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Metabolic dysfunction-associated steatotic liver disease 
(MASLD) represents a major component of cardiometabolic 
disease, challenging traditional organ-based approaches to 
chronic disease management [1]. Increasing recognition 
of bidirectional liver-cardiovascular interactions through 
shared metabolic, inflammatory, and vascular pathways has 
provided the biological rationale for developing heart-liver 
co-management frameworks [2]. In 2025, major advances in 
disease classification and disease-modifying therapies marked 
a turning point in MASLD, transforming it from a condition 
with limited therapeutic options into a disease with emerging 
targeted treatment [3]. In 2026, the field is moving beyond 
therapeutic advances and recognition of cardiometabolic-liver 
interactions toward the development of integrated frameworks, 
longitudinal heart-liver evidence platforms, and emerging 
approaches to multiorgan clinical trial design that will advance 
heart-liver co-management (Fig. 1). However, major challenges 
remain in establishing longitudinal evidence frameworks, 
defining optimal therapeutic strategies, and translating this 
concept into a sustainable model of cardiometabolic medicine. 

A unified conceptual framework is a prerequisite for 
advancing heart-liver co-management. The cardiovascular-
kidney-metabolic (CKM) framework has fundamentally 
reshaped the understanding of cardiometabolic disease 
by recognizing the interconnected nature of metabolic, 
cardiovascular, and renal dysfunction, and is increasingly being 
incorporated into research agendas, clinical guidelines, and 
care pathways [4]. However, the liver remains incompletely 
integrated within this paradigm despite its central role in 
systemic metabolic homeostasis and its close bidirectional 
relationship with cardiovascular disease (CVD). Growing 
recognition of this gap has led to increasing calls for extending 
CKM toward a cardiovascular-kidney-liver-metabolic (CKLM) 

framework [5]. Establishing a unified CKLM framework 
would provide a foundation for future mechanistic studies, 
longitudinal risk assessment, therapeutic innovation, and 
multidisciplinary care models [6]. 

Establishing a unified conceptual framework must be 
accompanied by a corresponding evolution in evidence 
generation. Current knowledge of heart-liver interactions 
remains largely derived from cross-sectional human studies 
and reductionist preclinical models, limiting the ability to 
resolve temporal causality and bidirectional inter-organ 
communication. Future research should therefore adopt 
integrated mechanistic and clinical approaches. These should 
combine longitudinal multi-omics, inter-organ experimental 
platforms, and animal models that better recapitulate dynamic 
heart-liver metabolic interactions. Equally important is the 
development of prospective longitudinal clinical cohorts 
incorporating repeated liver phenotyping within cardiovascular 
populations to define disease trajectories in real-world practice. 
Integration of multimodal data through artificial intelligence 
and machine learning may further faci litate dynamic 
risk prediction, patient phenotyping, and individualized 
therapeutic strategies across the heart-liver axis. In this context, 
the CardiHepatic Alliance for Integrated Nexus (CHAIN) 
cohort represents a prospective evidence platform for heart-
liver co-management, integrating serial vibration-controlled 
transient elastography into cardiovascular care to generate 
longitudinal data on liver-CVD trajectories [7].

This evolving paradigm calls for a shift in therapeutic 
strategies [8]. Rather than targeting individual organs, 
emerging therapies, including glucagon-like peptide-1 receptor 
agonists, dual incretin receptor agonists, and sodium-glucose 
cotransporter 2 inhibitors, should increasingly be viewed as 
modulators of systemic cardiometabolic dysfunction, with 
potential roles in combination strategies to achieve broader 
effects across the liver, heart, vasculature, and adipose tissues 
[9]. Future therapeutic development should therefore focus on 
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identifying cardiometabolic phenotypes most likely to benefit 
from these network-level interventions, rather than treating 
hepatic or CVD in isolation. This evolution also calls for a 
redesign of clinical trial frameworks [10]. Beyond traditional 
organ-specific endpoints, future studies should incorporate 
integrated phenotyping, longitudinal assessment across 
multiple organ systems, and composite outcomes that better 
capture coordinated cardiometabolic responses. Emerging 
initiatives such as Metabolic multiOrgan Science Accelerating 
Innovation in Clinical Trials (MOSAIC) aim to promote 
multiorgan approaches to clinical trial design by integrating 
shared mechanisms, patient phenotyping, and cross-organ 
outcomes. Adaptive or platform trial designs may further 
provide opportunities to evaluate combination strategies 
within a unified heart-liver therapeutic framework. 

The next challenge is building integrated care systems 
that can support heart-liver co-management at scale. Future 
implementation of heart-liver co-management will require 
coordinated multidisciplinary care supported by integrated 
risk assessment, longitudinal data sharing, and harmonized 
clinical pathways. The development of CKM clinical practice 
guidelines provides an important precedent for translating 
multisystem disease concepts into clinical practice and may 
inform future efforts to establish evidence-based guidance 
for heart-liver co-management [4]. Cardiologists and hepato-

logists should jointly lead cardiovascular prevention and liver 
disease management, while endocrinologists and primary 
care physicians coordinate metabolic optimization, early 
identification, and long-term follow-up. Equally important, 
integrated evidence platforms capable of linking longitudinal 
phenotyping across specialties will be needed to align research 
with clinical decision-making. Such implementation frameworks 
may ultimately enable heart-liver co-management to become a 
practical component of routine cardiometabolic care.

As advances in disease biology, evidence generation, 
therapeutic innovation, and clinical implementation continue to 
converge, heart-liver co-management may provide a foundation 
for the next generation of cardiometabolic medicine.
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Fig. 1　Evolution toward integrated heart-liver-metabolic care in MASLD.
This figure illustrates the evolution of MASLD management from liver-focused disease recognition toward integrated heart-liver-
metabolic care. Key transitions include the redefinition of fatty liver disease as MASLD, the emergence of disease-modifying 
therapies, the integration of MASLD into cardiovascular risk frameworks, the expansion of CKM toward CKLM concepts, and the 
establishment of prospective evidence and clinical implementation platforms, including the CHAIN cohort, CHAIN alliance, and 
MOSAIC clinical trial initiative. These recent developments mark a shift from conceptual recognition to evidence generation and 
system-level implementation. MASLD. Metabolic dysfunction-associated steatotic liver disease; CKM. Cardiovascular-kidney-
metabolic; CKLM. Cardiovascular-kidney-liver-metabolic; CHAIN. CardiHepatic Alliance for Integrated Nexus; MOSAIC. Metabolic 
multiOrgan Science Accelerating Innovation in Clinical Trials; CVD. Cardiovascular disease
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