Severe MASLD and Metabolic Burden Are Associated with Reduced HBsAg Clearance During Pegylated Interferon Therapy in HBeAg-Negative Chronic Hepatitis B
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Supplementary Methods
1. Detailed Study Populations and Centers
Patients were drawn from two multicenter prospective studies. For the present analysis, we included patients from multiple participating centers in the STARHB Project (led by Beijing Youan Hospital, Capital Medical University), as well as patients specifically enrolled and followed at the Beijing Youan Hospital center in the Everest Project.
2. Detailed Exclusion Criteria
The comprehensive exclusion criteria for this study were: 1) autoimmune disease; 2) coinfection with human immunodeficiency virus (HIV), hepatitis A virus (HAV), hepatitis C virus (HCV), hepatitis D virus (HDV), or hepatitis E virus (HEV); 3) decompensated cirrhosis or a history of decompensated liver disease; 4) liver cancer, suspected malignancy, or other active cancer; 5) missing baseline transient elastography data; and 6) specific contraindications to PEG-IFNα therapy, including severe cardiac disease, severe infection, uncontrolled diabetes, thyroid disease, and retinopathy.
3. Detailed Treatment Protocols
The specific initial treatment regimens were guided by baseline HBV DNA status. Patients with detectable HBV DNA at baseline received PEG-IFNα in combination with NA therapy. In contrast, patients with undetectable HBV DNA received either PEG-IFNα monotherapy or PEG-IFNα combined with continued NA therapy.
Furthermore, treatment responses were comprehensively evaluated at week 48. Based on the virological and serological responses at this time point, alongside the treating physician’s clinical assessment, patients either continued the PEG-IFNα-based regimen or discontinued PEG-IFNα to maintain oral NA therapy alone when clinically indicated.
4. Definitions of Cardiometabolic Risk Factors
The five cardiometabolic risk factors used to define MASLD included overweight/obesity, prediabetes or diabetes, hypertension, hypertriglyceridemia, and low HDL-C. These were specifically defined as: body mass index (BMI) ≥23 kg/m² for Asian populations; fasting blood glucose ≥5.6 mmol/L or known diabetes; blood pressure ≥130/85 mmHg or receiving antihypertensive treatment; triglycerides ≥1.70 mmol/L or receiving lipid-lowering treatment; and HDL-C <1.0 mmol/L in men or <1.3 mmol/L in women.
5. Transient Elastography Quality Control
Baseline hepatic steatosis and liver fibrosis were assessed using transient elastography (TE). All TE examinations were performed in fasting patients by trained operators utilizing the standard M probe or, when clinically appropriate (e.g., in patients with severe obesity), the XL probe. To ensure data reliability, valid liver stiffness measurements (LSM) required a minimum of 10 successful acquisitions per patient and an interquartile range-to-median ratio (IQR/median) of ≤ 30%.
6. Detailed Covariates for Sequentially Adjusted Cox Models
In the inverse probability of treatment weighting (IPTW)-weighted Cox proportional hazards analysis, Model 3 was comprehensively adjusted to account for residual confounding. Beyond the variables included in Model 2 (ALT, AST, fibrosis stage, and treatment regimen), Model 3 incorporated baseline HBV DNA status and the following detailed laboratory parameters: hemoglobin, white blood cell count, absolute neutrophil count, platelet count, total bilirubin, total protein, albumin, blood urea nitrogen, and creatinine.



Supplementary Table 1. Baseline characteristics according to hepatic steatosis status and severity
	Variables
	Overall cohort
(n = 526)
	CHB without hepatic steatosis
(n = 319)
	CHB+MASLD (n = 207)
	P value

	
	
	
	Mild steatosis
(n = 68)
	Moderate steatosis
(n = 40)
	Severe steatosis
(n = 99)
	

	Age, years
	41 (35, 47)
	39 (34, 45)
	42 (35, 46)
	44 (39, 48)
	44 (39, 51)
	<0.001

	Male sex, n (%)
	319 (60.6%)
	161 (50.5%)
	51 (75.0%)
	30 (75.0%)
	77 (77.8%)
	<0.001

	Cohort source, n (%)
	
	
	
	
	
	0.618

	STARHB project
	232 (44.1%)
	146 (45.8%)
	26 (38.2%)
	19 (47.5%)
	41 (41.4%)
	

	Everest project
	294 (55.9%)
	173 (54.2%)
	42 (61.8%)
	21 (52.5%)
	58 (58.6%)
	

