TRIPOD+AI Reporting Checklist
A Pilot Machine Learning Study for Preoperative Prediction of Pathological Lymph Node Status in PIPAC-Treated Gastric Cancer — completed in response to Reviewer 3, Comment 4; updated for Reviewer 2 (Round 1), Comments 3, 4, 5 and 11, and Reviewer 2 (Round 2), Comments 1–7 (supplementary file to the blinded manuscript; the Supplementary Methods are a second supplementary file)
This checklist follows Collins GS, Moons KGM, Dhiman P, et al. TRIPOD+AI statement: updated guidance for reporting clinical prediction models that use regression or machine-learning methods. BMJ. 2024;385:e078378. Only the Development (D) columns apply throughout, since this is a model-development study with internal cross-validation and no separate external evaluation dataset; items marked Evaluation-only (E) in the source checklist are marked “N/A” below for that reason.
“Reported” = fully addressed in the current manuscript text. “Partially reported” = addressed in principle but incomplete or pending an author-supplied value (cross-referenced to the relevant reviewer comment). “Not reported” = a genuine gap identified while completing this checklist; most of these were not raised by any reviewer but are required by TRIPOD+AI and are addressed on the title page / submission form (outside the blinded manuscript) or at the relevant location.
	Item
	Description
	Status
	Location in manuscript
	Notes

	Title

	1
	Identify the study as developing or evaluating a multivariable prediction model, the target population, and the outcome to be predicted.
	Reported
	Title page
	Development-only study (no external evaluation).

	Abstract

	2
	See TRIPOD+AI for Abstracts checklist (reproduced at the end of this document).
	Reported
	Abstract
	All sub-items reported except registration (see Item 18d).

	Introduction — Background

	3a
	Explain the healthcare context and rationale, including references to existing models.
	Reported
	Introduction
	

	3b
	Describe the target population and intended purpose/care pathway, including intended users.
	Reported
	Introduction
	Target population, intended users, intended purpose, and intended placement in the preoperative care pathway are explicitly described in the Introduction.

	3c
	Describe any known health inequalities between sociodemographic groups.
	Reported
	Limitations
	The manuscript explicitly states that sociodemographic health inequalities were not assessed because of the small single-center cohort and identifies this as a limitation requiring future evaluation.

	Introduction — Objectives

	4
	Specify study objectives, including development and/or validation.
	Reported
	Introduction, closing paragraph
	Explicitly a development-only pilot; no external validation performed.

	Methods — Data

	5a
	Sources of data (development and evaluation), rationale, representativeness.
	Reported
	Study design and participants
	Single dataset; internal cross-validation only, no separate evaluation dataset.

	5b
	Dates of participant data collection (accrual start/end; follow-up end).
	Reported
	Study design and participants
	Between January 2025 and August 2026

	Methods — Participants

	6a
	Key elements of setting, including number/location of centres.
	Reported
	Study design and participants
	Single-center PIPAC program at a national research oncology center in Kazakhstan (institution name withheld for blinded review; given on the title page). Reviewer 2, Comment 3.

	6b
	Eligibility criteria for participants.
	Reported
	Study design and participants
	Parent-program eligibility: adults with histologically confirmed locally advanced gastric adenocarcinoma (cT3–4, cN0–3, M0), ECOG 0–2, negative peritoneal cytology, and staging laparoscopy; exclusions: distant metastases, prior gastric-cancer-directed chemotherapy, radiotherapy or surgery, severe comorbidity, contraindications to laparoscopy/PIPAC, hypersensitivity to cisplatin or doxorubicin, and active infection. Patient-level adherence cannot be verified from the de-identified dataset (five patients recorded as cT2 and one as cNx, outside the nominal ranges). The 15 patients without ypN are classified by reason with counts (Reviewer 2, Comments 3–4).

