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Abstract

Background: Obesity plays an important role in the pathogenesis of acute pancreatitis (AP) and sig-
nificantly affects its severity. Although body mass index (BMI) is a widely used obesity related meas-
urement indicator, it tends to describe the distribution of whole-body fat rather than the distribu-
tion pattern of visceral fat. To overcome this drawback, researchers have developed new obesity
related measurement indicators such as waist circumference index (WTI), visceral obesity index
(VAI), lipid accumulation products (LAP), and cardiac metabolic index (CMI) to more accurately as-
sess the severity of acute pancreatitis (AP). Method: A retrospective analysis was conducted on the
physical parameters and laboratory indicators of 78 patients with hyperlipidemic pancreatitis
(HLAP), and four novel visceral obesity anthropometric measurement indicators were calculated.
The severity grading of HLAP adopts the revised Atlanta grading standards. The correlation be-
tween waist circumference index (WTI), visceral obesity index (VAI), lipid accumulation products
(LAP), and cardiac metabolic index (CMI) and the severity of hyperlipidemic pancreatitis (HLAP)
was evaluated using receiver operating characteristic (ROC) curves, and the predictive power of
each index was evaluated using area under the curve (AUC). The Fat Modified BISAP Score (FM-
BISAP) is calculated by adding the fat score to the BISAP score. Predicting the severity of HLAP by
comparing the area under the working characteristic curve (AUC) of subjects with FM-BISAP score
and BISAP score. Result: Among patients with hyperlipidemic pancreatitis, those with severe pan-
creatitis (SAP) had higher levels of pleural effusion, waist circumference, triglycerides, and blood
glucose than those with non severe acute pancreatitis (N-SAP), with P < 0.05. Among the obesity
related measurement indicators, the levels of WTI, LAP, CMI, and VAI in SAP patients were higher
than those in N-SAP, with P < 0.05, and BMI was not statistically significant. Comparing the predic-
tive performance of WTI, LAP, CMI, VAI, and BISAP scores for the severity of hyperlipidemic pancre-
atitis (HLAP) through receiver operating characteristic (ROC) curves, VAI showed the best predic-
tive performance with an AUC of 0.780 (95% confidence interval (CI): 0.680~0.881), followed by
CMI. The AUC was 0.767 (95% Cl: 0.664~0.869) and LAP was 0.721 (95% CI: 0.610~0.832), both
better than the BISAP score (AUC = 0.683), demonstrating the potential of the new visceral obesity
measurement index in predicting the severity of HLAP. In the fat modified BISAP scoring system,
CMI-BISAP showed the best predictive performance with an AUC of 0.804 (95% CI: 0.709~0.900),
followed by VAI-BISAP, AUCis 0.798 (95% CI: 0.702~0.895), LAP-BISAP is 0.767 (95% CI: 0.665~0.870),
both of which are better than BISAP (AUC = 0.683). Conclusion: This study indicates a significant
correlation between the severity of HLAP and indicators such as WTI, VAI, CMI, and LAP. Among
these anthropometric indicators, VAI has the highest predictive effect on the severity of HLAP, fol-
lowed by CMI and LAP. In the BISAP score modified by visceral fat measurement indicators, CMI-
BISAP showed the best predictive performance, followed by VAI-BISAP and LAP-BISAP. These im-
proved scoring systems provide important references for predicting and evaluating the severity of
hyperlipidemic pancreatitis (HLAP).
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1. 518