	BMI, kg/m²
	23.46 (22.04,24.50)
	22.58 (21.30,24.06)
	23.99 (23.20,24.92)
	23.86 (22.86,24.50)
	24.22 (23.39,24.84)
	<0.001

	Baseline HBsAg, IU/mL
	129.0 (15.2,439.5)
	131.2 (17.8,430.7)
	118.0 (9.0,604.0)
	45.5 (3.8,253.0)
	173.0 (26.8,431.0)
	0.131

	HBsAg <1000 IU/mL, n (%)
	503 (95.6%)
	308 (96.6%)
	61 (89.7%)
	39 (97.5%)
	95 (96.0%)
	0.120

	Baseline HBV DNA ,IU/mL
	0 (0, 93)
	0 (0, 124)
	0 (0, 76)
	0 (0, 33)
	0 (0, 64)
	0.819

	Baseline HBV DNA status, n (%)
	
	
	
	
	
	0.993

	Undetectable
	241 (45.8%)
	145 (45.5%)
	32 (47.1%)
	18 (45.0%)
	46 (46.5%)
	

	Detectable
	285 (54.2%)
	174 (54.6%)
	36 (52.9%)
	22 (55.0%)
	53 (53.5%)
	

	Hemoglobin, g/L
	151 (137, 160)
	145 (133, 157)
	157 (147, 164)
	155 (146, 164)
	154 (146, 161)
	<0.001

	White blood cell count, ×10⁹/L
	5.42 (4.59, 6.62)
	5.25 (4.46, 6.35)
	5.76 (4.96, 6.71)
	5.38 (4.74, 6.67)
	5.70 (4.86, 7.08)
	0.007

	Absolute neutrophil count, ×10⁹/L
	3.13 (2.54, 3.96)
	3.00 (2.42, 3.69)
	3.29 (2.59, 4.29)
	3.18 (2.64, 4.26)
	3.36 (2.74, 3.99)
	0.029

	Platelet count, ×10⁹/L
	214 (175, 255)
	210 (171, 253)
	223 (186, 262)
	205 (167, 257)
	217 (192, 254)
	0.211

	ALT, U/L
	21 (16, 28)
	19 (14, 25)
	24 (19, 32)
	22 (17, 32)
	26 (19, 35)
	<0.001

	AST, U/L
	23 (19, 27)
	22 (18, 26)
	24 (20, 28)
	24 (21, 29)
	24 (21, 28)
	<0.001

	Total bilirubin, μmol/L
	15.9 (11.8, 20.9)
	15.7 (11.8, 20.6)
	15.6 (11.8,19.8)
	17.6 (11.6,23.2)
	16.7 (12.3,20.6)
	0.699

	Total protein, g/L
	76.0 (73.0,78.8)
	75.7(72.6,78.4)
	76.4 (73.4, 79.9)
	77.1(73.1,79.8)
	76.2 (73.8, 78.6)
	0.344

	Albumin, g/L
	46.9 (44.9, 48.8)
	46.5 (44.6, 48.6)
	47.2 (44.9, 49.1)
	48.0(46.0,49.2)
	47.4 (45.8, 49.1)
	0.003

	Blood urea nitrogen, mmol/L
	4.79 (3.99, 5.61)
	4.70 (3.91, 5.45)
	4.94 (3.98, 5.88)
	5.13(4.48,5.63)
	4.90 (4.30, 5.61)
	0.137

	Creatinine, μmol/L
	64 (54, 74)
	63 (52, 74)
	66 (59, 77)
	68 (63, 79)
	66 (57, 74)
	0.021

	Fasting blood glucose, mmol/L
	5.30 (4.92, 5.71)
	5.12 (4.87, 5.51)
	5.39 (5.11, 5.84)
	5.30(5.01,5.80)
	5.56 (5.21, 5.94)
	<0.001

	Triglycerides, mmol/L
	1.18 (0.85, 1.68)
	0.90 (0.72, 1.14)
	1.64 (1.20, 1.83)
	1.40(1.16,1.88)
	1.44 (1.21, 2.00)
	<0.001

	Total cholesterol, mmol/L
	4.67 (4.28, 5.26)
	4.54 (4.08, 5.12)
	4.93 (4.34, 5.62)
	4.55(4.03,4.79)
	4.90 (4.45, 5.52)
	0.077

	HDL, mmol/L
	1.11 (0.92, 1.33)
	1.25 (1.06, 1.50)
	0.95 (0.85, 1.14)
	1.03(0.92,1.17)
	1.02 (0.90, 1.16)
	<0.001

