
Supplementary Materials and methods 

Study population 

This multi-center, retrospective study included MASLD patients from 19 medical 

centers across China between 2004 and 2025 (Nanjing Drum Tower Hospital; Tianjin 

Second People’s Hospital; The Affiliated Hospital of Hangzhou Normal University; 

Ruijin Hospital, Shanghai Jiao Tong University; Third Hospital of Hebei Medical 

University; Beijing You'an Hospital; The First Affiliated Hospital, Fujian Medical 

University; The First Affiliated Hospital of Wenzhou Medical University; Zhejiang 

Provincial People's Hospital; Nanjing Second Hospital; The Third Hospital of 

Zhenjiang Affiliated Jiangsu University; The Affiliated Infectious Diseases Hospital 

of Soochow University; Huai’an No.4 People’s Hospital; The Fifth People’s Hospital 

of Wuxi; Taizhou Hospital of Zhejiang Province; The First Affiliated Hospital of 

Zhengzhou University; Ningbo No.2 Hospital; The Sixth People’s Hospital of 

Shenyang; Affiliated Hospital of Xuzhou Medical University), comprising those 

diagnosed by vibration-controlled transient elastography (VCTE) or confirmed by 

liver biopsy. 

 

Definitions 

MASLD was defined as the presence of steatotic liver disease (hepatic steatosis 

identified by VCTE or biopsy) and at least one of cardiometabolic risk factors: 1) 

body mass index (BMI) ≥23 kg/m2 or waist circumference ≥90/80 cm in men/women, 

2) glycated hemoglobin ≥5.7% or fasting plasma glucose (FPG) ≥5.6 mmol/L or 

treatment for type 2 diabetes mellitus, 3) plasma triglycerides ≥1.7 mmol/L or receive 

lipid-lowering treatment, 4) plasma high-density lipoprotein cholesterol (HDL-c) ≤1.0 

mmol/L in men and ≤1.3 mg/dL in women or receive lipid-lowering treatment, 5) 



blood pressure ≥130/85 mmHg or treated with hypertension1, 2. 

 

Clinical and Laboratory Data 

Clinical, laboratory, VCTE, and liver biopsy data were collected at baseline. 

Demographic and anthropometric information (age, gender, BMI) and laboratory 

results were retrieved from medical records. Laboratory parameters, including FPG 

(mmol/L), triglyceride (mmol/L), HDL-c (mmol/L), alanine aminotransferase (ALT, 

U/L), aspartate aminotransferase (AST, U/L), hemoglobin (Hb, g/l), total bilirubin 

(TBIL, μmol/L), as well as virological data, including HBeAg and HBV DNA levels, 

were also obtained. 
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Supplementary Figure 1. Comparison of the distributions of significant fibrosis, 

advanced fibrosis, and cirrhosis between MASLD patients with and without 

concurrent CHB in the VCTE cohort. 

 

MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, Chronic 

hepatitis B; VCTE, vibration-controlled transient elastography. 

  



Supplementary Figure 2. Comparison of the distributions of significant fibrosis, 

advanced fibrosis, and cirrhosis between MASLD patients with and without 

concurrent CHB in the liver biopsy cohort.  

 

MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, Chronic 

hepatitis B 

  



Supplementary Figure 3. Comparison of the distributions of significant fibrosis, 

advanced fibrosis, and cirrhosis in MASLD patients with and without concurrent 

treatment-naïve CHB before and after propensity score matching in the VCTE 

cohort. 

 

MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, Chronic 

hepatitis B; VCTE, vibration-controlled transient elastography. 

  



Supplementary Figure 4. Multivariable logistic regression analysis of the impact 

of concurrent CHB on significant fibrosis, advanced fibrosis, and cirrhosis in 

MASLD patients in the VCTE cohort. A. significant fibrosis, B. advanced fibrosis, 

C. cirrhosis.  

 

Note: Model 1: adjusted by gender, age, and steatosis grade; Model 2: adjusted by 

gender, age, steatosis grade, body mass index, hypertension, fasting plasma glucose, 

triglyceride, high-density lipoprotein cholesterol; Model 3: adjusted by gender, age, 

steatosis grade, body mass index, hypertension, fasting plasma glucose, triglyceride, 

high-density lipoprotein cholesterol, alanine aminotransferase, aspartate 

aminotransferase, hemoglobin, total bilirubin. MASLD, metabolic dysfunction-

associated steatotic liver disease; CHB, chronic hepatitis B; VCTE, vibration-

controlled transient elastography. 

 

  



Supplementary Figure 5. Multivariable logistic regression analysis of the impact 

of concurrent CHB on significant fibrosis, advanced fibrosis, and cirrhosis in 

MASLD patients in the liver biopsy cohort. A. Significant fibrosis; B. Advanced 

fibrosis; C. Cirrhosis 

 

Note: Model 1: adjusted by gender, age, and steatosis grade; Model 2: adjusted by 

gender, age, steatosis grade, body mass index, hypertension, fasting plasma glucose, 

triglyceride, high-density lipoprotein cholesterol; Model 3: adjusted by gender, age, 

steatosis grade, body mass index, hypertension, fasting plasma glucose, triglyceride, 

high-density lipoprotein cholesterol, alanine aminotransferase, aspartate 

aminotransferase, hemoglobin, total bilirubin. MASLD, metabolic dysfunction-

associated steatotic liver disease; CHB, chronic hepatitis B. 

  



Supplementary Figure 6. Multivariable logistic regression analysis of the impact 

of concurrent treatment-naïve CHB on significant fibrosis, advanced fibrosis, 

and cirrhosis in MASLD patients before and after propensity score matching in 

the VCTE cohort. A. significant fibrosis before PSM, B. advanced fibrosis before 

PSM, C. cirrhosis before PSM, D. significant fibrosis after PSM, E. advanced fibrosis 

after PSM, F. cirrhosis after PSM.  

