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Noninvasive Approaches to Monitor Liver Fibrosis in Metabolic-
Associated Steatotic Liver Disease

Jae Seung Lee (Yonsei University, Korea)

Metabolic dysfunction-associated steatotic liver disease (MASLD), previously known as nonalcoholic fatty liver disease
(NAFLD), is one of the most prevalent causes of chronic liver disease. MASLD covers a spectrum ranging from simple steatosis
without inflammation to more severe conditions like steatohepatitis, fibrosis, cirrhosis, and, ultimately, end-stage liver disease.
Approximately 25-40% of patients with MAFLD progress to metabolic dysfunction-associated steatohepatitis (MASH), a more
severe form characterized by aggressive histological features, including necroinflammatory activity, which increases the risk
of liver fibrosis. Identifying patients with advanced inflammation and significant fibrosis is crucial, given their higher risk of
progressing to cirrhosis and hepatocellular carcinoma.

Currently, liver biopsy is considered the gold standard for evaluating the severity of steatohepatitis, usually quantified by the
NAFLD activity score (NAS), which includes histological assessments of steatosis, ballooning, lobular inflammation, and fibrosis
stages ranging from 0 to 4. However, liver biopsy is often impractical due to its invasive nature, cost, sampling errors, and
variability between observers.

Consequently, there has been a significant effort to develop noninvasive methods to estimate the histological grade of
steatosis, inflammation, and fibrosis using blood-based markers, laboratory test-based scoring systems, and imaging
techniques like vibration-controlled transient elastography (VCTE) and magnetic resonance imaging (MRI). Ongoing research
aims to determine the superiority of specific tests or to optimize sequential algorithms that provide the most accurate
assessment of fibrosis staging.

This lecture will review the currently available noninvasive methods for assessing liver fibrosis.
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Effects of Exercise Intervention in Subjects with
Steatotic Liver Disease

Chun-Jen Liu (National Taiwan University, Taiwan)

The objective of this trial was to compare cardiorespiratory fitness and metabolic parameters between individuals diagnosed
with metabolic dysfunction-associated steatotic liver disease (MASLD) and matched controls, and to examine the effect of
exercise intervention on cardiorespiratory fitness and metabolic derangement. Methods: Individuals diagnosed with MASLD
and age-, sex-, body mass index (BMI)-matched healthy volunteers were assessed through cardiopulmonary exercise testing
(CPET), biochemical analyses, body composition assessments, and exercise habit surveys. Results: The study included 24
individuals with MASLD (mean age: 45.8 years, standard deviation [SD]: 8.9) and 12 matched controls (mean age: 45.4 years,
SD: 6.2). Individuals with MASLD displayed more severe liver steatosis, higher triglyceride levels, worse glycemic profiles,
and larger waist circumference compared to the controls (all p<0.05). They also showed significantly lower cardiorespiratory
performance compared to the controls. Multiple regression analysis identified MASLD was an independent predictor of
diminished cardiorespiratory fitness. After 24-week exercise, metabolic derangements improved; and cardiorespiratory fitness
also improved. Conclusions: Indivuduals with MASLD exhibited lower cardiorespiratory fitness and poorer metabolic profiles.
Exercise improved cardiorespiratory performance.

Integrating Cutting-Edge Insights in Obesity Management



1 International Congress on Obesity and ICéM ES
| MEtabolic Syndrome hosted by KSSO

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Masato Furuhashi
Sapporo Medical University, Japan

o Education

Period Affiliation Position
- 2002 Sapporo Medical University Ph.D.
- 1995 Sapporo Medical University M.D.