	LDL, mmol/L
	3.11 (2.54, 3.62)
	2.80 (2.32, 3.35)
	3.39 (2.60,3.68)
	2.90 (2.66,3.65)
	3.30 (2.85,3.84)
	<0.018

	CAP , dB/m
	238 (209, 275)
	211 (193, 229)
	259 (255, 262)
	273 (270, 277)
	315 (300, 341)
	<0.001

	LSM, kPa
	5.1 (4.2, 6.2)
	4.9 (4.1, 5.9)
	5.3 (4.2, 6.6)
	5.1 (4.1, 6.9)
	5.6 (4.6, 6.7)
	0.003

	Number of metabolic risk factors, n (%)
	
	
	
	
	
	<0.001

	0
	183 (34.8%)
	183 (57.4%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	1
	207 (39.3%)
	95 (29.8%)
	44 (64.7%)
	27 (67.5%)
	41 (41.4%)
	

	2
	91 (17.3%)
	31 (9.7%)
	15 (22.1%)
	8 (20.0%)
	37 (37.4%)
	

	≥3
	45 (8.6%)
	10 (3.1%)
	9 (13.2%)
	5 (12.5%)
	21 (21.2%)
	

	Fibrosis stage, n (%)
	
	
	
	
	
	<0.001

	F0–F1
	455 (86.5%)
	287 (90.0%)
	56 (82.3%)
	31 (77.5%)
	81 (81.8%)
	

	F2
	33 (6.3%)
	14 (4.4%)
	4 (5.9%)
	1 (2.5%)
	14 (14.1%)
	

	F3
	20 (3.8%)
	9 (2.8%)
	4 (5.9%)
	7 (17.5%)
	0 (0.0%)
	

	F4
	18 (3.4%)
	9 (2.8%)
	4 (5.9%)
	1 (2.5%)
	4 (4.1%)
	

	Treatment regimen, n (%)
	
	
	
	
	
	0.085

	PEG-IFNα-2b monotherapy
	95 (18.1%)
	64 (20.1%)
	12 (17.6%)
	10 (25.0%)
	9 (9.1%)
	

	PEG-IFNα-2b plus ETV therapy
	214 (40.7%)
	126 (39.5%)
	25 (36.8%)
	12 (30.0%)
	51 (51.5%)
	

	PEG-IFNα-2b plus TDF/TAF therapy
	217 (41.3%)
	129 (40.4%)
	31 (45.6%)
	18 (45.0%)
	39 (39.4%)
	


* Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CAP, controlled attenuation parameter; CHB, chronic hepatitis B; ETV, entecavir; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HDL, high-density lipoprotein; LDL, low-density lipoprotein; LSM, liver stiffness measurement; PEG-IFNα-2b, pegylated interferon alpha-2b; TAF, tenofovir alafenamide fumarate; TDF, tenofovir disoproxil fumarate.P values were calculated using the Kruskal-Wallis test for continuous variables and the chi-square test or Fisher’s exact test for categorical variables, as appropriate, across the four groups.

Supplementary Table 2. Longitudinal changes in serum HBsAg levels during PEG-IFNα-based therapy according to hepatic steatosis status.
	HBsAg level (IU/ml)
	CHB without hepatic steatosis
(n=319)
	CHB+MASLD (n = 207)
	P

	
	
	
	
	

	Baseline
	131.20 (17.80, 430.70)
	115.00 (12.45, 447.10)
	0.733
	

	Week 12
	26.21 (0.92, 260.50)
	32.00 (1.23, 227.60)
	0.620
	

	Week 24
	2.73 (0.02, 98.95)
	4.00 (0.02, 123.40)
	0.645
	

	Week 36
	1.56 (0.02, 52.55)
	2.07 (0.02, 79.18)
	0.463
	

	Week 48
	0.50 (0.02, 38.33)
	0.99 (0.02, 59.59)
	0.301
	


*Data are presented as median (interquartile range). P values were calculated using the Mann-Whitney U test to compare serum HBsAg levels between the CHB without hepatic steatosis group and the CHB+MASLD group at each specific time point. HBsAg values below the lower limit of quantification were assigned a value of 0.02 IU/ml. CHB, chronic hepatitis B; HBsAg, hepatitis B surface antigen; IQR, interquartile range; MASLD, metabolic dysfunction-associated steatotic liver disease; PEG-IFNα, pegylated interferon alpha.

