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WE . BY Kt Em ERMAL K (SAP) & 5F ML & 4§ B4 f i 4 K B30k (Ghrelin) . 0 B
(AMS). &# CREE B (hs—CRP) ZXA EXATUGME, Fik £ 2016F5 A—20194F5 A B+
[E 456 T TRME 69 SAP &I MR & 4 B S8 IR AW, SR IR B) 132 R big 09 SAP R eI ML B B B 11641
AR 3P RBLE, LA AL Ghrelin, AMS, hs—CRPAK-TF, ARIE28 dTUGH LA LAL 4 A A40(40 6] ) | SeT40
(18 4] ), Y#E M 40 do 7 Ghrelin, AMS, hs—CRP /K -F & Ranson, % £ ‘B ) fe & AF 25 & 4E (MODS) # 4,
Pearson 3% #7 & f 7 #5475 Ranson, MODS #4848 %M, Logistic 12 547 SAP &I LI 2 2 UG 64 % vh )
%, ZiXEFTARHAE(ROC) WA fi% Ghrelin, AMS, hs—CRP XU 89 FARIME, F 5K A Kaplan—Meier ¥
KHATEGOHT, FER WKL HF Ghrelin, AMS, hs—CRP/RFZ TABL(P <0.05), AAME5RTHES
RRABEA. REBRE . REAFEMERE, 2ZFA%HFEL(P>0.05), AAEE R TEHEHREFE,
REFKS BEHREIT, REESFMRBAE I, ZFARTFENL(P <0.05), £AMEIT )G i Ghrelin,
AMS, hs—CRP % Ranson. MODS#4#) & TR TH, #AL B 5 dJE 7 Ghrelin, AMS, hs—CRP 5
Ranson #F 4~ 2 EA8 % (r =0.570.,0.515 F= 0.650, 3 P <0.05) , 5 MODS# 4 7 Z EM X (r=0.657, 0.745,
0.527, P<0.05). Logistic BJA5H &5, ##>50 %[ OR=1.937(95% CI:1.215,3.087) 1. #% % BEHikE
B[ OR=3.384(95% CI:2.332,4.911) ] . AFAkA [ OR=2.021(95% CI:1.308,3.124) | . Ghrelin[ OR=
2.994 (95% CI:1.706,5.253) ] . AMS[ OR=3.109 (95% CI: 2.041, 4736) | . hs—CRP[ O R=3.863 (95% ClI
2.455,6.079) 1. Ranson ¥4 OR=3.544(95% CI:2.118,5.931) ] . MODS#4 [ OR=4.297 (95% CI:2.704,
6.829) | & SAP & FFMIER LM P AR E (P <0.05), ROCWENSH BT, #L IS5 dJSfif hs—CRP TN TR
J& AUC % 0.819(95% CI: 0.535, 0.789) , % A& ¥ 15>334.71 ng/L B, # AWM A 61.11%(95% CI: 36.14%,
81.74%) , #rHHEH 70.00%(95% CI:53.29%,82.91%) . AMS AUC # 0.775(95% CI:0.646,0.874) , %A MifE>
330.56 u/L B, #Bt % 88.89%(95% CI:63.93%,98.05%), #FFH# 62.50%(95% CI:45.81%,76.83%) . Ghrelin
AUC # 0.671(95% CI:0.646,0.874) , % R B4A> 32.22 mg/L B, #MEH 72.22%(95% Cl: 46.41%, 89.29% ) ,
A 87.50%(95% Cl:72.40%,95.31% ) o Kaplan—Meier W& 5 #H £, Ghrelin, AMS. hs—CRP 21k &%
A GFRWE, EFA%GITFEL(P<0.05), %4 & Ghrelin, AMS, hs—CRP /£ SAPA&-FF Bz B4+ 2 7%
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The serum levels of ghrelin, AMS, and hs-CRP and their prognostic
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Abstract: Objective To detect the serum levels of ghrelin, amylase (AMS), and high-sensitivity C-reactive
protein (hs-CRP) in patients with severe acute pancreatitis (SAP) complicated by intra-abdominal infection and to
analyze their prognostic values. Methods A total of 58 patients with SAP and intra-abdominal infection treated in
our hospital from May 2016 to May 2019 were selected as the observation group, while 116 SAP patients without
intra-abdominal infection were included as the control group. The serum levels of ghrelin, AMS and hs-CRP were
compared between the two groups. According to the outcome 28 days after admission, the patients in the observation
group were further divided into survival group (40 cases) and death group (18 cases), and the serum levels of ghrelin,
AMS, and hs-CRP, Ranson score, and Multiple Organ Dysfunction (MOD) score were compared between the two
