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Abstract

Background: Establish a machine learning prediction model for the severity of acute hyperlipidemic
pancreatitis (HLAP) based on albumin-derived indicators. Method: Retrospective collection of clin-
ical data from HLAP patients, divided into a training set and a validation set in a 7:3 ratio. In the
training set, Lasso regression was used to screen out feature variables significantly correlated with
ICU admission. Multiple machine learning algorithms were used to construct predictive models, and
the model performance was evaluated in the validation set using ROC curves. Result: The final se-
lected feature variables include APACHE II score, presence of fever, direct bilirubin (DB), presence
of peripancreatic fluid accumulation, and C-reactive protein/albumin (CAR). The logistic regression
model performed the best, with an area under the ROC curve (AUC) of 0.757 in the validation set.
Conclusion: The CAR-based prediction model can accurately assess the risk of HLAP patients being
admitted to the ICU, providing a simple and practical tool for the early identification of severe HLAP
patients.
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He
1. 5%

SUPEEE IR ¢ (Acute Pancreatitis, AP) & —Ff IR F S yH Ak 51 L B 2ORE BT, Ehi S, dERPL, SECNIE
IR b W SERE 2 —[1]. BEE AR B RN L, il MR A2 5] S R 28 5 0,
W&z —, AWFFER, =6 e AR % (Hyperlipidemic Acute Pancreatitis, HLAP)7E AP & Eb =ik 22%
[2]. BTN, 5 HABSA SR ERR A AR L, HLAP HLAG 8 ™ 5 {93 175 7™ 8 55 F1 o 22 1 T s [2] [3]. HLAP
WA T iA 50%1) BB 2 bR HE i Sy L E IR 4% (Severe Acute Pancreatitis, SAP) [4], HLJpsER 4 AP 8 hn-1-
f5[5], 45 BE TR PR IR E AT . RISk, FEHAR S0 20 & BE RE 2L kAR 7% 58 2 10 1 it
AABEERIRRR X

AP B3 L 10%0) B T BENAE ICU [6], HLAP AfE ICU WIELBI S mi[4]. FeRHER A 2% B Thik
T A B4 B S9E SN SR G AE(SIRS) I MR SE AE MR . BRI, H AT Al ik SE v o R G
APACHE-II. Ranson. BISAP 43I FA% 245 52 vk i TN b 25 P8 g BERE 2ok FRR AR 4% 140 26 AR R 45 1)
B, o i) TR AR ICU ) HLAP B35 [7]. ik 75 BT I REAE St HLAP i AL el
LI PR 45 =) (P8 B A Wb B AN B3R F S ik B 2 20 B0 78 40 R F A 250805, DAF sy HLAP A fE ICU
AR (0 SO AR 1

PLES 2 21 TR USRI T 28 % ST K — T IRMEHOR, B M REC M. SARMEEE+
IR, RIS G, AT RE 8 REHT B ECE 2E AT T B T 3 . AER R R SRR IR
WG SIS C IS 22 BUR[8]-[10]. MTAER, JHeT-REHE I ML B AE Tt Je I 8 S5 . FH ek
Rk iz

H 2 H (Albumin, ALB) 2 f@ FE M3 i 8 I B, E2E =4, AR DR isE 7%
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PUEL. PIRSE. HATHTICRIL, AR AT DRy T S R A Rp P25 7 3o (A ST e e R 3R [ 1]
FER A S AR & (A &S - BREAWE. BEA - BHLER ESE) T RER it 3 B i Bk
HER, AT R RS . HaiSA R A RafT AR B S B EE
. FRR5 A E A WA (LAR) S SEB AR 2 ™ AR K Tl AR SSIER 7E[12] [13]. {HEAE HLAP %
T T R TR SR AR SR LA 5 1 O iR S N ICU AR (AR SCHF 9E . BT, ARHIF 9t FIMLAS 5 2
Jrid, BENLEET PR CRTA AR AN S R A R PR AR A R AT ICU T AR

