
• 660 primary care patients from

undergoing cognitive evaluation with full data available 

on 03-Dec-2025 (Fig.1A). 

•Main outcome: clinical diagnosis of mild cognitive

impairment (MCI) or dementia due to any

neurodegenerative disease established at a memory

clinic, including

• comprehensive clinical work-up, CSF/PET AD

biomarkers, but blinded to the blood-based

biomarkers and cognitive tests in primary care.

•Examined predictors, collected in primary care, included

plasma and imaging biomarkers, brief clinical

questionnaires, and cognitive tests (Fig.1B).

•Optimal predictors were selected using recursive feature

elimination, and final logistic regression models were

evaluated using the Akaike Information Criterion.

•As sensitivity analyses digital cognitive assessments

were explored (BioCog1; CANTAB2; iADL3).
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• Individuals with suspected cognitive decline usually first

present in primary care.

• Although much research focuses on Alzheimer’s disease

(AD) diagnostic accuracy, the clinical priority in this

setting is often to identify if any neurocognitive disorder

could be present before initiating further steps, and, only

secondly, to assess whether AD is a potential diagnosis.

References: 1 Tidemann & Karlsson et al., Nat Med, 2025; 2 Fray, Robbins & Sahakian, Int. J. Geriatr. Psychiatry, 1996; 3 Dubbelman et

al., Neuropsychology, 2024

→ These findings identify an optimal combination of specific plasma

and imaging biomarkers, simple cognitive tests, and

questionnaires that primary care physicians could use to support

diagnostic decision-making and clinical care.

→ Even using only the top three variables a high AUC is found,

indicating its potential usefulness for primary care implementation

→ Exchanging paper-pencil tests with self-administered digital

cognitive assessments and a digital questionnaire of activities of

daily living yield slightly lower but comparable results, indicating

its potential usefulness in supporting the diagnostic workup in the

primary care setting.

• Yet, only a subset of the cases had these measures available.

→ A prospective external independent validation using unseen data

from the same cohort to evaluate the validity to predict presence

of neurocognitive disorder and AD will be performed once an

adequately sized validation sample has been collected.
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Methods

Background
1. Prediction of the presence of a neurocognitive disorder

We consider symptomatic neurodegenerative disease to include MCI or dementia. Thus, a Parkinson’s

disease patient without cognitive impairment would not be included in the “symptomatic

neurodegenerative disease” label. Abbreviations: Aβ=amyloid-beta; ADAS-Cog=Alzheimer’s Disease

Assessment Scale-Cognitive Subscale; bv=behavioral variant; CSF=cerebrospinal fluid; CT=Computer

Tomography; DLB=dementia with Lewy bodies; FTD=fronto-temporal dementia; MMSE=Mini-Mental

State Examination; MoCA=Montreal Cognitive Assessment; MRI=magnetic resonance imaging;

NfL=Neurofilament light chain; PET=positron emission tomography; PSP=Progressive Supranuclear

Palsy; rtv=right temporal variant; sv=semantic variant.

2. Predicting the presence of Alzheimer’s Disease
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Conclusion

Symptomatic neurodegenerative disease was best predicted by plasma p-tau217 in

combination with brief cognitive tests, brief informant-based memory questions, and

presence of white matter lesions (1B).

Fig. 1. Note: In A: variable importance was ranked by the mean absolute SHAP value, representing the average magnitude of each feature's impact on

the model’s predicted probability across all observations. In B: eight predictors were chosen based on the lowest AICc. Using these results, a cut-off was

established at 95% sensitivity, yielding an accuracy of 88% and specificity of 75%. The cases indicated to have symptomatic neurodegenerative disease

based on this cut-off, were used for step 2. Sex was coded as 0=male and 1=female. ADAS-Cog delayed recall shows the number of errors.

Abbreviations: ADAS-Cog=Alzheimer’s Disease Assessment Scale-Cognitive Subscale, AIC=Akaike Information Criterion, AUC=Area Under the Curve,

CT=Computed Tomography, MoCA=Montreal Cognitive Assessment, MRI=Magnetic resonance imaging, NfL=Neurofilament Light chain,

Sens=sensitivity, SHAP=SHapley Additive exPlanations, Spec=specificity, TMT=Trail Making Test.

• In step 2, only participants identified as having symptomatic neurodegenerative

disease in step 1 were included (at 95% sensitivity, Fig. 1; n=371, 58% with AD).

• Plasma p-tau217 again emerged as the strongest predictor, with higher values

indicating higher odds of AD.

• Plasma NfL and informant-reported subcortical symptoms were associated with

higher odds of a non-AD neurodegenerative disease.

3. Sensitivity analyses –

accessibility
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I. Since primary care has limited resources, we

used only the top 3 variables: Plasma p-

tau217, ADAS-Cog delayed recall &

questionnaire of functional activities, to

predict neurocognitive disorder, resulting in

an AUC of 0.93 (Fig. 3).

Fig. 2. Note: A: variable importance was ranked by the mean absolute SHAP value, representing the average magnitude of each feature's impact on

the model’s predicted probability across all observations. B: final prediction model showing AUC and forest plot of the included variables. We

additionally performed elastic net regressions, an alternative to the here shown recursive feature elimination.

Abbreviations: ADAS-Cog=Alzheimer’s Disease Assessment Scale-Cognitive Subscale, AIC=Akaike Information Criterion, AUC=Area Under the Curve,

CT=Computed Tomography, NfL=Neurofilament Light chain, SHAP=SHapley Additive exPlanations.

Fig 3. Top 3 variables only.

II. We investigated the predictive accuracy of

presence of a neurocognitive disorder when

exchanging traditional paper-pencil tests with

Fig 4. Exchanging paper-pencil tests with digital cognitive assessment.

• Investigate which combination of blood-based

biomarkers, cognitive tests & clinical questionnaires in

primary care is optimal for the two-step approach: the

diagnosis of

• (1) any symptomatic neurodegenerative disease and,

if positive,

• (2) AD vs. non-AD

Aim

Abbreviations: AIC=Akaike Information Criterion, AUC=Area Under the Curve, BioCog6=digital, self-administered, cognitive test battery

developed in BioFINDER, Lund, Sweden, CANTAB=Cambridge Neuropsychological Test Automated Battery, CT=Computed Tomography,

MRI=Magnetic resonance imaging.

Results

with digital cognitive assessment.

Similar AUCs were observed when exchanging the functional activities

questionnaire with the Amsterdam iADL as well as exchanging the

paper-pencil tests either with BioCog6 (Fig. 4A) or CANTAB (Fig. 4B).
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