 

Note: Model 1: adjusted by gender, age, and steatosis grade; Model 2: adjusted by 

gender, age, steatosis grade, body mass index, hypertension, fasting plasma glucose, 

triglyceride, high-density lipoprotein cholesterol; Model 3: adjusted by gender, age, 

steatosis grade, body mass index, hypertension, fasting plasma glucose, triglyceride, 

high-density lipoprotein cholesterol, alanine aminotransferase, aspartate 

aminotransferase, hemoglobin, total bilirubin. MASLD, metabolic dysfunction-

associated steatotic liver disease; CHB, chronic hepatitis B; VCTE, vibration-



controlled transient elastography. 

 

  



Supplementary Figure 7. Multivariable logistic regression analysis of the impact 

of CHB phases (2025 EASL) on significant fibrosis, advanced fibrosis, and 

cirrhosis in MASLD patients before and after propensity score matching in the 

liver biopsy cohort. A. before propensity score matching, B. after propensity score 

matching.  

 

Note: Adjusted by gender, age, steatosis grade, body mass index, hypertension, fasting 

plasma glucose, triglyceride, high-density lipoprotein cholesterol, alanine 

aminotransferase, aspartate aminotransferase, hemoglobin, total bilirubin. MASLD, 

metabolic dysfunction-associated steatotic liver disease; CHB, chronic hepatitis B; 

EASL, european association for the study of the liver.  
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Supplementary Table 1. Baseline characteristics of MASLD patients with and without concurrent CHB in the VCTE cohort and liver 

biopsy cohort. 

VCTE cohort Liver biopsy cohort 

Characteristics 
Total 

(N=3,979) 

MASLD 

only 

(N=3,628) 

MASLD 

concurrent 

with CHB 

(N=351) 

P-value 
Characteristic

s 

Total 

(N=2,703) 

MASLD 

only 

(N=892) 

MASLD 

concurrent 

with CHB 

(N=1,811) 

P-value 

Male (%) 

(n=3,979) 
2014 (50.6) 1909 (52.6) 105 (29.9) <0.001 

Male (%) 

(n=2,703) 
1914 (70.8) 525 (58.9) 1389 (76.7) <0.001 

Age (year) 

(n=3,979) 

47.00 (36.00, 

59.00) 

48.00 (36.00, 

59.00) 

45.00 (37.00, 

55.00) 
0.097 

Age (year) 

(n=2,703) 

40.00 (32.00, 

49.00) 

43.50 (33.00, 

54.00) 

39.00 (32.00, 

47.00) 
<0.001 

Steatosis grade (%) (n= 5,127) Steatosis grade (%) (n=2,703) 

Grade 1 798 (20.1) 697 (19.2) 101 (28.8) 
<0.001 

Grade 1 1726 (63.9) 370 (41.5) 1356 (74.9) 
<0.001 

Grade 2 1061 (26.7)  933 (25.7) 128 (36.5) Grade 2 629 (23.3) 289 (32.4) 340 (18.8) 
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Grade 3 2120 (53.3) 1998 (55.1) 122 (34.8) Grade 3 348 (12.9) 233 (26.1) 115 ( 6.4) 

Inflammation 

grade ≥ 2 (%) 

(n= 0) 

NA. NA. NA. NA. 

Inflammation 

grade ≥ 2 (%) 

(n=2,703) 

1556 (57.6) 474 (53.1) 1082 (59.7) 0.001 

Controlled 

attenuation 

parameter 

(dB/m) (n=3,979) 

312.00 

(293.00, 

338.00) 

313.00 

(294.00, 

339.00) 

299.00 

(288.00, 

321.00) 
<0.001 

Controlled 

attenuation 

parameter 

(dB/m) (n=0) 

NA. NA. NA. NA. 

Liver stiffness 

measurement 

(kPa) (n=3,979) 

6.70 (5.30, 

9.10) 

6.70 (5.20, 

8.90) 

8.00 (5.90, 

12.10) <0.001 

Liver stiffness 

measurement 

(kPa) (n=0) 

NA. NA. NA. NA. 

Body mass index 

(kg/m2) 

(n=3,862) 

27.50 (25.30, 

30.10) 

27.50 (25.20, 

30.10) 

27.40 (25.60, 

29.80) 
0.880 

Body mass 

index (kg/m2) 

(n=2,587) 

26.12 (24.22, 

28.40) 

26.91 (24.60, 

29.70) 

25.83 (24.09, 

27.85) 
<0.001 
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Hypertension 

(%) (n=3,008) 
1181 (39.3) 1097 (40.5) 84 (27.8) <0.001 

Hypertension 

(%) (n=2,393) 
566 (23.7) 324 (44.4) 242 (14.5) <0.001 

Fasting plasma 

glucose 

(mmol/L) 

(n=2,676) 

5.74 (5.02, 

7.03) 

5.77 (5.02, 

7.08) 

5.60 (5.02, 

6.51) 
0.147 

Fasting 

plasma 

glucose 

(mmol/L) 

(n=2,167) 

5.39 (4.90, 

6.02) 

5.51 (4.95, 

6.35) 

5.33 (4.86, 

5.88) 
<0.001 

Triglyceride 

(mmol/L) 

(n=2,829) 

1.82 (1.24, 

2.92) 

1.86 (1.26, 

3.00) 

1.54 (1.07, 

2.27) 
<0.001 

Triglyceride 

(mmol/L) 

(n=2,198) 

1.61 (1.08, 

2.65) 

1.90 (1.29, 

2.96) 

1.41 (0.99, 

2.31) 
<0.001 

High-density 

lipoprotein 

cholesterol 

1.08 (0.93, 

1.26) 

1.09 (0.93, 

1.26) 

1.06 (0.95, 

1.28) 
0.844 

High-density 

lipoprotein 

cholesterol 

1.12 (0.95, 

1.31) 

1.09 (0.93, 

1.28) 

1.15 (0.96, 

1.33) 
<0.001 
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(mmol/L) 

(n=2,669) 

(mmol/L) 

(n=2,025) 

Alanine 

aminotransferas

e (U/L) (n=3,118) 

41.00 (25.00, 

73.00) 

40.00 (25.00, 

71.00) 

