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[bookmark: _Toc231588701][bookmark: _Toc231588937][bookmark: _Toc234958816]Clinical Trial Protocol
	Title:
	Clinlabomics-Based Machine Learning Models for Risk Warning of Multi-Type Gastrointestinal Cancers

	Short Title：
	Gastrointestinal cancer LabTest Study

	Trial number：
	ChiCTR2500107671

	Trail design：
	multicenter, retrospective

	Population
	Gastric cancer patients, colorectal cancer patients, and non-cancer populations

	Research period
	From January 1, 2019 to April 30, 2026

	Objective：
	To systematically evaluate the predictive value of routine laboratory test results and basic characteristics in diagnosing gastric cancer (GC) and colorectal cancer (CRC), and to develop a robust and generalizable integrated artificial intelligence model to aid in the identification of GC and CRC patients.

	Primary Endpoint：
	The primary endpoint of this study was the predictive accuracy of the model in distinguishing patients with gastrointestinal malignancies from those with non-gastrointestinal malignancies (control group).

	Secondary Endpoints:
	The secondary endpoint was the predictive accuracy of the model in classifying patients with early-stage gastrointestinal malignancies versus those with non-gastrointestinal malignancies (control group).

	Inclusion criteria (cancer group)
	1. Patients underwent radical gastrectomy or radical colorectal surgery, with postoperative pathological confirmation of gastric or colorectal cancer.
2. Patients had complete clinical medical records with clearly documented consultation and surgery dates.
3. Age between 18 and 80 years (inclusive).

	Exclusion criteria (cancer group)
	1. Patients were postoperatively pathologically confirmed as non-gastric cancer or non-colorectal cancer patients, including those with gastrointestinal stromal tumors, gastrointestinal lymphoma, and other benign gastrointestinal tumors.
2. Patients with incomplete laboratory, pathological, or medical record information.
3. Patients who had severe infections or other major comorbidities.

	Inclusion criteria (control group)
	1.The control group consisted of non-cancer patients from the same period without any severe organic or functional diseases.
2. Patients had complete clinical medical records.
3. Age between 18 and 80 years (inclusive).

	Exclusion criteria (control group)
	1.Patients had a previous diagnosis of malignant tumor-related diseases.
2.Patients with incomplete laboratory, pathological, or medical record information.
3.Patients who had severe infections or other major comorbidities.

	Variables for analysis
	78 laboratory tests, age gender, height, weight, smoking and alcohol history, and family history of cancer from four hospitals

	Sample size
	37,387 gastrointestinal malignancies patients and non-gastrointestinal cancer patients

	[bookmark: _Hlk223357242]Study Process
	[bookmark: OLE_LINK21]Subjects who met all inclusion criteria and did not fall under any exclusion criteria were analyzed in this study. First, clinically significant indicators were screened from the initial 78 laboratory test items. Subsequently, these selected indicators were combined with 6 basic characteristics, including age, sex, height, and body weight, to train and construct a prediction model. The model’s ability to differentiate between gastrointestinal cancer and controls was first internally cross‑validated on samples from one institution, and then validated on three independent external samples from other institutions, finally validated in two real-world cohorts.


[bookmark: OLE_LINK46]
[bookmark: _Toc234958817]Data Quality Assessment of each cohort
[bookmark: OLE_LINK8]The abbreviations and full names of studied laboratory items were listed in Table S1. To evaluate data quality across different cohorts, we conducted a visual analysis of feature missingness in the four cohorts (Figure S1). The analysis revealed that the number of features with missing values ranged from 3 to 7 in each cohort, with an overall low missing rate. In summary, the completeness of features across all cohorts was deemed satisfactory and appropriate for subsequent cross-cohort model validation.
[bookmark: _Toc234958818]Data cleansing
Data cleaning and preprocessing are fundamental steps prior to building successful machine learning models. We adopted the following procedures to standardize multi-center laboratory test data:
Unifying lab item values
Research indicates that lab results are influenced not only by disease factors but also by biological variability and analytical instrument variations [1]. Due to variations in testing equipment among different laboratories and the frequent replacement of instruments at individual centers, identical laboratory test items may exhibit differing value ranges or units. We summarize the different types of value inconsistencies encountered in the data as follows.
[bookmark: OLE_LINK9](1) Unit difference. Some lab tests were recorded with different units, e.g., the D-dimer (DD) value was logged with units of either “ng/mL DDU” or “mg/L FEU”, the Fibrinogen (FIB) can be reported as “mg/dL” or “g/L”. Appropriate unit conversion (Table S2) was conducted to harmonize the values units.
(2) Outliers. Values outside the measurable range may be displayed as outliers rather than recording their actual values. For example, total bile acid (TBA) values may be recorded as "<2.0", and C-reactive protein (CRP) as "<0.020". We have replaced these outliers with their corresponding threshold values (e.g., "2.0" or "0.020") as the item values.
[bookmark: OLE_LINK6]Imputation methods of missing value
[bookmark: OLE_LINK45]Variables with more than 25% missing values across all datasets (such as C-reactive protein [CRP], high-density lipoprotein cholesterol [HDL-C], and D-dimer) were excluded from model training. Due to variations in laboratory test items among different centers, we could only include test items common to all four centers for model training, resulting in the final inclusion of only 30 variables. For these 30 variables, we used the Multiple Imputation by Chained Equations (MICE) algorithm to handle missing values. To address class imbalance, the training set was balanced using the MWMOTE oversampling algorithm with a ratio of 1. All features in the training and test sets were then normalized using Yeo-Johnson transformation and standardized (centered and scaled). Subsequently, features exhibiting multicollinearity were removed (Table S3), further narrowing the selection to 23.       
[bookmark: OLE_LINK7][bookmark: OLE_LINK5][bookmark: _Toc234958819]Summary statistics for individual variables
Statistical analyses were conducted on 78 laboratory test indicators, six clinical characteristics, and 18 tumor markers from multiple centers. The findings indicated that, compared to the control group, patients with gastrointestinal cancer were older, had a lower body mass index (BMI), and were more frequently affected by anemia and hypoalbuminemia. Furthermore, an increased platelet count and reduced PT and APTT indicate a potential hypercoagulable state in cancer patients. Furthermore, subgroup analyses stratified by cancer type, MMR status, and pathological stage revealed statistically significant differences in laboratory indicators across subgroups. Detailed statistical analysis results for each center are available in Supplementary Material Tables S4-S22.
[bookmark: _Toc234958820]Using SHAP to Interpret Predictions for Individual Cases
The SHAP dependence plots corroborate that ALB and HGB maintain stable negative associations with the model-predicted risk. As the levels of ALB or HGB increase, their corresponding SHAP values consistently decline (Figure S2A, D). The SHAP value ranges for gender, age, globulin (GLB), and direct bilirubin (DBIL), approximately ±0.20, are notably narrower than those observed for ALB and HGB (Figure S2B, D-F).
[bookmark: OLE_LINK23][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK54]To elucidate the predictive mechanism of the model across various risk samples, we selected three representative samples and utilized SHAP waterfall plots and force diagrams for visualization. In the high-risk cancer sample, the model predicted a probability of 0.998 (actual outcome: cancer), with feature contributions as follows: the aggregated contribution of "other features" was notably substantial (+5.689); additionally, ALB (+0.390) and age (+0.119) emerged as the primary positive predictive features. Conversely, GLB, lymphocyte percentage, gender, and HGB exhibited minimal influence on the overall prediction. Consequently, the model robustly classified the sample as cancer, and this classification was accurate (Figure S3A-B). In contrast, for the low-risk cancer sample, the model predicted a probability of 0.043 (actual outcome: cancer, resulting in model misclassification as a false negative). All feature contributions were negative, collectively reducing the predicted probability from the baseline of 0.500 to 0.130. The aggregated contribution of "other features" was markedly negative (-1.764), serving as the primary factor contributing to the decreased prediction probability. Furthermore, HGB (-0.084) and gender (-0.086) emerged as the primary negative contributors, whereas factors such as ALB, GLB, drinking history, and lymphocyte percentage further diminished the predicted probability. The misclassification of this sample can be attributed to the fact that all features displayed protective or low-risk signals, which were inconsistent with the feature patterns the model had learned from high-risk samples. This discrepancy underscores certain limitations of the model in identifying atypical cancer features (Figure S3C-D). In the typical control sample, the model predicted a probability of 0.457 (actual: control), a value close to random chance. The feature contributions exhibited a relatively balanced distribution: DBIL (+0.142), ALB (+0.141), HGB (+0.072), and white blood cell (WBC) (+0.023) exerted positive influences, while "other features" (-0.437), gender (-0.084), and MCHC (-0.028) exerted negative influences. Overall, the positive and negative contributions of the features counterbalanced each other, resulting in no definitive indication of cancer risk, which is consistent with the expected characteristics of a control sample (Figure S3E-F).


[image: ]
[bookmark: _Toc234958821]Figure S1 Variables with missing values in each cohort
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Percentage of missing values for each variable in the SCH cohort (A), CITWH cohort (B), ZHWHU cohort (C), and ZCH cohort (D). Percentage of missing values of tumor marker in SCH cohort (E).


[bookmark: OLE_LINK14][image: ]
[bookmark: _Toc234958822]Figure S2 SHAP dependence plots illustrating the marginal effect of key features in the glmnet model
SHAP dependence plots visualize the relationship between the value of selected important features (x-axis) and their corresponding SHAP values (y-axis) in the glmnet model. Each point represents an individual in the dataset. The vertical spread of points at a given feature value indicates interaction effects with variables (A. ALB; B. gender; C. age; D. HBG; E. DBIL; F. GLB).
[image: ]
[bookmark: _Toc234958823]Figure S3. Interpretation of individual case predictions using SHAP analysis
(A-B) SHAP waterfall plot (A) and force diagram (B) for a high-risk sample in the glmnet model. (C-D) SHAP waterfall plot (C) and force diagram (D) for a low-risk sample in the glmnet model. (E-F) SHAP waterfall plot (E) and force diagram (F) for a typical control sample in the glmnet model.
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[bookmark: _Toc234958824][bookmark: OLE_LINK28] Figure S4. Subgroup analysis of other influential features
[bookmark: OLE_LINK24]Subgroup analysis was conducted on the internal validation set to assess the impact of age (A), DBIL (B), gender(C), and GLB (D) on the diagnostic performance of GaSeek.
[bookmark: OLE_LINK11]

	Item number
	Abbreviation
	Laboratory Items

	1
	A/G
	Albumin to globulin ratio

	2
	ADA
	Adenosine deaminase

	3
	AFP
	Alpha-fetoprotein

	4
	AFU
	α-L-Fucosidase

	5
	ALB
	Albumin

	6
	ALP
	Alkaline phosphatase

	7
	ALT
	Alanine transaminase

	8
	AMY
	Amylase

	9
	APOA1
	Apolipoprotein A-I

	10
	APOB
	Apolipoprotein B

	11
	APTT
	Activated partial thromboplastin time

	12
	APTTR
	Activated partial thromboplastin time ratio

	13
	AST
	Aspartate transaminase

	14
	BASO
	Basophil count

	15
	BASO_percentage
	Basophil percentage

	16
	CA
	Calcium

	17
	CA19.9
	Carbohydrate Antigen 19-9

	18
	CA242
	Carbohydrate Antigen 242

	19
	CA50
	Carbohydrate Antigen 50

	20
	CA72.4
	Carbohydrate Antigen 72-4

	21
	CEA
	Carcinoembryonic Antigen

	22
	CHOL
	Total cholesterol

	23
	CK
	Creatine Kinase

	24
	CK_MB
	Creatine Kinase, MB Form

	25
	CL
	Chlorinum

	26
	CRCL
	Creatinine Clearance Estimate by Cockcroft-Gault

	27
	CREA
	Creatinine

	28
	CRP
	C-reactive protein

	29
	CysC
	Cystatin C

	30
	DBIL
	Direct bilirubin

	31
	EO
	Eosinophil count

	32
	EO_percentage
	Eosinophil percentage

	33
	FDP
	Fibrin Degradation Products

	34
	FIB
	Fibrinogen

	35
	GGT
	γ-glutamyl transpeptidase

	36
	GLB
	Globulin

	37
	GLU
	Glucose

	38
	GR
	Neutrophil count

	39
	GR_percentage
	Neutrophil percentage

	40
	HCT
	Hematocrit

	41
	HDL_C
	High density lipoprotein

	42
	HFR
	Ratio of reticulocytes with high fluorescence intensity

	43
	HGB
	Hemoglobin

	44
	IBIL
	Indirect bilirubin

	45
	INR
	Interntionl normlized ratio

	46
	IRF
	Immature reticulocyte index

	47
	K
	Potassium

	48
	LDH
	Lactate dehydrogenase

	49
	LDL_C1
	Low density lipoprotein

	50
	LFR
	Ratio of reticulocytes with low fluorescence intensity

	51
	LIP
	lipase

	52
	LYMPH
	Lymphocyte count

	53
	LYMPH_percentage
	Lymphocyte percentage

	54
	MCH
	Mean corpuscular hemoglobin

	55
	MCHC
	Mean corpuscular hemoglobin concentration

	56
	MCV
	Mean corpuscular volume

	57
	MFR
	Ratio of reticulocytes with medium fluorescence intensity

	58
	MG
	magnesium

	59
	MONO
	Monocyte count

	60
	MONO_percentage
	Monocyte percentage

	61
	MPV
	Mean platelet volume

	62
	NA
	Sodium

	63
	PALB
	prealbumin

	64
	PCT
	Plateletcrit

	65
	PDW
	Platelet distribution width

	66
	PLT
	Platelet count

	67
	PO4
	phosphorus

	68
	PT
	Prothrombin time

	69
	RBC
	Red blood cell count

	70
	RDW_CV
	Red blood cell volume distribution width-coefficient of variation

	71
	RDW_SD
	Red blood cell volume distribution width-standard deviation

	72
	RET
	reticulocyte percentage

	73
	SCCA
	Squamous Cell Carcinoma Antigen

	74
	TBA
	Total Bile Acids

	75
	TBIL
	Total bilirubin

	76
	TCO2
	Total amount of carbon dioxide

	77
	TG
	Triglycerides

	78
	TP
	Total protein

	79
	TT
	Thrombin time

	80
	TTR
	Thrombin time ratio

	81
	UA
	Uric-Acid

	82
	UREA
	carbamide

	83
	WBC
	White blood cell count

	84
	α_HBDH
	α-β-Hydroxybutyrate Dehydrogenase


[bookmark: _Toc234958825]Table S1. The abbreviations and full names of studied laboratory items.


	Laboratory items
	Unit
	Conversion formula

	D-dimer (DD)
	“ μg/L DDU” or “ μg/L FEU”
	(ng/mL DDU) = (mg/L FEU) *4.64

	Fibrinogen (FIB)
	“mg/dL” or “g/L”
	(g/L) = (mg/dL) *1000

	Hemoglobin (HGB)
	“g/dL” or “g/L”
	(g/L) = (g/dL) *10

	Mean corpuscular hemoglobin concentration (MCHC)
	“g/dL” or “g/L”
	(g/L) = (g/dL) *10

	β-Hydroxybutyrate Dehydrogenase (HBDH)
	“mmol/L” or “U/L”
	(U/L) = (mmol/L) *625


[bookmark: _Toc234958826]Table S2. Unit conversions.


	Variable
	VIF

	GR
	597.807

	WBC
	492.236

	GR_percentage
	418.736

	MONO
	268.285

	MONO_percentage
	182.459

	LYMPH_percentage
	179.127

	HCT
	167.007

	HGB
	110.335

	TBIL
	106.394

	TP
	104.609

	IBIL
	73.575

	LYMPH
	50.504

	ALB
	46.797

	GLB
	43.371

	RBC
	29.803

	MCH
	17.489

	MCV
	15.891

	MCHC
	10.95

	EO
	10.145

	DBIL
	9.017

	BASO
	7.708

	BASO_percentage
	7.57

	EO_percentage
	5.187

	Smoking_history
	1.741

	gender
	1.691

	drinking_history
	1.64

	PLT
	1.443

	age
	1.207

	BMI
	1.084

	Family_history_of_cancer
	1.012

	CA19.9
	7.287

	CA50
	6.663

	CA242
	4.106

	CEA
	1.099

	AFP
	1.02

	SCCA
	1.017

	CA72.4
	1.012


[bookmark: _Toc234958827]Table S3. VIF values of each variable.


	[bookmark: _Hlk220162813]Variable
	N
	control  
N = 24,8121
	cancer  
N = 5,2271
	p-value2

	gender
	30,039
	12,508 (50%)
	3,269 (63%)
	<0.001

	age
	30,039
	42 (34, 55)
	61 (54, 69)
	<0.001

	BMI
	29,617
	23.6 (21.4, 26.1)
	23.0 (20.9, 25.2)
	<0.001

	Smoking_history
	30,039
	4,410 (18%)
	2,052 (39%)
	<0.001

	drinking_history
	30,039
	6,382 (26%)
	1,689 (32%)
	<0.001

	Family_history_of_cancer
	30,039
	1,195 (4.8%)
	751 (14%)
	<0.001

	WBC
	30,039
	5.35 (4.53, 6.33)
	5.46 (4.52, 6.66)
	<0.001

	GR
	30,035
	3.11 (2.52, 3.86)
	3.37 (2.63, 4.34)
	<0.001

	LYMPH
	30,035
	1.70 (1.40, 2.06)
	1.43 (1.11, 1.79)
	<0.001

	MONO
	30,035
	0.30 (0.24, 0.37)
	0.36 (0.28, 0.46)
	<0.001

	EO
	30,035
	0.11 (0.07, 0.18)
	0.12 (0.07, 0.21)
	<0.001

	BASO
	30,035
	0.030 (0.020, 0.040)
	0.030 (0.020, 0.040)
	<0.001

	GR_percentage
	30,034
	59 (53, 64)
	63 (56, 69)
	<0.001

	LYMPH_percentage
	30,036
	32 (27, 38)
	27 (21, 33)
	<0.001

	MONO_percentage
	30,037
	5.60 (4.80, 6.50)
	6.50 (5.50, 7.80)
	<0.001

	EO_percentage
	30,037
	2.00 (1.30, 3.20)
	2.30 (1.40, 3.80)
	<0.001

	BASO_percentage
	30,029
	0.50 (0.30, 0.70)
	0.50 (0.30, 0.70)
	0.003

	RBC
	30,039
	4.74 (4.41, 5.11)
	4.21 (3.83, 4.56)
	<0.001

	HGB
	30,039
	144 (133, 156)
	125 (108, 137)
	<0.001

	HCT
	30,039
	43.2 (40.3, 46.4)
	38.4 (34.0, 41.8)
	<0.001

	MCV
	30,039
	92 (89, 94)
	92 (86, 95)
	0.021

	MCH
	30,039
	30.60 (29.60, 31.50)
	29.80 (27.50, 31.30)
	<0.001

	MCHC
	30,039
	333 (327, 338)
	324 (315, 330)
	<0.001

	RDW_CV
	30,039
	12.90 (12.50, 13.40)
	13.60 (12.90, 15.00)
	<0.001

	RDW_SD
	30,039
	42.00 (40.50, 43.60)
	43.80 (41.80, 46.50)
	<0.001

	PLT
	30,037
	216 (181, 255)
	202 (161, 253)
	<0.001

	MPV
	9,150
	10.90 (9.90, 12.20)
	10.70 (9.60, 11.90)
	<0.001

	PDW
	9,150
	16.30 (16.10, 16.60)
	16.20 (15.80, 16.40)
	<0.001

	PCT
	9,149
	0.21 (0.18, 0.24)
	0.22 (0.18, 0.26)
	<0.001

	RET
	6,940
	1.00 (0.81, 1.24)
	1.07 (0.81, 1.49)
	<0.001

	IRF
	6,940
	4.1 (2.7, 5.8)
	5.7 (3.3, 9.3)
	<0.001

	LFR
	6,940
	95.9 (94.2, 97.3)
	94.3 (90.7, 96.7)
	<0.001

	MFR
	6,940
	4.1 (2.7, 5.8)
	5.7 (3.3, 9.1)
	<0.001

	HFR
	6,939
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.10)
	<0.001

	CRP
	6,204
	1 (1, 3)
	2 (1, 5)
	<0.001

	TBIL
	30,036
	12.3 (9.5, 16.0)
	8.9 (6.6, 12.0)
	<0.001

	DBIL
	30,036
	3.10 (2.30, 4.20)
	2.10 (1.60, 2.90)
	<0.001

	IBIL
	30,036
	9.2 (7.0, 11.9)
	6.6 (4.8, 9.3)
	<0.001

	TP
	30,036
	72.6 (69.8, 75.4)
	64.0 (60.1, 68.1)
	<0.001

	ALB
	30,036
	45.2 (43.3, 46.9)
	38.7 (36.2, 41.3)
	<0.001

	PALB
	7,807
	246 (216, 277)
	209 (174, 244)
	<0.001

	GLB
	30,036
	27.4 (25.2, 29.6)
	25.2 (22.6, 28.0)
	<0.001

	A/G
	30,036
	1.65 (1.51, 1.80)
	1.54 (1.37, 1.73)
	<0.001

	ALT
	30,036
	20 (14, 30)
	16 (11, 24)
	<0.001

	AST
	30,036
	20 (17, 24)
	19 (15, 24)
	<0.001

	GGT
	30,036
	22 (16, 35)
	20 (14, 30)
	<0.001

	ALP
	29,280
	69 (57, 84)
	77 (64, 92)
	<0.001

	TBA
	6,768
	2.7 (1.6, 4.8)
	3.5 (2.0, 6.1)
	<0.001

	AFU
	7,740
	23 (20, 28)
	22 (18, 26)
	<0.001

	CRCL
	28,029
	106 (96, 116)
	93 (85, 101)
	<0.001

	UREA
	29,998
	4.99 (4.23, 5.89)
	5.17 (4.22, 6.23)
	<0.001

	CREA
	30,021
	67 (56, 78)
	69 (59, 80)
	<0.001

	UA
	30,021
	327 (269, 393)
	311 (260, 368)
	<0.001

	GLU
	29,544
	4.85 (4.55, 5.23)
	4.86 (4.49, 5.48)
	0.003

	K
	8,550
	4.07 (3.87, 4.28)
	4.05 (3.82, 4.27)
	<0.001

	NA.
	8,550
	141.20 (140.00, 142.70)
	141.50 (140.00, 143.00)
	0.044

	CL
	8,550
	106.60 (105.10, 108.00)
	106.80 (105.10, 108.50)
	<0.001

	TCO2
	7,108
	25.70 (24.20, 27.30)
	25.90 (24.30, 27.60)
	0.006

	CA
	8,548
	2.31 (2.25, 2.37)
	2.25 (2.18, 2.31)
	<0.001

	PO4
	8,548
	1.06 (0.94, 1.17)
	1.07 (0.94, 1.19)
	0.025

	MG
	8,547
	0.90 (0.85, 0.95)
	0.89 (0.83, 0.94)
	<0.001

	CK
	7,041
	76 (57, 102)
	64 (47, 88)
	<0.001

	CK_MB
	7,008
	10.5 (8.3, 13.3)
	11.0 (8.5, 14.2)
	<0.001

	LDH
	28,202
	161 (145, 179)
	151 (133, 172)
	<0.001

	Α_HBDH
	6,784
	124 (109, 140)
	121 (106, 139)
	<0.001

	LIP
	6,970
	34 (27, 43)
	37 (29, 48)
	<0.001

	CHOL
	29,122
	4.80 (4.24, 5.41)
	4.42 (3.85, 5.04)
	<0.001

	TG
	28,990
	1.27 (0.90, 1.88)
	1.30 (0.99, 1.77)
	<0.001

	ADA
	784
	9.4 (7.9, 11.5)
	9.4 (7.3, 11.4)
	0.085

	AMY
	509
	54 (52, 76)
	60 (49, 76)
	0.7

	APOA1
	2,453
	1.16 (0.99, 1.38)
	1.12 (0.97, 1.31)
	<0.001

	APOB
	2,480
	0.78 (0.65, 0.92)
	0.78 (0.64, 0.90)
	0.4

	HDL_C
	24,202
	1.26 (1.07, 1.51)
	1.05 (0.89, 1.23)
	<0.001

	LDL_C1
	24,203
	2.84 (2.33, 3.37)
	2.60 (2.14, 3.06)
	<0.001

	CysC
	1,348
	0.88 (0.80, 0.98)
	1.08 (0.88, 1.16)
	0.002

	PT
	9,142
	11.00 (10.30, 12.00)
	10.80 (10.30, 11.50)
	<0.001

	INR
	9,142
	0.91 (0.87, 0.95)
	0.92 (0.88, 0.97)
	<0.001

	APTT
	9,142
	27.0 (23.3, 30.7)
	25.0 (22.5, 28.1)
	<0.001

	APTTR
	8,530
	0.90 (0.80, 1.01)
	0.87 (0.78, 0.97)
	<0.001

	FIB
	7,812
	3.08 (2.62, 3.63)
	3.37 (2.85, 4.01)
	<0.001

	TT
	9,142
	18.00 (17.30, 18.70)
	17.80 (17.10, 18.60)
	<0.001

	TTR
	8,532
	1.07 (1.02, 1.11)
	1.05 (1.01, 1.10)
	<0.001

	D_DIMER
	7,548
	0.31 (0.23, 0.49)
	0.34 (0.25, 0.59)
	<0.001

	[bookmark: _Hlk233897557]FDP
	7,378
	1.00 (0.80, 1.50)
	1.30 (1.00, 2.00)
	<0.001

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; Wilcoxon rank sum test


[bookmark: _Toc234958828]Table S4. Comparison of baseline characteristics between the gastrointestinal cancer group and the control group in the SCH cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for 30,039 participants from Sichuan Cancer Hospital (control group N=24,812, cancer group N=5,227). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi‑square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.


