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Supplementary tables
Supplementary Table S1. Final model coefficients and baseline survival values.
Supplementary Model Specification for Absolute Survival Prediction
Prepared: 2026-07-27
This table provides the fixed final Cox model coefficients and baseline survival values needed to reproduce the 1-, 3-, and 5-year overall survival predictions from the final nomogram.
Final model
`Surv(months, status) ~ AJCCT + AJCCN + AJCCM + CEA`
Reference categories:
AJCC T stage: T1
AJCC N stage: N0
AJCC M stage: M0
Pretreatment CEA: <5 ng/mL
Prediction formula
The linear predictor (LP) is calculated as:
`LP = sum(beta_j * X_j)`
where `X_j = 1` if the patient has the corresponding category and `0` otherwise. The predicted overall survival probability at time `t` months is:
`S(t|X) = S0(t)^exp(LP)`
The predicted death probability at time `t` months is:
`1 - S(t|X)`
The baseline survival values below were estimated from the development-cohort Cox model using `basehaz(centered = FALSE)`.
Cox coefficients
	Predictor term
	Coefficient beta
	HR
	95% CI
	P value

	AJCC T2 vs T1
	-0.0425771
	0.9583166
	0.5139256-1.7869721
	0.893

	AJCC T3 vs T1
	0.4397239
	1.5522785
	0.9356877-2.5751847
	0.089

	AJCC T4 vs T1
	0.8529432
	2.3465432
	1.4022957-3.9266074
	0.001

	AJCC N1 vs N0
	0.5219175
	1.6852561
	1.3580233-2.0913398
	<0.001

	AJCC N2 vs N0
	0.9486174
	2.5821370
	2.0863158-3.1957921
	<0.001

	AJCC M1a vs M0
	1.3371576
	3.8082038
	3.1844678-4.5541097
	<0.001

	AJCC M1b vs M0
	1.7025758
	5.4880654
	4.5139257-6.6724318
	<0.001

	CEA >=5 ng/mL vs <5 ng/mL
	0.6098417
	1.8401400
	1.5654407-2.1630430
	<0.001


Baseline survival
	Time point
	Months
	Baseline survival S0(t)

	1 year
	12
	0.992455010604669

	3 years
	36
	0.964998265994057

	5 years
	60
	0.939856757140026


Notes
1. These values correspond to the final simplified Model B.
2. Tumor grade is not included in the final prediction equation because the grade-containing Model A violated the proportional hazards assumption.
3. These coefficients and baseline survival values should be included in a supplementary table if the target journal expects the model to be reproducible from the manuscript.
Supplementary Table S2. Available data-preparation audit.
Supplementary Data-Preparation Audit
Prepared: 2026-07-27
This file summarizes the data-preparation audit available from the finalized analysis workflow. It describes the analysis dataset after source extraction and eligibility filtering had already been completed. Therefore, it should be reported as an available analysis-dataset audit, not as a complete original source-level exclusion flow.
Supplementary Table S2. Available data-preparation audit
	Item
	Value

	Total observations in finalized analysis dataset
	7,164

	Development cohort observations
	3,447

	Internal-validation cohort observations
	3,446

	External-validation cohort observations
	271

	Original zero-month survival observations
	62

	Final zero-month survival observations after replacement by 0.5 month
	0

	Missing model-variable values after preprocessing
	0


Interpretation
1. The finalized analysis dataset contained 7,164 patients and no missing values in model variables after preprocessing.
2. Sixty-two records originally had zero-month survival time. These were retained and assigned a survival time of 0.5 month for the primary Cox analyses to ensure strictly positive survival times.
3. The local R workflow does not preserve the number of patients excluded at each earlier source-selection step, such as original SEER extraction, preoperative chemoradiotherapy exclusion, incomplete data exclusion, or multiple-primary exclusion.
4. If available, the original SEER*Stat session, data-extraction log, or source data dictionary should be used to build a complete participant flow diagram before submission.
Supplementary Table S3. Univariable Cox regression results.
Supplementary Table S3. Univariable Cox Regression Results
Prepared: 2026-07-27
Source file:
`C:\Users\lenovo\Desktop\EOCRC_Nomogram_Upgrade\results_for_manuscript\24_Univariable_Cox_Results.csv`
Exact CSV copy:
`C:\Users\lenovo\Documents\New project\eocrc_audit_outputs\Supplementary_Table_S3_Univariable_Cox_Results.csv`
	Variable
	Comparison
	HR
	95% CI
	P value

