Supplemental Materials
Appendix E1 Methods
1.1 Routine clinical data and the detailed definitions of well-established clinical fibrotic scores 
The following demographic, and routine clinical data were collected: age, sex, etiology, BMI, liver function, platelet count (PLT), white blood cell (WBC), red blood cell (RBC), and hemoglobin (Hb). Liver function tests included albumin (ALB), alkaline phosphatase (ALP), alanine aminotransferase (ALT), aspartate aminotransferase (AST), direct bilirubin (DBIL), γ-glutamyl transferase (GGT), globulin (GLB), total biliary acid (TBA), total bilirubin (TBIL). 
FIB-4 was calculated as (age [years] × AST [international units/liter]) / (PLT [×109/liter] × ALT [international units/liter]1/2). 
APRI was calculated as (AST [international units/liter]/upper normal limit × 100/PLT [×109/liter]).

1.2 [bookmark: _Hlk100353327]The detailed criteria for histopathology as the reference standard 
The Batts-Ludwig scoring system scale of 0-4 for stage and grade is as follows: 
Stage: the amount of fibrosis-F0, no fibrosis; F1, portal fibrosis; F2, periportal/portal fibrosis with periportal septae; F3, bridging fibrosis with portal-portal fibrous septae and distorted architecture; and F4, probable or definite cirrhosis with nodule formation. Grade: the amount of portal/periportal and lobular activity (count whichever is greater. Portal/Periportal activity-G0, none; G1, minimal, patchy interface hepatitis; G2, mild interface hepatitis involving some or all portal tracts; G3, moderate interface hepatitis involving all portal tracts; and G4, severe interface hepatitis/bridging necrosis. Lobular activity-G0, none or confined to portal tracts; G1, minimal: rare spotty necrosis (can find 1-2 dead hepatocytes in biopsy); G2, mild: scattered necrotic hepatocytes; G3, moderate: confluent necrosis (clusters of dead hepatocytes); and G4, severe: bridging necrosis.

1.3 Details of deep learning segmentation model specifics based on the neural network ResUNet 
The general framework of the 3D-ResUnet used an encoder and decoder structure (https://github.com/caopengjy/liver_fibrosis). The encoder contained four downsampling, containing a residual connection, which was called a resblock. This procedure was same as in the decoder. 3D convolution was used to make the model learn not only texture and shape features at the slice level, but also the dynamic information between layers, which can enhance the abundance of semantic features and improve the liver segmentation performance. By controlling the size of stride using 3D convolution, the downsampling can shrink the feature map instead of using pooling, and the upsampling process was in the form of deconvolution to expand the feature map, in which the interpolation method used bicollinear interpolation. The activation function used in the encoding and decoding stage was PReLU, and the dropout strategy was used in the output to obtain a more robust generalized model.

1.4 R packages
The R packages used in this study mainly included "pROC" (ROC analysis and comparison), "ddDCA" (decision curve analysis), "rms" (calibration curve), and "PredictABEL" (IDI calculation).

Table E1: MRI examination protocols of all institutions
	Institution
	Center 1
	Center 2

	Field Intensity (T)
	3.0
	3.0
	3.0

	Manufacturer System
	Sigma Exite, GE Medical System
	Titan, Toshiba
	Trio, Siemens

	T2FS 
	

	Repetition time (ms)
	4667 
	4725 
	4350 

	Echo time (ms)
	102 
	102
	102

	Flip angle (degrees)
	90
	90
	140

	Matrix
	224×288
	224×320
	320×173

	Slice Thickness (mm)
	6
	6.5
	6

	Field of view (mm)
	380×380
	330×380
	276×410

	T1 delay
	

	Repetition time (ms)
	150
	105
	150 

	Echo time (ms)
	2.6
	2.4
	2.8

	Flip angle (degrees)
	90
	80
	90

	Matrix
	224×288
	256×368
	320×224

	Slice Thickness (mm)
	6
	6
	6

	Field of view (mm)
	80×380
	293×421
	400×296


Note. — T1 delay = fat-suppressed delayed enhanced T1-weighted images; T2FS = fat-suppressed T2-weighted images.


