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Attending physician, Division of Cardiology and Cardiovascular Center,
Department of Internal Medicine, National Taiwan University Hospital,
Taipei, Taiwan

Clinical Assistant,Professor, College of Medicine, National Taiwan
University

It has already been well recognized that guide-line-recommended statin
therapy is essential for the prevention of atherosclerotic cardiovascular
disease (ASCVD). However, as already described by many, adherence for the
statin treatment is not sufficient, and thereby beneficial effects of statin
remains suboptimal. Up to 10% of patients report symptoms attributed to
statin therapy, which could lead to discontinuation of statin. Traditionally,
statin intolerance refers to a spectrum of adverse symptoms and signs
experienced by patients associated with statin therapy. Recently, statin
intolerance is defined as “adverse events linked to statin administration that
result in some un-tolerated impairments in daily life which justify statin
cessation or dose reduction.” Statin-associated muscle events (SAMEs) and
liver function change account for most of these adverse effects. There are
certain description and criteria to diagnose statin intolerance. Here | am going
to describe how to define statin intolerance and describe its weakness.
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Introduction and recommendation for clinical
testing and cut-off value

Ri&et BRET | MORE OHEAE

Attending Physician, Department of Cardiology, CGMH
: Doctor of Medicine (M.D.), China Medical University
- - Deputy Secretary General, Taiwan Society of Lipids and Atherosclerosis

Historically, Lipoprotein(a) [Lp(a)] has often been regarded as a mere "bystander" in
lipidology. This perception stemmed from the fact that plasma Lp(a) levels are predominantly
genetically determined by the LPA gene—remaining largely unaffected by diet or exercise—and the
historical absence of specific targeted therapies. Consequently, clinicians have often been
reluctant to prioritize Lp(a) testing. However, accumulating evidence from large-scale genetic and
epidemiological studies has now firmly established Lp(a) as an independent causal risk factor for
both atherosclerotic cardiovascular disease (ASCVD) and calcific aortic stenosis (AS).

The pathogenicity of Lp(a) stems from its unique structure: it not only contains an LDL-like
atherogenic moiety but also possesses an apolipoprotein(a) [apo(a)] component that shares high
homology with plasminogen. This dual structure confers both pro-inflammatory and
pro-thrombotic properties. With emerging RNA-based therapies targeting Lp(a)—such as antisense
oligonucleotides and small interfering RNA (siRNA)—demonstrating significant efficacy in clinical
trials, Lp(a) screening is evolving from a tool for risk prediction into a gateway for potential
therapeutic intervention, thereby underscoring the growing necessity for clinical testing.

This presentation will delve into a core issue in Lp(a) clinical assessment: the definition of
appropriate cut-off values. Current Western guidelines (e.g., ESC/EAS and ACC/AHA) generally
recommend a threshold of >50 mg/dL (~125 nmol/L) to identify high risk and advocate that Lp(a)
should be measured at least once in every adult’s lifetime. However, Lp(a) concentrations exhibit
significant ethnicity-specific variations; while levels are typically higher in individuals of African
descent, the distribution patterns in East Asian and Chinese populations differ distinctively. We will
explore these nuances within Taiwanese and Asian populations. By integrating current
international guidelines with local Asian data, this session aims to provide clinicians with tailored
recommendations for testing and interpretation, facilitating the early identification of high-risk
patients and enabling precise risk management.

09
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Introduction to Pharmacoeconomics:
Clinical Relevance and Policy Implication

.-Eéiﬁ BIEHE | FRIBEASR BHEHEEA

Assistant Professor. China Medical University, College of Public Health,
Department of Health Service Administration, Taichung, Taiwan.

+  Secretary-General, Taiwan Society of Pharmaco-economics and
Outcome Research (Also Taiwan Chapter, International Society of
Pharmaco-economics and Outcome Research, ISPOR-Taiwan Chapter).

