Supplementary Materials
Table S1. TRIPOD+AI Checklist. The following checklist details adherence to the TRIPOD+AI Statement (Collins GS, et al. BMJ 2024;385:e078378). Items marked “Fully adhered” were completely addressed in the manuscript. Items marked “Partially adhered” were addressed but with limitations noted. Items marked “Not adhered” were not addressed. Items marked “Not applicable” were irrelevant to this study.
	Item
	TRIPOD+AI Topic
	Adherence
	Location / Explanation

	1
	Title identifies study as development/validation of a prediction model, specifies target population, outcome, and predictors
	Fully adhered
	Title: “Development and Validation of a Nomogram and Preoperative Early-Recurrence Score for Pancreatic Ductal Adenocarcinoma”

	2
	Structured abstract with background, methods, results, conclusions
	Fully adhered
	Abstract includes Background, Methods, Results, Conclusions

	3
	Background explains medical context, existing evidence on prediction models, and rationale/objectives
	Fully adhered
	Background section; limitations of AJCC stage and existing radiomics models discussed

	4
	Source of data: study design, setting, dates, participant selection
	Fully adhered
	Methods: Study Design and Oversight; Participants and Eligibility (January 2018–June 2022, tertiary center)

	5
	Participants: eligibility criteria, treatment details, source of participants
	Fully adhered
	Methods: Participants and Eligibility; consecutive patients, resectability criteria, exclusion criteria listed

	6
	Outcome: definition, timepoint, assessor blinding, competing risks
	Fully adhered
	Methods: Outcomes and follow-up; early recurrence defined as ≤12 months; death without recurrence treated as competing event

	7
	Predictors: definitions, assessment time, predictor assessment blinding, selection approach
	Fully adhered
	Methods: Predictor definitions and blinding; CA19-9 within 14 days, CT within 30 days; radiologists blinded to outcomes

	8
	Sample size: rationale for development and validation sample size
	Partially adhered
	Methods: Sample size and EPV; EPV≈10 discussed (68 events, ≤6–7 degrees of freedom), but formal sample-size calculation (e.g., based on anticipated C-statistic) was not reported

	9
	Missing data: handling of missing predictor/outcome data
	Not adhered
	Not reported in the main text; although the R package mice was listed among analysis tools, the manuscript does not state whether multiple imputation or complete-case analysis was used

	10
	Model specification: model type and coding of predictors
	Fully adhered
	Methods: Primary model; penalized logistic regression (ridge/L2), log2 CA19-9, binary CT features; restricted cubic splines considered

	11
	Model development: predictor selection, model-building procedure
	Fully adhered
	Methods: Primary model; 10-fold cross-validation for λ tuning; final functional forms selected by AIC under cross-validation

	12
	Internal validation: approach to assess overfitting and optimism
	Fully adhered
	Methods: Internal validation; bootstrap resampling (B=1000) with optimism correction

	13
	External validation: independent data for validation
	Fully adhered
	Methods: Internal test and temporal validation; temporal cohort (July–December 2022, n=32)

	14
	Performance measures: discrimination, calibration, clinical utility
	Fully adhered
	Methods: Calibration and discrimination; AUC, DeLong CIs, calibration slope/intercept, Brier score, DCA

	15
	Results — Participant flow: numbers, exclusions, cohort allocation
	Fully adhered
	Figure 1; Results: Baseline characteristics

	16
	Results — Participant characteristics: descriptive statistics
	Fully adhered
	Table 1, Table 2

	17
	Results — Univariable analysis: association of each predictor with outcome
	Fully adhered
	Table 3 (univariable and multivariable coefficients)

	18
	Results — Model specification: complete prediction model presented
	Fully adhered
	Figure 3 (nomogram); ERS linear predictor and probability formulas provided

	19
	Results — Model performance: discrimination, calibration, clinical utility
	Fully adhered
	Results: Discrimination, Calibration, Clinical utility; AUCs, calibration plots, DCA figures

	20
	Results — Model validation: performance in validation cohorts
	Fully adhered
	Results: Internal test and temporal validation; Table 4, Table 5, Figure 4

	21
	Results — Model updating: updated model if performed
	Not applicable
	No model updating was performed

	22
	Discussion — Limitations: sources of bias, generalizability, applicability
	Fully adhered
	Discussion: Limitations; single-center design, CA19-9 pitfalls, sample size, scanner heterogeneity discussed

	23
	Discussion — Interpretation: comparison with existing models and clinical context
	Fully adhered
	Discussion: Preoperative prediction of early recurrence; comparison with AJCC, radiomics, and deep-learning models

	24
	Discussion — Implications: practical use, future research, policy
	Fully adhered
	Discussion: Clinical implications; neoadjuvant selection, surveillance intensity, trial enrichment

	25
	Supplementary information: availability of supplementary materials
	Partially adhered
	Inter-reader agreement (Cohen’s κ) was referenced as being in the supplement, but the supplementary document was not provided with this submission

	26
	Funding: sources of funding
	Fully adhered
	Declarations: Funding listed as “Not applicable”

	27
	Other information: registration, protocol, data sharing
	Fully adhered
	Declarations: Ethics approval, data availability, and code availability statements provided

	AI1
	Data preprocessing and feature engineering
	Fully adhered
	Methods: CA19-9 log2 transformation with small constant; prespecified CT features (necrosis ≥30%, peritumoral invasion)

	AI2
	Model class and architecture
	Fully adhered
	Methods: Penalized logistic regression (ridge/L2) using glmnet; linear predictor and sigmoid probability specified

	AI3
	Hyperparameter optimization
	Fully adhered
	Methods: Tuning parameter λ chosen by 10-fold cross-validation in the training set

	AI4
	Model selection and internal validation strategy
	Fully adhered
	Methods: Bootstrap resampling (B=1000) with full pipeline refitting; optimism-corrected metrics reported

	AI5
	Software, packages, and code availability
	Partially adhered
	Methods: R v4.3 and packages listed; Declarations: Code available upon request, but not deposited in a public repository

	AI6
	Model interpretability and explainability
	Fully adhered
	Figure 3 (point-based nomogram); adjusted ORs with 95% CIs; human-readable CT phenotypes

	AI7
	Fairness and bias evaluation
	Not adhered
	No formal evaluation of algorithmic fairness (e.g., across sex, age, or tumor location subgroups) was performed

	AI8
	Model updating and monitoring plan
	Not applicable
	No prospective updating or monitoring plan was specified
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