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Association of systemic inflammation grade with the severity of
acute pancreatitis and its predictive value*
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Abstract: Objective To analyze the association between systemic inflammation grade (SIG) and the
severity of acute pancreatitis (AP) and to evaluate its predictive value. Methods The clinical data of 247 patients

with AP hospitalized at the People's Hospital of Guangxi Zhuang Autonomous Region between January 2022 and
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December 2024 were retrospectively analyzed. According to the 2012 revised Atlanta classification, the patients
were divided into a mild AP group (n = 141) and a moderately severe/severe AP group (n = 106). Laboratory
parameters on admission were collected. The neutrophil-to-lymphocyte ratio (NLR) and modified Glasgow
Prognostic Score (mGPS) were calculated and combined to determine SIG. Multivariable logistic regression was
used to analyze factors associated with AP severity and construct a composite prediction equation. Receiver
operating characteristic (ROC) curves were used to evaluate the predictive value of SIG and the combined model for
AP severity. Results The proportions of patients with a history of diabetes and the levels or scores of neutrophil
count, red blood cell distribution width-standard deviation (RDW-SD), C-reactive protein, blood urea nitrogen,
lactate dehydrogenase (LDH), NLR, mGPS, and SIG were higher in the moderately severe/severe AP group than in
the mild AP group, whereas serum albumin and calcium levels were lower. Multivariable logistic regression showed
that a history of diabetes [OAR = 1.958 (95% CI: 1.020, 3.758) ], elevated RDW-SD [OAR = 1.062 (95% CI: 1.013,
1.113) ], and elevated LDH [OAR =1.007 (95% CI: 1.003, 1.010) ] were risk factors for moderately severe/severe AP
(P < 0.05), whereas an SIG score of 1 [OAR =0.166 (95% CI: 0.044, 0.621) ] was a protective factor (P < 0.05). The
combination of SIG, RDW-SD, LDH, and the Bedside Index for Severity in Acute Pancreatitis (BISAP) had the
largest area under the curve (AUC), at 0.824 (95% CI: 0.770, 0.873), and the highest sensitivity, at 83.96% (95% CI:
0.758, 0.897); BISAP had the highest specificity, at 89.36% (95% CI: 0.832, 0.935). The Hosmer-Lemeshow test for
the composite prediction equation showed no significant difference (P > 0.05), indicating good agreement between
predicted probabilities and observed incidence. The combined prediction model had an AUC of 0.789, a Brier score
of 0.187, a calibration intercept of -0.001, and a calibration slope of 0.686, indicating good internal stability.
Conclusion SIG is independently associated with AP severity and has moderate predictive performance when used
alone. A composite prediction equation combining SIG with a history of diabetes, RDW-SD, and LDH may further
improve the identification of moderately severe and severe AP.

Keywords: acute pancreatitis; systemic inflammation grade; disease severity; prediction model
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131 HERBRTA IWIRBERHMI GRS . PR
e L B OB R L Rl A B B Y AR A
RAEZORE (IR IR, D IPIRIIARAE) .
132 ShEikd WUE AP KIEE B IR R4S
R, B FE P MR 4 3T 2 (neutrophil count,
NEUT) . #kE T %% (lymphocyte count, LYM) |
1M /MRITEC (platelet count, PLT) | 1 41 fifd 43 A7 56 &
Fr fE 2% (red blood cell distribution width-standard
deviation, RDW-SD) . C- Jz i % 4 (C-reactive
protein, CRP) . AL F1#E 1 (Albumin, ALB) \ JRER
A (blood urea nitrogen, BUN) | M E B (lactate
dehydrogenase, LDH) | Ifil{f 5 (Calcium, Ca™) . Ifi
VEMT I (Amylase, AMY) . ILAG I (Lipase, LPS) |
M . ABEMT R/ CT 4%, H 58 2tk iR &%
R 2% % B 2 (bedside index for severity in acute
pancreatitis, BISAP) /), %370 F T AP L4 ™
FEEE AL, ASBIFSE DL BISAP=3 4344 S 5 XU B
T2 B TAERFMIE  (veceiver operating characteristic,
ROC) il & 43 #7'7. I iF % NLR. mGPS X SIG,
NLR= P47 40 B 15 ( x 10%/1L) 79k 4 40 B 11 %%
( x10°/L) o mGPS P43 3155 41K : CRP<10 mg/L it
0 43 ; CRP>10 mg/L. H ALB>35 g/ i 1 43; CRP >
10 mg/L H. ALB<35 g/Lit 243, NLRIEZMHHET -
NLR<3 11 04r, NLR 3~51iF 14>, >53F24r. SIG
254 T mGPS W43 Ko NLR 43 : 043 4 mGPS=0 H.
NLR<3; 174} A mGPS=0 F. NLR 3 ~ 5. mGPS=1 H.