[bookmark: _Hlk117109078]Table E2: Details on generating automated liver VOIs segmentation in test cohorts
	Dataset
	Sequence
	Parameter
	Dice
	JACARD
	VOE
	FNR
	FPR
	Time

	
Internal + temporal test cohort
	
T1 delay
	mean
	0.951
	0.901
	0.080
	0.032
	0.095
	10.038

	
	
	std
	0.024
	0.043
	0.043
	0.009
	0.041
	0.328

	
	
	min
	0.913
	0.807
	0.081
	0.020
	0.045
	9.675

	
	
	max
	0.977
	0.918
	0.192
	0.045
	0.163
	10.484

	
	
T2FS
	mean
	0.911
	0.838
	0.162
	0.119
	0.043
	8.035

	
	
	std
	0.021
	0.036
	0.036
	0.046
	0.029
	0.328

	
	
	min
	0.880
	0.786
	0.115
	0.061
	0.020
	7.675

	
	
	max
	0.939
	0.885
	0.214
	0.178
	0.099
	8.484

	

External test cohort
	
T1 delay
	mean
	0.974
	0.951
	0.049
	0.029
	0.020
	10.010

	
	
	std
	0.023
	0.043
	0.043
	0.037
	0.024
	0.226

	
	
	min
	0.912
	0.838
	0.001
	0
	0
	9.875

	
	
	max
	0.999
	0.999
	0.162
	0.159
	0.119
	10.283

	
	
T2FS
	mean
	0.953
	0.910
	0.090
	0.047
	0.042
	8.140

	
	
	std
	0.020
	0.036
	0.036
	0.024
	0.018
	0.215

	
	
	min
	0.915
	0.843
	0.040
	0.019
	0.020
	7.775

	
	
	max
	0.980
	0.960
	0.157
	0.100
	0.087
	9.484


Note. — FNR = false negative rate; FPR = false positive rate; T1 delay = fat-suppressed delayed enhanced T1-weighted images; T2FS = fat-suppressed T2-weighted images; VOE = volumetric overlap error; VOI = volume of interest.


Table E3: Odds ratio (OR) estimated by univariate and multivariate logistic regression analyses for ≥ F2
	 
	Univariate analysis
	Multivariate analysis

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

	Male
	1.31 (0.83,2.05)
	.248
	
	

	BMI (kg/m2)
	0.95 (0.89,1.01)
	.126
	
	

	Age (year)
	1.03 (0.83,1.26)
	.817
	
	

	AST (IU/mL)
	1.02 (1.01,1.03)
	.001
	
	

	ALT (IU/mL)
	1.01 (1.00,1.02)
	.002
	
	

	GGT (IU/mL)
	1.01 (1.00,1.02)
	< .001
	1.01 (1.00,1.02)
	.007

	ALP (IU/mL)
	1.02 (1.01,1.03)
	< .001
	
	

	ALB
	0.89 (0.85,0.94)
	< .001
	0.92 (0.87,0.98)
	.01

	GLB
	1.04 (0.99,1.08)
	.101
	
	

	TBIL (ng/mL)
	1.08 (1.04,1.12)
	< .001
	
	

	DBIL (ng/mL)
	1.13 (1.05,1.22)
	.001
	
	

	TBA (ng/mL)
	1.01 (0.99,1.02)
	0.105
	
	

	PLT (10^9/L)
	0.99 (0.98,1.00)
	< .001
	0.99 (0.98,0.99)
	< .001

	WBC (10^9/L)
	0.92 (0.81,1.04)
	.185
	
	

	RBC (10^12/L)
	0.93 (0.81,1.06)
	.272
	
	

	Hb(g/L)
	1.00 (0.99,1.01)
	.948
	
	

