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Table S1.Equivalence test of the training set and validation set in the MIMIC-IV dataset
	Variables
	Total (n = 967)
	test (n = 289)
	train (n = 678)
	Statistic
	P value

	
	
	
	
	
	

	In-hospital death, n(%)
	
	
	
	χ²=0.01
	0.927

	No
	835 (86.35)
	250 (86.51)
	585 (86.28)
	
	

	Yes
	132 (13.65)
	39 (13.49)
	93 (13.72)
	
	

	Basic information
	
	
	
	
	

	Age, M (Q₁, Q₃)
	58.00 (46.00, 71.00)
	58.00 (46.00, 71.00)
	58.00 (46.00, 71.00)
	Z=-0.11
	0.909

	Gender, n(%)
	
	
	
	χ²=0.07
	0.791

	Female
	412 (42.61)
	125 (43.25)
	287 (42.33)
	
	

	Male
	555 (57.39)
	164 (56.75)
	391 (57.67)
	
	

	Weight, M (Q₁, Q₃)
	82.00 (70.00, 98.35)
	81.20 (69.00, 94.50)
	82.38 (70.70, 99.60)
	Z=-1.57
	0.115

	Comorbidities
	
	
	
	
	

	Sepsis, n(%)
	
	
	
	χ²=2.81
	0.094

	No
	301 (31.13)
	101 (34.95)
	200 (29.50)
	
	

	Yes
	666 (68.87)
	188 (65.05)
	478 (70.50)
	
	

	CHD, n(%)
	
	
	
	χ²=4.87
	0.027

	No
	784 (81.08)
	222 (76.82)
	562 (82.89)
	
	

	Yes
	183 (18.92)
	67 (23.18)
	116 (17.11)
	
	

	HTN, n(%)
	
	
	
	χ²=1.87
	0.172

	No
	523 (54.08)
	166 (57.44)
	357 (52.65)
	
	

	Yes
	444 (45.92)
	123 (42.56)
	321 (47.35)
	
	

	DM, n(%)
	
	
	
	χ²=0.78
	0.376

	No
	663 (68.56)
	204 (70.59)
	459 (67.70)
	
	

	Yes
	304 (31.44)
	85 (29.41)
	219 (32.30)
	
	

	LC, n(%)
	
	
	
	χ²=1.96
	0.162

	No
	859 (88.83)
	263 (91.00)
	596 (87.91)
	
	

	Yes
	108 (11.17)
	26 (9.00)
	82 (12.09)
	
	

	CKD, n(%)
	
	
	
	χ²=3.17
	0.075

	No
	817 (84.49)
	235 (81.31)
	582 (85.84)
	
	

	Yes
	150 (15.51)
	54 (18.69)
	96 (14.16)
	
	

	AKI, n(%)
	
	
	
	χ²=0.22
	0.639

	No
	474 (49.02)
	145 (50.17)
	329 (48.53)
	
	

	Yes
	493 (50.98)
	144 (49.83)
	349 (51.47)
	
	

	HLP, n(%)
	
	
	
	χ²=0.00
	0.947

	No
	674 (69.70)
	201 (69.55)
	473 (69.76)
	
	

	Yes
	293 (30.30)
	88 (30.45)
	205 (30.24)
	
	

	Clinical Management
	
	
	
	
	

	CRRT, n(%)
	
	
	
	χ²=0.21
	0.646

	No
	846 (87.49)
	255 (88.24)
	591 (87.17)
	
	

	Yes
	121 (12.51)
	34 (11.76)
	87 (12.83)
	
	

	Ventilation, n(%)
	
	
	
	χ²=0.20
	0.652

	No
	179 (18.51)
	51 (17.65)
	128 (18.88)
	
	

	Yes
	788 (81.49)
	238 (82.35)
	550 (81.12)
	
	

	Laboratory Indices
	
	
	
	
	

	Hematocrit, M (Q₁, Q₃)
	33.00 (28.30, 38.00)
	32.70 (28.60, 37.40)
	33.00 (28.22, 38.10)
	Z=-0.58
	0.565

	Hemoglobin, M (Q₁, Q₃)
	10.90 (9.20, 12.70)
	10.80 (9.20, 12.50)
	10.95 (9.20, 12.70)
	Z=-0.70
	0.485

