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Supplementary Table S1. Final model configuration and hyperparameter selection
	Parameter
	Selection approach
	Final value

	Optimizer
	fixed
	Adam

	Learning rate
	empirically selected in the development cohort
	0.001

	Batch size
	determined based on validation stability and hardware constraints
	32

	Epochs
	fixed
	50

	Loss function
	fixed
	CrossEntropyLoss

	Selection criterion
	validation performance in the development cohort
	—





Supplementary Table S2 Summary of Study Workflow and Patient Distribution Across Centers
	Step
	Description
	Number of Patients

	Step 1: Initial Patient Pool
	Patients from Center A were screened for high-risk stage II colorectal cancer.
	553

	Step 2: Treatment Groups
	Patients divided into two groups:
	

	
	- Adjuvant chemotherapy group
	307

	
	- Non-adjuvant chemotherapy group
	246

	Step 3: Outcome Comparison
	Prognostic outcomes were compared between the chemotherapy and non-chemotherapy groups.
	553

	Step 4: Selection for Study
	From the chemotherapy group, patients with complete clinical and imaging data were selected.
	239

	Step 5: Additional Centers
	Additional data collected from two other centers:
	

	
	- Center B
	481

	
	- Center C
	58

	Step 6: Final Combined Cohort
	Combined cohort from all three centers for predictive model development.
	778



Supplementary Table S3 Baseline Characteristics of Center A Patients (N=239)
	Characteristic
	Median (IQR) or Number (Percentage)

	Gender
	

	    Male
	140 (58.6%)

	    Female
	99 (41.4%)

	MLH1
	

	    Positive
	201 (84.1%)

	    Negtive
	38 (15.9%)

	MSH2
	

	    Positive
	214 (89.5%)

	    Negtive
	25 (10.5%)

	MSH6
	

	    Positive
	209 (87.4%)

	    Negtive
	30 (12.6%)

	PSM2
	

	    Positive
	207 (86.6%)

	    Negtive
	32 (13.4%)

	MMR state
	

	    pMMR
	218 (91.2%)

	    dMMR
	21 (8.8%)

	Family history
	

	    No
	205 (85.8%)

	    Yes
	34 (14.2%)

	Depth of invasion
	

	T3
	140(58.58%)

	T4
	99(41.42%)

	Lymphovascular invasion
	

	YES
	39(16.32%)

	NO
	200(83.68%)

	Number of lymph nodes sampled
	

	<12
	58(24.27%)

	≥12
	181(75.73%)

	Tumor grade, %
	

	Well differentiated
	104(43.51%)

	Moderately differentiated
	108(45.19%)

	Poorly or undifferentiated
	27(11.30%)

	Perineural invasion
	

	YES
	139(58.16%)

	NO
	100(41.84%)

	Surgery way
	

	    lapartomy
	55 (23.0%)

	    laparoscope
	184 (77.0%)

	Tumor location
	

	    Ascending colon
	29 (12.1%)

	    Transverse colon
	24 (10.0%)

	    Descending colon
	62 (25.9%)

	    Sigmoid colon and Upper rectum
	73 (30.5%)

	    Hepatic flexure
	31 (13.0%)

	    Splenic flexure
	20 (8.4%)

	Tumor type
	

	    Adenocarcinoma
	179 (74.9%)

	    Mixed Adenocarcinoma
	47 (19.7%)

	    Mucinous Adenocarcinoma
	13 (5.4%)

	Tumor shape
	

	    Ulcerative
	161 (67.4%)

	    Polypoid
	55 (23.0%)

	    Exophytic
	11 (4.6%)

	    Fungating
	8 (3.3%)

	    Cauliflower-like
	4 (1.7%)

	Blood type
	

	    A
	77 (32.2%)

	    B
	60 (25.1%)

	    O
	87 (36.4%)

	    AB
	15 (6.3%)

	SIS
	0.00 (0.00-4.00)

	Age
	65.00 (53.00-75.00)

	BMI
	23.44 (20.55-26.91)