SRR % (Acute Pancreatitis, AP)A&—F™ H 4 SE B, Fo BT ARV BRI 2R 0 B FRIE A0 K&
JA I ZA) SOREBIRTE, HETM AT RE 51K 2 38 B DhRE [ 1]. VE N —MHAC RGEH Whs, e 2 2
A AR TN AN S SO RS FE R T, AR SRR S T R e, IR R AT G S U
RIZ[2]. SR, Bl A 7 SR 5 R 0 s, v v — I o 1 S P JR IR 28 (Hypertriglyceridemia-
induced Acute Pancreatitis, HTG-AP) ] &5 K 21X FF-RIEa 3 [3] [4],  H Al Ol ERIE RS 14975 DR Rl A i i
R RH WIE 5] AT R, i = BRI P S IR 2 (HTG-AP) 11 PR 15U ¢ HeAth s (8] Bip
W AR R 2. —TRG LR ZE AT BoR, HTG-AP 5754 B JOE [ N 45 A fE(SIRS) . r&k
VRS B 3 b S BT FR 5 7 T PR ARG S5 35 v T LA S Y 1) SR SRR 2 [6] o 75 SR JR R 2 1) 7= AR FE 4 o,
SRR 28 (SAP) A3 1) A 2R AU 126 0.3 v T v B G R JR IR 4% SB[ 7], BT e id 30%. HF
SR o R I B R 48 /NI R, BB TR B R AT Ak 50% [8]. B HOAE YR TT 1)
BRI D, (HE SRR R FIFE T R A R B R ik, SRR 5 & fE R0 s iE 2%
I, XA BT R St 4 AR S RS R SRR N ARG YT SR B [9] [10]

SR RAR 2% 10 B R T S R R B UM DG [11] . PHIEMEBEIR G E B RS A B R B R, R
S B R RS R T R EAR R [12]. AHLLZ R, i AR IURE P S R 2 (HLAP) )
RIFHLEIE NG %, ¥ R 2 M #EAE 3 A2 [13]. H T EIRA R FHLHIEHE: 1) W7 & 08 7R (FFA) B 45
Ui MIE FRFA KT AE A RS SN, REET FFA ST EA £i5 7545 i3,
BEMT A5 MM L IR PR AT AR [14] [15]. FRA A8 m] 3 ioh 0 e 2 1 g J A0 77 il 1 2H 43 2 11 g
B, @b A ISR B, B S EURAR BRI I[16]. UhAh, FRA A5 S A AR A v A0 i v 7 40 A
M E A EE VAR F[L7] [18]. 2) TUVEAFBRAS 2 Ud: (7 P L BE SOk (1 386 I 24 H- v = B8 (TG) 43 it =
A K E FRA, HUTRUE IR B4 M b, SEZEBMIME, SFEUSMEM, M T B MEE P T 2
HYIIRFE, 3) JORE k. AN AN i 2 (UFA) @ I 36 i 28 5 /v 5 (W 1L-1. 1L-6 TNF-a. CXCL1.
CXCL2 #1 MCP-1 %§) 51 K R THOR R L, (RAHHRMR 28 KA. G2 % T 55 N7 P b FRA i
SRR AR TR, B AUAREE R I, B RS R e B R RN ZR B AL (SIRS) M 2 4 B Ty RE 2 v
(MOF) [19]. 4) 5 ERALHI 2= A PN E5 B8 RS T i 2 (e b ok B 1 I D5 YAt R 89 m i oy i, 3
ARV . seAh, FSHERW 2 S EERRA T ReRRAG . SIS, 4 i R S b 2 40 s T
[20]. 5) AR N3 KPR A (ROS) A 4l st v SEBURMRIASE, MK/AK ROS 1]
REAE N AE IR SIS 5 70 T ot H Tl =8 7K T 7 PR JER R 28 23 o Bt S A 2 ot (G S Ak 7 B AL T (SO D) Al
I H IO S8 A A il 55 ) D KT B [ B 2 B8 e S A LB (CAT) FHR B M S5 S8 A P2 0 K, S8R
b - PrE AT, N AR MBI [19] [21]. 6) AL R IR R AR JE (R S AR Rt A% B i v e 7E
HLAP (1 % J3 vt B 22 /E F [22]
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U238 L JRE i O O e i iR 8 (HL AP P it i e B 2R FH [23] [24]. —Tiliki i 60,000 2 A\ A ik
BE, T IR S 2 08 S vk B 2 110 R0 U2 [25] o [RIIE, R % L A N AR B2 8 s (L k EE 5 50 BMI) Tl
I 2 B AR 28 1) 7 R R B AT AT [26] [27]. {H BMI RS BIR 1 2 N REKs-4 B g i A PA I I 7 (X 40 T 5
[28] [29]. S PINENG 7 A ZA(VAT) VRS S AR KA T CT Fl MRI & 5248520718, (I SR fiE/E R
HAERRE TGRS o I AEsR, S8 TR R P IR AR D VP A 7352 B2 00, B anBERE Fa (W) A AR
JEFREL(VAL) [30]. ARRAR RF=PI(LAP) [27] [SLIF1CEAR 48 (CMI) 2B B 45 45 [32] [33], iXEedgiri
B T VPAS AR AEIEL34] o PR AR £e 48 A5 32 BEAEAC M 27 G AE (MetS) I HESE N @470 7T, JLAE T HLAP ™
HFEE R IE AR B0 [35] . X T AL B TEER I B B AR AR DGR AR S HLAP FEEFEE A G, HHTE
X HLAP 7% 5 B2 1) 0 h Ak AR I A& 00 P2 R G rIANME

