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Abstract Objective: To investigate the relationship between serum inflammatory marker soluble growth

stimulation expression gene 2 protein(sST2) and severity and prognosis of acute pancreatitis(AP). Methods: A
total of 203 patients with AP treated in our hospital from January 2018 to November 2020 were selected. Accord-
ing to the improved Marshall score, they were divided into mild AP(MAP) group, moderate AP(MSAP) group
and severe AP(SAP) group. A healthy control group of 100 patients were selected from local hospital staff. Ser-
um sST2 levels were detected by enzyme-linked immunosorbent assay at admission, 48 hours after admission and
in remission(24 hours before discharge). Results: Compared with healthy control group, serum levels of interfer-
on-Y, interleukin-2(1L.-2), 1l.-4, 1.-13, 11.-33 and sST2 were increased in AP patients(P <C0. 05). However, on-
ly serum sST2 levels were positively correlated with disease severity(P<C0. 05). The area under the receiver oper-
ating characteristic curve for predicting SAP by serum sST2 level at admission was 0. 940 (95% CI : 0. 904 —
0.976). There was positive correlation between serum sST2 level and acute physiology and chronic health score
Il , systemic inflammatory response syndrome score(P < 0. 001). Univariate and multivariate logistic regression
analysis showed that admission serum ST2>>526. 0 pg/mlL was an independent risk factor for predicting in-hospi-
tal death(P<C0. 05). For the surviving AP patients, the level of serum sST2 decreased gradually at 48 hours of
admission and remission compared with that at admission(P<C0. 001). Conclusion: sST2 may be a candidate bio-
marker for AP diagnosis and monitoring of disease severity, and it is also an independent predictor of in-hospital
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2RI & (acute pancreatitis, AP) J&— Fj ™
T AT 396 () JBR AR 2 21 S RE o B L TT kR R 4 B RORE
FLRELEAAE R AE R K 30 % He e AR 7™ A2 5 T
JaA e W TR 0 SO M ALl i g Bh AR
Ak 48 B 55 BURS B 12 W0 R 45493 7 R R ) A I oy )2
FREEY, ARKH#EERERR 2 HH (growth
stimulation expressed gene 2 protein,ST2) /& H 4l
A Z-1C interleukin-1,11L-1) 32K F G 0 1% 5, H
A S (ST2L) M Al ¥ PE (sST2) ALY, sST2 1E
R — PP EAE B R BT T A AL a0 2 A TL-
33 RAIFFMZ R ER B i 6 ST2L 155 %
S, 2 5%F 1L-33/ST2L B #3609 57 #5/ 5 i,
FEIG PRI FE L sST2 B A o 2 W0 g 208 5
PG RGOS FE TR W E B A, &
T sST2 78 L R AE LR 2 Ak S 457 AF 10 5 9 b i1
SR, AR T I3 sST2 /K EAE AP B #F
H A AR 0 LA B 5 42 B RAE 1Y R, LU E 2% 2 5L
A S5 HRTE ShAE
1 #EMEFE
1.1 RS

9N 2018 4FE 1 2020 4F 11 A KB 22
R N RS2 89 203 I AP B (AP 40) .
119 i, 2 84 il L AR IR 69 % . I bR U
FREARKE 2 100 FVE R %A, 55 57 ), & 43 )5 vp
PEAFE 65 2 5 TCATfA] F2FAE bR =i g LB 0 L O
AR IR L s 5 AP FRE AR RS Lk R B
VERC . 2R3 LG 2F 2 X (P >>0.05), AR
BRI AT IFE Y E A B R &
fit#fE(No:2016108) . 72 5 W58 Z 6, fr A W 5%
ZH5HEHEEBMERES.