	6c
	Treatments received and how handled during model development.
	Reported
	Study design and participants; Supplementary Methods S6
	PIPAC administration is described in Study design and participants using only what the dataset supports: one recorded procedure-detail entry per patient (duration, cisplatin/doxorubicin dose); therapeutic-vs-prophylactic indication and neoadjuvant intent are not recorded in the dataset and are therefore not asserted. Neoadjuvant chemotherapy cycle completeness (87.1%), the adjuvant-regimen field, and the laparoscopy-to-surgery interval are reported in Supplementary Methods S6; the specific neoadjuvant regimen name is not captured as a distinct field, noted as a residual limitation.

	Methods — Data Preparation

	7
	Data pre-processing and quality checking, including across sociodemographic groups.
	Reported
	Data preprocessing
	Data preprocessing included checks for missingness, invalid/out-of-range values, and internal consistency. Fold-specific imputation and standardization were used to prevent information leakage. Data-quality patterns were not formally compared across sociodemographic groups because of the small sample size.

	Methods — Outcome

	8a
	Define the outcome and time horizon, including rationale and consistency of assessment.
	Reported
	Predictors and outcome definition; Introduction
	Consistency of assessment across sociodemographic groups not addressed.

	8b
	Qualifications/characteristics of outcome assessors if subjective.
	Reported
	Study design — Predictors and outcome definition
	Pathological ypTNM staging was performed routinely after surgery as part of standard postoperative histopathological assessment; the study outcome, ypN status, was abstracted from the corresponding pathology report. Individual pathologists’ qualifications are not recorded.

	8c
	Actions to blind outcome assessment.
	Reported
	Methods
	Outcome assessment preceded model development, so assessors were unaware of model predictions; formal blinding to individual predictor values was not documented.

	Methods — Predictors

	9a
	Choice of initial predictors and any pre-selection.
	Reported
	Feature selection
	Two clinically defined panels compared; no univariate/LASSO screening.

	9b
	Define all predictors, including how/when measured.
	Reported
	Predictors and outcome definition; Supplementary Methods S1
	“Preoperative” is defined once, as recorded before radical surgery and before postoperative pathological assessment. The dataset does not establish whether WBC and platelet count were measured before the start of neoadjuvant treatment (a “drawn after dexamethasone” flag exists for 8/62 patients only), so no predictor is described as “pretreatment” or “baseline” (Reviewer 1, Comment 3; Reviewer 2, Round 2, Comment 2). Ordinal coding of cT (1–3 for cT2–cT4), cN (0–3), and grade (1–4), the linear-spacing assumption, and the standardization are described in Supplementary Methods S1, with the categorical (dummy-coded) sensitivity analysis.

	9c
	Qualifications/characteristics of predictor assessors if subjective.
	Not reported
	—
	cT/cN staging can involve clinician judgment; assessor details not described.

	Methods — Sample Size

	10
	Explain how study size was arrived at; justify sufficiency; sample size calculation.
	Partially reported
	—
	No formal a priori sample-size calculation was performed (this is a retrospective pilot using all available patients). This is stated here and in the response letter, not in the blinded manuscript; the achieved precision is contextualized via bootstrap CIs and the baseline/sensitivity comparisons (Reviewer 3, Comment 2), and the manuscript phrases the point estimates as an exploratory signal given the wide intervals (Reviewer 2, Comment 7).

	Methods — Missing Data

	11
	Describe how missing data were handled; reasons for omitting data.
	Reported
	Data preprocessing; Study design and participants
	Grade imputation described; specific reasons for each of the 15 outcome-missing patients, and the cN3-imbalance explanation, are now reported in Study design and participants and Table 1. For the 4 patients with gastrectomy but no recorded ypN, the reason could not be established from the available records. Table 1 now includes a p-value column comparing known and unknown ypN (Fisher / Fisher–Freeman–Halton exact tests for categorical variables; Mann–Whitney U for continuous variables; platelet count p = 0.024, clinical N stage p = 0.017, all others p > 0.4) (Reviewer 2, Comment 11).

