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[(FEE] BHH HIHEBERE (S0) sha2e b5 B SRR (SAP) (B3 UG AR, 45 B PLa#
STAED PP 28 d SpAERAIG RINE . ik B4 56 B o WA 3 S 24 ﬁﬂtﬂi’;ﬁ?lv (MIMIC-IV)
o SAP R TG AREE  WCHE N T80 A ITRE JRIRTESr | SR AGAT IR T I RES R SE . AR 28 d
WG K B N AETFA ST, R AR Z i A3l SO SAP BB Ik RS )R Z M A E & s R ZH
% Logistic [MIHJE B2 N, /0 HT5E0 SAP 3 28 d FETHIAN ST fE B P 2 5 SR 4 W4 i AN 6] 40 =22
) 755 6 AFERYARTE 5 30 SRR S M S0 UE A 52 45 R AR (Ve 5 S A MLAR A S BT SO shaSARfbXT 28 d
FERATRINSRE , TR IS EF AL J1 . G558 1598 f7i] SAP fE . 28 d JET= 223 41 (13.95% ). A
ZO BN, SR I, FET 4 ABEIT (T0), A% 48 h(T2)SO M ABE 48 h 5 ABEHT SO [2E{H ( ASO) 1
ST (mmol/kg : 324.7 £19.3 1 299.2+15.6,327.4 £ 18.9 £ 295.8+£14.2,3.4(1.5,5.7) b -4.1 (=6.5, -1.7),
¥ P<0.05). Logistic [l I3 43 BT i 7, ASO J& SAP & # 28 d %6 1= 1 4l 57 /& I R 28 [ HE 5 Lk (OR) =1.38,
95% A X 8] (95%CT) 9 1.22 ~1.56, P<<0.001 ). FEK 274 41 B BE 2R 416 97 B 25 50 5738 (109 BF 5% BA 1) F

TP UBEAE AT o, ASO 58K J2 28 d FET- Y i i [H %, Bl A SO BT 5 mmol/kg, A6 T AU KS K 14 0 35%
(()R: 1.35, 95%CI 4 1.18 ~ 1.54, P<<0.001). MEZHL5 M s, A SO X 28 d 5 563 A4 52 i 78 WV 41 P A7 7t 2
5t M Pl s SR P IR TESS TT (APACHE T ) > 15 Z7B), A SO G956 T XU 5 348 i {98 k34 1t
(aOR) =1.60, 95%CI 3 1.34 ~1.91, P=0.002 ). H] ASO Bl ik 28 d BT h<k F il (AUC) 2 0.76
(95%CI N 0.72 ~ 0.80, P=0.006), H&I& T APACHE I 3 43 (AUC=0.82), /= F* Ifi. L& (AUC=0.74) ; ASO Ik
4 APACHE TT ) AUC AT 5 2 0.88 (95%CI 4 0.80 ~ 0.91), BUREF I5 82.1% , 57 F-HEik 83.6%. W EEAf EEH T+
(XGBoost) BERIPEA A SO A GAF HE PRSI /5 AR 2 (AUC=0.87 ), A IL AR R Ji2 R ARG 15% . 451 A SO
YE R SIS YhR ] A SO S SAP B3 BB PR 2% I B A ] fE— A5 HE TR R 100 A9 S o B2, A 4R
SRR IT AR
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[Abstract] Objective To investigate the correlation between dynamic changes in serum osmolarity (SO)
and the prognosis of patients with severe acute pancreatitis (SAP), and evaluate its clinical value for 28-day mortality
combined with machine learning models. Methods Clinical data from patients with SAP in the Medical Information
Mart for Intensive Care-IV (MIMIC-IV) database were retrospectively analyzed. The demographics, comorbidities,
clinical scores, laboratory tests, treatments, clinical outcomes were collected. Patients were divided into survival
and death groups based on 28-day outcomes. Univariate analysis assessed the relationship between SO and clinical
outcomes, while multivariate Logistic regression adjusted for confounders to identify independent risk factors for 28-day
mortality. Subgroup analysis was conducted to explore the characteristics of high-risk populations across different
subgroups. Sensitivity analysis verified robustness. Machine learning models evaluated the predictive efficacy of dynamic
SO changes for 28-day mortality, including goodness-of-fit and predictive performance. Results Among 1598
SAP patients, 223 (13.95%) died within 28 days. Univariate analysis showed that SO at admission (T0), 48 hours post-
admission (T2), and difference between 48 hours after admission and SO at admission ( A SO) were significantly higher in
the death group than those in the survival group [mmol/kg: 324.7 +19.3 vs. 299.2 +15.6, 327.4 £ 18.9 vs. 295.8 £ 14.2,
3.4 (1.5,5.7) vs. =4.1 (-6.5, =1.7), all P < 0.05]. Logistic regression identified A SO as an independent risk factor for
28-day mortality [odds ratio (OR) = 1.38, 95% confidence interval (95%CI) was 1.22-1.56, P < 0.001]. Sensitivity
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analysis excluding 274 patients receiving renal replacement therapy confirmed A SO as a high-risk factor, with a 35%
increase in mortality risk for every 5 mmol/kg increase in A SO (OR = 1.35, 95%CI was 1.18-1.54, P < 0.001). Subgroup
analysis revealed significant heterogeneity, when the acute physiology and chronic health evaluation II (APACHEII) >
15, the risk of death for ASO was significantly increased [adjusted odds ratio (@OR) = 1.60, 95%CI was 1.34-1.91,
P = 0.002). The area under the curve (AUC) for ASO predicting 28-day mortality was 0.76 (95%CI was 0.72-0.80,
P = 0.006), lower than APACHE Il (AUC = 0.82), but higher than lactic acid (AUC = 0.74). The combhined AUC
of ASO and APACHE I reached 0.88 (95%CI was 0.80-0.91), with 82.1% sensitivity and 83.6% specificity. The
extreme gradient boosting (XGBoost) model incorporating A SO improved high-risk identification (AUC = 0.87) and
reduced missed diagnosis by 15% versus the baseline model. Conclusions
for identifying high-risk SAP patients. Combined with machine learning models, it can further improve the accuracy of