[bookmark: OLE_LINK13]
	[bookmark: OLE_LINK49]Variable
	N
	control  
N = 24,8121
	colorectal cancer  
N = 3,6151
	gastric cancer  
N = 1,6121
	p-value2

	gender
	30,039
	12,508 (50%)
	2,117 (59%)
	1,152 (71%)
	<0.001

	age
	30,039
	42 (34, 55)
	61 (53, 69)
	61 (54, 68)
	<0.001

	BMI
	29,617
	23.6 (21.4, 26.1)
	23.0 (21.0, 25.2)
	22.9 (20.8, 25.1)
	<0.001

	Smoking_history
	30,039
	4,410 (18%)
	1,266 (35%)
	786 (49%)
	<0.001

	drinking_history
	30,039
	6,382 (26%)
	1,054 (29%)
	635 (39%)
	<0.001

	Family_history_of_cancer
	30,039
	1,195 (4.8%)
	504 (14%)
	247 (15%)
	<0.001

	WBC
	30,039
	5.35 (4.53, 6.33)
	5.58 (4.61, 6.82)
	5.23 (4.34, 6.30)
	<0.001

	GR
	30,035
	3.11 (2.52, 3.86)
	3.50 (2.73, 4.49)
	3.12 (2.43, 4.02)
	<0.001

	LYMPH
	30,035
	1.70 (1.40, 2.06)
	1.41 (1.08, 1.78)
	1.48 (1.18, 1.81)
	<0.001

	MONO
	30,035
	0.30 (0.24, 0.37)
	0.37 (0.29, 0.46)
	0.35 (0.28, 0.44)
	<0.001

	EO
	30,035
	0.11 (0.07, 0.18)
	0.12 (0.07, 0.21)
	0.12 (0.08, 0.20)
	<0.001

	BASO
	30,035
	0.030 (0.020, 0.040)
	0.030 (0.020, 0.040)
	0.030 (0.020, 0.040)
	<0.001

	GR_percentage
	30,034
	59 (53, 64)
	64 (57, 70)
	61 (54, 67)
	<0.001

	LYMPH_percentage
	30,036
	32 (27, 38)
	26 (20, 32)
	29 (23, 35)
	<0.001

	MONO_percentage
	30,037
	5.60 (4.80, 6.50)
	6.50 (5.50, 7.80)
	6.60 (5.60, 7.80)
	<0.001

	EO_percentage
	30,037
	2.00 (1.30, 3.20)
	2.30 (1.30, 3.80)
	2.40 (1.50, 3.80)
	<0.001

	[bookmark: OLE_LINK53]BASO_percentage
	30,029
	0.50 (0.30, 0.70)
	0.50 (0.30, 0.70)
	0.50 (0.40, 0.70)
	<0.001

	RBC
	30,039
	4.74 (4.41, 5.11)
	4.23 (3.87, 4.57)
	4.17 (3.70, 4.55)
	<0.001

	HGB
	30,039
	144 (133, 156)
	125 (109, 137)
	124 (106, 138)
	<0.001

	HCT
	30,039
	43.2 (40.3, 46.4)
	38.4 (34.2, 41.7)
	38.3 (33.4, 41.8)
	<0.001

	MCV
	30,039
	92 (89, 94)
	91 (86, 95)
	92 (87, 96)
	<0.001

	MCH
	30,039
	30.60 (29.60, 31.50)
	29.80 (27.30, 31.20)
	30.00 (28.00, 31.40)
	<0.001

	MCHC
	30,039
	333 (327, 338)
	324 (315, 330)
	324 (316, 331)
	<0.001

	RDW_CV
	30,039
	12.90 (12.50, 13.40)
	13.60 (13.00, 15.10)
	13.40 (12.80, 14.70)
	<0.001

	RDW_SD
	30,039
	42.00 (40.50, 43.60)
	43.90 (41.90, 46.50)
	43.80 (41.70, 46.40)
	<0.001

	PLT
	30,037
	216 (181, 255)
	205 (164, 256)
	196 (156, 244)
	<0.001

	MPV
	9,150
	10.90 (9.90, 12.20)
	10.70 (9.60, 11.90)
	10.60 (9.50, 11.90)
	<0.001

	PDW
	9,150
	16.30 (16.10, 16.60)
	16.20 (15.80, 16.40)
	16.20 (15.80, 16.40)
	<0.001

	PCT
	9,149
	0.21 (0.18, 0.24)
	0.22 (0.18, 0.27)
	0.21 (0.18, 0.25)
	<0.001

	RET
	6,940
	1.00 (0.81, 1.24)
	1.09 (0.84, 1.48)
	1.01 (0.75, 1.49)
	<0.001

	IRF
	6,940
	4.1 (2.7, 5.8)
	5.8 (3.4, 9.5)
	5.3 (3.0, 9.1)
	<0.001

	LFR
	6,940
	95.9 (94.2, 97.3)
	94.2 (90.5, 96.6)
	94.7 (90.9, 97.0)
	<0.001

	MFR
	6,940
	4.1 (2.7, 5.8)
	5.8 (3.4, 9.2)
	5.3 (3.0, 8.8)
	<0.001

	HFR
	6,939
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.10)
	0.00 (0.00, 0.00)
	<0.001

	CRP
	6,204
	1 (1, 3)
	2 (1, 5)
	1 (1, 4)
	<0.001

	TBIL
	30,036
	12.3 (9.5, 16.0)
	9.1 (6.8, 12.3)
	8.3 (6.0, 11.5)
	<0.001

	DBIL
	30,036
	3.10 (2.30, 4.20)
	2.10 (1.60, 2.90)
	2.10 (1.60, 2.90)
	<0.001

	IBIL
	30,036
	9.2 (7.0, 11.9)
	6.8 (5.0, 9.6)
	6.1 (4.3, 8.8)
	<0.001

	TP
	30,036
	72.6 (69.8, 75.4)
	65.1 (61.1, 69.1)
	61.9 (58.6, 65.4)
	<0.001

	ALB
	30,036
	45.2 (43.3, 46.9)
	39.3 (36.7, 41.9)
	37.7 (35.2, 40.0)
	<0.001

	PALB
	7,807
	246 (216, 277)
	210 (174, 245)
	209 (174, 242)
	<0.001

	GLB
	30,036
	27.4 (25.2, 29.6)
	25.7 (23.1, 28.5)
	24.0 (21.7, 26.5)
	<0.001

	A/G
	30,036
	1.65 (1.51, 1.80)
	1.53 (1.35, 1.72)
	1.57 (1.40, 1.75)
	<0.001

	ALT
	30,036
	20 (14, 30)
	16 (11, 23)
	15 (12, 24)
	<0.001

	AST
	30,036
	20 (17, 24)
	19 (15, 24)
	18 (15, 23)
	<0.001

	GGT
	30,036
	22 (16, 35)
	20 (15, 31)
	18 (14, 27)
	<0.001

	ALP
	29,280
	69 (57, 84)
	78 (65, 94)
	74 (62, 90)
	<0.001

	TBA
	6,768
	2.7 (1.6, 4.8)
	3.4 (1.9, 5.9)
	3.9 (2.2, 6.8)
	<0.001

	AFU
	7,740
	23 (20, 28)
	22 (18, 26)
	22 (18, 26)
	<0.001

	CRCL
	28,029
	106 (96, 116)
	93 (84, 101)
	93 (86, 101)
	<0.001

	UREA
	29,998
	4.99 (4.23, 5.89)
	5.05 (4.14, 6.10)
	5.42 (4.47, 6.60)
	<0.001

	CREA
	30,021
	67 (56, 78)
	68 (58, 80)
	71 (61, 80)
	<0.001

	UA
	30,021
	327 (269, 393)
	313 (262, 371)
	307 (256, 363)
	<0.001

	GLU
	29,544
	4.85 (4.55, 5.23)
	4.93 (4.53, 5.60)
	4.74 (4.40, 5.19)
	<0.001

	K
	8,550
	4.07 (3.87, 4.28)
	4.05 (3.82, 4.28)
	4.03 (3.81, 4.25)
	<0.001

	NA
	8,550
	141.20 (140.00, 142.70)
	141.60 (140.00, 143.00)
	141.20 (140.00, 143.00)
	0.057

	CL
	8,550
	106.60 (105.10, 108.00)
	106.70 (105.00, 108.40)
	107.00 (105.40, 108.50)
	<0.001

	TCO2
	7,108
	25.70 (24.20, 27.30)
	25.80 (24.10, 27.50)
	26.20 (24.60, 27.80)
	<0.001

	CA
	8,548
	2.31 (2.25, 2.37)
	2.26 (2.19, 2.32)
	2.23 (2.16, 2.29)
	<0.001

	PO4
	8,548
	1.06 (0.94, 1.17)
	1.05 (0.93, 1.18)
	1.09 (0.97, 1.21)
	<0.001

	MG
	8,547
	0.90 (0.85, 0.95)
	0.89 (0.84, 0.95)
	0.88 (0.83, 0.94)
	<0.001

	CK
	7,041
	76 (57, 102)
	65 (47, 89)
	63 (46, 84)
	<0.001

	CK_MB
	7,008
	10.5 (8.3, 13.3)
	11.0 (8.4, 14.1)
	11.3 (8.7, 14.3)
	<0.001

	LDH
	28,202
	161 (145, 179)
	155 (135, 176)
	145 (128, 164)
	<0.001

	α_HBDH
	6,784
	124 (109, 140)
	124 (108, 141)
	116 (103, 132)
	<0.001

	LIP
	6,970
	34 (27, 43)
	36 (27, 46)
	39 (31, 50)
	<0.001

	CHOL
	29,122
	4.80 (4.24, 5.41)
	4.49 (3.91, 5.11)
	4.28 (3.71, 4.87)
	<0.001

	TG
	28,990
	1.27 (0.90, 1.88)
	1.34 (1.02, 1.83)
	1.21 (0.94, 1.62)
	<0.001

	ADA
	784
	9.4 (7.9, 11.5)
	9.3 (7.3, 11.4)
	9.4 (7.2, 11.2)
	0.2

	AMY
	509
	54 (52, 76)
	62 (48, 77)
	59 (50, 76)
	0.9

	APOA1
	2,453
	1.16 (0.99, 1.38)
	1.14 (0.99, 1.34)
	1.10 (0.95, 1.26)
	<0.001

	APOB
	2,480
	0.78 (0.65, 0.92)
	0.79 (0.65, 0.92)
	0.75 (0.62, 0.89)
	0.007

	HDL_C
	24,202
	1.26 (1.07, 1.51)
	1.06 (0.90, 1.24)
	1.03 (0.88, 1.20)
	<0.001

	LDL_C1
	24,203
	2.84 (2.33, 3.37)
	2.65 (2.23, 3.08)
	2.51 (2.06, 3.04)
	<0.001

	CysC
	1,348
	0.88 (0.80, 0.98)
	NA (NA, NA)
	1.08 (0.88, 1.16)
	0.002

	PT
	9,142
	11.00 (10.30, 12.00)
	10.80 (10.30, 11.40)
	10.90 (10.30, 11.60)
	<0.001

	INR
	9,142
	0.91 (0.87, 0.95)
	0.92 (0.88, 0.97)
	0.93 (0.88, 0.97)
	<0.001

	APTT
	9,142
	27.0 (23.3, 30.7)
	24.8 (22.4, 27.8)
	25.4 (23.2, 28.7)
	<0.001

	APTTR
	8,530
	0.90 (0.80, 1.01)
	0.86 (0.78, 0.97)
	0.88 (0.80, 0.99)
	<0.001

	FIB
	7,812
	3.08 (2.62, 3.63)
	3.48 (2.96, 4.13)
	3.12 (2.64, 3.73)
	<0.001

	TT
	9,142
	18.00 (17.30, 18.70)
	17.80 (17.10, 18.50)
	17.90 (17.15, 18.60)
	<0.001

	TTR
	8,532
	1.07 (1.02, 1.11)
	1.05 (1.01, 1.10)
	1.06 (1.02, 1.10)
	<0.001

	D_DIMER
	7,548
	0.31 (0.23, 0.49)
	0.35 (0.26, 0.61)
	0.33 (0.24, 0.55)
	<0.001

	FDP
	7,378
	1.00 (0.80, 1.50)
	1.40 (1.00, 2.10)
	1.20 (0.90, 1.80)
	<0.001

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; Kruskal-Wallis rank sum test


[bookmark: _Toc234958829]Table S5. Comparison of baseline characteristics among the control group, the gastric cancer group and the colorectal cancer in the SCH cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for the three groups within the Sichuan Cancer Hospital cohort (control: N=24,812; gastric cancer: N=1612; colorectal cancer: N=3615). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi‑square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.


	Variable
	N
	dMMR 
	PMMR 
	p-value2

	
	
	N = 3051
	N = 3,5991
	

	gender
	3,904
	192 (63%)
	2,265 (63%)
	>0.9

	age
	3,904
	60 (51, 69)
	62 (54, 69)
	0.035

	Height(cm)
	3,903
	161 (155, 168)
	161 (155, 167)
	0.8

	weight(cm)
	3,900
	60 (53, 67)
	60 (53, 67)
	0.8

	Smoking_history
	3,904
	115 (38%)
	1,450 (40%)
	0.4

	drinking_history
	3,904
	86 (28%)
	1,185 (33%)
	0.091

	Family_history_of_cancer
	3,904
	61 (20%)
	489 (14%)
	0.002

	WBC
	3,904
	5.89 (4.81, 7.22)
	5.44 (4.53, 6.62)
	<0.001

	GR
	3,903
	3.86 (2.87, 5.13)
	3.35 (2.62, 4.30)
	<0.001

	LYMPH
	3,903
	1.37 (1.06, 1.70)
	1.45 (1.13, 1.79)
	0.009

	MONO
	3,903
	0.39 (0.30, 0.51)
	0.35 (0.28, 0.45)
	<0.001

	EO
	3,903
	0.12 (0.07, 0.20)
	0.12 (0.07, 0.21)
	0.4

	BASO
	3,903
	0.030 (0.020, 0.040)
	0.030 (0.020, 0.040)
	0.046

	GR_percentage
	3,903
	66 (59, 74)
	62 (56, 69)
	<0.001

	LYMPH_percentage
	3,904
	24 (17, 30)
	27 (21, 33)
	<0.001

	MONO_percentage
	3,903
	6.60 (5.50, 7.70)
	6.50 (5.50, 7.70)
	0.3

	EO_percentage
	3,903
	2.10 (1.30, 3.40)
	2.30 (1.40, 3.80)
	0.011

	BASO_percentage
	3,900
	0.50 (0.30, 0.70)
	0.50 (0.30, 0.70)
	0.4

	RBC
	3,904
	4.05 (3.63, 4.48)
	4.22 (3.84, 4.57)
	<0.001

	HGB
	3,904
	116 (91, 132)
	125 (109, 137)
	<0.001

	HCT
	3,904
	36 (30, 41)
	39 (34, 42)
	<0.001

	MCV
	3,904
	89 (81, 93)
	92 (87, 95)
	<0.001

	MCH
	3,904
	28.6 (24.6, 30.3)
	29.9 (27.7, 31.3)
	<0.001

	MCHC
	3,904
	319 (306, 327)
	324 (316, 331)
	<0.001

	RDW-CV
	3,904
	13.90 (13.30, 16.50)
	13.50 (12.90, 14.80)
	<0.001

	RDW-SD
	3,904
	43.9 (41.8, 47.2)
	43.8 (41.8, 46.2)
	0.1

	PLT
	3,903
	231 (179, 299)
	202 (161, 249)
	<0.001

	MPV
	3,903
	10.00 (9.20, 11.50)
	10.70 (9.60, 11.90)
	<0.001

	PDW
	3,903
	16.00 (15.60, 16.30)
	16.20 (15.90, 16.40)
	<0.001

	PCT
	3,902
	0.24 (0.20, 0.29)
	0.22 (0.18, 0.26)
	<0.001

	RET
	3,630
	1.16 (0.89, 1.66)
	1.06 (0.80, 1.46)
	<0.001

	IRF
	3,630
	6.2 (3.7, 10.6)
	5.6 (3.2, 9.2)
	0.011

	LFR
	3,630
	93.8 (89.4, 96.3)
	94.4 (90.8, 96.8)
	0.011

	MFR
	3,630
	6.2 (3.7, 10.0)
	5.6 (3.2, 9.1)
	0.012

	HFR
	3,629
	0.00 (0.00, 0.40)
	0.00 (0.00, 0.10)
	0.012

	CRP
	3,577
	5 (1, 17)
	2 (1, 5)
	<0.001

	TBIL
	3,904
	8.3 (5.8, 10.8)
	8.9 (6.6, 12.1)
	0.004

	DBIL
	3,904
	2.10 (1.50, 2.80)
	2.10 (1.60, 2.90)
	0.3

	IBIL
	3,904
	6.0 (4.4, 8.5)
	6.6 (4.7, 9.3)
	0.002

	TP
	3,904
	63.3 (59.7, 67.8)
	63.6 (59.8, 67.8)
	0.4

	ALB
	3,904
	37.7 (34.6, 40.1)
	38.8 (36.2, 41.2)
	<0.001

	PALB
	3,898
	186 (143, 223)
	210 (175, 244)
	<0.001

	GLB
	3,904
	25.8 (23.0, 28.7)
	24.9 (22.4, 27.7)
	<0.001

	A/G
	3,904
	1.46 (1.29, 1.64)
	1.56 (1.38, 1.75)
	<0.001

	ALT
	3,904
	14 (10, 22)
	16 (11, 23)
	0.01

	AST
	3,904
	18 (14, 22)
	19 (15, 23)
	<0.001

	GGT
	3,904
	20 (14, 29)
	19 (14, 30)
	0.6

	ALP
	3,904
	76 (64, 94)
	77 (65, 92)
	0.8

	TBA
	3,666
	3.4 (2.1, 6.4)
	3.5 (2.0, 6.2)
	0.6

	AFU
	3,842
	21 (17, 25)
	22 (18, 26)
	0.06

	CRCL
	3,904
	94 (86, 104)
	93 (84, 101)
	0.016

	UREA
	3,884
	5.00 (4.15, 6.09)
	5.19 (4.22, 6.22)
	0.13

	CREA
	3,904
	70 (59, 79)
	69 (60, 80)
	0.8

	UA
	3,904
	312 (260, 367)
	311 (259, 367)
	0.8

	GLU
	3,876
	4.79 (4.51, 5.41)
	4.86 (4.47, 5.46)
	0.6

	K
	3,902
	4.07 (3.78, 4.28)
	4.04 (3.82, 4.27)
	>0.9

	NA
	3,902
	141.00 (139.30, 142.70)
	141.60 (140.00, 143.00)
	0.002

	CL
	3,902
	106.50 (104.65, 108.30)
	106.90 (105.20, 108.50)
	0.02

	TCO2
	3,470
	25.80 (24.30, 27.60)
	26.10 (24.40, 27.70)
	0.14

	CA
	3,900
	2.23 (2.14, 2.31)
	2.25 (2.18, 2.31)
	0.008

	PO4
	3,900
	1.07 (0.92, 1.19)
	1.06 (0.94, 1.19)
	0.6

	MG
	3,899
	0.89 (0.83, 0.94)
	0.89 (0.83, 0.94)
	0.8

	CK
	3,663
	56 (40, 78)
	65 (47, 88)
	<0.001

	CK-MB
	3,633
	11.1 (8.3, 14.1)
	10.8 (8.4, 14.0)
	0.8

	LDH
	3,450
	150 (129, 173)
	150 (132, 172)
	0.3

	α-HBDH
	3,450
	120 (103, 138)
	121 (106, 139)
	0.082

	LIP
	3,468
	35 (27, 45)
	37 (28, 47)
	0.075

	CHOL
	3,736
	4.14 (3.58, 4.79)
	4.41 (3.85, 5.03)
	<0.001

	TG
	3,736
	1.17 (0.95, 1.57)
	1.28 (0.98, 1.74)
	0.007

	ADA
	209
	9.2 (6.1, 12.1)
	9.3 (7.3, 11.0)
	0.7

	AMY
	408
	56 (46, 73)
	60 (48, 77)
	0.4

	APOA1
	857
	1.09 (0.93, 1.32)
	1.12 (0.97, 1.29)
	0.7

	APOB
	880
	0.79 (0.65, 0.89)
	0.77 (0.64, 0.90)
	0.8

	HDL-C
	880
	1.02 (0.87, 1.20)
	1.04 (0.90, 1.21)
	0.5

	LDL-C1
	881
	2.64 (2.14, 3.01)
	2.58 (2.13, 3.05)
	0.8

	CysC
	15
	0.88 (0.88, 0.88)
	1.08 (0.82, 1.16)
	0.6

	PT
	3,900
	11.10 (10.60, 11.70)
	10.80 (10.30, 11.60)
	<0.001

	INR
	3,900
	0.94 (0.90, 0.99)
	0.93 (0.88, 0.97)
	<0.001

	APTT
	3,901
	25.5 (23.1, 29.0)
	25.2 (22.7, 28.4)
	0.2

	APTTR
	3,403
	0.88 (0.80, 1.00)
	0.87 (0.79, 0.98)
	0.2

	FIB
	3,901
	3.67 (3.12, 4.54)
	3.33 (2.83, 3.96)
	<0.001

	TT
	3,901
	17.50 (16.90, 18.30)
	17.70 (17.00, 18.50)
	0.001

	TTR
	3,405
	1.04 (1.00, 1.08)
	1.05 (1.01, 1.09)
	0.006

	D-DIMER
	3,787
	0.41 (0.29, 0.69)
	0.34 (0.25, 0.60)
	<0.001

	FDP
	3,632
	1.50 (1.10, 2.50)
	1.30 (1.00, 2.10)
	<0.001

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; Wilcoxon rank sum test; NA; Wilcoxon rank sum exact test


[bookmark: OLE_LINK59][bookmark: _Toc234958830]Table S6. Comparison of baseline characteristics among the dMMR group and the pMMR group in the SCH cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for the two groups within the Sichuan Cancer Hospital cohort (dMMR: N=305; colorectal cancer: N=3,599). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi‑square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.