44.85 (28.00, 

91.65) 
0.001 

Alanine 

aminotransfer

ase (U/L) 

(n=2,684) 

51.00 (32.00, 

91.00) 

66.50 (35.08, 

120.00) 

46.00 (30.00, 

78.25) 
<0.001 

Aspartate 

aminotransferas

e (U/L) (n=3,114) 

30.00 (22.00, 

47.00) 

30.00 (22.00, 

47.00) 

30.00 (22.00, 

52.40) 
0.227 

Aspartate 

aminotransfer

ase (U/L) 

(n=2,672) 

34.00 (25.00, 

54.92) 

43.00 (27.00, 

67.55) 

32.00 (24.00, 

48.00) 
<0.001 

Hemoglobin (g/l) 

(n=2,861) 

146.00 

(134.00, 

158.00) 

145.00 

(134.00, 

157.00) 

151.00 

(138.50, 

160.00) 

<0.001 
Hemoglobin 

(g/l) (n=2,426) 

151.00 

(138.00, 

160.00) 

147.40 

(135.00, 

159.00) 

152.80 

(141.00, 

161.00) 

<0.001 



18 
 

Total bilirubin 

(μmol/L) 

(n=2,447) 

12.20 (9.10, 

16.20) 

11.90 (8.90, 

15.90) 

13.85 (10.60, 

18.45) 
<0.001 

Total 

bilirubin 

(μmol/L) 

(n=2,634) 

14.40 (11.10, 

18.88) 

14.40 (11.00, 

19.28) 

14.50 (11.30, 

18.70) 
0.849 

Note: MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, chronic hepatitis B; VCTE, vibration-controlled transient 

elastography. 
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Supplementary Table 2. Baseline characteristics of MASLD patients with and without concurrent treatment-naïve CHB of in the VCTE 

cohort. 

Before Propensity Score Matching After 8:1 Propensity Score Matching 

Characteristics 
Total 

(N=3,914) 

MASLD 

only 

(N=3,628) 

MASLD 

concurrent 

with CHB 

(N=286) 

P-value SMD Characteristics 
Total 

(N=2,189) 

MASLD 

only 

(N=1,922) 

MASLD 

concurrent 

with CHB 

(N=267) 

P-

value 
SMD 

Male (%) 

(n=3,914) 
1996 (51.0) 1909 (52.6) 87 (30.4) <0.001 0.462 

Male (%) 

(n=2,189) 
874 (39.9)  787 (40.9)  87 (32.6)  0.011 0.174 

Age (year) 

(n=3,914) 

47.00 (36.00, 

59.00) 

48.00 (36.00, 

59.00) 

43.00 (36.00, 

53.00) 
0.002 0.201 

Age (year) 

(n=2,189) 

46.00 (35.00, 

57.00) 

46.00 (35.00, 

58.00) 

44.00 (36.00, 

53.00) 
0.219 0.088 

Steatosis grade (%) (n=3,914) Steatosis grade (%) (n=2,189) 

Grade 1 784 (20.0) 697 (19.2) 87 (30.4) 
<0.001 0.491 

Grade 1 551 (25.2)  474 (24.7)  77 (28.8)  
0.012 0.198 

Grade 2 1042 (26.6) 933 (25.7) 109 (38.1) Grade 2 724 (33.1)  623 (32.4)  101 (37.8)  
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Grade 3 2088 (53.3) 1998 (55.1) 90 (31.5) Grade 3 914 (41.8)  825 (42.9)  89 (33.3)  

Controlled 

attenuation 

parameter 

(dB/m) (n=3,914) 

312.00 

(293.00, 

338.00) 

313.00 

(294.00, 

339.00) 

298.00 

(287.00, 

317.75) 

<0.001 0.478 

Controlled 

attenuation 

parameter 

(dB/m) 

(n=2,189) 

304.00 

(289.00, 

329.00) 

304.50 

(290.00, 

331.00) 

299.00 

(288.00, 

319.00) 

0.001 0.236 

Liver stiffness 

measurement 

(kPa) (n=3,914) 

6.70 (5.30, 

9.00) 

6.70 (5.20, 

8.90) 

7.90 (5.90, 

10.78) 
<0.001 0.310 

Liver stiffness 

measurement 

(kPa) (n=2,189) 

6.70 (5.20, 

8.90) 

6.60 (5.10, 

8.80) 

7.70 (5.85, 

10.15) 

<0.00

1 
0.266 

Body mass index 

(kg/m2) 

(n=3,914) 

27.50 (25.30, 

30.10) 

27.50 (25.20, 

30.10) 

27.40 (25.60, 

29.80) 
0.772 0.029 

Body mass 

index (kg/m2) 

(n=2,189) 

27.60 (25.30, 

30.10) 

27.60 (25.22, 

30.10) 

27.40 (25.60, 

29.70) 
0.993 0.038 

Hypertension 

(%) (n=3,914) 
1441 (36.8) 1376 (37.9) 65 (22.7) <0.001 0.335 

Hypertension 

(%) (n=2,189) 
599 (27.4)  539 (28.0)  60 (22.5)  0.066 0.129 
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Fasting plasma 

glucose 

(mmol/L) 

(n=3,914) 

5.71 (5.01, 

6.98) 

5.75 (5.02, 

7.05) 

5.42 (4.97, 

6.15) 
<0.001 0.250 

Fasting plasma 

glucose 

(mmol/L) 

(n=2,189) 

5.55 (4.89, 

6.50) 

5.58 (4.88, 

6.56) 

5.43 (4.99, 

6.14) 
0.289 0.078 

Triglyceride 

(mmol/L) 

(n=3,914) 

1.86 (1.27, 

3.01) 

1.90 (1.30, 

3.12) 

1.50 (1.06, 

2.25) 
<0.001 0.375 

Triglyceride 

(mmol/L) 

(n=2,189) 

1.70 (1.18, 

2.48) 

1.71 (1.20, 

2.50) 

1.52 (1.06, 

2.28) 
0.004 0.146 

High-density 

lipoprotein 

cholesterol 

(mmol/L) 