Supplementary Table 3. Changes in log10-transformed HBsAg levels from baseline during PEG-IFNα-based therapy according to hepatic steatosis status.
	Time point
	CHB without hepatic steatosis
(n=319)
	CHB+MASLD
(n=207)
	P value

	
	
	
	

	Week 12
	-0.30 (-1.40, -0.09)
	-0.26 (-0.83, -0.06)
	0.022

	Week 24
	-1.32 (-2.39, -0.32)
	-0.95 (-2.15, -0.24)
	0.060

	Week 36
	-1.62 (-2.68, -0.48)
	-1.20 (-2.45, -0.31)
	0.028

	Week 48
	-1.71 (-2.96, -0.60)
	-1.34 (-2.68, -0.41)
	0.028


*Data are presented as median (interquartile range). Changes were calculated as log10 HBsAg at each follow-up time point minus log10 HBsAg at baseline; therefore, negative values indicate reductions from baseline. Between-group comparisons were performed using the Mann–Whitney U test. CHB, chronic hepatitis B; HBsAg, hepatitis B surface antigen; IQR, interquartile range; MASLD, metabolic dysfunction-associated steatotic liver disease; PEG-IFNα, pegylated interferon alpha.


Supplementary Table 4. Pairwise comparisons of categorical serological responses according to hepatic steatosis severity
	Endpoint
	Pairwise comparison
	Rate in group 1
	Rate in group 2
	Adjusted
P value

	Week-48 HBsAg clearance
	No hepatic steatosis vs mild MASLD
	40.8% (130/319)
	44.1% (30/68)
	> 0.999

	Week-48 HBsAg clearance
	No hepatic steatosis vs moderate MASLD
	40.8% (130/319)
	55.0% (22/40)
	0.514

	Week-48 HBsAg clearance
	No hepatic steatosis vs severe MASLD
	40.8% (130/319)
	24.2% (24/99)
	0.018

	Week-48 HBsAg clearance
	Mild MASLD vs moderate MASLD
	44.1% (30/68)
	55.0% (22/40)
	> 0.999

	Week-48 HBsAg clearance
	Mild MASLD vs severe MASLD
	44.1% (30/68)
	24.2% (24/99)
	0.042

	Week-48 HBsAg clearance
	Moderate MASLD vs severe MASLD
	55.0% (22/40)
	24.2% (24/99)
	0.003

	Week-24 early significant HBsAg decline
	No hepatic steatosis vs mild MASLD
	56.7% (181/319)
	63.2% (43/68)
	> 0.999

	Week-24 early significant HBsAg decline
	No hepatic steatosis vs moderate MASLD
	56.7% (181/319)
	45.0% (18/40)
	0.955

	Week-24 early significant HBsAg decline
	No hepatic steatosis vs severe MASLD
	56.7% (181/319)
	43.4% (43/99)
	0.122

	Week-24 early significant HBsAg decline
	Mild MASLD vs moderate MASLD
	63.2% (43/68)
	45.0% (18/40)
	0.389

	Week-24 early significant HBsAg decline
	Mild MASLD vs severe MASLD
	63.2% (43/68)
	43.4% (43/99)
	0.071

	Week-24 early significant HBsAg decline
	Moderate MASLD vs severe MASLD
	45.0% (18/40)
	43.4% (43/99)
	> 0.999


*P values were calculated using pairwise chi-square tests or Fisher’s exact tests, as appropriate, and adjusted using the Bonferroni correction for six pairwise comparisons within each endpoint. HBsAg, hepatitis B surface antigen; MASLD, metabolic dysfunction-associated steatotic liver disease.

Supplementary Table 5. Changes in log₁₀ transformed HBsAg levels from baseline during PEG-IFNα-based therapy according to hepatic steatosis severity.
	Time point
	CHB without hepatic steatosis
(n=319)
	Mild MASLD
(n = 68)
	Moderate MASLD
(n = 40)
	Severe MASLD
(n = 99)
	P value

	Week 12
	-0.30 (-1.40, -0.09) a
	-0.30 (-1.14, -0.08) ab
	-0.26 (-1.32, -0.08) ab
	-0.17 (-0.66, -0.02) b
	0.032

	Week 24
	-1.32 (-2.39, -0.32) a
	-1.37 (-2.69, -0.46) a
	-0.68 (-2.25, -0.30) ab
	-0.51 (-1.92, -0.13) b
	0.012

	Week 36
	-1.62 (-2.68, -0.48) a
	-1.49 (-2.80, -0.76) a
	-1.43 (-2.68, -0.54) ab
	-0.62 (-2.16, -0.19) b
	0.002

