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Comparison of serum levels of MMP-9, SAA and TPS-2 in patients with acute
pancreatitis of different severity
WANG Chen-chen, ZOU Xue-fei* , CHEN Nan
(Department of Gastroenterology s Liaocheng People’s Hospital » Shandong Province »
Liaocheng 252000, China)

[Abstract] Objective To investigate the changes of serum matrix metalloproteinase-9
(MMP-9), serum amyloid A (SAA) and trypsinogen-2 (TPS-2) levels in patients with acute
pancreatitis (AP) of different severity. Methods A retrospective analysis was conducted on the
clinical data of 84 patients with AP admitted to Liaocheng People’ s Hospital in Shandong
Province. Based on their Acute Physiology and Chronic Health Evaluation [ (APACHE 1)
scores, the patients were divided into the severe group (APACHE [l score = 8 points, n=230)
and the mild group (APACHE 1[I score<(8 points, n =54). Additionally, 50 healthy physical
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examinees were selected as controls. The differences in MMP-9, SAA, and TPS-2 between the
patient group and the control group were compared, and the general information and serum
MMP-9, SAA, and TPS-2 levels of patients with different severity were observed. The risk
factors for the progression of AP to severe AP were identified through multiple Logistic
regression analysis. Receiver operating characteristic (ROC) curve was used to analyze the value
of serum MMP-9, SAA, and TPS-2 in predicting severe AP. Results Serum levels of MMP-9,
SAA and TPS-2 in patient group were significantly higher than those in control group (P <C0.05).
The serum levels of MMP-9, SAA and TPS-2 in the severe group were (610.48+178.25) ng/L,
(597.67+168.49) mg/L and (244.56 = 80.11) kU/L., respectively, which were significantly
higher than those in the mild group [ (346.772113.23) pug/L, (339.78£107.66) mg/L, (64.76t
21.07) kU/L] (P <C0.05). Multivariate Logistic regression analysis showed that high levels of
serum MMP-9 (OR=2.688, 95% CI. 1.351 —5.348), SAA (OR=13.273, 95% CI: 1.509 —
7.099), and TPS-2 (OR=2.817, 95%CI: 1.418—5.596) were the risk factors for the progression
of AP to severe AP in patients (P <C0.05). ROC analysis showed that the area under the ROC
curve (AUC) of serum MMP-9, SAA and TPS-2 in predicting severe AP was 0.831, 0.888 and
0.841, respectively, the sensitivity was 0.767, 0.800 and 0.733, respectively, and the specificity
was 0.833, 0.926 and 0.870, respectively (all with P<C0.05). Conclusion Serum MMP-9, SAA,

and TPS-2 levels can predict the severity of AP to a certain extent, and can be used as serum
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indexes to predict severe AP,
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JH Tt TR o, 9% W82 R 3 A 00 A8 3 Il v MIMIP-9 L SAA K
- MMP-9 350 &k F RSt Ll A W R A R
Al SAA B GOk A b IR AR R IR A
A 5 R T2 B 8 43 AL L4 RS (AL ) A= I R A
R 7] 85 . GPT1000 J 4% I & 2 LiE TPS-2 K
.

15 SGiibsfJyik W SPSS 22.0 Gk 84 4r r
Bl . THECROR LR X RS I TR PR L RCR
e K3 2 R 53 B R AR 554 Logistic & 25 1]
UH 4 81 a0t 32 3 B T AE 4 AR il 28 Creceiver
operating characteristic curve, ROC) 43 #7 Il i
MMP-9 SAA [ TPS-2 FUl 54T S B i 28 1 40 1.
P<20.05 AZEFA G AR L,

2 & S

2.1 HBEFH 5N R4 MMP-9.SAA . TPS-2 K F Ik
OB EHIME MMP-9,SAA.TPS-2 /K- B #
BTN BEY, 2R 8% 2 L (P<0.05),
#1,

x1 BEASIEA MMP-9,.SAA.TPS-2 7K F L]

Table 1 Comparison of MMP-9, SAA and TPS-2 levels
between patient group and control group
(x=£s)

£ 5 fil%  MMP-9(pg/L)  SAA(mg/L) TPS-2(kU/L)
BEA 84 70548415634 487.77+127.52  164.24+71.03
it BE 21 50 89.51+12.63 9.57+1.22 31.25+7.52

t {8 27.764 26,475 13.175

P <0.001 <€0.001 <€0.001

2.2 VR A N I ™ R R Y BRI R A b
2 4R E R N AR Y A R AR v i s OB IR
R A=Y 7 (S N N S T N s S e 2
ER TG 2F 2 L (P>>0.05) ; #AE 41 1L i MMP-9 .
SAATPS-2 KV 1 3w TRRIEH . 2 5 A 50t
R (P<C0.05), W 2,
23 R2MERREBERELRNEENZHER
Logistic BIHMESM BT 4 50K K 73 B eb 22 5% A 421t
ST H M A Z I E Logistic [BIH 434, #47 & 1k
TR AA DA 22 T i 4% 9 1 )™ o0 82 B oAy PR 728 ot (L OE =
1, 5E=0), PLIME MMP-9,SAA, TPS-2 /K (1
RS AR A AR, Z & Logistic [ P53 #r
SEAL R I MMP-9, SAA, TPS-2 /K ¥4 & &
ST TR AR SR A I TR Sl T Y fa B R (P <
0.05), W% 3,

