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Introduction. Chronic hepatitis B (CHB) is a global epidemic caused by hepatitis B virus (HBV) and can even lead to hepatocellular carcinoma. Tenofovir alafenamide (TAF), a first-line antiviral therapy for CHB, effectively suppresses viral replication and delays disease progression. However, long-term TAF treatment has been shown to alter gut microbiota composition and may induce dyslipidemia in some patients, thereby increasing metabolic risk.
Aims. To investigate a rationally designed probiotic consortium aimed at modulating the gut-liver axis in CHB patients receiving TAF treatment.
Methods. In this 12-week randomized double-blind trial, 84 CHB patients receiving TAF monotherapy were assigned to probiotics (Bifidobacterium animalis subsp. lactis BLa80, Bifidobacterium longum subsp. longum BL21, Lacticaseibacillus rhamnosus LRa05; 3×1010CFU per day, n=42) or placebo (Dextrin, n=42). Primary outcomes included lipid profiles (non-HDL-C, LDL-C) and gut microbiota composition (16S rRNA sequencing). Secondary outcomes included liver function tests and the Gastrointestinal Symptom Rating Scale (GSRS). 

Results. The probiotic group showed stabilization of atherogenic lipids compared to placebo: Microbiota analysis revealed strain-specific modulation with enrichment of Parabacteroides (2.1-fold compared to baseline, p = 0.018) and suppression of Erysipelotrichaceae_UCG-003 (58% reduction, p=0.024). Probiotics significantly improved gastrointestinal symptoms (GSRS reduction: 4.2 vs. 0.8 points, p = 0.013) without affecting visceral fat or α-diversity indices. Besides, non-HDL-C (Δ = 0 mmol/L vs. +0.3 mmol/L [10.3% increase], p = 0.032) and LDL-C (Δ = 0 mmol/L vs. +0.1 mmol/L [3.7% increase], p = 0.041).

Discussion. Probiotic supplementation prevents TAF-induced lipid abnormalities by remodeling the gut microbiota, independent of any change in overall microbial diversity. This precise microbial intervention is a promising adjunct therapy for the metabolic management of CHB patients treated long-term with TAF.