2. AEREHE
2.1. ARTR

VEEE PRER M B 45 —ERE 2017 4F 1 A & 2022 4F 12 ARG 1 2311 1 AP B3, ikt 350
BIREZ N HLAP B NI R . HLAP B2 AR S IS 22 KbriE . A 707 RARA HIREERR
IR R T BE B AR B R 5y 4 i HE[2024 SERHE B 25 (28) T

2.2. YANSHBRIRE

MAFRME: © F54 HLAP 2WidriE; @ 456 >18 5. HibRbrdE: © A IS IENT/E 208 S AT gk
& @ BMEME; © RIS IAEIE 24 N

2.3. B
AR LLETBNE ICU NT L FL A,
2.4, Birl&E

BETAMITER, WL FEEE: 1) —&uOR, RN SR B (R s R T
fT); 2) Z5RABAR(ERERE. ICU AEXK); 3) ABi 24 h WISEIG = 48hr, GG, BAR K B
(MIEGER EEAMY). & ARMIEF(LPS)). Afbfabr(iAE. FFIhRE. HARR. BFIEESE); 4) HRIER
(Euirk Ji JE ¥ 4 F5 5% (Acute Peripancreatic Fluid Collection, APFC). &34 ZE4 7 5 (Acute Necrotic Collection,
ANC). BB PR B BRI SE R s AR IS AR . R IR >37.3°C)); B) HER T4 TR ds
LHAHE: PAR: IMVIMRIFEF; CAR: C RIMEMA/AEA: AAR: TRIEBERE 5 H; CAR_crea:
WIEH E 2 H; BAR: IRER/EEH . ABFFARR 7 HRE > 20%1) 250 A A fabn, SAREHE A mice
AT TR o
25. BEWTFESWIE

HT 6 Fi WL 22 ) SR Y, 2 302 S RFm) & (Support Vector Machines, SVM). SR
(Decision Tree, DT). #umff FE HE Tt (eXtreme Gradient Boosting, XGboost). FEALAR#(Random Forest, RF).
K I 4% 5792 (K-Nearest Neighbors) F13Z %5 [#] I (Logistic Regression, LR). B Jo K Hi 224218 7:3 1 EL B BEAL
R RINREFMAEE, IGREH TR R, WKEH TPl . AWF5CRA Lasso HIH#EAT
A g ik, FIF 10 ¥r38 WIRIEAf 2 Bt ML S50 4, FFiBT Glmnet G HHTHIRALS, K ifik H A&
ZIN SVM. DT. XGboost. RF. KNN. LR &y, A #E R A -4 28 X ek (Cross-Validation,
CV), BMGINZREEEHE 73 ik 10 5503, R EERHE FRHLES 2% SR R g AT I ZR AN, AR B
2 B RIRUESE, TR 8 M ENIISRER, HZAEBIVPAL 45 F L 10 I ZRGE RIG-PIME,  DATE HERf HbPPAh
BRIz A PERE . IS W RS 48 2R (Grid Search) 4 B 245, AW B HEATO0A . BEAY % B F0) PP Aty e FH
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RIGPE FEAFE HERAFE . FERARL. FL1 280N 321 TAERHIE(ROC) B 28 T I (AUC) NITAN f bR . %
2] 6 MEAL ROC HIZR, SE N EDOW 27 & B8 ) AUC (2 5+

26. GtFERE

K FH SPSS 27.0 il R il & AR T BE b FF A& IESAAMITEERILAX +s FoR, 4HE LR
MOTFEAR tAGSS; AFF A IES A TR TR DL M (P25, P75) %K, 41 ELEERH Mann-Whitney U #5156 .
BRI 2 (%) F o, IR ELEER I 2 165, P<0.05 NZEREA ST L. KH R4.3.1 Bffit
TR, i ROC B4k R 1fiFH (Area Under Curve, AUC) I R B . Fi 5 FE SRR PN TR bR, 22
DCA M 2 T Ab I R 3K &