This session will explore the fundamental concepts of
Pharmacoeconomics and the principles underpinning economic evaluation in
lipid-lowering therapy. Induction will be focused on the PICO framework, which
guides the formulation of clinical questions, as well as on various methods and
models used to conduct economic evaluations, including Cost-Consequence
Analysis (CCA), Cost-minimize analysis (CMA), Cost-effectiveness analysis
(CEA), Cost-utility analysis (CUA), and Cost-benefit analysis (CBA). Then,
further discussion will also consider the implications of Incremental
Cost-Effectiveness Ratios (ICERs) for clinical decision-making and for health
policy. A case study will be introduced: the cost-effectiveness analysis of
lipid-lowering therapies utilizing a real-world data-driven modeling approach.
This case highlights the application of pharmacoeconomic methods in
evaluating therapeutic interventions, with implications for optimizing resource
allocation and improving patient outcomes. The session will conclude with key
take-home messages summarizing the importance of integrating economic
evaluations into healthcare decision-making.
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The Role of the Taiwan Pharmacoeconomics and Value Center
(TPEvalue) in Policy Development and Clinical Application of
Lipid-Lowering Agents

EﬂEl# ]ig | BIh KSR EREEFR

Health economist and Professor at National Cheng Kung University,
Taiwan, specializing in real-world evidence (RWE), cost-effectiveness
modeling, and policy-relevant health economics and outcomes
research (HEOR). Core advisor to Taiwan’ s National Health Insurance
(NHI) reimbursement system. Leads multi-country research
collaborations and value framework initiatives adopted by national
authorities and payers.

This presentation will introduce the Taiwan Pharmacoeconomics and Value Center
(TPEvalue), a multidisciplinary platform established to advance value-based decision making
across the full life cycle of medicines—from horizon scanning and health technology assessment
to reassessment, conditional reimbursement, and health outcomes evaluation. Built at National
Cheng Kung University, TPEvalue aims to bridge methodological rigor with policy relevance by
integrating clinical evidence, real-world data, health economics, statistics, and public health
perspectives. In the context of rapidly growing expenditures for innovative therapies, the Center
seeks to support government agencies, clinicians, and industry partners in making transparent,
evidence-informed, and sustainable decisions for patient care.

Using lipid-lowering therapy as an example, this talk will also outline the future research agenda in
cardiovascular outcomes research. The featured proposal focuses on atherosclerotic
cardiovascular disease in Taiwan and examines the real-world use, effectiveness, and value of
initiating PCSK9 inhibitors earlier versus later after acute cardiovascular events. The planned work
combines nationwide claims data, linked preventive health data, and international real-world
databases to evaluate treatment patterns, policy changes in reimbursement criteria, comparative
effectiveness, and cost-effectiveness. Advanced causal inference approaches, including target
trial emulation and clone-censor-weight methods, will be used to generate evidence that is both
methodologically robust and directly relevant to reimbursement and clinical practice.

Beyond a single class of agents, this research framework illustrates how TPEvalue can help shape
the next generation of lipid management studies in Taiwan: identifying unmet needs, evaluating
the timing and sequencing of therapies, quantifying economic value, and translating real-world
evidence into policy and practice. It also provides a practical model for linking academic research,
payer policy, and bedside decision making. Ultimately, the goal is to build locally actionable and
internationally relevant evidence that improves cardiovascular outcomes, optimizes resource
allocation, and supports more precise and equitable use of lipid-lowering agents.
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Mesenchymal stem cell derived exosomal miR-450b-3p attenuates diabetic
cardiomyopathy through a novel pathway of inhibition of caspase-1 inducing
inflammasome-associated pyroptosis: potential implications and emerging
therapeutic strategies for regenerative medicine

Wei-Syun Hu*?,MD, PhD; FACC; FESC

1School of Medicine, College of Medicine, China Medical University, Taichung 40402, Taiwan
2Division of Cardiovascular Medicine, Department of Medicine, China Medical University Hospital,