(n=3,914) 

1.08 (0.93, 

1.27) 

1.09 (0.94, 

1.27) 

1.06 (0.92, 

1.25) 
0.091 0.116 

High-density 

lipoprotein 

cholesterol 

(mmol/L) 

(n=2,189) 

1.06 (0.93, 

1.24) 

1.06 (0.93, 

1.24) 

1.05 (0.93, 

1.25) 
0.710 0.023 



22 
 

Alanine 

aminotransferas

e (U/L) (n=3,914) 

40.00 (24.75, 

72.00) 

39.00 (24.00, 

70.00) 

50.00 (30.00, 

107.00) 
<0.001 

0.355

05 

Alanine 

aminotransfera

se (U/L) 

(n=2,189) 

41.00 (25.00, 

76.70) 

40.70 (24.00, 

74.00) 

47.00 (29.00, 

89.40) 

<0.00

1 
0.187 

Aspartate 

aminotransferas

e (U/L) (n=3,914) 

30.00 (22.00, 

46.45) 

30.00 (22.00, 

46.00) 

31.00 (22.02, 

60.50) 
0.051 

0.277

135 

Aspartate 

aminotransfera

se (U/L) 

(n=2,189) 

30.00 (22.00, 

47.00) 

30.00 (22.00, 

46.77) 

29.90 (22.00, 

51.00) 
0.853 0.101 

Hemoglobin (g/l) 

(n=3,914) 

145.00 

(134.00, 

157.00) 

145.00 

(133.00, 

157.00) 

152.00 

(140.00, 

160.00) 

<0.001 
0.322

474 

Hemoglobin 

(g/l) (n=2,189) 

149.00 

(136.00, 

159.00) 

149.00 

(136.00, 

159.00) 

152.00 

(139.00, 

160.50) 

0.010 0.151 

Total bilirubin 

(μmol/L) 

(n=3,914) 

12.00 (9.01, 

16.00) 

11.90 (8.90, 

15.80) 

13.65 (10.80, 

17.70) 
<0.001 

0.229

385 

Total bilirubin 

(μmol/L) 

(n=2,189) 

12.50 (9.40, 

16.60) 

12.40 (9.20, 

16.50) 

13.30 (10.60, 

16.70) 
0.006 0.064 
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Note: MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, chronic hepatitis B; VCTE, vibration-controlled transient 

elastography. 
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Supplementary Table 3. Univariable logistic regression for significant fibrosis, advanced fibrosis, and cirrhosis in MASLD patients in 

the VCTE cohort.  

 
Significant fibrosis Advanced fibrosis Cirrhosis 

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value 

With and without concurrent CHB 

MASLD only 

MASLD with concurrent CHB 

Reference 

2.00 (1.60-2.49) 

 

<0.001 

Reference 

2.80 (2.15-3.63) 

 

<0.001 

Reference 

3.27 (2.37-4.51) 

 

<0.001 

Male  1.07 (0.94-1.21) 0.337 1.14 (0.94-1.38) 0.173 1.04 (0.81-1.35) 0.748 

Age 1.00 (0.99-1.00) 0.274 1.01 (1.00-1.02) 0.007 1.02 (1.01-1.03) <0.001 

Steatosis grade 

Grade 1 

Grade 2 

Grade 3 

Reference 

1.16 (0.95-1.41) 

1.34 (1.13-1.60) 

 

0.137 

0.001 

Reference 

1.02 (0.76-1.36) 

1.12 (0.87-1.45) 

 

0.899 

0.364 

Reference 

0.93 (0.64-1.34) 

0.86 (0.62-1.19) 

 

0.678 

0.370 

Body mass index  1.11 (1.09-1.12) <0.001 1.10 (1.07-1.12) <0.001 1.07 (1.05-1.10) <0.001 
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Hypertension 0.95 (0.83-1.09) 0.485 1.23 (1.01-1.49) 0.040 1.35 (1.04-1.75) 0.023 

Fasting plasma glucose  0.99 (0.97-1.01) 0.359 1.02 (0.99-1.05) 0.224 1.04 (1.01-1.09) 0.025 

Triglyceride  1.01 (0.98-1.05) 0.414 1.00 (0.95-1.05) 0.976 1.02 (0.95-1.09) 0.639 

High-density lipoprotein cholesterol 0.64 (0.51-0.81) <0.001 0.73 (0.52-1.03) 0.070 0.70 (0.44-1.11) 0.127 

Alanine aminotransferase  1.01 (1.00-1.01) <0.001 1.00 (1.00-1.00) <0.001 1.00 (1.00-1.00) <0.001 

Aspartate aminotransferase  1.02 (1.01-1.02) <0.001 1.01 (1.01-1.01) <0.001 1.01 (1.01-1.01) <0.001 

Hemoglobin 1.00 (1.00-1.01) 0.362 0.99 (0.99-1.00) 0.001 0.99 (0.98-1.00) 0.001 

Total bilirubin  1.02 (1.02-1.03) <0.001 1.02 (1.02-1.03) <0.001 1.03 (1.02-1.04) <0.001 

Note: MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, chronic hepatitis B; VCTE, vibration-controlled transient 

elastography. 
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Supplementary Table 4. Multivariable logistic regression analysis of the impact of concurrent CHB on significant fibrosis, advanced 

fibrosis, and cirrhosis in MASLD patients in the VCTE cohort.  

 
Significant fibrosis Advanced fibrosis Cirrhosis 

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value 

Model 1 2.17 (1.73-2.72) <0.001 3.14 (2.39-4.11) <0.001 3.53 (2.53-4.93) <0.001 

Model 2  2.20 (1.74-2.77) <0.001 3.30 (2.49-4.37) <0.001 3.73 (2.64-5.27) <0.001 

Model 3 1.98 (1.55-2.52) <0.001 2.88 (2.13-3.91) <0.001 2.99 (2.05-4.38) <0.001 

 

Model 1: adjusted by gender, age, and steatosis grade; Model 2: adjusted by gender, age, steatosis grade, body mass index, hypertension, fasting 

plasma glucose, triglyceride, high-density lipoprotein cholesterol; Model 3: adjusted by gender, age, steatosis grade, body mass index, 

hypertension, fasting plasma glucose, triglyceride, high-density lipoprotein cholesterol, alanine aminotransferase, aspartate aminotransferase, 

hemoglobin, total bilirubin.  

MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, chronic hepatitis B; VCTE, vibration-controlled transient elastography. 
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Supplementary Table 5. Univariable logistic regression for significant fibrosis, advanced fibrosis, and cirrhosis in MASLD patients in 

the liver biopsy cohort.  

 
Significant fibrosis Advanced fibrosis Cirrhosis 

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value 

With and without concurrent CHB 

MASLD only 

MASLD with concurrent CHB 

Reference 

1.50 (1.27-1.77) 

 

<0.001 

Reference 

1.84 (1.46-2.31) 

 

<0.001 

Reference 

2.24 (1.54-3.27) 

 

<0.001 

Male  0.80 (0.67-0.94) 0.007 0.78 (0.64-0.97) 0.023 0.74 (0.54-1.01) 0.058 

Age 1.02 (1.01-1.03) <0.001 1.03 (1.02-1.04) <0.001 1.04 (1.03-1.06) <0.001 

Steatosis grade 

Grade 1 

Grade 2 

Grade 3 

Reference 

1.24 (1.03-1.49) 

1.20 (0.95-1.51) 

 

0.023 

0.128 

Reference 

1.01 (0.80-1.28) 

0.90 (0.67-1.23) 

 

0.922 

0.517 

Reference 

0.99 (0.70-1.41) 

0.53 (0.30-0.93) 

 

0.971 

0.026 

Body mass index  1.02 (0.99-1.04) 0.146 1.02 (0.99-1.04) 0.174 0.99 (0.95-1.03) 0.489 
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Hypertension 1.25 (1.05-1.48) 0.013 1.11 (0.89-1.39) 0.342 1.10 (0.79-1.54) 0.580 

Fasting plasma glucose  1.20 (1.14-1.26) <0.001 1.14 (1.09-1.20) <0.001 1.11 (1.04-1.19) 0.002 

Triglyceride  0.84 (0.79-0.89) <0.001 0.87 (0.81-0.94) <0.001 0.99 (0.90-1.09) 0.815 

High-density lipoprotein cholesterol  0.91 (0.73-1.15) 0.442 0.66 (0.47-0.91) 0.011 0.63 (0.38-1.05) 0.078 

Alanine aminotransferase  1.00 (1.00-1.00) <0.001 1.00 (1.00-1.00) 0.003 1.00 (1.00-1.00) 0.337 

Aspartate aminotransferase  1.01 (1.00-1.01) <0.001 1.01 (1.00-1.01) <0.001 1.00 (1.00-1.01) <0.001 

Hemoglobin 0.99 (0.99-1.00) <0.001 0.99 (0.98-0.99) <0.001 0.98 (0.98-0.99) <0.001 

Total bilirubin  1.01 (1.00-1.01) 0.092 1.01 (1.00-1.02) 0.003 1.01 (1.00-1.02) 0.009 

Note: MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, chronic hepatitis B. 

  



29 
 

Supplementary Table 6. Multivariable logistic regression analysis of the impact of concurrent CHB on significant fibrosis, advanced 

fibrosis, and cirrhosis in MASLD patients in the liver biopsy cohort.  

 
Significant fibrosis Advanced fibrosis Cirrhosis 

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value 

Model 1 1.98 (1.65-2.39) <0.001 2.37 (1.84-3.05) <0.001 2.95 (1.96-4.45) <0.001 

Model 2  2.17 (1.77-2.65) <0.001 2.60 (1.98-3.40) <0.001 3.20 (2.09-4.91) <0.001 

Model 3 2.31 (1.88-2.84) <0.001 2.78 (2.11-3.67) <0.001 3.37 (2.18-5.19) <0.001 

 

Model 1: adjusted by gender, age, and steatosis grade; Model 2: adjusted by gender, age, steatosis grade, body mass index, hypertension, fasting 

plasma glucose, triglyceride, high-density lipoprotein cholesterol; Model 3: adjusted by gender, age, steatosis grade, body mass index, 

hypertension, fasting plasma glucose, triglyceride, high-density lipoprotein cholesterol, alanine aminotransferase, aspartate aminotransferase, 

hemoglobin, total bilirubin.  

MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, chronic hepatitis B. 
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Supplementary Table 7. Univariable logistic regression for significant fibrosis, advanced fibrosis, and cirrhosis in MASLD patients 

before propensity score matching in the VCTE cohort (treatment-naïve CHB).  

 
Significant fibrosis Advanced fibrosis Cirrhosis 

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value 

With and without concurrent CHB 

MASLD only 

MASLD with concurrent CHB 

Reference 

1.85 (1.46-2.36) 

 

<0.001 

Reference 

2.23 (1.65-3.02) 

 

<0.001 

Reference 

2.62 (1.80-3.80) 

 

<0.001 

Male 1.09 (0.95-1.24) 0.213 1.19 (0.98-1.45) 0.081 1.07 (0.82-1.40) 0.618 

Age 1.00 (0.99-1.00) 0.217 1.01 (1.00-1.01) 0.018 1.01 (1.01-1.02) 0.001 

Steatosis grade 

Grade 1 

Grade 2 

Grade 3 

Reference 

1.17 (0.96-1.42) 

1.36 (1.14-1.63) 

 

0.131 

<0.001 

Reference 

1.00 (0.74-1.34) 

1.12 (0.87-1.46) 

 

0.984 

0.377 

Reference 

0.86 (0.59-1.25) 

0.83 (0.59-1.15) 

 

0.429 

0.264 

Body mass index 1.11 (1.10-1.13) <0.001 1.11 (1.09-1.13) <0.001 1.09 (1.07-1.12) <0.001 
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Hypertension 0.95 (0.83-1.09) 0.453 1.21 (0.99-1.47) 0.065 1.32 (1.01-1.73) 0.041 