NLR<3; 243N mGPS=0 H. NLR>5 ,mGPS=2 H. NLR<
3 .mGPS=1 H.NLR 3 ~5; 34}4 mGPS=1 H. NLR>5,
mGPS=2 H NLR 3 ~ 5; 435 mGPS 2 H.NLR>5",
1.4 Sir=EFHiE

AR 3 BT R JH SPSS 24.0 Ge it 8k . B R
DA R (%) R, HECRHXC KRS ; iT&
BRI £ hRifE2E (xxs) BOPAig CF U4
B, FVSRIED M (P, P 3R, BRI
R o sl BR AR 35 s R iR Z &R —
M Logistic [AIIA#EAL ;. Z:H ROC i £k . P <0.05 g 2%
SAGIFE
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BOREZH 5 b ERE A PR A R . AR S L e R
AL S IMLERS %  LYMZKSE . PLTZKSE . AMY 7K

SERLPS K LL#, & x>t 1Z K65, 2 S8t
S (P>0.05) 5 BAE 45 b EH AE 4185 R R s
% NEUT /KF . RDW-SD 7K F . CRP /K. BUN
7K. LDHZKF . NLR 7K, BISAP=3 73 . mGPS
W53, SIGPF4r . ALB KF Al Ca K F- Hh 8, &
X IZ Ky, ERAGITFEL (P<0.05),
RE 41HE PR R 2 . NEUT K°F . RDW-SD /K-F |
CRP 7K F- . BUN JK°F . LDH /K°F . NLR /K .
BISAP=3 43 i b . mGPS ¥F-43 1 SIG #4333 & T 0E
2, ALBIK-F-FIIM Ca® /K- HMR THRAE . WK 1.
22 APEEREZIEZR % EZE—M Logistic
EVER vy

DU 15 R R SRR & (=0, JE=1)
JHARE, DIBEIR . (£5=0, J&=1). RDW-SD
(SZM{E ) . LDH (S2MI{E) . BUN (SZUNAE) . il
Ca™ (SENME) K SIG (MEAEE&:: 0, 0, 0, 05 I,
0, 0, 0; 0, 1, 0, 0; 0, 0, 1, 0; 0, 0, O,
1) kAR, #1722 FE — M Logistic 711553 #7 ,
ZEHLE R . AT BERAE [OR=1.958 (95% CI: 1.020,
3.758) 1. RDW-SD Jt # [ O R=1.062 (95% CI:
1.013, 1.113) 1% LDH F+ & [0 R=1.007 (95% CI:
1.003, 1.010) ]J2 H 5 AE S0P B8 IR 4% 1 e 16 P &%
(P <0.05), SIG¥E4r K 14 [0R=0.166 (95% CI:
0.044, 0.621) ]2 rf 5 AE S0k R 4 1 A 4 R R
(P<0.05). W2,
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el 141 94/47 49.77 £ 16.16 66(46.81) 50(35.46) 10(7.09) 10(7.09) 5(3.55)
TP EREZH 106 74/32 49.73 +16.20 33(31.13) 53(50.00) 8(7.55) 8(7.55) 4(3.77)
Y A 0.275 0.022 6.820
P 0.680 0.982 0.146

UES | 36(25.53) 35(24.82) 6.19 +2.96 1.61 + 0.64 252.25+82.99 41.61 +4.87 37.62+4.66 3.62+1.57
PR 42(39.62) 28(26.42) 8.47+4.78 1.51+0.58 277.00 +132.33 44.28 +8.22 34.35+5.12 4.82+3.19
X/t 178 5.560 0.081 -4.603 1.205 -1.800 -3.170 5.167 -3.872
PAH 0.020 0.883 0.000 0.229 0.073 0.002 0.000 0.000