ASO serves as a dynamic biomarker

clinical prognosis prediction, supporting personalized treatment strategies.
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HIE 2 MR R (severe acute pancreatitis, SAP)
e — Tl LA B SEE [ N e 2 g B D RE B A N R ik
(G EEAE , FRPER G 15 209%~ 40% ', S E T
I R b T2 2R e A B S8 PR BRI T
(acute physiology and chronic health evaluation II ,
APACHE 1), PR i1 2 [ i 58 7™ S 8 B 48 B0 43
(bedside index for severity in acute pancreatitis , BISAP)
SE T HIN SAP B llm RS R , (HIFor R GEAETT
i TR R R T 7 IS 1A 1 22 BRI 2

VTR & B, L3 295 1K (serum osmolarity,
SO) AE N S BRAILIA K | FRL e 5P S R A 1Y
BB b, AT R I 520 A R TR, IS N
LI RE N2 240 e /K fieh 257 g Bk R, 0 g R 0 e v R 4G
BEVEF ., —TRMA 3 744 B0 J1 5808 (05E) K
(R RTBEMERIF TS UESS , H BERHIE SO <284 mmol/kg) 5
SO L3 RSP AP O 3 R T o 8 2 PR AR R Lo L
A Rl ST A 56, B SO 4 R FE 15 mmol/kg, i
FFETIRIENN 619 B0 K AN 37% * .
WATHISER I, SAP 758 HEHE SO B35 Tk, ixX A]
BB R VIR | S R TRl LA S ki & 2K 55
AKX, B, SO B3 Thm ik al il i 5
M) XL PR B2 0 AL VR0 9 728 2 A A ol 70 2
1%, AT AN 25 B RSB AU . SR H AT T SO
T SAP B P sh S L H S5 TR LRI RS
PERFFAS BN A B, Bk = RAEA . 2 vl i 3 ik
B . NI, TRARIT SO 1 SAP BB g RA
YA, A BY T 7n Fg B A= BEHIL , ik w] Ayl R
FI WO PR R BERT R AR AR

AT B el i [BBE ST SAP A HY SO 28
A R S RIS BIAHSCHE , IF45 S Pl g T A
B PG AR T &5 B s g AU AL b RN A

VIS g SAP YIS ARAL IR 7 PO 8 B3 HE A 24K
3, TR Sy AR SR A I 5 S (T A0 R I 2%

1 #REHE

L1 BRI S5 AE B WF A R R T 56 [
WP BeeafE BAEEZE IV (Medical Information Mart for
Intensive Care-1V , MIMIC-1V ), 1% £ 4 J& £ & 2008
£ 2019 4 LU 5 D 22 2 PRGBS 7 v O FAE W 4P
F (intensive care unit, ICU) 257 366 ] & & AT Bt
s T S FEI R AR 2R TR AR (IE
3% %5 : 40168524, R Bdle 4 1l FH 28 e Bk 42
Fie O AR E S ) 2R

