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Supplementary information
Inclusion and exclusion criteria
Inclusion criteria for the TG:
1. Age 18 - 70 years; 
2. Diagnosis of decompensated cirrhosis according to the 2020 Guidelines for the Clinical Practice of Evidence-Based Cirrhosis [1]; 
3. Met the diagnostic criteria for PH [2]; 
4. Clear indications for TIPS treatment [3, 4]; 
5. Patients who fully understood the study's purpose and safety, with the assistance of a physician, and voluntarily provided informed consent. 
The CG consisted of patients with cirrhotic PH who required variceal bleeding-related management but were managed without TIPS during the same period according to individualized clinical assessment and physician–patient discussion. Non-TIPS management was selected because pharmacological therapy alone or endoscopic variceal ligation combined with pharmacological therapy was considered appropriate at that stage, or because patients preferred non-TIPS treatment after discussion. These patients received pharmacological therapy or combined endoscopic and pharmacological therapy according to routine clinical practice. 
Exclusion criteria for the TG:
1. Non-cirrhotic PH causing EGVB, refractory ascites, pleural effusion, or other PH manifestations;
2. Active gastrointestinal bleeding; 
3. Active systemic or intestinal infections, including peritonitis; 
4. Malignant tumors; 
5. Use of antibiotics, probiotics, prebiotics, or proton pump inhibitors within the past four weeks; 
6. Ulcerative colitis, Crohn's disease, diarrhea, constipation, or other gastrointestinal conditions; 
7. Contraindications for TIPS [5];
8. In addition to the previously listed criteria, the study also excluded control treatment group patients with absolute contraindications for endoscopic treatment and any patients across all groups who were unwilling to provide informed consent.
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Fig. S1 Petal diagram based on ASVs.
A1, pre-TIPS group; A2, pre-control treatment group; C1, 1-week post-TIPS group; C2, 1-week post-control treatment group; E1, 12-week post-TIPS group; E2, 12-week post-control treatment group; O, healthy control group. ASVs, amplicon sequence variants.
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Fig. S2 Rarefaction curves.
A1, pre-TIPS group; A2, pre-control treatment group; C1, 1-week post-TIPS group; C2, 1-week post-control treatment group; E1, 12-week post-TIPS group; E2, 12-week post-control treatment group; O, healthy control group.













Supplementary Table S1. Baseline demographic and clinical characteristics of the study groups
	Characteristics
	TG (n=20)
	CG (n=20)
	HG (n=10)
	P

	Age, years
	53.60 ± 9.27
	56.30 ± 12.33
	55.40 ± 4.56
	0.716

	Sex, n (%)
	
	
	
	0.700

	Male
	14 (70.0%)
	15 (75.0%)
	6 (60.0%)
	

	Female
	6 (30.0%)
	5 (25.0%)
	4 (40.0%)
	

	Etiology, n (%)
	
	
	NA
	0.915

	Hepatitis B
	14 (70.0%)
	15 (75.0%)
	NA
	

	Alcoholic hepatitis
	4 (20.0%)
	3 (15.0%)
	NA
	

	Autoimmune liver disease
	2 (10.0%)
	2 (10.0%)
	NA
	

	History of HE, n (%)
	4 (20.0%)
	2 (10.0%)
	NA
	0.661

	Previous EGVB, n (%)
	5 (25.0%)
	1 (5.0%)
	NA
	0.182

	Refractory ascites, n (%)
	8 (40.0%)
	0 (0.0%)
	NA
	0.003

	HRS-AKI at enrollment, n (%)
	3 (15.0%)
	0 (0.0%)
	NA
	0.231

	Lactulose use, n (%)
	9 (45.0%)
	6 (30.0%)
	NA
	0.514

	Diuretic use, n (%)
	8 (40.0%)
	4 (20.0%)
	NA
	0.301

	Child-Pugh score
	7.40 ± 0.94
	7.45 ± 1.40
	NA
	0.620

	MELD score
	9.65 ± 3.05
	9.75 ± 5.03
	NA
	0.745



Data are presented as mean ± SD or n (%). Age and sex were compared among the three groups. Disease-specific variables, including etiology, history of HE, previous EGVB, refractory ascites, HRS-AKI, lactulose use, diuretic use, Child-Pugh score, and MELD score, were compared only between the TG and CG because they were not applicable to healthy controls. TG, TIPS treatment group; CG, control treatment group; HG, healthy control group; HE, hepatic encephalopathy; EGVB, esophagogastric variceal bleeding; HRS-AKI, hepatorenal syndrome–acute kidney injury; NA, not applicable.