3. &R
3.1. BRI

GBI, AR R IEOIN HLAP 535 350 7, EARGFEILE 1o B L a9 N FER bR 1)
HIRYE R NE ICU 0 W AAE ICU A KRN ICU 4, P B (KR IE I L L 1. o P 4L IR] JE 48 %
BERIL, ANMEICU BFHBHEZE ST RANE ICU A, ¥ am T ARANE ICU 4. NI ICU BEMH
M=EEAKPE S, ARAKFEMR, PR, C RMEA. MERIEER, BES I RE,
H APACHE Il ¥4 . AERARTESERF, AF ICU 1 PAR. CAR & BAR &3 & T R A{E ICU 41,
ERAH G R

[a] A S B 201 74E-20224F T R BEBL K 24 Bt @ 28 —
EREiWrA SRR B (n=2311)

v

FEBRAE W i AR BRAR K A8 (n= 1830)}

~

| HEBRRIRET AR 24/ (n=68)

J

-

| HRRER<I8S (n=5)
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| HERREMEMYE (n=35)

J

HERRIEAE AT/ 208 S AL IRIRES (n=23)

J

A

[ Wl =f ST BT 18R A SCATAE R A 1 5 g 1 J

FERI AP AFICUKI TR (n=350)

[un%:% (1=246) } [%iE% (r=104) J

Figure 1. Research flowchart
1. MRRIEE
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Table 1. Comparison of baseline data between HLAP patients admitted to ICU and those not admitted to ICU

%= 1. HLAP A\ Mf ICU A 5K N{E ICU AR R LR BRI LR

S RANE ICU H(N = 284) A ICU (N = 66) P&
— Bk
FR(Z) 42.0 (34.0; 51.0) 40.0 (32.0; 46.8) 0.194
Eitis 206 (72.5%) 46 (69.7%) 0.756
HIT A OT) 8204 (4767; 13756) 41623 (18837; 59647) <0.001
BEAR 52
NG M I 159 (56.0%) 35 (53.0%) 0.766
B PR 133 (46.8%) 35 (53.0%) 0.441
R UL 59 (20.8%) 10 (15.2%) 0.388
A 162 (57.0%) 41 (62.1%) 0.539
el 138 (48.6%) 39 (59.1%) 0.161
SER = IR
% it g
TEREF(UIL) 183 (93.5; 324) 302 (115; 731) 0.002
e R EE(UIL) 640 (174; 1700) 466 (160; 2166) 0.756
M fig
H M = F5(mmol/L) 15.1 (9.09; 25.7) 24.1 (13.4; 29.6) <0.001
S JIH E B (mmol/L) 7.69 (5.88; 10.1) 8.95 (6.30; 11.5) 0.097
7555 B i R 1 (mmol/L) 1.25 (0.73; 2.48) 0.89 (0.55; 2.15) 0.029
3% 1% Jig &K 11 (mmol/L) 1.75 (1.26; 2.76) 1.78 (0.96; 3.32) 0.801
HMEEA A (9lL) 1.19 (1.00; 1.37) 1.00 (0.56; 1.22) <0.001
AR & A (mg/L) 35.4 (20.6; 71.1) 24.0 (15.2; 46.5) 0.001
i1l
HE A (g/L) 41.6 (38.9; 44.4) 39.6 (33.8; 43.5) 0.006
ALT (U/L) 23.0 (16.0; 34.0) 24.5 (14.2; 38.8) 0.559
AST (U/L) 22.0 (17.0; 28.0) 27.5 (21.0; 44.0) <0.001
ALP (U/L) 73.0 (60.0; 87.0) 65.0 (50.8; 91.8) 0.341
»-GT (UIL) 46.0 (26.0; 82.0) 60.0 (24.2; 112) 0.118
SHZT 2 (umol/L) 12.2 (8.87; 16.3) 13.5 (9.45; 21.1) 0.030
B REHEL R (umol/L) 3.80 (2.80; 5.20) 6.00 (3.52; 9.20) <0.001
[E]#ZH 41 3 (umol/L) 8.20 (4.90; 12.2) 7.45 (4.05; 12.2) 0.747
TR (mg/L) 1.20 (0.60; 2.60) 1.30 (0.63; 3.17) 0.344
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ML E
4T 40 (x1012/L) 4.92 (4.48; 5.37) 4.74 (4.30; 5.37) 0.234
MALE A (g/L) 155 (141; 168) 157 (138; 173) 0.799
20 T (x 109/L) 12.6 (9.67; 15.3) 11.8 (8.75; 15.8) 0.594
H R4 B LE 451 (%) 82.5 (76.5; 86.4) 85.7 (81.7; 89.1) <0.001
I/ AR TF 5 (x 109/L) 202 (157; 242) 181 (138; 220) 0.037
F PR 2 1 4 (< 109/L) 10.0 (7.63; 13.0) 10.4 (7.37; 13.5) 0.653
FAZAN N T #(x109/L) 0.06 (0.03; 0.12) 0.05 (0.03; 0.12) 0.843
C [ 38 F(mg/L) 14.1 (5.00; 52.6) 59.1 (22.1; 197) <0.001
R4 2 J (ng/ml) 0.07 (0.04; 0.15) 0.30 (0.11; 1.39) <0.001
Na (mmol/L) 136 (132; 139) 135 (130; 138) 0.049
Ca (mmol/L) 2.25 (2.16; 2.35) 2.08 (1.85; 2.19) <0.001