LLL A ARRHE: D 4R =18 % @ fF4 SAP £
Wit 5 @ £ 1ICU AEBEIIIAT 584 1 SO Tk,
112 HEBRERIE : O MEIRSCENE MR LRI s @ 18
PERER R 2R ; B fERERTH] <24 h; @ Bt
K >20% ;& ZIALE ICU # HEWIKAEBEC R
12 & X

1.2.1 SO : SO (mmol/kg) =2 (MLFE4H + ML) +
118 17° = S R N R N1 AN (107
KAWL mmol/L.

1.2.2 KFEEFEE (body mass index, BMI) : BMI=
PR Bt (kg) / S (m?).

1.2.3 R 8 bE - IR WG 8 3 415 £ 7 (A 0 2% 42 )
RERE RS, 5208l Bk 0L %053 & (arterial partial pressure
of oxygen, Pa0,) FELAT () 2 ik i — A fb ik 53 &
(arterial partial pressure of carbon dioxide, PaCO,) J}
i, JCEE Tl AU T SR I AR . o fIR4R
P £ 3 A Pa0, <60 mmHg ( T 4E 5 1 mmHg=
0.133 kPa) R S35%50( oxygenation index , Pa0,/Fi0O, )<
300 mmHg (W50 5 o Bik R M WP 1 385 )y PaCO, >
50 mmHg,
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1.2.4  FIhREIE Y « ARG EIGE 2Rk B TS 4121
BRI B I RE BT LA AT —T00, BV 3% JD LA
(serum creatinine, SCr) 7E 48 h N F} &5 =26.5 umol/L
(=03 mg/dL) ; SCr 78 7 d PITH s BIELAH 1.5 1%
DL b JREE<05mL-kg' +h' 45426 h KL |-,

1.2.5 0 gl AP RMER I, [F] I B AT A%
2R A T S 00 R A 4 SR AT — TP AR A
@ SAGZA A  OIERE A HER A2 B 5143 42 < 0.40
(WO ) 30 ) 5 OB S $ 7 70 28 7 sk DI BE
B AT (EPoKE 0 ) 30 ) 5 M iR X ZeEl CT 47 il i
M S K, @ SE5E A« MK B AR 44k >
400 ng/L B N K B BUFIEARRATIA >2 000 ng/L ; H:
PR 7S O ) S 0 Y 2 36 28 48 B S e CAPARR A 1T A
TSI RE S H 55 )o

13 WFSAS AR N D o BORHCAR i o
S BMI) 5 PR IBRAR 2 DY CRELRU P | TSRS 1 | iR T
P AL 5 & IFRE OB DRI © o I L 51 55U
(chronic kidney disease, CKD)., /O ML B0 ) 5 I PR
W53 (APACHE I | J 5 % B % %5 1T 47 (sequential
organ failure assessment, SOFA ) ] ; SZI 2K [ AP
B (TO). ABE 48 h(T2)S0, ABE 48 h 5 ARt it SO
AU 2218 (difference in serum osmolarity, A SO), 2
114 (white cell count, WBC). C- Jz % 45 [ ( C=reactive
protein, CRP), MLZLAR . SCr ML¥E F & H A M55 5
TRYT I (24 h WS T3 i L AL LB IE R AL
1377 (renal replacement therapy, RRT). IfiL 45 1 P25
Yy B 25 B 3R S T K (W i ah) )
i PRZS 7 (28 d AxPRAESR | 1CU FEBEM ] | G AERE
IFIE] | BB 1 00 BRI FRAE ).

14 HARHICSTEUE - AR BB A RS
(PostgreSQL) M MIMIC-IV %545 128 v 2 B b %5 s
18 1 SQL A i 1% SAP 8 44, 18 i chartevents I
labevents FHE LI ZEHE bR (A BE 5 1 U i
VENAEEL , 48 h IR (EA/E NI ). 18 HIZ E i kb
A BRI, e g 2 i AT 4 TR, 73
A i AR R I A A A 5 M AN BRI
SERICEIPATTEL. X T AR PR 5 T Rl Y S
HAE, A S AR R U B , 10X T AE ICU i R
A RETE A B0 S (E U DR B O AR T

L5 Siit“#)5i: JH R 4.2.0 Stata 17.0 & SPSS 26.0
ARG AR B B IR R A3 ) 25 PP Al SO
HERBRFR BRI REOR LIS EL + drif
22 (x£s) Fon , AR LB M AEA ¢ 1950 ; IS