AP 12 W AR Y5 7™ 25 R X I UE A
JE 1y Tk B T e R E % L BR Y 3 A7%5) Bl 4 A
AR F SR 5 Oh E 2R R 2R
(2021 4F) B Z Wi ks o — Y . BF 8 A 4L
24 h WK BRG] B R AT I R BT . B E T
BE B, A R SCORE AR T 2% B K O IE
HREGS DOARGE SR . HEBRARUE A7 2 M a8 M R
iE P R A0 I A R R O B O
5 X =2 HIT 2 W7 A 18 i R 8, s A A 55 AR Bt e
PLEEZ W),
1.2 15 sST2 K HAth 52 5E K 7 7K I

TEABERT GEZRME) . ABE 48 h Al BERT 24 h
CERARID S E Al AT A BO 6 R A5 0 T, SRR 28
JiE bk RE . BUREJS 2 h P i S0 (3000 r/min,

FRZE 15 min) B I3 5 240 M2 4 25 . 43 i, I
THFEARBEAEAF A — 80°C . 2R FH i I5C 4 2 W )
A &R i 7 sST2, T4 & (interferon-v, IFN-
Y) IL-2 1L-4 \1L-13 . 11.-33 ,C JZ Jif & F (C-reactive
protein, CRP) ZK~F, i) & 410 7 TR S8 2 R )
HARAFR A SE50 % BOR N GXF 835 i B2 4L
P A AP RN A
1.3 B )™ B R BT A

A ABE 24 h 1 20k A B 508 MA@ R IE 4 1
(acute physiology and chronic health evaluation-
Il . APACHE- Il ) .4 5 % i X V] 25 & 1iF (systemic
inflammatory response syndrome, SIRS) 43, #H
P R A Marshall ¥ 43 38 47 &% B 2 fg 2 98 P74
i AP e E R EERE 203 B R H Gy 3 A B EE AP
(mild acute pancreatitis, MAP) 4, & & 8 H 4T ]
R R OO I W B P AP (moder-
ately severe acute pancreatitiss MSAP) %4, #5 B &&=
vy RREE I [R] /D T 48 h Ry BRI AE (SR AL SR A
A T A B IR IR A6 R (B0 A I RE AR 1 R
% HJE AP(severe acute pancreatitis, SAP)#4H : ¥
SEMESR T ML 48 h M =1 A R I Kk RE 1Y
1.4 Geitsorik

fili i SPSS 26. 0 FAFBEAT Gt 22 Bdi 70 #r » IE
B4 I AR X S SN2, AT A
EI LM AP F LSD 40, A i DR
IR TR K. i 25 530 A B dla L M(P s
P, #Ew, 3 # H Kruskal-Wallis #1 53 J5 Mann-
Whitney U 23#r. {#i ] Spearman ¥ F1£ o4kt [0l
YA 53 BT VA A8 B ] S A OGP . SR FH T logistic []
I F13Z i & T AF $F ik (receiver operating charac-
teristic, ROC) 43 T fLTE sST2 5 AP J™ & 2
UG OC R . T A K 5 34 SO S 56, DL P <<
0.05 N ESAGI¥E L,
2 HR
2.1 AP 4URTXE B2 I 3% 2 7K L3R

55X BRZE AR L, AP 2 E IILTE TFN-v, IL-2,
1L-4 . 1L-13 11-33 ,sST2 /K ¥ T+ 8. Z R A 51T
RN (P<0.05), WF 1,
2.2 AP B —BEFOR K R ERRAE

&M R ) Marshall #F43, AP 41 203 5] f 35
43 MAP 41 117 ], MSAP 41 62 ], SAP 41 24
B, 3 20 AP B & — M TR Rl PR B AR LA W
%2,
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Fz1 AP AT EBAMFEREREFKFELE pg/mL,M(P,;,P;;)

