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[# ZE)BH AU BIETEE I A IE R 78] B (albumin—corrected anion gap , ACAG) 5 2P B & (acute pancreatitis,
AP) B E I B RKIFET- 25 R Z [ 9 T . 73k « 00 [al JB 4 AT 9% 66 1 5% ) T8 Wi 4 I 2 A5 8 BB 15 (Medical Information
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M £k 3 B7 B on ACAG il 28 d SET-4% 7 19 28 °F ifi #2 (area under the curve, AUC) 4 0.732(95%C1=0.632~0.832) , . T AG
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[ Abstract] Objective : To investigate the association between albumin—corrected anion gap (ACAG) and short— to long—term death out-
comes in patients with acute pancreatitis (AP). Methods : This retrospective study was based on the Medical Information Mart for Inten-

sive Care—1V database, and the adult patients who were diagnosed with AP and were admitted to the intensive care unit were enrolled

in this study. Cox regression risk analysis, receiver operating charac-
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ESTH:BRAKAFRALFHTAB (%45 :82174189); LA Fi4 vestigate the value of ACAG in predicting the death outcome of AP

teristic (ROC) curve analysis, Kaplan—Meier survival curve analy-

sis, restricted cubic spline, and subgroup analysis were used to in-

RA RIS AR TR R (%5 :PW2021D-05) ; L& patients. Results : A total of 444 patients were enrolled in this study,
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and according to the death status of the patients on day 28 after ad-
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7.2% on day 28 after admission. The multivariate Cox regression analysis showed that ACAG was an independent predictive factor for
all-cause mortality rate on day 28 after admission in AP patients (hazard ratio HR]=1.18,95%CI=1.05-1.32) , while it was not an in-
dependent predictive factor for death outcome on days 90(HR=1.05,95%CI=0.97-1.14) and 180(HR=1.01,95%C1=0.94-1.09) and
at 1 year(HR=1.02,95%CI1=0.95-1.10). The ROC curve analysis showed that ACAG had an area under the ROC curve (AUC) of 0.732
(95%C1=0.632-0.832) in predicting 28—day death outcome, which was better than that of AG (AUC=0.665, 95%C1=0.550-0.781)
and serum albumin (Alb) (AUC=0.655,95%CI1=0.550-0.761) and was similar to that of Sequential Organ Failure Assessment (SOFA)
score (AUC=0.745,95%C1=0.651-0.838). The ROC curve showed that the optimal cut—off value of ACAG was 21.375. Based on the
cut—off value of ACAG of 21.375, the patients were divided into high—value group and normal-value group, and the Kaplan—Meier
curve analysis showed that the patients with a high level of ACAG had a significantly higher mortality rate than those with normal
ACAG(P<0.001). The subgroup analysis showed that the results were stable. Conclusion: ACAG can be used as an independent pre-
dictive factor for all-cause mortality rate on day 28 after admission in AP patients, with a better efficacy than AG and Alb and a similar
efficacy to SOFA. However, it is not significantly associated with 90-day, 180-day,and 1-year death outcomes in AP patients.

[Key words] albumin—corrected anion gap; acute pancreatitis ; prognosis; Medical Information Mart for Intensive Care ; retrospective

cohort study

S EIE R (acute pancreatitis,, AP) 2 HE WP
%3 )7 (intensive care unit, ICU) &z % WA 1H L R e 5%
W 2, T8 H H G A TG sl R AR S
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TF, PR 2L, AG, MU A, s S0, ACAG =i TAAIR 4L,
SR /M4, 0555, ALBAR TA7EIG 4 . T
2H R R IS TR R HUMGE SIRYT i S B RS A
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FEIE LA S VP 3208

F1 AOZ4ER,%;x £5; M,(P,, P,.)]

