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Mechanistic insights into obesity: Metabolic dysregulation and
microbiota interactions
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Obesity is a complex metabolic disorder and a major global health challenge associated with an
increased risk of type 2 diabetes, cardiovascular disease, fatty liver disease, and certain cancers. This speech
will focus on the mechanistic basis of obesity, with particular emphasis on metabolic dysregulation and the
interactions between host physiology and the gut microbiota. Beyond excessive calorie intake and physical
inactivity, alterations in gut microbial composition and diversity have emerged as important contributors to
obesity-related metabolic disturbances. Gut microbiota can influence energy harvest, fat storage, systemic
inflammation, and insulin resistance, thereby playing a critical role in the development and progression
of obesity. The session will also discuss how lifestyle factors, including diet, physical activity, sleep, and
stress, affect both metabolic homeostasis and microbial balance. In particular, dietary strategies such as
increasing fiber intake and incorporating fermented foods may beneficially modulate the gut microbiota and
improve metabolic health. By integrating current understanding of host-microbiota interactions, this lecture
aims to provide a mechanistic framework for obesity management and to highlight practical approaches that
support long-term metabolic well-being.
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Use of glucose-lowering or weight-loss medications to control weight:
Endocrinologist’s perspective
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Endocrinologists emphasize that the use of antidiabetic or weight-loss medications for weight
management should be approached comprehensively, rather than relying on pharmacotherapy alone. While
these medications can help regulate blood glucose levels and reduce appetite, optimal and sustainable
weight control is best achieved by integrating pharmacological treatment with lifestyle modifications,
including dietary changes and regular physical activity.

This discussion highlights key perspectives from endocrinology experts: medications should be
considered adjunctive tools rather than stand-alone solutions. Healthy dietary practices are fundamental,
including caloric control, limiting high-fat and high-sugar foods, and increasing the intake of vegetables
and lean proteins. Regular physical activity further enhances energy expenditure and improves insulin
sensitivity, contributing to better glycemic control and weight management. In addition, weight reduction is
associated with a lower risk of cardiovascular disease, hypertension, and other chronic conditions.

Professional guidance from endocrinologists is essential for individualized assessment and tailored
treatment strategies. Long-term success depends on sustained behavioral changes to prevent weight
regain. Certain agents, such as GLP-1 receptor agonists, have demonstrated significant efficacy in appetite
suppression and glucose regulation, thereby supporting weight loss.

In conclusion, effective and sustainable weight management requires a multidisciplinary approach that
combines pharmacological therapy, lifestyle intervention, and expert medical supervision.
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Endoscopic management of obesity: Current techniques, outcomes,
and future directions
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Obesity has emerged as a global health crisis, contributing significantly to the burden of metabolic
disorders, cardiovascular diseases, and reduced quality of life. While lifestyle modification and
pharmacotherapy remain first-line treatments, their long-term efficacy is often limited. Bariatric surgery,
although effective, is invasive and not suitable or acceptable for all patients. In this context, endoscopic
management of obesity has gained increasing attention as a minimally invasive, safe, and effective
alternative.

This presentation reviews the current techniques in endoscopic bariatric and metabolic therapies
(EBMTs), including gastric and intestinal approaches, such as intragastric balloons, endoscopic sleeve
gastroplasty (ESG), aspiration therapy and duodenal mucosal resurfacing (EMR). These modalities aim
to induce weight loss through gastric volume reduction, delayed gastric emptying, metabolic control and
behavioral modification. Clinical evidence has demonstrated that EBMTs can achieve significant total body
weight loss, with favorable safety profiles compared to surgical approaches.

Outcomes from recent studies suggest that EBMTs are preferred than lifestyle modification alone.
Additionally, combination therapy with obesity management medications are also promising. Despite these
advances, challenges remain, including variability in patient response, durability of outcomes, and the need
for standardized protocols.

Looking forward, future directions in endoscopic obesity management include the development of
novel devices, combination therapies integrating pharmacological agents such as GLP-1 receptor agonists,
and personalized treatment strategies based on patient characteristics. Advances in endoscopic techniques
and improved understanding of metabolic mechanisms are expected to further enhance efficacy and expand
indications.