O3 A T TR A A (DA 50 M (Qy, Q5))
ZEon, 4 18] LR ] Wilcoxon Bk FIA 56, 11550 & £
DL A B R R R L LA xR, 2R E
Logistic [FIFJH# IR 2R, 508 SAP B34 28 d AET=
AIIST GRS 2 5 HERE RRT HE I A7 BB
IS UESE R AR M . W ML ST B PEAS A SO
Xt 28 d kg AL K Y T ¢ BE, F Hosmer-Lemeshow
R 50 DA 2 5 [ A BRSSP B, 24 P>0.05 2
TR AR U R A, BV T (-5 S B I — 35
ZHE AR IEEHIER AR &H 25 TIERE
fIERRZE (receiver operator characteristic curve, ROC i
22), A4 N i FH (area under curve, AUC), L5
ZAFEAR AT SAP H 28 d AL R 1Y 2 Tk
o K E o EICRI] 0.05

24 R

2.1 SRR VORI FLED 40N 1858 R R, HE
B4R R 125 f51) S8 g 220K 3] 14 451) | 18 1 J iR 2
LM RAE 24 1) AEBEINE] <24 h 34451 R AR b >
20% 63 1], Fx 24 A 1598 5] SAP g3, Horpr 28 d
ST 223 11 (13.95%), 447 1375 . £ 1 B, 5
AR AR HG, JET-4.S0 (T0), SO (T2) K ASO ¥ %
FTtE (¥ P<0.05), BEAM SET-AAFRS BMI, &5F
it &% . APACHE 1T 943 . SOFA #1453, CRP., SCr,
WBC ., Il 7LE& , HLARE A . RRT ., M58 76 1 25 9 fifi H]
K, DU 24 WK SRR T AR, M
M55 i N EFR IR T A A4 (3 P<0.05),

2.2 GIREE R i . HAEFAMLL, JET-4 1CU fE
BE A ] S A g Ao [ B S A, PR et | ' ) e
Uy | O] IR | i IR R R | i IR Y L
B4 2 T (35 P<0.05 ;5 3% 2),

2.3 BLF 28 d IR L A E Logistic [FIH5HT
ASO . iy . APACHE IT ¥4y, CKD ., I FLAR . FH &
1 MIUBHGE L 0000 1 25 0 18 B P R
SAP i35 28 d FET- Y A R (3 P<0.05; % 3),
2.4 HUBME BT ik — 2 43T SO X SAP i
28 d 9 A 52 ) i BB, HEBR 274 151 RRT ¥R 97
BT SNG4 S5 R BR, ASO
SRJZ SAP 3T 28 d LT e R & B A SO &7t
15 5 mmol/kg, FET- XUFS F 35 00 35% . LAk, 47 1%
APACHE I #¥43. CKD ., il FLAR . HLAE < L 55
P25 4 fdi 2 SAP | 28 d SET-RY B fE R £, i
HEM . BN E RN EE 28 d FET- IR PER R
(¥ P<0.05),
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K1 AE28dF/EHAESAP £E—RARILLE