	Variable
	N
	Cancer early stage 
	Cancer late stage 
	p-value2

	
	
	N = 2,6951
	N = 2,5321
	

	gender
	5,227
	1,683 (62%)
	1,586 (63%)
	0.9

	age
	5,227
	62 (54, 69)
	60 (53, 68)
	<0.001

	Height(cm)
	5,222
	160 (155, 167)
	161 (155, 167)
	0.2

	weight(cm)
	5,219
	60 (53, 67)
	60 (53, 67)
	0.3

	Smoking_history
	5,227
	1,062 (39%)
	990 (39%)
	0.8

	drinking_history
	5,227
	883 (33%)
	806 (32%)
	0.5

	Family_history_of_cancer
	5,227
	393 (15%)
	358 (14%)
	0.6

	WBC
	5,227
	5.48 (4.55, 6.66)
	5.44 (4.48, 6.65)
	0.3

	GR
	5,226
	3.39 (2.63, 4.28)
	3.37 (2.63, 4.40)
	0.8

	LYMPH
	5,226
	1.47 (1.14, 1.82)
	1.39 (1.08, 1.75)
	<0.001

	MONO
	5,226
	0.36 (0.28, 0.45)
	0.36 (0.29, 0.46)
	0.2

	EO
	5,226
	0.13 (0.08, 0.21)
	0.12 (0.07, 0.21)
	0.056

	BASO
	5,226
	0.030 (0.020, 0.040)
	0.030 (0.020, 0.040)
	0.3

	GR_percentage
	5,226
	62 (56, 69)
	63 (56, 70)
	<0.001

	LYMPH_percentage
	5,227
	27 (22, 33)
	26 (20, 32)
	<0.001

	MONO_percentage
	5,226
	6.50 (5.50, 7.70)
	6.70 (5.60, 7.90)
	0.001

	EO_percentage
	5,226
	2.40 (1.40, 3.80)
	2.30 (1.30, 3.80)
	0.2

	BASO_percentage
	5,221
	0.50 (0.30, 0.70)
	0.50 (0.30, 0.70)
	>0.9

	RBC
	5,227
	4.24 (3.87, 4.59)
	4.17 (3.79, 4.53)
	<0.001

	HGB
	5,227
	126 (110, 139)
	123 (106, 136)
	<0.001

	HCT
	5,227
	39 (35, 42)
	38 (34, 41)
	<0.001

	MCV
	5,227
	92 (87, 95)
	92 (86, 95)
	0.2

	MCH
	5,227
	29.9 (27.8, 31.3)
	29.8 (27.2, 31.3)
	0.13

	MCHC
	5,227
	324 (316, 331)
	324 (314, 330)
	0.033

	RDW-CV
	5,227
	13.50 (12.90, 14.60)
	13.70 (13.00, 15.35)
	<0.001

	RDW-SD
	5,227
	44 (42, 46)
	44 (42, 47)
	0.021

	PLT
	5,226
	202 (160, 251)
	203 (163, 254)
	0.2

	MPV
	5,226
	10.70 (9.60, 11.90)
	10.60 (9.60, 11.90)
	0.2

	PDW
	5,226
	16.20 (15.90, 16.40)
	16.20 (15.80, 16.40)
	0.075

	PCT
	5,225
	0.22 (0.18, 0.26)
	0.22 (0.18, 0.26)
	0.1

	RET
	4,903
	1.05 (0.81, 1.43)
	1.09 (0.82, 1.55)
	0.004

	IRF
	4,903
	5.5 (3.2, 9.2)
	5.9 (3.4, 9.5)
	0.022

	LFR
	4,903
	94.5 (90.9, 96.8)
	94.1 (90.5, 96.6)
	0.022

	MFR
	4,903
	5.5 (3.2, 8.9)
	5.9 (3.4, 9.3)
	0.02

	HFR
	4,902
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.20)
	0.059

	CRP
	4,842
	2 (1, 5)
	2 (1, 5)
	<0.001

	TBIL
	5,227
	8.8 (6.5, 11.9)
	9.0 (6.6, 12.2)
	0.2

	DBIL
	5,227
	2.10 (1.60, 2.80)
	2.10 (1.60, 2.90)
	>0.9

	IBIL
	5,227
	6.5 (4.7, 9.2)
	6.7 (4.9, 9.4)
	0.2

	TP
	5,227
	63.9 (60.0, 68.0)
	64.2 (60.3, 68.2)
	0.2

	ALB
	5,227
	38.8 (36.2, 41.3)
	38.7 (36.1, 41.2)
	0.2

	PALB
	5,218
	213 (178, 246)
	206 (170, 241)
	<0.001

	GLB
	5,227
	25.0 (22.4, 27.8)
	25.4 (22.8, 28.3)
	<0.001

	A/G
	5,227
	1.55 (1.39, 1.75)
	1.53 (1.35, 1.71)
	<0.001

	ALT
	5,227
	15 (11, 23)
	16 (11, 24)
	0.2

	AST
	5,227
	18 (15, 23)
	19 (15, 24)
	0.002

	GGT
	5,227
	19 (14, 30)
	20 (15, 31)
	0.043

	ALP
	5,227
	76 (64, 92)
	77 (65, 93)
	0.2

	TBA
	4,933
	3.5 (2.0, 6.0)
	3.5 (2.0, 6.3)
	0.6

	AFU
	5,153
	22 (18, 26)
	22 (18, 26)
	>0.9

	CRCL
	5,227
	93 (85, 101)
	93 (85, 102)
	0.5

	UREA
	5,204
	5.17 (4.25, 6.19)
	5.18 (4.21, 6.29)
	0.9

	CREA
	5,227
	69 (59, 79)
	69 (60, 81)
	0.4

	UA
	5,227
	312 (262, 368)
	310 (257, 369)
	0.13

	GLU
	5,194
	4.87 (4.49, 5.50)
	4.85 (4.49, 5.45)
	0.5

	K
	5,225
	4.05 (3.82, 4.26)
	4.04 (3.81, 4.28)
	0.7

	NA
	5,225
	141.80 (140.00, 143.00)
	141.20 (140.00, 143.00)
	0.006

	CL
	5,225
	106.90 (105.20, 108.50)
	106.80 (105.00, 108.40)
	0.02

	TCO2
	4,742
	26.00 (24.40, 27.60)
	25.80 (24.20, 27.50)
	0.044

	CA
	5,223
	2.25 (2.18, 2.31)
	2.25 (2.18, 2.31)
	0.7

	PO4
	5,223
	1.06 (0.94, 1.18)
	1.07 (0.95, 1.20)
	0.001

	MG
	5,222
	0.89 (0.84, 0.94)
	0.89 (0.83, 0.94)
	0.048

	CK
	4,931
	64 (47, 88)
	64 (47, 88)
	0.8

	CK-MB
	4,900
	11.0 (8.5, 14.0)
	11.1 (8.6, 14.4)
	0.2

	LDH
	4,676
	150 (132, 170)
	153 (134, 175)
	<0.001

	α-HBDH
	4,676
	120 (106, 137)
	123 (106, 142)
	0.001

	LIP
	4,703
	36 (28, 47)
	37 (29, 49)
	0.12

	CHOL
	5,031
	4.43 (3.85, 5.03)
	4.42 (3.86, 5.04)
	>0.9

	TG
	5,031
	1.28 (0.98, 1.74)
	1.31 (1.00, 1.80)
	0.067

	ADA
	259
	9.1 (7.1, 11.4)
	9.5 (7.6, 11.3)
	0.3

	AMY
	504
	60 (49, 77)
	61 (48, 76)
	0.8

	APOA1
	1,034
	1.14 (1.00, 1.30)
	1.10 (0.95, 1.33)
	0.036

	APOB
	1,061
	0.77 (0.64, 0.90)
	0.79 (0.64, 0.91)
	0.3

	HDL-C
	1,061
	1.06 (0.91, 1.21)
	1.04 (0.88, 1.24)
	0.3

	LDL-C1
	1,062
	2.58 (2.13, 3.05)
	2.62 (2.15, 3.07)
	0.5

	CysC
	17
	1.11 (0.93, 1.19)
	0.92 (0.80, 1.01)
	0.3

	PT
	5,222
	10.80 (10.30, 11.40)
	10.80 (10.30, 11.50)
	0.005

	INR
	5,222
	0.92 (0.88, 0.97)
	0.93 (0.88, 0.98)
	<0.001

	APTT
	5,222
	25.0 (22.5, 28.0)
	25.0 (22.6, 28.2)
	0.5

	APTTR
	4,611
	0.87 (0.78, 0.97)
	0.87 (0.78, 0.98)
	0.3

	FIB
	5,223
	3.29 (2.78, 3.94)
	3.46 (2.93, 4.08)
	<0.001

	TT
	5,222
	17.90 (17.20, 18.70)
	17.70 (17.00, 18.50)
	<0.001

	TTR
	4,612
	1.06 (1.02, 1.10)
	1.05 (1.01, 1.09)
	<0.001

	D-DIMER
	5,089
	0.33 (0.25, 0.57)
	0.35 (0.26, 0.61)
	<0.001

	FDP
	4,921
	1.30 (0.90, 2.00)
	1.40 (1.00, 2.10)
	<0.001

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; Wilcoxon rank sum test; NA; Wilcoxon rank sum exact test


[bookmark: OLE_LINK1][bookmark: _Toc234958831][bookmark: OLE_LINK57][bookmark: OLE_LINK58]Table S7. Comparison of baseline characteristics among the cancer early-stage group and the cancer late-stage group in the SCH cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for the two groups within the Sichuan Cancer Hospital cohort (cancer early stage: N=2,695; cancer late stage: N=2,532). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.


	[bookmark: OLE_LINK52]Variable
	N
	control 
	cancer 
	p-value2

	
	
	N = 1,6071
	N = 2,9471
	

	gender
	4,554
	760 (47%)
	1,896 (64%)
	<0.001

	age
	4,553
	50 (39, 58)
	63 (56, 69)
	<0.001

	BMI
	4,049
	23.6 (21.8, 25.6)
	22.8 (20.7, 24.8)
	<0.001

	Smoking_history
	4,554
	397 (25%)
	1,009 (34%)
	<0.001

	drinking_history
	4,554
	259 (16%)
	852 (29%)
	<0.001

	Family_history_of_cancer
	4,554
	148 (9.2%)
	717 (24%)
	<0.001

	WBC
	4,554
	5.75 (4.90, 6.81)
	6.00 (4.90, 7.20)
	<0.001

	GR
	4,554
	3.22 (2.56, 4.05)
	3.80 (3.00, 4.80)
	<0.001

	LYMPH
	4,554
	1.90 (1.60, 2.26)
	1.50 (1.20, 1.90)
	<0.001

	MONO
	4,554
	0.32 (0.27, 0.40)
	0.40 (0.30, 0.40)
	<0.001

	EO
	4,554
	0.15 (0.10, 0.22)
	0.10 (0.05, 0.20)
	<0.001

	BASO
	4,554
	0.030 (0.020, 0.050)
	0.020 (0.020, 0.030)
	<0.001

	GR_percentage
	4,554
	57 (51, 62)
	65 (59, 71)
	<0.001

	LYMPH_percentage
	4,554
	34 (28, 39)
	26 (21, 32)
	<0.001

	MONO_percentage
	4,554
	5.83 (4.98, 6.81)
	5.90 (4.90, 7.20)
	<0.001

	EO_percentage
	4,554
	2.65 (1.80, 3.80)
	1.60 (0.90, 2.70)
	<0.001

	BASO_percentage
	4,554
	0.45 (0.30, 0.60)
	0.40 (0.30, 0.60)
	<0.001

	RBC
	4,554
	4.82 (4.48, 5.20)
	4.34 (3.94, 4.68)
	<0.001

	HGB
	4,554
	147 (136, 159)
	132 (115, 144)
	<0.001

	HCT
	4,554
	43 (40, 47)
	40 (35, 43)
	<0.001

	MCV
	4,554
	90 (87, 93)
	91 (87, 95)
	<0.001

	MCH
	4,554
	30.7 (29.6, 31.6)
	30.4 (28.8, 31.7)
	<0.001

	MCHC
	4,554
	339 (334, 344)
	331 (322, 337)
	<0.001

	RDW_CV
	3,792
	12.70 (12.30, 13.20)
	13.00 (12.50, 14.10)
	<0.001

	RDW_SD
	1,219
	43.2 (41.4, 45.6)
	NA (NA, NA)
	

	PLT
	4,554
	216 (180, 259)
	224 (183, 275)
	<0.001

	MPV
	4,540
	10.20 (9.20, 11.30)
	9.80 (9.00, 10.70)
	<0.001

	PDW
	4,540
	16.30 (16.00, 16.50)
	16.00 (15.70, 16.30)
	<0.001

	PCT
	4,540
	0.22 (0.18, 0.25)
	0.22 (0.19, 0.27)
	<0.001

	RET
	1,091
	1.07 (0.83, 1.37)
	NA (NA, NA)
	

	IRF
	1,091
	10.1 (7.4, 14.5)
	NA (NA, NA)
	

	LFR
	1,091
	89.9 (85.5, 92.6)
	NA (NA, NA)
	

	MFR
	1,091
	10.1 (7.4, 14.1)
	NA (NA, NA)
	

	HFR
	1,091
	0.00 (0.00, 0.30)
	NA (NA, NA)
	

	CRP
	3,877
	1 (0, 3)
	2 (1, 4)
	0.2

	TBIL
	4,514
	10.7 (8.2, 14.1)
	9.0 (6.6, 12.2)
	<0.001

	DBIL
	4,515
	4.20 (3.60, 5.00)
	3.10 (2.30, 4.30)
	<0.001

	IBIL
	4,516
	6.5 (4.4, 9.2)
	5.8 (4.1, 8.0)
	<0.001

	TP
	4,459
	70.7 (66.4, 74.7)
	68.6 (64.7, 72.4)
	<0.001

	ALB
	4,459
	45.2 (42.8, 47.8)
	42.3 (39.4, 44.8)
	<0.001

	PALB
	4,019
	240 (212, 281)
	254 (211, 296)
	<0.001

	GLB
	4,458
	25.4 (22.6, 28.4)
	26.1 (23.5, 29.0)
	<0.001

	A/G
	4,458
	1.78 (1.59, 2.03)
	1.62 (1.42, 1.81)
	<0.001

	ALT
	4,515
	16 (10, 24)
	16 (12, 23)
	0.2

	AST
	4,452
	19 (16, 23)
	20 (17, 25)
	<0.001

	GGT
	4,481
	16 (10, 28)
	21 (15, 31)
	0.009

	ALP
	4,339
	72 (59, 87)
	76 (64, 91)
	<0.001

	TBA
	3,753
	3.0 (1.7, 5.1)
	3.8 (2.3, 6.3)
	<0.001

	AFU
	4,078
	22.0 (18.5, 26.1)
	20.9 (17.4, 24.9)
	<0.001

	CRCL
	3,478
	105 (96, 116)
	87 (73, 104)
	<0.001

	UREA
	3,984
	5.00 (4.18, 5.93)
	5.11 (4.18, 6.23)
	<0.001

	CREA
	3,987
	59 (49, 69)
	68 (58, 79)
	<0.001

	UA
	3,984
	294 (240, 357)
	290 (239, 343)
	<0.001

	GLU
	1,879
	4.90 (4.56, 5.37)
	5.17 (4.77, 5.78)
	<0.001

	K
	4,187
	4.35 (4.16, 4.56)
	4.06 (3.82, 4.32)
	<0.001

	NA
	4,187
	139.20 (138.20, 140.90)
	141.90 (140.00, 143.20)
	<0.001

	CL
	4,145
	102.60 (100.90, 104.10)
	103.70 (102.00, 105.20)
	<0.001

	TCO2
	1,263
	26.20 (24.60, 27.90)
	23.60 (22.30, 25.30)
	<0.001

	CA
	4,469
	2.27 (2.20, 2.34)
	2.27 (2.19, 2.34)
	<0.001

	PO4
	4,074
	1.09 (0.98, 1.22)
	1.14 (1.02, 1.25)
	<0.001

	MG
	4,073
	0.89 (0.84, 0.94)
	0.89 (0.84, 0.93)
	<0.001

	CK
	1,113
	104 (84, 132)
	NA (NA, NA)
	

	CK_MB
	1,073
	13.7 (11.1, 16.6)
	NA (NA, NA)
	

	LDH
	4,027
	167 (151, 188)
	192 (170, 217)
	<0.001

	α_HBDH
	3,772
	122 (109, 139)
	56 (31, 138)
	0.11

	LIP
	1,388
	35 (28, 44)
	29 (24, 38)
	0.061

	CHOL
	3,924
	4.71 (4.11, 5.32)
	4.56 (3.98, 5.19)
	<0.001

	TG
	3,924
	1.27 (0.90, 1.81)
	1.18 (0.86, 1.68)
	<0.001

	ADA
	3,187
	9.7 (8.2, 12.0)
	9.5 (7.9, 11.4)
	0.021

	AMY
	506
	64 (54, 79)
	64 (50, 83)
	0.9

	APOA1
	2,496
	1.13 (0.98, 1.32)
	1.04 (0.89, 1.20)
	<0.001

	APOB
	2,496
	0.83 (0.70, 0.95)
	0.85 (0.72, 1.01)
	0.044

	HDL_C
	2,887
	1.31 (1.10, 1.56)
	1.14 (0.96, 1.34)
	<0.001

	LDL_C1
	2,850
	2.72 (2.29, 3.20)
	2.74 (2.26, 3.24)
	0.8

	CysC
	2,338
	NA (NA, NA)
	0.88 (0.77, 1.00)
	

	PT
	4,144
	11.20 (10.70, 11.65)
	11.50 (11.10, 12.00)
	<0.001

	INR
	4,144
	0.91 (0.87, 0.95)
	0.97 (0.93, 1.01)
	<0.001

	APTT
	4,144
	30.7 (28.6, 32.8)
	31.2 (29.2, 33.3)
	<0.001

	APTTR
	3,793
	0.86 (0.79, 0.93)
	1.00 (1.00, 1.10)
	<0.001

	FIB
	4,141
	3.05 (2.66, 3.63)
	3.16 (2.78, 3.64)
	0.7

	TT
	4,141
	15.90 (15.30, 16.70)
	15.40 (14.50, 16.30)
	<0.001

	TTR
	3,790
	1.08 (1.04, 1.12)
	1.10 (1.10, 1.20)
	<0.001

	D_DIMER
	4,114
	0.25 (0.20, 0.33)
	0.35 (0.23, 0.58)
	<0.001

	FDP
	1,216
	1.10 (0.80, 1.50)
	NA (NA, NA)
	

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; Welch Two Sample t-test; NA


[bookmark: _Toc234958832]Table S8. Comparison of baseline characteristics between the gastrointestinal cancer group and the control group in the ZCH cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for 4554 participants from Zhejiang Cancer Hospital (control group N=1607, cancer group N=2947). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi‑square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.


	Variable
	N
	control 
	gastric cancer 
	colorectal cancer 
	p-value2

	
	
	N = 1,6071
	N = 1,3311
	N = 1,6161
	

	gender
	4,554
	760 (47%)
	893 (67%)
	1,003 (62%)
	<0.001

	age
	4,553
	50 (39, 58)
	64 (57, 70)
	63 (55, 69)
	<0.001

	BMI
	4,049
	23.6 (21.8, 25.6)
	22.4 (20.4, 24.5)
	23.0 (21.0, 25.1)
	<0.001

	Smoking_history
	4,554
	397 (25%)
	490 (37%)
	519 (32%)
	<0.001

	drinking_history
	4,554
	259 (16%)
	410 (31%)
	442 (27%)
	<0.001

	Family_history_of_cancer
	4,554
	148 (9.2%)
	208 (16%)
	509 (31%)
	<0.001

	WBC
	4,554
	5.75 (4.90, 6.81)
	5.90 (4.90, 6.90)
	6.00 (5.00, 7.30)
	<0.001

	GR
	4,554
	3.22 (2.56, 4.05)
	3.80 (3.00, 4.70)
	3.90 (3.00, 4.90)
	<0.001

	LYMPH
	4,554
	1.90 (1.60, 2.26)
	1.50 (1.20, 1.80)
	1.55 (1.20, 1.90)
	<0.001

	MONO
	4,554
	0.32 (0.27, 0.40)
	0.30 (0.30, 0.40)
	0.40 (0.30, 0.50)
	<0.001

	EO
	4,554
	0.15 (0.10, 0.22)
	0.10 (0.02, 0.13)
	0.10 (0.10, 0.20)
	<0.001

	BASO
	4,554
	0.030 (0.020, 0.050)
	0.020 (0.020, 0.030)
	0.020 (0.020, 0.030)
	<0.001

	GR_percentage
	4,554
	57 (51, 62)
	65 (59, 71)
	65 (59, 71)
	<0.001

	LYMPH_percentage
	4,554
	34 (28, 39)
	27 (21, 32)
	26 (21, 32)
	<0.001

	MONO_percentage
	4,554
	5.83 (4.98, 6.81)
	5.70 (4.80, 6.80)
	6.10 (5.10, 7.40)
	<0.001

	EO_percentage
	4,554
	2.65 (1.80, 3.80)
	1.40 (0.70, 2.50)
	1.80 (1.00, 3.00)
	<0.001

	BASO_percentage
	4,554
	0.45 (0.30, 0.60)
	0.40 (0.30, 0.60)
	0.40 (0.30, 0.50)
	<0.001

	RBC
	4,554
	4.82 (4.48, 5.20)
	4.36 (3.90, 4.73)
	4.31 (3.95, 4.64)
	<0.001

	HGB
	4,554
	147 (136, 159)
	134 (117, 146)
	129 (115, 141)
	<0.001

	HCT
	4,554
	43 (40, 47)
	40 (35, 43)
	39 (35, 43)
	<0.001

	MCV
	4,554
	90 (87, 93)
	92 (88, 95)
	91 (87, 95)
	<0.001

	MCH
	4,554
	30.7 (29.6, 31.6)
	30.7 (29.3, 31.9)
	30.1 (28.3, 31.5)
	<0.001

	MCHC
	4,554
	339 (334, 344)
	333 (325, 341)
	329 (321, 335)
	<0.001

	RDW_CV
	3,792
	12.70 (12.30, 13.20)
	12.90 (12.50, 13.80)
	13.10 (12.50, 14.30)
	<0.001

	RDW_SD
	1,219
	43.2 (41.4, 45.6)
	NA (NA, NA)
	NA (NA, NA)
	

	PLT
	4,554
	216 (180, 259)
	224 (184, 270)
	225 (182, 281)
	<0.001

	MPV
	4,540
	10.20 (9.20, 11.30)
	9.80 (9.00, 10.70)
	9.80 (9.00, 10.70)
	<0.001

	PDW
	4,540
	16.30 (16.00, 16.50)
	16.10 (15.80, 16.30)
	16.00 (15.70, 16.30)
	<0.001

	PCT
	4,540
	0.22 (0.18, 0.25)
	0.22 (0.19, 0.26)
	0.23 (0.19, 0.27)
	<0.001

	RET
	1,091
	1.07 (0.83, 1.37)
	NA (NA, NA)
	NA (NA, NA)
	

	IRF
	1,091
	10.1 (7.4, 14.5)
	NA (NA, NA)
	NA (NA, NA)
	

	LFR
	1,091
	89.9 (85.5, 92.6)
	NA (NA, NA)
	NA (NA, NA)
	

	MFR
	1,091
	10.1 (7.4, 14.1)
	NA (NA, NA)
	NA (NA, NA)
	

	HFR
	1,091
	0.00 (0.00, 0.30)
	NA (NA, NA)
	NA (NA, NA)
	

