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Alzheimer Europe partners in 
three new projects linked to 
Artifi cial Intelligence 
Alzheimer Europe is pleased to partner in three new projects. In 
this article, we present a brief overview of ADIS (JPND funded), 
eBRAIN-Health (Horizon Europe funded) and Pattern-Cog (ERA 
PerMed funded). The perspective of each project’s coordinator 
is presented, regarding the rationale behind the projects and 
the concrete actions being undertaken.

ADIS

ADIS stands for "Early Diagnosis of Alz-
heimer's Disease by Immune Profi ling of 
Cytotoxic Lymphocytes and Recording of 
Sleep Disturbances”. The project is funded 
through the EU Joint Programme - Neurode-
generative Disease Research (JPND). JPND is 
the largest global research initiative aimed at 
tackling the challenge of neurodegenerative 
diseases. 

The ADIS project will run for a period of three 
years with a budget of 1.3 million, distributed 
among seven collaborators.

Interview with Project Coordinator 
P rof. Dr Holger Fröhlich, Fraunhofer 
SCAI, Germany

What is the problem you are aiming to 
address with ADIS?

ADIS focuses on the question of how we 
could achieve earlier diagnosis of Alzheimer's 
disease  (AD) in the future. This is important, 
because the disease likely starts decades 
before the manifestation of fi rst symptoms. 
The success of any future medical treatment 
critically depends on starting as early as pos-
sible, because the damages to the brain that 
are initiated by the disease are irreversible. 
Another reason why earlier diagnosis is so 
important is the strongly increasing number 
of patients with  AD. The diagnosis, treatment 

and care of each of these patients is very 
expensive. So, it would help, if in the future a 
higher percentage of patients could be diag-
nosed in primary care institutions rather than 
in specialised memory clinics. 

For both these reasons, we need measurements 
(biomarkers), and these biomarkers should be 
suffi  ciently easy to assess so that this can also 
be done by general practitioners. In the ADIS 
project, we thus focus on blood-based biomark-
ers as well as sleep disturbances.

What are the concrete objectives and actions 
which will be undertaken by ADIS?

 Our two concrete objectives are to evaluate 
whether blood-based biomarkers derived from 
special types of immune cells and sleep dis-
turbances allow us to reliably distinguish AD 
patients at diff erent stages of the disease from 
healthy subjects; and to understand, in how 
far sleep disturbances might infl uence blood-
based biomarkers. This is important, because 
we need to know which type of measurements 
are most eff ective and most effi  cient. 

 Our concrete actions include running a clini-
cal study with 75 participants (25 with AD, 25 
with mild cognitive impairment and 25 cog-
nitively normal participants), that we carefully 
assess via standard questionnaires, a smart-
watch (worn at home), an augmented reality 
game (to monitor cognition) and via blood 
sampling.

From each of the blood samples we meas-
ure many diff erent molecular markers, even 
on the level of individual cells. We use sta-
tistical as well as advanced computational 
approaches (including Artifi cial Intelligence) 
to fi nd patterns in the data generated by our 
study. This will help us to evaluate whether 
blood-based biomarkers and sleep distur-
bances might allow us to detect AD at an 
early disease stage.

Holger Fröhlich
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https://www.adis-project.eu/
@ADIS_JPND

 “ADIS wi l l  l everage 
cutting-edge science 

and technology with clinical 
expertise to explore biomarkers 
for earlier diagnosis of 
Alzheimer’s disease, which is 
essential to enhance success 
chances of any treatment.”
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Petra Ritter

eBRAIN-Health

eBRAIN-Health is a Horizon Europe-funded 
research project that was launched in July 
2022, with a total budget of almost 13 million 
EUR. Involving 20 partners including Alzheimer 
Europe, the project will run for four years, until 
July 2026. Alzheimer Europe is leading the public 
involvement activities and contributes to com-
munications and outreach work for the project.

Interview with Project Coordinator 
Prof. Petra Ritter, Berlin Institute 
of Health at Charité University 
Hospital, Germany 

What is the problem you are aiming to address 
with eBRAIN-Health?

Brain health costs in Europe are estimated 
to exceed EUR 800 billion per year. However, 
we still lack eff ective, disease-modifying 
treatments for Alzheimer’s disease (AD) and 
dementia, which aff ect over 10 million peo-
ple in Europe alone. There are many factors 
that contribute to this. Firstly, there are still 
gaps in knowledge about the specifi c biolog-
ical processes in the brain that cause these 
diseases, which oft en aff ect people with mul-
tiple health problems. In addition, we lack 
precise, highly-accurate tools and systems 
for modelling, diagnosing and monitoring 
the progress of AD, which may take decades 
to develop. Together, these and other factors 
mean that people with AD can wait years to 
be diagnosed, and lack eff ective treatments 
that could change the course of the disease.

Many research studies have been collecting 
data and information to better understand 
the biological basis of AD, assess diagnostic 
and monitoring biomarkers and test poten-
tial treatments. These individual studies can 
be limited by the range of tests and assess-
ments used, and by the number and diversity 
of participants that are included. In addition, 
while large investments in dementia research 
have been made over the last decade, there 
are technical barriers that hinder progress: 
such as a lack of integration, and insuffi  cient 
computational exploitation and re-use of 
research data. In eBRAIN-Health, we are aim-
ing to address these barriers, by developing a 
secure research platform for accurate “digital 
twins” of the brain, created by assembling a 
large range of data sources. Using these dig-
ital versions of individuals to model disease 
progression could accelerate brain research, 
and improve clinical decision-making for 
patients with Alzheimer’s and other neuro-
degenerative diseases.

What are the concrete objectives and 
actions which will be undertaken by 
eBRAIN-Health?