	RBC, M (Q₁, Q₃)
	3.60 (3.04, 4.17)
	3.60 (3.08, 4.12)
	3.60 (3.03, 4.19)
	Z=-0.28
	0.783

	WBC, M (Q₁, Q₃)
	12.60 (8.80, 18.15)
	12.60 (8.70, 18.10)
	12.60 (8.80, 18.17)
	Z=-0.21
	0.833

	NLR, M (Q₁, Q₃)
	10.36 (5.63, 19.30)
	10.36 (5.57, 19.75)
	10.32 (5.66, 19.10)
	Z=-0.02
	0.987

	PLR, M (Q₁, Q₃)
	203.95 (111.44, 348.18)
	197.92 (111.11, 336.21)
	207.90 (111.91, 349.22)
	Z=-0.27
	0.790

	GLR, M (Q₁, Q₃)
	7.94 (4.51, 15.50)
	7.78 (4.66, 15.82)
	7.96 (4.46, 15.40)
	Z=-0.07
	0.942

	AISI, M (Q₁, Q₃)
	1189.28 (454.78, 2817.09)
	1025.67 (465.94, 2640.14)
	1237.99 (453.42, 3027.11)
	Z=-1.15
	0.251

	SIRI, M (Q₁, Q₃)
	2026.44 (939.84, 4140.94)
	2097.96 (882.90, 4266.00)
	2020.45 (948.79, 4059.96)
	Z=-0.21
	0.836

	TBAR, M (Q₁, Q₃)
	0.36 (0.19, 0.94)
	0.34 (0.18, 0.97)
	0.36 (0.19, 0.94)
	Z=-0.96
	0.337

	Basophils, M (Q₁, Q₃)
	0.02 (0.00, 0.04)
	0.02 (0.00, 0.05)
	0.02 (0.00, 0.04)
	Z=-0.89
	0.373

	Eosinophils, M (Q₁, Q₃)
	0.04 (0.00, 0.15)
	0.03 (0.00, 0.14)
	0.04 (0.00, 0.15)
	Z=-0.69
	0.489

	MCH, M (Q₁, Q₃)
	30.50 (28.80, 32.30)
	30.40 (28.40, 32.00)
	30.50 (29.00, 32.40)
	Z=-1.80
	0.072

	MCHC, Mean ± SD
	32.88 ± 1.75
	32.80 ± 1.79
	32.92 ± 1.74
	t=-0.94
	0.347

	MCV, M (Q₁, Q₃)
	92.00 (88.00, 97.50)
	92.00 (88.00, 97.00)
	92.00 (88.00, 98.00)
	Z=-0.37
	0.713

	ALT, M (Q₁, Q₃)
	42.00 (21.00, 120.00)
	43.00 (20.00, 121.00)
	42.00 (21.00, 119.00)
	Z=-0.13
	0.899

	AST, M (Q₁, Q₃)
	63.00 (31.00, 150.00)
	68.00 (32.00, 163.00)
	62.00 (31.00, 146.75)
	Z=-0.18
	0.854

	Creatinine, M (Q₁, Q₃)
	1.00 (0.70, 1.70)
	1.00 (0.70, 1.90)
	1.00 (0.70, 1.70)
	Z=-0.04
	0.966

	BUN, M (Q₁, Q₃)
	19.00 (11.00, 34.00)
	18.00 (11.00, 33.00)
	20.00 (12.00, 35.00)
	Z=-1.48
	0.139

	ALP, M (Q₁, Q₃)
	96.00 (66.00, 166.50)
	102.00 (70.00, 185.00)
	95.00 (65.00, 163.50)
	Z=-1.49
	0.136

	AG, M (Q₁, Q₃)
	15.00 (12.00, 18.00)
	15.00 (13.00, 18.00)
	15.00 (12.00, 18.00)
	Z=-1.00
	0.319

	Calcium, M (Q₁, Q₃)
	8.00 (7.40, 8.50)
	8.00 (7.40, 8.50)
	8.00 (7.40, 8.60)
	Z=-0.85
	0.396

	Chloride, M (Q₁, Q₃)
	104.00 (99.50, 109.00)
	103.00 (99.00, 108.00)
	104.00 (100.00, 109.00)
	Z=-2.03
	0.042

	Potassium, M (Q₁, Q₃)
	4.00 (3.60, 4.50)
	4.00 (3.60, 4.50)
	4.00 (3.60, 4.50)
	Z=-0.64
	0.525

	Sodium, M (Q₁, Q₃)
	138.00 (135.00, 141.00)
	137.00 (134.00, 141.00)
	138.00 (135.00, 141.00)
	Z=-2.32
	0.020

	SCORE
	
	
	
	
	

	Sofa, M (Q₁, Q₃)
	5.00 (3.00, 8.00)
	5.00 (2.00, 8.00)
	5.00 (3.00, 8.00)
	Z=-0.50
	0.619

