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Abstract

Post-stroke depression (PSD) is a common and often under-recognized neuropsychiatric complica-
tion after stroke. It is associated with poor rehabilitation engagement, impaired functional recovery,
reduced quality of life and adverse long-term outcomes. Because the diagnosis of PSD mainly relies on
clinical scales and interviews, it may be affected by aphasia, cognitive impairment, fatigue, overlap of
somatic symptoms and cultural differences in emotional expression. Therefore, objective, non-inva-
sive and repeatable biomarkers are urgently needed. Urinary metabolomics provides a practical ap-
proach to monitoring small-molecule metabolites that reflect systemic neuroimmune and metabolic
alterations after stroke. Current evidence suggests that lactate, palmitic acid, azelaic acid, tyrosine,
phenylalanine, glyceric acid and pseudouridine may be candidate urinary biomarkers of PSD. The
involved pathways mainly include amino acid metabolism, lipid metabolism, energy metabolism, ox-
idative stress and the tryptophan-kynurenine pathway. In particular, neuroactive metabolites gener-
ated along the kynurenine pathway may link reduced serotonin availability, glutamatergic modula-
tion, oxidative stress and glial activation to depressive symptoms after stroke. Evidence from plasma
metabolites, gut microbiota and neuroinflammation further indicates that PSD is not merely a psy-
chological reaction to stroke, but a clinical syndrome shaped by brain injury, peripheral inflamma-
tion, metabolic reprogramming and gut-brain axis dysfunction. This review summarizes the epide-
miology, clinical burden and diagnostic dilemma of PSD, the advantages of urinary metabolomics,
chronological urinary metabolite evidence, major metabolic pathways, cross-mechanistic links, cur-
rent limitations and future directions.
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Table 1. Timeline of urinary metabolite evidence in PSD
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