As mentioned above, our project is built 
around the concept of "digital twins". Digital 
twins are virtual representations of individ-
uals, created based on vast quantities of 
clinical data and scientifi c knowledge. Using 
artifi cial intelligence, this information can 
be integrated into a “digital twin”, personal-
ised to resemble the clinical characteristics 
of individual people. As our real-time, vir-
tual representations, digital twins have the 
potential to support more accurate and per-
sonalised decision-making, for example by 
allowing doctors to simulate the future out-
comes of diff erent treatment options.

In eBRAIN-Health, a large variety of data 
sources will be brought together in a GDPR-
compliant research platform, to support the 
development of digital representations of the 
brain. These data sources will include brain 
scans, behavioural studies and lifestyle sur-
veys, as well as clinical data from thousands 
of patients and healthy peers. The data will be 

combined with biological information from 
scientifi c research on the brain, helping to 
build complete and highly-detailed simula-
tions of the brain. 

These simulations can then be personalised 
to resemble individual people, creating a brain 
“digital twin”. These “digital twins" will allow a 
large number of researchers to conduct inno-
vative brain research within a powerful digital 
platform that keeps patient data secure and 
confi dential. In addition, the digital twins 
have the potential to improve our under-
standing of brain function and disease at an 
individual level; improve diagnosis and risk 
prediction and optimise potential therapies. 

“Digital twins that simulate 
individual brains have the 

potential to accelerate research, 
and improve clinical decision-
making for patients with AD. In 
eBRAIN-Health, we are working 
together to realise this potential, 
by developing a powerful digital 
platform that will keep patient 
data secure whilst driving 
innovation.”
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Pattern-Cog

Pattern-Cog stands for “Personalised ageing 
pattern for early risk detection and prevention 
of cognitive impairment and dementia in cogni-
tively healthy individuals”. The European project 
offi  cially started on 1 June 2022 and has a dura-
tion of three years.  The project has a budget of 
1.7 million from ERA PerMed, distributed across 
a total of six partners: University of Eastern 
Finland, Jena University Hospital, Karolinska 
Institutet, Fundaction Centro de Investigacion 
de Enfermedades Neurologicas, Charité Uni-
versitatmedizin Berlin and Alzheimer Europe. 
In this project, Alzheimer Europe co-leads the 
work packages dedicated to public involvement 
and communication/dissemination. 

Interview with Project Coordinator 
Jussi Tohka, University of Eastern 
Finland

What is the problem you are aiming to address 
with Pattern-Cog?

The overarching goal of the Pattern-Cog project 
is to improve dementia prevention strategies 
by developing and validating a personalised 
medicine methodology for the detection of 
earliest signs of impending cognitive decline 
and markers, to enable early and personalised 
multidomain interventions. Eff ective disease 
modifying drugs are not yet widely availa-
ble, but a multidomain lifestyle intervention 

(FINGER randomised controlled trial, RCT) has 
been shown to improve cognition and other 
related outcomes in older adults from the gen-
eral population with elevated risk for developing 
dementia. 

Findings from FINGER and other multidomain 
lifestyle trials have made it clear that inter-
vention eff ectiveness may be dependent on a 
personalised approach to prevention, in which 
the fi rst task is to accurately identify people 
at-risk who are most likely to benefi t from an 
intervention.  In addition, it is likely that future 
intervention strategies will be most eff ective 
when applied at the earliest stages of the 
disease. 

There are a large number of personalised medi-
cine studies looking at predicting the transition 
from mild cognitive impairment (MCI) to 
dementia at the level of an individual.  How-
ever, there are virtually no methods to: 1) identify 
individuals in the pre-symptomatic phase of 
the disease who will transition to MCI in the 
future and 2) assess the prevention potential 
and impact of interventions in a personalised 
manner. These are the critical blind spots tar-
geted by the Pattern-Cog project.

What are the objectives and actions taken 
when implementing the Pattern-Cog project?

The primary objectives of Pattern-Cog are: 1) to 
develop an innovative methodology for predict-
ing future cognitive decline indicative of high 
risk for clinical transition, 2) to test the method-
ology in ongoing RCTs for dementia prevention 
and 3) to develop solutions to the ethical, legal, 
and social issues associated with computer-
assisted dementia risk prediction.

Pattern-Cog will combine data from several 
relatively routine measures (e.g., magnetic 
resonance imaging, neuropsychological test-
ing, and risk factors) to develop the prediction 
methodology that we describe as a personal-
ised aging pattern. The innovative aspect of the 
method development is that the personalised 
aging pattern is trained based on data from 
cognitively healthy individuals.

“The innovative aspect of the 
Pattern-Cog method devel-

opment is that the personalised 
aging pattern is trained based 
on data from cognitively healthy 
individuals. We will use several 
existing databases (i.e. large 
observational study of healthy 
aging) and dementia interven-
tion/prevention trials to develop 
and validate our method.” 

To develop and validate the method, we will use 
several existing databases, including a large 
observational study of healthy aging (“Vallecas 
Study”) and dementia intervention/prevention 
trials (e.g., FINGER, MIND-AD mini). Ethical, legal, 
and social aspects of dementia prediction and 
prevention are essential components of the 
project. 

Pattern-Cog will help answer relevant ques-
tions about the management of research 
data in multinational studies of personalised 
medicine in dementia. Equally important is 
understanding the views and concerns of peo-
ple with cognitive impairment and dementia 
regarding algorithm-based prediction of 
future cognitive decline. Even as clinical 
tools are being developed, Pattern-cog will 
organise public engagement activities to 
understand how best to communicate the 
results of risk assessments based on algo-
rithmic approaches.

Jussi Tohka

 @PatternCog

 @Pattern-Cog

 info.PatternCog@gmail.com
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