Fasting plasma glucose 0.98 (0.96-1.01) 0.215 1.01 (0.98-1.05) 0.421 1.04 (0.99-1.08) 0.091 

Triglyceride 1.02 (0.99-1.06) 0.259 1.01 (0.96-1.07) 0.591 1.03 (0.96-1.10) 0.385 

High-density lipoprotein cholesterol 0.65 (0.52-0.83) <0.001 0.75 (0.53-1.06) 0.107 0.79 (0.49-1.27) 0.335 

Alanine aminotransferase 1.00 (1.00-1.01) <0.001 1.00 (1.00-1.00) <0.001 1.00 (1.00-1.00) <0.001 

Aspartate aminotransferase 1.01 (1.01-1.02) <0.001 1.01 (1.01-1.01) <0.001 1.01 (1.01-1.01) <0.001 

Hemoglobin 1.00 (1.00-1.01) 0.230 0.99 (0.99-1.00) 0.004 0.99 (0.98-1.00) 0.009 

Total bilirubin 1.02 (1.01-1.03) <0.001 1.02 (1.01-1.03) <0.001 1.02 (1.02-1.03) <0.001 

Note: MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, chronic hepatitis B; VCTE, vibration-controlled transient 

elastography. 
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Supplementary Table 8. Univariable logistic regression for significant fibrosis, advanced fibrosis, and cirrhosis in MASLD patients after 

propensity score matching in the VCTE cohort (Treatment-naïve CHB).  

 
Significant fibrosis Advanced fibrosis Cirrhosis 

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value 

With and without concurrent CHB 

MASLD only 

MASLD with concurrent CHB 

Reference 

1.79 (1.38-2.32) 

 

<0.001 

Reference 

2.09 (1.48-2.94) 

 

<0.001 

Reference 

2.15 (1.39-3.32) 

 

<0.001 

Male 1.25 (1.04-1.49) 0.016 1.38 (1.05-1.80) 0.020 1.19 (0.84-1.70) 0.332 

Age 1.00 (0.99-1.00) 0.335 1.01 (1.00-1.02) 0.124  1.02 (1.01-1.03) 0.002 

Steatosis grade 

Grade 1 

Grade 2 

Grade 3 

Reference 

1.08 (0.85-1.37) 

1.47 (1.17-1.84) 

 

0.554 

<0.001 

Reference 

0.93 (0.64-1.35) 

1.28 (0.92-1.80) 

 

0.707 

0.146 

Reference 

0.80 (0.49-1.29) 

1.11 (0.72-1.70) 

 

0.353 

0.646 

Body mass index 1.11 (1.08-1.13) <0.001 1.10 (1.06-1.13) <0.001 1.08 (1.04-1.12) <0.001 
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Hypertension 0.85 (0.70-1.04) 0.120 1.05 (0.78-1.41) 0.753 1.21 (0.83-1.77) 0.326 

Fasting plasma glucose 1.02 (0.98-1.06) 0.383 1.06 (1.00-1.11) 0.050 1.06 (0.99-1.13) 0.122 

Triglyceride 1.09 (1.02-1.16) 0.010 1.04 (0.95-1.15) 0.391 1.07 (0.95-1.21) 0.260 

High-density lipoprotein cholesterol 0.59 (0.42-0.83) 0.003 0.87 (0.52-1.45) 0.597 0.76 (0.39-1.50) 0.437 

Alanine aminotransferase 1.01 (1.01-1.01) <0.001 1.01 (1.01-1.01) <0.001 1.01 (1.00-1.01) <0.001 

Aspartate aminotransferase 1.02 (1.02-1.03) <0.001 1.02 (1.02-1.03) <0.001 1.02 (1.01-1.02) <0.001 

Hemoglobin 1.00 (1.00-1.01) 0.300 0.99 (0.98-1.00) 0.047 0.99 (0.98-1.00) 0.063 

Total bilirubin 1.03 (1.02-1.05) <0.001 1.03 (1.02-1.04) <0.001 1.03 (1.02-1.05) <0.001 

Note: MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, chronic hepatitis B; VCTE, vibration-controlled transient 

elastography. 
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Supplementary Table 9. Univariable logistic regression analysis for significant fibrosis, advanced fibrosis, and cirrhosis in MASLD 

patients before propensity score matching in the liver biopsy cohort (Treatment-naïve CHB).  

 
Significant fibrosis Advanced fibrosis Cirrhosis 

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value 

With and without concurrent treatment-naïve CHB 

MASLD only 

MASLD with concurrent CHB 

Reference 

1.74 (1.44-2.09) 

 

<0.001 

Reference 

2.73 (2.14-3.49) 

 

<0.001 

Reference 

3.56 (2.41-5.25) 

 

<0.001 

Phases of chronic HBV infection according to the 2018 AASLD guideline 

MASLD only 

Immune-tolerant CHB 

Inactive CHB 

Immune-active CHB (HBeAg-negative) 

Immune-active CHB (HBeAg- positive) 

Grey-zone CHB 

Reference 

0.44 (0.21-0.94) 

1.14 (0.76-1.69) 

2.36 (1.42-3.94) 

2.38 (1.63-3.46) 

1.86 (1.48-2.34) 

 

0.033 

0.531 

0.001 

<0.001 

<0.001 

Reference 

0.71 (0.25-2.02) 

1.47 (0.87-2.47) 

3.06 (1.75-5.38) 

3.87 (2.56-5.84) 

3.04 (2.29-4.03) 

 

0.517 

0.150 

<0.001 

<0.001 

<0.001 

Reference 

1.19 (0.28-5.14) 

1.60 (0.69-3.70) 

3.94 (1.80-8.59) 

4.81 (2.70-8.56) 

3.76 (2.44-5.80) 

 

0.811 

0.269 

0.001 

<0.001 

<0.001 
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Phases of chronic HBV infection according to the 2025 EASL guideline 