Supplementary Table S2. Clinical outcomes during the 12-week follow-up period 
	Clinical outcome
	TG (n=20)
	CG (n=20)
	P

	Rebleeding, n (%)
	0 (0.0%)
	6 (30.0%)
	0.020

	HE, n (%)
	7 (35.0%)
	2 (10.0%)
	0.127

	Readmission, n (%)
	4 (20.0%)
	6 (30.0%)
	0.716

	Death, n (%)
	0 (0.0%)
	0 (0.0%)
	—


Data are presented as n (%). TG, TIPS treatment group; CG, control treatment group; HE, hepatic encephalopathy.

Supplementary Table S3. Comparisons of LPS, DAO, and DLAC Levels Between Groups
	
	LPS (Z, raw P, Bonferroni-adjusted P)
	DAO (Z, raw P, Bonferroni-adjusted P)
	DLAC (Z, raw P, Bonferroni-adjusted P)

	TG vs CG at pre-treatment
	(-0.622, 0.547, 1.000)
	(-0.974, 0.341, 1.000)
	(0.555, 0.583, 1.000)

	TG vs CG at 1 Week Post-Treatment
	(-0.568, 0.583, 1.000)
	(-0.433, 0.678, 1.000)
	(0.135, 0.904, 1.000)

	TG vs CG at 12 weeks post-treatment
	(1.190, 0.242, 0.727)
	(0.162, 0.883, 1.000)
	(0.216, 0.841, 1.000)

	TG vs HG
	(4.399, <0.001, <0.001)
	(2.992, 0.002, 0.006)
	(0.704, 0.502, 1.000)

	CG vs HG
	(4.399, <0.001, <0.001)
	(1.892, 0.061, 0.182)
	(1.056, 0.307, 0.921)


Statistical method: Mann–Whitney U test. Z statistics and exact two-sided P values are reported. For each prespecified group contrast, Bonferroni correction was applied across the three intestinal barrier-related biomarkers. For comparisons with the HG, pre-treatment values of the TG and CG were used. TG, TIPS treatment group; CG, control treatment group; HG, healthy control group; LPS, lipopolysaccharide; DAO, diamine oxidase; DLAC, D-lactate.













 Supplementary Table S4. Longitudinal changes in plasma LPS, DAO, and DLAC levels
	Analysis section
	Group/comparison
	Time point/model effect
	LPS result
	DAO result
	DLAC result

	Descriptive statistics
	HG
	—
	1.04 (0.51)
	2.34 (1.31)
	3.69 (0.74)

	
	TG
	Pre-treatment
	6.70 (15.15)
	4.98 (8.25)
	3.75 (3.23)

	
	TG
	1 week post-treatment
	6.89 (11.47)
	2.82 (10.39)
	4.16 (3.39)

	
	TG
	12 weeks post-treatment
	3.20 (7.82)
	2.36 (6.97)
	4.04 (2.78)

	
	CG
	Pre-treatment
	7.97 (9.57)
	3.17 (5.76)
	3.97 (2.14)

	
	CG
	1 week post-treatment
	7.33 (9.37)
	2.62 (16.01)
	4.04 (1.48)

	
	CG
	12 weeks post-treatment
	7.30 (9.70)
	2.46 (9.11)
	4.04 (2.81)

	GEE omnibus effects
(Wald χ², raw P, adjusted P)
	—
	Group
	(0.004, 0.951, 1.000)
	(0.007, 0.933, 1.000)
	(0.072, 0.788, 1.000)

	
	—
	Time
	(11.123, 0.004, 0.012)
	(0.663, 0.718, 1.000)
	(0.082, 0.960, 1.000)