LD 21K (n=1598) HEAEA (n=1375) T (n=223)  i/x’1Z14 P1H
PNEEZSS
A (B, v ts) 54.8+15.1 52.3+13.9 67.2+14.6 2511 <0.001
Bk (%)) 912(57.0) 776(56.4) 136(61.0) -0.123 0.193
BMI [ kg/m*, M(Q,, Q3)] 26.5(23.4,30.6) 25.0(22.0,29.0) 29.4(26.4,32.7) -3.837 0.007
SbER A (] (%))
A 724(45.3) 635(46.2) 89(39.9) 1.109 0.067
JilEp S 412(25.8) 345(25.1) 67(30.0) 0.876 0.112
TR M 278(17.4) 245(17.8) 33(14.8) 0.411 0.271
Hifth / Ry etk 184(11.5) 150(10.9) 34(15.2) 1.432 0.066
G IFE (1 (%))
BEIRI 462(28.9) 382(27.8) 80(35.9) 0.234 0.012
f=iINE S 638(39.9) 535(38.9) 103(46.2) 0.455 0.039
CKD 209(13.1) 162(11.8) 47(21.1) 4.900 <0.001
NKERER ) 286(17.9) 230(16.7) 56(25.1) 3.254 0.002
I RISy (43, M(Qy, Q5)])
APACHE Il 11(7,15) 9(6,12) 16(13,19) -2.601 <0.001
SOFA 5(3,7) 4(2,6) 7(5,9) -3.412 <0.001
S AT
SO (TO, mmol/kg, x+s) 304.1+17.8 2992+15.6 32474193 -5.606 <0.001
SO (T2, mmol/kg, x+s) 301.5+16.9 295.8+14.2 327.4+189 -4.715 <0.001
ASO [mmolrkg, M(Q,, Q3)) —23(-4.8,09) ~41(<6.5,-1.7) 34(1.5,5.7) -2.901 <0.001
CRP (mg/L, M(Q,,05)) 142 (90, 205) 128(85, 180) 189 (140, 240) -3.001 0.012
MEAEA (gL, v +s) 20+6 31+5 24+5 -2.723 0.023
155 (mg/L, x +5) 82+11 85+9 74412 -5.006 0.015
SCr (umol/L, M(Q,, Q)] 114.9+61.9 97.2+442 176.8+79.6 2514 0.040
WBC (X 10°/L,x+s) 13.9+5.6 12.8+4.7 16.9+6.1 -3.336 0.035
MFLER (mmol/L, M (Q,, Q3)]) 3.0(1.9,45) 26(1.6,3.7) 43(3.0,59) -3.721 0.019
IRIT
HUAGE (4] (%)) 982(61.5) 785(57.1) 197(88.3) 3.901 0.001
RRT [ #(%)) 274(17.1) 190(13.8) 84(37.7) 2.704 0.030
M TEHEZ (61 (%)) 612(38.3) 452(32.9) 160(71.7) 3.812 0.011
YrEZa R (5] (%)) 1453(90.9) 1248(90.8) 205(91.9) 0.888 0.582
24 h RIARE g (L, x£5) 42+138 40+1.5 51423 4397 0.003
BIEHFTA (6 (%)) 2615 <0.001
JHESR 1024 (64.1) 916 (66.6) 108 (48.4)
NS 574(35.9) 459(33.4) 115(51.6)

W SAP R EE 2R 4, BMI AT 45%L, CKD 18 M S HER , APACHE I 5 2t A= 2z S ME @R T4 1T, SOFA h)F S s
BRI, SO MILEEBIERE, TO WABERT, T2 M ABE 48 h, ASO MABE 48 h 5 ABERT SO 2E{E, CRP h C- N & 1, SCr M LI WL,
WBC M 4IAEitE, RRT M E A CATT

x2 7AE28dFEHAE SAP BEIGKRER/LE %3 SAP 2= 28d BT HMEZN

D 5%
o Sk R ST ZIxT L £ [E % Logistic B35 #T
(n=1598) (n=1375) (n=223) 1A Ak OR {8 95%CI PAH

ICU fEBEHT ] 6(3.11) 5(2.8) 14(9.21) 6.553 <0.001 AR (BRI 10 %) 1.25 1.10 ~ 1.42 0.006
(d, M(Qy, Q3] ’ ’ ' APACHE T4}

Jy— B 1 40) 1.12 1.06 ~ 1.19 0.001
(. M(Q,, Q) 15(9,24) 14(8,21) 22(16,35) 5.308 <0.001 KD WY TR i

B (] (%)) ASO (F334I1 5 mmol/kg) 1.38 122~156  <0.001
)% 785(49.1) 580(42.2) 205(91.9) 4.458 0.010 i FLER (AE3E 00 1 mmol/L) 1.18 1.03~1.35 0.015
BFIiREEY  632(39.5) 465(33.8) 167(74.9) 2.409 0.021 M A (30 1 /L) 0.73 0.59 ~0.90 0.004
> ]Iy 218(13.6) 132(9.6)  86(38.6) 3.628 0.001 HUARGE S, 2.05 1.44~292  <0.001

R RAE (] (%)) A TS 2P 1 1.67 1.12 ~2.49 0.018
it ES g 674(422) 512(37.2) 162(72.6) -2.745 0.038 N 0.48 0.31~0.74 0.001
Wipskge  289(18.1) 198(14.4) 91(40.8) -3.598 0.024 VI SAP R TR A E IR 5 , APACHE T Sy 2kt B 54

IR RS 157(9.8) 89(6.5)  68(30.5) -3.332 0.029 EHERIITAN TT . CKD B PE B R . ASO 4 AKE 48 b 5 A gt
I - SAP Ay AR S AE IR , ICU Ay EAE HE s i BB, OR J 3L, 95%CT H 95% EHIX 4]
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%<4 HEB: RRT i SAP £ 28d k- IMEZEH

