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Abstract

Objective: To investigate the expression levels of ORM2, CD5L and PCT in serum of patients with
acute pancreatitis (AP) and their value in early prognosis of severe pancreatitis. Methods: Clinical
data and serum samples within 24 hours after admission were collected from 182 AP patients ad-
mitted to the emergency surgery Department of the Second Affiliated Hospital of Anhui Medical Uni-
versity from June 2021 to December 2022. The patients were divided into severe pancreatitis group
(SAP) and Non-SAP group (Non-SAP) according to the Atlanta standard (2012). Serum biomarkers
were detected by ELISA, to compare the differences of ORM2, CD5L, PCT and integrated scores.
Spearman correlation analysis and Logistic regression analysis were used to analyze the correlation
with the severity of the disease and the prediction probability. ROC curve was constructed to eval-
uate the prediction efficiency, and its differentiation and calibration were compared with Ranson,
CTSI and SOFA scores. Results: Compared with the non-severe acute pancreatitis (Non-SAP) group,
there were no significant differences in gender, age, systolic blood pressure and body mass index in
the severe acute pancreatitis (SAP) group (P > 0.05), but Ranson, CTSI and SOFA scores and bi-
omarkers ORM2, CD5L and PCT were significantly different (P < 0.01). Spearman analysis revealed
that ORM2, CD5L and PCT were positively correlated with the severity of the disease. Logistic re-
gression confirmed these markers as independent predictors, ROC curve showed that ORM2, CD5L,
PCT and other scoring systems were important predictors of disease progression in AP patients.
When the three serum indexes were combined, the area under AUC was 0.920. It is better than tra-
ditional integrated scores and single index. Conclusion: Serum ORM2, CD5L, and PCT within 24 h of
admission to AP patients are of great significance for the early prediction of the severity of AP pa-
tients, and the combined prediction effect is the best.
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1. 5|18

SV IRAR 58 (AP) & — P A7 1 (1 R AR A PR, AR AR ST BT[], AR AR 2 K2, 4
NRRRE, TR REERE R R SRR 2 (SAP) [2]. KZH AP EE BRERI, (H4) 20% 1] G K& A SAP,
FETZ IR 20%~40% [3]. HAT, WIRVEAG S EREIR % ™ EFEE M /A2, 10 Ranson. BISAP Fl
APACHE 11, {HEEFU SAP )5 HIHr BAFEBUBMEAR: RS 2 [4] [S]HE, TSR FFr R, i
U CTSI 1 MCTSI,  ERARVEAS = 8 H hE 7 TR I R 4F, (HAFFERT 5 PE[6], 1E )ﬂiﬁﬁ,ﬁﬂxﬁ AP FEHEFEE
T AL PE S IRV 7 R 7] MG 2 Fa bR LT B PREE, U I PR A8 B . AL,
TSR AT LA TR P PR R 2% o 1 2 B IS AR b, A BT I R B A SRR IR 2 A8 2 1EA T T 0

WHER M, TESVERRIR SRR, SRR T 7EBR B R AE R R R 5 RS E T . N B 20E R 760
& IL-1. IL-6. TNF-o (2R FF, FFXXEEPFRIRFTT, A vmi ok IR 28 o 19 3k fe Bt % 98 E 51
HUANE ST T O SRR A 16 T I3 S . ORM2. CDSL. PCT /ERNZ 5 R RN EEE M, E5EHTI
eI, HIMIEKAE SAP BF R ES. HERIEE 2 (Orosomucoid2, ORM2), X4 o-1-FR1EKE
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1 2 (Alpha-1-acid glycoprotein2, AGP2), YERAGMEMEN, ERIEFIAMIFRERE &, 2560
TS [8]; CDSL J&—Fh F 2l EWRgH A4 1) /i B B, @ T B R . i AR
FREEEAE, E& M SRSV SO R ZAERI[9]. PCT J&— i 4% 2 (Calcitonin) IR HT 14 2 KAL)
AEFRE10]0 VRPN 42 B SO SRR S B bR, 8™ R o s h 22571, SAP Ay —Fh
ot S 1 s S B B S AT RS 4 B SORE S RIPEBE[11], PCT Al /R vl s {7 2k Fee 00 B B4R A

A TR 50K = AN R O RP A F8 b SV IR AR A (AP) BB EAT T S B VEVEAY,  FEXT LR A BT T iX 45
PRAETRIN AP B o = EAE T T A RURE . BLITUAIT 5T B FESR T IX Se AR AR T TR0 P FER it 28 s 175 7™ =1
FIVETENAE, FFAERE 2 AR 28 (SAP) 1 2 W AT TR AL AL 24 1 4

2. AREH®
2.1. —RER

AT O IRAF LR RS 58 I JE B B A BE R A 2 1 IR Utk ELIEAE T 7™ I = 240 FRAE I .
FiG 2 538 8k e R AN L Bt IR =, DA ORIFETE (& R0PE . (e B #Egm 5 . YX2021-046(F1)].

IINFRAE: (1) FFE 2012 SRR 2E K AP ZWibrilE, #0128 AP 3. (2) F#d >18 . (3) H&5%
BHGARZERPER . BMI. Ranson. SOFA F1 CTSI #43). (4) AP 24 /NN 58 LG PCT. ORM2,
CDSL . (5) 2B 5= .