Ak 28 dFFIG 4 (n=412) 28 dFET-4H (n=32) ZICE P1E
AR (%) 58.00(46.00,71.00) 75.00(64.16,83.88) -4.656 <0.001
531 2.463 0.117
B/ 173(41.99) 18(56.25)
Bk 239(58.01) 14(43.75)
NFh 0.213 0.645
HAlb 138(33.50) 12(37.50)
ELUN 274(66.50) 20(62.50)
LB QRIGT) 97.51+17.34 99.20 + 17.84 -0.531 0.595
-3k (mmHg) 82.70(73.40,93.16) 74.11(69.46,82.57) -3.688 <0.001
I A3 (YR /53 20.24(17.62,23.75) 22.55(20.63,25.95) -3.342 0.001
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Ar 28 dFFT 4 (n=412) 28 dJET-4H (n=32) VLAl P
SOFA 4.00(2.00,7.00) 8.50(6.00,12.00) -4.631 <0.001
MEFHERIRIT 59.956 <0.001
i 377(91.50) 14(43.75)
b 35(8.50) 18(56.25)
L3li)Ntvag 1.000
& 403(97.82) 32(100.00)
= 9(2.18) 0(0.00)
HUBGE <IRYT 8.404 0.004
i 87(21.12) 0(0.00)
2= 325(78.88) 32(100.00)
LR IR 23.948 <0.001
i 393(95.39) 23(71.88)
2 19(4.61) 9(28.12)
B 0 A T I IR 3 S AR YR YT 1.000
i 406(98.54) 32(100.00)
2 6(1.46) 0(0.00)
o I0ES 0.177 0.674
w5 260(63.11) 19(59.38)
= 152(36.89) 13(40.62)
DRI 0.382 0.536
w 267(64.81) 19(59.38)
= 145(35.19) 13(40.62)
JEJi 0.018 0.893
1 358(86.89) 27(84.38)
= 54(13.11) 5(15.62)
Jiis=2ng 8.701 0.003
& 159(38.59) 4(12.50)
= 253(61.41) 28(87.50)
AR 12.365 <0.001
w5 168(40.78) 3(9.38)
2= 244(59.22) 29(90.62)
5 i 1.232 0.267
i 330(80.10) 23(71.88)
b 82(19.90) 9(28.12)
Lo 1.905 0.167
w 337(81.80) 23(71.88)
= 75(18.20) 9(28.12)
I ) 4.693 0.030
i 248(60.19) 13(40.62)
= 164(39.81) 19(59.38)
B HEPE 0.734 0.392
i 352(85.44) 25(78.12)
2 60(14.56) 7(21.88)
ZEANH (m/p L) 3.78(3.23,4.31) 3.77(3.26,4.47) -0.417 0.677
FI A (K/uL) 11.10(7.70,16.00) 10.10(6.53,19.48) -0.366 0.714
ZLNML A3 A5 S (%) 14.40(13.53,15.60) 15.40(14.50,17.08) -3.298 0.001
/MR (K/p L) 184.50(134.00,269.50) 128.50(98.75,210.50) -3.204 0.001
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Ap 28 dFFIE 2 (n=412) 28 dAET 4 (n=32) 71Nl P
213 1 (g/L) 10.72 +2.18 9.94+2.13 1.937 0.053
WL A (K/pL) 0.97(0.60,1.48) 0.90(0.44,1.53) -0.287 0.774
rhPRE 2 (K7 L) 10.37(7.47,15.60) 11.14(7.86,16.95) -0.782 0.434
LA 2 (%) 32.39 + 6.26 31.01 +5.86 1.206 0.229
SJRLTZE (mmol/L) 0.65(0.40,1.50) 0.65(0.40,2.20) -0.622 0.534
A N & il (TU/L) 36.50(19.00,91.00) 34.50(18.75,131.75) -0.471 0.638
A A (TU/L) 43.00(25.25,83.75) 76.00(26.75,152.25) -1.848 0.065
1A (mmol/L) 108.50(88.25,132.00) 116.50(88.50,152.75) -1.309 0.190
1375 WUEF (mg/dL) 0.90(0.60,1.30) 1.30(0.90,2.43) -3.243 0.001
10137 PR 2 % (mg/dL) 16.00(10.00,27.00) 32.00(21.25,39.75) -4.312 <0.001
[T B3 7 [E] B (mg/d L) 13.00(11.00,15.00) 16.00(11.25,21.00) -3.137 0.002
UG8 100 8 S5 1) () 13.55(12.10,15.08) 14.35(12.73,16.15) -1.623 0.105
= Brobr i £k LU (E 1.20(1.10,1.30) 1.30(1.10,1.50) -1.334 0.182
101375 8 (mmol/L) 3.70(3.40,4.10) 3.95(3.43,4.30) -1.394 0.163
I3 4 (mmol/LL) 137.00(134.00,139.00) 139.50(136.25,143.75) -3.183 0.001
101345 (mg/dL) 7.70(7.10,8.20) 7.10(6.25,8.05) -2.644 0.008
1037 S8 4697 (mmol/L) 102.00(98.00,106.75) 106.00(101.25,108.00) -3.126 0.002
I35 F & H (g/dL) 3.10(2.53,3.60) 2.65(2.00,3.38) -2.932 0.003
ACAG (mmol/L) 16.00(14.00,18.75) 21.13(16.13,24.31) -4.376 <0.001