R2 RAMERBREERBECEFERENARZSN

Table 2 Univariate analysis of the severity of acute pancreatitis in patients

4151 % PR3 R 7o) AR A T 45 H 1o ML s (A, ) Wl R s (BB, 96)
Likdd g (Fts5.%) (F+s) H W H &
EAEH 30 18(60.00)  12(40.00)  52.8948.23  23.5143.14 6(20.00) 24(80.00) 12(40.00)  18(60.00)
B 54 32(59.26)  22(40.74)  51.94+8.42  23.7543.06 8(14.81) 46(85.19) 14(25.93)  40(74.07)
X2/t fH 0.004 0.499 0.341 0.373 1.787
P 0.947 0.619 0.734 0.541 0.181
13 P %‘&ﬂ%ﬂ%ﬁé?ﬁﬁ’ﬁ;ﬁ(%&.%) WA L CBIEL Y6 A R sl (B, 7o) A
H T H & H ¥
Gighai| 30 8(26.67) 22(73.33) 10(33.33) 20(66.67) 8(26.67) 22(73.33)
L3k 54 24(44.44) 30(55.56) 14(25.93) 40(74.07) 8(14.81) 46(85.19)
X2/t {8 2.585 0.519 1.757
P {H 0.108 0.471 0.185
a5 . ‘ _ s R BB, %) MMP-9 SAA TPS-2
IR/ mARILVEE BB E FHoAtr (r+5.pg/L) (r +5.mg/L) (r +5.kU/L)
Gighes| 30 13(43.33) 6(20.00) 4(13.33) 7(23.33) 610.48+178.25 597.67+-168.49 244.56480.11
LEneic | 54 22(40.74) 8(14.81)  14(25.93)  10(18.52) 346.774113.23 339.78107.66 64.76421.07
X2/t {8 1.990 8.288 8.553 15.616
P14 0.574 <0.001 <0.001 <0.001

R3 SAMBRBREERBRRAEENS EE Logistic B A 1S

Table 3 Multivariate Logistic regression analysis of the progression of acute pancreatitis to severe acute pancreatitis in patients

ES HEEER PR iR Wald %2 ff P OR 4 95%CI
MMP-9 0.989 0.351 7.936 0.005 2.688 1.351~5.348
SAA 1.186 0.395 9.009 0.003 3.273 1.509~7.099
TPS-2 1.036 0.350 8.745 0.003 2.817 1.418~5.596
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2.4 I3 MMP-9 . SAA TPS-2 il 5 i S 3 i
R ROC 43 #F &5 ROC 434, L3 MMP-9,
SAA . TPS-2 Tl 8 i S B AR % 04 il 26 F 18 £

Sk 0.831,0.888,0.841, f B & 4 5l b 0.767,

0.800.0.733, ¢ 5 & 73 %l 4 0.833.0.926.,0.870, F
Gt E L (P<<0.05), W% 4, I MMP-9,
SAA ., TPS-2 Wil = 5iE & M B IR R 1 ROC il £k WL
K1,

F 4 IMFE MMP-9.SAA TPS-2 Ll E i & R AR & B9 ROC 4347
Table 4 ROC analysis of serum MMP-9, SAA, and TPS-2 in predicting severe acute pancreatitis

e oy il £ T AR i P 95%CI T AR I 5 B2
MMP-9 0.831 0.049 <<0.001 0.735~0.928 433.308 pg/L 0.767 0.833
SAA 0.888 0.041 <£0.001 0.806~0.969 442.000 mg/L 0.800 0.926
TPS-2 0.841 0.049 <<0.001 0.745~0.938 107.735 kU/L 0.733 0.870

Lo = IR T B O O R0 A8 L
T SOBREIE S SAA 1E 2 F e b 1B

/
AR 7
/2
{ / MMP-9
L SAA
0.2 i S/ —-TPS-2
1/ SHEL
),
0.0 0.2 0.4 06 08 10

155
B 1 1ni#F MMP-9,.SAA.TPS-2 Fiill & 4 S M i BR 2 B9 ROC
Bh £

Figure 1 ROC curve of serum MMP-9, SAA, and TPS-2 in

predicting severe acute pancreatitis
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