	Week 48
	-1.71 (-2.96, -0.60) a
	-1.51 (-2.87, -0.77) ab
	-1.57 (-2.68, -0.50) ab
	-0.86 (-2.43, -0.25) b
	0.015


*Data are presented as median (interquartile range). Changes in HBsAg were calculated as log₁₀ HBsAg at each follow-up time point minus log₁₀ HBsAg at baseline; therefore, negative values indicate reductions from baseline. P values were calculated using the Kruskal-Wallis test. Pairwise comparisons were adjusted using the Bonferroni correction. Superscript letters () indicate statistically significant differences (P < 0.05) in post hoc pairwise comparisons within the same time point (row); groups sharing the same letter are not significantly different. CHB, chronic hepatitis B; HBsAg, hepatitis B surface antigen; IQR, interquartile range; MASLD, metabolic dysfunction-associated steatotic liver disease; PEG-IFNα, pegylated interferon alpha.


Supplementary Table 6. Longitudinal changes in serum HBsAg levels during PEG-IFNα-based therapy according to hepatic steatosis severity.
	HBsAg level
(IU/ml)
	CHB without hepatic steatosis
(n = 319)
	Mild MASLD
(n = 68)
	Moderate MASLD
(n = 40)
	Severe MASLD
(n = 99)
	P value

	Baseline
	131.20 (17.80, 430.70) a
	118.00 (8.96, 604.00) a
	45.52 (3.76, 253.00) a
	173.00 (26.75, 431.00) a
	0.131

	Week 12
	26.21 (0.92, 260.50) a
	25.65 (0.63, 202.01) a
	5.08 (0.28, 108.50) a
	63.00 (4.46, 321.50) a
	0.056

	Week 24
	2.73 (0.02, 98.95) ab
	0.47 (0.02, 36.28) a
	0.84 (0.02, 77.36) ab
	13.70 (0.47, 177.50) b
	0.025

	Week 36
	1.56 (0.02, 52.55) a
	0.40 (0.02, 22.50) a
	0.10 (0.02, 38.63) a
	12.03 (0.19, 156.75) b
	0.002

	Week 48
	0.50 (0.02, 38.33) a
	0.23 (0.02, 13.78) ab
	0.02 (0.02, 20.67) a
	5.41 (0.12, 104.30) b
	0.008


*Data are presented as median (interquartile range). P values were calculated using the Kruskal-Wallis test. Pairwise comparisons were adjusted using the Bonferroni correction. Superscript letters () indicate statistically significant differences (P < 0.05) in post hoc pairwise comparisons within the same time point (row); groups sharing the same letter are not significantly different. HBsAg values below the lower limit of quantification were assigned a value of 0.02 IU/ml. CHB, chronic hepatitis B; HBsAg, hepatitis B surface antigen; IQR, interquartile range; MASLD, metabolic dysfunction-associated steatotic liver disease; PEG-IFNα-2b, pegylated interferon alpha.
Supplementary Table 7. Baseline variable distribution before and after inverse probability of treatment weighting
	Variables
	Before IPTW
	After IPTW

	
	
No hepatic steatosis

	Mild MASLD
	Moderate MASLD
	Severe MASLD
	P value
	SMD
	
No hepatic steatosis

	Mild MASLD
	Moderate MASLD
	Severe MASLD
	P value
	SMD

	Unweighted/weighted sample size
	319
	68
	40
	99
	
	
	321.9
	67.6
	39.4
	92.0
	
	

	Age, years
	39 (34, 45)
	43(34, 48)
	44 (39, 49)
	44 (39, 53)
	<0.001
	0.316
	41 (35, 48)
	41 (34, 46)
	43 (39, 48)
	42 (35, 49)
	0.746
	0.082

	Male sex, n (%)
	161 (50.4%)
	51 (75.0%)
	30 (75.0%)
	77 (77.8%)
	<0.001
	0.296
	197.8 (61.4%)
	42.0 (62.1%)
	24.7 (62.7%)
	64.0 (69.5%)
	0.666
	0.088

	BMI, kg/m²
	22.58 (21.30,24.06)
	23.99
(23.20,24.92)
	23.86 (22.86,24.50)
	24.22 (23.39,24.84)
	<0.001
	0.367
	22.83 (21.48, 24.21)
	23.97 (23.20, 24.93)
	23.90 (22.86, 24.50)
	24.22 (23.18, 24.83)
	<0.001
	0.322

