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Table 1. Participant demographics. Analysis with t-tests for quantitative variables and with chi-squared or Fisher’s test for
categorical variables, as appropriate. Ab = amyloid beta. BBRC = Barcelona Beta Brain Research Center. CN= cognitively
normal. DNS = digital neuro signature. MCI= mild cognitive impairment. MMSE= Mini-Mental State Exam.

Figure 2. Comparison of DNS classification with the Mini-Mental State Examination (MMSE) cut-off of 24 in the whole cohort (left), as
well as with amyloid status in the cognitively unimpaired subsample (right). There was significant agreement between DNS and MMSE
(P<0.001), as well as with amyloid status within the cognitively unimpaired group. In the latter, the proportion of individuals with a DNS
below the cut-off was significantly higher in those who were A𝛃+ (P=0.022).

PREDICTIVITY OF ALTOIDA DNS-MCI ML MODEL

Figure 3. Receiver Operating Characteristic (ROC) curves
depicting the Area Under the Curve (AUC) for the
relationship between Altoida DNS, clinical diagnosis, and
amyloid status across the different clinical groups. The
curves show an AUC of 0.93 (95% CI 0.89-0.97) for
identifying MCI, an AUC of 0.75 for identifying individuals
who were A𝛃+ (95% CI 0.68-0.81) in the whole cohort, and
an AUC of 0.63 (95%CI 0.51-0.76) for identifying A𝛃+ in
those who were cognitively unimpaired.

CONCLUSIONS

• Altoida DNS shows promise in identifying cognitive impairment and
amyloid positivity across the early cognitive spectrum of
Alzheimer’s Disease (AD).

• The concordance between DNS, MMSE-based classification, and
amyloid status supports its potential as a complementary diagnostic
tool for the early identification of MCI and prodromal AD.
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PARTICIPANT RECRUITMENT

• A significant proportion of individuals aged 65+ exhibiting mild
cognitive impairment (MCI) remain underdiagnosed (1).

• People presenting with subjective cognitive decline (SCD), or MCI
face a high risk of cognitive worsening over time (2).

• Digital biomarkers are gaining traction in neurology research for
their capacity to enable early diagnoses and to streamline the
patient’s diagnostic journey to specialized care (3).

BACKGROUND

• To assess the predictivity of Altoida DNS, a digital biomarker
derived from a machine learning (ML) classification model,
designed to identify cognitive impairment from normal
cognition.

• To explore the agreement between Altoida DNS, MMSE (cut-
off of 24), and amyloid positivity assessed via CSF biomarkers
(Lumipulse instrument).

OBJECTIVE

ALTOIDA DIGITAL BIOMARKER ASSESSMENT 

• Altoida DNS is an investigational medical device based on ML that
simulates conducting activities of daily living, providing an
objective measure of cognition.

• The assessment evaluates cognitive and functional impairment
based on motor and augmented reality tasks, such as tapping and
tracing shapes, as well as placing and locating virtual objects.

• DNS-MCI is a ML model that can identify cognitive impairment with
82% accuracy (Pipeline Version v1.56.3; Feb2024).

Figure 1. The Altoida Digital Biomarker Assessment evaluates
multi-modal features, including micro-movements, speed,
reaction times, or navigation trajectories, which are used to
train specific machine-learning (ML) models.

ML models are trained with data derived from clinical cohorts
(ground truth).

The Altoida test can be conducted on a smart device (iOS
tablet) and lasts approximately 10-15 minutes.

For this study, the assessment was conducted in the clinic on
Ipad Pro 11’’ devices.

CONCORDANCE OF DNS, MMSE, AND AMYLOID POSITIVITY
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A cohort of 246 adults, 62% cognitively normal (CN) and 38% with MCI 
were recruited at two clinical sites in Barcelona, Spain.
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