	CRP
	3,877
	1 (0, 3)
	2 (1, 3)
	2 (1, 4)
	<0.001

	TBIL
	4,514
	10.7 (8.2, 14.1)
	9.1 (6.7, 12.5)
	8.9 (6.5, 11.9)
	<0.001

	DBIL
	4,515
	4.20 (3.60, 5.00)
	3.40 (2.50, 4.60)
	2.90 (2.20, 4.00)
	<0.001

	IBIL
	4,516
	6.5 (4.4, 9.2)
	5.7 (4.0, 8.0)
	5.9 (4.2, 8.0)
	<0.001

	TP
	4,459
	70.7 (66.4, 74.7)
	68.7 (64.7, 72.4)
	68.5 (64.7, 72.3)
	<0.001

	ALB
	4,459
	45.2 (42.8, 47.8)
	42.8 (39.8, 45.4)
	41.9 (39.2, 44.3)
	<0.001

	PALB
	4,019
	240 (212, 281)
	253 (210, 295)
	254 (211, 298)
	<0.001

	GLB
	4,458
	25.4 (22.6, 28.4)
	25.4 (23.2, 28.4)
	26.6 (24.1, 29.5)
	<0.001

	A/G
	4,458
	1.78 (1.59, 2.03)
	1.66 (1.47, 1.88)
	1.57 (1.39, 1.76)
	<0.001

	ALT
	4,515
	16 (10, 24)
	15 (12, 21)
	17 (13, 25)
	<0.001

	AST
	4,452
	19 (16, 23)
	20 (16, 24)
	21 (17, 26)
	<0.001

	GGT
	4,481
	16 (10, 28)
	19 (14, 29)
	22 (16, 32)
	0.007

	ALP
	4,339
	72 (59, 87)
	79 (66, 94)
	74 (63, 89)
	<0.001

	TBA
	3,753
	3.0 (1.7, 5.1)
	3.3 (2.0, 6.1)
	4.0 (2.5, 6.4)
	<0.001

	AFU
	4,078
	22.0 (18.5, 26.1)
	21.5 (17.9, 25.3)
	20.3 (17.0, 24.5)
	<0.001

	CRCL
	3,478
	105 (96, 116)
	86 (73, 102)
	87 (73, 104)
	<0.001

	UREA
	3,984
	5.00 (4.18, 5.93)
	5.13 (4.14, 6.41)
	5.10 (4.20, 6.15)
	<0.001

	CREA
	3,987
	59 (49, 69)
	67 (58, 79)
	68 (58, 79)
	<0.001

	UA
	3,984
	294 (240, 357)
	295 (240, 346)
	286 (236, 340)
	<0.001

	GLU
	1,879
	4.90 (4.56, 5.37)
	4.98 (4.65, 5.57)
	5.23 (4.86, 5.90)
	<0.001

	K
	4,187
	4.35 (4.16, 4.56)
	4.09 (3.85, 4.35)
	4.03 (3.79, 4.30)
	<0.001

	NA
	4,187
	139.20 (138.20, 140.90)
	141.45 (140.00, 143.00)
	142.10 (140.40, 143.60)
	<0.001

	CL
	4,145
	102.60 (100.90, 104.10)
	103.70 (102.00, 105.00)
	103.70 (102.00, 105.20)
	<0.001

	TCO2
	1,263
	26.20 (24.60, 27.90)
	24.00 (22.40, 25.50)
	23.20 (21.30, 25.10)
	<0.001

	CA
	4,469
	2.27 (2.20, 2.34)
	2.27 (2.19, 2.34)
	2.26 (2.18, 2.34)
	<0.001

	PO4
	4,074
	1.09 (0.98, 1.22)
	1.12 (1.00, 1.24)
	1.15 (1.03, 1.27)
	<0.001

	MG
	4,073
	0.89 (0.84, 0.94)
	0.89 (0.84, 0.94)
	0.88 (0.84, 0.93)
	<0.001

	CK
	1,113
	104 (84, 132)
	NA (NA, NA)
	NA (NA, NA)
	

	CK_MB
	1,073
	13.7 (11.1, 16.6)
	NA (NA, NA)
	NA (NA, NA)
	

	LDH
	4,027
	167 (151, 188)
	190 (170, 215)
	194 (169, 221)
	<0.001

	α_HBDH
	3,772
	122 (109, 139)
	69 (38, 144)
	50 (25, 131)
	0.12

	LIP
	1,388
	35 (28, 44)
	30 (25, 39)
	27 (22, 37)
	0.021

	CHOL
	3,924
	4.71 (4.11, 5.32)
	4.49 (3.88, 5.16)
	4.59 (4.04, 5.20)
	<0.001

	TG
	3,924
	1.27 (0.90, 1.81)
	1.15 (0.83, 1.66)
	1.20 (0.88, 1.69)
	<0.001

	ADA
	3,187
	9.7 (8.2, 12.0)
	9.5 (7.9, 11.4)
	9.5 (7.9, 11.4)
	0.051

	AMY
	506
	64 (54, 79)
	65 (52, 84)
	62 (47, 82)
	0.6

	APOA1
	2,496
	1.13 (0.98, 1.32)
	1.08 (0.95, 1.23)
	1.00 (0.86, 1.18)
	<0.001

	APOB
	2,496
	0.83 (0.70, 0.95)
	0.78 (0.66, 0.91)
	0.90 (0.76, 1.05)
	<0.001

	HDL_C
	2,887
	1.31 (1.10, 1.56)
	1.19 (1.01, 1.41)
	1.12 (0.95, 1.31)
	<0.001

	LDL_C1
	2,850
	2.72 (2.29, 3.20)
	2.69 (2.21, 3.20)
	2.76 (2.28, 3.25)
	0.4

	CysC
	2,338
	NA (NA, NA)
	0.85 (0.74, 0.99)
	0.89 (0.79, 1.01)
	0.8

	PT
	4,144
	11.20 (10.70, 11.65)
	11.30 (10.90, 11.90)
	11.70 (11.20, 12.10)
	<0.001

	INR
	4,144
	0.91 (0.87, 0.95)
	0.97 (0.93, 1.01)
	0.98 (0.94, 1.01)
	<0.001

	APTT
	4,144
	30.7 (28.6, 32.8)
	30.5 (28.6, 32.6)
	31.7 (29.7, 33.8)
	<0.001

	APTTR
	3,793
	0.86 (0.79, 0.93)
	1.00 (0.90, 1.10)
	1.00 (1.00, 1.10)
	<0.001

	FIB
	4,141
	3.05 (2.66, 3.63)
	3.12 (2.73, 3.56)
	3.22 (2.81, 3.71)
	<0.001

	TT
	4,141
	15.90 (15.30, 16.70)
	15.60 (14.80, 16.60)
	15.10 (14.30, 16.10)
	<0.001

	TTR
	3,790
	1.08 (1.04, 1.12)
	1.20 (1.10, 1.20)
	1.10 (1.10, 1.20)
	<0.001

	D_DIMER
	4,114
	0.25 (0.20, 0.33)
	0.34 (0.22, 0.55)
	0.36 (0.25, 0.59)
	<0.001

	FDP
	1,216
	1.10 (0.80, 1.50)
	NA (NA, NA)
	NA (NA, NA)
	

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; One-way analysis of means; NA


[bookmark: _Toc234958833]Table S9. Comparison of baseline characteristics among the control group, the gastric cancer group and the colorectal cancer in the ZCH cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for the three groups within the Zhejiang Cancer Hospital cohort (control: N=1607; gastric cancer: N=1331; colorectal cancer: N=1616). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi‑square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.


	Variable
	N
	dMMR 
	PMMR 
	p-value2

	
	
	N = 1811
	N = 2,4771
	

	gender
	2,658
	90 (50%)
	1,621 (65%)
	<0.001

	age
	2,657
	65 (54, 71)
	63 (56, 69)
	0.4

	Height(cm)
	2,571
	162 (157, 170)
	165 (158, 170)
	0.058

	weight(cm)
	2,575
	60 (52, 65)
	60 (54, 69)
	0.033

	Smoking_history
	2,658
	41 (23%)
	873 (35%)
	<0.001

	drinking_history
	2,658
	45 (25%)
	732 (30%)
	0.2

	Family_history_of_cancer
	2,658
	46 (25%)
	579 (23%)
	0.5

	WBC
	2,658
	6.50 (5.30, 8.30)
	5.90 (4.90, 7.10)
	<0.001

	GR
	2,658
	4.50 (3.30, 5.80)
	3.80 (3.00, 4.70)
	<0.001

	LYMPH
	2,658
	1.50 (1.20, 1.90)
	1.50 (1.20, 1.90)
	0.7

	MONO
	2,658
	0.40 (0.30, 0.50)
	0.30 (0.30, 0.40)
	<0.001

	EO
	2,658
	0.10 (0.06, 0.20)
	0.10 (0.05, 0.20)
	0.8

	BASO
	2,658
	0.020 (0.020, 0.030)
	0.020 (0.020, 0.030)
	0.9

	GR_percentage
	2,658
	68 (62, 73)
	65 (59, 71)
	<0.001

	LYMPH_percentage
	2,658
	24 (18, 29)
	27 (21, 32)
	<0.001

	MONO_percentage
	2,658
	6.10 (5.00, 7.30)
	5.90 (4.90, 7.10)
	0.086

	EO_percentage
	2,658
	1.40 (0.90, 2.70)
	1.60 (0.90, 2.80)
	0.3

	BASO_percentage
	2,658
	0.30 (0.30, 0.50)
	0.40 (0.30, 0.60)
	0.002

	RBC
	2,658
	4.07 (3.66, 4.47)
	4.35 (3.97, 4.69)
	<0.001

	HGB
	2,658
	117 (94, 134)
	132 (117, 144)
	<0.001

	HCT
	2,658
	36 (30, 40)
	40 (36, 43)
	<0.001

	MCV
	2,658
	89 (81, 93)
	91 (88, 95)
	<0.001

	MCH
	2,658
	29.0 (25.4, 30.9)
	30.5 (28.9, 31.7)
	<0.001

	MCHC
	2,658
	325 (312, 333)
	331 (323, 338)
	<0.001

	RDW-CV
	1,901
	13.60 (12.80, 16.40)
	13.00 (12.50, 13.90)
	<0.001

	RDW-SD
	0
	0 (NA%)
	0 (NA%)
	

	PLT
	2,658
	257 (192, 330)
	224 (183, 272)
	<0.001

	MPV
	2,647
	9.60 (8.80, 10.40)
	9.80 (9.00, 10.70)
	<0.001

	PDW
	2,647
	15.90 (15.50, 16.20)
	16.00 (15.80, 16.30)
	<0.001

	PCT
	2,647
	0.25 (0.19, 0.30)
	0.22 (0.19, 0.26)
	<0.001

	RET
	0
	0 (NA%)
	0 (NA%)
	

	IRF
	0
	0 (NA%)
	0 (NA%)
	

	LFR
	0
	0 (NA%)
	0 (NA%)
	

	MFR
	0
	0 (NA%)
	0 (NA%)
	

	HFR
	0
	0 (NA%)
	0 (NA%)
	

	CRP
	2,542
	3 (1, 11)
	2 (1, 3)
	<0.001

	TBIL
	2,622
	7.9 (5.6, 10.7)
	9.1 (6.6, 12.4)
	<0.001

	DBIL
	2,622
	2.90 (2.00, 4.20)
	3.20 (2.30, 4.30)
	0.008

	IBIL
	2,623
	5.0 (3.3, 6.9)
	5.9 (4.2, 8.1)
	<0.001

	TP
	2,573
	66.7 (62.1, 70.7)
	68.5 (64.7, 72.2)
	<0.001

	ALB
	2,573
	39.4 (36.4, 43.0)
	42.4 (39.6, 44.8)
	<0.001

	PALB
	2,527
	212 (170, 263)
	258 (215, 299)
	<0.001

	GLB
	2,572
	26.5 (23.8, 29.4)
	25.9 (23.4, 28.7)
	0.034

	A/G
	2,572
	1.51 (1.28, 1.68)
	1.64 (1.45, 1.83)
	<0.001

	ALT
	2,622
	15 (11, 20)
	16 (12, 23)
	0.028

	AST
	2,622
	20 (16, 25)
	20 (17, 25)
	0.2

	GGT
	2,591
	20 (14, 30)
	21 (15, 31)
	0.4

	ALP
	2,592
	81 (64, 95)
	77 (64, 92)
	0.3

	TBA
	2,580
	4.6 (2.5, 7.8)
	3.6 (2.2, 6.1)
	0.006

	AFU
	2,576
	19.5 (16.1, 24.6)
	20.9 (17.5, 24.8)
	0.023

	CRCL
	1,617
	90 (74, 112)
	86 (73, 103)
	0.045

	UREA
	2,093
	5.07 (3.95, 5.95)
	5.10 (4.18, 6.25)
	0.12

	CREA
	2,096
	64 (54, 77)
	68 (58, 79)
	0.015

	UA
	2,093
	268 (221, 313)
	291 (240, 344)
	<0.001

	GLU
	241
	5.29 (4.81, 5.78)
	5.13 (4.75, 5.75)
	0.8

	K
	2,652
	4.08 (3.82, 4.43)
	4.06 (3.82, 4.33)
	0.6

	NA
	2,652
	142.00 (139.90, 143.10)
	142.00 (140.10, 143.30)
	0.3

	CL
	2,620
	103.90 (102.10, 105.60)
	103.70 (102.00, 105.10)
	0.3

	TCO2
	172
	24.80 (22.20, 26.90)
	23.60 (22.30, 25.30)
	0.3

	CA
	2,612
	2.24 (2.12, 2.32)
	2.27 (2.19, 2.34)
	<0.001

	PO4
	2,575
	1.16 (1.03, 1.25)
	1.13 (1.02, 1.25)
	0.2

	MG
	2,574
	0.89 (0.83, 0.93)
	0.89 (0.84, 0.93)
	0.9

	CK
	0
	0 (NA%)
	0 (NA%)
	

	CK-MB
	0
	0 (NA%)
	0 (NA%)
	

	LDH
	2,627
	193 (167, 220)
	191 (169, 216)
	>0.9

	α-HBDH
	2,598
	63 (31, 128)
	63 (31, 138)
	>0.9

	LIP
	169
	29 (26, 33)
	29 (24, 38)
	0.8

	CHOL
	2,045
	4.37 (3.73, 4.88)
	4.56 (4.00, 5.19)
	0.001

	TG
	2,045
	1.10 (0.85, 1.54)
	1.19 (0.86, 1.68)
	0.11

	ADA
	2,575
	9.4 (8.0, 11.3)
	9.4 (7.8, 11.3)
	0.9

	AMY
	256
	60 (49, 73)
	64 (50, 84)
	0.5

	APOA1
	2,011
	1.00 (0.83, 1.17)
	1.05 (0.90, 1.21)
	0.004

	APOB
	2,011
	0.86 (0.70, 0.99)
	0.84 (0.72, 1.00)
	0.4

	HDL-C
	2,045
	1.07 (0.91, 1.27)
	1.15 (0.97, 1.36)
	0.003

	LDL-C1
	2,011
	2.66 (2.10, 3.26)
	2.74 (2.28, 3.23)
	0.084

	CysC
	2,057
	0.86 (0.75, 0.96)
	0.88 (0.77, 1.00)
	0.2

	PT
	2,639
	11.90 (11.20, 12.40)
	11.50 (11.00, 12.00)
	<0.001

	INR
	2,639
	0.99 (0.95, 1.04)
	0.97 (0.93, 1.01)
	<0.001

	APTT
	2,639
	31.3 (29.3, 33.1)
	31.1 (29.1, 33.1)
	0.6

	APTTR
	2,639
	1.00 (1.00, 1.10)
	1.00 (0.90, 1.10)
	0.3

	FIB
	2,637
	3.36 (2.96, 3.87)
	3.15 (2.76, 3.62)
	<0.001

	TT
	2,637
	15.50 (14.50, 16.60)
	15.40 (14.50, 16.30)
	0.6

	TTR
	2,637
	1.10 (1.10, 1.20)
	1.10 (1.10, 1.20)
	0.3

	D-DIMER
	2,614
	0.45 (0.29, 0.77)
	0.34 (0.23, 0.57)
	<0.001

	FDP
	0
	0 (NA%)
	0 (NA%)
	

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; Wilcoxon rank sum test; NA; Wilcoxon rank sum exact test


[bookmark: _Toc234958834]Table S10. Comparison of baseline characteristics among the dMMR group and the pMMR group in the ZCH cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for the two groups within the Zhejiang Cancer Hospital cohort (dMMR: N=181; colorectal cancer: N=2,477). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi‑square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.


	Variable
	N
	Cancer early stage 
	Cancer late stage 
	p-value2

	
	
	N = 1,6651
	N = 1,2821
	

	gender
	2,947
	1,072 (64%)
	824 (64%)
	>0.9

	age
	2,946
	63 (55, 69)
	64 (56, 69)
	0.2

	Height(cm)
	2,834
	165 (158, 170)
	165 (158, 170)
	0.2

	weight(cm)
	2,838
	61 (55, 69)
	60 (53, 68)
	0.015

	Smoking_history
	2,947
	584 (35%)
	425 (33%)
	0.3

	drinking_history
	2,947
	474 (28%)
	378 (29%)
	0.5

	Family_history_of_cancer
	2,947
	419 (25%)
	298 (23%)
	0.2

	WBC
	2,947
	6.00 (5.00, 7.20)
	5.90 (4.90, 7.10)
	0.11

	GR
	2,947
	3.80 (3.00, 4.80)
	3.80 (3.00, 4.80)
	0.4

	LYMPH
	2,947
	1.60 (1.20, 2.00)
	1.50 (1.20, 1.80)
	<0.001

	MONO
	2,947
	0.40 (0.30, 0.40)
	0.40 (0.30, 0.40)
	0.2

	EO
	2,947
	0.10 (0.05, 0.20)
	0.10 (0.05, 0.20)
	>0.9

	BASO
	2,947
	0.020 (0.020, 0.030)
	0.020 (0.020, 0.030)
	0.6

	GR_percentage
	2,947
	65 (59, 70)
	65 (59, 71)
	0.023

	LYMPH_percentage
	2,947
	27 (22, 32)
	26 (20, 31)
	<0.001

	MONO_percentage
	2,947
	5.80 (4.90, 7.10)
	6.00 (5.00, 7.30)
	0.006

	EO_percentage
	2,947
	1.60 (0.80, 2.70)
	1.60 (0.90, 2.80)
	0.8

	BASO_percentage
	2,947
	0.40 (0.30, 0.60)
	0.40 (0.30, 0.60)
	0.7

	RBC
	2,947
	4.38 (4.02, 4.71)
	4.25 (3.83, 4.64)
	<0.001

	HGB
	2,947
	133 (119, 145)
	129 (111, 141)
	<0.001

	HCT
	2,947
	40 (36, 43)
	39 (34, 42)
	<0.001

	MCV
	2,947
	91 (88, 95)
	91 (87, 95)
	0.086

	MCH
	2,947
	30.5 (29.0, 31.7)
	30.3 (28.3, 31.6)
	<0.001

	MCHC
	2,947
	331 (323, 338)
	330 (321, 336)
	<0.001

	RDW-CV
	2,185
	13.00 (12.50, 13.90)
	13.00 (12.50, 14.40)
	0.14

	RDW-SD
	0
	0 (NA%)
	0 (NA%)
	

	PLT
	2,947
	223 (181, 273)
	227 (183, 280)
	0.052

	MPV
	2,934
	9.80 (9.10, 10.70)
	9.70 (9.00, 10.70)
	0.012

	PDW
	2,934
	16.10 (15.80, 16.30)
	16.00 (15.70, 16.30)
	<0.001

	PCT
	2,934
	0.22 (0.19, 0.26)
	0.23 (0.19, 0.27)
	0.08

	RET
	0
	0 (NA%)
	0 (NA%)
	

	IRF
	0
	0 (NA%)
	0 (NA%)
	

	LFR
	0
	0 (NA%)
	0 (NA%)
	

	MFR
	0
	0 (NA%)
	0 (NA%)
	

	HFR
	0
	0 (NA%)
	0 (NA%)
	

	CRP
	2,820
	2 (1, 3)
	2 (1, 4)
	<0.001

	TBIL
	2,907
	9.3 (6.8, 12.6)
	8.6 (6.3, 11.8)
	<0.001

	DBIL
	2,908
	3.20 (2.30, 4.40)
	3.00 (2.20, 4.20)
	0.027

	IBIL
	2,909
	6.0 (4.2, 8.4)
	5.5 (3.9, 7.7)
	<0.001

	TP
	2,852
	69.0 (65.2, 72.6)
	68.1 (64.1, 72.1)
	<0.001

	ALB
	2,852
	42.8 (39.9, 45.2)
	41.7 (38.8, 44.2)
	<0.001

	PALB
	2,803
	259 (218, 300)
	247 (198, 291)
	<0.001

	GLB
	2,851
	26.1 (23.7, 28.8)
	26.1 (23.3, 29.3)
	0.4

	A/G
	2,851
	1.63 (1.44, 1.83)
	1.59 (1.40, 1.78)
	<0.001

	ALT
	2,908
	17 (12, 23)
	16 (12, 23)
	0.012

	AST
	2,907
	20 (17, 25)
	20 (17, 25)
	0.6

	GGT
	2,874
	21 (15, 31)
	20 (15, 31)
	0.2

	ALP
	2,875
	76 (64, 90)
	77 (64, 92)
	0.11

	TBA
	2,863
	3.7 (2.2, 6.3)
	3.8 (2.3, 6.3)
	0.4

	AFU
	2,859
	21.1 (17.5, 24.8)
	20.5 (17.4, 25.1)
	0.5

	CRCL
	1,871
	87 (74, 104)
	87 (73, 104)
	0.7

	UREA
	2,377
	5.13 (4.21, 6.20)
	5.07 (4.10, 6.26)
	0.4

	CREA
	2,380
	68 (58, 79)
	68 (57, 78)
	0.5

	UA
	2,377
	292 (246, 347)
	285 (231, 337)
	0.001

	GLU
	272
	5.18 (4.76, 5.92)
	5.15 (4.79, 5.73)
	0.5

	K
	2,941
	4.06 (3.81, 4.31)
	4.07 (3.82, 4.34)
	0.3

	NA
	2,941
	142.00 (140.30, 143.30)
	141.70 (140.00, 143.10)
	0.005

	CL
	2,899
	103.80 (102.00, 105.20)
	103.60 (101.90, 105.10)
	0.051

	TCO2
	177
	23.90 (22.50, 25.45)
	23.10 (21.30, 25.20)
	0.051

	CA
	2,898
	2.27 (2.19, 2.35)
	2.26 (2.18, 2.34)
	0.028

	PO4
	2,850
	1.13 (1.00, 1.25)
	1.15 (1.04, 1.26)
	0.005

	MG
	2,849
	0.89 (0.84, 0.93)
	0.89 (0.84, 0.93)
	0.8

	CK
	0
	0 (NA%)
	0 (NA%)
	

	CK-MB
	0
	0 (NA%)
	0 (NA%)
	

	LDH
	2,914
	191 (170, 215)
	192 (169, 221)
	0.4

	α-HBDH
	2,882
	56 (31, 125)
	63 (31, 150)
	0.3

	LIP
	174
	29 (24, 38)
	29 (24, 39)
	>0.9

	CHOL
	2,322
	4.60 (4.05, 5.23)
	4.52 (3.90, 5.16)
	0.019

	TG
	2,322
	1.18 (0.85, 1.72)
	1.18 (0.88, 1.64)
	0.7

	ADA
	2,858
	9.4 (7.9, 11.3)
	9.5 (7.9, 11.6)
	0.2

	AMY
	261
	63 (50, 81)
	64 (50, 85)
	0.8

	APOA1
	2,285
	1.05 (0.90, 1.21)
	1.02 (0.89, 1.19)
	0.06

	APOB
	2,285
	0.86 (0.73, 1.02)
	0.85 (0.72, 1.00)
	0.086

	HDL-C
	2,322
	1.15 (0.97, 1.35)
	1.13 (0.95, 1.33)
	0.023

	LDL-C1
	2,285
	2.77 (2.28, 3.26)
	2.71 (2.22, 3.21)
	0.11

	CysC
	2,338
	0.88 (0.77, 1.00)
	0.88 (0.77, 1.01)
	0.9

	PT
	2,928
	11.50 (11.00, 12.00)
	11.60 (11.10, 12.10)
	<0.001

	INR
	2,928
	0.97 (0.93, 1.01)
	0.98 (0.94, 1.02)
	<0.001

	APTT
	2,928
	31.2 (29.3, 33.3)
	31.0 (29.1, 33.1)
	0.08

	APTTR
	2,928
	1.00 (1.00, 1.10)
	1.00 (0.90, 1.10)
	0.076

	FIB
	2,925
	3.11 (2.72, 3.60)
	3.25 (2.84, 3.70)
	<0.001

	TT
	2,925
	15.30 (14.50, 16.40)
	15.40 (14.50, 16.30)
	0.8

	TTR
	2,925
	1.10 (1.10, 1.20)
	1.10 (1.10, 1.20)
	0.5

	D-DIMER
	2,898
	0.33 (0.22, 0.54)
	0.38 (0.25, 0.65)
	<0.001

	FDP
	0
	0 (NA%)
	0 (NA%)
	

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; Wilcoxon rank sum test; NA; Wilcoxon rank sum exact test


[bookmark: OLE_LINK3][bookmark: _Toc234958835]Table S11. Comparison of baseline characteristics among the cancer early-stage group and the cancer late-stage group in the ZCH cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for the two groups within the Zhejiang Cancer Hospital cohort (cancer early stage: N=1,665; cancer late stage: N=1,282). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.




