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» Women are disproportionately affected by Alzheimer’s disease, accounting
for a larger share of cases and often experiencing faster cognitive decline
and a greater overall disease burden than men.

~300 million patients
>1,700 hospital systems
>40,000 clinics

* Epic Cosmos database
* United States, 2020-2024
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Internal validation of ICD-10 G30 code for Alzheimer’s disease in women
Positive predictive value (PPV) assessment using two internal validation methods
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Validation summary

» Despite this higher burden, research on women-specific Alzheimer’s disease
risk factors has focused predominantly on late-onset Alzheimer’s disease.
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» Early-onset Alzheimer’s disease in women remains comparatively
understudied, particularly regarding potentially modifiable lifestyle and
metabolic risk factors.
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PPV = confirmed cases / women assigoed an ICD-10 G3) code = confirmed cases / 3285,
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Table 1: Patiert characteristics as shownin EOAD and LOAD. Patient characteristics
were broady similar between EOAD and LOAD cases and their age-matched
controls, although several racial and ethnic distributions differed significantly.
differences were modest in absolute size, st ing generally cohorts.
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» This study used the Epic Cosmos database, a large U.S. electronic health
record dataset, to examine risk-factor patterns among women with EOAD and
LOAD.
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Women with EOAD and LOAD show distinct comorbidity profiles.
EOAD is characterized mainly by lifestyle / behavioral factors,
whareas LOAD is characterized by vascular-metabolic and sensory conditions.

CONCLUSION & SUMMARY

RESULTS | N o
» EOAD and LOAD showed distinct comorbidity profiles in women.
B. LOAD vs matched controls » EOAD was more strongly associated with tobacco use and obesity.
e T s sy i i > Sleep apnea, alcohol use disorder, and depression were also
more strongly associated with EOAD.

«Internd validation of the G30 ICD-10 codein 3,285 women yielded
similar PPV's using two criteria: at least two G30 codes (74.7%) and
AD medication use, including Legembi or Memantine (74.9%).

*The close agreementbetween both approaches supports the
reliability ofthe G30-based Alzheimer's disease case definition.

The figure shows the distribution of age at first
documented Alzheimer's disease diagnosis inwaomen,
separated into early-onset Alzheimer's disease (EOAD)
and late-onset Alzheimer's disease (LOAD).

» The study addresses this knowledge gap by identifying lifestyle and
metabolic factors associated with EOAD in women and comparing them with
patterns observed in LOAD.

Risk Factor Prevalence in Women with EOAD & LOAD
vs Matched Controls

A. EOAD vs matched controls
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Sensitivity Analysis — Multinomial Regression
EOAD & LOAD vs Matched Controls and EOAD vs LOAD

Early onset vs non-Alzheimer’s

» Understanding these distinct risk profiles may improve early identification,
support targeted prevention strategies, and help reduce the disproportionate
impact of Alzheimer’s disease on women.
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» LOAD showed stronger associations with high blood pressure,
hyperlipidemia, atrial fibrillation, hearing loss, and vision impairment.
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Diabetes mellitus.

To characterize and compare risk-factor and comorbidity profiles associated
with early- versus late-onset Alzheimer’s disease in women and to assess the
robustness of these associations using age-matched controls and sensitivity

analyses.
METHODS
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» Sensitivity analysis strengthened the associations for tobacco use and
sleep apnea, while obesity remained stable.

Heart failure

490 Hearing loss

Alcohol use disorder and depression were modestly
attenuated but remained more strongly associated with EOAD than|
LOAD.
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Retrospective study of U.S.-based patients in the Epic Cosmos database.

Epic Cosmos includes nearly 300 million patients from more than 1,700 hospital

systems and 40,000 clinics across the United States and its territories.

The study period was January 1, 2020, to December 31, 2024.

Patient Selection

» Included patients were U.S. females with Alzheimer’s disease, identified
using ICD-10 code G30.

» G30 ICD 10 code validation criteria a) more than G30 code, b) Prescribed AD
medications

» Controls were randomly selected from U.S. females without an Alzheimer’s
disease diagnosis.

» Cases and controls were exact matched 1:1 by age.

Exclusion Criteria

» Patients with conditions associated with rare or secondary forms of dementia
were excluded.

» Exclusion diagnoses included cerebral palsy, Down syndrome,
schizophrenia-spectrum disorders, and intellectual or leaming disabilities.
OAD and LOAD Defini

» Early-onset Alzheimer’s disease was defined as first documented AD before
65 years of age.