2. ARMRSH*
2.1. A AEE

WFFENBEGIN 2016 4F 1 H 2 2023 4F 12 SR T 5 K220 2 B I B 1= e A3 e v 97 110 S e ik e ¢
B, $£3909 %, b, 128 75 & i MR A PE SRR AR 2 (HLAP) S Wiks e, SHERRIG, Ui\ 78 fi
SRR AR SRR A AR S ubn e, H R N 43 BN SRR 4 (SAP), 36 B AEE
AR 28 (N-SAP).

2.2. BRI

SV R A 2 W AR 22 KB BRAF I 2 B ABTT RROEARE 22 K 70 brife, 0 /2 LR =I5 h ) P T«
(1) 2. R LIRAOR; (2) ML e p BEA/ S e 0 B R B i 1 B L IRAE G 3 15 (3) EEBRAG
R 8 R A SR IR 2 AR A

e I ML PR SV R A (HLAP) R TRl G145 . (1) FFa SR BRER 2 1) S I, R R
FREMERIZUIE R, PTG s (2) MyE i RGEE A B R FIRE 3 £ (3) R AHE
BRIEAAE . 24 f e i i H i = ER(TG) /K F>11.3 mmol/L, B8 TG /K“F A 5.65~11.3 mmol/L H.tE74 FLEERE I
i, BPAHGi28 HLAP [36].

FEEFEE PN AR SERIR R (MAP): ANFE38 B ThRERnG 1 J5 i B 4 B HE hE, 18 7E 1-2 JH
WK, AL IRAC. BRI R R A (MSAP): FEAG — i M (<48 /NI ) 28 B D e B g A/ Bl =) 3 I R,
FHPRACERAG, (A RIEHLG TG, WRIEERT & . BE AR 2 (SAP): TEAFrEME(>48 /)
A E RS, WAL B E IR S T IR Marshall ¥Er R4, AE—#E WS > 2 5 RlE
SONAFES B D RERE RS o

HeBpbrdEdg: (1) ABCarfE bRzl R40E7 (AR R 75 2R E#H%); (2) &gt
O O ISR ZE PRI . RGBS 1 D Re s (3) A I LB BIORE BH AR R G s
(4) Aoy DR IR ) S PR R S (D AELEME L AN TE . 25 E R G BEIR ) s (B) A71E I B SR IURR L
(6) SMERIEMBTERR S (7) IRIKTTRIA TR,

AR P ARF =2 K SRR e B8 7 N L L SVE IR 28 (SAP) 43 44, AR HJE TVE IR 2 (N-SAP) 36 4.

2.3. BiRWER

AT IR T BT, BN EE R, WERALEE — RN . FR. FB
TR AT ICUL FEAEZI S OO R A e O )« AR S . B UIRAS . gl it #(WBC). |
BHHEP) &5 R RMNEEGIE(SIRS) K LGS Wibr e B 5. JEMBRAMY). NEREZM(ALT).
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REDRLZAMAST). Hih =E(TG). IMFE(GLU). FLMBEAEF(LDH). JREZ(BUN). Ii&lLEF(Cr).
145 (Ca2") C-/ ¥ 8% [ (CRP) s JH [ BE(TC) 13 % & i 25 14 FIEL [ i (HDL-C) « fi%%2% 7% i 2% 19 EL [ i (LD L -
C). MRWE (pH)~ Bk — A ER 5> FE(PaCO2) SIS S 50 HE(PaOy) A A48 B el X (BE) » JEZR 1Tl L
FEATH 2 58 1E>8 /N I A8 A Ja RAES K I AE A IR AR VFIROK, 28 1 HE s i) .