MASLD only 

HBeAg-positive chronic HBV infection 

HBeAg-negative chronic HBV infection 

HBeAg-negative chronic hepatitis B 

HBeAg-positive chronic hepatitis B 

Grey-zone CHB 

Reference 

0.43 (0.20-0.91) 

1.22 (0.85-1.74) 

1.84 (1.27-2.65) 

3.97 (2.58-6.09) 

1.74 (1.36-2.23) 

 

0.027 

0.276 

0.001 

<0.001 

<0.001 

Reference 

0.50 (0.15-1.66) 

1.65 (1.04-2.61) 

2.63 (1.72-4.03) 

6.53 (4.29-9.95) 

2.80 (2.07-3.78) 

 

0.259 

0.032 

<0.001 

<0.001 

<0.001 

Reference 

0.57 (0.08-4.25) 

1.62 (0.76-3.45) 

3.80 (2.08-6.93) 

7.87 (4.54-13.64) 

3.34 (2.10-5.29) 

 

0.583 

0.210 

<0.001 

<0.001 

<0.001 

Male  0.79 (0.64-0.96) 0.017 0.81 (0.64-1.03) 0.085 0.75 (0.53-1.06) 0.100 

Age 1.02 (1.01-1.03) <0.001 1.02 (1.01-1.03) <0.001 1.04 (1.02-1.05) <0.001 

Steatosis grade 

Grade 1 

Grade 2 

Grade 3 

Reference 

1.23 (0.99-1.53) 

1.30 (1.00-1.69) 

 

0.057 

0.046 

Reference 

0.86 (0.66-1.12) 

0.77 (0.55-1.07) 

 

0.257 

0.124 

Reference 

0.82 (0.56-1.20) 

0.39 (0.21-0.72) 

 

0.302 

0.003 

Body mass index 1.01 (0.99-1.03) 0.402 1.01 (0.98-1.04) 0.532 0.98 (0.94-1.03) 0.455 
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Hypertension 1.25 (1.02-1.53) 0.034 1.00 (0.78-1.29) 0.998 1.02 (0.71-1.47) 0.913 

Fasting plasma glucose 1.19 (1.12-1.26) <0.001 1.14 (1.07-1.20) <0.001 1.11 (1.04-1.20) 0.004 

Triglyceride 0.83 (0.78-0.88) <0.001 0.83 (0.77-0.91) <0.001 0.91 (0.81-1.03) 0.123 

High-density lipoprotein cholesterol 1.30 (0.97-1.73) 0.075 0.89 (0.62-1.27) 0.522 0.97 (0.58-1.62) 0.894 

Alanine aminotransferase 1.00 (1.00-1.00) 0.002 1.00 (1.00-1.00) 0.047 1.00 (1.00-1.00) 0.495 

Aspartate aminotransferase 1.01 (1.00-1.01) <0.001 1.01 (1.00-1.01) <0.001 1.00 (1.00-1.01) 0.002 

Hemoglobin 0.99 (0.98-1.00) <0.001 0.99 (0.98-0.99) <0.001 0.98 (0.98-0.99) <0.001 

Total bilirubin 1.01 (1.00-1.01) 0.257 1.01 (1.00-1.03) 0.006 1.01 (1.00-1.02) 0.017 

Note: MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, chronic hepatitis B; AASLD, american association for the study 

of liver diseases; EASL, european association for the study of the liver. 
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Supplementary Table 10. Multivariable logistic regression analysis of the impact of concurrent treatment-naïve CHB on significant 

fibrosis, advanced fibrosis, and cirrhosis in MASLD patients before and after propensity score matching in the VCTE cohort. 

 
Significant fibrosis Advanced fibrosis Cirrhosis 

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value 

Before propensity score matching 

Model 1 2.03 (1.59-2.60) <0.001 2.54 (1.86-3.46) <0.001 2.85 (1.94-4.20) <0.001 

Model 2 2.08 (1.61-2.68) <0.001 2.75 (2.00-3.80) <0.001 3.18 (2.14-4.74) <0.001 

Model 3 1.90 (1.46-2.49) <0.001 2.38 (1.68-3.39) <0.001 2.47 (1.58-3.87) <0.001 

After propensity score matching 

Model 1 1.91 (1.47-2.48) <0.001 2.27 (1.60-3.20) <0.001 2.35 (1.52-3.65) <0.001 

Model 2 2.00 (1.53-2.61) <0.001 2.41 (1.69-3.43) <0.001 2.53 (1.62-3.95) <0.001 

Model 3 2.04 (1.54-2.71) <0.001 2.49 (1.69-3.66) <0.001 2.38 (1.47-3.86) <0.001 

 

Model 1: adjusted by gender, age, and steatosis grade; Model 2: adjusted by gender, age, steatosis grade, body mass index, hypertension,fasting 

plasma glucose, triglyceride, high-density lipoprotein cholesterol; Model 3: adjusted by gender, age, steatosis grade, body mass index, 



38 
 

hypertension, fasting plasma glucose, triglyceride, high-density lipoprotein cholesterol, alanine aminotransferase, aspartate aminotransferase, 

hemoglobin, total bilirubin.  

MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, chronic hepatitis B; VCTE, vibration-controlled transient elastography. 
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Supplementary Table 11. Multivariable logistic regression analysis of the impact of concurrent treatment-naïve CHB on significant 

fibrosis, advanced fibrosis, and cirrhosis in MASLD patients before and after propensity score matching in the liver biopsy cohort.  