B
WILEF (umol/L) 55.9 (44.6; 67.2) 54.6 (43.7; 82.7) 0.779
JRZ A (mgldL) 4.51 (3.69; 5.46) 4.74 (3.40; 6.29) 0.273
GFR (mL/min) 116 (105; 129) 121 (98.9; 138) 0.931
1 #% (mmol/L) 10.2 (7.20; 13.8) 12.0 (8.20; 15.3) 0.009

HRIE
APFC 48 (16.9%) 28 (42.4%) <0.001
ANC 9 (3.17%) 17 (25.8%) <0.001
PPC 16 (5.63%) 2 (3.03%) 0.543
IPN 6 (2.11%) 6 (9.09%) 0.013
SIRS 7 (2.46%) 13 (19.7%) <0.001
AKI 11 (3.87%) 14 (21.2%) <0.001
R 53 (18.7%) 40 (60.6%) <0.001

A& AMEXATA RS

PAR 0.00 (0.00; 0.00) 0.01 (0.00; 0.04) <0.001
CAR 0.36 (0.13; 1.43) 1.52 (0.53; 4.67) <0.001
AAR 1.74 (1.45; 2.10) 1.65 (1.38; 2.38) 0.904
CAR_crea 1.35 (1.06; 1.67) 1.40 (0.97; 2.21) 0.334
BAR 0.11 (0.09; 0.13) 0.13 (0.08; 0.17) 0.042
APACHE Il ¥4y 3.00 (2.00; 5.00) 9.00 (4.00; 10.8) <0.001

VE: APFC 2t g AR

G B SUIE RNER AR AKL 2R i .

% ANC A SEIRFEMIRUR : PPC JBRARIREZER; IPN JE S BRIRIASE; SIRS
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3.2. NEESMAERELE

AW T 7:3 LK HLAP BB BEN LI I ZREE MRS, LB IR ST ER T C
A5 CAR Ak, HARZSHIILS AR LW 2).