e T R N B 24 /N SRR 0k, AR AR KOS CT BIME, 10 S A A i i
FURIEBL37]. HHE LA 0N G4 BRARHEAL 7 B R 1 B ey BRI R4

IEAh, W T T EAEE Sy, 5 Ranson 43 (0~11 43) Al BISAP $F43(0~5 43).

TR AR B AR DGR b BT A8 ) 2 3l T

WTI=WC(cm)xTG

VAI(males) = {WC(cm)/(39.68+[1.88x BMI])| x (TG/1.03)x (1.31/HDL)
VAI(females) = {WC(cm)/(36.58+[1.89x BMI])| x (TG/0.81)x (1.52/HDL )
LAP (males) = (WC(cm)—-65)xTG
LAP (females) = (WC(cm)—-58)xTG

CMI = TG/HDL x Waist-to-HeightRatio (WHtR )

2.4. Gt ot

KA IBM SPSS Statistics 25 T4t 1T 2% #T. 8L Kolmogorov-Smirnov #8536 PTAd 24 (1) 145 434
HAd BRI R 7 Z /0T Ek Levene R SeiGie 7 22551k . IESOMAHNESAS B UMME + fEERR, JEIE
A A HE AR AL (MU /B T BE) R R s R R DL E 7 (W) R o S8 5 IR 4H 1] E AR A B AR
t £ 365 Mann-Whitney U #856 . ilit 52380 TAERFE(ROC) 1 28 VA b ~r T3 PR 7 A TR0 ASE 2 1y il 2%
T FAUC) AR R L B (1) RS . RS BHETRIUAE (PPV) A M TR (NPV) . KBRS
BISAP {4311 ROC 4k, J¥s TR AUC 5 BISAP iF4- 11 AUC #E4THEE. BAP <0.05 AZERH
BRI EE .

3. SEWLAR
31. B5HHKE

AT 2016 - 1 A E 2023 4 12 FIAIRITE T 8 K 2218 5 e I = B A Bt (112 B g S P e i 76
()27 3909 Ao 128 HiFF & HLAP i, HEBRBERIA2RH, 78 BITF Ghni. R4E AP ™ HFLE AT 7
BN 43 42 B RPN E 2R BT 2 (SAP), 36 44 H AR 5 i S JE IR 48 (N-SAP) .

W 1 R, FrEgMNmEGIT, BrEEE 56 AN(72%), LhEEH 22 A (28%), AfE ICU ##& 37 A
(47.4%), FFRKEPRT £ 55 N(70.5%), FARMEE 82 21 N (26.9%). 1345 56 £ 9.57 %, 11
B A] 37 £ 6.43 K, “FHJER 100.16 + 10.91 (cm), “FHH i =H&(TG)21.75 + 12.15 (mmol/L), *Fi
% % fE 2 AR [ B2 (HDL-C)1.51 + 1.21 (mmol/L), ~F¥JA41iEi1$0(WBC) 13.87 + 4.65 (mmol/L). “F¥J C-
J% M2 1 (CRP) 81.22 + 96.36 (mmol/L) “F-¥ IfiLii5 JLEF(Cr) 74.64 + 67.00 (mmol/L). ~F-#5 i fH[# i (TC) 12.56
+ 6.20 (mmol/L). “FI1K%5 i A5 & (I iH[E B (LDL-C) 3.88 + 2.30 (mmol/L). “F# & [ (Pr) 39.57 + 5.09
(mmol/L). Y3k EF(AMY) 360.88 + 326.54 (mmol/L). “F-#41fi##(GLU) 12.88 + 4.52 (mmol/L). “F#Jx
Z & (BUN)5.58 + 4.12 (mmol/L). P RA IR EZME(AST) 47.04 £ 179.44 (mmol/L). V34 R R IR 5% 2
(ALT) 38.20 + 75.57 (mmol/L). “F-#JIf145(Ca%") 2.06 + 0.30 (mmol/L).
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Table 1. Baseline data of participants