1ML #E5E Xt BE 41 (100 ) AP 41203 i) Z P
IFN-y 0.75(0.27,1.41) 1.50(0. 90,2. 20) —2.895 0.017
1L-2 0.71(0.46,1.39) 1.07(0.70,1. 68) —2.491 0.038
L4 0.42(0.23,1.24) 0.99(0.43,2.42) —3.158 0. 005
IL-13 0.30€0.09,0.75) 0.87(0.69,1.18) —3.251 0.001
IL-33 1.85(0.67,4.33) 7.34(5.71,9.85) —5.179 <20. 001
sST2 117.85(68.91,189. 65) 526.0(374. 45,700. 85) —8.923 <20. 001
F2 AP BE—MAMRIGKFEBIFLELR BCY%) s M(Pys s Prs)
R AE MAP 41 (117 i) MSAP 4 (62 ) SAP 4 (24 ) x'/F p
R/ % 77.00(66.25,85.25)  73.00(52.75,81.25)  64.00(46.00,78.00) 0.790 0.674
F 70(59. 8) 39(62.9) 14(58.3) 0.219 0.897
BMI 22,6844, 30 22.7643. 89 23.8344.15 0.777 0.461
9ig [ 2 10. 227 0.596
fin & 48(41.0) 20(32.2) 7(29. 1)
ok FE 22(18.8) 16(25. 8) 7(29.1)
R 36(30.7) 21(33.8) 8(33.3)
2y 1€0.®) 1(1.6) 1(4. D
6 W 11 e A 6(5. 1) 0 1(4. D
P I 1€0.8) 2(3.2) 0
HoAth 3(2.5) 2(3.2) 0
IR 2(1.7D) 23(37. DV 12(50.0)" 52.481  <C0.001
A IR B 62(52.9) 31(50.0) 9(37.5) 1.914 0. 384
RAEY e 2 H W s 13(11. 1D 9(14.5) 0 3.794 0. 150
K9k B AL Al /h 11.50(4. 38,21. 88) 15.75(5. 63,25. 88) 7.75(2.63,22.50) 1.580 454
Charlson & I EH8 %4/ 55 0.50€0. 00,2.00) 1. 00€0. 00,2, 00) 0. 00(0. 00,0.75) 3.225 0.199
APACHE 11 /4% 9.00(6.25,10.00) 9.00(6.25,13.75)  12.00(8.25,16.500"? 22,585  <C0.001
SIRS #-43 /4% 1.00€0. 00,1, 00) 1.00€0.00,2. 00) 2.50(2.00,3.00)"% 36.319  <€0.001
AR W {E / °C 36.8140. 83 36.9740. 84 36.7740.78 0. 898 0.409
Pt/ (R » min™") 85.00(77.25,98.50)  77.00(67.25,94.75)  71.50(61.00,89.00) 4.396 0.111
W45 % /mmHg 134.59+28.06 135. 66427, 44 133.79+26. 82 0. 049 0.952
AT/ (<10 « ul71) 11139, 3244855, 80 11524. 1944052 67 10737.5044915. 88 0.281 0.755
M /MRITEL/ <100 « 1) 21.7247. 64 21.414£4. 22 22.80+6. 97 0. 376 0. 687
CRP &8/ (mg + dL.™") 0. 54(0. 22,3. 02) 0.98(0. 07,4. 61) 0. 68(0. 18,2. 20) 0. 094 0. 954
1296. 00 1764. 50 1026. 50
TEBIRIE(E/ (U - L (603. 50,1563. 75) (748. 50,3129. 25) (260.50,2527. 75) 0.0%6 0972
. 314. 50 305. 00 258. 00
ABBEBEE/ (UL (244.75,395. 00) (224. 75,447, 00) (220. 75,420 25) 0. 721 0. 697
JRZEF WAL/ (mg » AL D) 16.35(12.13,24.18) 19. 60(13. 93,34.05) 14. 75(10. 85,19. 20) 2.515 0. 284
M ALEFIE(E/ (mg « dL™1) 0.75(0.55,0. 83) 0.88(0. 68,1.91) 0.72(0. 65,0. 87) 1.112 0.573
1M FEIEAE/ (mg » A7) 9.2340. 62 9.02+0. 51 9.13+0. 32 2.741 0. 067
HBEMEE/ (g« LY 37.9445.45 37.9245. 34 41,4044, 320% 12.835  <<0.001
BARZr R IE(E/ (pmol « L 1) 1.10¢0. 83,2. 03) 1. 85(0. 88,2. 58) 1.70(1.13,2. 38) 2.981 0.225
L3 S AE PR+
IFN-7/(pg * mL 1) 1.10(0. 83,1.78) 1. 70(1. 13,2. 50) 1.75(1. 20,2. 38) 2. 463 0. 292
11-2/(pg » mL™1) 1.03(0.53,1. 63) 1.140. 69,1.57) 1. 27€0. 74,2. 23) 2. 230 0. 328
IL-4/(pg+ mL ™" 0. 82(0.71,0. 97 0. 83(0. 63,1. 35) 0. 85(0.16,3. 93) 0. 786 0. 675
11-13/(pg » mL ™) 0.80(0.59,1.15) 0.76(0.58,1. 10 0.86(0.71,1.19) 0.186 0.911
1L-33/(pg » mL™") 6.71(5.60,7. 88) 7.78(6.06,10.03) 9.72(6.97,11.72) 5. 654 0. 059
sST2/(pg * mL™") 19245 089 89 987, 20 58.855  <C0.001

