Table S1. Baseline characteristics of the study population.
	Characteristic
	Overall
(n=12322)

	Sex, men, n (%)
	6910 (56.08)

	Age, years, mean (SD)
	57.59 (12.05)

	BMI, kg/m2, mean (SD)
	22.69 (5.43)

	Cachexia, yes, n (%)
	3716 (30.16)

	Status, died, n (%)
	4526 (36.73)

	Diabetes, yes, n (%)
	1072 (8.70)

	Hypertension, yes, n (%)
	2317 (18.80)

	CHD, yes, n (%)
	495 (4.02)

	Family history, yes, n (%)
	1849 (15.01)

	Smoking, yes, n (%)
	5087 (41.28)

	Drinking, yes, n (%)
	2394 (19.43)

	Stage
	

	I-II, n (%)
	3575 (29.01)

	III, n (%)
	3298 (26.77)

	IV, n (%)
	5449 (44.22)

	Surgery, yes, n (%)
	2066 (16.77)

	Chemotherapy, yes, n (%)
	7421 (60.23)

	Radiotherapy, yes, n (%)
	1272 (10.32)

	Hb, g/L, mean (SD) 
	126.00 (111.00, 139.00)

	WBC, 109/L, mean (SD) 
	5.85 (4.52, 7.50)

	Neutrophil, 109/L, mean (SD) 
	3.60 (2.51, 5.09)

	Lymphocyte, 109/L, mean (SD) 
	1.53 (1.13, 2.00)

	PLT, 109/L, (mean (SD)
	222.00 (171.00, 282.00)

	Tcho, mmol/L, mean (SD)
	4.52 (3.84, 5.26)

	HDL, mmol/L, mean (SD)
	1.19 (0.99,1.42)

	LDL, mmol/L, mean (SD)
	2.80 (2.24, 3.39)

	Triglyceride, mmol/L, mean (SD)
	1.25 (0.93, 1.75)

	Blood glucose, mmol/L, mean (SD)
	5.24 (4.77, 5.90)

	Tbil, μmol/L, mean (SD)
	10.50 (7.71, 14.30)

	Dbil, μmol/L, mean (SD)
	3.10 (2.20, 4.20)

	AST, U/L, mean (SD)
	21.30 (17.00, 28.00)

	ALT, U/L, mean (SD)
	18.60 (13.00, 28.00)

	Total protein (mean (SD))
	68.80 (64.03, 73.30)

	Alb, g/L, mean (SD)
	39.90 (36.40, 42.90)

	Glo, g/L, mean (SD)
	28.70 (25.40, 32.20)

	Creatinine, μmol/L, mean (SD) 
	67.00 (56.10, 80.00)

	BUN, mmol/L, mean (SD) 
	4.97 (4.00, 6.11)

	NRS-2002, points, mean (SD)
	1.00 (1.00, 3.00)

	PGSGA, points, mean (SD)
	4.00 (2.00, 8.00)

	Quality of life, points, mean (SD)
	47.00 (42.00, 53.00)


Notes: CHD, coronary heart disease; BMI, body mass index; Hb, hemoglobin; WBC, white blood cells; PLT, platelets; Tcho, total cholesterol; HDL, high density lipoprotein cholesterol; LDL, low density lipoprotein cholesterol; Tbil, total bilirubin; Dbil, direct bilirubin; AST, aspartate amino transferase; ALT, glutamate aminotransferase; Alb, albumin; Glo, globulin; BUN, blood urea nitrogen; NRS-2002, Nutritional Risk Screening 2002; PG-SGA, Patient-Generated Subjective Global Assessment score; LOS, length of hospital stay.

.

