillary data/samples, 

MEG markers will be correlated with blood 

(NULISA, pT217, NFL, GFAP), CSF, 

structural brain (MRI), UCBJ synaptic PET 

and cognition. Analyses to date confirm:

Sensitivity to MCI/AD (PMID: 41137705; 

PMID: 41073581; PMID: 41349953), 

disease severity  and annual progression 

(PMID: 40396657)

Distinction from cognitive frailty 

(PMID: 35012965)

High reliability (PMID: 38989630)

Direct correlation with iPSc cell models 

(PMID: 39704342; PMID: 36349119)
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