subgroups. Pearson correlation method was used to analyze the relationship between each serum indicator and
Ranson and MOD scores. Logistic regression analysis was used to determine the factors affecting the prognosis of
SAP combined with intra-abdominal infection. The receiver operating characteristic (ROC) curve was used to
analyze the predictive value of serum Ghrelin, AMS, and hs-CRP for the prognosis of patients with SAP combined
with intra-abdominal infection, and Kaplan-Meier curve was used for survival analysis. Results The serum levels of
ghrelin, AMS and hs-CRP in the observation group were higher than those in the control group (P < 0.05). There was
no difference in the cause of the disease, the pathogens, or the combination of underlying disease between the
survival group and the death group (P > 0.05). However, the age, the incidence of multiple organ dysfunction, and
the incidence of hypoxemia were different between the survival group and death group (P < 0.05), and the
differences of serum levels of ghrelin, AMS and hs-CRP, Ranson score, and MOD score before and after the
treatment were greater in the survival group relative to the death group (P < 0.05). After 5 days from the confirmed
diagnosis of infection, the serum levels of ghrelin, AMS, and hs-CRP were all positively correlated with the Ranson
score (r =0.570, 0.515, and 0.650, all P <0.05) and MOD score (r = 0.657, 0.745, 0.527; all P < 0.05). Logistic
regressmn analysis showed that age > 50 years [OR =1.937 (95% CI: 1.215, 3.087)], multiple organ dysfunction
[OR = 3.384 (95% CI: 2.332, 4. 911)] hypoxemia [OR =2.021 (95% CI: 1. 308 3.124)], ghrelin [OAR =2.99%
(95% CTI: 1.706, 5 253)], AMS [OR 3.109 (95% CI: 2.041, 4.736)], hs- CRP [OR 3.863 (95% CI: 2.455, 6.079)],
Ranson score [OR = 3.544 (95% CI: 2.118, 5.931)], and MOD score [OR =4.297 (95% CI: 2.704, 6.829)] were
factors affecting the combination with intra-abdominal infection in SAP (P < 0.05). The area under the ROC curve
(AUC) of hs-CRP for predicting the prognosis was 0.819 (95% CI: 0.535, 0.789) at 5 days after the diagnosis of
infection, with a sensitivity of 61.11% (95% CI: 36.14%, 81.74%) and a specificity of 70.00% (95% CI: 53.29%,
82.91%) when the cut-off value was 334.71 ng/L. The AUC of AMS for predicting the prognosis was 0.775 (95% CI:
0.646, 0.874), with a sensitivity of 88.89% (95% CI: 63.93%, 98.05%) and a specificity of 62.50% (95% CI:
45.81%, 76.83%) when the cut-off value was 330.56 U/L. In addition, the AUC of ghrelin for predicting the
prognosis was 0.671 (95% CI: 0.646, 0.874), with a sensitivity of 72.22% (95% CI: 46.41%, 89.29%) and a
specificity of 87.50% (95% CI: 72.40%, 95.31%) when the cut-off value was 32.22 mg/L. Kaplan-Meier curve
exhibited that the survival was different among patients with high or low levels of ghrelin, AMS, and hs-CRP (P <
0.05). Conclusions Serum ghrelin, AMS and hs-CRP are greatly elevated in SAP patients with intra-abdominal
infection, and are closely related to the severity of the disease. Thus, they can be established as essential predictors
for the prognosis of SAP complicated by intra-abdominal infection.