	Variable
	N
	control 
	cancer 
	p-value2

	
	
	N = 7261
	N = 1,2131
	

	gender
	1,939
	348 (48%)
	780 (64%)
	<0.001

	age
	1,938
	56 (46, 66)
	62 (55, 69)
	<0.001

	BMI
	1,769
	23.4 (21.3, 25.5)
	22.6 (20.4, 24.8)
	<0.001

	Smoking_history
	1,939
	147 (20%)
	437 (36%)
	<0.001

	drinking_history
	1,939
	93 (13%)
	335 (28%)
	<0.001

	Family_history_of_cancer
	1,939
	41 (5.6%)
	125 (10%)
	<0.001

	WBC
	1,939
	5.61 (4.80, 6.77)
	5.50 (4.50, 6.80)
	0.3

	GR
	1,939
	3.40 (2.75, 4.27)
	3.40 (2.59, 4.55)
	<0.001

	LYMPH
	1,939
	1.61 (1.30, 2.00)
	1.40 (1.08, 1.73)
	<0.001

	MONO
	1,939
	0.45 (0.38, 0.55)
	0.42 (0.36, 0.55)
	0.7

	EO
	1,939
	0.10 (0.06, 0.19)
	0.10 (0.06, 0.19)
	0.2

	BASO
	1,939
	0.02 (0.01, 0.04)
	0.01 (0.00, 0.04)
	0.008

	GR_percentage
	1,939
	60 (54, 66)
	62 (55, 70)
	<0.001

	LYMPH_percentage
	1,939
	29 (24, 34)
	26 (20, 33)
	<0.001

	MONO_percentage
	1,939
	7.90 (6.80, 9.20)
	7.90 (6.60, 9.40)
	0.4

	EO_percentage
	1,939
	1.80 (1.03, 3.00)
	1.90 (1.00, 3.00)
	0.8

	BASO_percentage
	1,939
	0.50 (0.34, 0.69)
	0.50 (0.30, 0.80)
	0.008

	RBC
	1,939
	4.30 (3.96, 4.65)
	4.08 (3.64, 4.47)
	<0.001

	HGB
	1,939
	133 (122, 145)
	121 (100, 135)
	<0.001

	HCT
	1,939
	40 (37, 43)
	37 (31, 41)
	<0.001

	MCV
	1,939
	92 (90, 95)
	91 (84, 94)
	<0.001

	MCH
	1,939
	31.1 (30.0, 32.3)
	30.0 (27.2, 31.4)
	<0.001

	MCHC
	1,939
	332 (326, 337)
	330 (321, 336)
	<0.001

	RDW_CV
	1,626
	13.10 (12.60, 13.70)
	13.80 (13.20, 15.70)
	<0.001

	RDW_SD
	460
	43.0 (41.1, 45.5)
	44.6 (42.3, 49.1)
	0.013

	PLT
	1,939
	208 (167, 251)
	222 (179, 278)
	<0.001

	MPV
	1,939
	8.70 (7.80, 9.80)
	8.50 (7.90, 9.30)
	<0.001

	PDW
	699
	13.70 (13.40, 14.00)
	NA (NA, NA)
	

	PCT
	386
	0.21 (0.18, 0.25)
	NA (NA, NA)
	

	RET
	338
	1.10 (0.86, 1.36)
	NA (NA, NA)
	

	IRF
	338
	5.8 (3.4, 10.5)
	NA (NA, NA)
	

	LFR
	338
	94.3 (89.5, 96.6)
	NA (NA, NA)
	

	MFR
	338
	5.8 (3.4, 10.2)
	NA (NA, NA)
	

	HFR
	338
	0.00 (0.00, 0.20)
	NA (NA, NA)
	

	CRP
	325
	0.7 (0.5, 2.0)
	1.9 (1.8, 4.6)
	0.5

	TBIL
	1,939
	9.7 (7.5, 13.1)
	11.1 (8.4, 14.6)
	<0.001

	DBIL
	1,939
	3.00 (2.40, 3.80)
	2.40 (1.80, 3.50)
	0.5

	IBIL
	1,935
	6.8 (4.8, 9.4)
	8.4 (6.3, 11.4)
	<0.001

	TP
	1,939
	71 (67, 75)
	64 (58, 69)
	<0.001

	ALB
	1,800
	40.9 (39.0, 42.2)
	37.2 (33.5, 40.5)
	<0.001

	PALB
	389
	236 (207, 275)
	144 (103, 249)
	0.2

	GLB
	1,800
	30.3 (27.9, 32.7)
	25.8 (22.9, 29.4)
	<0.001

	A/G
	1,599
	1.34 (1.22, 1.47)
	1.42 (1.26, 1.62)
	<0.001

	ALT
	1,938
	16 (11, 24)
	15 (10, 24)
	0.002

	AST
	1,938
	20 (16, 24)
	20 (15, 27)
	<0.001

	GGT
	1,939
	19 (13, 32)
	17 (12, 26)
	>0.9

	ALP
	1,939
	81 (68, 96)
	75 (61, 90)
	0.007

	TBA
	1,826
	4.5 (3.2, 6.8)
	2.6 (1.1, 5.4)
	0.023

	AFU
	481
	20 (16, 24)
	13 (10, 17)
	<0.001

	CRCL
	1,496
	103 (95, 114)
	87 (71, 107)
	<0.001

	UREA
	1,781
	6.17 (5.20, 7.20)
	5.49 (4.36, 6.76)
	<0.001

	CREA
	1,800
	77 (69, 89)
	70 (57, 82)
	<0.001

	UA
	1,939
	314 (260, 370)
	287 (213, 355)
	<0.001

	GLU
	1,936
	6.75 (5.86, 7.47)
	5.19 (4.68, 6.19)
	<0.001

	K
	1,939
	4.01 (3.81, 4.23)
	3.96 (3.71, 4.22)
	0.004

	NA
	1,939
	140.00 (138.70, 141.70)
	140.60 (138.80, 142.10)
	0.014

	CL
	1,939
	105.4 (103.3, 107.2)
	105.2 (103.2, 107.3)
	0.6

	TCO2
	1,889
	24.4 (22.7, 26.4)
	25.8 (22.9, 28.4)
	<0.001

	CA
	1,939
	2.27 (2.20, 2.34)
	2.20 (2.09, 2.29)
	<0.001

	PO4
	1,800
	1.08 (0.98, 1.19)
	1.11 (0.94, 1.26)
	>0.9

	MG
	1,933
	0.88 (0.82, 0.94)
	0.89 (0.82, 0.96)
	0.3

	CK
	443
	81 (62, 108)
	73 (53, 124)
	0.6

	CK_MB
	443
	14.3 (12.0, 17.3)
	13.0 (11.0, 17.0)
	0.8

	LDH
	444
	179 (161, 200)
	181 (152, 205)
	0.057

	α_HBDH
	443
	124 (110, 142)
	133 (117, 158)
	<0.001

	LIP
	387
	33 (27, 43)
	31 (17, 36)
	0.3

	CHOL
	568
	4.60 (3.97, 5.21)
	4.22 (3.53, 4.97)
	0.03

	TG
	568
	1.50 (1.12, 2.11)
	1.09 (0.80, 1.80)
	0.003

	ADA
	110
	9.30 (8.00, 11.70)
	NA (NA, NA)
	

	AMY
	85
	63 (49, 80)
	47 (38, 55)
	0.2

	APOA1
	61
	1.10 (0.95, 1.28)
	1.08 (1.06, 1.25)
	>0.9

	APOB
	61
	0.81 (0.66, 0.99)
	0.85 (0.79, 0.99)
	0.2

	HDL_C
	231
	1.25 (1.06, 1.46)
	1.07 (0.90, 1.31)
	0.002

	LDL_C1
	239
	2.69 (2.27, 3.29)
	2.40 (2.09, 3.14)
	0.3

	CysC
	1,228
	1.00 (0.81, 1.25)
	0.82 (0.68, 0.99)
	<0.001

	PT
	1,937
	11.40 (10.90, 12.00)
	11.80 (11.20, 12.50)
	<0.001

	INR
	1,936
	1.05 (1.00, 1.10)
	1.08 (1.03, 1.15)
	<0.001

	APTT
	1,937
	29.9 (28.0, 32.3)
	29.6 (27.7, 31.3)
	0.057

	APTTR
	1,458
	0.86 (0.79, 0.94)
	0.96 (0.90, 1.02)
	<0.001

	FIB
	1,938
	3.25 (2.81, 3.82)
	3.35 (2.85, 3.98)
	0.3

	TT
	1,937
	14.70 (13.90, 15.50)
	14.20 (13.40, 15.10)
	<0.001

	TTR
	1,458
	1.07 (1.03, 1.11)
	1.06 (1.00, 1.12)
	0.2

	D_DIMER
	1,935
	0.59 (0.38, 0.69)
	0.48 (0.23, 1.11)
	<0.001

	FDP
	995
	1.1 (0.8, 1.5)
	3.6 (0.9, 8.5)
	<0.001

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; Welch Two Sample t-test; NA


[bookmark: _Toc234958836][bookmark: OLE_LINK2]Table S13. Comparison of baseline characteristics between the gastrointestinal cancer group and the control group in the ZHWHU cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for 1939 participants from Zhongnan Hospital of Wuhan University (control group N=726, cancer group N=1213). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi‑square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.


	Variable
	N
	control 
	gastric cancer 
	colorectal cancer 
	p-value2

	
	
	N = 7261
	N = 7471
	N = 4661
	

	gender
	1,939
	348 (48%)
	521 (70%)
	259 (56%)
	<0.001

	age
	1,938
	56 (46, 66)
	62 (55, 69)
	62 (54, 69)
	<0.001

	BMI
	1,769
	23.4 (21.3, 25.5)
	22.7 (20.4, 24.8)
	22.5 (20.6, 24.8)
	0.001

	Smoking_history
	1,939
	147 (20%)
	311 (42%)
	126 (27%)
	<0.001

	drinking_history
	1,939
	93 (13%)
	248 (33%)
	87 (19%)
	<0.001

	Family_history_of_cancer
	1,939
	41 (5.6%)
	63 (8.4%)
	62 (13%)
	<0.001

	WBC
	1,939
	5.61 (4.80, 6.77)
	5.45 (4.49, 6.70)
	5.70 (4.60, 7.01)
	0.2

	GR
	1,939
	3.40 (2.75, 4.27)
	3.30 (2.56, 4.32)
	3.56 (2.60, 4.70)
	<0.001

	LYMPH
	1,939
	1.61 (1.30, 2.00)
	1.40 (1.10, 1.75)
	1.37 (1.04, 1.70)
	<0.001

	MONO
	1,939
	0.45 (0.38, 0.55)
	0.41 (0.35, 0.54)
	0.44 (0.36, 0.59)
	0.1

	EO
	1,939
	0.10 (0.06, 0.19)
	0.10 (0.05, 0.18)
	0.10 (0.06, 0.20)
	0.075

	BASO
	1,939
	0.02 (0.01, 0.04)
	0.01 (0.00, 0.03)
	0.02 (0.00, 0.04)
	<0.001

	GR_percentage
	1,939
	60 (54, 66)
	62 (55, 69)
	63 (56, 71)
	<0.001

	LYMPH_percentage
	1,939
	29 (24, 34)
	27 (21, 33)
	25 (18, 32)
	<0.001

	MONO_percentage
	1,939
	7.90 (6.80, 9.20)
	7.90 (6.50, 9.30)
	8.05 (6.60, 9.50)
	0.4

	EO_percentage
	1,939
	1.80 (1.03, 3.00)
	1.80 (1.00, 2.90)
	1.90 (1.00, 3.10)
	0.5

	BASO_percentage
	1,939
	0.50 (0.34, 0.69)
	0.50 (0.30, 0.70)
	0.50 (0.40, 0.80)
	0.026

	RBC
	1,939
	4.30 (3.96, 4.65)
	4.07 (3.58, 4.45)
	4.10 (3.68, 4.50)
	<0.001

	HGB
	1,939
	133 (122, 145)
	124 (104, 136)
	117 (95, 133)
	<0.001

	HCT
	1,939
	40 (37, 43)
	37 (32, 41)
	36 (30, 40)
	<0.001

	MCV
	1,939
	92 (90, 95)
	91 (87, 95)
	88 (79, 93)
	<0.001

	MCH
	1,939
	31.1 (30.0, 32.3)
	30.4 (28.6, 31.7)
	29.1 (25.0, 30.8)
	<0.001

	MCHC
	1,939
	332 (326, 337)
	331 (324, 337)
	327 (314, 334)
	<0.001

	RDW_CV
	1,626
	13.10 (12.60, 13.70)
	13.70 (13.10, 14.90)
	14.20 (13.40, 16.90)
	<0.001

	RDW_SD
	460
	43.0 (41.1, 45.5)
	43.4 (42.1, 49.1)
	45.6 (43.4, 48.4)
	<0.001

	PLT
	1,939
	208 (167, 251)
	216 (171, 264)
	237 (195, 292)
	<0.001

	MPV
	1,939
	8.70 (7.80, 9.80)
	8.50 (7.90, 9.40)
	8.60 (7.80, 9.30)
	<0.001

	PDW
	699
	13.70 (13.40, 14.00)
	NA (NA, NA)
	NA (NA, NA)
	

	PCT
	386
	0.21 (0.18, 0.25)
	NA (NA, NA)
	NA (NA, NA)
	

	RET
	338
	1.10 (0.86, 1.36)
	NA (NA, NA)
	NA (NA, NA)
	

	IRF
	338
	5.8 (3.4, 10.5)
	NA (NA, NA)
	NA (NA, NA)
	

	LFR
	338
	94.3 (89.5, 96.6)
	NA (NA, NA)
	NA (NA, NA)
	

	MFR
	338
	5.8 (3.4, 10.2)
	NA (NA, NA)
	NA (NA, NA)
	

	HFR
	338
	0.00 (0.00, 0.20)
	NA (NA, NA)
	NA (NA, NA)
	

	CRP
	325
	0.7 (0.5, 2.0)
	1.9 (1.6, 4.6)
	10.0 (1.8, 18.2)
	0.5

	TBIL
	1,939
	9.7 (7.5, 13.1)
	11.2 (8.4, 14.9)
	10.8 (8.5, 14.3)
	<0.001

	DBIL
	1,939
	3.00 (2.40, 3.80)
	2.50 (1.80, 3.60)
	2.30 (1.70, 3.30)
	0.063

	IBIL
	1,935
	6.8 (4.8, 9.4)
	8.5 (6.3, 11.6)
	8.4 (6.4, 11.3)
	<0.001

	TP
	1,939
	71 (67, 75)
	63 (57, 69)
	64 (58, 69)
	<0.001

	ALB
	1,800
	40.9 (39.0, 42.2)
	37.2 (33.5, 40.5)
	37.2 (33.5, 40.8)
	<0.001

	PALB
	389
	236 (207, 275)
	176 (103, 249)
	144 (144, 144)
	

	GLB
	1,800
	30.3 (27.9, 32.7)
	25.7 (22.6, 29.0)
	26.1 (23.5, 30.0)
	<0.001

	A/G
	1,599
	1.34 (1.22, 1.47)
	1.45 (1.28, 1.63)
	1.38 (1.21, 1.61)
	<0.001

	ALT
	1,938
	16 (11, 24)
	17 (11, 27)
	13 (9, 20)
	<0.001

	AST
	1,938
	20 (16, 24)
	20 (16, 29)
	19 (15, 25)
	<0.001

	GGT
	1,939
	19 (13, 32)
	17 (12, 25)
	18 (13, 27)
	0.017

	ALP
	1,939
	81 (68, 96)
	73 (61, 89)
	76 (63, 94)
	<0.001

	TBA
	1,826
	4.5 (3.2, 6.8)
	2.8 (1.2, 5.6)
	2.4 (0.9, 4.9)
	0.2

	AFU
	481
	20 (16, 24)
	14 (11, 17)
	13 (9, 17)
	<0.001

	CRCL
	1,496
	103 (95, 114)
	84 (70, 104)
	92 (72, 114)
	<0.001

	UREA
	1,781
	6.17 (5.20, 7.20)
	5.60 (4.52, 6.85)
	5.28 (4.12, 6.58)
	<0.001

	CREA
	1,800
	77 (69, 89)
	71 (59, 82)
	66 (55, 80)
	<0.001

	UA
	1,939
	314 (260, 370)
	287 (216, 349)
	286 (209, 361)
	<0.001

	GLU
	1,936
	6.75 (5.86, 7.47)
	5.20 (4.69, 6.12)
	5.18 (4.67, 6.39)
	<0.001

	K
	1,939
	4.01 (3.81, 4.23)
	3.98 (3.74, 4.22)
	3.93 (3.68, 4.20)
	0.003

	NA
	1,939
	140.00 (138.70, 141.70)
	140.40 (138.70, 142.00)
	140.80 (138.90, 142.20)
	0.001

	CL
	1,939
	105.4 (103.3, 107.2)
	105.2 (103.3, 107.3)
	105.3 (103.0, 107.4)
	0.9

	TCO2
	1,889
	24.4 (22.7, 26.4)
	25.9 (23.0, 28.4)
	25.5 (22.8, 28.2)
	<0.001

	CA
	1,939
	2.27 (2.20, 2.34)
	2.20 (2.09, 2.29)
	2.20 (2.08, 2.28)
	<0.001

	PO4
	1,800
	1.08 (0.98, 1.19)
	1.12 (0.96, 1.26)
	1.09 (0.91, 1.25)
	>0.9

	MG
	1,933
	0.88 (0.82, 0.94)
	0.88 (0.81, 0.95)
	0.90 (0.83, 0.97)
	0.004

	CK
	443
	81 (62, 108)
	76 (54, 126)
	69 (50, 124)
	0.9

	CK_MB
	443
	14.3 (12.0, 17.3)
	14.0 (11.0, 17.0)
	12.0 (10.0, 17.0)
	0.5

	LDH
	444
	179 (161, 200)
	184 (160, 206)
	173 (140, 201)
	0.042

	α_HBDH
	443
	124 (110, 142)
	134 (121, 158)
	132 (104, 155)
	<0.001

	LIP
	387
	33 (27, 43)
	31 (17, 36)
	NA (NA, NA)
	0.3

	CHOL
	568
	4.60 (3.97, 5.21)
	4.30 (3.48, 5.21)
	3.94 (3.65, 4.44)
	0.06

	TG
	568
	1.50 (1.12, 2.11)
	1.05 (0.80, 1.56)
	1.51 (0.90, 1.81)
	0.019

	ADA
	110
	9.30 (8.00, 11.70)
	NA (NA, NA)
	NA (NA, NA)
	

	AMY
	85
	63 (49, 80)
	47 (38, 55)
	NA (NA, NA)
	0.3

	APOA1
	61
	1.10 (0.95, 1.28)
	1.08 (1.07, 1.39)
	1.17 (0.77, 1.25)
	0.7

	APOB
	61
	0.81 (0.66, 0.99)
	1.01 (0.84, 1.16)
	0.85 (0.79, 0.85)
	0.2

	HDL_C
	231
	1.25 (1.06, 1.46)
	1.10 (0.97, 1.34)
	0.92 (0.76, 1.26)
	<0.001

	LDL_C1
	239
	2.69 (2.27, 3.29)
	2.65 (2.09, 3.18)
	2.30 (2.16, 2.89)
	0.5

	CysC
	1,228
	1.00 (0.81, 1.25)
	0.81 (0.67, 0.98)
	0.85 (0.70, 0.99)
	<0.001

	PT
	1,937
	11.40 (10.90, 12.00)
	11.70 (11.10, 12.40)
	12.00 (11.40, 12.80)
	<0.001

	INR
	1,936
	1.05 (1.00, 1.10)
	1.07 (1.02, 1.14)
	1.10 (1.04, 1.17)
	<0.001

	APTT
	1,937
	29.9 (28.0, 32.3)
	29.4 (27.7, 31.1)
	29.8 (27.8, 31.7)
	0.019

	APTTR
	1,458
	0.86 (0.79, 0.94)
	0.95 (0.90, 1.01)
	0.97 (0.90, 1.03)
	<0.001

	FIB
	1,938
	3.25 (2.81, 3.82)
	3.27 (2.79, 3.91)
	3.53 (2.96, 4.07)
	0.11

	TT
	1,937
	14.70 (13.90, 15.50)
	14.30 (13.40, 15.10)
	14.10 (13.20, 15.00)
	<0.001

	TTR
	1,458
	1.07 (1.03, 1.11)
	1.06 (1.00, 1.12)
	1.05 (0.98, 1.12)
	0.6

	D_DIMER
	1,935
	0.59 (0.38, 0.69)
	0.45 (0.21, 0.99)
	0.52 (0.27, 1.23)
	<0.001

	FDP
	995
	1.1 (0.8, 1.5)
	3.5 (0.8, 8.9)
	3.6 (1.0, 7.7)
	<0.001

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; One-way analysis of means; NA


[bookmark: _Toc234958837]Table S14. Comparison of baseline characteristics among the control group, the gastric cancer group and the colorectal cancer in the ZHWHU cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for the three groups within the Zhongnan Hospital of Wuhan University cohort (control: N=726; gastric cancer: N=747; colorectal cancer: N=466). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi‑square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.


