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Figure 1 Overview of panvascular aging and geriatric cardiovascular comorbidities and integrative prevention and treatment strategies of traditional
Chinese and Western medicine. The elements of the panvascular microenvironment, including residual risk, vulnerable factors, and inflammaging,
significantly accelerate the process of vascular aging. From a temporal dimension, characteristic structural and functional changes occur in blood vessels
during this process, while from a spatial perspective, vascular aging induces multi-organ damage, primarily involving vital organs and regions such as
the heart, brain, lungs, kidneys, and extremities. This manifests as complex disorders, including cardiovascular and cerebrovascular comorbidities,
cardio-metabolic-renal syndrome, cardiac and peripheral vascular comorbidities, and cardio-pulmonary vascular comorbidities, etc. It is proposed to
establish a panvascular aging risk stratification early-warning model, an integrative digital-intelligent early identification system of traditional Chinese
medicine and western medicine, and a multidisciplinary integrated platform for the prevention and treatment of geriatric cardiovascular comorbidities
associated with panvascular aging (drawn using BioGDP.com"*!)
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Panvascular aging offers a pivotal theoretical basis that accelerates the translation of basic scientific research into clinical
practice, specifically for the prevention and treatment of cardiovascular comorbidities in the elderly. This biological
process is distinguished by two core, interdependent features. In the temporal dimension, it presents as a gradual, age-
associated decline in vascular structure and functional integrity. In the spatial dimension, it manifests as synchronous
vascular damage across multiple organ systems, including the heart, brain, lungs, kidneys, and peripheral vessels.
Critically, the progression of panvascular aging is not a passive process but is tightly modulated by a complex, dynamic
regulatory network within the panvascular microenvironment, where various molecular and cellular factors interact to
shape vascular aging trajectories. This paper begins with a systematic overview of the fundamental connotation of
panvascular aging, clarifying its theoretical framework, and then elaborates on its multiple typical manifestations that
collectively contribute to its pathological phenotype. Subsequently, the study focuses on the latest research progress
regarding the role of the panvascular microenvironment in driving vascular aging, with particular emphasis on key
regulatory elements (residual cardiovascular risk, intrinsic vulnerability factors, and chronic inflammatory responses).
Concurrently, it dissects the pathological links between panvascular aging and major cardiovascular comorbidities,
including cardio-cerebral comorbidities (e.g., coronary heart disease combined with ischemic stroke), cardio-metabolic-
renal syndrome (interactions between cardiac dysfunction, metabolic disorders, and renal impairment), cardio-peripheral
vascular comorbidities (e.g., heart failure with peripheral arterial disease), and cardio-pulmonary comorbidities (e.g.,
coronary artery disease with chronic obstructive pulmonary disease). Furthermore, the paper identifies and discusses
current bottlenecks in the field: limitations in fully elucidating the cross-organ regulatory mechanisms of panvascular
aging, and challenges in translating mechanistic findings into effective clinical interventions. To address these gaps, it
proposes three targeted strategies: establishing a panvascular aging risk stratification and early warning model to enable
precise risk assessment in elderly populations; developing an integrated early identification system for panvascular aging
that combines principles of traditional Chinese medicine, Western medicine, and digital intelligence; and constructing a
multidisciplinary integrated platform for the prevention and treatment of panvascular aging, and data scientists to optimize
care for elderly patients with cardiovascular comorbidities. Looking forward, future research in this domain will focus on
three core objectives: integrating spatial and temporal mapping techniques to visualize the dynamic, organ-specific
progression of panvascular aging; identifying and validating cross-organ regulatory targets that govern vascular aging; and
developing novel, targeted therapeutic agents that address the root causes of panvascular aging-related comorbidities,
ultimately providing more effective, personalized strategies for managing cardiovascular diseases in the elderly.

panvascular aging, elderly, cardiovascular comorbidities, prevention and treatment strategy, multi-organ aging
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