22 ACAGAEAPEHANIR28 AT 4Bk AL E &

Wt B E 52 COX [0 Hr ACAG 752 AP
BEIETES R ST AL R R, O T 48 8 A i n] SR, AR
WFFRIT B ACAG 1 R34 S48 2 L Je — 4y AR R AT
e, 7ERER T v R ACAG VE R i 2t A B (HR=1.19,
95%Cl1=1.12~1.27) ¥ & = 43 2% 48 & (HR=10.50, 95%Cl=
5.24~21.02) ,ACAG ¥ 5 AP 835 28 dJET-45 Jm b 3 OCHK .
2438 IR Z% TR 2 R AT 22 TR 26 COX [ 23 M7 I, ACAG[ % 25
#9725 £ (HR=1.18, 95%CI=1.05~1.32) , 43 25 28 & (HR=5.24,
95%C1=2.06~13.36) ] [F B J& i 57 F P . % ACAG 275
REME N AP FE 90 d, 180 d L T 1 AEAET 45 Jay i ik Sz 730
FUEAT IR A T R ASR 1 S 34 HAT TN, 2K i
MARAF G IR 2% R Z M A PR AT S & B, ACAG 7E 90
d, 180 d LA B 1 4F () R0 A A8 v B4 AS J2 AP FE 145 =) 1) Al 37
IXUBSE T (R 7~ (3% 2) o 78 BR il 4 57. 75 B 2% (vestricted cubic
splines, RCS) 128 43 #7 h 7% ACAG 5 28 dSET- 45 J& B 3%
A 2 (P-overall=0.001) , {H R A77E i 3 M AE M 56 R (P-
nonlinear=0.089) , 28 d ZE.T- XU B %5 ACAG 19 J4 i 4t
I FLH8 0 B 2R i e, X 90,180,365 d AET- 45 R Y 43
B 52 K& COX |H—2, ¥ % W] BARTE T AU Bifi %
ACAG T 1M TH i (H AN B AH G, ANAEAE 35 1 R 2 5¢
#(K2).
2.3 ROC ¥ &= K-M 4 A ) L5 H7

TEMASE ACAG & AP H 3% 28 d BET-45 Jmy b ~r T A+
J& AT T ROC R 20 # B K-M A7 26434 o 76 ROC il
LA T ACAG,SOFA,ALB AT AG 444845 (K1 3) , ACAG