	R-scoreT1delay
	5.19 (3.14,8.57)
	< .001
	4.02 (2.33,6.93)
	< .001

	R-scoreT2FS
	5.11 (2.49,10.47)
	< .001
	4.02 (1.80,8.97)
	< .001


Note. — ALP = alkaline phosphatase, ALB = albumin, ALT = alanine aminotransferase, AST = aspartate aminotransferase, BMI = Body Mass Index, DBIL = direct bilirubin, GGT = γ-glutamyl transferase, GLB = globulin, Hb = hemoglobin, PLT = platelet count, RBC = red blood cell, TBA = total biliary acid, TBIL = total bilirubin, WBC = white blood cell. T1 delay = fat-suppressed delayed enhanced T1-weighted images; T2FS = fat-suppressed T2-weighted images; R-score, features from VOIT2FS and VOIT1delay were constructed and converted into a probability score.


Table E4: Odds ratio (OR) estimated by univariate and multivariate logistic regression analyses for ≥ G2
	 
	Univariate analysis
	Multivariate analysis

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

	Male
	1.15 (0.74,1.78)
	.531
	
	

	BMI (kg/m2)
	0.97 (0.91,1.03)
	.272
	
	

	Age (year)
	0.99 (0.97,1.01)
	.305
	
	

	AST (IU/mL)
	1.06 (1.05,1.08)
	< .001
	1.05 (1.03,1.06)
	< .001

	ALT (IU/mL)
	1.03 (1.02,1.03)
	< .001
	
	

	GGT (IU/mL)
	1.03 (1.02,1.04)
	< .001
	
	

	ALP (IU/mL)
	1.03 (1.02,1.04)
	< .001
	1.01 (1.00,1.03)
	.039

	ALB
	0.84 (0.79,0.89)
	< .001
	0.89 (0.83,0.95)
	.001

	GLB
	1.08 (1.04,1.13)
	< .001
	
	

	TBIL (ng/mL)
	1.07 (1.03,1.10)
	< .001
	
	

	DBIL (ng/mL)
	1.22 (1.13,1.32)
	< .001
	
	

	TBA (ng/mL)
	1.09 (1.05,1.13)
	< .001
	1.04 (1.00,1.07)
	.039

	PLT (10^9/L)
	0.80 (0.66,0.99)
	.035
	
	

	WBC (10^9/L)
	0.91 (0.80,1.03)
	.137
	
	

	RBC (10^12/L)
	0.95 (0.83,1.08)
	.408
	
	

	Hb (g/L)
	0.99 (0.98,1.01)
	.210
	
	

	R-scoreT1delay
	3.79 (2.44,5.92)
	< .001
	3.06 (1.74,5.39)
	< .001

	R-scoreT2FS
	7.93 (4.01,15.69)
	< .001
	2.84 (1.19,6.74)
	.018


Note. — ALP = alkaline phosphatase, ALB = albumin, ALT = alanine aminotransferase, AST = aspartate aminotransferase, BMI = Body Mass Index, DBIL = direct bilirubin, GGT = γ-glutamyl transferase, GLB = globulin, Hb = hemoglobin, PLT = platelet count, RBC = red blood cell, TBA = total biliary acid, TBIL = total bilirubin, WBC = white blood cell. T1 delay = fat-suppressed delayed enhanced T1-weighted images; T2FS = fat-suppressed T2-weighted images; R-score, features from VOIT2FS and VOIT1delay were constructed and converted into a probability score. 