	Apsiii, M (Q₁, Q₃)
	49.00 (37.00, 65.00)
	48.00 (35.00, 62.00)
	49.00 (37.00, 66.00)
	Z=-1.05
	0.292

	t: t-test, Z: Mann-Whitney test, χ²: Chi-square test

	SD: standard deviation, M: Median, Q₁: 1st Quartile, Q₃: 3st Quartile

	CHD, coronary heart disease; HTN, hypertension; DM, diabetes mellitus; LC, liver cirrhosis; CKD, chronic kidney disease; AKI, acute kidney injury; HLP, hyperlipidemia; CRRT, continuous renal replacement therapy; RBC, red blood cell; WBC, white blood cell; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; GLR, glucose-to-lymphocyte ratio; AISI, aggregate inflammation systemic index; SIRI, systemic inflammation response index; TBAR, total bilirubin to albumin ratio; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; MCV, mean corpuscular volume; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; ALP, alkaline phosphatase; AG, anion gap; SOFA, Sequential Organ Failure Assessment; APS III, Acute Physiology and Chronic Health Evaluation III.





Table S2.Univariate logistic regression analysis of in-hospital mortality in patients with acute pancreatitis
	Variables
	β
	S.E
	Z
	P
	OR (95%CI)

	
	
	
	
	
	

	Basic information
	
	
	
	
	

	Age
	0.04
	0.01
	5.50
	<.001
	1.04 (1.03 ~ 1.06)

	Weight
	-0.01
	0.00
	-1.17
	0.241
	0.99 (0.98 ~ 1.00)

	Gender
	
	
	
	0.086
	

	Female
	
	
	
	
	1.00 (Reference)

	Male
	-0.38
	0.22
	-1.72
	
	0.68 (0.44 ~ 1.06)

	Comorbidities
	
	
	
	
	

	Sepsis
	
	
	
	<.001
	

	No
	
	
	
	
	1.00 (Reference)

	Yes
	1.80
	0.40
	4.47
	
	6.05 (2.75 ~ 13.32)

	CHD
	
	
	
	0.073
	

	No
	
	
	
	
	1.00 (Reference)

	Yes
	0.48
	0.27
	1.79
	
	1.62 (0.96 ~ 2.74)

	HTN
	
	
	
	0.179
	

	No
	
	
	
	
	1.00 (Reference)

	Yes
	-0.30
	0.23
	-1.35
	
	0.74 (0.47 ~ 1.15)

	DM
	
	
	
	0.468
	

	No
	
	
	
	
	1.00 (Reference)

	Yes
	-0.18
	0.24
	-0.73
	
	0.84 (0.52 ~ 1.35)

	LC
	
	
	
	<.001
	

	No
	
	
	
	
	1.00 (Reference)

	Yes
	1.00
	0.28
	3.57
	
	2.71 (1.57 ~ 4.69)

	CKD
	
	
	
	0.222
	

	No
	
	
	
	
	1.00 (Reference)

	Yes
	0.36
	0.29
	1.22
	
	1.43 (0.80 ~ 2.55)

	AKI
	
	
	
	<.001
	

	No
	
	
	
	
	1.00 (Reference)

	Yes
	1.88
	0.30
	6.25
	
	6.58 (3.65 ~ 11.89)

	HLP
	
	
	
	0.977
	

	No
	
	
	
	
	1.00 (Reference)

	Yes
	-0.01
	0.24
	-0.03
	
	0.99 (0.62 ~ 1.60)

	Clinical Management
	
	
	
	
	

	CRRT
	
	
	
	<.001
	

	No
	
	
	
	
	1.00 (Reference)

	Yes
	2.22
	0.26
	8.58
	
	9.24 (5.56 ~ 15.36)

	Ventilation
	
	
	
	0.034
	

	No
	
	
	
	
	1.00 (Reference)

	Yes
	0.74
	0.35
	2.11
	
	2.10 (1.06 ~ 4.17)

	Laboratory Indices
	
	
	
	
	

	Hematocrit
	-0.01
	0.02
	-0.89
	0.376
	0.99 (0.96 ~ 1.02)

	Hemoglobin
	-0.07
	0.05
	-1.49
	0.136
	0.93 (0.86 ~ 1.02)

	RBC
	-0.14
	0.13
	-1.09
	0.277
	0.87 (0.67 ~ 1.12)

	WBC
	0.04
	0.01
	2.80
	0.005
	1.04 (1.01 ~ 1.06)

	NLR
	0.01
	0.01
	2.76
	0.006
	1.01 (1.01 ~ 1.03)

	PLR
	0.00
	0.00
	1.29
	0.199
	1.00 (1.00 ~ 1.00)

