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BACKGROUND

Q Early and accurate differential diagnosis of Alzheimer’s disease (AD) and dementia with Lewy bodies (DLB) is clinically challenging due to overlapping symptoms and limited biomarker specificity.
U Blood-based metabolomics shows promise, but urine offers a more accessible, non-invasive biofluid for clinical translation.
O This study aims to identify urinary metabolite signatures reflecting disease-specific pathophysiology and evaluate their diagnostic utility when combined with APOE genotype.

I. Demographic and Clinical Characteristics

Table 1. Participant Characteristics by Diagnosis
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Il. Differentiation expression analysis

A. miAD vs HC
Significant metabolites: 0 at FOR < 0.05

C. DLB vs miAD
Signifcant metabolites: 0 at FDR < 0,05

B. DLBvs HC
‘Signiicant metaboites: 4 at FOR < 0.05

o 35 Healthy Control (HC) o 30MildAD (miAD) o 13DLB - i : : ! . ‘
Variable HC miAD DLB P-value

* (n=35) (n=30) (n=13) 8 : < I
Female, n (%) 16 (46) 16 (53) 6 (46) 0.81 2 g g

@ PHASE I: Data QC & Preprocessmg i i &
Age, mean * SD (year) |76 £4.2 77 +5.2 75+94 0.64 E % B

A ‘ APOE ¢4 carrier, n (%) |2 (6) 20 (67) 2 (15) <0.001 ! wel ! !

. Notes: Values are n (%) unless stated. p from x? tests (categorical) and ANOVA (age).
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Up to 112 metabolites
passed quality control

lll. Machine Learning analysis
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Significance ® FDR<0.05 ® Nominalp<0.05 ® Notsignificant
Figure 2. Volcano plots of differential metabolite abundance in urine.

CONCLUSION

A novel multi-pathway urinary metabolite panel (energy,
lipid, neurotransmitter, vascular) distinguishes early AD, DLB,
and healthy aging.

Combining urine metabolomics with APOE enhances
diagnostic accuracy beyond either modality alone, offering
a clinically viable, non-invasive strategy.

Rigorous QC and covariate adjustment underpin the
robustness of the identified biomarkers. And addresses a key
unmet need in early differential dementia diagnosis.
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with Leave-One-Out Cross-Validation (LOOCV)
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— One-vs-rest classification strategy

Performance Metrics:
* Area Under ROC Curve (AUC)
» Confusion matrices
« Variable importance from standardized coefficients

Figure 1. Study Design Integrating APOE Genotyping and Urinary Metabolomics for AD and DLB Classification.
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