	Methods — Analytical Methods

	12a
	How data were used/partitioned, considering sample size.
	Reported
	Model training; Statistical analysis
	Repeated stratified 5×20 outer CV; LOOCV for Firth.

	12b
	How predictors were handled (functional form, rescaling, standardization).
	Reported
	Data preprocessing; Model training; Supplementary Methods S1
	cT/cN/grade entered as linear (ordinal-coded) terms; a dummy-coded categorical sensitivity analysis (Model training; Supplementary Methods S1) showed similar performance to the linear specification.

	12c
	Model type, rationale, building steps, hyperparameter tuning, internal validation.
	Reported
	Model training; Statistical analysis; Supplementary Methods S2–S3
	Ridge penalty grid, inner cross-validation, random-forest settings, and the seven-seed robustness check are in Supplementary Methods S2; Firth software and its verification are in S3. Model complexity is deliberately limited (about 2.6 events per candidate predictor); results are an exploratory internal estimate, conditional on data-driven predictor-panel selection, and not an externally validated model (Reviewer 2, Round 2, Comments 3 and 5).

	12d
	Heterogeneity across clusters.
	N/A
	—
	Single-center study; no clusters.

	12e
	Measures/plots used to evaluate and compare model performance.
	Reported
	Statistical analysis; Results; Supplementary Methods S4
	AUC, PR-AUC, Brier (+ scaled Brier), calibration, bootstrap CIs; definitions in Supplementary Methods S4.

	12f
	Model updating from evaluation (E only).
	N/A
	—
	No external evaluation dataset.

	12g
	How evaluation predictions were calculated (E only).
	N/A
	—
	No external evaluation dataset.

	Methods — Class Imbalance

	13
	If class imbalance methods used, state why/how, and any recalibration.
	Reported
	Model training (random forest)
	Class-balanced sample weighting used for random forest only.

	Methods — Fairness

	14
	Approaches used to address model fairness and rationale.
	Not reported
	—
	No fairness-focused analysis across sociodemographic subgroups.

	Methods — Model Output

	15
	Output of the model; classification thresholds and rationale.
	Reported
	Statistical analysis; Limitations
	Predicted probabilities; 0.50 threshold explicitly described as descriptive only, not clinically optimized.

	Methods — Training vs. Evaluation

	16
	Differences between development and evaluation data.
	N/A
	—
	No separate evaluation dataset; all performance is internally cross-validated.

	Methods — Ethical Approval

	17
	Name of IRB/ethics committee; informed consent or waiver.
	Reported
	Manuscript — Ethics approval and consent to participate (approval number and date given; name of the board withheld for blinded review); board name and parent-study name on the title page (double-blind policy)
	The parent prospective study was approved by the institutional ethics board of the national research oncology center where the patients were treated (approval No. 051, 24 April 2024); all participants gave written informed consent; data were deidentified before analysis. The present study used only retrospectively analyzed, deidentified clinical data derived from this cohort. (Reviewer 1, Comment 3; Reviewer 2, Round 2, Comment 6)

	Open Science

	18a
	Funding source and role of funders.
	Reported
	Title page
	Reported on the separate title page (Acknowledgments), submitted apart from this blinded manuscript per the journal's double-blind peer-review policy.

	18b
	Conflicts of interest for all authors.
	Reported
	Title page
	Reported on the separate title page, submitted apart from this blinded manuscript per the journal's double-blind peer-review policy.

	18c
	Where study protocol can be accessed, or that none was prepared.
	Reported
	Study design and participants
	The protocol for the parent study has been published previously (reference 4 in the manuscript). No separate prespecified protocol was prepared for the present retrospective exploratory prediction-model analysis.

	18d
	Registration information, or that the study was not registered.
	Not reported
	—
	Registration status not yet supplied by the study team; to be stated on the title page / submission form, not in the blinded manuscript.