Diabetic cardiomyopathy is one of complications with high mortality in diabetic patients. Based on
paper review, many signalings involve in progress of diabetic cardiomyopathy, including activation
of inflammation, apoptosis, fibrosis, hypertrophy, autophagy, and suppression of survival as well
as antioxidant. Among these signalings, cardiac cell death with inflammasome related pyroptosis
is rarely mentioned, and activation of caspase-1 plays central role in cell death associated with
inflammasome related pyroptosis. Exosomes are vacuoles with nano-grade size and are released
from cells. Exosomes contain lots of biomolecules including miRNAs. Exosomes releasing from
stem cells show higher therapeutic effects than ordinary cells because stem cell derived
exosomes contains more growth factors. In this proposal, we found that high glucose environment
reduces H9c2 cell viability and triggering inflammasome related pyroptosis induced by activation
of caspase-1, leading to cardiac cell death. By contrast, cardiac cell death induced by
inflammasome related pyroptosis can be blocked by adding stem cell derived exosomal
miR-450b-3p, and stem cell derived exosomal miR-450b-3p shows beneficial effects on cardiac
cell death through neutralization of caspase-1 with miR-450b-3p. Further, animal model with
diabetes will be designed in order to verify that heart failure induced by diabetic cardiomyopathy
can be ameliorated by stem cell derived exosomal miR-450b-3p mediating blockage of caspase-1
through miR-450b-3p.

Keywords: diabetic cardiomyopathy, stem cells, exosomes, miRNA, inflammasome, pyroptosis
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Fluorescent Gold Nanoclusters Prevent Coronary
Plague Rupture and Sudden Cardiac Death

Muhammad Umar (B8EE) !, Yen-Hong Chou (BZ7%=) 12, Bo-Jeng Wang (E1#1E) 12, Hsin-l Lee (ZfR1g) 12, Ting-Yi Tien
(A=18)', Cheng-Huang Su (85 1EJE) 12, Chao-Feng Lin (PAE8#8)12, Yih-Jer Wu (5286%)12, Yi-Nan Lee (Z7558)12, Hung-|
Yeh (EZH=—)12

! Department of Medical Research, MacKay Memorial Hospital, Taipei, Taiwan
2School of Medicine, MacKay Medical University, New Taipei, Taiwan

Acute coronary syndrome (ACS) results from obstruction of coronary blood flow due to
atherosclerotic plaque rupture or thrombosis and remain one of the leading causes of mortality
worldwide. Acute plaque rupture followed by thrombosis is a major cause of sudden cardiac death
(SCD). However, effective strategies to prevent ACS-induced sudden death (ACS-SD) are still
lacking. We previously identified that fluorescent gold nanoclusters (FANC) exert
anti-atherosclerotic effects by activating the NRF2-KEAP1 axis to inhibit monocyte adhesion and
by inducing macrophage ATP-binding cassette transporter A1 (ABCA1) expression. To further
evaluate the therapeutic potential of FANC, we recently established a murine ACS-SD model.
ApoE-deficient (ApoE-/-) mice underwent transverse aortic constriction (TAC) surgery to induce
pressure overload. A high-fat diet triggered spontaneous ACS-SD in TAC-operated ApoE-/- mice,
whereas FANC administration significantly improved survival rates (p < 0.0001). Comprehensive
analysis of plaques throughout the entire coronary tree demonstrated that FANC markedly
reduced plaque rupture and thrombosis in this ACS-SD model (p < 0.01). In vitro, long-term
cultures of THP-1-derived foam cells were exposed to hypertensive and hypercholesterolemic
stimuli to mimic advanced atherosclerotic plaques in vivo. After three weeks, foam cells exhibited
disrupted F-actin cytoskeleton organization, indicating impaired membrane resilience.
Angiotensin Il (Ang Il) and oxidized low-density lipoprotein (oxLDL) robustly increased reactive
oxygen species (ROS) production, promoted methionine oxidation of F-actin, and induced foam
cell rupture (p < 0.01). Importantly, FANC attenuated Ang Il/oxLDL-induced ROS generation,
prevented F-actin depolymerization, and reduced foam cell rupture. Collectively, these findings
highlight the therapeutic potential of FANC in stabilizing coronary plaques and preventing
ACS-induced sudden cardiac death.