	GLR
	-0.00
	0.00
	-0.13
	0.900
	1.00 (0.99 ~ 1.01)

	AISI
	0.01
	0.00
	2.32
	0.020
	1.01 (1.01 ~ 1.01)

	SIRI
	0.01
	0.00
	1.96
	0.050
	1.01 (1.01 ~ 1.01)

	TBAR
	0.21
	0.05
	4.44
	<.001
	1.24 (1.13 ~ 1.36)

	Basophils
	1.64
	2.26
	0.73
	0.467
	5.18 (0.06 ~ 436.61)

	Eosinophils
	0.13
	0.10
	1.31
	0.189
	1.13 (0.94 ~ 1.37)

	MCH
	-0.00
	0.04
	-0.10
	0.920
	1.00 (0.92 ~ 1.07)

	MCHC
	0.07
	0.06
	1.04
	0.296
	1.07 (0.94 ~ 1.22)

	MCV
	0.02
	0.01
	1.49
	0.137
	1.02 (0.99 ~ 1.05)

	ALT
	0.00
	0.00
	0.08
	0.940
	1.00 (1.00 ~ 1.00)

	AST
	0.00
	0.00
	0.78
	0.438
	1.00 (1.00 ~ 1.00)

	Creatinine
	0.26
	0.06
	4.59
	<.001
	1.29 (1.16 ~ 1.44)

	BUN
	0.02
	0.00
	5.78
	<.001
	1.02 (1.01 ~ 1.03)

	ALP
	-0.00
	0.00
	-0.68
	0.498
	1.00 (1.00 ~ 1.00)

	AG
	0.07
	0.02
	3.44
	<.001
	1.07 (1.03 ~ 1.11)

	Calcium
	-0.13
	0.09
	-1.37
	0.172
	0.88 (0.73 ~ 1.06)

	Chloride
	-0.01
	0.01
	-0.38
	0.703
	0.99 (0.97 ~ 1.02)

	Potassium
	0.37
	0.11
	3.23
	0.001
	1.44 (1.16 ~ 1.81)

	Sodium
	-0.01
	0.02
	-0.57
	0.570
	0.99 (0.96 ~ 1.03)

	SCORE
	
	
	
	
	

	Sofa
	0.23
	0.03
	8.02
	<.001
	1.26 (1.19 ~ 1.33)

	Apsiii
	0.05
	0.01
	8.82
	<.001
	1.05 (1.04 ~ 1.06)

	OR: Odds Ratio, CI: Confidence Interval

	CHD, coronary heart disease; HTN, hypertension; DM, diabetes mellitus; LC, liver cirrhosis; CKD, chronic kidney disease; AKI, acute kidney injury; HLP, hyperlipidemia; CRRT, continuous renal replacement therapy; RBC, red blood cell; WBC, white blood cell; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; GLR, glucose-to-lymphocyte ratio; AISI, aggregate inflammation systemic index; SIRI, systemic inflammation response index; TBAR, total bilirubin to albumin ratio; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; MCV, mean corpuscular volume; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; ALP, alkaline phosphatase; AG, anion gap; SOFA, Sequential Organ Failure Assessment; APS III, Acute Physiology and Chronic Health Evaluation III.







Detailed parameters of machine learning:
These are the optimal parameters we obtained through 10-fold cross-validation and grid parameter optimization.

glm.tune.grid = NULL
svm.tune.grid = expand.grid(sigma = 0.001, C = 0.09)
gbm.tune.grid = expand.grid(n.trees = 200, interaction.depth = 5,shrinkage = 0.1, n.minobsinnode = 30)
nnet.tune.grid = expand.grid(size = 4,decay = 0.4)
xgb.tune.grid = expand.grid(nrounds = 5,max_depth = 3,eta = 0.001,
                  gamma = 0.3,colsample_bytree = 0.3,min_child_weight = 0.5,subsample = 0.3)
knn.tune.grid <- expand.grid(kmax = 12 ,distance = 1,kernel = "optimal")
ada.tune.grid <- expand.grid(mfinal = 2,maxdepth = 2,coeflearn = "Zhu")

lightgbm.tune.grid <- params = list(
 objective = "binary", 
  metric = "auc", 
  min_data = 1L, 
  learning_rate = 0.6, 
  num_threads = 2L,
  force_col_wise = T)

catboost.tune.grid <- 
fit_params = list(
  iterations = 100,
  use_best_model = TRUE,
  eval_metric = 'AUC',
  ignored_features = c(4, 9),
  border_count = 10,
  depth = 3,
  learning_rate = 0.01,
  random_seed =123)