(360. 68,602. 13)

(458.90,748. 08)

(761.50,1355. 25)

7 :1 mmHg=0. 133 kPa, 5 MAP ZHAH[t," P<<0.05;

5 MSAP ##iH .2 P<<0. 05,
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SAP 21 APACHE-I3¥43 . SIRS 143 \ALB I
FE T MSAP 411 MAP 4, SAP £ fil MSAP 4 i 4
JFaELE Lu ol T MAP 4L, 3322 R A G 2# 8 L (P<
0.05), 5 MAP 2HAH k., MSAP #f (Z=—3. 350, P =
0. 001) il SAP 4 (Z = —7.198, P <C0. 001) & 3 I I
sST2 K FHF 55 3 5 MASP 414 [, SAP 40 5 3 1l 35
sSST2 K FPAEERE, ZERAZITEFEX(Z=—
5. 550, P<C0. 001),

2.3 ROC HiZEIPAG AR IIE sST2 /KF-XF SAP £
T A

ABEHF I sST2 AKF-Hiill SAP i ROC #h4k T
T AR 0. 940€95 % CI : 0. 904~0. 976) , Xof Ji #% KT {8
717. 85 pg/mL. FF N 85. 5%, RAFUE K 91. 7%, I
B 1.

2.4 ABEWFILTE sST2 7K F5 APACHE I, SIRS #F
I RGERIRI R O &R

ABEH AP H:3% APACHE I[EF43#1 SIRS $E43+ 43
Sk 8.0(5.0,1.0)43H1 1. 0€0. 0,2. 0) 43, 4 Spearman
BT ML sST2 /KEF APACHE [1(r, =0. 467, P
<C0. 001, 2a).SIRS BF453 (r, = 0. 296, P <C0. 001, &
2h) RIEMISC, S PR IEAERS M AT 5L &
2 ABERFIa] 5 2222 Je LR M [ 40, 1135 sST2 /K-
5 APACHEI(B=44. 616,¢ =11. 499,95%CI : 36. 966
~52. 267, P<20. 001),SIRS #F43 (8 =103. 743,71 =5.
554,95 %CI :66. 913~140. 573, P<C0. 001 F: IF A%,
2.5 AP sST2 S5PeNIET X2

AP 4 11 Fl S8, FE T R E ABERT I Vs
sST2 7K 3 & F A7 36 # [ 1375. 30 (1200. 90, 1522. 20)
pg/mL vs. 584.40 (415.10, 680.90) pg/mlL, Z
=—5.452,P<C0.001], AR AP B3 AR sST2

20001

1500

1000

5001

AR EsST27k F/(pg + mL™")

TR 1 v A B AN Y A3 7 AE S 43 A <<374. 45 pg/mlL.
374.45~526.0 pg/ml.,>>526.0~700. 85 pg/ml., >
700. 85 pg/mL, L H.HE M LK E logistic 854347,
ABEIL sST2>>526. 0 pg/ml. J& H £ B BT
B gk ST AE R P (P<20. 05) . WL 3,
2.6 ¥ sST2 K284k

YT 0 AP B4, 5 ABERT[507. 15(364. 35,
667.35) pg/mL]AH e, A Bt 48 h[472.65 (224.76,
650. 73) pg/ml]. 2% fit W[ 238. 64 (95. 79,417. 82) pg/
mL ] i L7 sST2 7K - 32 i B AR (H = 47. 334, P <<
0.001),

0.8

0.6
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-7 E
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3 itig

ABFFEGR RN AP E LG $ST2 MISAE N 1
TE N B 2 7 20 6 TR 1 7K P 2 35 T e AR T AT sST2
KB BRI ) 4y 7 B AR HE B W T EL LY sST2 /K
SFAEVRITIR A BT T B, X RB sST2 A ATRECN AP