Key Words: Gold Nanoparticles, Acute Coronary Syndrome, oxidized low-density lipoprotein,
vulnerable plaque
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Explore the role of FGF19 in diabetes-induced
EPC senescence

Hsin-I Lee!, Ting-Yi Tien?, Chiung-Yi Chang?, Cheng-Huang Su3#, Yih-Jer Wu?3# Hung-Il Yeh3#
Institute of Clinical Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan

2Department of Medical Research, MacKay Memorial Hospital, Taipei, Taiwan

3 Division of Preventive Cardiology and Pulmonary Circulation Medicine, Department of Cardiovascular Medicine,
MacKay Memorial Hospital, Taipei, Taiwan

Circulating endothelial progenitor cells (EPCs) are essential for endothelial regeneration
and vascular homeostasis; however, their clinical utility is limited by age-related declines in
number and function. Diabetes mellitus (DM) significantly accelerates EPC senescence,
contributing to earlyonset vascular complications. While growth factors and epigenetic regulators
are known modulators of aging, the specific role of Fibroblast Growth Factor 19 (FGF19) in
diabetes-induced EPC senescence remains poorly understood. We observed that FGF19 was
significantly downregulated in human endothelial colony-forming cells (ECFCs) treated with high
glucose (HG) and AGE-BSA. Exogenous FGF19 treatment not only enhanced the migratory
capacity of senescent ECFCs but also restored migration in HG-treated young cells. Concurrently,
the senescence-associated microRNA, hsa-miR-409-3p, was upregulated under HG and AGE-BSA
conditions. Clinical data further revealed that diabetic patients exhibit lower plasma FGF19 levels
alongside elevated miR-409-3p expression in peripheral blood mononuclear cells. In participants
aged 30 years or older, higher miR-409-3p expression correlated with higher fasting glucose,
HbA1c, and Framingham Risk Scores. Our findings suggest that the FGF19/hsa-miR-409-3p axis
is a critical modulator of EPC senescence in diabetes. Consequently, FGF19 represents a
promising signaling biomolecule and a potential therapeutic target for mitigating diabetes-related

cellular senescence.
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Targeting BAG3 signaling attenuates pulmonary artery smooth
muscle cell proliferation and pulmonary vascular remodeling
in pulmonary arterial hypertension

Yen-Hung Chou?, Yi-Nan Lee?, Jian-Hao Lan?, Hung-I Yeh*3, Yih-Jer Wut.22

! Department of Medicine, College of Medicine, MacKay Medical University, New Taipei, Taiwan.
2 Department of Medical Research, MacKay Memorial Hospital, New Taipei, Taiwan.
3 Department of Cardiovascular Medicine, MacKay Memorial Hospital, Taipei, Taiwan.

Pulmonary arterial hypertension (PAH) is a progressive and fatal disorder characterized by
pulmonary arteriolar remodeling and right ventricular (RV) failure, despite the availability of
current combination therapies. Existing treatments primarily target pulmonary vascular resistance
and smooth muscle cell proliferation, yet disease progression often persists. Bcl-2-associated
athanogene-3 (BAG3) is a stress-responsive cochaperone that interacts with Hsp70 and Bcl-2 to
maintain proteostasis and suppress apoptosis in cardiomyocytes and cancer cells. However, its
role in pulmonary vascular remodeling remains poorly understood. This study aimed to elucidate
the mechanistic role of BAG3 in PAH pathogenesis and to evaluate the therapeutic potential of
pharmacologic inhibition of BAG3-associated signaling.

