Supplementary Table S1. Detailed subgroup results
	Subgroup
	Category
	N
	C-index
	HR (95% CI)

	Age at diagnosis
	< 40 years
	829
	0.741
	1.00 (reference)

	
	40-50 years
	2,697
	0.756
	1.18 (1.06-1.31)**

	
	P for interaction
	
	0.312
	

	Sex
	Male
	1,895
	0.748
	1.00 (reference)

	
	Female
	1,631
	0.757
	0.92 (0.85-1.00)

	
	P for interaction
	
	0.548
	

	Race/Ethnicity
	White
	2,624
	0.750
	1.00 (reference)

	
	Black
	533
	0.761
	1.15 (1.02-1.29)*

	
	Asian/Pacific Islander
	317
	0.745
	0.98 (0.84-1.14)

	
	P for interaction
	
	0.423
	

	Tumor location
	Pancreatic head
	1,610
	0.755
	1.00 (reference)

	
	Pancreatic body
	453
	0.748
	1.08 (0.95-1.23)

	
	Pancreatic tail
	640
	0.749
	0.95 (0.85-1.06)

	
	P for interaction
	
	0.687
	


Note. Subgroup analyses were performed using stratified Cox proportional hazards regression models. C-index was calculated within each subgroup to assess model discrimination performance. Interaction P-values were derived from likelihood ratio tests comparing models with and without the respective interaction term. All interaction P-values > 0.05 indicate consistent prognostic performance across subgroups. *P < 0.05, **P < 0.01, ***P < 0.001. HR = hazard ratio; CI = confidence interval.


Supplementary Table S2. Bootstrap-corrected model performance
	Performance Metric
	Original estimate
	Bootstrap-corrected estimate
	Optimism

	C-index
	0.752
	0.748
	0.004

	1-year AUC
	0.768
	0.762
	0.006

	3-year AUC
	0.753
	0.747
	0.006

	5-year AUC
	0.741
	0.735
	0.006

	Calibration slope
	0.987
	0.978
	0.009


Note. Internal validation was performed using 1,000 bootstrap resamples with replacement from the original training cohort. "Optimism" represents the difference between the original and bootstrap-corrected performance estimates, quantifying the degree of model overfitting. All optimism values < 0.01 indicate minimal overfitting and excellent model robustness. AUC = area under the receiver operating characteristic curve.


Supplementary Table S3. Sensitivity analyses
	Analysis Scenario
	C-index
	Age HR (95% CI)†
	Stage IV HR (95% CI)
	Surgery HR (95% CI)

	Original model (N = 3,526)
	0.752
	1.12 (1.08-1.16)***
	3.24 (2.85-3.69)***
	0.42 (0.38-0.47)***

	Scenario 1: Exclude unknown stage (N = 3,510)
	0.750
	1.12 (1.08-1.16)***
	3.25 (2.86-3.70)***
	0.42 (0.38-0.47)***

	Scenario 2: Exclude rare histologies (N = 2,914)
	0.755
	1.13 (1.09-1.17)***
	3.31 (2.89-3.79)***
	0.41 (0.37-0.46)***

	Scenario 3: Surgery only (N = 2,356)
	0.738
	1.10 (1.05-1.15)***
	2.98 (2.54-3.50)***
	—

	Scenario 4: Chemotherapy only (N = 2,284)
	0.745
	1.11 (1.06-1.16)***
	3.12 (2.68-3.63)***
	0.45 (0.40-0.51)***


Note. Sensitivity analyses were conducted under four scenarios to evaluate model robustness. Scenario 1: Excluded 16 patients with unknown AJCC 8th edition stage; Scenario 2: Excluded 612 patients with rare histologic subtypes (each representing < 1% of cohort); Scenario 3: Restricted to 2,356 patients who received surgical resection; Scenario 4: Restricted to 2,284 patients who received systemic chemotherapy. †Per 5-year increase in age at diagnosis. ***P < 0.001. Highly consistent hazard ratios and C-index values across all scenarios confirm the stability of the prognostic nomogram.