Keywords: severe acute pancreatitis; intra-abdominal infection
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reactive protein, hs—CRP) 7£ HLIA & A 8% e i) I 1fiL 75
i A T, RS R R, LRI AG
TR L s B AR A SOk e
1LY FE 3 il ( Amylase, AMS ) 335 7K - 5 1 0 Js e &
A PERREEDIRE R, WA HGERR, A KRB
JiK (growth hormone releasing peptide, Ghrelin) E. 45 $1 4,
o A SRAE R 15 S B, TR SRR R
Rl B2 5 RN AT I SAP 5 IR
Ji &Y S8 L Ghirelin, AMS . hs—CRP 355 K
BUE O, il RSB IEARE o

1 #AREFE

A
PEHL 2016 4F 5 H—2019 4F 5 A BER LT 7 £
454 B BEISCIA ) SAP & O I8 s SR e J8 58 S8 B AE
B, Hor, B33, k25 il AFR 33 ~
75%, F(4821+7.15)% ; HIFIERBER . 156
I, 8 IRE PRI, 5 v I A o B E IR AR B i
1R 1Y SAP A A I I i B e 1B 116 B4R S X B4 .
Hep, BEe6 i, Lotksofl; Fik32~74%, F
¥1(46.39+6.54) % 5 A IFHERIBE . 29 4l & I %,
1S GIBEIR, 9Bl mig . HR4E 28 d 105 17 LK 0
S N RBE T4, 43 AT 40 4910 F 18 i) .
AR 5T 20 1 g B 2R AR P 2 51 2> it il ot

PARHE: OfFG (BHBEIREZ2IHIEME
(2014)) “Irp SAP A2 Wibm il 5 QW £2 41 ¥4I 52
HIFIE R, B LU 3WAEIR S ARAE . AL
HRIRFEAI LY | s e s D DA 1 3 S B 5 B
FERR U BE . MBS E L CREL2Y
PNE LN ZE A AR 2 Wi bR fE R B 200 a. i< 36°C
8> 38°C; b..[>#> 90K /min; c. FEIE I 2 >20 YK /min
5 A AR BN K4 < 32 mmHg; d. A0 JE A 5
A0 L >10% 55 1 40 M0 >1.2 x 10715 QI R %% 8 58
e, ISRV TR, BT RiE 1

HEBR bR v - O P Aty 5 10 SO 20 L K
MASHE . B s QA B MR B . g
WA QOBIFIWIR ARG . I F G055 H A E A 8k
Yo @ImIRFORHELE |
12 Fik
121 ek CRERE 4 mL FEFHKID, L
2 500 r/min 850> 15 min, BB, T-70°C KA

1.1

VRIS o SR PTG S 22 W B 4560 46 00 101375 Ghrelin |
AMS K-, BighRAC R 0] @ )k [ A LR 0 ]
B £ 5 6 A I 1L 75 hs—CRP K, e 9 6 AR
ARG & W 9% EURERT 2 A], BT A AR R

@A AT
122 smREAN REBEFEEIIRR . KK

ZERE, IO B 3% (75 E0 IR U/ ) T 60 min /4
A o AR 4 I R ARG 56 R VR R (26 3 ) )
SFEREFRRA, RS HNMAEYEC/ARRS
(%15 . VITEK—2COMPACT, ¥ [H 4 ¥ #§ Bk
IR = i N 121 S B S e )7 R = |
R BRUEPEAL 45
123 A7k MERATHZSEIEREEREE,
R 1 9 I T G N 25 SR S il e 6 M PR R T
1.3 MEAEHR

Wi 20 IfiL ¥ Ghrelin, AMS. hs—CRP 7KF; A[d]
i J5 A8 A I R R AE 5 N [R) FiJS 8 34 1T Ghrelin
AMS . hs—CRP 7K . Ranson X £ &% B I HE [& 5 47
A AiE (multiple organ dysfunction syndrome, MODS);
M 1ML % Ghrelin, AMS. hs—CRP 5 Ranson i 7 .
MODS PF4rAHSCHE, o Ranson P74 50530 11 43,
MODS P43 553 24 43, WG & Sy (E 8 =, 0 1 B ™
Hi; SAP A E BTG s B R i
Ghrelin, AMS. hs—CRP (TG M ; A A7 07 -
1.4 FitEHE

AR 3 BT R JH SPSS 22.0 Gt #fF . i  YE RH
DASE £ bR (x 2 s) Fon, B e/ 56, 14K
BERFLAR I L % (%) o, LRECHT R, A OG
£ 534t H] Pearson ¥, 520 PR 2 R JH 22 A 3% Logistic
MUERIH 2246 ROC k. P <0.05°8 2 5414011
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2.1 MEBASFHEAEEEME Ghrelin,AMS, hs-
CRP 7k

