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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

The PharmaCog data used in this study are available in the NeuGRID2 platform under access code at https://www.neugrid2.eu/ (https://doi.org/10.17616/
R31NJN1E)

The MEMENTO data used in this study are available in Dementia Platform UK under accession code at https://portal.dementiasplatform.uk/CohortDirectory/Item?
fingerPrintID=MEMENTO

Raw data and patient-level data that were generated in this study are protected and are not available due to data privacy laws and data use agreements. These data
can be re-generated using the open-source software Leaspy by anyone with an authorized access to the above third-party data. The data used to compute the
statistics in this study are available at: https://zenodo.org/record/7331109. Source data are provided with this paper.

No statistical method was used to predetermine sample size. We considered all available data from all the cohorts. The resulting sample size is
much larger than comparable observational studies.

We only excluded participants with less than 1 year of follow-up. These participants could not be used to train the model, nor to assess
forecast errors.

We performed a repeated 5-fold cross-validation procedure on the ADNI data set, and used 4 other independent data sets as external
validation sets. Forecasts errors in the test sets were never statistically greater than the errors in the training set, thus showing generalizability
across studies.

The experiments were not randomized since only observational data were used. Simulations of clinical trials included a random unblinded
allocation into treated and control arms.

The investigators were not blinded to allocation during experiments and outcome assessment since only observational data were used.
Simulations of clinical trials included a random unblinded allocation into treated and control arms with assessment of biases in sex, center,
level of education and APOE genotype.
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Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Magnetic resonance imaging

Experimental design

Design type

Design specifications

Behavioral performance measures

Acquisition

Imaging type(s)

Field strength

Sequence & imaging parameters

Area of acquisition

Diffusion MRI Used Not used

Preprocessing

Preprocessing software

Normalization

Normalization template

Noise and artifact removal

Volume censoring

Statistical modeling & inference

Model type and settings

Effect(s) tested

Specify type of analysis: Whole brain ROI-based Both

N=4,687 participants with an average of 6 visits per participants and 4 years of follow-up. Average age at baseline: 71,7 years.
54,2% female participants, 39% of APOE epsilon 4 carriers. At baseline, N=1,985 participants were cognitively unimpaired,
N=2,347 experienced mild cognitive impairment and N=355 had a diagnostic of dementia.

Participants were recruited in memory clinics in North America, Europe, Australia and Japan. Recruitments relied on outreach
efforts including online and social media campaigns, advertisement in magazines and radios, communications to healthcare
provider and consumer advocacy organizations, use of registries, distribution of booklets and supporting communication
materials to recruiting centers.

In general, minorities are under represented in clinical studies although ADNI 3 made specific efforts to include at least 12%
of minority enrollment. Therefore, results might not generalize to under-represented minorities within each area (USA,
Australia, Europe, Japan)

The study protocols were approved by the ethical committees of the university of southern California (ADNI), Austin Health,
St Vincent’s Health, Hollywook Private Hospital and Edith Cowan University (AIBL), IRCCS Istituto Centro San Giovanni di Dio
Fatebenefratelli (PharmaCog), Comité de protection des personnes sud-ouest et outre-mer III (MEMENTO), the National
Bioscience Database Center Human Database (J-ADNI).

Informed consent forms were obtained from research participants. The research has been performed in accordance with the
Declaration of Helsinki and relevant guidelines and regulations. Participants were not compensated for the current study.

na

na

na

structural and PET

3T (ADNI 2, Go, 3, AIBL, PharmaCog, Memento) and 1.5T (AIBL (24% of the scans), Memento (14% of the scans), J-ADNI)

three-dimensional T1-weighted magnetization-prepared rapid gradient-echo imaging (MPRAGE) sequences

whole brain

Freesurfer 5.3 and 6.0

Internal Freesurfer procedure (see https://surfer.nmr.mgh.harvard.edu/ftp/articles/fischl02-labeling.pdf)

Internal Freesurfer probabilistic atlas (see https://surfer.nmr.mgh.harvard.edu/ftp/articles/fischl02-labeling.pdf)

Gradwarp, B1-correction, N3 bias field correction and geometric scaling for adjusting scanner- and session-specific calibration
errors

no volume censoring

Only subcortical volumes extracted from the MRI were used in the study. They were adjusted by estimated total intracranial
volume.

na




