Table 1. Baseline Patient and Clinical Characteristics Stratified by Area Deprivation Index (ADI) Group. ADI was stratified by Low (1–49) vs. High (50–100) national percentile. Comparisons were made using Wilcoxon rank-sum test for continuous variables and Fisher’s exact test for categorical variables. 
	Characteristic
	Overall
N = 1651
	Low ADI
N = 130
	High ADI
N = 35
	P

	Age (years)
	70 (64, 76)
	70 (64, 74)
	73 (66, 79)
	0.072

	Sex
	
	
	
	0.851

	Male
	83 (50.3%)
	66 (50.8%)
	17 (48.6%)
	

	Female
	82 (49.7%)
	64 (49.2%)
	18 (51.4%)
	

	Clinical Stage
	
	
	
	0.688

	IA
	25 (15.2%)
	22 (16.9%)
	3 (8.6%)
	

	IB
	68 (41.2%)
	53 (40.8%)
	15 (42.9%)
	

	II
	29 (17.6%)
	22 (16.9%)
	7 (20.0%)
	

	III
	40 (24.2%)
	31 (23.8%)
	9 (25.7%)
	

	Smoking History
	
	
	
	0.060

	Yes
	80 (48.5%)
	58 (44.6%)
	22 (62.9%)
	

	No
	85 (51.5%)
	72 (55.4%)
	13 (37.1%)
	

	Insurance Status
	
	
	
	>0.999

	Private
	45 (27.2%)
	36 (27.7%)
	9 (25.7%)
	

	Underinsured
	118 (71.5%)
	93 (71.5)
	25 (71.4%)
	

	Type 2 Diabetes
	
	
	
	0.846

	Yes
	66 (40.0%)
	51 (39.2%)
	15 (42.9%)
	

	No
	99 (60.0%)
	79 (60.8%)
	20 (57.1%)
	

	Hypothyroidism
	
	
	
	>0.999 

	Yes
	30 (18.2%)
	24 (18.5%)
	6 (17.1%)
	

	No
	135 (81.8%)
	106 (81.5%)
	29 (82.8%)
	

	Chronic Kidney Disease
	
	
	
	0.605

	Yes
	6 (3.6%)
	4 (3.1%)
	2 (5.7%)
	

	No
	159 (96.4%)
	126 (96.9%)
	33 (94.3%)
	

	Distance to Hospital (miles)
	9.3 (4.9, 14.1)
	9.2 (4.9, 13.3)
	10.1 (4.3, 19.8)
	0.415

	KRAS ctDNA detected 
	
	
	
	0.766

	No
	90 (81.8%)
	71 (82.6%)
	19 (79.2%)
	

	Yes
	20 (18.2%)
	15 (17.4%)
	5 (20.8%)
	

	Received NAC 
	
	
	
	>0.999

	Yes
	131 (79.4%)
	103 (79.2%)
	28 (80.0%)
	

	No
	34 (20.6%)
	27 (20.8%)
	7 (20.0%)
	

	Underwent Surgery
	
	
	
	0.684

	Yes
	92 (55.8%)
	71 (54.6%)
	21 (60.0%)
	

	No
	73 (44.2%)
	59 (45.4%)
	14 (40.0%)
	

	Radiographic Resectability
	
	
	
	0.793

	Resectable
	70 (42.4%) 
	56 (43.1%)
	14 (40.0%)
	

	Borderline Resectable
	67 (40.6%)
	51 (39.2%)
	16 (45.7%)
	

	Locally Advanced
	28 (17.0%)
	23 (17.7%)
	5 (14.3%)
	

	Serum CA19-9 (U/mL)
	161.5 (35.5, 581.5)
	163.5 (38.0, 711.0)
	134.5 (33.0, 422.0)
	0.578

	1Median (Q1, Q3); n (%)
Note: Percentages represent the proportion of patients within each category, calculated using the cohort size as the denominator. Minor discrepancies from 100% or full cohort size are due to missing data. 





Table 2. Model discrimination and interaction analysis for ADI and ctDNA
a) Harrel’s c-index for model discrimination with baseline clinical model alone (stage, CA19-9, age, sex), baseline plus ADI alone, baseline plus ctDNA detection alone, and baseline plus both ADI and ctDNA detection. Likelihood ratio test p-values describe differences vs. baseline c-index. 
	
	c-index (SE)
	LRT p-value vs. baseline

	Baseline clinical model
	0.643 (0.036)
	-

	Baseline + ADI
	0.664 (0.034)
	0.022

	Baseline + ctDNA
	0.676 (0.036)
	0.014

	Baseline + ADI + ctDNA
	0.690 (0.033)
	0.005



b) Cox model describing the risk contributions of each ADI and ctDNA alone, as well as effect modification through their interaction. 
	Variable
	HR
	95% CI
	P

	ADI
	
	
	

	Low
	Ref
	
	

	High
	1.853
	1.019–3.371
	0.043

	ctDNA
	
	
	

	Undetectable
	Ref
	
	

	Detectable
	2.561
	1.302–5.036
	0.006

	High ADI × ctDNA interaction
	0.826
	0.243–2.803
	0.760