34.53 186.00 109.00 88.75 3.51
Lhcl 2.20+0.13 15(10.63)

(7.39,109.00)  (157.00,225.40) (62.60,200.05)  (56.98,228.60) (2.36,5.61)

88.20 255.66 104.05 126.35 5.56

R EEL 2.15+0.17 65(61.32)

(26.81,185.44)  (201.50,367.50) (58.56,164.15)  (76.35,281.58) (2.98,7.88)
X/t 1Z 18 2.104 -4.467 -6.645 -1.289 -1.195 70.979 -3.614
PiA 0.036 0.000 0.000 0.197 0.073 0.000 0.000

ARIEEH 44(31.21) 72(51.06) 25(17.73) 24(17.02) 41(29.08) 30(21.28) 35(24.82) 11(7.80)
FEAEZH 15(14.15) 36(33.96) 55(51.89) 10(9.43) 5(4.72) 25(23.58) 35(33.02) 31(29.25)
X/t 1Z A 33.212 39.756
PAY 0.000 0.000

®2 APEEREXMMERNZEE—M Logistic EAZ TS

RDW-SD 0.060 0.024 6.148 0.013 1.062 1.013 1.113
PRI 0.672 0.333 4.077 0.043 1.958 1.020 3.758
Ca®™ 0.297 1.042 0.081 0.776 1.346 0.175 10.374
LDH 0.007 0.002 15.486 0.000 1.007 1.003 1.010
BUN 0.106 0.080 1.745 0.187 1.112 0.950 1.301
SIG # k& 20.177 0.000
SIG=1 -1.796 0.675 7.072 0.008 0.166 0.044 0.621
SIG=2 0.221 0.505 0.191 0.661 1.247 0.464 3.354
SIG=3 0.250 0.492 0.259 0.612 1.284 0.490 3.366
SIG=4 1.128 0.570 3.916 0.048 3.089 1.011 9.442

¥ : FINEUT .LYM \ALB.CRP NLR .mGPS ¥4 H:[F] 21 i SIG , AH B S M A5, , (0K SIG AN AWt . 25 18 BISAP ¥4 55540 I RS Fn A7
TEVAEILLR MR, RN A 22 T R — i Logistic [ J5RY
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2.3 MEEETNEER

HTFLZHRENIEER, WABERKT . RDW-
SD. LDH K SIG #4 g B¢ A Wi A L . 43 80~
7 (P)  =-5.131+0.721 x X,+0.066 x X,+
0.007 x X,~1.807 x SIG1+0.222 x SIG2+0.299 x SIG3+
1111 xSIG4; Hir, Py MSAP., SAP f Fil il HE % ;
X, ABERpE S (=1, J=0), X, RDW-SD, X,
S LDH; LLSIG=0hZ M, & 4 4 WEAE &5 SIGT
SIG2., SIG3. SIG4; Y4 SIG/rHl 1. 2. 3. 40,

Logit

AER WA BB 1, A E O,
2.4 SIG REETNEERT AP B2 ERTNE
ROC i £k 4> # & 7%, SIG. RDW-SD. LDH,
BISAP P73 Bk & 0 1 26 T T A (area under the
curve, AUC) iz K N 0824 (95% CI. 0.770,
0.873) , M B = N 84.0% (95% CI: 0.758,
0.897), BISAP P43 (14 5P i =5k 89.4% (95% CI::
0.832, 0.935). WLFE3IAE 1.