	18e
	Availability of study data.
	Reported
	Data and code availability
	The de-identified patient-level dataset analyzed in this study is available from the corresponding author on reasonable request, alongside the analysis code (item 18f).

	18f
	Availability of analytical code.
	Reported
	Data and code availability
	The analysis code (data preprocessing, cross-validation pipeline, bootstrap procedures, and figure generation) is available from the corresponding author on reasonable request.

	Patient and Public Involvement

	19
	PPI during design, conduct, reporting, interpretation, or dissemination, or none.
	Reported
	Title page / submission form (not in the blinded manuscript, per the double-blind policy)
	No patient or public involvement occurred in the design, conduct, analysis, interpretation, reporting, or dissemination planning of the study.

	Results — Participants

	20a
	Flow of participants, with/without outcome; follow-up summary if applicable.
	Reported
	Study design and participants; Figure 1
	62 → 47 analyzed / 15 excluded (outcome undefined).

	20b
	Characteristics overall and by source/setting.
	Reported
	Table 1
	WBC/platelet median (IQR) now reported in Table 1 for both groups.

	20c
	Comparison of predictor distributions vs. development data (E only).
	N/A
	—
	No external evaluation dataset.

	Results — Model Development

	21
	Number of participants and outcome events in each analysis.
	Reported
	Results; Table 1
	n=47, 18 ypN-positive (38.3%), consistent throughout.

	Results — Model Specification

	22
	Full prediction model details, to enable third-party use.
	Reported
	Model training and evaluation; Supplementary Table S1
	Standardized coefficients/odds ratios are in Results; the model intercept, standardization means/SDs, units, and prediction formula are in Supplementary Table S1 (formerly main-text Table 3).

	Results — Model Performance

	23a
	Performance estimates with confidence intervals, including key subgroups.
	Reported
	Results; Table 2; Discussion
	Subgroup-level performance not reported (small n limits this).

	23b
	Heterogeneity in performance across clusters.
	N/A
	—
	Single-center study.

	Results — Model Updating

	24
	Results of any model updating (E only).
	N/A
	—
	No external evaluation dataset.

	Discussion

	25
	Overall interpretation of main results, including fairness, vs. objectives/prior studies.
	Reported
	Discussion
	Interpretation vs. prior literature given; fairness dimension not addressed (see Items 3c/14).

	26
	Limitations, including effects on bias, statistical uncertainty, generalisability.
	Reported
	Limitations
	Extensive; also covers model complexity relative to 47 patients and 18 events, the exploratory and potentially optimistic nature of the estimates, linear predictor coding and dichotomous-outcome power (Reviewer 3), and the selection effect of excluding patients without ypN, the imbalance in clinical N stage, and treatment heterogeneity (Reviewer 2, Comments 3–4; Round 2, Comments 3–5).

	27a
	Handling poor-quality or unavailable input data at implementation.
	Reported
	Limitations
	The manuscript states that predictions should not be generated when required inputs are unavailable or unreliable and that standardized acquisition and missing-data procedures must be established during prospective validation before implementation.

	27b
	User interaction/expertise required to use the model.
	Not reported
	—
	Not addressed.

	27c
	Next steps for future research (applicability/generalisability).
	Reported
	Discussion; Limitations; Conclusions
	Prospective multicenter validation explicitly recommended.


TRIPOD+AI for Abstracts checklist
The manuscript Abstract addresses all applicable items: (1) identifies the study as model development, target population, and outcome; (2) explains healthcare context/rationale (briefly, expanded in Introduction); (3) specifies objectives (development only); (4) describes data source; (5) eligibility/setting; (6) outcome and time horizon; (7) model type, building steps, internal validation method; (8) performance measures used; (9) participants/events; (10) summary of final predictors; (11) performance estimates with CIs; (12) overall interpretation. Item 13 (registration number/registry) is not currently addressed and depends on the Registration item (18d) above.