% [FZ Logistic [E])3 534

ARt OR 1 95%CI PiA
AR (B N 10 24) 1.21 1.06 ~ 1.39 0.012
APACHE T34 (B8 Hm 1 43) 1,10 1.04 ~1.17 0.003
CKD 1.40 1.01 ~ 1.95 0.047
ASO (£ 5 mmol/kg ) 1.35 1.18 ~1.54  <0.001
LA (BFHJ 1 mmol/L) 1.16 1.00 ~ 1.34 0.045
MLIE A (R3S 1 /L) 0.77 0.62 ~0.95 0.016
HLARIE S 1.98 132~295  <0.001
I A5 T2 P 17 1.58 1.04 ~2.41 0.034
fHNE SR 0.57 0.41 ~0.84 0.001

U RRT 4 B BERRARIAYT, SAP Ky T 2 PR % , APACHE 1T
o A T A PR HER LT T, CKD 18 PE B IERT, ASO
FABE 48 h 5 ABER 525 A 2208, OR AL LG, 95%CI
95% ‘A X [i]
2.5 WA Hr(F5): ASO XTI AL R i 5% i
APACHE Il #F43 . SOFA ¥4 | I FLER /K FA71E 28 B
YER (¥ P<0.05), 4 APACHEI > 15 43, ASO
BIZET XU B SR 38 i (P<<0.05), 1l #E APACHE IT <
15 53 W 21 22 S5 W TR G vk 24 3 S0, #2878 A SO X
1 15 B R E I TS TUEAN (H & . SOFA>6 4311
BEZ A E IR XU = T SOFA<6 4
(P<0.05), IMLFLER>2 mmol/L I, ASO %W o &
B (P<0.05), $& 71 &5 7L IR 1T AE 8 1 i 55 4 21
S, KRB 33 2 i i s BB T . CKD BB B E
CKD & W PRS £ B B AR PR 2B | LG <
BE AR UGE B E IE T A N (2 P<0.05),
B2E BAE AR 135K (3 P>0.05); BLAR AR |
PEBI K N8 TR T B 3 HAEMN (35 P>0.05),
2.6 ROC HiZk s> #r (E 15 2 6) . ASO B 15

SAP R # 28 d FET- 1Y AUC N 0.76, FL 700 497 {6 m
ik F APACHE T 743, (H & Tl FLAR. ¥ ASO 5
APACHE TT ¥EAMBEA 5, AUCHE 1 £ 0.88, 1 ASO
5 APACHE IT BRI T Ak 5 fe s 3 i)

1.00

— ASO (AUC=0.76)

— APACHETI (AUC=0.82)

— 1M7L (AUC=0.74)

0.20 — ASO+APACHEI (AUC=0.88)
ASO+APACHETI+
IMFLAR (AUC=0.86)

1 1 1 1 J

0 0.20 0.40 0.60 0.80 1.00
1— S

T : ASO g ABE 48 h 5 ABERFILI BRI 224 , APACHE T
PR S YRR BRI OCTEA) 1T, SAP W ERE SRR
ROC 2N ZAk A TAEREZE , AUC IR AR

1 A3EFRT0 SAP A3 28 d FET-H) ROC RiZE

R 6 HISERTN SAP 2% 28 d FETHIME

ASO 0.76 0.72~080 0006 =85 785 723
APACHET 0.82 0.78~0.86 0.021 =16 852 689
1 FLR 0.74 0.70~0.81 0.032 =32 704 76.1
ASO+APACHET = 0.88 0.80~0.91 0.001 82.1 836
A JSIE)%L%ACHE T+ 086 0.83~094 0013 80.7 812

T2 ASO M APBE 48 h 5 ABENT G215 KA 22(H, APACHE TT
g za bk s BEAE B pE A BRI 1T, SAP Ny T Al R 48,
AUC HIMZ TR, 95%CI K 95% BEIXIA] ; 25 (ARFE T