* 1 S5FENELEY

Variable Total N-SAP SAP P value
age (years) 38.14 39.74 37.10 0.234
Gender (male) 56 22 34 0.990
TIME (day) 9.86 7.29 11.52 0.001
ICU 37 6 31 <0.001
Diabetes 55 20 35 0.434
pleural effusion 21 3 18 0.002
WC (cm) 100.16 96.48 102.53 0.015
TG (mmol/L) 21.75 17.34 24.59 0.009
HDL-C (mmol/L) 1.51 1.39 1.58 0.446
WBC (mmol/L) 13.87 13.80 13.91 0.921
CRP (mmol/L) 81.22 49.30 101.84 0.008
Cr (mmol/L) 74.64 62.48 82.49 0.119
TC (mmol/L) 12.56 9.54 14.50 <0.001
LDL (mmol/L) 3.88 3.29 4.25 0.070
Pr (mmol/L) 39.57 40.83 38.75 0.076
AMY (mmol/L) 360.88 296.48 402.47 0.160
GLU (mmol/L) 12.88 11.55 13.73 0.036
BUN (mmol/L) 5.58 4.77 6.10 0.091
AST (mmol/L) 47.04 24.44 61.64 0.372
ALT (mmol/L) 38.20 30.77 43.00 0.486
Ca (mmol/L) 2.06 2.13 2.01 0.034

3.2. EREMRBRK(SAP)HSFE K S BRAR & (N-SAP)ZH £k FT R AV L3S

O AR 42 (SAP)ZH A A B i) 18] (11.52 VS 7.29, P = 0.001), AfE ICU EE41(31 VS 6, P < 0.001), fidfix
BHI(18 VS 3,P=0.002), M (102.53 VS 96.48, P =0.015), H il =MH&(TG) (24.59 VS 17.34, P =0.009), C-
SN2 1 (CRP) (101.84 VS 49.3, P = 0.008), /L JIH[EBE(TC) (14.5VS 9.54, P <0.001), I#(GLU) (13.73VS
11.55, P = 0.036)/K V& T AF 5 i 2 iR 28 (N-SAP)4., B Gt L. If45(Ca?) (2.01 VS 2.13, P =
0.034) /K AR T AE FE SRR R (N-SAP)AL, B A G #E L. giit R, HLAP /™ B2 5

fEsd, BEE, HM=F(TG), C-MNEM(CRP), MAHMEE(TC), MHHGLU), [MF5(Ca2)/KFH%K.
3.3. FhEBERE NSRRI B TR

w2 s, T MARE T, BE TR EREE(BMI) A 28.56 £4.18, “FHERETEE(WTI N
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2169.24 + 1187, VAN MEAEREFE B(VAID) AN 30.74 + 23.05, VX8 i FL 2724 (LAP) ¥ 811.02 + 497.2,
S50 IEAR R (CMI) Ny 11.56 + 8.65, -3 BISAP iF4> A 0.49 + 0.67, “F-¥J Ranson ¥4} 4 3.23 *
1.81.

Table 2. Comparison of obesity related indicators and scoring scales in acute pancreatitis of different severity levels
= 2. TEIFEIZE SRR A AEPEHE X 1R R R TSy & RATLLER

Variable Total N-SAP SAP P value
BMI 28.56 27.72 29.27 0.099
WTI 2169.24 1706.52 2556.64 0.001
VAI 30.74 19.65 40.03 <0.001
LAP 811.02 602.35 985.73 <0.001
CMI 11.56 7.46 14.99 <0.001

BISAP 0.49 0.22 0.72 0.001
Ranson 3.23 1.67 4.53 <0.001

3.4. EREMRBRZK(SAP)A SIEE R B BRAR 2 (N-SAP)ZH 57 B AL A B HEARHFHEAY EL R

T i I 8 (SAP) ZH 1 JBE Bl 45 £ (WTT) (2556.64 VS 1706.52, P = 0.001). P4 /I AR BEFE £ (VAL) (40.03 VS
19.65, P < 0.001). fEFFA 27~ 4)(LAP) (985.73 VS 602.35, P < 0.001). CFALHHHEE(CMI) (14.99 VS 7.46,
P <0.001), BISAP {¥¥43(0.72 VS 0.22, P =0.001), Ranson i¥43(4.53 VS 1.67, P < 0.001)/K Vi TIEEE &
PERRAR 2 (N-SAP)4L, BA G243 . MARERSBM)ARE S5 L.