F3 BIERREA TR AP = E 12 BRI T

skr W AUC e R P el HiSt, A
TR TR TR RR TR RR
SIG 2.5%> 0.701 0.636 0.764 62.3 0.518 0.710 67.4 0.593 0.746
RDW-SD 439 1L 0.652 0.581 0.721 50.9 0.416 0.603 76.6 0.690 0.828
LDH 207.0 w/L 0.747 0.686 0.805 71.7 0.625 0.794 69.5 0.615 0.765
BISAP T4} 34 0.753 0.699 0.810 61.3 0.518 0.700 89.4 0.832 0.935
AT 0.824 0.770 0.873 84.0 0.758 0.897 67.4 0.593 0.746
1.0 1.0
0.8 1 0.8
s 067 ﬁ 0.6
® &
F 04 —SIG {?% 04
—LDH
—RDW-SD
0.2 1 —BISAP 43 0.2
— BRA T
00 o . o= 0.0 ¥
0.0 02 04 06 08 Lo 0.0 0.2 0.4 0.6 0.8 1.0
| Tt A
B1 SIG.LDH.RDW-SD.BISAP ¥4 BE: A FASE TR 2 BRaFNRERIE

T AP =S 72 B i ROC B 2%

I A 0 A AR A o o AT R
Lemeshow 6 4 22 5¢ L Ge 127 5 X (x*=7.30, df =8,
P =0.505) , 47 B AL AR R 5 S bR & A R LR
W —akE . WLE 2.
2.5 BAETMNEEE) R ERIIE

XoF B A U ASE AR AT P S E AR TR AE D 4
FEAS p () 2 W AUC iy 0.824, Brier score A 0.171,
£: 1 000 YK Bootstrap Bl FE PN FP UG IIE 5, A8 AU S 1
SR R 0.021, SR IEJ5 AUC 4 0.802, AR XLAL
1F J5 Brier score A 0.184, SRk WL 1E J B¢ E &L R K
0.853, 7 A5 AL 28 PN I S ik J5 AT A B 1 X O
Ae 1, AHAFAE— & b LA Wi . 3 — 2k 2

Hosmer—

10 9738 LEGHIE, %559 B R A AUC 2 0.789, Brier
score 4 0.187 , B HERLIH A -0.001 , £ &R 4 0.686 ,
PERBIR LA B N R R E R, WLE 3 K 4.

0.84
0.82
0.80
0.78
0.76
0.76
0.72
0.70

0.824

[y e

5

FMEI Bootstrap K 1E S5 1047538 LEHIE
B & FUAEEY A ER56E AUC X bk &
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R4 BATNRERNEEIELSR

Ik AUC  Brierscore  ASHERREE  RERPR
FURMOEITH)  0.824 0.171 0.000 1.000
Bootstrap ® 1E Ji7 0.802 0.184 0.853
104738 LS IE 0.789 0.187 -0.001 0.686
SEHRUME (AUC)  0.021
3 iTig

SNE F N B S AP R LG . HE R I & Y 4
TERREO RRE ) T A AR PRV A B 5 . IR
FERUR AR LUK M, £ BE b PRz 240 A RN B0 4 i
B SRR AR E KN W] B E— 2 A AR R
B4y, £8 250 i 2 G0 Pk 90 I R T 328 ity 24
Canfili . B . BAE), 20 20% BT B4 B R
hE N ZE A AE
syndrome, SIRS) F1Z &% B DI RE it , f& SB35 2F
A BRI R, 4 B RRE RV SAP [ B
£ mGPS 4% CRP M2 ALB 2 14645, CRP 7E I
PR S B P 8 132 BT I A 45 i 9 E R e P 9
(™ E R, R E AP AR h R 4% A
FHU ALB S — Ff piy JE A 7= AR 0 B M 2 1 s
Y, TESE IR 20k, T DL LS SRR
] 2 Mg AR ST NLR ] A b B3R 51 AP ™
HARE TR, H5 AP BUS M ™, SIC 254
T NLR. mGPS¥8#r, TEInIK L& H 545, NLR 2
e S U0 e R 0 R T RO L A B AR R, 3K
I I J B A8 HE 5 T mGPS 3 4 4 B 480 FE 3R R
A, BBERM ., S iEAh RE M RIER N . A
WFFTKs SIG B T 0 AP 2 5 72 BF , 45 51 0 o
7R HVERE 2 RO Y SIG WAy i T ROE L B . B
SIGE R 73 A B AR AR 5, H 5 AP ™ 5
FEPESh 7 A5 . AT SIG=0 4y 3, SIG=1 /3 i
B RN R EAE AP ) KU FRAK, SIG=4 7y B E &
J& Sk EE AP 9 XU 38 I ROC il 28 43 r iff — 2
UESE T SIG Y FU g {8, S50 R AP Y AUC
$70.701 (95% CI1: 0.636, 0.764), >4 SIG W {E N
2503 0F, FEURAE K 62.3%, iR N 67.4%, XL
S5 B0 SIG 1 S B —F8 br o4 IO AP ™ o AR
A — 5 B IE R AR, E G 750 D0 &% RE o A7 7E 2 T 28
B, HeAh, AREFFE LI, BISAPPF4r5 AP ™ & 2
JERIJE, T EGE AP B E BISAP i, HAEA