W54 5 X BEZH f8 % IV Ghrelin, AMS. hs—
CRP/KF-Ib#, ZSAGI X (P<0.05), WL
TR, &1,
2.2 ARG EE EKRFFELE

AEFH ST HBH ARG - AN [R5 I A
EAAIFEMPORN L, ZRIGEIIEE (P>
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M2, 4 AR AEBIRAE ST IR B ML Ghrelin,

AMS . hs—CRP BZEIR A K HUSE BT

F1 WEASITERAEEMTE Ghrelin AMS,

hs—-CRP 7k - Eb &

(xxs)

W] 58 440.75+82.09 512.27+88.46 42.85+15.02
SR 116 213.68+71.28  28532+7524  18.16+6.31
tfH 18.818 17.671 15.248
PE 0.000 0.000 0.000

F2 A ETHEEEGKREFE

0.05). LU ST BERNFEER . EEIHA

ZH BRI . RS A I M AE L, 257

BEiE X (P<0.05), W2,

2.3 A EWfEEEIEIT R /EMFE Ghrelin, AMS,

hs—CRP % Ranson . MODS ¥4y 2 18 Lb 5
AAFH 5 AT AR YT H S LT Ghrelin, AMS,

hs—CRP }2 Ranson, MODS ¥E4r [ 2 LA, 274

Gt L (P <005), A TFIRT-4H.
L3,

#1(%)

AP 12(30.00) 28(70.00)
P e 18 11(61.11) 7(38.89)
xzfa‘ 5.021

0.025

6(15.00)
3(16.67)

10(25.00) 20(50.00) 4(10.00)

4(22.22) 9(50.00) 2(11.11)
0.045

0.964

AP 24(60.00)  14(35.00)  2(5.00)  18(45.00)  22(55.56) 7(17.50) 33(82.50) 8(20.00) 32(80.00)
FET-4 11(61.11) 6(33.33) 1(5.56)  10(55.56) 8(44.44) 11(61.11) 7(38.89) 12(66.67) 6(33.33)
X1 0.049 0.554 11.031 11.966

P 0.961 0.457 0.001 0.000

3 AEFHEEEEFHIEIE Ghrelin, AMS . hs—CRP & Ranson MODSEN I EELE (x+s)
AT 40 156.51 +32.18 210.81 + 50.06 17.92 £5.11 1.43+025 2.65+0.37

TET4H 18 7125+ 15.19 85.02 +22.25 457 +1.03 0.47 +0.12 0.74 +0.20

{H 20.527 15.455 10.934 10.180 10.679

P{H 0.000 0.000 0.000 0.000 0.000
2.4 I & Ghrelin, AMS, hs—-CRP 5 Ranson, hs—CRP & Ranson., MODS P¥/234E Jy A 28 &, 49 A

MODS #4348 % 14

W2 &Yt 5 d J5 Il ¥ Ghrelin, AMS  hs—CRP 5
Ranson 173 (r =0.570,0.515 F10.650, ¥ P =0.000) %%
IEAHSE, 5 MODS PF- 73 75 5 1EAH ¢ (1 =0.657 ,0.745 il
0.527,3 P=0.000), WK1 ~6.
2.5 SAPEHRERBETERME R

L SAP £ I 18 i B G 191 I A Sk PR it (A A7 TR
R0, LT IRME N 1), DUMEIR>50 % | IR 248 H
g et . A IR MAE . I Ghrelin, AMS,

