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Remote and Unsupervised Smartphone-Based Memory 
Assessments Detect Subtle Longitudinal Cognitive 
Change in Preclinical Alzheimer’s Disease

Clinical
Cognitive

Neuroscience

Background
Anti-amyloid therapies will likely be more effective in early stages of AD and currently 
clinical trials investigate the treatment window in preclinical AD populations. If these trials 
succeed: How do we identify and monitor individuals at this stage?
Requirements for sensitive measures in preclinical AD:   
   1. Target the relevant cognitive function and brain network1

     MTL-dependent memory functions are affected earliest by tau pathology
   2. Administer tests at high frequency2

    Dense sampling reduces noise and allows to capture individual trajectories
   3. Measure precisely and sensitively
    Continuous precision metrics can add to binary accuracy scoring

Methods

david.berron@dzne.de

ORR score and MDT-S precision decline in preclinical AD

ConclusionConclusion
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Delayed Associative Memory and Scene Mnemonic Discrimination Precision decline in SCD Aβ+

Short-term smartphone-based 1-year slopes are correlated with 
8-year in-clinic PACC5 slopes

Short-term smartphone-based 1-year slopes are correlated with 
8-year plasma p-tau217 increase

CU Preclinical AD MCI due to AD
Stage 0 Stage 1 Stage 2 Stage 3
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High

Low

Disease stage / time
MDT-S | Precision
Precision of Mnemonic Discrimination for Scenes
Transentorhinal region, hippocampus

ORR | Delayed Recall
Associative Memory | Hippocampus and 
Retrosplenial cortex

MDT-O | Corrected Hit Rate
Mnemonic Discrimination Objects
Transentorhinal region and hippocampus

CSR | Corrected Hit Rate
Recognition memory | Posterior-medial system

References: 1 Berron et al. (2024). Alzheimer’s and Dementia. doi: 10.1002/alz.13919; 2 Polk et al. (2026). npj Digital Medicine. doi: 10.1038/s41746-026-02731-1. Funding: Alzheimer Forschung Initiative e.V.
Abbreviations: ORR = Object-in-Room-Recall; MDT-O/-S = Mnemonic Discrimination Task for Objects/Scenes; CSR = Complex Scene Recognition; lPACC = latent Preclinical Alzheimer’s Cognitive Composite;
CU = cognitively unimpaired; SCD = subjective cognitive decline; MCI = mild cognitive impairment; Aβ = beta-amyloid.  

• Digital cognitive assessments show differential sensitivity across 
disease stages

• Preclinical cognitive phenoptype characterized by an early breakdown of 
MTL-dependent mnemonic precision and associative memory

1German Center for Neurodegenerative Diseases (DZNE), Magdeburg, Germany.  2–24see abstract.

Aβ positivity was defined using CSF Aβ42/40 or Aβ PET. 
When unavailable, CSF Aβ42/40 was predicted by a 
binomial logistic regression model including plasma 
p-tau181, plasma Aβ42/40 , ApoE4 carriership and age.

Plasma p-tau217 was defined using the Quanterix 
Simoa® ALZpath assay.

All CU Aβ− CU Aβ+
(Stage 1)

SCD Aβ+
(Stage 2)

N
Age (years)

Sex (female)

Education (years)

Study cohort

DELCODE

Memory clinic

WRAP

MMSE

lPACC

127 19 1791

70.0 ± 6.4 68.8 ± 6.0 72.4 ± 5.6 73.6 ± 7.6

86 (68%) 64 (70%) 12 (63%) 10 (59%)

15.9 ± 2.6 16.1 ± 2.6 16.2 ± 2.5 16.1 ± 2.9

39 (31%) 26 (29%) 4 (21%) 9 (53%)

1 (1%) 1 (6%)

87 (69%) 65 (71%) 15 (79%) 7 (41%)

29.3 ± 1.0 29.5 ± 0.8 28.9 ± 0.9 28.8 ± 1.5

0.10 ± 0.59 0.19 ± 0.58 −0.02 ± 0.44 −0.19 ± 0.67