	Cohort source, n (%)
	
	
	
	
	0.618
	0.109
	
	
	
	
	0.684
	0.126

	STARHB project
	146 (45.8%)
	26 (38.2%)
	19 (47.5%)
	41 (41.4%)
	
	
	143.8 (44.7%)
	28.6 (42.4%)
	21.5 (54.6%)
	40.4 (43.9%)
	
	

	Everest project
	173 (54.2%)
	42 (61.8%)
	21 (52.5%)
	58 (58.6%)
	
	
	178.1 (55.3%)
	39.0 (57.6%)
	17.9 (45.4%)
	51.6 (56.1%)
	
	

	Baseline HBsAg, IU/ml
	131.20 (17.80, 430.70)
	118.00 (8.96, 604.00)
	45.52 (3.76, 253.00)
	173.00 (26.75, 431.00)
	0.130
	0.186
	132.90 (17.84, 426.96)
	62.52 (2.25, 505.22)
	63.83 (4.08, 352.89)
	171.30 (27.40, 428.00)
	0.322
	0.027

	HBsAg <1000IU/ml, n (%)
	308 (96.6%)
	61 (89.7%)
	39 (97.5%)
	95 (96.0%)
	0.120
	0.169
	309.7 (96.2%)
	62.5 (92.4%)
	37.6 (95.4%)
	88.2 (95.9%)
	0.66
	0.086

	Baseline HBV DNA, IU/ml
	0 (0, 124)
	0 (0, 76)
	0 (0, 33)
	0 (0, 64)
	0.819
	0.260
	0 (0, 108)
	3 (0, 78)
	0 (0, 47)
	0 (0, 55)
	0.930
	0.218

	Baseline HBV DNA status, n (%)
	
	
	
	
	0.993
	0.024
	
	
	
	
	0.875
	0.064

	Undetectable
	145 (45.4%)
	32 (47.1%)
	18 (45.0%)
	46 (46.5%)
	
	
	145.4 (45.2%)
	34.0 (50.3%)
	19.6 (49.7%)
	42.3 (46.0%)
	
	

	Detectable
	174(54.6%)
	36 (52.9%)
	22 (55.0%)
	53 (53.5%)
	
	
	176.5 (54.8%)
	33.6 (49.7%)
	19.8 (50.3%)
	49.7 (54.0%)
	
	

	Hemoglobin, g/L
	145 (133, 157)
	157 (147, 164)
	155 (146, 164)
	154 (146, 161)
	<0.001
	0.375
	149 (136, 160)
	152 (138, 162)
	154 (146, 164)
	153 (142, 160)
	0.084
	0.210

	White blood cell count, ×10⁹/L
	5.25 (4.46, 6.35)
	5.76 (4.96, 6.71)
	5.38 (4.74, 6.67)
	5.70 (4.86, 7.08)
	0.007
	0.201
	5.19 (4.46, 6.32)
	5.80 (4.95, 6.74)
	5.26 (4.71, 6.71)
	5.57 (4.61, 7.04)
	0.015
	0.201

	Absolute neutrophil count, ×10⁹/L
	3.00 (2.42, 3.69)
	3.29 (2.59, 4.29)
	3.18 (2.64, 4.26)
	3.36 (2.74, 3.99)
	0.029
	0.181
	2.97 (2.42, 3.68)
	3.30 (2.59, 4.34)
	3.15 (2.64, 4.28)
	3.30 (2.75, 3.90)
	0.033
	0.201

	Platelet count, ×10⁹/L
	210 (171, 253)
	223 (186, 262)
	205 (167, 257)
	217 (192, 254)
	0.211
	0.162
	207 (167, 247)
	225 (192, 262)
	215 (170, 259)
	222 (192, 260)
	0.008
	0.224

	ALT, U/L
	19 (14, 25)
	24 (19, 32)
	22 (17, 32)
	26 (19, 35)
	<0.001
	0.327
	20 (15, 26)
	23 (18, 31)
	22 (15, 30)
	25 (18, 34)
	<0.001
	0.248

	AST, U/L
	22 (18, 26)
	24 (20, 28)
	24 (21, 29)
	24 (21, 28)
	<0.001
	0.217
	22 (19, 26)
	23 (19, 27)
	23 (21, 26)
	23 (21, 28)
	0.095
	0.152

	Total bilirubin, μmol/L
	15.7 (11.8, 20.6)
	15.6 (11.8,19.8)
	17.6 (11.6,23.2)
	16.7 (12.3,20.6)
	0.699
	0.08
	15.8 (11.9, 21.4)
	14.3 (11.3, 18.9)
	16.6 (10.1, 21.5)
	16.4 (11.3, 20.2)
	0.426
	0.103

