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Abstract

Objective: To investigate the predictive value of serum levels of Intestinal Fatty Acid-Binding Protein
(I-FABP), Diamine Oxidase (DAO), and Interleukin-6 (IL-6) for Infectious Pancreatic Necrosis (IPN)
secondary to Severe Acute Pancreatitis (SAP). Methods: Data from 62 SAP patients were retrospec-
tively analyzed. Based on the occurrence of IPN, patients were divided into two groups: the IPN
group (n = 20) and the non-IPN group (n = 42). Clinical data of SAP patients were collected. Serum
levels of I-FABP, DAO, and IL-6 were measured using enzyme-linked immunosorbent assay (ELISA).
Correlation analysis and Receiver Operating Characteristic (ROC) curve analysis were performed to
evaluate the early diagnostic value of these observed indicators for IPN secondary to SAP. Results:
There were no significant differences in gender, etiology, age, or White Blood Cell count (WBC) lev-
els between the two groups (P > 0.05). However, C-Reactive Protein (CRP) levels and the Modified
CT Severity Index (MCTSI) scores in the IPN group were significantly higher than those in the non-
IPN group (P < 0.05). Compared with the non-IPN group, the expression levels of I-FABP, DAO, and
IL-6 detected by ELISA in the IPN group were significantly elevated (P < 0.05). Correlation analysis
indicated that early I-FABP, DAO, and IL-6 levels were positively correlated with MCTSI scores (r =
0.712, 0.678, 0.677, P < 0.001). ROC curve analysis revealed that the Areas Under the Curve (AUC)
for early prediction of IPN in SAP patients using I-FABP, DAO, and IL-6 levels (0.887, 0.830, 0.735)
were higher than those for CRP (0.731) and WBC (0.526). Parallel testing combining these three
indicators increased sensitivity to 0.988, and series testing combining them increased specificity to
0.992. Conclusion: Serum levels of I-FABP, DAO, and IL-6 have certain clinical significance for the
early diagnosis and severity assessment of IPN secondary to SAP. The combined assessment of these
three indicators holds higher clinical value.
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1. 5l

HORE SR FIR 28 (Severe Acute Pancreatitis, SAP) /& VHL R A G A HIEZ —, 1 FEUBMRA L5 & £
T 2% D RESZ A0, 16 A B MEA T o SAP SR FE T3 AL 1wy, AIIk 30% [1], Herb 4k R B Ge M g I A JE (Infected
Pancreatic Necrosis, IPN) & i& S iX Fhsh B EE K 2 2 —[2]. XWTF SAP BEM S, ATERWGE 2~4 [,
Hr %) 20%H9 SAP BF G IF T IPN, XHAFRPA THRHIER[3]. 41T, ImK X SAP 4k IPN
FHZW BB E IR, @A md I 4ifEit-$. C &N H(C-Reative Protein, CRP)7KF- DL e s 5 5445
HATEREHINT, HRIZWIRCRAS AR, K, RS —FhE FIHR RO s . HERR 2 Wiz dF RIE 1) 7 1%
SabrRASCNE L, HATA W IR I IE iR 197 R 455 & H (Intestinal Fatty Acid Binding Protein, I-FABP)

ik
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TETRIN SAP K3 FF & I Jis 11 B 8 45 A 7 TR — @ N EL 4] 7341, %A AL B (Diamine Oxidase, DAO)
REWETE — @ 2R L VPAl SAP BERTE[5]. [, F/3-6 (Interleukin-6, IL-6)7/K 15 SAP i3 4k Kk 4y
MIRAEFEZDIMNELR[6]. Fik, ABFAREE@EDT NI -FABP. DAO. 1L-6 /K, #FFHAE IPN F
HHZ T T I PR S

2. ERERE
2.1. —f&ER

KHEAZAT I FR 0 4RE 2% K 43 J5(Revision of the Atlanta Classification, RAC)H ] SAP 2 Wikr#E[7]: 1) L
PSR PEPRR: 2) LTS e b R (20 A6 s A B2 e tH B RR 3 A5 LA b 3) IR B R A 4 R R
Ry BB AR R A . B IR 3 Wik &b 2 3R b AR R ME(>48 hyds B ThAkRES .. R4
ARE 2022 4F 1 H~2024 4F 6 A 21212761 62 6] SAP &, FHARHE 2021 FEEITH (R E SR A 2
IR T IPN SWibsdE[8]: 1) AW FR ARG 2) CT g RIR “AOHIE” o H& Lk 11
BImr. 4349 IPN 41 42 1(55 24 ), 22 18 i, 4F#% 20~81 %), IPN 4120 (55 11 41, Z 9 I, #Fig
25~86 %)o AW FUIRMF LB RIS 56 M B B P R A B D S (B i . Y X2023-096 (F1)), £
HIEBERE.

