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Abstract

Background: Late-life depression (LLD) often coincides with cognitive decline,

impacting antidepressant treatment outcomes. Investigating the genetic profile of

cognitive function and its association with antidepressant response in individuals with

LLD is crucial.

Method: In the Incomplete Response in Late-Life Depression: Getting to Remission

(IRL-GRey) study, 307older adultswithmajor depressivedisorder underwent12-week

venlafaxine treatment. A genome-wide association study (GWAS) of five cognitive

domains using the Repeatable Battery for the Assessment of Neuropsychological

Status (RBANS) was conducted. Functional annotations were performed using

FUMA. Polygenic risk scores (PRSs) for antidepressant non-remission and symptom

improvementwere usingPRSice v2. Associations betweenPRSs and cognitive domains

were analyzed, adjusting for age, sex, and genomic principal components. Bonferroni

correction and permutation tests were applied to address multiple testing issues.

Result: Out of the five cognitive domains, significant SNPs were identified for the

attentiondomain (leadSNPrs67854110, beta= -9.91,CI= [-13.12, -6.70], P=4.4e−09).

Top suggestive genes associated with language showed differential expression in the

hypothalamus, cortex, and nucleus accumbens (Pbon = 0.001). The language gene set

analysis exhibited significant enrichment with the GWAS Catalog set response to

cognitive-behavioral therapy in depression (P = 9.24e−11). Additionally, the top SNP

associated with delayed memory (rs13087568, beta = -8.24, CI = [-11.36, -5.11], P

= 4.5e−07) was previously linked to depressive symptoms by other studies. Polygenic

risk scores (PRS) for non-remission negatively correlated with attention (PThreshold

= 0.0001, NSNPS = 39, OR = 0.105 [0.016, 0.686], P = 0.019), immediate memory
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(PThreshold = 0.001, NSNPS = 320, OR = 0.074 [0.011, 0.490], P = 0.0072), and delayed

memory (PThreshold = 0.01, NSNPS = 2449, OR = 0.107 [0.021, 0.540], P = 0.0074).

PRS for symptom improvement showed a positive correlation with delayed memory

(PThreshold = 0.001, NSNPS = 385, OR = 5.329 [1.056, 26.885], P = 0.044). However,

none of the PRS associations survived the Bonferroni threshold.

Conclusion: These findings suggest a genetic link between cognitive domains and

antidepressant response in LLD, reinforcing previous associations. Understanding

genetic contributions to cognitive decline in older adults with depression could aid in

early identification and interventions to prevent dementia.
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