« Affiliations / Experience

Period Affiliation Position
- 2022-Present  Sapporo Medical University Professor
- 2015 Sapporo Medical University Assistant Professor
- 2013 Sapporo Medical University Instructor
- 2004 Harvard School of Public Health Postdoctoral Fellow
- 1995 Sapporo Medical University M.D.

o Committee Memberships

- Japanese Society of Internal Medicine
- Japan Society for the Study of Obesity
- Japan Diabetes Society

- Japan Endocrine Society

- American Heart Association

e Publications

Furuhashi M. J Atheroscler Thromb 26:216-232,2019

Furuhashi M, et al. Arterioscler Thromb Vasc Biol 36: 825-834, 2016
Furuhashi M, et al. Nat Rev Drug Discov 7: 489-503, 2008
Furuhashi M, et al. J Clin Invest 118: 2640-2650, 2008

Furuhashi M, et al. Nature 447: 959-965, 2007

Integrating Cutting-Edge Insights in Obesity Management



> International Congress on Obesity and
> MEtabolic Syndrome hosted by KSSO

Joint Symposium-JKT (Clinical)

Masato Furuhashi (Sapporo Medical University, Japan)

New nomenclature of steatotic liver disease (SLD) including metabolic dysfunction-associated SLD (MASLD), MASLD and
increased alcohol intake (MetALD), and alcohol-associated liver disease (ALD) has recently been proposed. We investigated
the interrelationships among the new nomenclature of SLDs including MASLD, MetALD and ALD as well as the former
nomenclature of nonalcoholic fatty liver disease (NAFLD) and metabolic dysfunction-associated fatty liver disease (MAFLD)
and explored patient populations categorized within each classification using machine learning (ML) models (J Gastroenterol
Hepatol 2024). In Japanese individuals who received annual health checkups including abdominal ultrasonography (n=15,788,
men/women: 10,250/5,538, mean age: 49 years), the numbers of individuals with SLD, MASLD, MetALD, ALD, NAFLD and
MAFLD were 5,603 (35.5%), 4,227 (26.8%), 795 (5.0%), 324 (2.1%), 3,982 (25.8%) and 4,946 (31.3%), respectively. Clustering
analyses using t-distributed stochastic neighbor embedding and K-Means to visually represent interconnections in SLDs
uncovered 5 cluster formations. MASLD and NAFLD mainly shared 3 clusters including 1) low alcohol intake with relatively
low-grade obesity, 2) obesity with dyslipidemia and 3) dysfunction of glucose metabolism. Both MetALD and ALD displayed
one distinct cluster intertwined with alcohol consumption. MAFLD widely shared all of the 5 clusters. In ML-based analyses
using algorithms of random forest and extreme gradient boosting and receiver operating characteristic curve analyses, fatty
liver index (FLI), calculated by body mass index, waist circumference and levels of y-glutamyl transferase and triglycerides, was
selected as a useful feature for SLDs. Next, we showed the associations of SLDs with an increase in blood pressure (Hypertens
Res 2023) and the development of chronic kidney disease (CKD) (Nephrol Dial Transplant 2023, Hepatol Res 2024) and ischemic
heart disease (IHD) (J Am Heart Assoc 2023). Furthermore, we investigated the relationships of FLI with the development of
several diseases and showed that a high level of FLI was an independent predictor for new onset of diabetes mellitus (Sci Rep
2021), hypertension (JAm Heart Assoc 2021), CKD (Sci Rep 2021) and IHD (Hepatol Res 2022) during a 10-year follow-up period as
well as the validation of FLI in Japan (Endocr J 2022). Moreover, ML models incorporating hemoglobin A1c and FLI provided an
accurate and straightforward approach for predicting the development of diabetes mellitus (Diabet Epidemiol Manag 2024). In
addition, the development of hypertension can be simply and accurately predicted by ML models using systolic blood pressure,
age and FLI as selected features (Clin Exp Hypertens 2024). Lastly, as a possible target for the novel therapy of MASLD, we
introduce fatty acid-binding protein 4 (FABP4) (Nature 2007, J Diabetes Investig 2022), which is mainly expressed in adipocytes
and macrophages and acts as an adipokine (Nat Rev Drug Discov 2008, J Atheroscler Thromb 2019).
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