£ 5 ASO i SAP £ 28 d JET-H % F 3 Logistic B3IV 28 547

W4l % ASO A HAEH Wl %L ASO ZHAEH
(f5]) aOR (95%CI) P 1l PH (1) aOR (95%CI) P P1H
AR 0.214 BRI 0.186
<65 % 780  1.28(1.10~1.49)  0.005 & 1136 1.29(1.07~1.55)  0.068
>65 % 818  1.48(1.25~1.75) 0.018 = 462 147(121~1.78)  0.003
el 0.398 HUGE 0.275
Hk 890  1.39(1.19~1.61)  0.128 = 700 1.36(1.10~1.69)  0.521
Lotk 708  1.31(1.07~1.60) 0457 2 616 1.40(1.17~1.67)  0.010
APACHE [I $£43 0.025 s 0.451
<154y 960 1.21(0.98~1.48)  0.329 w5 524 142(1.17~1.72)  0.022
>15 43 638 1.60(1.34~191)  0.002 = 1024 1.31(1.09~1.57)  0.105
SOFA ¥4 0.012 MFLAER 0.016
<6 1020  1.30(1.12~1.51)  0.074 <2 mmol/L 960 1.17(0.95~1.44)  0.103
>6 4 578  1.52(1.24~1.86)  0.015 >2 mmol/L 638 1.61(1.32~1.96)  0.007
CKD 0.062
% 1380  1.33(1.14~1.55) 0.014
ps 209  1.61(1.27~2.03)  0.026

s ASO N ARE 48 h 5 AR LB E R 2, SAP NTEAE A VEBEIR %, APACHE I Jy 2k ey S8 PR BRI IESS T, SOFA Ny
JE BRI REB Y, CKD S HE SRR , aOR ML IIHEI L, 95%CT 1 95% A5 XA
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2.7 Z RSB ARE

R7T BEERIN SAP £ 28 d FETHITNRLEE LL AL

B(FR 7))« AE 2 Al A A (f 35 i AUC (95%CI) NRI(95%CI) IDI(95%CI)  H-L 56 P {H
IM ¥ A& A1 APACHE IT #F43) SR 0.76 (0.69 ~ 0.83) 0.658
H PRI 0.83(0.77~0.89) 0.09(0.02~0.16) 0.04(0.02 ~0.06) 0.486
A ASO J&5, AUC M 0.76 42 —
F+ & 0.83(P<0.05), ¥ 59 7 XGBoost (+ ASO) 0.87(0.82~0.92) 0.15(0.07~0.23)  0.08(0.05~0.11) 0.312
KB FEH (net reclassification RF (+ASO) 0.85(0.80~0.90) 0.12(0.04 ~0.20) 0.06(0.03 ~0.09) 0.023
SVM (+ASO) 0.81(0.75 ~ 0.87) 0.05(-0.03 ~0.13) 0.02(-0.01 ~0.05) 0.001

improvement index, NRI) FI £
A H 0 ek ¥ F5 X (integrated

discrimination improvement, IDI)

e FERFA R Logistic [P, b AR LRI + A BE 48 h 5 ABE MLEBE K
Z{H (ASO), XGBoost MM SEREFET, RF IEEHLAM, SVM N2 fmadl, AUC g ™ im
B, 95%CI 2} 95% HE {7 X (0], NRI i T8 /024854, IDL &R GEFR 4, H-L Ky

N Hosmer-Lemeshow 56 ; 25 FI{CFEIC I

B ok, R ASO $iEft
TS TGRS NG B . fENLER 2R
L Y A b BB B i T (extreme gradient boosting,
XGBoost) 1575 T ) AUC B 2% 155 T 5L il 455 8 F
P B, H ONRI A IDI A 34 08 5 K, &HE R 4
(P=0.312), /) XGBoost L1 ] T 54 i 4t I
BInE ASO. BENLARAR (randon forest, RF) 15 R
WM AUC R 0.85, A #EAFE (P=0.023), Al g K]
LA R AT S T R, SRR AL (support
vector machine, SVM) Tl f9 NRI F1 IDI B9 95% ‘&
{EX[8] (95% confidence interval, 95%CI) 4% 0 (G
geiter TR, BAHEZE (P=0.001), A B H] Tl
PRI . £ 1, i Jl XGBoost BEA A SO ] B A% v
R S S R BRI T 12 R PRI 15%.
3 3

X} SAP BB E Y I IR FUIG HW , K HAAK T
APACHE I | BISAP. SOFA 143 24 filiH A LW Z
A | G AR S S50 A0 L S Rt LA
i ARG B9TEAS . APACHE T P8 G BE H
)z N B2 2 S BIAE FR ) T AR 22
iE 0 5 B SR ARG A X L BRI SR AL,
OB ARAEAE H1 2 TPANT A 8 S AU TR 387 T 2 PR AN
AR STARSR AN 5 A R
CRP. MLFLAR . F4HMIAN 25 -6 SE DR R i1t 25 52 K,
R30I 255 i PR A S e R s T AR P A7 7 S 2
225120 i, Julienne 251 & B, AR FLIR >
2.5 mmol/L L BETIN 46% (A B I . XL)E
BRAE N B T XA G UR fe bR R