Table S2. The baseline clinicopathological characteristics of validation cohorts A and B.
	Characteristic
	Validation A
(n=8626)
	Validation B
(n=3696)
	p value

	Sex, men, n (%)
	4798 (55.62)
	2112 (57.14)
	0.124

	Age, years, mean (SD)
	57.49 (11.97)
	57.83 (12.25)
	0.149

	BMI, kg/m2, mean (SD)
	22.73 (5.97)
	22.61 (3.89)
	0.267

	Cachexia, yes, n (%)
	2589 (30.01)
	1127 (30.49)
	0.611

	Status, died, n (%)
	3143 (36.44)
	1383 (37.42)
	0.309

	Diabetes, yes, n (%)
	754 (8.74)
	318 (8.60)
	0.832

	Hypertension, yes, n (%)
	1605 (18.61)
	712 (19.26)
	0.406

	CHD, yes, n (%)
	343 (3.98)
	152 (4.11)
	0.762

	Family history, yes, n (%)
	1240 (14.38)
	609 (16.48)
	0.003

	Smoking, yes, n (%)
	3530 (40.92)
	1557 (42.12)
	0.221

	Drinking, yes, n (%)
	1670 (19.36)
	724 (19.59)
	0.788

	Stage
	
	
	0.528

	I-II, n (%)
	2529 (29.32)
	1046 (28.30)
	

	III, n (%)
	2284 (26.49)
	1014 (27.44)
	

	IV, n (%)
	3813 (44.20)
	1636 (44.26)
	

	Surgery, yes, n (%)
	1438 (16.67)
	628 (16.99)
	0.681

	Chemotherapy, yes, n (%)
	5178 (60.03)
	2243 (60.69)
	0.506

	Radiotherapy, yes, n (%)
	909 (10.54)
	363 (9.82)
	0.244

	Hb, g/L, mean (SD) 
	125.00 (110.00, 139.00)
	126.00 (111.00, 139.00)
	0.235

	WBC, 109/L, mean (SD) 
	5.84 (4.46, 7.50)
	5.86 (4.57, 7.50)
	0.555

	Neutrophil, 109/L, mean (SD) 
	3.59 (2.47, 5.10)
	3.60 (2.55, 5.08)
	0.43

	Lymphocyte, 109/L, mean (SD) 
	1.52 (1.10, 2.01)
	1.54 (1.14, 2.00)
	0.178

	PLT, 109/L, (mean (SD)
	220.50 (170.00, 278.00)
	223.00 (171.00, 283.00)
	0.051

	Tcho, mmol/L, mean (SD)
	4.50 (3.82, 5.23)
	4.53 (3.85, 5.28)
	0.095

	HDL, mmol/L, mean (SD)
	2.77 (2.22, 3.37)
	2.81 (2.25, 3.40)
	0.03

	LDL, mmol/L, mean (SD)
	1.24 (0.92, 1.74)
	1.26 (0.94, 1.75)
	0.366

	Triglyceride, mmol/L, mean (SD)
	1.19 (0.98, 1.43)
	1.19 (0.99, 1.42)
	0.248

	Blood glucose, mmol/L, mean (SD)
	5.24 (4.76, 5.88)
	5.23 (4.77, 5.91)
	0.739

	Tbil, μmol/L, mean (SD)
	10.53 (7.80, 14.30)
	10.50 (7.70, 14.30)
	0.213

	Dbil, μmol/L, mean (SD)
	3.10 (2.20, 4.30)
	3.00 (2.20, 4.20)
	0.135

	AST, U/L, mean (SD)
	21.90 (17.00, 28.00)
	21.00 (17.00, 28.00)
	0.662

	ALT, U/L, mean (SD)
	18.95 (13.00, 28.00)
	18.50 (13.00, 28.00)
	0.558

	Total protein (mean (SD))
	68.50 (63.80, 73.20)
	68.90 (64.20, 73.40)
	0.066

	Alb, g/L, mean (SD)
	39.70 (36.30, 42.92)
	39.90 (36.50, 42.90)
	0.228

	Glo, g/L, mean (SD)
	28.50 (25.30, 32.10)
	28.80 (25.50, 32.30)
	0.071

	Creatinine, μmol/L, mean (SD) 
	67.00 (56.40, 80.00)
	66.90 (56.00, 79.90)
	0.583