Table E5: Selected features from VOIT2FS and VOIT1delay and the coefficients from logistic regression
	
	≥ F2
	≥ G2

	T2FS 
	Selected features
	Coefficients
	Selected features
	Coefficients

	1
	original_firstorder_Robust Mean Absolute Deviation
	-0.300388887
	original_shape_SurfaceVolumeRatio
	3.142123494

	2
	original_glcm_Correlation
	0.255791047
	log-sigma-3-0-mm-3D_glcm_ClusterShade
	10.01748283

	3
	log-sigma-3-0-mm-3D_glszm_ZoneEntropy
	0.461581437
	log-sigma-3-0-mm-3D_glcm_Correlation
	1.903323965

	4
	log-sigma-5-0-mm-3D_glcm_Imc2
	-0.165837112
	log-sigma-3-0-mm-3D_glcm_Imc1
	2.112458298

	5
	wavelet-LLH_firstorder_Variance
	-0.575145285
	log-sigma-3-0-mm-3D_glcm_Imc2
	1.953141868

	6
	wavelet-LLH_glcm_Contrast
	-0.045487754
	log-sigma-3-0-mm-3D_gldm_DependenceNonUniformity
	4.083567194

	7
	wavelet-LLH_glcm_DifferenceVariance
	0.062340954
	log-sigma-5-0-mm-3D_glcm_Correlation
	3.422051148

	8
	wavelet-LHH_firstorder_Mean
	-0.308754712
	log-sigma-5-0-mm-3D_glcm_Imc2
	0.040933322

	9
	wavelet-LHH_firstorder_RootMeanSquared
	0.04767982
	log-sigma-5-0-mm-3D_gldm_DependenceEntropy
	4.194520629

	10
	wavelet-HHL_glcm_Correlation
	0.241220539
	wavelet-LLH_gldm_DependenceNonUniformity
	-3.450148802

	11
	wavelet-LLL_glcm_Autocorrelation
	0.270028121
	wavelet-LHH_glrlm_RunLengthNonUniformity
	3.095124233

	12
	wavelet-LLL_glcm_Imc1
	-0.507501206
	wavelet-LHH_glszm_GrayLevelNonUniformity
	-0.271080102

	13
	wavelet-LLL_glcm_Imc2
	0.111678294
	wavelet-LHH_gldm_DependenceNonUniformity
	-3.274377461

	14
	wavelet-LLL_glszm_ZoneEntropy
	-0.131964262
	wavelet-HLH_gldm_DependenceNonUniformity
	1.684942815

	15
	wavelet-LLL_gldm_SmallDependenceHighGrayLevelEmphasis
	0.195456199
	wavelet-HHH_gldm_DependenceNonUniformity
	-3.30260585

	Intercept: -0.002992537
	Intercept: -0.018330132

	T1 delay 
	
	

	1
	original_firstorder_RootMeanSquared
	-4.948704507
	original_firstorder_Maximum
	-4.846384854

	2
	original_gldm_DependenceEntropy
	-12.77427952
	log-sigma-5-0-mm-3D_glcm_Imc1
	-8.230915742

	3
	log-sigma-3-0-mm-3D_gldm_DependenceEntropy
	-0.724050859
	log-sigma-5-0-mm-3D_glcm_Imc2
	1.397995022

	4
	wavelet-LHL_firstorder_Median
	-0.295137838
	log-sigma-5-0-mm-3D_glszm_GrayLevelNonUniformity
	0.759609007

	5
	wavelet-LHL_firstorder_Minimum
	-0.281749281
	wavelet-LLH_glszm_ZoneEntropy
	-3.347399866

	6
	wavelet-LHL_glcm_Autocorrelation
	-0.334571273
	wavelet-LHL_firstorder_Median
	-7.296900289

	7
	wavelet-LHL_gldm_LargeDependenceHighGrayLevelEmphasis
	0.158351565
	waveletLHL_firstorder_RootMeanSquared
	-0.161713839

	8
	wavelet-LHL_gldm_SmallDependenceHighGrayLevelEmphasis
	-0.262748754
	WaveletHLL_glszm_LargeAreaHighGrayLevelEmphasis
	-7.632401358

	9
	wavelet-HLL_firstorder_Maximum
	-1.309742002
	wavelet-HHH_firstorder_Mean
	4.82010045

	10
	wavelet-HLL_firstorder_Median
	-0.693874488
	wavelet-HHH_firstorder_Skewness
	-0.350199939

