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+ Dementia affects 57 million globally and is projected to reach 153 million by 2050, with the fastest Study 2: Metal-AD iations & Cognitive Ci Study 3: Metabolomics Results
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* The neuroexposome framework integrates internal susceptibility (genetics, metabolism) with external Setected entiied )

exposures (metals, agrochemicals) to characterise AD and ADRD risk holistically A AD Diagnosis (KM-Imputed Concentrations) B MMSE Score (KM-Imputed Concentrations)
* Heavy metals (arsenic, lead, mercury) and trace elements (lithium) are plausible modifiable contributors

to AD pathogenesis via oxidative stress, tau hyperphosphorylation, and amyloid processing — yet blood Tradine dass
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pathology, with potential to distinguish AD from VaD in limited settings
* The Egypnan Dementia Network (EDN), a multi-centre registry spanning six governorates, was IAnilma-ve\nedmeubohms ‘

to enable dementia research in Egypt for the first time Lend R=1.533 1.026-2.401 Lesd ' U
bt Chloroacetamide class
ethenamide ESA'
Choroace e hericde gl
OBJECTIVES DU R FOR S0 YaD: 3.6 FOR = 1.10c10°"
or1321.6 (035 38830) g 160 217351173

Study 1: Characterise APOE £2/3/4 allele and genotype frequencies in a multi-centre Egyptian AD cohort Arsenic g =500 Arsenic b P Ldseon sulfonylurea dass ]

and assess their association with AD risk, adjusting for age, sex, and geographical region; explore sex-specific IFommsu Ifuron

e a0 « Lowerstse igher wse ADTOCR TR 70910 va:leated (o <001)
R R s B TRy ——
10g:0(Odds Ratio) B Coefficient (MMSE points per log-unit) viorea | phenoxy _ _ .
Study 2: Quantify blood arsenic, lead, mercury, and lithium concentrations by ICP-OES in AD patients vs. I Phenylures + phenoxy hebicide metabolies ‘
cognitively healthy controls; evaluate associations with AD diagnosis and MMSE cognitive scores using KM- O _DICE_O _pE0E - -
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Study 3: Characterise serum metabolomic profiles of clinically diagnosed AD and Vab patients vs. controls
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T, Arsenic s the strongest and most robust environmental finding: OR = 1321.61 per log-unit (<7x increased odds
Vascular Dementia ‘ DETECTED CONCENTRATIONS AMONG DETECTED SAMPLES (PPB) ‘ per doubling of concentration); B = ~16.44 points on MMSE per log-unit. Both associations survive Benjamini-
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" mmum shows a consistent neuroprotective signal across both analytical approaches: KM-imputed OR = 0.634
RESULTS Arsenic 10.21#2.09 9.83 13.41£2.26 13.93 U=342 p<0.0001 (FDR = 0.022) and binary detection OR = 0.167 (FDR = 0.002). Lithium was detectable in only 28% of AD patients
vs. 58% of controls, suggesting a genuine depletion in disease — consistent with GSK-3@ inhibition as a
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Study 1: APOE Genomics Lithium 24.40£26.03 17.91 11.35£12.45 7.02 =253 .200 Mercury presents a striking detection asymmetry: detectable in 24% of AD patients vs. only 2% of controls
y 1 Mercury 2083 (n=1) _ 84.15455.84 4510 Ue +insufficient (Fisher OR = 15.14, p = 0.002). Binary sensitivity analysis yields OR = 28.41 and 8 = ~7.08 for MMSE — large FDR-
APOE allele frequencies & association with AD risk in Egyptian population ; - I - - significant effects, though preliminary given only n = 1 control detected; warrants dedicated high-sensitivity
# Mercury: only 1 control detected — formal testing not performed | All concentrations in ppb (ug/L) assays.
. Lead shows a borderline but directionally consistent association: OR = 1.53, p = 0.046, which does not survive
APOE Allelic Frequencies (%) Key Findings PROPOSED MEFHANISMS FDR correction. Detected concentrations are significantly higher in AD (median 118 vs. 49 ppb, p = 0.0006),
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60 &3 €2 trend toward protection centre research in an underrepresented population.
5 20R =0.70 (95% CI: 0.23-1.77) Study 3: Metabolomics Results FQ Multi-omics findings converge on two core pathogenic axes: (1) mitochondrial dysfunction — evidenced by TCA
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30 APOE effects detected 59 69 20 / 31 Actionable public health implications emerge for Egypt and LMIC settings: arsenic source control (water supply,
. food chain), lithium adequacy monitoring as a potentially protective dietary/environmental factor, and mercury
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vea ophopholipids p=0.0009 * Metal mixture analysis — apply WQS and BKMR regression to model the joint neurotoxic effect of As + Pb + Hg + Li
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