2.2. PN B HEBRFR

GINBRUE: 1) LB EFT S SAP 2WidniE, JFH IPN 415774 IPN iZWibsiE; 2) FE R0
J& 24 h WAEBE, (EAERERTRIEZIRIT, HARAEEIRIT: 3) IKEREE.

HeBRbrdE: 1) WBITRLREA A 2) B R MR Bie i 3) & A FHAh S8 1t 48R v
B 4) SEVERMER L 5) ABRERIZFARNES.

2.3. 53k

BN BT B N B G 33 IR T R (8T 2A B L NG HIERHIIG . B IR 3R, JE BAE R,
W2 R G 24 N A BEIFT16 7 3Tl AR S IS FR K M 3~5 ml, JFifid 4000 r/min 2.0 10 min X
MiET EP &N, T-80°CIRAri/a#i T4 — il i Bk 50 9% W Fft 10 56 (Enzyme Linked Immunosorbent
Assay, ELISA)X] LI H ] I-FABP. DAO. IL-6 /K-FREATHGI; 7EBFHABLEH 7 ReBRER CT, I
IR CT ™ HE 5% (Modified CT Severity Index, MCTSI) 4 21-fik FB i 457 15 A2

24. GtFLE

K IBM SPSS 27.0 A% e #5470 47, GraphPad Prism 10.1 /] ¥4k F &M@ KEE. iHEERLL Y
+ 5 R/, A RS THEEORLEIS 2RSS JEESEM AR SR A Spearman AHICME T Ll 32 E T
{EH#1iE(Receiver Operating Characteristic, ROC) #1285 #1370 At & iFE b - BA R BE, THE 2R T A (Area
Under the Curve, AUC). 5578 M REE, P<0.05 WZERAGIFE L.

3. 58
3.1. FEEE—RFARNEEE

JE TR IPN 4180 IPN 459 PR3 A G R 3E AT % L AT LR B, PRAAAEPES] . A, 4R A1 WBC 7K
FETEEZE R P> 0.05), HEXTIEIPN A5, 46& IPN [ SAP & F 1 CRP /KFF1 MCTSI
oI, FHWEA S5 G P<0.05) (£ 1).
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Table 1. Comparison of baseline characteristics between the two groups of patients

1. REABRERLTRLER

febr 4k IPN 4i(n = 42) IPN 4 (n = 20) tE P E P {8
el 0.025 0.874
5 24 (57.14%) 11 (55.00%)
% 18 (42.86%) 9 (45.00%)
JoiA 2.219 0.330
JE I 16 (38.10%) 10 (50.00%)
fE e 15 (35.70%) 8 (40.00%)
HoAth 11 (26.20%) 2 (10.00%)
51.71 +17.05 49.95 +19.27 0.365 0.716
Eﬁg}g (Iittl;/’L)kju ) 131.39+90.11 213.62 +97.04 3277 0.002
WBC (x10°/L) 14.72 £ 4.63 16.09 = 7.53 -0.752 0.459
MCTSI (43)
6.38 £0.79 8.70 £ 1.34 —7.155 <0.001
3.2. XMAEEE =T EF BRSO

Bk ELISA yA6 1 #2241l 1-FABP. DAO Fl IL-6 ik /KT, 455 B M LR IPN 4, IPN 4111
I-FABP. DAO Al IL-6 Fik/KFRE 3 P<0.05) (% 2. K 1).
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Figure 1. Serum levels of I-FABP, DAO, and IL-6 were compared between the two patient groups
1. FAEH M I-FABP. DAO. IL-6 Ri&KF5

Table 2. Comparison of serum levels of I-I-FABP, DAO, and IL-6 between the two groups of SAP patients
3 2. FLH SAP B[ I-FABP. DAO. IL-6 KFELLE

fetr JE IPN Zi(n = 42) IPN 4 (n = 20) t1H P1H
I-FABP (ng/ml) 57.65+17.27 86.29 + 16.86 —6.152 <0.001
DAO (U/ml) 2.13+0.70 3.20+0.79 ~5.356 <0.001
IL-6 (pg/ml) 106.79 + 61.75 186.85 + 97.64 -3.361 0.002
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3.3. =

Spearman FH I 20 HT 45 AR, I-FABP.DAO 1 IL-6 /KF{l 5 MCTSI #4323 IEAH & (r=0.712.