	Total protein, g/L
	75.7(72.6,78.4)
	76.4 (73.4, 79.9)
	77.1(73.1,79.8)
	76.2 (73.8, 78.6)
	0.344
	0.103
	75.7 (72.7, 78.6)
	77.2 (73.6, 80.0)
	76.6 (72.5, 78.7)
	76.2 (73.9, 78.6)
	0.373
	0.126

	Albumin, g/L
	46.5 (44.6, 48.6)
	47.2 (44.9, 49.1)
	48.0(46.0,49.2)
	47.4 (45.8, 49.1)
	0.003
	0.267
	46.7 (44.7, 48.7)
	47.0 (44.8, 49.0)
	47.8 (45.7, 49.3)
	47.4 (45.7, 48.8)
	0.034
	0.234

	Blood urea nitrogen, mmol/L
	4.70 (3.91, 5.45)
	4.94 (3.98, 5.88)
	5.13(4.48,5.63)
	4.90 (4.30, 5.61)
	0.137
	0.121
	4.80 (4.00, 5.66)
	4.66 (3.95, 5.79)
	5.13 (4.24, 5.62)
	4.80 (4.01, 5.58)
	0.737
	0.140

	Creatinine, μmol/L
	63 (52, 74)
	66 (59, 77)
	68 (63, 79)
	66 (57, 74)
	0.021
	0.243
	66 (54, 76)
	64 (54, 74)
	66 (59, 75)
	63 (53, 72)
	0.672
	0.130

	Fasting blood glucose, mmol/L
	5.12 (4.87, 5.51)
	5.39 (5.11, 5.84)
	5.30(5.01,5.80)
	5.56 (5.21, 5.94)
	<0.001
	0.275
	5.18 (4.89, 5.54)
	5.38 (5.02, 5.75)
	5.30 (5.01, 5.73)
	5.52 (5.16, 5.89)
	0.002
	0.205

	Triglycerides, mmol/L
	0.90 (0.72, 1.14)
	1.64 (1.20, 1.83)
	1.40(1.16,1.88)
	1.44 (1.21, 2.00)
	<0.001
	0.499
	0.90 (0.73, 1.14)
	1.53 (1.07, 1.82)
	1.34 (1.11, 1.92)
	1.42 (1.19, 1.95)
	<0.001
	0.488

	Total cholesterol, mmol/L
	4.54 (4.08, 5.12)
	4.93 (4.34, 5.62)
	4.55(4.03,4.79)
	4.90 (4.45, 5.52)
	0.077
	0.299
	4.54 (3.99, 5.07)
	5.00 (4.26, 5.62)
	4.53 (3.88, 4.58)
	4.87 (4.34, 5.42)
	0.029
	0.366

	HDL-C, mmol/L
	1.25 (1.06, 1.50)
	0.95 (0.85, 1.14)
	1.03(0.92,1.17)
	1.02 (0.90, 1.16)
	<0.001
	0.589
	1.22 (1.03, 1.45)
	0.94 (0.84, 1.13)
	0.99 (0.75, 1.19)
	1.05 (0.90, 1.16)
	<0.001
	0.542

	LDL-C, mmol/L
	2.80 (2.32, 3.35)
	3.39 (2.60,3.68)
	2.90 (2.66,3.65)
	3.30 (2.85,3.84)
	0.018
	0.308
	2.87 (2.37, 3.32)
	3.35 (2.59, 3.69)
	2.68 (2.33, 3.31)
	3.30 (2.82, 3.78)
	0.014
	0.311

	CAP , dB/m
	211 (193, 229)
	259 (255, 262)
	273 (270, 277)
	315 (300, 341)
	<0.001
	2.961
	212 (193, 229)
	259 (255, 262)
	272 (269, 277)
	315 (299, 344)
	<0.001
	2.881

	LSM, kPa
	4.9 (4.1, 5.9)
	5.3 (4.2, 6.6)
	5.1 (4.1, 6.9)
	5.6 (4.6, 6.7)
	0.003
	0.176
	4.9 (4.2, 6.0)
	5.2 (4.2, 6.6)
	4.9 (4.0, 5.9)
	5.6 (4.6, 6.8)
	0.007
	0.176

	Number of metabolic risk factors, n (%)
	
	
	
	
	<0.001
	1.086
	
	
	