Silencing BAG3 expression using siRNA significantly suppressed pulmonary artery smooth
muscle cell (PASMC) proliferation, indicating a functional association between BAG3 expression
and proliferative activity. Pharmacologic inhibition of BAG3-related signaling was further
evaluated using ABT-263 and JG-98, which target downstream components of the
BAG3/Hsp70/Bcl-2 axis. Serum stimulation markedly induced PASMC proliferation, accompanied
by increased expression of BAG3, Hsp70, and Bcl-2. Both ABT-263 and JG-98 attenuated
serum-induced BAG3 signaling, suppressed PASMC proliferation, and restored cell cycle balance
by reversing Skp2 and p27 dysregulation, supporting a role for BAG3 signaling in promoting cell
cycle progression.

In a monocrotaline-induced PAH model, ABT 263 markedly reduced right ventricular
systolic pressure and Fulton index, improved tricuspid annular plane systolic excursion, and
decreased circulating BAG3 levels in co- and post-treatment protocols. Circulating BAG3
concentrations were positively correlated with right ventricular systolic pressure and right
ventricular hypertrophy. Immunofluorescence analyses demonstrated increased expression of
BAG3, Hsp70, and Bcl-2 in pulmonary arterioles, which was significantly attenuated following
ABT-263
treatments.

In conclusion, the BAG3/Hsp70/Bcl-2 complex plays a pivotal role in PASMC proliferation
and right ventricular dysfunction during PAH progression. Pharmacologic inhibition of this
signaling axis using ABT-263 effectively attenuates pulmonary vascular remodeling and improves
right ventricular function, highlighting BAG3 as both a mechanistic biomarker and a therapeutic
target in PAH.
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Deficient ALDH2 Aggravates Diabetes related Metabolic Stress
and Promotes Heart Failure and Preserved Ejection Fraction
Featured by Fibrotic Cardiorenal Signaling

Yang-Wen Hsieh (1#4%)!, Chen-Yen Chien?3, Xuan-Ren Chen*s, Wei-Ting Chang®’, Shih-Wei Wang?*8, Hsien-Yu
Peng?, Hsin-Hung Lai°, Ying-Jui Lu?, Chin-Ling Hsieh?, Kai-Chien Yang112, Chung-Lieh Hung'>*3', Hung-l Yeh31

IDepartment of Medical Research, MacKay Memorial Hospital, New Taipei City 251, Taiwan

2Division of Cardiovascular Surgery, Department of Surgery, MacKay Memorial Hospital, Taipei 104, Taiwan

3Department of Medicine, MacKay Medical University, New Taipei City 252, Taiwan

4Graduate Institute of Medical Genomics and Proteomics, College of Medicine, National Taiwan University, Taipei 100, Taiwan
5Institute of Biomedical Sciences, MacKay Medical University, New Taipei City 252, Taiwan

6School of Medicine and Doctoral Program of Clinical and Experimental Medicine, College of Medicine and Center of Excellence for Metabolic Associated Fatty Liver
Disease, National Sun Yat-Sen University, Kaohsiung, Taiwan

"Division of Cardiology, Department of Internal Medicine, Chi Mei Medical Center, Tainan, Taiwan

8Graduate Institute of Natural Products, College of Pharmacy, Kaohsiung Medical University, Kaohsiung, Taiwan

?Institute of Biopharmaceutical Sciences, National Yang Ming Chiao Tung University, Taipei 112, Taiwan

°Department and Graduate Institute of Pharmacology, College of Medicine, National Taiwan University, Taipei, Taiwan
nstitute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan

2Division of Cardiology, Department of Internal Medicine, National Taiwan University Hospital, Taipei, Taiwan

3Division of Cardiology, Departments of Internal Medicine, MacKay Memorial Hospital, Taipei 104, Taiwan

Background:

The East Asian-specific ALDH2*2 (rs671, Glu504Lys) variant, carried by over 500 million
individuals, impairs mitochondrial aldehyde detoxification and promotes oxidative and
inflammatory stress, predisposing to metabolic dysregulation and diabetic cardiomyopathy
(DCM). However, mechanistic evidence linking this variant to cardiorenal fibrosis and HFpEF-like
pathology remains limited.

