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Abstract: Acute-on-chronic liver failure is an acute decompensated syndrome that occurs on the basis of chronic liver disease and
is characterized by a high short-term mortality rate. Metabolomics reveals the presence of significant energy metabolic
reprogramming, manifesting as extensive dysregulation of glucose/lipid/amino acid metabolism, mitochondrial metabolism, and
intestinal flora, and it closely interacts with systemic inflammation and immune imbalance, jointly promoting disease progression.
The core metabolic phenotypes include suppressed gluconeogenesis, enhanced glycolysis, impaired B-oxidation, inhibited
mitochondrial oxidative phosphorylation, ammonia metabolic imbalance, and gut microbiota dysbiosis. This article analyzes the
latest studies on metabolomic and molecular mechanisms and systematically reviews the dysregulation characteristics of the five
major metabolic networks. In terms of intervention for energy metabolism, this article summarizes the five strategies of glucose
metabolism regulation, lipid metabolism intervention, mitochondria-targeted protection, gut microbiota rebalancing, and amino-
acid optimization and assesses their application value and prospects for clinical translation, so as to provide a scientific basis for the

treatment, alleviation, and even reversal of disease progression.
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Figure 1 Schematic illustration of the “five-ring interlocking” mechanism of ACLF metabolomics
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