Table 2. Comparison of general data between the training set and the test set of HLAP patients

% 2. HLAP BZiNGEFM IR E—AR BRI ELEL

¥ YNZRER(N = 246) BAESE(N = 104) PE
— Bk
(%) 41.5 (33.0; 49.8) 42.0 (34.0; 48.2) 0.759
i 179 (72.8%) 73 (70.2%) 0.719
BT B () 9780 (5455; 19492) 9925 (5604; 18585) 0.777
BRI SR
i s JHF 133 (54.1%) 61 (58.7%) 0.502
PR 127 (51.6%) 41 (39.4%) 0.049
[EuINES 50 (20.3%) 19 (18.3%) 0.768
A 142 (57.7%) 61 (58.7%) 0.966
el 126 (51.2%) 51 (49.0%) 0.798
I E AR
Ik i g 2
TEMEFUIL) 186 (89.2; 353) 222 (110; 482) 0.191
g Wi EE(U/IL) 633 (172; 1710) 685 (194; 1905) 0.613
i
Hith = (mmol/L) 16.1 (9.39; 25.4) 19.2 (10.2; 28.6) 0.091
SR E EE (mmol/L) 7.81 (5.87; 10.1) 8.43 (6.26; 11.1) 0.209
% 5 15 2 1 (mmol/L) 1.11 (0.68; 2.33) 1.49 (0.66; 2.73) 0.547
Ik 1% I§ 2 1 (mmol/L) 1.70 (1.19; 2.60) 1.84 (1.29; 3.20) 0.073
HEEE A (g/lL) 1.17 (0.94; 1.37) 1.18 (0.90; 1.34) 0.607
iri]
HEH(g/L) 41.5 (38.6; 44.6) 40.9 (37.8; 43.7) 0.324
ALT (U/L) 23.0 (16.0; 34.0) 23.6 (15.0; 37.0) 0.773
AST (U/L) 22.0 (18.0; 28.0) 23.5 (17.8; 32.0) 0.300
ALP (U/L) 75.0 (60.0; 87.0) 68.0 (59.0; 88.0) 0.644
y-GT (U/L) 48.5 (25.2; 85.5) 44.0 (25.5; 89.7) 0.850
BJBZT 2 (umol/L) 12.4 (9.05; 17.2) 12.1(9.17; 17.0) 0.588
BB F (umol/L) 4,00 (2.90; 5.88) 3.80 (2.80; 5.85) 0.737
]38 H 4T %< (umol/L) 8.15 (5.00; 12.2) 8.05 (4.20; 12.2) 0.648
SHE R (mg/L) 1.30 (0.60; 2.60) 1.05 (0.60; 2.60) 0.411
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M
LA H(x10%2/L) 4.87 (4.49; 5.37) 4.91 (4.35; 5.42) 0.613
M4 2 Fi(g/L) 155 (140; 168) 156 (138; 168) 0.849
FI 40 T (< 109/L) 12.7 (9.43; 15.6) 11.8 (10.2; 14.9) 0.612
H PR A0 A L 451 (%) 83.1 (77.9; 86.9) 83.2 (76.8; 87.3) 0.881
ML/ T H(x109/L) 198 (152; 238) 198 (148; 241) 0.855
FR PR A0 M T 2 (< 10%/L) 10.4 (7.48; 13.3) 9.59 (7.64; 13.0) 0.615
HRz AN H (x10%/L) 0.06 (0.03; 0.13) 0.06 (0.03; 0.11) 0.385
C Jx N & H(mg/L) 33.8 (5.00; 73.8) 8.11 (5.00; 65.6) 0.011
Fé 415 2% 5 (ng/ml) 0.10 (0.05; 0.28) 0.07 (0.04; 0.18) 0.115
Na (mmol/L) 136 (132; 139) 136 (132; 138) 0.431
Ca (mmol/L) 2.24 (2.13; 2.35) 2.22 (2.13; 2.31) 0.245
BIh

JULET (umol/L) 55.8 (46.0; 67.8) 54.3 (41.7; 68.2) 0.438
JREF(mg/dL) 4.62 (3.68; 5.56) 4.41 (3.53;5.71) 0.430
GFR(mL/min) 117 (105; 130) 117 (100; 132) 0.959
14 (mmol/L) 10.7 (7.50; 14.4) 10.4 (7.42; 13.1) 0.330
APFC 51 (20.7%) 25 (24.0%) 0.587
ANC 16 (6.50%) 10 (9.62%) 0.429
PPC 11 (4.47%) 7 (6.73%) 0.542
IPN 9 (3.66%) 3(2.88%) 1.000
SIRS 12 (4.88%) 8 (7.69%) 0.433
AKI 18 (7.32%) 7 (6.73%) 1.000
KR 63 (25.6%) 30 (28.8%) 0.621