Logistic [FIF 47 i, 4E#4>50 2 [0R=1.937(95% CI
1.215,3.087)]. J-& 208 UIRERAHOR=3.384(95% CI:
2.332,4911)]. 4 I M% % IfiLiE [ O R=2.021 (95% CI:
1.308, 3.124)]. Ghrelin [ O R=2.994 (95% CI: 1.706,
5.253)]. AMS [ O R=3.109 (95% CI: 2.041, 4.736)] .
hs—CRP [OR=3.863(95% CI:2.455,6.079)].Ranson F-43
[OR=3.544 (95% CI:2.118,5.931)]. MODS ¥4} [ O R=
4.297(95% CI:2.704,6.829) ]/ SAP £ I M5 Jis J e 1
iR E (P<0.05), WS,
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. MODS#
Ranson ¥-4) oy
. N N B 6 IMmi&EAMS 5 MODS 4 M
B3 InEhs—CRP 5 Ranson i 8 %1% Hl B = FoRX]
R5 SAPAHERBAMEYMEZE
. 95% CI
ER b S, Wald x2 P{E OR
TRR BR
SR> 50 % 0.661 0.311 4517 0.017 1.937 1.215 3.087
Ik L4 BTk 1.219 0.547 4.967 0.012 3.384 2332 4911
A IR 0.704 0.402 3.065 0.024 2.021 1.308 3.124
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N 95% CI
ERS b S, Wald ¥ Pl OR
TR IR
Ghrelin 1.096 0.481 5.196 0.010 2.994 1.706 5.253
AMS 1.134 0.507 5.006 0.011 3.109 2.041 4.736
hs—-CRP 1.351 0.423 10.208 0.000 3.863 2.455 6.079
Ranson 7143 1.265 0.398 10.107 0.000 3.544 2.118 5.931
MODS #¥-43 1.458 0.446 10.686 0.000 4.297 2.704 6.829
2.6 Ii& Ghrelin,AMS.hs-CRP K FlE & o
ROC #8747 /R , #5128 5 d JR LT Ghrelin ' L.
AUC 4 0.671 (95% CI: 0.646, 0.874) , %4 # W {5 > - 08T
32.22 mg/L B}, SR R 72.22% (95% CI: 46.41%), E 0.6 F
89.29%) , ¢ 5 M b 87.50% (95% Cl: 72.40%, H 04l Chrelinifas
. s  Ghrelin %54

95.31%) . AMS AUC } 0.775(95% CI:0.646,0.874) , R + Ghrelin {5 16 - S5
. o 027 . Ghrelin &2 )7
K E > 330.56 w/L I, B 88.89% (95% CI:

0.0

63.93%,98.05%) , i 571 K 62.50% (95% C1:45.81%,
76.83%) . hs—CRP )5 AUC 2y 0.819(95% ClI:0.535,
0.789) , X4 #% W > 334.71 ng/L I, fUBNE M 61.11%
(95% CI1:36.14%,81.74%) , % 5144 70.00%(95% CI :
53.29%,82.91%) . YLK 7,

100 [
80 [
S 60 |
ﬁ L
ﬁ 40
[ — Ghrelin
20 : —— AMS
_ hs-CRP
O"“|||I\|\I|||I|||I|||I
0 20 40 60 80 100
1= 52E/%
E7 ROC fiz
27 HETFHM

Ghrelin (5 i (8 3 B fF R 0 59.46% . K fE B #
HEAFFE N 85.71%; AMS i B H AEAF R 57.14%,
111G 58 & A A7 R 0 86.96% ; hs—CRP & 15 £ 4 - 77
K 56.41%, (K fE B H A AFH N 94.74% . Kaplan—
Meier fHZ6/3 M7 75, Ghrelin, AMS. hs—CRP =& fa
BEEFRILK, ZR A5 L (x’=4.644 6270
F18.160, P=0.031.0.012 F10.004) . .58 ~ 10,

47 -

od 7d 14d  21d  28d
i A]

B8 Ghrelin 51k fE & & Kaplan-Meier 77 # 2k

ARUVEAF R

Eo A

RRVEAF R

1.0 \—‘—‘

0.8 [

0.6 [

04 7 Ghrelin & fE2H

" Ghrelin f@f'\i‘:’ﬂ

02 F = Ghrelin =3 fG 4 -5 5
: ~ Ghrelin {IXf& 41 K55

0d 7d 14d 21d  28d
MS S 1R f& 5% &) Kaplan-Meier 4 77 i &

1.0

0.8 T

0.4 —~ Ghrelin & /G4
- Ghrelin ﬁﬁgﬂ
02 r + Ghrelin (= fG4H K5 )5
= Ghrelin fRAG 4425

0.0F,

0d 7d 14d 21d  28d
I ]

B 10 hs-CRP 5{kf&E &R Kaplan—Meier &£ 17 # &
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PEAE R B, SAP A I I Il K A R o
20% ~ 30%, IR IEF =ik 80% A AT B IR R
R 68 A0 (E AT 58 A I s 2R 8 bR, MERRIT AL SAP
B O N8 I B I R B L X B IR SR
A BRI 1R i R B 5 T 1] o