	NLR
	2.10 (1.33-3.80)

	LMR
	4.48 (3.13-6.57)

	PLR
	159.21 (100.57-253.58)

	SIRI
	0.75 (0.51-1.46)

	SII
	412.40 (246.37-727.82)

	WBC
	6.70 (5.08-8.79)

	NEUT
	3.77 (2.65-5.16)

	LYMPH
	1.88 (1.07-2.82)

	MONO
	0.42 (0.28-0.63)

	RBC
	4.63 (4.00-5.08)

	HB
	135.00 (118.00-153.00)

	Plt
	248.00 (199.00-314.50)

	Alb
	43.05 (38.40-46.75)

	KI-67
	0.70 (0.38-0.80)

	AFP
	2.30 (1.43-3.61)

	CEA
	3.80 (1.72-13.03)

	CA125
	12.29 (6.47-25.00)

	CA153
	9.30 (4.67-18.96)

	CA199
	16.40 (4.85-33.82)

	Tumorsize
	3.00 (2.00-4.00)

	Chemotherapy cycle
	3.00 (1.00-5.00)

	TP
	72.00 (68.08-78.60)

	Glb
	29.80 (27.00-32.90)

	A/G
	1.40 (1.10-1.55)

	ALT
	12.50 (7.50-20.00)

	AST
	16.10 (10.10-25.45)

	AST/ALT
	1.19 (0.85-1.44)

	TBIL
	11.30 (5.60-26.70)

	DBIL
	3.45 (2.00-5.40)

	IDIL
	7.70 (3.00-10.80)

	TBA
	4.50 (1.60-5.75)

	ALP
	77.90 (63.40-100.40)

	GGT
	20.00 (12.00-33.00)

	CHE
	7.10 (6.10-8.80)

	Urea
	4.60 (3.53-5.68)

	CREA
	86.65 (65.40-101.80)

	UA
	328.35 (255.55-389.20)


Note: Numerical data are presented as median (IQR). Categorical variables are presented as number (percentage). MMR = mismatch repair; SIS = Systemic Immune-Inflammation Index; NLR = Neutrophil-to-Lymphocyte Ratio; LMR = Lymphocyte-to-Monocyte Ratio; PLR = Platelet-to-Lymphocyte Ratio; SIRI = Systemic Inflammation Response Index; SII = Systemic Immune-Inflammation Index; WBC = White Blood Cell Count; NEUT = Neutrophil Count; LYMPH = Lymphocyte Count; MONO = Monocyte Count; RBC = Red Blood Cell Count; HB = Hemoglobin; Plt = Platelet Count; Alb = Albumin; AFP = Alpha-Fetoprotein; CEA = Carcinoembryonic Antigen; CA125 = Cancer Antigen 125; CA153= Cancer Antigen 153; CA199 = Cancer Antigen 19-9; TP=Total Protein; Glb=Globulin; ALT=Alanine Aminotransferase; AST=Aspartate Aminotransferase; TBIL=Total Bilirubin; DBIL=Direct Bilirubin; IDIL=Indirect Bilirubin; TBA=Total Bile Acid; ALP=Alkaline Phosphatase; GGT=Gamma-Glutamyl Transferase; CHE = Cholinesterase.



Supplementary Table S4 Binned calibration summary in the external cohort (Center C, n=58)
	Risk group (quartiles)
	n
	Mean predicted risk
	Observed deaths (k)
	Observed event rate % (95% CI)

	Q1 (lowest)
	14
	0.04
	0
	0.0% (0.0–21.5)

	Q2
	14
	0.12
	1
	7.1% (1.3–31.5)

	Q3
	15
	0.28
	3
	20.0% (7.0–45.2)

	Q4 (highest)
	15
	0.52
	5
	33.3% (15.2–58.3)

	Overall
	58
	0.19
	9
	15.5% (8.4–26.9)


Note: Patients were grouped by quartiles of predicted risk. Confidence intervals were computed using Wilson intervals.