	11
	wavelet-HLL_firstorder_Range
	1.266625889
	waveletHHH_gldm_LargeDependenceHighGrayLevelEmphasis
	-5.201614318

	12
	wavelet-HLL_glcm_Idmn
	-1.283786907
	wavelet-LLL_glcm_Imc1
	-1.840832208

	13
	wavelet-HLL_glcm_Idn
	1.085708185
	

	Intercept:0.037673253
	Intercept: -0.013936128


Note. — GLCM = gray Level Co-occurrence Matrix; GLRLM = Gray Level Run Length Matrix; GLDM = Gray Level Dependence Matrix; GLSZM = Gray Level Size Zone Matrix; T1 delay = fat-suppressed delayed enhanced T1-weighted images; T2FS = fat-suppressed T2-weighted images; VOI = volume of interest.
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Figure E1. Radiomics model (A), CoRC model (B) for ≥ F2 in primary training and internal test cohort. The equation of CoRC model 1 was as follows: Z=-3.33+3.52×R-scoreT1delay +3.31×R-scoreT2FS-0.29×ALB+0.54×GGT-0.37×PLT (ez is the exponential function, Z is the exponent, CoRC R-score = ez/(ez+1); Coefficients were derived from logistic regression). Radiomics model (C), CoRC model (D) for ≥ G2 in primary training and internal test cohort. The equation of CoRC model 2 was as follows: Z=-0.50+1.32×R-scoreT1delay+0.82×R-scoreT2FS-0.47×ALB+0.32×ALP+0.97×TBA+2.71×AST (ez is the exponential function, Z is the exponent, CoRC R-score = ez/(ez+1); Coefficients were derived from logistic regression).


[image: ]
Figure E2. Calibration curve of CoRC model and Radiomics model for classifying ≥ F2 in the training (A), internal (B), temporal (C), and external (D) test cohort. Calibration curve of CoRC model and Radiomics model for classifying for ≥ G2 in the training (E), internal (F), temporal (G), and external(H) test cohort.

[image: ]
Figure E3. The questionnaire on the application of the Radiomics Quality Score (RQS). Our study assessed the RQS of 21 points online (RQS-Radiomics.world), providing an RQS score and percentage. A 100% score is reached at 36 points.


[image: Fig 5 CASE]
Figure E4. Representative 2 cases with chronic hepatitis B from the test cohort (A, B). The images from left to right are axial T2FS image, T1delay-phase image, corresponding segmentation, pathologic masson staining and hematoxylin-eosin staining. (A) a 30-year-old woman with F0&G1, the liver texture appeared smooth and homogeneous. CoRC R-score for ≥ F2 and ≥ G2 is 0.25 (threshold value 0.53) and 0.24 (threshold value 0.48). FIB-4: 1.087, APRI: 0.373,LSM:5.3 kpa. (B) a 37-year-old man with F3&G2, the liver texture showed coarseness. CoRC R-score for ≥ F2 and ≥ G2 is 0.96 and 0.70. FIB-4: 1.332, APRI: 0.936 , LSM:20.9 kpa.

[bookmark: _GoBack]
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Figure E5. Area under receiver operating characteristic curve comparison of CoRC model, Radiomics model, FIB-4, APRI and LSM in the internal (A), temporal (B) test set for classifying ≥ F2. Decision curve analysis of CoRC model, Radiomics model, FIB-4, and APRI for classifying ≥ F2 in the entire cohort (C). Area under receiver operating characteristic curve (ROC) comparison of CoRC model, Radiomics model, FIB-4, APRI, and LSM in the internal (D), temporal (E) test set for classifying ≥ G2. Decision curve analysis of CoRC model, Radiomics model, FIB-4, and APRI for classifying ≥ G2 in the entire cohort (F). APRI = aspartate transaminase-to-platelet ratio index, FIB-4 = fibrosis-4 index, LSM = liver stiffness measurement.
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