Ghrelin /& — BT & 8L A K BRI, T
iAW EHERIFERBERBUEN. AR E
/R, ILYE Ghrelin 7K 78 2008 1k AR 46 vp & 2% T
Hsgm HysE AR, HHGEFR, 1M Ghrelin 7K
- 55 9 T 5 e I R R SR E AR DG, T AE A AL
PEAG FE AR AR B S O R, WL SR A i
Ghrelin 5 T X B84, 5 Ranson. MODS PE/43 5 1F AH
Ko $E/R ML Ghrelin AU Z 5 SAP & A= ik #2, IR
X2 A E I RE AT . E B A R
A, Logistic W\ 5 AT IE ST, M7 Ghrelin 42 SAP &
I 1 e SR 5 ) B R, HOKOE G,
WG 2% . EAPIFEZ ROC L b K B, I
Ghrelin B9 Tl M (L XA, FTE S BEHWRE .
R DL R R A G

ML AMS J2 It R 12 W7 3 B 42 1) 32 28 90 36 = 48
bRz —, FERRNRZ AT HF A 2 B FRRE . Ih K
SERRAESE, = UE A I RE £ OB PR R TR A AR BE
SAP 45 AE B PR T & kA, SR
AEPURIE 7, SAP 5 I R IR SR L AR 3 1LV AMS 2
S TR RGN o 2R AR SRR S o A 81 i)k e
PEOR 50 BB LT AMS A8 fh R 35 & B, U 93 il i
JiE ] B Z E AR PO i R AR R B, H 58 E
PP K TG A 0. — 7 MR MTE AMS 2 5 iR
PO B, 55— T v DA T IE S I AMS 5 Rk g
KA R KRBT A VIA 06 . FE L AL AE L
ARWFFREE TR, SAP A I I8 i YL 5 175 AMS
A4, H5 Ranson, MODS PR S IEAH G, 42
A BT EAG M R R A L eI T E R
Logistic [71 543 #1 & ROC {1 £k 23 M \B7x , L3 AMS
JESAP A IFIE IR HR M EZ MK E, AR
WS MAE . AT UL R B 45 7 B, 7Ei2 iR 1)
W AMS A Ak, Sk iR Ak JE e 4 1 AR K TS
ORI AU B

hs—CRP J& FIlfi R WL 9 5E 85 (1, 78 2 Fh RAE
MRS MR R AR U I TE R LN B

FUE R AR P 2GSRI BRI vE
CRP 7K P78 4] W7 I 5 oy 2 75 - 6 M e B 175 7
il o7 M 5L AT SE A, DA T IR S hs—
CRP 5 5 & & e 2 YA ¢ o ¥ [ 42 S5O 41 38 v it
189 f41] 2 M 1 B 4R R0 1R AT R M TR L3 K P A
W, 255 LW, L3 hs—CRP /K F 5 2k R &4
IR s IR e AR B | SR AT OC . AR 5 B T
W, hs—CRP 7E SAP & Jf- 5 i Jg& e rf AN S It 34 2 4t 1
I E, RS BEARE . 25 D) B B AT A N
RO BB, R IR b, AR R, I
hs—CRP J& SAP 7 I I8 i I e il 5 i SR 2252wl [H 3%
HA G AUC =35 0.819, BB R 61.11%, R 5740
70.00%, ViU HEA T EENE

AN, ARBESE R LT Ghrelin, AMS. hs-
CRP MM fE B HE LML AR E LS, itk
HE T K I35 Ghrelin, AMS . hs—CRP /K F 0] £ %4
VEAl SAP & I 18 e B YL BB T S WU 1 Ol o I IR
TRIT I, AT A A I A S A i K, SR
BIGIT R, UMGERG4S R, Bl TR A4
bR e — AL s A R, AR R XA
B A TE B B) S R T RS e, T RE S B
BRAELE ARy, B A REEE A TR S SLIR AT .

g B FF R, Ifl 7 Ghrelin, AMS. hs-CRP 7E
SAP &I il e rh 22 i RN A, SRR
UMK, AIERTG M EERE T, Nl K
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