	Age
	Per year
	0.997
	0.985-1.009
	0.600

	Race
	Black vs White
	1.282
	1.069-1.538
	0.008

	Race
	Other vs White
	0.863
	0.685-1.087
	0.210

	Sex
	Female vs male
	1.069
	0.929-1.229
	0.353

	Marital status
	Single vs married
	1.515
	1.317-1.743
	<0.001

	Tumor site
	Left colon vs right colon
	0.823
	0.704-0.961
	0.014

	Tumor site
	Rectum vs right colon
	0.755
	0.622-0.917
	0.005

	Histology
	Other vs adenocarcinoma
	2.821
	1.998-3.983
	<0.001

	Histology
	Mucinous/SRCC vs adenocarcinoma
	1.721
	1.389-2.132
	<0.001

	Grade
	Moderately differentiated vs well differentiated
	1.214
	0.845-1.746
	0.294

	Grade
	Poorly differentiated vs well differentiated
	2.312
	1.584-3.373
	<0.001

	Grade
	Undifferentiated vs well differentiated
	3.937
	2.548-6.082
	<0.001

	AJCC T stage
	T2 vs T1
	0.993
	0.533-1.852
	0.984

	AJCC T stage
	T3 vs T1
	3.352
	2.035-5.522
	<0.001

	AJCC T stage
	T4 vs T1
	8.209
	4.968-13.564
	<0.001

	AJCC N stage
	N1 vs N0
	2.838
	2.303-3.498
	<0.001

	AJCC N stage
	N2 vs N0
	5.855
	4.801-7.141
	<0.001

	AJCC M stage
	M1a vs M0
	6.505
	5.510-7.680
	<0.001

	AJCC M stage
	M1b vs M0
	11.188
	9.375-13.352
	<0.001

	CEA
	>=5 ng/mL vs <5 ng/mL
	3.784
	3.256-4.397
	<0.001

	Radiotherapy status
	Yes vs no
	1.120
	0.883-1.421
	0.349

	Chemotherapy status
	Yes vs no
	1.750
	1.483-2.064
	<0.001

	Lymph-node-yield category
	>=12 vs <12 examined regional lymph nodes
	0.488
	0.276-0.863
	0.014

	Tumor size
	>=5 cm vs <5 cm
	1.203
	1.045-1.384
	0.010


Abbreviations: CEA, carcinoembryonic antigen; CI, confidence interval; HR, hazard ratio; SRCC, signet-ring cell carcinoma.
Supplementary Table S4. Proportional hazards diagnostics.
Supplementary Table S4. Proportional Hazards Diagnostics for Model A and Model B
Prepared: 2026-07-27
Source file:
`C:\Users\lenovo\Desktop\EOCRC_Nomogram_Upgrade\results_for_manuscript\11_PH_Test_Results_Complete.csv`
Exact CSV copy:
`C:\Users\lenovo\Documents\New project\eocrc_audit_outputs\Supplementary_Table_S4_PH_Diagnostics.csv`
The proportional hazards assumption was evaluated using Schoenfeld residual tests. Model A included tumor grade, AJCC T stage, AJCC N stage, AJCC M stage, and pretreatment CEA. Model B omitted tumor grade and included AJCC T stage, AJCC N stage, AJCC M stage, and pretreatment CEA.
	Model
	Variable
	Chi-square
	df
	P value
	Interpretation

	Model A
	Grade
	26.576
	3
	<0.001
	Major PH violation; main reason grade was removed from final Cox model