	BUN, mmol/L, mean (SD) 
	5.00 (4.00, 6.11)
	4.95 (4.00, 6.11)
	0.614

	NRS-2002, points, mean (SD)
	1.00 (1.00, 3.00)
	1.00 (1.00, 3.00)
	0.97

	PGSGA, points, mean (SD)
	4.00 (2.00, 8.00)
	4.00 (2.00, 8.00)
	0.299

	Quality of life, points, mean (SD)
	47.00 (42.00, 54.00)
	47.00 (42.00, 53.00)
	0.195


Notes: CHD, coronary heart disease; BMI, body mass index; Hb, hemoglobin; WBC, white blood cells; PLT, platelets; Tcho, total cholesterol; HDL, high density lipoprotein cholesterol; LDL, low density lipoprotein cholesterol; Tbil, total bilirubin; Dbil, direct bilirubin; AST, aspartate amino transferase; ALT, glutamate aminotransferase; Alb, albumin; Glo, globulin; BUN, blood urea nitrogen; NRS-2002, Nutritional Risk Screening 2002; PG-SGA, Patient-Generated Subjective Global Assessment score; LOS, length of hospital stay.



Table S3. The sensitivity analysis of the associations between metabolic disorder burden score and mortality by excluding patients with short-term deaths (90-days).
	
	model a
	P
	model b
	P
	model c
	P

	＜69 scores
	Ref
	
	Ref
	
	Ref
	

	69~113 scores
	1.379(1.254-1.517)
	<0.001
	1.336(1.214-1.470)
	<0.001
	1.305(1.186-1.437)
	<0.001

	113~160 scores
	1.708(1.556-1.875)
	<0.001
	1.455(1.324-1.598)
	<0.001
	1.436(1.307-1.577)
	<0.001

	160~260 scores
	2.464(2.262-2.684)
	<0.001
	1.933(1.771-2.109)
	<0.001
	1.857(1.701-2.027)
	<0.001

	≥260 scores
	3.332(2.740-4.052)
	<0.001
	2.309(1.896-2.812)
	<0.001
	2.204(1.808-2.685)
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001


Notes: 
Model a: No adjusted.  
Model b: Adjusted for age, TNM stage, BMI. 
Model c: adjusted for age, TNM stage, BMI, smoking, alcohol drinking, diabetes mellitus, hypertension, coronary heart disease, chemotherapy, radiotherapy, surgery, family history of cancer.



Table S4. Cox regression analyses for the associations between metabolic disorder burden score and mortality in the validation cohorts A.
	
	model a
	P
	model b
	P
	model c
	P

	＜69 scores
	Ref
	
	Ref
	
	Ref
	

	69~113 scores
	1.448(1.227-1.709)
	<0.001
	1.397(1.183-1.650)
	<0.001
	1.398(1.183-1.651)
	<0.001

	113~160 scores
	1.712(1.458-2.011)
	<0.001
	1.489(1.267-1.750)
	<0.001
	1.469(1.250-1.727)
	<0.001

	160~260 scores
	2.744(2.369-3.179)
	<0.001
	2.153(1.852-2.502)
	<0.001
	2.078(1.787-2.417))
	<0.001

	≥260 scores
	5.009(3.689-6.801)
	<0.001
	3.478(2.551-4.741)
	<0.001
	3.356(2.459-4.579)
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001


Notes: 
Model a: No adjusted.  
Model b: Adjusted for age, TNM stage, BMI. 
Model c: adjusted for age, TNM stage, BMI, smoking, alcohol drinking, diabetes mellitus, hypertension, coronary heart disease, chemotherapy, radiotherapy, surgery, family history of cancer.