	Variable
	N
	dMMR 
	PMMR 
	p-value2

	
	
	N = 871
	N = 9001
	

	gender
	987
	49 (56%)
	580 (64%)
	0.13

	age
	987
	63 (56, 69)
	62 (55, 69)
	0.6

	Height(cm)
	888
	164 (160, 170)
	166 (160, 170)
	0.14

	weight(cm)
	898
	64 (55, 69)
	62 (55, 70)
	>0.9

	Smoking_history
	987
	28 (32%)
	318 (35%)
	0.6

	drinking_history
	987
	19 (22%)
	252 (28%)
	0.2

	Family_history_of_cancer
	987
	12 (14%)
	96 (11%)
	0.4

	WBC
	987
	5.70 (4.76, 6.90)
	5.50 (4.50, 6.80)
	0.4

	GR
	987
	3.60 (2.70, 4.60)
	3.35 (2.52, 4.51)
	0.2

	LYMPH
	987
	1.39 (1.00, 1.60)
	1.40 (1.06, 1.71)
	0.3

	MONO
	987
	0.42 (0.40, 0.52)
	0.43 (0.36, 0.56)
	0.8

	EO
	987
	0.10 (0.05, 0.20)
	0.10 (0.06, 0.20)
	0.8

	BASO
	987
	0.00 (0.00, 0.03)
	0.01 (0.00, 0.04)
	0.055

	GR_percentage
	987
	65 (59, 71)
	62 (55, 70)
	0.039

	LYMPH_percentage
	987
	24 (18, 30)
	26 (20, 33)
	0.052

	MONO_percentage
	987
	8.00 (6.60, 9.20)
	8.00 (6.60, 9.60)
	0.8

	EO_percentage
	987
	1.70 (0.90, 2.80)
	1.90 (1.00, 3.10)
	0.3

	BASO_percentage
	987
	0.50 (0.30, 0.70)
	0.50 (0.30, 0.80)
	0.08

	RBC
	987
	4.00 (3.61, 4.38)
	4.07 (3.64, 4.45)
	0.6

	HGB
	987
	115 (86, 127)
	121 (99, 134)
	0.006

	HCT
	987
	35 (28, 39)
	37 (31, 41)
	0.021

	MCV
	987
	86 (75, 92)
	91 (84, 94)
	<0.001

	MCH
	987
	28.4 (22.8, 30.3)
	30.1 (27.2, 31.4)
	<0.001

	MCHC
	987
	325 (308, 333)
	330 (321, 335)
	<0.001

	RDW-CV
	987
	14.5 (13.4, 19.3)
	13.9 (13.2, 15.7)
	0.003

	RDW-SD
	37
	44 (42, 45)
	45 (42, 50)
	0.6

	PLT
	987
	226 (188, 289)
	223 (182, 275)
	0.3

	MPV
	987
	8.40 (7.80, 9.30)
	8.55 (7.90, 9.30)
	0.5

	PDW
	0
	0 (NA%)
	0 (NA%)
	

	PCT
	0
	0 (NA%)
	0 (NA%)
	

	RET
	0
	0 (NA%)
	0 (NA%)
	

	IRF
	0
	0 (NA%)
	0 (NA%)
	

	LFR
	0
	0 (NA%)
	0 (NA%)
	

	MFR
	0
	0 (NA%)
	0 (NA%)
	

	HFR
	0
	0 (NA%)
	0 (NA%)
	

	CRP
	0
	0 (NA%)
	0 (NA%)
	

	TBIL
	987
	10.4 (7.9, 13.3)
	10.9 (8.5, 14.5)
	0.2

	DBIL
	987
	2.20 (1.60, 3.30)
	2.40 (1.80, 3.50)
	0.15

	IBIL
	987
	7.9 (5.9, 10.3)
	8.3 (6.3, 11.4)
	0.2

	TP
	987
	62 (57, 68)
	63 (57, 69)
	0.3

	ALB
	987
	35.5 (32.7, 39.4)
	37.0 (33.4, 40.3)
	0.058

	PALB
	0
	0 (NA%)
	0 (NA%)
	

	GLB
	987
	25.6 (22.9, 29.7)
	25.8 (22.9, 29.3)
	0.7

	A/G
	987
	1.37 (1.18, 1.54)
	1.41 (1.26, 1.62)
	0.11

	ALT
	986
	12 (9, 18)
	15 (10, 24)
	0.005

	AST
	986
	18 (14, 24)
	19 (15, 27)
	0.024

	GGT
	987
	16 (13, 22)
	17 (12, 27)
	0.3

	ALP
	987
	72 (62, 88)
	74 (59, 90)
	>0.9

	TBA
	985
	2.6 (0.9, 4.9)
	2.5 (1.0, 5.3)
	>0.9

	AFU
	60
	10 (8, 15)
	14 (10, 17)
	0.1

	CRCL
	916
	95 (76, 113)
	86 (70, 106)
	0.043

	UREA
	983
	5.35 (4.23, 6.74)
	5.47 (4.33, 6.78)
	0.6

	CREA
	987
	65 (55, 75)
	70 (58, 82)
	0.022

	UA
	987
	289 (208, 350)
	288 (214, 358)
	0.5

	GLU
	984
	5.12 (4.46, 5.90)
	5.19 (4.70, 6.30)
	0.2

	K
	987
	3.96 (3.64, 4.23)
	3.97 (3.71, 4.22)
	0.6

	NA
	987
	140.80 (139.40, 142.20)
	140.50 (138.80, 142.00)
	0.1

	CL
	987
	105.3 (103.3, 108.0)
	105.4 (103.3, 107.5)
	0.6

	TCO2
	987
	26.0 (22.8, 28.4)
	25.7 (22.9, 28.4)
	>0.9

	CA
	987
	2.17 (2.05, 2.29)
	2.19 (2.08, 2.28)
	0.3

	PO4
	987
	1.11 (0.89, 1.25)
	1.09 (0.93, 1.26)
	0.7

	MG
	982
	0.88 (0.81, 0.97)
	0.88 (0.81, 0.95)
	0.9

	CK
	130
	60 (48, 80)
	79 (54, 132)
	0.2

	CK-MB
	131
	13 (12, 17)
	13 (10, 17)
	0.8

	LDH
	131
	169 (151, 189)
	186 (151, 206)
	0.5

	α-HBDH
	131
	125 (109, 163)
	135 (117, 157)
	0.6

	LIP
	0
	0 (NA%)
	0 (NA%)
	

	CHOL
	36
	3.85 (2.97, 4.72)
	4.05 (3.53, 4.97)
	0.6

	TG
	36
	1.04 (1.02, 1.06)
	1.20 (0.83, 1.80)
	0.7

	ADA
	0
	0 (NA%)
	0 (NA%)
	

	AMY
	0
	0 (NA%)
	0 (NA%)
	

	APOA1
	0
	0 (NA%)
	0 (NA%)
	

	APOB
	0
	0 (NA%)
	0 (NA%)
	

	HDL-C
	36
	1.04 (1.02, 1.05)
	1.07 (0.83, 1.31)
	>0.9

	LDL-C1
	36
	2.37 (1.60, 3.14)
	2.39 (2.08, 2.90)
	0.7

	CysC
	916
	0.82 (0.68, 0.94)
	0.82 (0.67, 0.98)
	>0.9

	PT
	986
	12.00 (11.40, 12.60)
	11.80 (11.20, 12.50)
	0.047

	INR
	986
	1.10 (1.05, 1.16)
	1.08 (1.03, 1.15)
	0.045

	APTT
	986
	29.70 (27.50, 31.60)
	29.50 (27.70, 31.30)
	0.7

	APTTR
	974
	0.96 (0.89, 1.03)
	0.96 (0.90, 1.01)
	0.7

	FIB
	987
	3.74 (3.18, 4.25)
	3.36 (2.86, 3.96)
	0.001

	TT
	986
	14.00 (13.30, 15.20)
	14.20 (13.40, 15.00)
	0.8

	TTR
	974
	1.04 (0.99, 1.13)
	1.06 (1.00, 1.12)
	0.8

	D-DIMER
	984
	0.50 (0.26, 0.94)
	0.47 (0.23, 1.13)
	0.8

	FDP
	488
	4.6 (1.5, 8.3)
	3.0 (0.8, 8.2)
	0.2

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; Wilcoxon rank sum test; NA; Wilcoxon rank sum exact test


[bookmark: OLE_LINK18][bookmark: _Toc234958838]Table S15. Comparison of baseline characteristics among the dMMR group and the pMMR group in the ZHWHU cohort
[bookmark: OLE_LINK4]This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for the two groups within the Zhongnan Hospital of Wuhan University (dMMR: N=87; colorectal cancer: N=900). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi‑square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table


	Variable
	N
	Cancer early stage 
	Cancer late stage 
	p-value2

	
	
	N = 5651
	N = 6481
	

	gender
	1,213
	372 (66%)
	408 (63%)
	0.3

	age
	1,212
	62 (55, 69)
	62 (55, 68)
	0.2

	Height(cm)
	1,084
	166 (160, 170)
	165 (160, 170)
	0.9

	weight(cm)
	1,094
	63 (55, 70)
	61 (55, 70)
	0.2

	Smoking_history
	1,213
	221 (39%)
	216 (33%)
	0.036

	drinking_history
	1,213
	162 (29%)
	173 (27%)
	0.4

	Family_history_of_cancer
	1,213
	60 (11%)
	65 (10%)
	0.7

	WBC
	1,213
	5.50 (4.50, 6.74)
	5.50 (4.56, 6.90)
	0.7

	GR
	1,213
	3.32 (2.52, 4.38)
	3.46 (2.60, 4.70)
	0.3

	LYMPH
	1,213
	1.42 (1.10, 1.80)
	1.38 (1.00, 1.70)
	0.012

	MONO
	1,213
	0.41 (0.35, 0.54)
	0.43 (0.37, 0.55)
	0.11

	EO
	1,213
	0.10 (0.07, 0.20)
	0.10 (0.05, 0.17)
	0.011

	BASO
	1,213
	0.01 (0.00, 0.04)
	0.01 (0.00, 0.04)
	0.9

	GR_percentage
	1,213
	61 (55, 69)
	63 (56, 71)
	0.035

	LYMPH_percentage
	1,213
	27 (21, 33)
	25 (19, 32)
	0.007

	MONO_percentage
	1,213
	7.90 (6.60, 9.20)
	8.00 (6.60, 9.65)
	0.12

	EO_percentage
	1,213
	2.00 (1.10, 3.10)
	1.80 (0.90, 2.90)
	0.012

	BASO_percentage
	1,213
	0.50 (0.30, 0.70)
	0.50 (0.30, 0.80)
	0.5

	RBC
	1,213
	4.15 (3.72, 4.54)
	4.01 (3.55, 4.42)
	<0.001

	HGB
	1,213
	126 (104, 138)
	119 (99, 131)
	<0.001

	HCT
	1,213
	38 (32, 41)
	36 (30, 40)
	<0.001

	MCV
	1,213
	91 (85, 95)
	90 (84, 94)
	0.2

	MCH
	1,213
	30.2 (27.6, 31.5)
	29.9 (27.1, 31.3)
	0.12

	MCHC
	1,213
	331 (322, 336)
	329 (320, 335)
	0.2

	RDW-CV
	1,213
	13.7 (13.1, 14.9)
	14.0 (13.3, 16.4)
	<0.001

	RDW-SD
	47
	44 (42, 48)
	45 (42, 49)
	>0.9

	PLT
	1,213
	215 (172, 266)
	236 (184, 287)
	<0.001

	MPV
	1,213
	8.60 (8.00, 9.40)
	8.50 (7.80, 9.30)
	0.028

	PDW
	0
	0 (NA%)
	0 (NA%)
	

	PCT
	0
	0 (NA%)
	0 (NA%)
	

	RET
	0
	0 (NA%)
	0 (NA%)
	

	IRF
	0
	0 (NA%)
	0 (NA%)
	

	LFR
	0
	0 (NA%)
	0 (NA%)
	

	MFR
	0
	0 (NA%)
	0 (NA%)
	

	HFR
	0
	0 (NA%)
	0 (NA%)
	

	CRP
	0
	0 (NA%)
	0 (NA%)
	

	TBIL
	1,213
	11.5 (8.5, 15.1)
	10.7 (8.3, 14.5)
	0.085

	DBIL
	1,213
	2.50 (1.80, 3.50)
	2.40 (1.70, 3.40)
	0.2

	IBIL
	1,213
	8.6 (6.5, 11.6)
	8.1 (6.2, 11.3)
	0.1

	TP
	1,213
	63 (58, 69)
	64 (58, 69)
	0.5

	ALB
	1,213
	37.3 (33.5, 40.8)
	37.1 (33.6, 40.4)
	0.3

	PALB
	0
	0 (NA%)
	0 (NA%)
	

	GLB
	1,213
	25.7 (22.6, 29.1)
	26.1 (23.3, 29.7)
	0.037

	A/G
	1,213
	1.45 (1.28, 1.65)
	1.40 (1.24, 1.59)
	0.005

	ALT
	1,212
	15 (11, 27)
	15 (10, 23)
	0.016

	AST
	1,212
	20 (16, 28)
	19 (15, 27)
	0.1

	GGT
	1,213
	17 (13, 26)
	17 (12, 27)
	0.7

	ALP
	1,213
	73 (60, 88)
	76 (63, 93)
	0.004

	TBA
	1,211
	2.5 (0.9, 5.3)
	2.7 (1.3, 5.5)
	0.12

	AFU
	86
	14 (11, 17)
	13 (9, 17)
	0.5

	CRCL
	1,110
	86 (71, 107)
	87 (71, 107)
	0.5

	UREA
	1,207
	5.53 (4.33, 6.96)
	5.38 (4.37, 6.61)
	0.2

	CREA
	1,213
	71 (59, 82)
	69 (57, 81)
	0.059

	UA
	1,213
	283 (213, 357)
	290 (212, 350)
	>0.9

	GLU
	1,210
	5.18 (4.68, 6.39)
	5.19 (4.69, 6.08)
	0.4

	K
	1,213
	3.95 (3.69, 4.22)
	3.98 (3.73, 4.22)
	0.4

	NA
	1,213
	140.70 (139.00, 142.30)
	140.40 (138.60, 141.90)
	0.003

	CL
	1,213
	105.5 (103.6, 107.5)
	104.9 (102.7, 107.1)
	<0.001

	TCO2
	1,213
	25.7 (22.9, 28.1)
	25.9 (22.9, 28.4)
	0.5

	CA
	1,213
	2.19 (2.08, 2.28)
	2.21 (2.09, 2.29)
	0.2

	PO4
	1,213
	1.08 (0.91, 1.23)
	1.14 (0.95, 1.28)
	0.002

	MG
	1,207
	0.89 (0.83, 0.96)
	0.88 (0.82, 0.95)
	0.4

	CK
	151
	80 (61, 132)
	67 (49, 111)
	0.023

	CK-MB
	152
	12 (10, 15)
	14 (12, 18)
	0.011

	LDH
	152
	182 (144, 201)
	178 (157, 206)
	0.5

	α-HBDH
	152
	134 (116, 154)
	132 (118, 158)
	0.8

	LIP
	0
	0 (NA%)
	0 (NA%)
	

	CHOL
	47
	4.30 (3.85, 4.86)
	3.93 (3.33, 4.97)
	0.3

	TG
	47
	1.21 (0.80, 1.81)
	1.02 (0.83, 1.57)
	0.4

	ADA
	0
	0 (NA%)
	0 (NA%)
	

	AMY
	0
	0 (NA%)
	0 (NA%)
	

	APOA1
	0
	0 (NA%)
	0 (NA%)
	

	APOB
	0
	0 (NA%)
	0 (NA%)
	

	HDL-C
	47
	1.11 (0.90, 1.30)
	1.02 (0.92, 1.31)
	0.4

	LDL-C1
	47
	2.65 (2.16, 3.20)
	2.35 (2.09, 2.90)
	0.4

	CysC
	1,112
	0.83 (0.70, 0.98)
	0.82 (0.66, 0.99)
	0.4

	PT
	1,212
	11.70 (11.10, 12.40)
	11.90 (11.30, 12.60)
	0.004

	INR
	1,211
	1.07 (1.02, 1.14)
	1.09 (1.04, 1.16)
	0.006

	APTT
	1,212
	29.60 (27.80, 31.20)
	29.50 (27.60, 31.30)
	0.7

	APTTR
	1,191
	0.96 (0.90, 1.01)
	0.96 (0.90, 1.02)
	0.6

	FIB
	1,213
	3.19 (2.76, 3.86)
	3.50 (2.95, 4.07)
	<0.001

	TT
	1,212
	14.40 (13.40, 15.10)
	14.15 (13.30, 15.00)
	0.12

	TTR
	1,191
	1.06 (1.00, 1.12)
	1.05 (0.99, 1.12)
	0.13

	D-DIMER
	1,210
	0.42 (0.20, 0.92)
	0.56 (0.26, 1.21)
	<0.001

	FDP
	600
	2.9 (0.7, 8.2)
	3.9 (1.1, 9.0)
	0.03

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; Wilcoxon rank sum test; NA; Wilcoxon rank sum exact test


[bookmark: OLE_LINK20][bookmark: _Toc234958839]Table S16. Comparison of baseline characteristics among the cancer early-stage group and the cancer late-stage group in the ZHWHU cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for the two groups within the Zhongnan Hospital of Wuhan University cohort (cancer early stage: N=565; cancer late stage: N=648). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.



	Variable
	N
	control 
	cancer 
	p-value2

	
	
	N = 3981
	N = 4571
	

	gender
	855
	233 (59%)
	277 (61%)
	0.5

	age
	855
	57 (50, 61)
	65 (57, 71)
	<0.001

	BMI
	833
	23.5 (21.5, 25.6)
	22.9 (20.8, 24.9)
	0.067

	Smoking_history
	855
	60 (15%)
	181 (40%)
	<0.001

	drinking_history
	855
	52 (13%)
	160 (35%)
	<0.001

	Family_history_of_cancer
	855
	0 (0%)
	27 (5.9%)
	<0.001

	WBC
	855
	5.98 (5.08, 7.02)
	5.85 (4.67, 7.63)
	0.012

	GR
	855
	3.72 (2.96, 4.62)
	3.72 (2.75, 5.19)
	<0.001

	LYMPH
	855
	1.69 (1.39, 2.08)
	1.40 (1.06, 1.83)
	<0.001

	MO
	855
	0.33 (0.27, 0.42)
	0.38 (0.28, 0.49)
	<0.001

	EO
	855
	0.10 (0.05, 0.17)
	0.11 (0.06, 0.17)
	0.2

	BASO
	855
	0.020 (0.020, 0.030)
	0.020 (0.020, 0.030)
	0.5

	GR_percentage
	855
	63 (56, 68)
	65 (58, 73)
	<0.001

	LYMPH_percentage
	855
	29 (24, 34)
	25 (18, 32)
	<0.001

	MO_percentage
	855
	5.60 (4.60, 6.60)
	6.30 (5.10, 7.50)
	<0.001

	EO_percentage
	855
	1.70 (1.00, 2.60)
	1.90 (1.00, 3.30)
	0.033

	BASO_percentage
	850
	0.40 (0.30, 0.60)
	0.40 (0.20, 0.60)
	>0.9

	RBC
	853
	4.63 (4.34, 4.95)
	4.15 (3.62, 4.61)
	<0.001

	HGB
	855
	139 (132, 150)
	120 (100, 134)
	<0.001

	HCT
	855
	43 (40, 46)
	37 (32, 41)
	<0.001

	MCV
	855
	93 (90, 95)
	91 (84, 95)
	<0.001

	MCH
	855
	30.3 (29.3, 31.3)
	29.3 (26.1, 30.8)
	<0.001

	MCHC
	855
	326 (321, 331)
	321 (311, 328)
	<0.001

	RDW_CV
	855
	13.10 (12.70, 13.50)
	13.70 (12.90, 15.50)
	<0.001

	RDW_SD
	855
	44.4 (42.5, 46.4)
	44.6 (42.1, 47.9)
	<0.001

	PLT
	855
	197 (156, 228)
	199 (156, 251)
	0.001

	MPV
	0
	0 (NA%)
	0 (NA%)
	

	PDW
	0
	0 (NA%)
	0 (NA%)
	

	PCT
	0
	0 (NA%)
	0 (NA%)
	

	RET
	108
	NA (NA, NA)
	1.48 (0.96, 2.19)
	

	IRF
	108
	NA (NA, NA)
	9.4 (5.4, 14.3)
	

	LFR
	108
	NA (NA, NA)
	90.4 (85.6, 94.6)
	

	MFR
	96
	NA (NA, NA)
	10.1 (6.6, 13.5)
	

	HFR
	108
	NA (NA, NA)
	1.80 (0.90, 2.85)
	

	CRP
	593
	1 (1, 3)
	3 (1, 13)
	<0.001

	TBIL
	852
	16 (13, 20)
	12 (9, 16)
	<0.001

	DBIL
	853
	4.20 (3.50, 5.20)
	3.10 (2.00, 4.50)
	<0.001

	IBIL
	853
	12.3 (9.4, 15.2)
	8.6 (6.6, 11.4)
	<0.001

	TP
	853
	76 (73, 80)
	69 (65, 73)
	<0.001

	ALB
	852
	44.6 (42.3, 46.7)
	39.1 (35.9, 41.9)
	<0.001

	PALB
	273
	253 (224, 294)
	186 (150, 220)
	<0.001

	GLB
	756
	31.2 (28.6, 34.0)
	29.9 (27.3, 32.7)
	<0.001

	A.G
	852
	1.41 (1.29, 1.58)
	1.30 (1.16, 1.46)
	<0.001

	ALT
	853
	21 (15, 29)
	15 (10, 23)
	<0.001

	AST
	849
	25 (21, 30)
	23 (19, 29)
	0.5

	GGT
	852
	23 (16, 35)
	20 (14, 29)
	0.3

	ALP
	787
	79 (67, 93)
	82 (70, 102)
	0.002

	TBA
	244
	3.7 (2.2, 5.9)
	3.8 (2.4, 6.6)
	0.4

	AFU
	0
	0 (NA%)
	0 (NA%)
	

	CRCL
	694
	96 (81, 112)
	101 (80, 118)
	0.3

	UREA
	777
	5.59 (4.60, 6.51)
	5.00 (4.17, 6.07)
	0.2

	CREA
	843
	79 (68, 89)
	70 (60, 82)
	<0.001

	UA
	844
	378 (324, 434)
	313 (260, 373)
	<0.001

	GLU
	769
	5.49 (5.11, 6.09)
	4.96 (4.34, 5.89)
	0.13

	K
	838
	3.90 (3.75, 4.06)
	3.70 (3.46, 3.94)
	<0.001

	NA.
	838
	140.50 (139.50, 141.60)
	140.30 (138.55, 141.70)
	0.012

	CL
	838
	105.60 (104.20, 107.00)
	106.00 (104.00, 107.70)
	0.5

	TCO2
	769
	26.20 (24.35, 27.68)
	24.60 (22.80, 26.80)
	<0.001

	CA
	837
	2.37 (2.30, 2.42)
	2.27 (2.18, 2.33)
	<0.001

	PO4
	834
	1.05 (0.95, 1.18)
	1.04 (0.89, 1.17)
	0.086

	MG
	834
	0.91 (0.87, 0.94)
	0.89 (0.83, 0.93)
	<0.001

	CK
	349
	107 (81, 135)
	81 (53, 122)
	0.001

	CK_MB
	305
	12.0 (10.0, 15.0)
	10.0 (8.0, 14.0)
	0.028

	LDH
	233
	189 (165, 210)
	184 (167, 210)
	0.9

	α_HBDH
	343
	122 (105, 134)
	111 (96, 125)
	<0.001

	LIP
	0
	0 (NA%)
	0 (NA%)
	

	CHOL
	293
	4.92 (4.31, 5.66)
	4.18 (3.55, 5.18)
	<0.001

	TG
	291
	1.35 (1.00, 2.09)
	1.21 (0.99, 1.50)
	0.002

	ADA
	194
	10 (9, 12)
	9 (7, 12)
	0.092

	AMY
	0
	0 (NA%)
	0 (NA%)
	

	APOA1
	55
	1.44 (1.23, 1.66)
	1.14 (1.05, 1.37)
	0.021

	APOB
	52
	1.38 (1.26, 1.53)
	0.84 (0.66, 0.96)
	<0.001

	HDL_C
	288
	1.24 (1.08, 1.51)
	1.07 (0.94, 1.31)
	0.003

	LDL_C1
	288
	3.02 (2.52, 3.57)
	2.59 (2.05, 3.46)
	0.022

	CysC
	694
	0.83 (0.74, 0.94)
	0.80 (0.71, 0.95)
	>0.9

	PT
	806
	10.20 (9.90, 10.70)
	11.10 (10.50, 11.60)
	<0.001

	INR
	806
	0.88 (0.85, 0.93)
	0.96 (0.91, 1.01)
	<0.001

	APTT
	806
	25.3 (23.1, 28.0)
	25.2 (22.5, 28.1)
	0.3

	APTTR
	0
	0 (NA%)
	0 (NA%)
	

	FIB
	806
	2.91 (2.51, 3.38)
	3.13 (2.60, 3.83)
	<0.001

	TT
	806
	17.70 (17.10, 18.30)
	17.30 (16.40, 18.30)
	0.013

	TTR
	0
	0 (NA%)
	0 (NA%)
	

	D_DIMER
	182
	0.30 (0.30, 0.30)
	0.70 (0.60, 1.10)
	

	FDP
	220
	2.20 (2.20, 2.20)
	2.30 (1.70, 3.90)
	

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; Welch Two Sample t-test; NA


[bookmark: _Toc234958840]Table S17. Comparison of baseline characteristics between the gastrointestinal cancer group and the control group in the CITWH cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for 855 participants from Chengdu Integrated TCM&Western medicine Hospital (control group N=398, cancer group N=457). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi‑square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.