# AUC[0.732 (95%CI1=0.632~0.832)], SOFA #J AUC[0.745
(95%C1=0.651~0.838)], ALB ) AUC[0.655 (95%CI=0.550~
0.761)1, AG ¥ AUC[0.665 (95%C1=0.550~0.781)], #] Ui
ACAG YT GE F1 48 F ALB 1 AG, 55 SOFA #I{ML, J& 1 A4~
MRE AR Ha 5 . B8 ROC 14153 H ACAG iy & fF:
WTE A 21.375, LA I 550, #F ACAG 432 ACAG #1{E
2 (ACAG<21.375,n=398) } i {H 21 (ACAG=21.375,n=46) ,
B K-M A AE M2 2 41 8 8 B BET- 45 R if A7 43 B 3T 2541
K-M A= FE0 B £ (1K1 4) , ACAG T {H 4L 28 dSET-HE T
HAE 4 (log-rank test, x’=68.511,P<0.001) . [F#E, A BTN}
90,180,365 d #47 T ROC K K-M fifi £ 4 #1 , 43 ¥ & A
ACAG B 5 B 8] S AT A 8 T ALB L AG B 152 I A
H A A2 1 T 28 d 46 301 B8 T XU fiE 748 Br T R (181 3 .4,
#3).
24 AW

WA AT BT AT I R R DL AP AR, R =
IR BOME PRGN A o I XS BT ARER 38 & B, 7E 28 d 3t
T245 R W ACAG FH AL T- 4 R R P bR 2% H B A5 %
it 2% 22 5 (HR=0.19, 95%C1=0.07~0.49, P<0.001) , 90 d (P=
0.279) . 180 d(P=0.522) .365 d(P=0.371) # % LG i+ ¢ =
o a3t 0 IEAT M & B ACAG 5 K84 T 4 AT A
WA B AR, 28 d BTSSR AR AR I R R 22 HAE
(P for interaction=0.020) , ACAG 7 & #% J % vh HAF H &5 1)
T A {E , ACAG F (B X F = 8 J 8 W 2 A2 T B A 52w )
(HR=0.33,95%C1=0.11~0.99, P=0.048) , 90.180.365 d FET"
25 R ACAG 54y = R A 2 HAER (E5).
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*2 AEBEETLERHCOXEEAMHT
28 dBET 45
A i I 1 i 2 PR 3
HR(95%CI) F/RTE  PMH HR(95%CI) TR PE HR(95%CI) Rk PlE
S ACAG 1.19(1.12~1.27) 31.185 <0.001 1.19(1.11~127) 26956 <0.001  1.18(1.05~1.32) 7919  0.005
ACAG #1H A ZHH ZHH
ACAG T {E 10.50(5.24~21.02)  44.016 <0.001 8.71(4.33~17.52)  36.788 <.001  5.24(2.06~13.36)  12.073 0;01
90 dFET-Z5)R
AR i A 1 i 2 [ EiK]
HR(95%CI) /R PE HR(95%C1) R PE HR(95%C1) TR PE
LM ACAG 1.15(1.10~1.21) 32,633  <0.001  1.14(1.09~121) 26302 <0.001  1.05(0.97~1.14) 1376 0.241
ACAG 18 el ZHH Z%{H
ACAG i 1E 4.64(2.68~8.03) 30.170  <0.001  3.85(2.22~6.68)  22.999 <0.001  1.50(0.72~3.13) 1.187  0.276
180 dFET-45 )R
BTy B 1 i 2 PR 3
HR(95%CI1) FRTE  PMH HR(95%CI) F/RTE PME HR(95%CI) F/RTE PIA
S ACAG 1.12(1.07~1.18) 22.867 <0.001  1.11(1.05~1.16)  16.955 <0.001  1.01(0.94~1.09) 0.089  0.766
ACAG #1H A ZHH ZHH
ACAG 14 3.83(2.25~6.53) 24381 <0.001 3.22(1.88~5.50) 18313 <0.001  1.26(0.62~2.55) 0410 0522
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