In conclusion, endoscopic management represents a rapidly evolving field that bridges the gap between
medical and surgical therapies for obesity. With ongoing innovation and growing clinical evidence, EBTs
are poised to play an increasingly important role in the multidisciplinary management of obesity.
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Metabolic-microbial interactions in bariatric surgery: From
mechanisms to clinical impact
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Bariatric and metabolic surgery is currently the most effective treatment for severe obesity and obesity-
related metabolic diseases, producing substantial and durable weight loss as well as high remission rates
of type 2 diabetes. While anatomical restriction and nutrient malabsorption were historically considered
the primary mechanisms, accumulating evidence suggests that metabolic improvements following bariatric
surgery are strongly influenced by complex interactions between the gut microbiota and host metabolic
pathways.

Recent studies have demonstrated profound and rapid alterations in gut microbial composition following
procedures such as sleeve gastrectomy (SG) and Roux-en-Y gastric bypass (RYGB). These changes are
accompanied by functional shifts in microbial metabolism, including altered bile acid transformation,
short-chain fatty acid production, and microbial signaling pathways that interact with host metabolic
regulators. Experimental studies using germ-free animal models have further shown that transplantation of
post-bariatric surgery microbiota can partially reproduce weight reduction and metabolic improvements,
supporting a causal role for the gut microbiome in mediating surgical outcomes.

Mechanistically, several key pathways have been proposed to explain these metabolic-microbial
interactions. These include enhanced bile acid signaling through FXR and TGRS receptors, increased
secretion of incretin hormones such as GLP-1 and PYY, modulation of intestinal nutrient sensing, and
reduced systemic inflammation. Together, these pathways contribute to improved insulin sensitivity, energy
expenditure, and glucose homeostasis following metabolic surgery.

Clinically, the recognition of microbiome-mediated mechanisms has important implications. Microbial
signatures may serve as predictive biomarkers for surgical outcomes, while microbiome-targeted
interventions—including probiotics, prebiotics, dietary modulation, or fecal microbiota transplantation—
are being explored as adjunctive strategies to enhance metabolic benefits. Moreover, understanding these
interactions may help explain heterogeneity in weight loss response and diabetes remission after bariatric
procedures.

In conclusion, metabolic surgery represents a unique human model to study host-microbiome
interactions in metabolic regulation. Integrating microbiome research with surgical and metabolic medicine
may not only improve patient selection and postoperative management but also provide insights for the
development of novel microbiome-based therapies for obesity and metabolic disease.
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MASLD in the new era: Evolving risk assessment and management
strategies
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Metabolic Associated Steatotic Liver Disease (MASLD) has become the dominant driver of chronic
liver disease worldwide, with a growing proportion of patients presenting with advanced fibrosis and
hepatocellular carcinoma. The clinical challenge is no longer simply identifying steatosis but determining
who will progress and who requires intervention.

Risk stratification in MASLD is now anchored on scalable, non-invasive pathways. Simple tools such
as FIB-4 remain useful at the front line, but their value lies in integration with second-line tests including
elastography and imaging-based assessment. Increasingly, risk is understood as multidimensional—fibrosis
stage, metabolic burden, and genetic susceptibility all contribute. In particular, the interaction between type
2 diabetes and genetic variants such as PNPLA3 appears to identify a subgroup at disproportionate risk of
hepatocellular carcinoma, even outside traditional cirrhosis-based frameworks.

Assessment of treatment response is also moving away from biopsy toward quantitative, repeatable
measures. Imaging-based techniques such as proton density fat fraction provide sensitive readouts of hepatic
fat, and when interpreted alongside biochemical and clinical changes, allow a more nuanced assessment
of disease trajectory. Composite endpoints, including those capturing meaningful metabolic and hepatic
improvement, are beginning to emerge as practical alternatives in both trials and early clinical adoption.