	Model A
	AJCC T stage
	2.490
	3
	0.477
	No evidence of PH violation

	Model A
	AJCC N stage
	5.670
	2
	0.059
	Borderline signal

	Model A
	AJCC M stage
	5.357
	2
	0.069
	Borderline signal

	Model A
	CEA
	0.701
	1
	0.403
	No evidence of PH violation

	Model A
	Global
	34.721
	11
	<0.001
	Global PH violation

	Model B
	AJCC T stage
	3.685
	3
	0.297
	No evidence of PH violation

	Model B
	AJCC N stage
	6.931
	2
	0.031
	Possible mild time dependence

	Model B
	AJCC M stage
	5.822
	2
	0.054
	Borderline signal

	Model B
	CEA
	0.365
	1
	0.545
	No evidence of PH violation

	Model B
	Global
	13.519
	8
	0.095
	Global PH test acceptable


Abbreviations: CEA, carcinoembryonic antigen; PH, proportional hazards.
Supplementary Table S5. Grade-stratified Model C sensitivity analysis.
Supplementary Table S5. Grade-Stratified Sensitivity Analysis
Prepared: 2026-08-01
Model B: `Surv(months, status) ~ AJCCT + AJCCN + AJCCM + CEA`
Model C: `Surv(months, status) ~ AJCCT + AJCCN + AJCCM + CEA + strata(Grade)`
Model C treats tumor grade as a stratification factor. Therefore, grade does not receive an ordinary Cox coefficient, hazard ratio, or conventional nomogram point assignment.
Partial likelihoods of stratified and unstratified Cox models are computed over different risk sets and are therefore not directly comparable. The logLik, AIC and BIC values are shown for completeness only and must not be interpreted as evidence that Model C fits better.
	Domain
	Scope
	Metric
	Model B
	Model C
	Difference or note
	Source

	Model fit and PH
	Development cohort
	logLik
	-5518.839
	-4754.370
	Not directly comparable between stratified and unstratified Cox models; shown for completeness only.
	critique2_ModelB_vs_ModelC_summary.csv

	Model fit and PH
	Development cohort
	AIC
	11053.679
	9524.740
	Not directly comparable between stratified and unstratified Cox models; must not be interpreted as evidence that Model C fits better.
	critique2_ModelB_vs_ModelC_summary.csv

	Model fit and PH
	Development cohort
	BIC
	11091.024
	9562.086
	Not directly comparable between stratified and unstratified Cox models; must not be interpreted as evidence that Model C fits better.
	critique2_ModelB_vs_ModelC_summary.csv

	Model fit and PH
	Development cohort
	Global_PH_P
	0.095
	0.390
	PH diagnostic comparison; Model C includes strata(Grade).
	critique2_ModelB_vs_ModelC_summary.csv

	PH diagnostics
	Development cohort
	AJCCT PH P value
	0.297
	0.808
	Schoenfeld residual test.
	critique2_ModelB_vs_ModelC_PH.csv

	PH diagnostics
	Development cohort
	AJCCN PH P value
	0.031
	0.196
	Schoenfeld residual test.
	critique2_ModelB_vs_ModelC_PH.csv

	PH diagnostics
	Development cohort
	AJCCM PH P value
	0.054
	0.107
	Schoenfeld residual test.
	critique2_ModelB_vs_ModelC_PH.csv

	PH diagnostics
	Development cohort
	CEA PH P value
	0.545
	0.389
	Schoenfeld residual test.
	critique2_ModelB_vs_ModelC_PH.csv

	PH diagnostics
	Development cohort
	GLOBAL PH P value
	0.095
	0.390
	Schoenfeld residual test.
	critique2_ModelB_vs_ModelC_PH.csv

	Discrimination
	Development
	3-year-risk C-index
	0.813
	0.820
	Model C minus Model B=0.007
	critique2_ModelB_vs_ModelC_cindex.csv

	Discrimination
	Internal validation
	3-year-risk C-index
	0.805
	0.814
	Model C minus Model B=0.010
	critique2_ModelB_vs_ModelC_cindex.csv

	Discrimination
	External validation
	3-year-risk C-index
	0.700
	0.707
	Model C minus Model B=0.007
	critique2_ModelB_vs_ModelC_cindex.csv

	Time-dependent ROC
	Development
	1-year AUC
	0.841
	0.859
	Model C minus Model B=0.017
	critique2_ModelB_vs_ModelC_time_auc.csv