	[bookmark: _Hlk233898349]Variable
	N
	control 
	gastric cancer 
	colorectal cancer 
	p-value2

	
	
	N = 3981
	N = 631
	N = 3941
	

	gender
	855
	233 (59%)
	45 (71%)
	232 (59%)
	0.14

	age
	855
	57 (50, 61)
	64 (53, 69)
	65 (57, 71)
	<0.001

	BMI
	833
	23.5 (21.5, 25.6)
	22.9 (21.2, 24.4)
	22.9 (20.8, 25.0)
	0.2

	Smoking_history
	855
	60 (15%)
	22 (35%)
	159 (40%)
	<0.001

	drinking_history
	855
	52 (13%)
	23 (37%)
	137 (35%)
	<0.001

	Family_history_of_cancer
	855
	0 (0%)
	3 (4.8%)
	24 (6.1%)
	<0.001

	WBC
	855
	5.98 (5.08, 7.02)
	5.58 (4.75, 6.90)
	5.90 (4.66, 7.73)
	0.005

	GR
	855
	3.72 (2.96, 4.62)
	3.50 (2.57, 4.89)
	3.79 (2.76, 5.22)
	<0.001

	LYMPH
	855
	1.69 (1.39, 2.08)
	1.39 (1.11, 1.88)
	1.41 (1.06, 1.81)
	<0.001

	MO
	855
	0.33 (0.27, 0.42)
	0.36 (0.27, 0.44)
	0.38 (0.28, 0.50)
	<0.001

	EO
	855
	0.10 (0.05, 0.17)
	0.10 (0.07, 0.18)
	0.11 (0.06, 0.17)
	0.4

	BASO
	855
	0.020 (0.020, 0.030)
	0.020 (0.020, 0.030)
	0.020 (0.020, 0.040)
	0.6

	GR_percentage
	855
	63 (56, 68)
	66 (56, 72)
	65 (59, 74)
	<0.001

	LYMPH_percentage
	855
	29 (24, 34)
	26 (20, 32)
	25 (18, 32)
	<0.001

	MO_percentage
	855
	5.60 (4.60, 6.60)
	6.40 (4.70, 7.40)
	6.20 (5.10, 7.60)
	<0.001

	EO_percentage
	855
	1.70 (1.00, 2.60)
	2.00 (1.00, 3.40)
	1.90 (1.00, 3.30)
	0.11

	BASO_percentage
	850
	0.40 (0.30, 0.60)
	0.40 (0.30, 0.50)
	0.40 (0.20, 0.60)
	>0.9

	RBC
	853
	4.63 (4.34, 4.95)
	4.08 (3.41, 4.67)
	4.16 (3.67, 4.59)
	<0.001

	HGB
	855
	139 (132, 150)
	120 (94, 139)
	120 (100, 134)
	<0.001

	HCT
	855
	43 (40, 46)
	37 (30, 42)
	37 (32, 41)
	<0.001

	MCV
	855
	93 (90, 95)
	92 (87, 97)
	91 (83, 94)
	<0.001

	MCH
	855
	30.3 (29.3, 31.3)
	30.2 (28.0, 31.6)
	29.2 (25.8, 30.7)
	<0.001

	MCHC
	855
	326 (321, 331)
	325 (315, 330)
	320 (310, 328)
	<0.001

	RDW_CV
	855
	13.10 (12.70, 13.50)
	13.10 (12.70, 15.10)
	13.70 (12.90, 15.50)
	<0.001

	RDW_SD
	855
	44.4 (42.5, 46.4)
	44.4 (41.8, 48.6)
	44.6 (42.2, 47.9)
	<0.001

	PLT
	855
	197 (156, 228)
	210 (179, 272)
	196 (151, 247)
	0.002

	MPV
	0
	0 (NA%)
	0 (NA%)
	0 (NA%)
	

	PDW
	0
	0 (NA%)
	0 (NA%)
	0 (NA%)
	

	PCT
	0
	0 (NA%)
	0 (NA%)
	0 (NA%)
	

	RET
	108
	NA (NA, NA)
	1.99 (1.67, 2.43)
	1.47 (0.95, 2.19)
	0.7

	IRF
	108
	NA (NA, NA)
	12.2 (9.8, 15.2)
	9.1 (5.4, 14.3)
	0.5

	LFR
	108
	NA (NA, NA)
	87.9 (84.8, 90.2)
	90.7 (85.6, 94.7)
	0.6

	MFR
	96
	NA (NA, NA)
	11.3 (9.3, 13.5)
	10.1 (6.4, 13.5)
	0.6

	HFR
	108
	NA (NA, NA)
	2.05 (1.65, 2.35)
	1.75 (0.85, 2.90)
	>0.9

	CRP
	593
	1 (1, 3)
	2 (1, 7)
	4 (1, 15)
	<0.001

	TBIL
	852
	16 (13, 20)
	11 (9, 15)
	12 (9, 16)
	<0.001

	DBIL
	853
	4.20 (3.50, 5.20)
	3.50 (2.40, 4.20)
	3.05 (2.00, 4.60)
	<0.001

	IBIL
	853
	12.3 (9.4, 15.2)
	8.0 (6.2, 10.6)
	8.7 (6.7, 11.5)
	<0.001

	TP
	853
	76 (73, 80)
	68 (63, 73)
	69 (65, 74)
	<0.001

	ALB
	852
	44.6 (42.3, 46.7)
	39.0 (35.5, 41.5)
	39.1 (36.0, 42.0)
	<0.001

	PALB
	273
	253 (224, 294)
	174 (165, 201)
	187 (149, 223)
	<0.001

	GLB
	756
	31.2 (28.6, 34.0)
	29.2 (26.3, 31.3)
	30.0 (27.4, 33.0)
	<0.001

	A/G
	852
	1.41 (1.29, 1.58)
	1.33 (1.21, 1.47)
	1.29 (1.16, 1.45)
	<0.001

	ALT
	853
	21 (15, 29)
	13 (11, 22)
	15 (10, 23)
	<0.001

	AST
	849
	25 (21, 30)
	24 (19, 31)
	23 (19, 29)
	0.4

	GGT
	852
	23 (16, 35)
	19 (12, 29)
	20 (14, 29)
	0.5

	ALP
	787
	79 (67, 93)
	72 (60, 90)
	85 (72, 102)
	<0.001

	TBA
	244
	3.7 (2.2, 5.9)
	4.9 (2.7, 9.4)
	3.7 (2.4, 6.6)
	0.12

	AFU
	0
	0 (NA%)
	0 (NA%)
	0 (NA%)
	

	CRCL
	694
	96 (81, 112)
	105 (87, 125)
	99 (79, 118)
	0.2

	UREA
	777
	5.59 (4.60, 6.51)
	5.19 (4.17, 6.34)
	4.99 (4.16, 6.04)
	0.3

	CREA
	843
	79 (68, 89)
	73 (63, 83)
	70 (59, 82)
	<0.001

	UA
	844
	378 (324, 434)
	322 (266, 370)
	312 (260, 374)
	<0.001

	GLU
	769
	5.49 (5.11, 6.09)
	4.96 (4.37, 5.80)
	4.96 (4.34, 5.91)
	0.2

	K
	838
	3.90 (3.75, 4.06)
	3.77 (3.51, 4.04)
	3.69 (3.45, 3.90)
	<0.001

	NA
	838
	140.50 (139.50, 141.60)
	140.20 (138.90, 141.70)
	140.30 (138.50, 141.70)
	0.022

	CL
	838
	105.60 (104.20, 107.00)
	105.90 (104.30, 107.80)
	106.00 (104.00, 107.70)
	0.8

	TCO2
	769
	26.20 (24.35, 27.68)
	24.90 (23.50, 27.70)
	24.60 (22.70, 26.80)
	<0.001

	CA
	837
	2.37 (2.30, 2.42)
	2.26 (2.17, 2.34)
	2.27 (2.18, 2.33)
	<0.001

	PO4
	834
	1.05 (0.95, 1.18)
	1.05 (0.91, 1.23)
	1.04 (0.89, 1.17)
	0.2

	MG
	834
	0.91 (0.87, 0.94)
	0.90 (0.86, 0.92)
	0.88 (0.83, 0.93)
	<0.001

	CK
	349
	107 (81, 135)
	64 (42, 95)
	83 (54, 125)
	0.005

	CK_MB
	305
	12.0 (10.0, 15.0)
	13.5 (11.0, 15.0)
	10.0 (8.0, 13.0)
	0.045

	LDH
	233
	189 (165, 210)
	186 (174, 214)
	183 (167, 200)
	0.7

	α_HBDH
	343
	122 (105, 134)
	120 (110, 141)
	109 (96, 125)
	<0.001

	LIP
	0
	0 (NA%)
	0 (NA%)
	0 (NA%)
	

	CHOL
	293
	4.92 (4.31, 5.66)
	4.35 (3.68, 4.96)
	4.13 (3.42, 5.21)
	<0.001

	TG
	291
	1.35 (1.00, 2.09)
	1.37 (0.98, 1.46)
	1.20 (1.00, 1.51)
	0.2

	ADA
	194
	10 (9, 12)
	10 (8, 12)
	9 (7, 13)
	0.2

	AMY
	0
	0 (NA%)
	0 (NA%)
	0 (NA%)
	

	APOA1
	55
	1.44 (1.23, 1.66)
	1.15 (1.13, 1.34)
	1.10 (1.02, 1.39)
	0.08

	APOB
	52
	1.38 (1.26, 1.53)
	0.84 (0.66, 1.12)
	0.84 (0.67, 0.92)
	<0.001

	HDL_C
	288
	1.24 (1.08, 1.51)
	1.25 (1.01, 1.50)
	1.06 (0.93, 1.30)
	0.005

	LDL_C1
	288
	3.02 (2.52, 3.57)
	2.80 (2.32, 3.05)
	2.59 (1.93, 3.70)
	0.016

	CysC
	694
	0.83 (0.74, 0.94)
	0.78 (0.68, 0.90)
	0.81 (0.71, 0.96)
	0.3

	PT
	806
	10.20 (9.90, 10.70)
	10.70 (10.00, 11.30)
	11.10 (10.60, 11.70)
	<0.001

	INR
	806
	0.88 (0.85, 0.93)
	0.93 (0.86, 0.98)
	0.96 (0.91, 1.02)
	<0.001

	APTT
	806
	25.3 (23.1, 28.0)
	24.7 (21.9, 27.9)
	25.3 (22.7, 28.1)
	0.6

	APTTR
	0
	0 (NA%)
	0 (NA%)
	0 (NA%)
	

	FIB
	806
	2.91 (2.51, 3.38)
	3.23 (2.55, 3.96)
	3.10 (2.60, 3.79)
	<0.001

	[bookmark: OLE_LINK17]TT
	806
	17.70 (17.10, 18.30)
	17.05 (15.80, 17.80)
	17.40 (16.50, 18.30)
	0.003

	TTR
	0
	0 (NA%)
	0 (NA%)
	0 (NA%)
	

	D_DIMER
	182
	0.30 (0.30, 0.30)
	0.70 (0.50, 0.90)
	0.70 (0.60, 1.20)
	

	FDP
	220
	2.20 (2.20, 2.20)
	1.90 (1.20, 3.30)
	2.30 (1.70, 3.90)
	

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; One-way analysis of means; NA


[bookmark: _Toc234958841]Table S18. Comparison of baseline characteristics among the control group, the gastric cancer group and the colorectal cancer in the CITWH cohort
[bookmark: OLE_LINK19]This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for the three groups within the Chengdu Integrated TCM&Western medicine Hospital cohort (control: N=398; gastric cancer: N=63; colorectal cancer: N=394). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi‑square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.


	Variable
	N
	dMMR 
	PMMR 
	p-value2

	
	
	N = 1171
	N = 2921
	

	gender
	409
	62 (53%)
	188 (64%)
	0.033

	age
	409
	63 (52, 70)
	66 (58, 71)
	0.007

	Height(cm)
	408
	160 (155, 166)
	161 (156, 168)
	0.2

	weight(cm)
	408
	60 (52, 65)
	60 (54, 68)
	0.12

	Smoking_history
	409
	45 (38%)
	120 (41%)
	0.6

	drinking_history
	409
	42 (36%)
	103 (35%)
	>0.9

	Family_history_of_cancer
	409
	11 (9.4%)
	13 (4.5%)
	0.054

	WBC
	409
	5.99 (4.96, 8.04)
	5.79 (4.64, 7.40)
	0.2

	GR
	409
	4.17 (2.87, 5.69)
	3.61 (2.74, 5.14)
	0.12

	LYMPH
	409
	1.45 (1.11, 1.94)
	1.41 (1.04, 1.77)
	0.3

	MONO
	409
	0.39 (0.27, 0.49)
	0.37 (0.28, 0.49)
	0.8

	EO
	409
	0.11 (0.07, 0.15)
	0.11 (0.06, 0.19)
	0.8

	BASO
	409
	0.020 (0.020, 0.030)
	0.020 (0.020, 0.035)
	0.6

	GR_percentage
	409
	66 (59, 75)
	64 (57, 73)
	0.2

	LYMPH_percentage
	409
	25 (17, 30)
	25 (18, 32)
	0.6

	MONO_percentage
	409
	6.20 (5.00, 7.20)
	6.30 (5.15, 7.70)
	0.2

	EO_percentage
	409
	1.70 (1.00, 2.80)
	2.00 (1.00, 3.40)
	0.3

	BASO_percentage
	406
	0.40 (0.20, 0.50)
	0.40 (0.20, 0.60)
	0.2

	RBC
	407
	3.97 (3.45, 4.51)
	4.21 (3.68, 4.63)
	0.041

	HGB
	409
	115 (88, 131)
	121 (103, 135)
	0.055

	HCT
	409
	36 (29, 40)
	38 (33, 42)
	0.021

	MCV
	409
	89 (81, 94)
	91 (85, 95)
	0.083

	MCH
	409
	28.9 (24.4, 30.7)
	29.4 (27.2, 30.8)
	0.14

	MCHC
	409
	320 (306, 328)
	321 (312, 328)
	0.4

	RDW-CV
	409
	13.80 (12.90, 16.30)
	13.70 (12.95, 15.20)
	0.6

	RDW-SD
	409
	43.6 (41.9, 46.9)
	44.7 (42.2, 48.2)
	0.2

	PLT
	409
	200 (159, 259)
	196 (151, 245)
	0.5

	MPV
	0
	0 (NA%)
	0 (NA%)
	

	PDW
	0
	0 (NA%)
	0 (NA%)
	

	PCT
	0
	0 (NA%)
	0 (NA%)
	

	RET
	102
	1.46 (0.87, 2.58)
	1.47 (1.17, 2.09)
	0.7

	IRF
	102
	8.7 (4.9, 14.1)
	9.9 (5.7, 14.2)
	0.5

	LFR
	102
	91.3 (85.7, 95.1)
	90.1 (85.8, 94.3)
	0.6

	MFR
	91
	11.0 (6.4, 13.6)
	9.9 (6.0, 12.8)
	0.6

	HFR
	102
	1.95 (0.80, 3.05)
	1.45 (1.00, 2.40)
	0.8

	CRP
	215
	4 (1, 20)
	3 (1, 10)
	0.2

	TBIL
	406
	12 (9, 15)
	12 (9, 16)
	0.5

	DBIL
	407
	2.50 (1.80, 3.50)
	3.40 (2.10, 4.80)
	<0.001

	IBIL
	407
	8.8 (7.0, 11.9)
	8.7 (6.5, 11.4)
	0.5

	TP
	407
	69 (66, 74)
	69 (64, 73)
	>0.9

	ALB
	406
	38.4 (35.9, 41.8)
	39.1 (36.0, 42.0)
	0.5

	PALB
	170
	177 (128, 209)
	196 (156, 235)
	0.019

	GLB
	406
	29.6 (27.3, 33.4)
	30.0 (27.5, 32.7)
	0.8

	A/G
	406
	1.28 (1.12, 1.51)
	1.29 (1.17, 1.45)
	0.8

	ALT
	407
	14 (10, 22)
	15 (11, 23)
	0.4

	AST
	403
	22 (18, 29)
	24 (19, 30)
	0.2

	GGT
	407
	19 (13, 29)
	20 (14, 29)
	0.5

	ALP
	407
	82 (68, 102)
	84 (71, 102)
	0.7

	TBA
	76
	4.3 (2.7, 8.2)
	3.9 (2.4, 6.6)
	0.4

	AFU
	0
	0 (NA%)
	0 (NA%)
	

	CRCL
	372
	102 (81, 122)
	96 (77, 116)
	0.2

	UREA
	398
	4.91 (4.06, 5.82)
	5.09 (4.29, 6.21)
	0.11

	CREA
	398
	70 (60, 81)
	70 (59, 82)
	0.5

	UA
	400
	302 (255, 371)
	316 (265, 378)
	0.2

	GLU
	391
	4.85 (4.35, 5.66)
	4.96 (4.30, 5.97)
	0.7

	K
	394
	3.64 (3.41, 3.82)
	3.73 (3.49, 3.95)
	0.018

	NA
	394
	140.10 (138.40, 141.50)
	140.40 (138.60, 141.90)
	0.2

	CL
	394
	105.7 (103.6, 107.5)
	106.0 (103.9, 107.8)
	0.3

	TCO2
	391
	24.6 (22.2, 26.5)
	24.8 (22.8, 27.1)
	0.3

	CA
	393
	2.26 (2.17, 2.32)
	2.27 (2.19, 2.34)
	0.5

	PO4
	390
	1.02 (0.86, 1.18)
	1.04 (0.91, 1.17)
	0.4

	MG
	390
	0.88 (0.83, 0.92)
	0.89 (0.83, 0.93)
	>0.9

	CK
	157
	68 (44, 108)
	90 (56, 131)
	0.021

	CK-MB
	114
	10.0 (8.0, 13.0)
	11.0 (8.0, 14.0)
	0.2

	LDH
	39
	167 (156, 187)
	187 (178, 214)
	0.013

	α-HBDH
	151
	104 (91, 125)
	112 (98, 125)
	0.3

	LIP
	0
	0 (NA%)
	0 (NA%)
	

	CHOL
	42
	3.96 (3.40, 5.05)
	4.51 (3.73, 5.27)
	0.3

	TG
	41
	1.16 (0.91, 1.46)
	1.20 (1.04, 1.63)
	0.6

	ADA
	28
	9 (7, 13)
	9 (8, 12)
	>0.9

	AMY
	0
	0 (NA%)
	0 (NA%)
	

	APOA1
	38
	1.13 (1.06, 1.36)
	1.17 (1.04, 1.39)
	0.6

	APOB
	36
	0.84 (0.67, 0.98)
	0.86 (0.79, 0.92)
	0.8

	HDL-C
	38
	1.01 (0.87, 1.24)
	1.07 (0.96, 1.47)
	0.2

	LDL-C1
	38
	2.58 (1.91, 3.55)
	2.86 (2.20, 3.51)
	0.6

	CysC
	372
	0.79 (0.70, 0.95)
	0.82 (0.72, 0.97)
	0.3

	PT
	408
	11.20 (10.80, 12.00)
	11.00 (10.40, 11.60)
	<0.001

	INR
	408
	0.97 (0.93, 1.04)
	0.95 (0.90, 1.01)
	0.002

	APTT
	408
	24.9 (22.9, 27.9)
	25.3 (22.9, 28.1)
	0.8

	APTTR
	0
	0 (NA%)
	0 (NA%)
	

	FIB
	408
	3.08 (2.52, 3.85)
	3.19 (2.63, 3.83)
	0.3

	TT
	408
	17.70 (16.60, 18.70)
	17.20 (16.40, 18.20)
	0.004

	TTR
	0
	0 (NA%)
	0 (NA%)
	

	D-DIMER
	163
	0.80 (0.60, 1.00)
	0.70 (0.60, 1.25)
	>0.9

	FDP
	195
	2.40 (1.70, 3.80)
	2.25 (1.70, 3.95)
	0.6

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; Wilcoxon rank sum test; NA; Wilcoxon rank sum exact test


[bookmark: _Toc234958842]Table S19. Comparison of baseline characteristics among the dMMR group and the pMMR group in the CITWH cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for the two groups within the Chengdu Integrated TCM&Western medicine Hospital (dMMR: N=117; colorectal cancer: N=292). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi‑square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table


	Variable
	N
	Cancer early stage
	Cancer late stage
	p-value2

	
	
	N = 2551
	N = 2021
	

	gender
	457
	145 (57%)
	132 (65%)
	0.065

	age
	457
	65 (56, 71)
	65 (57, 71)
	0.9

	Height(cm)
	456
	160 (155, 167)
	161 (156, 166)
	0.5

	weight(cm)
	456
	60 (52, 67)
	60 (53, 65)
	0.4

	Smoking_history
	457
	97 (38%)
	84 (42%)
	0.4

	drinking_history
	457
	84 (33%)
	76 (38%)
	0.3

	Family_history_of_cancer
	457
	12 (4.7%)
	15 (7.4%)
	0.2

	WBC
	457
	5.76 (4.62, 7.30)
	6.01 (4.87, 7.83)
	0.2

	GR
	457
	3.52 (2.72, 5.03)
	4.00 (2.81, 5.36)
	0.12

	LYMPH
	457
	1.43 (1.06, 1.88)
	1.34 (1.06, 1.77)
	0.3

	MONO
	457
	0.37 (0.26, 0.48)
	0.38 (0.28, 0.49)
	0.2

	EO
	457
	0.11 (0.07, 0.18)
	0.11 (0.06, 0.17)
	0.7

	BASO
	457
	0.020 (0.020, 0.030)
	0.020 (0.010, 0.030)
	0.4

	GR_percentage
	457
	64 (57, 72)
	66 (59, 75)
	0.082

	LYMPH_percentage
	457
	26 (19, 32)
	25 (16, 31)
	0.11

	MONO_percentage
	457
	6.20 (5.00, 7.70)
	6.30 (5.10, 7.50)
	0.8

	EO_percentage
	457
	1.90 (1.00, 3.40)
	2.00 (0.90, 3.20)
	0.5

	BASO_percentage
	452
	0.40 (0.30, 0.60)
	0.40 (0.20, 0.60)
	0.3

	RBC
	455
	4.15 (3.68, 4.61)
	4.14 (3.50, 4.59)
	0.5

	HGB
	457
	121 (102, 133)
	118 (97, 135)
	0.7

	HCT
	457
	38 (32, 41)
	37 (30, 42)
	0.6

	MCV
	457
	91 (84, 95)
	90 (84, 95)
	0.8

	MCH
	457
	29.3 (26.1, 30.8)
	29.3 (25.8, 30.8)
	>0.9

	MCHC
	457
	321 (311, 328)
	321 (311, 328)
	0.9

	RDW-CV
	457
	13.70 (12.90, 15.50)
	13.65 (12.90, 15.30)
	0.8

	RDW-SD
	457
	44.5 (42.2, 47.9)
	44.6 (42.0, 48.1)
	0.7

	PLT
	457
	190 (150, 238)
	208 (166, 272)
	0.008

	MPV
	0
	0 (NA%)
	0 (NA%)
	

	PDW
	0
	0 (NA%)
	0 (NA%)
	

	PCT
	0
	0 (NA%)
	0 (NA%)
	

	RET
	108
	1.43 (0.93, 2.09)
	1.50 (1.21, 2.20)
	0.4

	IRF
	108
	8.7 (4.9, 14.2)
	9.9 (6.0, 14.6)
	0.6

	LFR
	108
	91.3 (85.7, 95.1)
	90.1 (85.4, 94.0)
	0.7

	MFR
	96
	10.3 (5.8, 14.1)
	10.0 (6.6, 12.5)
	0.8

	HFR
	108
	1.80 (0.80, 3.00)
	1.70 (1.00, 2.40)
	>0.9

	CRP
	241
	4 (1, 10)
	3 (1, 14)
	0.8

	TBIL
	454
	12.1 (9.2, 15.8)
	11.5 (8.8, 15.1)
	0.2

	DBIL
	455
	3.10 (2.00, 4.40)
	3.10 (2.10, 4.55)
	0.8

	IBIL
	455
	8.8 (6.7, 11.8)
	8.5 (6.4, 10.6)
	0.3

	TP
	455
	69 (65, 74)
	69 (64, 73)
	0.4

	ALB
	454
	39.4 (36.7, 42.3)
	38.7 (35.3, 41.6)
	0.035

	PALB
	184
	195 (150, 231)
	177 (148, 213)
	0.13

	GLB
	454
	29.5 (27.1, 32.6)
	30.2 (27.8, 32.8)
	0.2

	A/G
	454
	1.33 (1.18, 1.49)
	1.26 (1.15, 1.42)
	0.013

	ALT
	455
	15 (10, 21)
	16 (10, 25)
	0.2

	AST
	451
	24 (19, 29)
	23 (19, 32)
	0.7

	GGT
	454
	20 (13, 28)
	19 (14, 29)
	0.8

	ALP
	455
	81 (69, 101)
	83 (71, 103)
	0.7

	TBA
	89
	3.8 (2.5, 7.7)
	3.9 (2.2, 6.5)
	0.9

	AFU
	0
	0 (NA%)
	0 (NA%)
	