3.5. FBUEHNEEFMERTEBRTAM HLAP FEEREERIEEN

KA ZRE TAEEE(ROC) Bh 4k LL R IE R RS0 (WTI) . N IEIEREFEEL (VAL JIEFR AR 272 )(LAP). >
AR Z(CMI)FT BISAP 1435+ 5 i IIURE P4 i i 6 (HLAP) ™ L FE P (O Tk e, Z5 R 36 30 ] 1. &
W, ERAACREAN TR R, A IEAERERE B (VAD T X R B, AUC iy 0.780 (95% ] {5 [X [
(CI): 0.680~0.881), H:V & LIEAC M FEE(CMI), AUC A 0.767 (95% Cl: 0.664~0.869), fif Fif3 241 (LAP)
4 0.721 (95% Cl: 0.610~0.832) . 44T BISAP 1'F4+(AUC = 0.683), ERH T 38 (1 P JIT AE ARk &2 H8 b 78 Tl
HLAP ™ 552 FE 7 T 3 77

Table 3. New obesity related indicators predict the severity of diseases

@ 3. FEAERH R IRIR TN R R T B

Variable AUC P value 95% CI
WTI 0.696 0.003 0.580~0.811
VAI 0.780 <0.001 0.680~0.881
LAP 0.721 0.001 0.610~0.832
CMI 0.767 <0.001 0.664~0.869

BISAP 0.683 0.005 0.566~0.800
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Figure 1. ROC curve of new obesity related indicators and scoring scales
E 1. #EAERHEXIERRS 1T 23R ROC #hZk

3.6. BRAAEIHRY BISAP JES M HLAP T ERERIGE S

w4, B2 fow, RS2 R#E TAERHME(ROC)HIZE, KA A EAEREFEEL(VAL. IR R = YI(LAP).
O HTEE(CM I EWHE, 7> %14 30.4135. 824.6224. 8.8606. M MLALMEFEEL(VAL. BN Z =4
(LAP). CBEACHHEE(CMI BT BRI 0w 1E N 1 45, AL B A PR 7R N2 BISAP ¥4,
FETHE N AEAEEFR EL (VAL B FFR 27 PI(LAP) OATAREHFEEL(CMI) 1) FM-BISAP 343, 43 Jlic v VAI-
BISAP 1145« LAP-BISAP ¥4} CMI-BISAP ¥4} W14 5 iz, CMI-BISAP 143 F il &% R f 4, AUC
4 0.804 (95% 7] { [X [A](Cl): 0.709~0.900), H:¥/j& VAI-BISAP, AUC ¥ 0.798 (95% Cl: 0.702~0.895),
LAP-BISAP 4 0.767 (95% CI: 0.665~0.870). 1T BISAP $£4>(AUC = 0.683).

Table 4. Cut off value of ROC curve for new obesity related indicators
5z 4. FBUBRREAE X IEHR ROC BEZk RV BT {E

Variable T {H U E RS
WTI 2181.7959 0.581 0.722
VAI 30.4135 0.628 0.833
LAP 824.6224 0.581 0.778
CMI 8.8606 0.721 0.722

Table 5. The FM-BISAP score predicts the severity of diseases
2 5. BERA1EIHAY BISAP i3 TN RAI = EIZE