	Time-dependent ROC
	Development
	3-year AUC
	0.857
	0.862
	Model C minus Model B=0.005
	critique2_ModelB_vs_ModelC_time_auc.csv

	Time-dependent ROC
	Development
	5-year AUC
	0.844
	0.846
	Model C minus Model B=0.002
	critique2_ModelB_vs_ModelC_time_auc.csv

	Time-dependent ROC
	Internal validation
	1-year AUC
	0.810
	0.839
	Model C minus Model B=0.029
	critique2_ModelB_vs_ModelC_time_auc.csv

	Time-dependent ROC
	Internal validation
	3-year AUC
	0.841
	0.848
	Model C minus Model B=0.007
	critique2_ModelB_vs_ModelC_time_auc.csv

	Time-dependent ROC
	Internal validation
	5-year AUC
	0.845
	0.849
	Model C minus Model B=0.004
	critique2_ModelB_vs_ModelC_time_auc.csv

	Time-dependent ROC
	External validation
	1-year AUC
	0.604
	0.608
	Model C minus Model B=0.003
	critique2_ModelB_vs_ModelC_time_auc.csv

	Time-dependent ROC
	External validation
	3-year AUC
	0.705
	0.712
	Model C minus Model B=0.007
	critique2_ModelB_vs_ModelC_time_auc.csv

	Time-dependent ROC
	External validation
	5-year AUC
	0.726
	0.734
	Model C minus Model B=0.008
	critique2_ModelB_vs_ModelC_time_auc.csv

	Decision curve analysis
	Development
	3-year DCA threshold count
	
	
	Model C had higher net benefit at 45 of 60 thresholds from 0.01 to 0.60.
	critique2_DCA_ModelB_vs_ModelC_threshold_summary.csv

	Decision curve analysis
	Internal validation
	3-year DCA threshold count
	
	
	Model C had higher net benefit at 47 of 60 thresholds from 0.01 to 0.60.
	critique2_DCA_ModelB_vs_ModelC_threshold_summary.csv

	Decision curve analysis
	External validation
	3-year DCA threshold count
	
	
	Model C had higher net benefit at 38 of 60 thresholds from 0.01 to 0.60.
	critique2_DCA_ModelB_vs_ModelC_threshold_summary.csv


Supplementary Table S6. Grade-stratified Model C prediction specification.
Supplementary Table S6. Grade-Stratified Model C Prediction Specification
Prepared: 2026-08-01
Model C was fitted in the development cohort as:
```text
Surv(months, status) ~ AJCCT + AJCCN + AJCCM + CEA + strata(Grade)
```
In this stratified Cox model, tumor grade defines separate baseline hazards. The ordinary linear predictor contains only AJCC T stage, AJCC N stage, AJCC M stage, and pretreatment CEA. For a patient in grade stratum g, predicted overall survival at time t is:
```text
S(t | X, Grade = g) = S0_g(t) ^ exp(LP)
```
where S0_g(t) is the grade-specific baseline survival and LP is the sum of the coefficients below for the patient's non-reference categories. Reference categories are AJCC T1, AJCC N0, AJCC M0, and CEA <5 ng/mL.
Model C Coefficients
	Predictor
	Coefficient
	HR
	95% CI
	P value
	Reference

	AJCC T2 vs T1
	-0.026091
	0.974
	0.522-1.817
	0.935
	T1

	AJCC T3 vs T1
	0.415358
	1.515
	0.913-2.515
	0.108
	T1

	AJCC T4 vs T1
	0.744247
	2.105
	1.255-3.530
	0.005
	T1

	AJCC N1 vs N0
	0.513979
	1.672
	1.347-2.076
	<0.001
	N0

	AJCC N2 vs N0
	0.890565
	2.437
	1.965-3.021
	<0.001
	N0

	AJCC M1a vs M0
	1.324875
	3.762
	3.145-4.499
	<0.001
	M0

	AJCC M1b vs M0
	1.702090
	5.485
	4.516-6.663
	<0.001
	M0

	CEA >=5 ng/mL vs <5 ng/mL
	0.654561
	1.924
	1.638-2.261
	<0.001
	<5 ng/mL


Grade-Specific Baseline Survival
	Grade stratum
	Horizon
	Time, months
	Baseline cumulative hazard
	Baseline survival