(systemic inflammatory response

—EWWMANAE, SEHAeHRER -8, bT
BISAP == 4K #6111 PR 2 B K H BLAE b 28 47 LR F
i, T SIG A Z5 6 [ B 3 48 M 5 0E M8 372 IR AR
b, TR 9 35 T DA () 5 2 B AP ™ B R 3 U

REAT A 5T A 121, W PR s B J2 AP ™ A
BER ST fE R R o ARBESE 1 £ 3 — B Logistic
[ 1 4% BF B CE SE T A B R 4 [ O R=1.958
(95% CI: 1.020, 3.758) |J& 5 AE 200k IR AR R 1Y
i HE, X5MEAEMRELS L —8. XTHMKRRE
fEAP U ALE, HATH LS — Wi, WAF
PN AT Be AL AE - OB PR RRE O RO A s A2 W
JE)J R B 1t 5 IR AR AR S AN A AT LB
SOREIE B, T BORAE B HE 5RO, i w] DL HE TR
PSRN, 0 R AR A B R T A, BE R
I A = (g =
chemoattractant protein—1, MCP-1) KT &, AR Bt
FF P 40 i 9 Y A 4 R R P

B AL, A BF 5T 45 SR 5B RDW=SD JF B[O R=
1062 (95% CI. 1.013, 1.113) |1 LDH J} & [OR=
1.007 (95% CI: 1.003, 1.010) |2 b5 5E 27k
JIR 58 B FE B6: R . RDW-SD Sz W 48 i 14801k 0 38
1M LDH #2758 40 fa #5345, 55 LDH 7K -3 5 i i 41 21
R EAMG, MELFEZS AP AR, B
AT 224 Brp ol o] JB M AF 9 45 2 2R 25 15, f:
ELXE AP 7 AR B HLA — 5 WA A

T8 (WSIG) MTRIALREA R, A
WFFE 5L T £ R & — Mk Logistic [81 19 23 B 35 51 H %
LG (BEIRG 52 . RDW-SD . LDH A1 SIG ¥
O¥) . KR —ASE R AP Y E AR IRE A AR R
AR R AE A 5T P R A R X A3 RE T, AUC
90.824, HRIREKA 248 b AT B B AT S AF Ry A
IALRE o HLIZ A Y OB A 5 35 83.96% , R A AL
YL, HEORBET: BT REAGEMHER
fiE (SIG) . AN /A AE (RDW-SD) | 4 g 461 14
(LDH) JeSERbg RS CREPRAG S ) 24k B e br
AT M AT B T AP AR e B BT AR L AT 3
Fro (IiLH #L . CRP. M F . LDH., RDW-SD. #¥
PRI ) ¥ A e B G 1550 5, JC K 5% AR
R Ay, B TAE A G R S M R v . BAR
BERL 595 M 2 A8 B AR, (EAE B I
BAF (0 Excel . WPS) RIPRESCEL A shfb T 5,

(monocyte
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4520 43 L, S RGNS S AR S T R N SO TR (4B
T 1l PR AET (6] FHREE 5 e AL 5 S TR 27 0L, PSR 2 s i

AW FE HE— 252K ] Bootstrap 5 Al £ F143)Z2 10 47
28 S TR 1A UM ALY SR AT T IR R . A5 R
WK, BRI AUC N 0.824, 2 Bootstrap 5k WA
1EJA AUC 4 0.802, 104728 X Bk AUC 5 0.789, &
TN IZABE T AR NS I S AT 5 A A 1 A G BE T .
LS, SRR IE 5 R E AL 0.853, HEUR X
BERUAE A — i B BE 4G, il R 0]
T B, A58 r A g s A B 5 AT — 2 I IR
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