VAR 9T A0 e 1l Sh AR AR, WG FLIER S B
N RSIPIEE L i s 3 RIS E S RS N LN =1 N =N
AEENSHRIE ., —TUREE 1200 F) 200 PR
BAE M Z ORI, 48 h FLIRIE BR R (FLIR A1k
ZXH{E =2 mmol/L) F 28 d JHALFA AUC 4 0.78
(95%CI 24 0.72 ~ 0.83), M KL FLIR T i 4 X (B

{1 AUC H7 0.65(95%CI 2} 0.60 ~ 0.74)1'5) KT, i
S BRACRA ZE R il SRS 25 00 Wa 52 5, AR 2 B
B 2 2 PR, A IS K B, 24 i 41 i HE 2%
Tl 2 56 = 0.03 5 Wi e FE £ S S A B A
1B AEAS AT A DA 4 02, HE I S BB AT A AR A AT
(FHURRE 44% ~ 68%)' ') T CHER I, A sh 445
P IETE UL S WA I 5 V8 AN S — TR BB 75
G ER ML,

AR 0] ASO & SAP H# 28 d FET Al ~7
TR . SET-41 A SO BAAFA BT, X nl fig
55 RAE A B B R L 2 = AP
TRE R B MR ARG 5% o 15 A SO LWL T A UG P4 I
Z5 AN N2 2O TR A, VT 0K 3h 248 D RE R
MR K. XK IS MR AE R ARS8 R A )
ML AL, BG4 e 5 DR L AR AN, IR s A
BB IR T, SRR K AR i
BWFIEUESE, SR IR R B3 R B R SR B R 11 2R
FEA R (U A =6, IR RSB - o ) AT IR
P9 B R85 T R M7 4 S vk B

MG KB, ASO B4 APACHE IT 343 Xt
SAP 28 d Wi J& A9 100 A A B A SO
R, KM, Weinberger 252 & 9, 1 45
FLIR G B Z 45 B4 7L 2 (8 58 T 4 by 35 00 Je v M R
TR BR AL R, ILAN, WAL A AT o, ASO TE
APACHEIT >15 43, SOFA >6 4314 H % rh i 25 g
T, s HAE e FORE R R B )24 B AT
506 ASO B A ZLa= AN, XGBoost 154 +
A SO AR e AL, & L TAE 4 Logistic B4
BEAY 3 55 HAWAIT 98 52 LR % ) S T 5%
SRR —FL T SR, AR LB SVM I RF 45
RU M HE FEAS AL, SR FLAE I R 3 v i) vl St A
JE AT I K ] R S iR TR A AR AR, DAY T
DUPERE 515 R AT HAEE
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ARWEFE L A W 5 3 B s, A SO A FIN 2L fig
TERFLIR ( >2 mmol/L) W21 Hp g 3 145k X vl g5
LR HE R s 1 S B B e R 0 R P A 22
AN, 75 CKD WAL ASO By 500 A 55 %5, T RE
CKD & AR e ) 3240, 808 1% e R A ik —
e Ap P s B W FLRR IfLAE B 4 9 CKD
B SAP HF BT A SO I3 3 H bR ) ik 2
INCIN 25l & 1) =R

MR AT ABAFAE— SN I - B AR ST AR
At AR (EAT R S O, PO T 2518 3
IR Z BIBR M AN, AS ] O R AR HELR
22 AT RESZ I ASO By 4a Xt ., HR AHFZEAYL
NT WA EHE] 5 A SO B , iR sh A5 Wi (an
FEb 6 h Wo) AT RE SR HE SRS MR XU il )
KAT GG 2 s (TR AE K 73 | i ik
YIbs &) BT A SO 14 FHLHL, I I R R it
I HE— LI IE A SO 8 51 MR IBYT SRt
B ) EHR
4 &

ASO fER —Fh sl 2 . 5 AR BRI 35 br 25 40,
Al LA R W SAP A& 28 d BB TS KUK, U HAE
APACHE Il > 15 4385 & 9 5 2L B2 I A 1 1 3 0F fR
Hh R, BEA ASO Y XGBoost HUJE /R T
HLASF > 76 FAE £ 100 P s, (R LI IR
7 Y 75 gt ke v fogp R R o () L, i S 7 oy SR
R FRIGRIT A SO 38 SAMEALIGY 7 IR
FlzERZe A 1R AR 25
TEEFEAI Rk, O TR e R R .
Ve SCHE R BFE BT, JE 4 BRI BFSHE B L i s e 5 JE B
G - BURRAE T SETR A
B3k
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