 
Significant fibrosis Advanced fibrosis Cirrhosis 

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value 

Before propensity score matching 

Model 1 2.39 (1.93-2.95) <0.001 3.52 (2.68-4.62) <0.001 4.66 (3.03-7.14) <0.001 

Model 2 2.78 (2.19-3.52) <0.001 4.33 (3.18-5.90) <0.001 5.83 (3.63-9.36) <0.001 

Model 3 2.99 (2.34-3.81) <0.001 4.86 (3.53-6.69) <0.001 6.40 (3.94-10.40) <0.001 

After propensity score matching 

Model 1 2.54 (1.93-3.35) <0.001 3.84 (2.66-5.55) <0.001 6.22 (3.35-11.53) <0.001 

Model 2 2.66 (2.01-3.53) <0.001 3.97 (2.73-5.77) <0.001 6.38 (3.42-11.91) <0.001 

Model 3 2.88 (2.15-3.85) <0.001 4.36 (2.96-6.42) <0.001 6.84 (3.61-12.94) <0.001 

Model 1: adjusted by gender, age, and steatosis grade; Model 2: adjusted by gender, age, steatosis grade, body mass index, hypertension,fasting 

plasma glucose, triglyceride, high-density lipoprotein cholesterol; Model 3: adjusted by gender, age, steatosis grade, body mass index, 

hypertension, fasting plasma glucose, triglyceride, high-density lipoprotein cholesterol, alanine aminotransferase, aspartate aminotransferase, 
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hemoglobin, total bilirubin.  

MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, chronic hepatitis B.  
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Supplementary Table 12. Multivariable logistic regression analysis of the impact of CHB phases (2018 AASLD) on significant fibrosis, 

advanced fibrosis, and cirrhosis in MASLD patients before and after propensity score matching in the liver biopsy cohort.  

 
Significant fibrosis Advanced fibrosis Cirrhosis 

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value 

Before propensity score matching 

MASLD only Reference  Reference  Reference  

Immune-tolerant CHB 1.00 (0.45-2.21) 0.998 1.70 (0.56-5.16) 0.347 2.82 (0.61-13.16) 0.186 

Inactive CHB 1.86 (1.19-2.92) 0.007 2.25 (1.25-4.05) 0.007 2.26 (0.90-5.64) 0.082 

Immune-active CHB (HBeAg-negative) 2.80 (1.59-4.92) <0.001 3.85 (2.02-7.34) <0.001 6.06 (2.50-14.68) <0.001  

Immune-active CHB (HBeAg-positive) 3.27 (2.08-5.12) <0.001 6.67 (3.94-11.30) <0.001 11.18 (5.20-24.02) 0.001  

Grey-zone CHB 3.05 (2.30-4.05) <0.001 5.59 (3.90-8.03) <0.001 6.95 (4.06-11.91) 0.001  

After propensity score matching 

MASLD only Reference  Reference  Reference  

Immune-tolerant CHB 1.76 (0.63-4.91) 0.280 3.61 (0.96-13.62) 0.058 2.87 (0.33-24.82) 0.338 
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Inactive CHB 1.61 (0.83-3.13) 0.159 2.71 (1.20-6.14) 0.017 2.58 (0.66-10.06) 0.173 

Immune-active CHB (HBeAg-negative) 2.68 (1.19-6.02) 0.017 3.67 (1.51-8.90) 0.004 5.69 (1.55-20.90) 0.009 

Immune-active CHB (HBeAg-positive) 3.03 (1.64-5.60) <0.001 7.22 (3.54-14.73) <0.001 14.15 (4.82-41.51) <0.001  

Grey-zone CHB 2.85 (2.00-4.06) <0.001 4.35 (2.76-6.85) <0.001 7.36 (3.62-14.94) <0.001  

Adjusted by gender, age, steatosis grade, body mass index, fasting plasma glucose, hypertension, triglyceride, high-density lipoprotein 

cholesterol, alanine aminotransferase, aspartate aminotransferase, hemoglobin, total bilirubin. 

MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, chronic hepatitis B; AASLD, american association for the study of liver 

diseases. 
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Supplementary Table 13. Multivariable logistic regression analysis of the impact of CHB phases (2025 EASL) on significant fibrosis, 

advanced fibrosis, and cirrhosis in MASLD patients before and after propensity score matching in the liver biopsy cohort.  

 
Significant fibrosis Advanced fibrosis Cirrhosis 

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value 

Before propensity score matching 

MASLD only Reference  Reference  Reference  

HBeAg-positive chronic HBV infection 1.03 (0.47-2.26) 0.932 1.34 (0.39-4.59) 0.642 1.53 (0.19-12.02) 0.685 

HBeAg-negative chronic HBV infection 2.05 (1.36-3.08) <0.001 2.65 (1.57-4.48) <0.001 2.46 (1.07-5.66) 0.034 

HBeAg-negative chronic hepatitis B 2.69 (1.78-4.07) <0.001 4.21 (2.56-6.92) <0.001 6.91 (3.43-13.95) 0.001 

HBeAg-positive chronic hepatitis B 5.72 (3.52-9.28) <0.001 11.17 (6.66-18.74) <0.001 15.90 (7.90-32.00) <0.001 

Grey-zone CHB 2.80 (2.09-3.76) <0.001 5.22 (3.59-7.61) <0.001 6.54 (3.72-11.49) 0.001 

After propensity score matching 

MASLD only Reference  Reference  Reference  

HBeAg-positive chronic HBV infection 0.95 (0.30-2.94) 0.923 1.96 (0.42-9.06) 0.391 0.00 (0.00-Inf) 0.986 
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HBeAg-negative chronic HBV infection 1.73 (0.96-3.10) 0.066 2.79 (1.35-5.76) 0.006 2.46 (0.73-8.27) 0.145 

HBeAg-negative chronic hepatitis B 2.82 (1.61-4.94) <0.001 4.06 (2.10-7.86) <0.001 7.86 (3.12-19.84) <0.001 

HBeAg-positive chronic hepatitis B 5.25 (2.65-10.40) <0.001 11.19 (5.45-22.95) <0.001 16.23 (6.12-43.04) <0.001 

Grey-zone CHB 2.69 (1.85-3.91) <0.001 4.08 (2.53-6.59) <0.001 7.15 (3.41-15.00) <0.001 

A djusted by gender, age, steatosis grade, body mass index, hypertension, fasting plasma glucose, triglyceride, high-density lipoprotein 

cholesterol, alanine aminotransferase, aspartate aminotransferase, hemoglobin, total bilirubin. 

MASLD, metabolic dysfunction-associated steatotic liver disease; CHB, chronic hepatitis B; AASLD, american association for the study of liver 

diseases. 
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