Therapeutically, lifestyle modification remains central but is often insufficient in higher-risk disease.
Pharmacologic options are expanding, with agents targeting weight, insulin resistance, and inflammatory
pathways showing consistent benefit. GLP-1 receptor agonists in particular have demonstrated clinically
meaningful reductions in steatosis and weight, while antifibrotic strategies are advancing in parallel.

Taken together, MASLD management is evolving toward an integrated model: risk stratified, biomarker-
driven, and increasingly personalized, where the goal is not simply disease detection, but altering its natural
history.
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Early-life gut microbiota as a determinant of obesity and hepatic
steatosis: Mechanisms and clinical implications
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The first 1,000 days of life represent a critical developmental window during which the gut microbiota,
host metabolism, and nutritional exposures co-evolve to shape long-term metabolic health. Increasing
evidence indicates that early-life microbial colonization patterns may influence susceptibility to childhood
obesity and metabolic dysfunction-associated steatotic liver disease (MASLD). Perturbations in early
microbial development—driven by factors such as delivery mode, feeding practices, antibiotic exposure,
and diet—can alter microbial diversity and metabolic signaling pathways.

In this presentation, I will review emerging mechanistic insights linking early-life microbiota to
metabolic regulation, including microbial modulation of energy harvest, bile acid metabolism, intestinal
barrier function, and hepatic lipid metabolism. Longitudinal studies further suggest that altered microbial
trajectories during infancy may predispose individuals to excessive weight gain and hepatic steatosis later in
childhood.

I will also present findings from our pediatric cohort demonstrating that children with obesity and
MASLD exhibit a reduced abundance of Bacteroides ovatus, which is associated with increased liver
steatosis and elevated alanine aminotransferase levels. In high-fat diet mouse models, oral supplementation
with B. ovatus attenuated hepatic lipid accumulation and improved metabolic parameters, supporting a
microbiota-mediated protective effect against hepatic steatosis.

Together, these findings support the concept that pediatric metabolic health represents an ecological
phenotype shaped by early-life gut microbial development. Recognizing the gut microbiome as a modifiable
organ highlights opportunities for early-life preventive strategies—including breastfeeding promotion,
appropriate complementary feeding, prudent antibiotic use, and targeted microbiome-based interventions—
to reduce the risk of obesity and MASLD.
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Met-HBV: Impact of MASLD on the natural history and management
of chronic hepatitis B
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Steatotic liver disease is an emerging problem, and it usually coexists with metabolic dysfunction.
These factors may lead to adverse liver and cardiometabolic outcomes. After the introduction of metabolic
dysfunction-associated steatotic liver disease (MASLD), HBV infection does not need to be excluded
from the entity of MASLD. As HBV carriers age, they develop more comorbidities. HBV patients with
concurrent MASLD, or Met-HBYV, are becoming a new issue, which is around 30% of HBV carriers.

Having two diseases, “MASLD” and “HBV?”, together is expected to have a synergistic worse outcome.
However, after dissecting its components, “metabolic dysfunction” and “steatotic liver disease” have
different impacts on the HBV activity. While metabolic dysfunction increases the risk of cirrhosis, HCC,
and all-cause mortality in HBV patients, steatosis seems to be protective, reducing these risks and associated
with a higher chance of HBsAg seroclearance. Among these metabolic dysfunctions, type 2 diabetes has a
major impact on the natural course of chronic hepatitis B.

For the management of Met-HBV, we need to manage metabolic dysfunction and HBV concurrently.
Lifestyle modification, exercise, and weight reduction remain the cornerstone of management, helping
to control both conditions. The severity of liver fibrosis and steatosis should be assessed before initiating
medical management. Specific medication for metabolic dysfunction should be utilized with caution in
patients with cirrhosis or decompensation. GLP-1 agonist-based therapy is emerging, and its impact on
HBYV patients should be monitored.