Variable AUC P value 95% ClI
BISAP 0.683 0.005 0.566~0.800
VAI-BISAP 0.798 <0.001 0.702~0.895
CMI-BISAP 0.804 <0.001 0.709~0.900
LAP-BISAP 0.767 <0.001 0.665~0.870
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Figure 2. The ROC curve of the FM-BISAP score and the International Rating Scale
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B AE 1 SR R R 2 (HTG-AP) BRI R B4 LTt H A COB BRI AR P9 A Rl S PR AR 28 (0 5 — K% I
TR ML, E10S IR MR AR R ORI 78 H 239 22, AT A4 AE . ImPRARBL. B & SRy T
it CAS 2BV AR, (BRI MR e M. H AT O EZHR AR (1) BRI
(FFA)R13; (2) TATEIARENS; (3) RAESNL; (4) FSEBANLE]; (5) AANIMRNL; (6) Wik H R MK R
ARAE YA o S AEA TR ) SRR e i AR 1R B AR 28 OF S SRR IR YT, 0 i i T oA B IR R
B FEARRIBHERT T, AR BRI K (SAP) B3 Bl 4R B SRR 58 (N-SAP) o I i B 5
FR B DAL AT R UM FLBE e — ORI =i by, #ZVFZ WINHUMEZ I EE AP 3, A
BOREE B RN SO 50k R, W FE A0 (38 T RE LU AESE T AR 70 b IS i )
PRI B .

ettt i, e U VR 28 (0™ SRR SRR L IR H i =BR(TG) C-Jx M4 1 (CRP).
SHFERE(TC) MFE(GLU) M55 (Ca2*) K 2 AH 5

1o JE HILAE 2 PR iR 8 (10 B A AL 5 JORE S N S DIAR G o [ AN Y, RS 3 K CRP K1
>150 mg/L AIENFAE SRR 2 (SAP) I TS 16 b5« AT S BRAIESE CRP 2 FUE i i AR R JBR R % 1)
ST 7, 5 SCHkIRIE— 2.

P 80 A A O SRR S (AP) SR LA R LA 5 o IR F vt 7T ol = B0 125 1 1T R
SRR ATP AR, AT et Ca? AL, MR Ca?* /K P Tt . RREEI S Ca? K & itk iR
A B P A A SRR ) i, RETT S R SRR 28 o LN, R RS IRES & BRI Ca?t i, 41
PR AL AN S AR EAE T A, G ERUTRR AT RE SR JE IR, I AR bR, H A S EURE
LR B, MR Ca® i nl BE A2 m fig AR PR AR R OGBENL 2 —. T2 NIRRT TR,  HE e iR
I P R AR 28 S8 RIS Ca?* /K1 B IR T HoAt s PR RO BLAE PR 8 S8 . L BT P ) S R Al 28 T
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AL, 11 Ranson $F4r 1SS 143, ¥4 Ca I NTVE btk o AT Fi 45 St — AP E ST Ca?* i HE = IR MUE 1
JERR 28 (B ST TN R -, 5 SRk oE — S

H I = EE T B AR A = B VIO MEEANSOR 5 R 1 i H i =8 I (1 18 4% 5 IR R &R
2 g R P H I = O ) BB AR R R . L, IR R Y = R LR YR SRS 2 —, Rl
SRR R R R R o m H I =R S R R AR AL T H il =B A S AT, S EUR IR
BRI R, B 51 R SR AN ARIATE . DRI, il = e L 1 gk i 28 A B T A R 5 R 1 ek
JERJER 8 5y e

B PRI T B DR e Ji 4 45 4 B ) BB 2R T R S PR TR A () 3 ACRE, A 2 BRUHE PRI 1T e dd i = H
SWRIAE R R KB A BEATRE DA K J 55 22 A T BN P JR R 48 1 XURS: o LA ELARATLA] 190 A 52 4% B 1
{8 5% 200 A A A (i 5 4T R 8 260 ) T R 5 830 545 L 2 9455 R R IR 98 o A SR 7 3% 1At v I B R R MR -1 52
PPN B IR EE IR -4 F1 750 PTG 38 I Stk IR R 28 IRV o AT 56 25 SR % B LB (G LU) 2 BEAE = I IAE
PEIFRMR 98 BRST TN R -, 5 SRR aE — 5.