Objectives:

To establish an aging ALDH2*2 knock-in (KI) mouse model under high-fat diet (HFD) stress to
delineate metabolic, cardiac, and renal consequences.

Methods:

Middle-aged ALDH2*2 KI and wild-type (WT) mice (48 weeks) were fed an HFD (45% kcal fat) for
12 weeks. Metabolic profiling was assessed. Cardiac function and calcium handling were
assessed by echocardiography and PV-loop hemodynamics, together with isolated cardiomyocyte
calcium transient measurements. Histological and molecular analyses of the heart, liver, and
kidney were performed, and circulating biomarkers quantified.

Results:

HFD-fed ALDH2*2 mice exhibited greater adiposity, hyperglycemia, and insulin resistance than
WT mice. Despite preserved EF, they showed features of increased diastolic myocardial stiffness
(by echocardiography and PV-loops), elevated 4-HNE and NT-proBNP levels, worsened contractile
reserve, accompanied by increased cardiorenal interstitial and perivascular fibrosis and miR-21,
upregulated COL6A3/endotrophin along with evidenced hepatic steatosis.

Conclusions:

This aging ALDH2*2 + HFD model recapitulates key features of East Asian—prevalent diabetic
cardiorenal fibrosis and HFpEF, providing a translational platform for mechanistic studies and
targeted therapy development.

Keywords:
Aldehyde dehydrogenase 2; Heart failure with preserved ejection fraction; Cardiorenal fibrosis.
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Metabolomics in precision medicine: Applications in
studies of healthy aging and CKM syndrome

FRAARE #iT | S EMEERMNBIRAERER
- EEMEERMBRAE BEFMAEER
REKXS BRI SMBE AR BRI
Ph.D. in Bio-organic Chemistry, Brown University, Providence, RI, USA
BET(BS.) BEIIGEAE ESEREER

Metabolomics is the recent and final discipline in the post-genomic era. It encompasses key
technologies in systems biology, providing an overview of low-molecular-weight metabolites while
exploring their disturbances to yield pathophysiological explanations. Two key analytical tools in
metabolomics are nuclear magnetic resonance (NMR) spectroscopy and mass spectrometry
(MS), which includes gas chromatography-mass spectrometry (GC-MS) and liquid
chromatography-mass spectrometry (LC-MS).

Metabolomic research relies on a three-stage data generation process: (a) precise analytical
chemistry to produce data; (b) multivariate statistical analysis; (c) big data as references for
comparison to establish biochemical, metabolic, and pathophysiological correlations, thereby
providing interpretations. The two major approaches in metabolic studies are untargeted and
targeted metabolomics. Without knowing the metabolite identity or concentration in the
beginning, untargeted metabolomics aims to search for potential metabolites, which may
contribute for differentiating the multivariate study group into sub-groups. It is an approach to find
out if the differential metabolites may exist, in chemical identities and/or in concentrations,
between sub-groups are greater than those within the original groups. Untargeted metabolomics
is a hypothesis-generating approach. Targeted metabolomics investigates the chemical identities
and concentrations of these potential metabolites. Future studies can establish their
biochemistry, metabolism, regulation, crosstalk in metabolic functions, and contribution in the
pathophysiology (phenotyping). These differential metabolites, after validation, may serve as
biomarkers in clinical studies or as biomarkers in drug discovery.

The precision medicine initiative aims to bring individuals closer to curing diseases, such as

cancer and diabetes, and to provide access to personalized information to keep individual and
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