On the other hand, different antiviral therapies in Met-HBV seem to achieve similar viral suppression.
The underlying metabolic inflammation often persists, potentially masking residual risk for disease
progression. We should be aware of the lipid profiles and renal dysfunction during antiviral therapy.
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HCV-Driven metabolic reprogramming and gut microbiome
remodeling: From chronic infection to post-SVR outcomes
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Chronic hepatitis C virus (HCV) infection induces profound alterations in host metabolism and the
gut-liver axis, contributing to liver disease progression and systemic complications. This speech will
highlight how HCV reshapes host metabolic pathways and gut microbial composition during chronic
infection and after viral eradication through sustained virologic response (SVR). Viral replication and
host-virus interactions drive metabolic reprogramming in hepatocytes, affecting lipid metabolism, glucose
regulation, and mitochondrial function. These changes promote steatosis, insulin resistance, and persistent
inflammatory signaling, thereby facilitating fibrosis progression and increasing the risk of hepatocellular
carcinoma (HCC).

A key component of this pathophysiology involves the gut-liver axis, where HCV-associated liver injury
alters intestinal permeability and disrupts the gut microbial ecosystem. Chronic infection is commonly
associated with gut dysbiosis, characterized by reduced microbial diversity, depletion of beneficial short-
chain fatty acid-producing bacteria, and expansion of potentially pathogenic taxa. These microbial shifts can
enhance microbial translocation and endotoxin exposure through the portal circulation, amplifying hepatic
inflammation and metabolic disturbances.

The advent of direct-acting antivirals (DAAs) has dramatically improved treatment outcomes, enabling
most patients to achieve SVR. Viral clearance partially restores metabolic homeostasis and can improve
the gut microbial profile; however, emerging evidence suggests that some metabolic abnormalities and
microbiome alterations may persist even after successful therapy. Consequently, patients who achieve SVR
may still exhibit residual risks for metabolic dysfunction, fibrosis progression, or HCC.

Overall, HCV infection should be viewed as a systemic metabolic disease involving complex
interactions among viral factors, host metabolism, and the gut microbiome. Understanding these
interconnected mechanisms may help identify biomarkers for disease progression and guide new therapeutic
strategies targeting metabolic pathways and microbiome modulation to improve long-term outcomes after
SVR.
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Impact of metabolic dysfunction on prognosis in hepatocellular
carcinoma
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Metabolic dysfunction is a major determinant of outcome in hepatocellular carcinoma (HCC). In the
era of metabolic dysfunction-associated steatotic liver disease (MASLD), prognosis depends not only
on tumor burden and liver reserve but also on obesity, diabetes, sarcopenia, cardiovascular disease, and
chronic inflammation. MASLD-related HCC can arise outside the classic cirrhosis-dominant pathway, yet
surveillance remains centered largely on cirrhosis. As a result, some at-risk patients may fall outside routine
surveillance and present with more advanced tumours rather than early-stage disease, potentially worsening
prognosis from the outset.

Recent evidence suggests that metabolic dysfunction influences prognosis at several levels. Patients
with obesity, diabetes, or steatohepatitis may enter treatment with a remnant liver already primed for further
carcinogenesis. After curative-intent resection, obesity and diabetes have been linked to increased late
recurrence, consistent with persistent lipotoxicity, insulin resistance, and fibrogenic signalling. MASLD has
also been associated with shorter overall survival after resection even when time to recurrence is similar,
suggesting that frailty, competing cardiometabolic mortality, and reduced treatment tolerance contribute
to outcome. Obesity may further reduce the performance of ultrasound-based surveillance and make
percutaneous ablation technically more difficult in selected patients.

The systemic therapy setting remains more complex. Experimental studies indicate that steatohepatitis
can impair antitumour immune surveillance and may alter responsiveness to immune checkpoint blockade.
However, contemporary clinical data have not shown a uniformly inferior outcome for broadly defined non-
viral HCC, implying that this category is too heterogeneous and may conceal biologically distinct subgroups
within metabolically driven disease.

Taken together, metabolic dysfunction should be regarded as a prognostic axis rather than a background
comorbidity in HCC. Future management will require better identification of at-risk non-cirrhotic MASLD
populations, longer postoperative surveillance, more precise etiologic stratification, and integrated
assessment of tumor factors, liver reserve, body composition, and cardiometabolic risk.

- 111 -