	CRCL
	417
	98 (78, 117)
	102 (84, 118)
	0.2

	UREA
	445
	4.93 (4.13, 6.04)
	5.09 (4.29, 6.18)
	0.4

	CREA
	445
	71 (61, 82)
	70 (58, 81)
	0.3

	UA
	446
	318 (272, 379)
	309 (252, 371)
	0.079

	GLU
	438
	4.92 (4.28, 5.89)
	4.99 (4.44, 5.90)
	0.3

	K
	440
	3.65 (3.43, 3.88)
	3.76 (3.56, 3.98)
	0.003

	NA
	440
	140.40 (138.80, 141.80)
	140.10 (138.40, 141.60)
	0.3

	CL
	440
	106.0 (104.1, 107.5)
	105.9 (103.6, 108.0)
	>0.9

	TCO2
	437
	24.75 (22.80, 26.80)
	24.60 (22.70, 26.70)
	0.4

	CA
	439
	2.27 (2.19, 2.34)
	2.26 (2.16, 2.33)
	0.2

	PO4
	436
	1.05 (0.92, 1.17)
	1.02 (0.87, 1.16)
	0.4

	MG
	436
	0.88 (0.83, 0.92)
	0.89 (0.83, 0.94)
	0.2

	CK
	172
	93 (56, 147)
	67 (50, 106)
	0.004

	CK-MB
	128
	10.0 (8.0, 14.0)
	10.5 (8.0, 13.5)
	>0.9

	LDH
	56
	183 (167, 208)
	185 (169, 227)
	0.5

	α-HBDH
	166
	110 (96, 124)
	112 (96, 130)
	0.6

	LIP
	0
	0 (NA%)
	0 (NA%)
	

	CHOL
	54
	4.54 (3.58, 5.22)
	3.78 (2.60, 4.26)
	0.009

	TG
	52
	1.20 (1.04, 1.51)
	1.21 (0.88, 1.39)
	0.7

	ADA
	39
	9 (8, 13)
	8 (6, 12)
	0.3

	AMY
	0
	0 (NA%)
	0 (NA%)
	

	APOA1
	48
	1.22 (1.07, 1.39)
	1.06 (0.88, 1.15)
	0.066

	APOB
	45
	0.86 (0.79, 1.03)
	0.77 (0.56, 0.88)
	0.019

	HDL-C
	49
	1.11 (0.96, 1.45)
	1.00 (0.79, 1.17)
	0.026

	LDL-C1
	49
	3.04 (2.24, 3.73)
	2.37 (1.65, 2.86)
	0.025

	CysC
	417
	0.82 (0.71, 0.97)
	0.79 (0.70, 0.92)
	0.2

	PT
	456
	11.10 (10.50, 11.60)
	11.05 (10.50, 11.70)
	0.8

	INR
	456
	0.96 (0.91, 1.01)
	0.95 (0.91, 1.01)
	0.8

	APTT
	456
	25.2 (22.4, 28.0)
	25.2 (22.9, 28.1)
	0.7

	APTTR
	0
	0 (NA%)
	0 (NA%)
	

	FIB
	456
	3.04 (2.59, 3.65)
	3.26 (2.67, 4.01)
	0.003

	TT
	456
	17.40 (16.50, 18.40)
	17.20 (16.30, 18.30)
	0.2

	TTR
	0
	0 (NA%)
	0 (NA%)
	

	D-DIMER
	181
	0.70 (0.60, 0.90)
	0.80 (0.59, 1.25)
	0.2

	FDP
	219
	2.30 (1.70, 3.50)
	2.30 (1.60, 4.20)
	0.7

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; Wilcoxon rank sum test; NA; Wilcoxon rank sum exact test


[bookmark: _Toc234958843]Table S20. Comparison of baseline characteristics among the cancer early-stage group and the cancer late-stage group in the CITWH cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for the two groups within the Chengdu Integrated TCM&Western medicine Hospital cohort (cancer early stage: N=565; cancer late stage: N=648). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.



	Variable
	N
	control 
	cancer 
	p-value2

	
	
	N = 9781
	[bookmark: OLE_LINK10]N = 2,3431
	

	AFP
	2,813
	2.69 (1.93, 3.75)
	2.79 (1.97, 4.16)
	0.008

	CA19.9
	3,160
	9 (6, 15)
	11 (6, 19)
	<0.001

	CA242
	2,952
	4 (2, 7)
	5 (2, 11)
	<0.001

	CA50
	2,836
	6 (4, 8)
	7 (4, 11)
	<0.001

	CA72.4
	2,804
	3 (1, 6)
	3 (1, 7)
	0.2

	CEA
	3,319
	1.5 (1.0, 2.3)
	2.3 (1.4, 4.5)
	<0.001

	SCCA
	2,957
	0.61 (0.48, 0.80)
	0.68 (0.52, 0.89)
	<0.001

	1Median (Q1, Q3)

	2Wilcoxon rank sum test


[bookmark: _Toc234958844][bookmark: OLE_LINK12]Table S21. Comparison of tumor marker baseline characteristics between the gastrointestinal cancer group and the control group in the SCH cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for 3252 participants from Sichuan Cancer Hospital (control group N=978, cancer group N=2,343). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi‑square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.


	Variable
	N
	control 
	gastric cancer 
	colorectal cancer   
	p-value2

	
	
	N = 9781
	N = 1,1401
	N = 1,2031
	

	AFP
	2,813
	2.69 (1.93, 3.75)
	2.86 (1.89, 4.61)
	2.75 (2.03, 3.82)
	0.003

	CA19.9
	3,160
	9 (6, 15)
	9 (6, 16)
	12 (7, 22)
	<0.001

	CA242
	2,952
	4 (2, 7)
	4 (2, 7)
	6 (3, 15)
	<0.001

	CA50
	2,836
	6 (4, 8)
	6 (4, 10)
	7 (4, 13)
	<0.001

	CA72.4
	2,804
	3 (1, 6)
	3 (1, 7)
	3 (1, 7)
	0.4

	CEA
	3,319
	1.5 (1.0, 2.3)
	2.0 (1.2, 3.5)
	2.7 (1.6, 6.0)
	<0.001

	SCCA
	2,957
	0.61 (0.48, 0.80)
	0.69 (0.52, 0.89)
	0.67 (0.51, 0.89)
	<0.001

	1Median (Q1, Q3)

	2Kruskal-Wallis rank sum test


[bookmark: _Toc234958845]Table S22. Comparison of tumor marker baseline characteristics among the control group, the gastric cancer group and the colorectal cancer in the SCH cohort
This table presents descriptive statistics of demographic characteristics, clinical features, and laboratory test indicators for the three groups within the Sichuan Cancer Hospital cohort (control: N=978; gastric cancer: N=1,140; colorectal cancer: N=1,203). Categorical variables are presented as counts (percentages), and continuous variables as median (first quartile, third quartile). Between-group comparisons were performed using Pearson’s chi‑square test (categorical variables) or Welch’s two-sample t-test (continuous variables). Abbreviations are provided in the table.


	Model
	Hyperarameters

	glmnet
	alpha=0.5281, lambda=0.004597

	LogitBoost
	nIter=126

	svmLinear
	C=3.830174

	xgbTree
	nrounds=100, max_depth=2, eta=4, gamma=0, colsample_bytree=0.8, min_child_weight=1, subsample=1

	rf
	mtry=4, ntree=300, nodesize=4, sampsize=4182

	kknn
	kmax=30, distance=1, kernel=rectangular


[bookmark: _Toc234958846] Table S23. Hyperparameters of each model.


	
	AUC
	ACC
	SENS
	SPEC
	PPV
	NPV
	YDI
	F1
	BRIER

	glmnet
	
	
	
	
	
	
	
	
	

	Mean
	0.956 
	0.892 
	0.896 
	0.892 
	0.636 
	0.976 
	0.788 
	0.744 
	0.080 

	SD
	0.002 
	0.011 
	0.008 
	0.015 
	0.027 
	0.002 
	0.010 
	0.016 
	0.003 

	RF
	
	
	
	
	
	
	
	
	

	Mean
	0.959 
	0.882 
	0.918 
	0.875 
	0.608 
	0.981 
	0.792 
	0.731 
	0.071 

	SD
	0.003 
	0.010 
	0.011 
	0.013 
	0.024 
	0.002 
	0.012 
	0.016 
	0.004 

	logitboost
	
	
	
	
	
	
	
	
	

	Mean
	0.927 
	0.893 
	0.809 
	0.911 
	0.658 
	0.958 
	0.720 
	0.725 
	0.130 

	SD
	0.003 
	0.006 
	0.024 
	0.011 
	0.028 
	0.006 
	0.016 
	0.012 
	0.009 

	svmLinear
	
	
	
	
	
	
	
	
	

	Mean
	0.953 
	0.892 
	0.890 
	0.892 
	0.636 
	0.975 
	0.782 
	0.741 
	0.122 

	SD
	0.005 
	0.008 
	0.021 
	0.011 
	0.022 
	0.005 
	0.017 
	0.013 
	0.004 

	KKNN
	
	
	
	
	
	
	
	
	

	Mean
	0.949 
	0.888 
	0.889 
	0.888 
	0.629 
	0.974 
	0.777 
	0.736 
	0.144 

	SD
	0.005 
	0.017 
	0.015 
	0.022 
	0.044 
	0.003 
	0.016 
	0.027 
	0.002 

	xgbTree
	
	
	
	
	
	
	
	
	

	Mean
	0.959 
	0.891 
	0.907 
	0.887 
	0.629 
	0.978 
	0.794 
	0.743 
	0.093 

	SD
	0.004 
	0.007 
	0.011 
	0.007 
	0.013 
	0.003 
	0.015 
	0.012 
	0.007 

	sigle-task
	
	
	
	
	
	
	
	
	

	Mean
	0.965 
	0.905 
	0.906 
	0.905 
	0.670 
	0.979 
	0.811 
	0.770 
	0.053 

	SD
	0.003 
	0.014 
	0.017 
	0.019 
	0.039 
	0.003 
	0.014 
	0.023 
	0.002 

	dual-task
	
	
	
	
	
	
	
	
	

	Mean
	0.962 
	0.896 
	0.911 
	0.892 
	0.642 
	0.980 
	0.804 
	0.753 
	0.055 

	SD
	0.003 
	0.011 
	0.013 
	0.014 
	0.030 
	0.003 
	0.013 
	0.018 
	0.002 

	triple-task
	
	
	
	
	
	
	
	
	

	Mean
	0.963 
	0.897 
	0.916 
	0.893 
	0.643 
	0.981 
	0.809 
	0.756 
	0.054 

	SD
	0.003 
	0.007 
	0.013 
	0.008 
	0.018 
	0.003 
	0.015 
	0.014 
	0.003 

	four-task
	
	
	
	
	
	
	
	
	

	Mean
	0.963 
	0.898 
	0.911 
	0.895 
	0.650 
	0.980 
	0.806 
	0.757 
	0.054 

	SD
	0.003 
	0.014 
	0.026 
	0.022 
	0.044 
	0.005 
	0.010 
	0.022 
	0.002 


[bookmark: _Toc234958847]Table S24 Cross-Validation Performance of Each Model on the Training Set.


	Model
	AUC_95CI
	ACC
	SENS
	SPEC
	PPV
	NPV
	YDI
	F1
	BRIER

	Training cohort

	glmnet
	0.956 (0.953-0.959)
	0.897
	0.887
	0.899
	0.65
	0.974
	0.786
	0.75
	0.08

	LogitBoost
	0.935 (0.931-0.938)
	0.822
	0.925
	0.801
	0.495
	0.981
	0.726
	0.644
	0.1437

	kknn
	0.966 (0.964-0.968)
	0.884
	0.924
	0.876
	0.611
	0.982
	0.801
	0.736
	0.0566

	xgbTree
	0.999 (0.999-0.999)
	0.9799
	0.9978
	0.9762
	0.8982
	0.9995
	0.974
	0.9454
	0.017

	rf
	0.997 (0.997-0.998)
	0.966
	0.989
	0.961
	0.843
	0.998
	0.951
	0.911
	0.0417

	svmLinear
	0.954 (0.951-0.957)
	0.896
	0.885
	0.898
	0.647
	0.974
	0.783
	0.747
	0.0598

	sigle-task
	0.986 (0.985-0.987)
	0.931
	0.968
	0.923
	0.727
	0.993
	0.892
	0.831
	0.0357

	dual-task
	0.976 (0.974-0.978)
	0.903
	0.955
	0.892
	0.65
	0.989
	0.846
	0.773
	0.0463

	triple-task
	0.974 (0.972-0.976)
	0.905
	0.943
	0.897
	0.659
	0.987
	0.84
	0.776
	0.0483

	four-task
	0.973 (0.971-0.975)
	0.912
	0.927
	0.909
	0.683
	0.983
	0.836
	0.787
	0.0479

	Testing cohort

	glmnet
	0.956 (0.947-0.965)
	0.908
	0.891
	0.911
	0.679
	0.975
	0.802
	0.771
	0.0804

	LogitBoost
	0.930 (0.918-0.942)
	0.912
	0.77
	0.942
	0.736
	0.951
	0.712
	0.753
	0.0902

	kknn
	0.951 (0.941-0.961)
	0.906
	0.849
	0.918
	0.686
	0.966
	0.767
	0.759
	0.0604

	xgbTree
	0.96 (0.952-0.968)
	0.9171
	0.8429
	0.9327
	0.7249
	0.9658
	0.7756
	0.7795
	0.0625

	rf
	0.960 (0.952-0.969)
	0.883
	0.931
	0.873
	0.607
	0.984
	0.804
	0.735
	0.0703

	svmLinear
	0.954 (0.945-0.964)
	0.907
	0.891
	0.91
	0.676
	0.975
	0.801
	0.769
	0.0588

	sigle-task
	0.963 (0.956-0.971)
	0.903
	0.904
	0.903
	0.662
	0.978
	0.807
	0.764
	0.0541

	dual-task
	0.963 (0.955-0.971)
	0.893
	0.927
	0.886
	0.632
	0.983
	0.814
	0.752
	0.054

	triple-task
	0.964 (0.956-0.971)
	0.907
	0.904
	0.908
	0.673
	0.978
	0.812
	0.772
	0.0536

	four-task
	0.964 (0.956-0.972)
	0.91
	0.906
	0.911
	0.682
	0.979
	0.817
	0.778
	0.0533

	Internal validation cohort 

	glmnet
	0.960 (0.952-0.968)
	0.904
	0.904
	0.904
	0.666
	0.978
	0.809
	0.767
	0.0758

	LogitBoost
	0.925 (0.913-0.937)
	0.882
	0.839
	0.891
	0.619
	0.963
	0.731
	0.713
	0.0774

	kknn
	0.954 (0.945-0.964)
	0.887
	0.91
	0.882
	0.619
	0.979
	0.792
	0.737
	0.0582

	xgbTree
	0.964 (0.957-0.971)
	0.9234
	0.8413
	0.9407
	0.7496
	0.9657
	0.782
	0.7928
	0.0586

	rf
	0.966 (0.959-0.973)
	0.906
	0.899
	0.907
	0.671
	0.977
	0.806
	0.769
	0.0663

	svmLinear
	0.958 (0.950-0.966)
	0.908
	0.876
	0.915
	0.686
	0.972
	0.791
	0.769
	0.0576

	sigle-task
	0.967 (0.960-0.974)
	0.906
	0.924
	0.903
	0.667
	0.982
	0.826
	0.775
	0.0499

	dual-task
	0.968 (0.961-0.975)
	0.907
	0.92
	0.905
	0.671
	0.982
	0.825
	0.776
	0.0499

	triple-task
	0.967 (0.960-0.974)
	0.918
	0.899
	0.922
	0.708
	0.977
	0.82
	0.792
	0.0507

	four-task
	0.969 (0.962-0.976)
	0.898
	0.941
	0.889
	0.641
	0.986
	0.83
	0.763
	0.05

	External validation cohort

	glmnet
	0.852 (0.843-0.860)
	0.762
	0.725
	0.825
	0.875
	0.64
	0.55
	0.793
	0.2731

	LogitBoost
	0.782 (0.772-0.792)
	0.68
	0.579
	0.851
	0.868
	0.544
	0.43
	0.694
	0.3978

	kknn
	0.790 (0.781-0.800)
	0.712
	0.638
	0.837
	0.869
	0.578
	0.476
	0.736
	0.4199

	xgbTree
	0.83 (0.821-0.84)
	0.5913
	0.3725
	0.9612
	0.9419
	0.4754
	0.3337
	0.5339
	0.3477

	rf
	0.824 (0.815-0.834)
	0.73
	0.671
	0.83
	0.87
	0.599
	0.501
	0.758
	0.2779

	svmLinear
	0.859 (0.850-0.867)
	0.775
	0.757
	0.805
	0.868
	0.663
	0.563
	0.809
	0.3877

	sigle-task
	0.826 (0.816-0.835)
	0.75
	0.75
	0.75
	0.835
	0.64
	0.5
	0.79
	0.3731

	dual-task
	0.840 (0.830-0.849)
	0.756
	0.739
	0.785
	0.853
	0.64
	0.524
	0.792
	0.382

	triple-task
	0.844 (0.835-0.853)
	0.764
	0.763
	0.766
	0.847
	0.657
	0.529
	0.803
	0.3913

	four-task
	0.836 (0.827-0.845)
	0.766
	0.791
	0.725
	0.829
	0.672
	0.516
	0.81
	0.4036

	CITWH external validation cohort

	glmnet
	0.893 (0.872-0.913)
	0.814
	0.768
	0.867
	0.869
	0.765
	0.635
	0.815
	0.199

	LogitBoost
	0.841 (0.816-0.866)
	0.759
	0.595
	0.947
	0.928
	0.671
	0.542
	0.725
	0.2258

	kknn
	0.855 (0.831-0.879)
	0.796
	0.722
	0.882
	0.875
	0.734
	0.604
	0.791
	0.3171

	xgbTree
	0.876 (0.853-0.899)
	0.6982
	0.4464
	0.9874
	0.9761
	0.6084
	0.4338
	0.6126
	0.2532

	rf
	0.909 (0.889-0.928)
	0.833
	0.768
	0.907
	0.905
	0.773
	0.675
	0.831
	0.1888

	svmLinear
	0.883 (0.861-0.905)
	0.806
	0.748
	0.872
	0.87
	0.751
	0.62
	0.805
	0.3058

	sigle-task
	0.876 (0.853-0.898)
	0.8
	0.759
	0.847
	0.85
	0.754
	0.606
	0.802
	0.2732

	dual-task
	0.878 (0.856-0.901)
	0.8
	0.691
	0.925
	0.913
	0.723
	0.616
	0.787
	0.2943

	triple-task
	0.879 (0.856-0.901)
	0.807
	0.722
	0.905
	0.897
	0.739
	0.627
	0.8
	0.2847

	four-task
	0.894 (0.873-0.915)
	0.827
	0.81
	0.847
	0.858
	0.795
	0.656
	0.833
	0.2775

	ZHWHU external validation cohort

	glmnet
	0.796 (0.776-0.815)
	0.716
	0.664
	0.804
	0.85
	0.589
	0.468
	0.745
	0.2899

	LogitBoost
	0.775 (0.755-0.794)
	0.663
	0.528
	0.89
	0.889
	0.53
	0.417
	0.662
	0.4193

	kknn
	0.761 (0.741-0.781)
	0.685
	0.634
	0.771
	0.822
	0.558
	0.405
	0.716
	0.4259

	xgbTree
	0.781 (0.761-0.802)
	0.5859
	0.3594
	0.9642
	0.9437
	0.4739
	0.3236
	0.5206
	0.3563

	rf
	0.789 (0.770-0.809)
	0.69
	0.566
	0.897
	0.901
	0.553
	0.462
	0.695
	0.2842

	svmLinear
	0.808 (0.789-0.827)
	0.71
	0.617
	0.864
	0.883
	0.575
	0.481
	0.727
	0.3966

	sigle-task
	0.797 (0.778-0.817)
	0.705
	0.623
	0.842
	0.868
	0.572
	0.465
	0.726
	0.3814

	dual-task
	0.796 (0.777-0.816)
	0.706
	0.603
	0.877
	0.892
	0.57
	0.481
	0.72
	0.3808

	triple-task
	0.796 (0.777-0.816)
	0.707
	0.631
	0.832
	0.863
	0.575
	0.463
	0.729
	0.3741

	four-task
	0.797 (0.777-0.816)
	0.714
	0.646
	0.828
	0.862
	0.583
	0.473
	0.738
	0.3915

	ZCH external validation cohort

	glmnet
	0.868 (0.858-0.879)
	0.795
	0.795
	0.794
	0.876
	0.679
	0.589
	0.834
	0.2799

	LogitBoost
	0.796 (0.783-0.808)
	0.746
	0.791
	0.665
	0.812
	0.634
	0.456
	0.801
	0.4206

	kknn
	0.791 (0.779-0.803)
	0.749
	0.765
	0.721
	0.834
	0.625
	0.485
	0.798
	0.4366

	xgbTree
	0.843 (0.831-0.855)
	0.574
	0.3672
	0.9533
	0.9352
	0.451
	0.3205
	0.5273
	0.3618

	rf
	0.820 (0.807-0.832)
	0.757
	0.779
	0.716
	0.834
	0.638
	0.495
	0.806
	0.2923

	svmLinear
	0.877 (0.867-0.887)
	0.809
	0.82
	0.788
	0.876
	0.705
	0.608
	0.848
	0.3993

	sigle-task
	0.844 (0.832-0.856)
	0.787
	0.808
	0.75
	0.855
	0.68
	0.557
	0.831
	0.3896

	dual-task
	0.853 (0.842-0.865)
	0.787
	0.805
	0.755
	0.858
	0.679
	0.56
	0.831
	0.4096

	triple-task
	0.856 (0.845-0.868)
	0.801
	0.84
	0.729
	0.851
	0.713
	0.569
	0.845
	0.4183

	four-task
	0.860 (0.849-0.872)
	0.811
	0.842
	0.753
	0.862
	0.722
	0.595
	0.852
	0.4025


[bookmark: OLE_LINK55][bookmark: _Toc234958848]Table S25 Performance comparison of six models and deep learning models for predicting diagnosis of gastrointestinal cancer in the training and validation cohorts, models based on laboratory tests and clinical characteristics.


	Dataset
	AUC_95CI
	ACC
	SENS
	SPEC
	PPV
	NPV
	F1
	Brier
	ECE
	Best_Threshold

	Training cohort (Raw)
	0.951 (0.947-0.954)
	0.878 
	0.901 
	0.874 
	0.598 
	0.977 
	0.719 
	0.085 
	0.118 
	0.448 

	Training cohort (Platt Scaling )
	0.951 (0.947-0.954)
	0.878 
	0.901 
	0.874 
	0.598 
	0.977 
	0.719 
	0.062 
	0.015 
	0.148 

	Internal 
validation cohort (Raw)
	0.949 (0.940-0.958)
	0.879 
	0.891 
	0.877 
	0.602 
	0.975 
	0.719 
	0.087 
	0.119 
	0.460 

	Internal 
validation cohort (Platt Scaling)
	0.949 (0.940-0.958)
	0.879 
	0.891 
	0.877 
	0.602 
	0.975 
	0.719 
	0.064 
	0.017 
	0.154 

	Internal 
validation cohort (Prior Correction)
	0.949 (0.940-0.958)
	0.879 
	0.891 
	0.877 
	0.602 
	0.975 
	0.719 
	0.087 
	0.119 
	0.460 

	External 
validation cohort (Raw)
	0.853 (0.844-0.861)
	0.774 
	0.766 
	0.788 
	0.860 
	0.666 
	0.810 
	0.270 
	0.307 
	0.119 

	External 
validation cohort (Platt Scaling)
	0.853 (0.844-0.861)
	0.774 
	0.766 
	0.788 
	0.860 
	0.666 
	0.810 
	0.397 
	0.450 
	0.027 

	External 
validation cohort (Prior Correction)
	0.853 (0.844-0.861)
	0.774 
	0.766 
	0.788 
	0.860 
	0.666 
	0.810 
	0.158 
	0.070 
	0.523 


[bookmark: _Toc234958849]Table S26: Impact of Calibration Methods on Model Performance and Threshold Selection.
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