=
=]

B4 4
1R

#Rr5 MCTSI SRR

0.678+ 0.677, P <0.001) (& 2).
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Figure 2. Analysis of the correlation between serum I-FABP, DAO, IL-6 levels and MCTSI scores in the two groups of SAP

patients

& 2.

3.4. ZmMERRT B EY L IPN R EISHNE

FZE SAP B[ [-FABP, DAO. IL-6 K5 MCTSI ¥4 I8 4 45 4

JHILXF -FABP. DAO. IL-6. CRP F1 WBC #47 ROC £k /3 #r, &5REM: 1-FABP 2 Wi {E
f& 70.57 ng/ml, BEAF REUE L 80.00%, HFRJER 85.70%, AUC /& 0.887; DAO HefH:iZ Wi {E & 2.755
U/ml, B REE R 75.00%, $55 2 81.00%, AUC f2 0.830; IL-6 fefh:iZ Wit 117.6 pg/ml, M
REYIER 75.00%, FEFEZE 69.00%, AUC & 0.735; CRP ffEi2 Wi {2 133.8 mg/L, UhAf RS2
90.00%, 7 fE 2 52.40%, AUC 72 0.731; WBC SAEIZWiBIE /2 15.78 x 10%/L, ML REUE 2 55.00%,
RS 64.30%, AUC 2 0.526, (HLEG1THE X(P > 0.05). 24 I-FABP >70.57 ng/ml. DAO>2.755 U/ml
MIIL-6 > 117.6 pg/ml B, =THEARECE 1) FAT IS HE 7 R BT 0.988, FrRfE2 0479, IF HH RV

BN REFE 045, FrRFE 09923 3. 4 3),

1.0

REE

0.0 ' '

T-FABP(AUC=0. 887)
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Figure 3. ROC curves for I-FABP, DAO, and IL-6 in predicting IPN in SAP
3.1-FABP. DAO. IL-6 X} SAP 3% IPN FUM{E#Y ROC Bh%k

1.0
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Table 3. ROC curve analysis of the predictive value of I-FABP, DAO, and IL-6 for SAP complicated by IPN
% 3.1-FABP. DAO. IL-6 X} SAP 3% IPN FUMMER) ROC HiZ 534

fabr S WA REUE 5 AUC P 1A

I-FABP (ng/ml) 70.57 0.8 0.857 0.887 <0.05

DAO (U/ml) 2.755 0.75 0.81 0.830 <0.05

IL-6 (pg/ml) 117.6 0.75 0.69 0.735 <0.05

CRP (mg/L) 133.8 0.9 0.524 0.731 <0.05

WBC (x10%L) 15.78 0.55 0.643 0.526 0.740
I-FABP + DAO + IL-6 (°*F4T) - 0.988 0.479
I-FABP + DAO + IL-6 (R 51) - 0.45 0.992

4. #ig

SAP J& SVPEFRR 58 A ™ E I — PR 2R, A SRR Sk SORE A R A D REREAS R 48 /)
i, BAWRGERIETIE9]. SAP RAJE, R JERE I S AN H 3R IE A3 BUB MR AR £ K 8 B 4H 20 AR TG R
PEIRTE, I H A5 5O RN AT R bR 4240, RBENR, SEUREB IR, MHiE
PRI P2 BT R 3 3 52 0% 1 J R L By 25 280 S 408 10 JU B 5 1 5 L) i J T 7 [X 35, 240 1 PE R AT 2H 23 S A
Bhh, FRURLEVERRIRAIERD IPN, 70 R BHE YT BB SRS RN A 5 3w M AR, R
— R4 By SORE SN R ERIE R AR, ARORIEEI | B F RS ([10]. A7 KL I-FABP. DAO. IL-6
IKFAE SAP i 175 7™ B8 AR BE B VAR DG 11]-[13]. PRIk, ASHIF 9 3 ik 41 ) SAP &35 1135 H I-FABP.DAO-
IL-6 /KF, BT =FEFRTE SAP 4k IPN FLHATIONI () RS e 575, SRBGT SAP B354k Kk IPN 1)
T, X SAP B BT AT A G TS A A B R

