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and is closely linked to cognitive decline. _ _ _ @ R2 by diagnostic group (%) @ Follow-up window (all groups)
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Quantifying longitudinal brain parenchyma volume loss (BVL) across 40

the AD continuum with scalable, robust methods remains a key challenge.

Manual and semi-automated volumetry is labor-intensive and sensitive to G 333 = 532
scanner and protocol heterogeneity in routine data. 30
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Figure 3. R? is highest in MCI (33.3%) and remains highly significant even when restricted to the first
On average 3.3 * 1.4 scans per participant. 8 - o . year of follow-up (16.5%); all p<0.0001.

Mean observation period 3.02 = 1.97 years.

Imaging Biomarker — BrainLossNet 61

BVL computed between consecutive T1w scans using BrainLossNet, a
fast, robust, validated deep learning method.

% KEY FINDING

Deep learning—derived BVL/year explained ~one third (R? = 33.4%) of

the inter-individual variance in cognitive decline across the AD continuum
— 33% more than age (1.0%) — remaining highly significant even when

restricted to the first year of follow-up.

DISCUSSION ®

BVL/year is a strong, clinically meaningful predictor of cognitive

BVL/year = sum of interval-wise BVL estimates normalized by follow-up
duration.

Cognitive Outcome
ACDRSBJyear: annual change in Clinical Dementia Rating — Sum of

ACDRSB/year
N

Boxes. 0- , > decline across the AD continuum.
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o | o AD (n=180) Effect is robust over short windows — R2 = 16.5% (yr 1) and 22.6% (yr
Linear regression of ACDRSBIyear on BVLlyear. _4- Linear fit (all): R2=33.4%, r=-0.58 o 2), all p<0.0001 — relevant for trial durations.
Vgriance explained (R?) overall, by group, and over restricted follow-up =y - - ay . : " BrainLossNet enables fast, scanner-robust, scalable atrophy
windows (1 yr, 2 yr). BVL/year quantification suitable for multi-site data.
METHODS HIGHLIGHTS Figure 1. Across the AD continuum (EMCI/LMCI/MCI/AD; n=945), faster annual brain parenchyma loss is " Limitations: ADNI cohort only; observational design; CDRSB as sole

associated with faster cognitive decline (r = —0.58, R? = 33.4%, p<0.0001).

1.547 All ADNI ~3.3 cognitive outcome; no external validation cohort presented here.
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2.0 2.0 Annual BVL explains ~1/3 of the variability in CDRSB progression
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