WAL B HE AT I E 0 AE R . SRS A
Bebt I iE sST2 5 APACHEIL SIRS ¥F43 K Bi N AET™
KB 5, R IH LY sST2 K TR S AP BUG &AL
X%, X AT RE M AFST sST2 7E AP A= B B 7 v Al 4 FH 2
HE TR A SR .
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£3 BEEMSEZE logistic DN NEMTE sST2 5RENETHEFR

AL 1 i Wil 3
L& sST2/ (pg » mL.™H)
HR (95%CI) P HR95%CID) P HR(95%CI) P
<374. 45 1. 000 — 1. 000 — 1. 000 —

374.45~526.0 1.514(1.032~3.997) 0.019
>526.0~700. 85

>700. 85

1.019(1.001~3.457) 0.033
3.126(1.986~9.286) <C0.001 1.971(1.224~6.850) 0.001

0.917(0.572~3.450) 0.413

1.422(1.079~3.564) 0.007

9.009(4.005~21.014) <C0.001 4.375(2.019~11.423) <C0.001 4.120(1.753~10.662) <<0.001

AR 1 R R AT AR 2 A IE AR S 1k 1) \BMI, Charlson A R AE 48 2% . & 9 2 A BE i [A] s 40 A) 3. 7E AR A0 2 3L mli b

HE— A F AR IR SBP.WBC . PLT DL K HAth 5256 2 46 4%

ST2 By 4% S B & 11-33, 24 5 ST2L 454
B, TL-33 0] DUFE 45 Fh 4 i v 7= A B 5 1 5 i fe
PEVH TSI AED . 11-33 F= 20y b iz 40 i A P Bz 4 g
FEA L TR SR R TR IR LN S sl 45 51 R Y 3R BE
Jei s 1L-33 0 LA [ Ja 0 f 328 40 e &t 20 2 5 05 1 f
SN S fE G S S R E A, ST2L Al 5
IL-1R M6 HIE LR BRI 7 7E TR K 40
L BB M T 40 M0 CTh) 2 40 Jf A% 2 0 20 B L g ik
PR A0 At AT I A0 R Y B R T, T1-33/ST2L
1) T ZEPE IR ] ) 7F — 26 R RE FC WE 95 DA R i e
H A B PEAE FUE S sST2 Ay — R 7E1E 3R p
BRI AT VA S A, 8 5 45 8 11-33 RIEE1H 2 1k
FIFERT . IR, sST2 sl ad 30 ST2L Wf5 55 .
Z 5% 11-33/ST2L %l #4006 0975/ ) B . AR BiF 5%
B, RATE IS MAP #il MSAP 3 4 [, SAP i
BRI sST2 AKF 5w, $2 7 B I I+ s 1y sST2
K5 AP B AL ZE R,

SAP ] S E (1 4 B RAE M Z 45 T g
g, PEaE . MR R R S Can gl 2145 45 3 3R 3D
FAN IR G I {5 5 CUn sk A= W 9 T4 R Py 7 250 7]
Rng sST2 1Y A= B, R M 40 0 IR F 1 49 3l » DA
I I 55 5% 22 TR A5 5 AU 28 B A S i I 1 . 80N
[SYSIE S S i N 1 B S 5 Sl ||
sST2 KV 5 T+, v 1E N Z 8 B DAk p it 25 &
fIECMODS) 0 I F 44 0 F7 5208 | 20 I &1
W, 32 vy R o o 0F R ) LU A ks s o
BV sST2 7K RI T 0 7™ T e 73 i 1) 976 A R
LR IS FRAT A S5 R — 2, R sST2 &2 AP )
[ A ] % B oy R AE R G T R 7. AR ISR Y
FEJFGREETH TP REAREG R, tah, 5
T AP 19200 5 5 2 5T, a0 SR AT A B & AE AP
i B ok A v R R A L A% T JE A 4R E P
0 TL-6 . IL-8 . TNF-o, $ i 52 F A A BF 5%

ZE LTIk, sST2 Al PE N AP 12 Wi Fi 10 2
JEE R e A AR IC ) . HLA B R S
REFE, LA ABERT I sST2 J& AP B & BE N
HET 0 20 57 50 PR 330K AT By R T R o ) A AE
AR I S I RIG T 45 R

MM A RSB PRI 5 b5,

5 % 3k
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