	
	—
	Group × time
	(6.276, 0.043, 0.130)
	(0.242, 0.886, 1.000)
	(0.278, 0.870, 1.000)

	Exploratory LPS simple comparisons
	TG
	Pre-treatment vs 1 week
	MD = 1.796; 95% CI (-0.495, 4.088); adjusted P = 0.182
	—
	—

	
	TG
	Pre-treatment vs 12 weeks
	MD = 5.022; 95% CI (2.135, 7.909); adjusted P < 0.001
	—
	—

	
	TG
	1 week vs 12 weeks
	MD = 3.225; 95% CI (0.944, 5.507); adjusted P = 0.002
	—
	—

	
	CG
	Pre-treatment vs 1 week
	MD = 0.969; 95% CI (-2.170, 4.108); adjusted P = 1.000
	—
	—

	
	CG
	Pre-treatment vs 12 weeks
	MD = 0.954; 95% CI (-2.261, 4.169); adjusted P = 1.000
	—
	—

	
	CG
	1 week vs 12 weeks
	MD = -0.015; 95% CI (-2.855, 2.824); adjusted P = 1.000
	—
	—

	
	TG vs CG
	Pre-treatment
	MD = 1.725; 95% CI (-2.233, 5.684); adjusted P = 0.393
	—
	—

	
	TG vs CG
	1 week
	MD = 0.898; 95% CI (-2.604, 4.400); adjusted P = 0.615
	—
	—

	
	TG vs CG
	12 weeks
	MD = -2.343; 95% CI (-5.367, 0.682); adjusted P = 0.129
	—
	—


Data are presented as median (interquartile range). Longitudinal changes in the TG and CG were analyzed using generalized estimating equations. The HG was included as a cross-sectional reference group but was not included in the longitudinal GEE model because only one measurement was available. For each omnibus effect, raw P values were Bonferroni-adjusted across LPS, DAO, and DLAC. TG, TIPS treatment group; CG, control treatment group; HG, healthy control group; LPS, lipopolysaccharide; DAO, diamine oxidase; DLAC, D-lactate.

 Supplementary Table S5: Comparisons of Hepatorenal Function Between TG and CG
	Variable
	Pre-Treatment
	1 Week Post-Treatment
	12 Weeks Post-Treatment

	ALT (Z, raw P, BH-adjusted q)
	(-0.744, 0.461, 0.602)
	(-1.447, 0.149, 0.522)
	(-1.515, 0.134, 0.156)

	TBIL (Z, raw P, BH-adjusted q)
	(-1.177, 0.242, 0.602)
	(-2.732, 0.006, 0.042)
	(-0.703, 0.495, 0.495)

	ALB (Z, raw P, BH-adjusted q)
	(-1.177, 0.242, 0.602)
	(-1.204, 0.231, 0.539)
	(-3.491, <0.001, 0.004)

	Cr (Z, raw P, BH-adjusted q)
	(-0.676, 0.512, 0.602)
	(-0.325, 0.758, 0.884)
	(2.989, 0.002, 0.005)

	BUN (Z, raw P, BH-adjusted q)
	(-0.595, 0.565, 0.602)
	(-0.379, 0.718, 0.884)
	(2.492, 0.012, 0.017)

	eGFR (Z, raw P, BH-adjusted q)
	(0.812, 0.429, 0.602)
	(0.338, 0.738, 0.884)
	(-3.247, <0.001, 0.004)

	Child–Pugh scores (Z, raw P, BH-adjusted q)
	(0.545, 0.602, 0.602)
	(0.127, 0.904, 0.904)
	(2.653, 0.009, 0.016)


Statistical method: Mann–Whitney U test. Results are presented as Z statistic, raw P, and BH-adjusted q. At each time point, BH correction was applied across the seven hepatorenal outcomes. A BH-adjusted q < 0.05 was considered statistically significant. TG, TIPS treatment group; CG, control treatment group; ALT, alanine aminotransferase; TBIL, total bilirubin; ALB, albumin; Cr, creatinine; BUN, blood urea nitrogen; eGFR, estimated glomerular filtration rate.
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