Table S5. Cox regression analyses for the associations between metabolic disorder burden score and mortality in the validation cohorts B.
	
	model a
	P
	model b
	P
	model c
	P

	＜69 scores
	Ref
	
	Ref
	
	Ref
	

	69~113 scores
	1.364(1.222-1.521)
	<0.001
	1.311(1.175-1.462)
	<0.001
	1.274(1.142-1.422)
	<0.001

	113~160 scores
	1.814(1.632-2.015)
	<0.001
	1.518(1.365-1.688)
	<0.001
	1.509(1.357-1.679)
	<0.001

	160~260 scores
	2.610(2.371-2.872)
	<0.001
	2.004(1.817-2.210)
	<0.001
	1.929(1.748-2.129)
	<0.001

	≥260 scores
	3.805(3.116-4.646)
	<0.001
	2.562(2.095-3.133)
	<0.001
	2.434(1.988-2.979)
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001


Notes: 
Model a: No adjusted.  
Model b: Adjusted for age, TNM stage, BMI. 
Model c: adjusted for age, TNM stage, BMI, smoking, alcohol drinking, diabetes mellitus, hypertension, coronary heart disease, chemotherapy, radiotherapy, surgery, family history of cancer.


Figure S1. Study design.
[image: ]
Notes: Hb, hemoglobin; WBC, white blood cells; HDL, high density lipoprotein cholesterol; LDL, low density lipoprotein cholesterol; Tbil, total bilirubin; Dbil, direct bilirubin; AST, aspartate amino transferase; ALT, glutamate aminotransferase; Alb, albumin; Glo, globulin; Cr, creatinine; BUN, blood urea nitrogen.



Figure S2. Multivariate analysis and cross-validation based on LASSO analysis.
Notes: A. LASSO coefficient profiles of blood routine indicators. B. LASSO coefficient profiles of Blood lipids and blood glucose indicators. C. LASSO coefficient profiles of biochemical indicators. D. Plots of the cross‑validation error rates of blood routine indicators. E. Plots of the cross‑validation error rates of blood lipids and blood glucose. F. Plots of the cross‑validation error rates of biochemical indicators
[image: ]



Figure S3. Univariate Cox regression analyses for the associations between metabolic disorder burden indictors and mortality in cancer patients. Related to Table 1.
[image: ]



Figure S4. Kaplan-Meier curve of cancer patients of different sex according to the metabolic disorder burden score.
[image: ]   
Notes: A. Men. B. Women. 



Figure S5. Kaplan-Meier curve of cancer patients of different age according to the metabolic disorder burden score.
[image: ]
Notes: A. ＜65 years old. B. ≥65 years old.



Figure S6. Kaplan-Meier curve of cancer patients of different tumor stage according to the metabolic disorder burden score. 
[image: ]
Notes: A. Stage I-II. B. Stage III. C. Stage IV.



[bookmark: _Hlk125988573][bookmark: _Hlk125881025]Figure S7. Kaplan-Meier curve of metabolic disorder burden score in cancer patients without or with metabolic disease.
[image: ]
Notes: A. without metabolic disease. B. with metabolic disease. 



[bookmark: _Hlk125988587]Figure S8. Univariate Cox regression analyses for the associations between metabolic disorder burden score and mortality in cancer patients. Related to Table 2.

[image: ]



[bookmark: _Hlk125988597]Figure S9. Kaplan-Meier curve of cancer patients according to the metabolic disorder burden score in the validation cohorts A and B.
[image: ]
Notes: A. The validation cohorts A. B. The validation cohorts B.  



[bookmark: _Hlk125988607]Figure S10. The receiver operating characteristic curve of the prognostic nomogram in the validation cohorts A and B.
Notes: A. The validation cohorts A. B. The validation cohorts B.

[image: ]



[bookmark: _Hlk125988618]Figure S11. The decision curve analysis and calibration curve of the prognostic nomogram in the validation cohorts A.  
[image: ]
Notes: A-C. DCA of 1-year, 3-year, and 5-year nomogram. D-E: Calibration curve of 1-year, 3-year, and 5-year nomogram.



[bookmark: _Hlk125988628]Figure S12. The decision curve analysis and calibration curve of the prognostic nomogram in the validation cohorts B.  
[image: ]
Notes: A-C. DCA of 1-year, 3-year, and 5-year nomogram. D-E: Calibration curve of 1-year, 3-year, and 5-year nomogram.
[bookmark: _GoBack]
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