REZHR B 2 BEERE M, ERFRT T, JAMZ) 20%1) B v e it — P R g AE
JiE MR 9% [35] o SR AR 2 Fh VP AL SV IR IR 28 7 AR B IR R GE, WS AR B 508 1 e BT 4
(APACHE 11). Ranson ¥4 2k i ¢ 7™ A5 B PRI FE U (BISAP) FEAr J2 CT 14y, (HIX 16 RS 7S
BN FH AP AAE R IR, RN ERAE B 4. FERS K FLAE DAYE R0 BE S b . 140, Ranson $F43 7 7E 48 /)
i JEEAT AL, APACHE Nl YE L&kt 13 NP2 [38], I Z B, FIXL8 REEH RGN AERE SR 4L
ZUR R FE o

APACHE Il VP45 & — i FH ELAER I = T I 12 g i 48 7™ =R 2 oAk TR [36]. 2ATT, PR EIFdE
FrA B R 28 8 AT S AT, A FUAE G N3 81 ) R i B ok = A G HB AR, TEIE S8 VP40
THE, X XBR T APACHE Il PF IS k1. SRAFE AN 1848 {5 S ML B MR 28 o 9 1) 4 A 7, BISAP P43
Tl = 5 i i 48 0 BRI AY N 64.9% (95%CI: 61.2%~68.5%) [39]. Ranson ¥4 i) 3 % /PR M AE T P4k
TAER WG 48 /N SER, ] REAR I A T I OCEEI BA[40]. tb4h, EPNAMERTHIEH, HERR I
J& T2 /NP EEATIE0R CT AR R, 1 AE MG BES R 2 S IR ™ B RE BE [41]

TE— TR DT ARG N SV TR R 28 1 PR VP-4 R G2 (A 7, Johnson 55 AR EIL, T8 B REFREPF- 43
(IE% BMI A 0, #E N1, JEREN 2)5 APACHE I ¥4 45 & 1BEE 1E4 (APACHE-O 143 7E Tl 25 i
Zubk AR A% 7 T B A e A U AR Sk . R, Papachristou 25 6 —T5E 7t £ B, APACHE-O if
AHAREZENT APACHE Il ¥4 . AW KIALRES SPEEIR R AFAE— 8 KB, TEARRFFTH BMI R &
N EEMES, AR AR E R E(BMI) 3= B 4 B IR 1 E IR D [42] -

L — W0 CT Wil A AR D7 4L 2ACVAT) VA e g fUAE VE S i % 0 )™ SRR R O BF Fe e W] [41] . R
BT CT BN ARG 17 I 5 55 2k IR 28 (AP) B 3 (1) ™ B AR P % DA DG [43], (HILA I CT W KgAK
PG I N VPA FE b o 20 TR F e O VR R AR AR R, RS BB 1) CT ™ E 5 H(FM-
CTSI), T St iR 2¢ ™ B R BE AR PR UG I Re 0 T46 48 CT ™ E 5 Z(MCTSI) [44].

REJRE I8 5 4 A 5 AR ACTE A DG [45] [46] . K EIG R AN L0 EHR 2 BH, AR SV R 28 1) ™ B A
JEZ IAAFAE R G, HAlT, BEREAHCHR R & K AR E IR E(BMIK £ & AR H 544015 S L A &Rk
Ko SR, BMI X REJIA IR, HIGIEX G eI H S WAEGITHEZ3[47] [48]. 2R, K
WERR T 2R (VAT i I i 78 7= B R R (W B 2 fa f R 2%, HEAE R T BMIL, H2 AR T CT A
MRI ZE5AA8 5071, (RIS AR A E S A BRI IR RS o DRIk, B A 1T HLSE R A3 P G
R B e A B B L [49] .
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AMFFEERTS 18 B A U AR TR A -5 v I TIE 1 e 28 (HLAP) ™ B AR FE AR G o 25 B RTIA, 1K T[]
PR AE TR B, P B A AR A D R FE b A PR R L AT ZhAS IS DU R AT, BB AT = A
i PR SRR 28 PR P B AR L o B AU — 2 N R EFR BR 5 A SRR R 28 (AP) I R VP 4r RGTIEAT LLER, 45
SR N IR RE FRE SR E (VAL B T SR A, O O AR Z (CMI R IR AR 8272 (LAP), 3T
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