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low-resource settings.

1. INTRODUCTION & RESEARCH CONTEXT

» Early detection of Alzheimer’s disease remains difficult in South
Asian populations due to limited access to advanced diagnostics
and late presentation of cognitive symptoms.,

* Ayurveda offers long-standing diagnostic frameworks such as
Prakriti-based constitutional profiling and Nadi (pulse) assessment,
which capture subtle physiological and behavioral variations that
may precede clinical impairment.

* However, these traditional insights have rarely been integrated with
modern clinical assessment using Al/ML approaches,

* This work presents a critical gap in developing accessible, culturally
grounded tools for early risk stratification of Alzheimer's and related
neurodegenerative conditions.
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Overlap increases false positives in Al models!

2. IDENTIFIED RESEARCH GAP

Current systems cannot clearly distinguish between:
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—» Leads to false positives and inaccurate early risk prediction.

Core Challenge
Lack of baseline personalization, multimodal fusion, and
privacy-preserving learning in early screening tools.

Research Gap:

Need for an integrative, scalable, culturally contextualized
framework that fuses Ayurvedic phenotyping with clinical and
digital biomarkers for Stage-0 dementia risk detection,

3. TRI-LAYER VALIDATION FRAMEWORK

Layer 1: Ayurvedic Baseline Assessment (Implemented)
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Layer 2: Clinical Riak Fusion (Implemented)

» Fuse medical history, ifestyle and metabolic indicators
with Praloiti features

= Improve perrenalized risk stratification

Layer 3: Temporal + Digital Biomarker Validation (Future)
* 16-30 day longitudinal monitoring

* HRV, sleap tracking, wearable biomarkers

+ Fedoeratod leaming for privacy proservation

A cuiturally contextualiced neuro-integrative
Al/ML framework combining Ayurvedic
phenotyping, clinical screening and digital
biomarkers shows strong feasibility for
Stage-0 dementia risk stratification in
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4. TWO-STAGE Al/ML PIPELINE (CURRENT PROTOTYPE)
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5. MOLECULAR MECHANISM OF FEMALE-BIASED LC VULNERABILITY

Personalized Recommendation
+ Clinical Referral

Preclinical fernale ! Inflammatory Priming via NF-xB
milicu: elevated ya 3:% t GFAP, 1 C3. 7 NF-a8
AR, oigomers ( 7 (Astrocytic priming without microgial activation)
in brainstem (
< Noradrenergic Dysregulation
\ A Loss of astrocytic 02, -adrenargic receptors .
< b N ¢ s( ’; - impaired homeostatic tuning LC degeneration
. | . -+ excitotoxic stross & early tau seeds in oarty AD
ABa: AR
. Metabolic H -activi
Oligomers abo yper-activity

LC

{Locus Coeruleus)

1 Lactate, T MCT2 expression,
1 Onidotive phonphorviation
(maladaptive demand)

Clinical Relevance: Sex should be treated as a highly weighted Stage-2 predictive feature to
avoid underestimating early fomale brainstem-driven tauopathy risk,

8. FUTURE WORK & EXTERNAL VALIDATION
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Systom Scope:

Classifies early risk profiles;
not intended as a final clinical
diagnostic tool.

Target Audience:
Optimiced as a low-cost
screening pipeline for
resource-fimited
settings.,
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6. EXPLAINABLE Al (XAl) LAYER
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7. RESULTS - PROTOTYPE VALIDATION (SYNTHETIC DATA)

Successful end-to-end execution of two-stage pipeline

Stable risk stratification across simulated cohorts

Prakriti features improved segmentation vs clinical-only baseline
Tri-layer validation reduced false positives from overlap

XAl layer identified dominant risk contributors

Strong architectural feasibility and logical consistency
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NOTE: Synthetic validation confirms feasibility;
real-world clinical validation remains future work.

9. CONCLUSION

This work presents a novel neuro-integrative Al/ML framework fusing
Ayurveda (IKS) and modern clinical assessment for early dementia risk
screening. By combining constitutional phenotyping, clinical biomarkers,
digital health signals and explainable Al, the framework offers a scalable,
culturally contextualized and low-cost solution for Stage-0 dementia
screening in resource-limited settings,
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