HE B MHRATAER S
PAR 0.00 (0.00; 0.01) 0.00 (0.00; 0.00) 0.138
CAR 0.84 (0.13; 1.86) 0.20 (0.13; 1.61) 0.034
AAR 1.74 (1.43; 2.15) 1.67 (1.39; 2.09) 0.818
CAR_crea 1.35 (1.07; 1.70) 1.34 (0.99; 1.74) 0.627
BAR 0.11 (0.09; 0.14) 0.11 (0.08; 0.14) 0.488
APACHE Il 34> 4.00 (2.00; 7.00) 3.50 (2.00; 6.00) 0.158
AfEICU 47 (19.1%) 19 (18.3%) 0.973

3.3. FHEEETHE R IERIIZ

FEVNGRERBNS I, it G s A AL 2tk A Lasso (A1 7 Bt B A2 B AT IR (UL 1A 2(a).
K 2(b)), Skl 5 NEAE, HAKARE . XUAE O APACH I 1F7r. EHEHZIER. ANC. K

PLJ CAR.
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Figure 2. Variable screening through Lasso regression analysis
2. Lasso [EVARHhifHET E

34, RMRBIERR AL

AW E I 2 P LA 2% S @S T A ERAR A B NE ICU TR, FR0FAS T BN 7SR5 T
SRR B N ICU IUERIPE S5PERE . 45 51 BIR KRR R AR ROC 4k N A K (AUC =
0.7579), JLFE 3. AFEINLES 2 SRR T0 4 gEFa s W35 3.
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®

Figure 3. ROC curve of each prediction mode
El 3. HFUMIERE ROC %k

Table 3. Comparison of prediction performance metrics of different machine learning models

3 3. TRINNERF SIRE TN M B4R IRATEL

Models Testing Dataset
Positive Negative
Pret_:lict Predict dead Accuracy predictive predictive Specificity Sensitivity AUC
survived [95% CI] value value [95% CI] [95% CI] [95% CI]
[95% CI]  [95% ClI]
SVM
survived 81 14 0.8269 0.8526 0.5556 0.2632 0.9529 0.608
dead 4 5
TR
survived 78 11 0.8269 0.8764 0.5333 0.4211 0.9176 0.7049
dead 7 8
XGboost
survived 79 13 0.8173 0.8587 0.5 0.3158 0.9294 0.7269
dead 6 6
BEHLARK
survived 78 12 0.8173 0.8667 0.5 0.3684 0.9176 0.7375
dead 7 7
KNN
survived 70 13 0.7308 0.8434 0.2857 0.3158 0.8235 0.561
dead 15 6
A
survived 78 7 0.8077 0.9176 0.3158 0.4615 0.8571 0.7579
dead 13 6
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o fR] B A AR B RS o I, AT PRIE PP AL R B 1ICU NMERER, NIRRT IR B R .
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Figure 4. Nomogram
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Figure 5. Decision curve analysis
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3.6. DCA HhZR MLk

YR 2 p (] 5(a)) i, TN AL E B EZR VG 0.1 &2 0.3 Z M A AR mifikas. RUA
BRSP4 RS S5 R B T B RAFHIERIL, & T ICU BEABRMIEIR 5. RaEdiZ( 5(b))
SR, BRI AR AR XU VI L (<0.2) (I TR 5 S f ICU NAE AR eI BRARCIRZS . SR, 78 v e XU Vi
(>0.2), TRIMERS =T 32PRAAE 2R, BRI AE AU £ 38 Fh B TI0 PT Be A7 7E — e FRFE I sty o a2
RIEJG IR B HE R I35 s, SRR 2R B0 Indeile, B0F T AL T 45 SR 1) T Sk
4. ¥7ig

St RE TR R AR 2 I 0 PR, o B N EE M E(ICU) AT SR ARy« DRI, R T
BERGTEICU B, XFMRAETRES. 8 FIRARREEE EEE L. AAETAEARME
FRPR R TR, R ILEET CAR (W1l AR T ASE A B A 4 Hh T HLAP 352 15 75 BN ICU. AHFF
SERSRAE—MEE. STRIM T A, HBhIGIRE TIPSR HLAP [ & fa 3 .