I-FABP &2 —R/NyrFEMAENH, FERE TR bR, H 3 EIhR8 = 1E 40 Py 5 is fAR
WG, X T 4ERE 718 AR TR PG 5 A aTEEk & X [14]. F£H Voth M ZF[15]RF FL R HH,
Eor T IRIEZ IR T /N S oy 45, BARS Rt UgiE R A s, SAEB) B4, I-FABP
SRR I, T T -FABP R R R S s T 40, @ il -FABP /KPR AT Al
T8 BFFE D) Re A EEANE16]. 4Kk4E SAP I, FHIKE RIEN TN, 7580 b & 20 HIR5E,
SR 1-FABP /KPFhm, dnbds i e b Thae it , Jio HIS2 4 i I sk o9 V5 1 40 1 R0 25 3R 1 &K
T, X SR A [T K RS Ik A B B B I R NRR I, e B RERIR IR 24, 51 IPN[17].
BRI, %o T Jo i T RS2 450 F0 i T8 B B 2 AL BT 5 KR RV ER G M IR IR A B T 5, i S ASI I-FABP 7KK 1
M IPN BHEEEE L. AL, FIHE I IPN 1) SAP HE# 1) I-FABP Rk /KT 53/ 13E IPN 41,
[FI SAP i3 1) I-FABP ik /K-F5 MCTSI ¥F/r % B E W IEAH KM, 3 iZ468hsx T SAP &7 IPN
(P i P B A — i VA A

DAO & — MM NEE, EIRET/NGRELIM, 1EE 7RG T E RS, RATER
TE IR SR R R A2 A0 JEIE R R R AE TR, DAO & KERHNIN, SN DAO &1k &
EFEE, VPN TE 5 D e AN o R 1) G AR AR 18], R, DAO JEME RN URAL ik
i S AU R B T REARAS IO OGBEAR AR, /KPR A 5 BR B 45 40 9 7™ B R FE S5 IR OG[19]. HA 4 SAP
) A AR A e it 5 T ) 8 R S S AT i e, e i S SRR K0 A R L B B R A p gt T, T A
K DAO KT, Maid s o K eI ae 5240, SAP KA 2~4 JAIS, YRBER g ARAE FE H 4% h
WA R B 75 2, a5y 7 () B T Je I 52 403 18 B B AT A L BRUMAT R, s TIRAEA R, K
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W, R

IPN [20]. {2 HHT DAO 5 A1)l 18 bt i T Ae 2 UIAH G 1 IPN Z [IER R MR e M B . AT, HIE
IPN ZHAHLE, IPN 211 DAO Kik/KFIETHE, I+ H DAO RIAKF5 MCTSI VFor I IEA M, &
B DAO [RIFEREBS/E—E R AL EIPAL 4k IPN [¥] SAP B 1E ™ B AR

IL-6 RHIE RS —MiZ 02 DRe g le 1, J& BB RAEIRSN K1, H 32 B b fo % 20 A S 3E e
Y11 7 52 2 S G B A SR A5 e IR A A A T SR I, TL-6 F AT S T SAP & A I B E 4R FR[21].
I HAE IPN 51K (14 B S0 RS L5 A MEBUREEE T, HAE RO BT, IR FIEE S CRP S5 2tk
F, AITROK 2R ) S [22]. {H H AT IL-6 /K% SAP #3543 IPN IR BT 78 A 7670« AHE TR
7N, A TL-6 /KF7E IPN AP ZE B R & TR IPN 41, PAR K5 MCTSI 406 & A, 58 1
FLAETI SAP £35 & I IPN ™ HE A2 _F A 5 B

ARFFREERER, ROC £k, MLLE LGP CRP (AUC = 0.731) /& WBC (AUC = 0.526)7KF 1
=, AWFRFEAN I-FABP (AUC =0.887). DAO (AUC =0.830). IL-6 (AUC=0.735)/K %} F SAP & &
F IPN (1 5 BTN 5 SE N2 2 PR R AR, HO I XX = I8 br (56 & VAl R 8 i3 — S5 4wy 1L L 1
TR, AT RIS REET A 0.988, RHIKIR I KRR T2 0.992. BRitbz 4b, FRATE R I =145
Fr/KF5 MCTSI V53 A % & I IEAROCHE, RS e @ = TR AR A 708, %t SAP B3 1R
15 P AR AT VAl

[FI, AR FA SRRV 2 i Ho—, RIS A R D, I REesgm: K=, &K
REZNAS I I = TR bR 1A 4, ATTE— AR AL =4 F5 5 SAP B 48K IPN IR . £5 LRk, i I-
FABP. DAO. IL-6 7KF-X%F SAP & 4k & IPN (1) 5T it vPAl BoA BB IR IME . IX LeF5 hn kil
ERAEMIE . A5 RMOE TR, R&IRIRHE W8I,

B oW

MR ST S AR S B0 BRI SR Gt WIS 5 R SHEIT; &
TR SO % B SCRF . TR B A AR B R

&5k
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