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Fig1 The bidirectional relationship between hypertension and depression
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Fig 2 Pathogenesis of hypertension with comorbid depression
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Tab 1 Potential biomarkers for hypertension with comorbid depression

Biomarker type Biomarker Detection method Clinical significance References
Inflammatory biomark- White blood cell/ Neu-  Automated hematology ~ Reflects activated immune-inflammatory status; specific di- [23]
ers trophil absolute count  analyzer agnostic value for hypertension with depression
hs-CRP ELISA Indicates systemic low-grade inflammation; correlates with [24]
comorbidity severity
Epigenetic biomarkers ACE gene methylation ~ Pyrosequencing / Predictive value when methylation rate >26.9% [25]
level MassARRAY
Vascular function bio- baPWV Automated arteriosclero- Assesses arterial stiffness; positively correlated with depres- [26]
markers sis detector sion severity
Neuroplasticity bio- miR-1-3p qRT-PCR Inhibits BDNF signaling pathway and hippocampal synaptic [27]
markers plasticity when overexpressed
BDNF ELISA Low expression indicates impaired neural repair and associ- [27]
ates with depression
Autonomic nervous HRV 24-hour ECG monitoring Dynamically reflects sympathetic/parasympathetic imbalance [28]

function biomarkers
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Research advances in pathogenesis of hypertension with comorbid depression
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Abstract: Patients with hypertension often experience comor-
bid depression, and this co-occurrence significantly increases
cardiovascular and cerebrovascular risk. A complex bidirec-
tional relationship exists between hypertension and depression,
where depression can exacerbate the progression of hyperten-
sion, and the course of hypertension can also induce mood disor-
ders. The pathogenesis of their comorbidity involves multi-
system interactions, including genetic susceptibility, overacti-
vation of the renin-angiotensin system (RAS), dysregulation of

the hypothalamic-pituitary-adrenal (HPA) axis, autonomic ner-

vous system dysfunction, immune-inflammatory responses, and
intestinal flora/metabolic abnormalities. Based on these mecha-
nisms, characteristic biomarkers such as inflammatory factors,
epigenetic regulation, vascular function, and neuroplasticity
provide a basis for early disease identification. This paper sys-
tematically elaborates on the mechanisms and potential biomark-
ers of hypertension-depression comorbidity, aiming to offer new
insights for its precise intervention.

Key words: hypertension; depression; comorbidity; pathogen-

esis; biomarkers; renin-angiotensin system