	Well
	1-year
	12
	0.008463
	0.991573

	Well
	3-year
	36
	0.036583
	0.964078

	Well
	5-year
	60
	0.051749
	0.949568

	Moderately
	1-year
	12
	0.005662
	0.994354

	Moderately
	3-year
	36
	0.032749
	0.967781

	Moderately
	5-year
	60
	0.061773
	0.940096

	Poorly
	1-year
	12
	0.012176
	0.987898

	Poorly
	3-year
	36
	0.049380
	0.951819

	Poorly
	5-year
	60
	0.073469
	0.929165

	Undifferentiated
	1-year
	12
	0.021781
	0.978455

	Undifferentiated
	3-year
	36
	0.064268
	0.937754

	Undifferentiated
	5-year
	60
	0.102610
	0.902479


Grade Stratum Size
	Cohort
	Grade stratum
	N
	Deaths
	Censored

	Development
	Well
	198
	31
	167

	Development
	Moderately
	2502
	493
	2009

	Development
	Poorly
	616
	204
	412

	Development
	Undifferentiated
	131
	59
	72

	Internal validation
	Well
	187
	26
	161

	Internal validation
	Moderately
	2517
	476
	2041

	Internal validation
	Poorly
	594
	234
	360

	Internal validation
	Undifferentiated
	148
	58
	90

	External validation
	Well
	43
	7
	36

	External validation
	Moderately
	191
	60
	131

	External validation
	Poorly
	28
	13
	15

	External validation
	Undifferentiated
	9
	7
	2


Interpretation for the Manuscript
Model C is a valid stratified Cox prediction model. It can be used for absolute survival prediction if the patient's tumor grade is known and the appropriate grade-specific baseline survival value is applied. It is less portable than the primary Model B nomogram because one common point scale is no longer sufficient; the prediction requires separate baseline survival scales for well, moderately, poorly differentiated, and undifferentiated disease. This supports reporting Model C as a sensitivity analysis rather than replacing the primary point-based nomogram.
Supplementary Table S7. Exploratory NRI/IDI sensitivity analysis.
Supplementary Table S7. Exploratory NRI/IDI Sensitivity Analysis
Prepared: 2026-08-01
Comparison:
```text
TNM-only benchmark vs final TNM + CEA model
```
Category-free NRI and IDI were calculated as exploratory sensitivity outputs. These results should not be used as the primary evidence for incremental prognostic value because category-free NRI can overstate improvement, particularly when changes in C-index and IDI are small.
Exact CSV:
`C:\Users\lenovo\Documents\New project\eocrc_audit_outputs\Supplementary_Table_S7_Exploratory_NRI_IDI_Sensitivity.csv`
	Cohort
	Time
	NRI, estimate (95% CI)
	IDI, estimate (95% CI)

	Development
	1-year
	0.703 (0.589-0.825)
	0.006 (0.001-0.011)

	Development
	3-year
	0.784 (0.700-0.871)
	0.016 (0.010-0.022)

	Development
	5-year
	0.719 (0.620-0.815)
	0.016 (0.010-0.023)

	Internal validation
	1-year
	0.658 (0.520-0.802)
	0.006 (0.001-0.012)

	Internal validation
	3-year
	0.723 (0.643-0.810)
	0.014 (0.009-0.020)

	Internal validation
	5-year
	0.691 (0.592-0.789)
	0.012 (0.006-0.019)

	External validation
	1-year
	-0.124 (-0.669-0.492)
	-0.014 (-0.033-0.003)

	External validation
	3-year
	0.288 (-0.044-0.631)
	-0.008 (-0.029-0.012)

	External validation
	5-year
	0.387 (0.130-0.633)
	0.003 (-0.015-0.020)


Abbreviations: CEA, carcinoembryonic antigen; CI, confidence interval; IDI, integrated discrimination improvement; NRI, net reclassification improvement; TNM, tumor-node-metastasis.
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