» Late-onset Alzheimer’s disease was defined as first documented AD at 65
years of age or older.

Demog i i

» Age

» Sex

» Social Vulnerability Index
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» McNemar'’s tests were used for categorical comparisons between EOAD or
LOAD cases and their matched controls.

» Wilcoxon rank-sum tests were used for continuous-variable comparisons.

» Multivariable conditional logistic regression was performed separately for
EOAD and LOAD cohorts and their matched controls.

» All recorded medical-history variables were included as predictors.

» Results were reported as adjusted odds ratios with 95% confidence intervals.

» Statistical significance was defined as p < 0.05.
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*EOAD showed greater prevalence of lifestyle and metabolic factors, particularly depression,
obesity, tobacco use, and sleep apnea.

*LOAD showed ahigher burden of vascular-metabolic and sensory conditions, including
hypertension, hyperlipidemia, atrial fibrilation, hearing loss, and visionimpairment.

*Overall, EOAD and LOAD dsplayed dsfinct comorbidity profiles compared with their age-matched

Primary Risk Factor Profile in Women with EOAD vs LOAD

Compared with non-Alzheimer’s controls, EOAD was moststrongy associated with, depression, alcohol use
disorder, and tobacco use. LOAD showed stronger vascular-mefabolic and sensory asscciations, paricuarly
CVD, hyperiipidemia, hypertension, and hearing loss. Direct EOAD-LOAD comparison confirmed that
lifestyle/metabolic factors favored EOAD, whereas atrial fibrillation, hyperlipidemia, hearingloss, vision

pairment. and chronic kidney disease favored LOAD.

Change in EOAD Risk Factor Profile After Sensitivity Analysis

EOAD dominant

LOAD dominant
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Adjusted odds ratio: EOAD vs LOAD

Tobacco use 2.59 - 2.90 1 12.0%

Obesity 2.51 - 2.52 1 0.4%

Sleep apnea 1.77 - 1.98 1 11.9%

Alcohol use disorder 1.75 - 1.72 4 1.7%|

Depression 1.70 - 1.59 | 6.5%

Primary analysis Sensitivity analysis

As shown, EOAD in women was more strongly asscciated with lifestyle factors, led by tobacco use and
obesity fdlowed by sleep apnea, alcohol use disorder, and depression, whereas LOAD showed stronger
vascular-mefabolic and sensory associations, particuarly atrial fibrillation hyperlipidemia, hearing loss ..
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Figure shows the comparison of Primary and Sensitivity analysis. Sensitivity analysis accentuates
the EOAD associations for tobacco use and sleep apnea, left obesity stable, and modestly
attenuated alcohol use disorder and depression.
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Concordance andysis Primary and sensitivity estimates showed strong concordance with risk factors
retaining the same EQAD/LOAD dominart direction.

Figure shows Risk Factors of Early onsetAlzheimer’'s dsease (EOAD) vs Late onset Azheimer’s
disease (LOAD) in Women inthe US.

» EOAD in wom

en is characterized predominantly by lifestyle and

metabolic associations, whereas LOAD is characterized more strongly
by vascular-metabolic and sensory comorbidities.

» The persistence of these contrasting pattems across sensitivity
analyses supports the overall robustness of the findings, although the
maghnitude of some individual associations changed.

LIMITATIONS

» Potential misclassification from ICD-10 coding: Reliance on the G30
Alzheimer’s disease code and its subcodes may limit diagnostic

specificity, alth
led validation.

ough we have mitigated this limitation by internal PPV

» Residual confounding and limited clinical detail: The retrospective
EHR design cannot fully account for unmeasured factors such as
APQOE genotype, family history, education, socioeconomic status,
medication exposure, disease severity, healthcare utilization, or lifestyle

intensity. Asso

ciations therefore should not be interpreted as causal.

» Validate the fi

FUTURE DIRECTIONS

ndings externally in independent health systems, non-

U.S. cohorts, men, and more diverse racial and socioeconomic
populations to test generalizability.

» Improve EOAD/LOAD phenotyping by combining G30 subcodes with
chart review, cognitive assessments, biomarker data or utilizing LOINC

codes.

» Use longitudinal designs to determine whether these risk factors
precede EOAD diagnosis or emerge as consequences of prodromal

disease.

» Investigate subgroup heterogeneity by race, ethnicity, age,
menopause, socioeconomic status to identify vulnerable populations.
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