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Methods

* ADNI cohort data (ADNI1-ADNI4) was extracted, cleaned, |
combined, and recoded for analysis, including cognitive, biomarker,
sociodemographic, and environmental risk data.

Cognitive assessments (MMSE, ADAS-Cog, MoCA, CDR, NTB)
measure memory, executive function, and disease severity.
Sociodemographic factors (age, gender, ethnicity, education, home | }
type) assess disparities in AD risk.

Biomarkers (MRI hippocampal atrophy, PET amyloid/tau, CSF
amyloid-B/tau, and NFL) track neurodegeneration, while
environmental risk factors (RSEI, occupational exposure, home g
type) assess external contributions to AD progression.

Statistical analyses included linear regression, interaction models,

Conclusion

Higher environmental exposure is associated with increased
amyloid accumulation, as evidenced by lower CSF Amyloid- (p <
0.001) and higher PET Amyloid SUVR (p < 0.001), though no
significant differences were observed in hippocampal atrophy or
tau levels.

Cognitive decline is more pronounced in high-exposure
participants, with greater dementia severity (CDR, p = 0.002) and
faster cognitive decline (NTB, p < 0.001), while ADAS-Cog and
MoCA scores remained unaffected.

The detoxification gene EPHX1 is significantly associated with
cognitive impairment (p = 0.0356), suggesting that exposure to
environmental toxins, particularly PAHs, may contribute to

Introduction

* Alzheimer’s disease (AD) is a progressive neurodegenerative
disorder influenced by genetic, environmental, and biological
factors. Understanding these interactions is critical for early .
detection and intervention.

* Imaging, biomarkers, and environmental exposures provide
complementary insights into AD progression, helping to identify
at-risk populations and potential intervention targets. .

« This study uniquely integrates neuroimaging, biomarker profiles,
and environmental risk data to assess their combined effects on
cognitive decline across diverse populations, an area with
limited research. .

and ANOVA to assess relationships between environmental risk,

biomarkers, and cognitive decline.

neurodegeneration.

Results

Table 1. Sociodemographic Differences by Environmental Exposure Group

Table 2. Cognitive Assessments by Environmental Exposure Group
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Note: This table compares cognitive function across low, medium, and high environmental
exposure groups. Significant differences were found in MMSE (p = 0.011), CDR (p = 0.002), NTB
(p <0.001), and baseline cognitive decline (p < 0.001), while ADAS-Cog and MoCA showed no
significant variation.

Note: This table highlights significant differences in age, ethnicity, and home type across
environmental exposure groups, while education, co-morbidities, and adverse events showed no
significant variation.
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Caption: This participant shows cortical thinning, hippocampal shrinkage,
ventricular expansion, and increased CSF spaces, all indicating progressive
brain atrophy associated with Alzheimer's disease.

Caption: This participant had low environmental exposure with stable cognitive function and no
significant neurodegeneration.

Figure 2. Association Between Detoxification Genes and Cognitive Figure 3. Biomarker Differences Across Environmental Exposure

Figure 1. Cognitive Performance Across Environmental Exposure
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Caption: EPHX1 and CYP1A1 show the strongest negative associations with cognitive
function, suggesting a potential link between detoxification gene activity and
neurodegeneration in individuals with higher environmental exposure.

Caption: Higher environmental exposure is associated with lower CSF Amyloid-f3
levels and higher PET SUVR Amyloid, while MRI hippocampal atrophy and CSF Tau
levels show no significant variation across exposure groups.

Caption: Cognitive scores vary by environmental exposure, with significant differences
observed in MMSE, CDR, NTB, and baseline cognitive decline, while ADAS-Cog and MoCA
show no significant variation.
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