	
	<0.001
	0.986

	0
	183 (57.4%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	
	
	173.3 (53.8%)
	0.0 (0.0%)
	0.0 (0.0%)
	0.0 (0.0%)
	
	

	1
	95 (29.8%)
	44 (64.7%)
	27 (67.5%)
	41 (41.4%)
	
	
	101.8 (31.6%)
	46.7 (69.1%)
	27.4 (69.6%)
	40.9 (44.5%)
	
	

	2
	31 (9.7%)
	15 (22.1%)
	8 (20.0%)
	37 (37.4%)
	
	
	34.8 (10.8%)
	13.7 (20.2%)
	6.4 (16.3%)
	33.2 (36.1%)
	
	

	≥3
	10 (3.1%)
	9 (13.2%)
	5 (12.5%)
	21 (21.2%)
	
	
	12.1 (3.8%)
	7.2 (10.7%)
	5.6 (14.1%)
	17.9 (19.4%)
	
	

	Fibrosis stage, n (%)
	
	
	
	
	<0.001
	0.469
	
	
	
	
	<0.001
	0.446

	F0–F1
	287 (90.0%)
	56 (82.3%)
	31 (77.5%)
	81 (81.8%)
	
	
	287.7 (89.4%)
	57.3 (84.7%)
	32.2 (81.7%)
	76.4 (83.1%)
	
	

	F2
	14 (4.4%)
	4 (5.9%)
	1 (2.5%)
	14 (14.1%)
	
	
	14.8 (4.6%)
	3.0 (4.4%)
	0.6 (1.6%)
	11.7 (12.7%)
	
	

	F3
	9 (2.8%)
	4 (5.9%)
	7 (17.5%)
	0 (0.0%)
	
	
	9.8 (3.0%)
	3.2 (4.8%)
	6.0 (15.2%)
	0.0 (0.0%)
	
	

	F4
	9 (2.8%)
	4 (5.9%)
	1 (2.5%)
	4 (4.1%)
	
	
	9.6 (3.0%)
	4.1 (6.0%)
	0.6 (1.5%)
	3.9 (4.2%)
	
	

	Treatment regimen, n (%)
	
	
	
	
	0.085
	0.289
	
	
	
	
	0.174
	0.330

	PEG-IFNα-2b monotherapy
	64 (20.1%)
	12 (17.6%)
	10 (25.0%)
	9 (9.1%)
	
	
	61.1 (19.0%)
	12.9 (19.1%)
	12.5 (31.7%)
	11.9 (12.9%)
	
	

	PEG-IFNα-2b plus ETV therapy
	126 (39.5%)
	25 (36.8%)
	12 (30.0%)
	51 (51.5%)
	
	
	132.7 (41.2%)
	21.8 (32.3%)
	9.7 (24.5%)
	43.8 (47.6%)
	
	

	PEG-IFNα-2b plus TDF/TAF therapy
	129 (40.4%)
	31 (45.6%)
	18 (45.0%)
	39 (39.4%)
	
	
	128.1 (39.8%)
	32.9 (48.6%)
	17.2 (43.8%)
	36.4 (39.5%)
	
	


Note:Data are expressed as median (interquartile range) or number (percentage), as appropriate. For comparisons involving more than two exposure groups, the maximum absolute pairwise SMD is reported. IPTW was estimated using generalized propensity scores from a multinomial logistic regression model including age, sex, and baseline HBsAg level. An absolute SMD <0.10 was considered to indicate acceptable balance for variables included in the propensity score model. SMDs for other baseline variables are shown to describe residual between-group differences after weighting. CAP was used to define hepatic steatosis severity and therefore was not expected to be balanced across groups after weighting.

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CAP, controlled attenuation parameter; CHB, chronic hepatitis B; ETV, entecavir; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HDL, high-density lipoprotein; IPTW, inverse probability of treatment weighting; LDL, low-density lipoprotein; LSM, liver stiffness measurement; PEG-IFNα-2b, pegylated interferon alpha-2b; SMD, standardized mean difference; TAF, tenofovir alafenamide fumarate; TDF, tenofovir disoproxil fumarate.
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Supplementary Figure 1. Fully adjusted hazard ratios according to metabolic risk burden.
Forest plot of hazard ratios for HBsAg clearance according to the number of metabolic risk factors from the fully adjusted IPTW-weighted Cox regression model. Patients without metabolic risk factors served as the reference group. Hazard ratios less than 1 indicate a lower hazard of achieving HBsAg clearance.
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