FEE R RS FR R RS I B 4R b, HATAESEL, W CAR. PAR. AAR. JIEH/AEH,
S5 THERASRAE. BRI AACEAHCH 7L, AT SO 1 R R4 B SORE IS8 B D RRUIR
A, A TN B TS [14] [15] . BEAEOF SR DUULET A 8 (2 AP SB35 A0 R I A DR AE T2 2R A Al ST il
MK F[12] [16]. fEARFFLH, 8T Lasso [FVHTRIE R IL, CAR 5 AHLP &8 A\ ICU (1) XU 23 418,
X451 487R CAR R AE N — M H R A IGR NN E R bR, TG e g gt 7 E5 %
%,

CAR Z54 7 20 J0E I B I BIUB R AR C [V 2R 1 (CRP) 5E FR M SE RS IR E AR A, A4
B SR VLR G R EIA AT B . CRP AP T s S S RE IAZAE 17 1A 1 A PR U 5 9 0 7™ B
TR K WE % V)M % CAR TEREAIX AN SHUE, RS SRS HEh S WAL A4 5 0 77 far IS FRFEIRARAS, A
MEA RS IR Bl O FESE CAR FERRERAE . SVEIPIRE B LE 5 1E(ARDS) &tk LEE
B A6 f FORE R A R TIIN A RE[17] [18]. RIS, £ S PRI REA RO 2t B B R A2 [19], A
WKL CAR TETIN HLAP &35 NF ICU 75 3R (175 24 Mtk — B IGAIE 1 AL HEE R 3 AU )2 & H
P,

AR B Gt i, WLas 2 e 70 B 20 B0 IR A HE 2R M 50 R I UL HE 2 R4 AE . AHIEFL 8
T ZMHLEF T, B SCFFRENLSVM). PR (DT). ARt B 52+ (XGboost) . FEHLAR#R(RF). K
1T AR SE(KNN)FZ A [ A (LR) . fe& R P, JET CAR ZH[RHRA () ROC Ml K, HonHAETN
AHLP B AN ICU FTHAEA RIFMPERE. @HEIAMRALE THAG R rTRRE SR, & & SEhil
PRI -

MLBE 2 ST 7E SvE AR 5 b O AHOGHT 7T, Balazs Kui 2553 F L% 27 2] J7 i b i 5 01 7500 SAP frBs g,
SZERR I XGBoost ML % ) FiEmAE, FNAN R RFE 7 A2 i . iR IRILE K. PR,
FERE AN MR KT [20] o Zhang &5 DRI FIATLAR 25 S HA g PR TR 28 A= e B 0 I T A 2, &5 LR B
XGBoost J7 VA EFI T ROC ok, DTsk R KIHT L S 8K SOFA 145 APACHE II ¥
gy~ MM JREBAIRIR[21]. B LR Lasso BIHRE A& APACHE 11 ¥4, K#
HAZIRZ . ANC F1 C RBEE A/E B H . R E R B AR 2 TS B A B0 E B2 1 1) AUC 2 0.757,
AEAT 0TI HLAP BB 2 75 7 BN ICU,  BA — 52 M AR N F A1

KR FAFAE L TR BR T : 1) AT G AEAR BT T, 1T R BRI R 1) SR HE T AR e
2) AHFTEHNEIAL BT BEAFAE AR TR EE HLAP FRtEdt B EE N E, NI miaf i g R; 3) &
W TAHAT VI ZREE AL, RATAMBERAIE, A B T H S Tabn, AH B I B ) A2 40 i Hicdis . Rk,
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