HEBRbRUE: (1) fEYREUE I Lo BRI T B B MR ey T B 8 O il B e s
B (2) ANBERTEYL. AR FIORB RIS . (3) AN NI 24 /N KRR e B B

2.2. BARSH

G 2012 E BRILIRBEIT W RE 22 K52 A0 5 X (revision of the Atlanta classification, RAC), #5& HE A
Bt 48 h WIWIIRBTRL, Kode B ohResEsd, WIC/REla: 5 JF A (M BRI R 28 (MAP) I 25 H Tl e 3 5
WFA] < 48 h, BUAFAE a4 B I KE 1) o FE BE S PE IR IR 78 (moderate severe acute pancreatitis, MSAP)
X734 Non-SAP ;K H & AP SWiknith, [FIBHEAFFE:(>48 h)IF &8 B DiRe bkl 70 SAP 4.

2.3. ARGZE

2.3.1. IERFERIE

O —EFRMOFEFERS . ). SBP. BMI. DBP; @ LIt = fartlil PCT. SR EEE. FLERM A
HAfE . . 5%, @ PF RG4S Ranson PE(NFE 24 /NI 50« CTST PE/M(NBE 48 /N
)1 SOFA P55 @ APt 24 /MBS INUEE AP kil 2500 )5 LA ELISA V450 ORM2 & CDSL /KFs

2.3.2. ELISA 30753k
O WBEPRAEMIC EARAEIIZE; @ B I NBEAR IR B et © AN R TUIATIEELS 59
JEHEE . Tl @ IMANRERE. @ F 2k b, M5E OD fH; © MRIGIRMHE LT FEAKRE .

24. GHFERE

KK SPSS Bt 29.0 RASHEATGeit 4047 . (1) ST FF & B/ A KSR 7, Bdfs DASE FIbR vk
Z BRI, JHE ¢ s KR Z T AT AR AL, (2) XA IS A HESAR R, HL
P LU A O Y A oR, IR AESEGE T AT 70 o T BB W DU A 23 EE R i o
2R 1A 22 Sl R IR IR PP o (3) AR R A A ML R Spearman FAAH K R 84T . (4) JHIT Logistic
[l R AR SAP ITRINAI 3R, IF A% ROC 28 LAVE Al & TIN5 B A2 W RRE -
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3. &%
3.1. FAEE—RARELE

AT T 182 il i 7> 9 Non-SAP ZH(118 Bi)F1 SAP 2 (64 ). FELLIFAL LU TR, PRALAEFRS
5. SBP. DBP. BMI &t AMY FoRKEIEZEMZ 7 (P>0.05). 1M Ranson. CTSI #l SOFA 114 7£ M 2H

2R BEP<0.0D. WE 1.

Table 1. Comparison of clinical data between the two patient groups

1. AABEIRKFTRIAIELE

Il R B Non-SAP (n = 118) SAP (n = 64) tH/x {E/z 1H PiE
FW(H) 42.62 +11.06 46.86 +11.06 - 0.385
PRI, %) - 0.490
5 69 (58.5) 34 (53.1)
£’8 49 (41.5) 30 (46.9)
SBP (mmHg) 111.0 (104.75, 125.0) 114.0 (103.0, 126.75) -0.354 0.724
DBP (mmHg) 63.00 (61.00, 71.00) 61.0 (62.0, 74.50) -1.134 0.257
BMI (kg/m?) 26.11+3.03 26.65+3.07 -1.137 0.257
AMY (U/L) 925.92 (682.67, 1194.73) 909.74 (676.03, 1169.86) —0.404 0.686
Ranson 343 2.0 (1.0, 2.0) 3.0 (2.0, 5.0) -8.987 <0.01
CTSI ¥F4> 1(1,2.0) 2.0 (2.0, 4.0) -5.803 <0.01
SOFA ¥4y 2(1.0,2.0) 3.0 (2.0, 4.0) —8.667 <0.01

MBI T, WALEE MJE S ORM2. CDSL LLA PCT /K3 2 &K 1 s, S8 ZERY

HA GRS
3.2. MiBHEIESHRAT| AP BERIETEMLHBEXMEIHT

X FEBA A 24 7R SAP 5 Non-SAP 411f15% ORM2.CD5L 2 PCT Al AP J5 175 ()™ B f% & #E1T Spearman
AT S5 EIR CDSL (r=0.564) 5 15 ™ B AEAH D fe iy, PCT (r=0.344) M 5 B fl, ORM2 (r

= 0.540) 59 15 ™ EAE A RMESN T PIE 2 18] L 3.

Table 2. Comparison of serum indicators between the two patient groups

2. MAREMERARHELR

QiM% (=7 7 Non-SAP (n = 118) SAP (n = 64) EXIEN PH
ORM?2 (pg/mL) 2069.62 (1927.97, 2234.73)  2357.04 (2199.68, 2545.53) ~7.269 <0.01
CD5L (pg/mL) 957.62 (872.29, 1054.74) 1139.0 (1019.58, 1209.06) -9.414 <0.01
PCT (ng/mL) 0.30 (0.08, 0.78) 0.99 (0.17, 3.07) —4.633 <0.01
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Figure 1. Comparison of serum ORM2, CDS5L, and PCT expression levels between the two patient groups
1. BB EIE ORM2, CDSL # PCT FiAKFHIELES

Table 3. Correlation analysis between serum ORM2, CD5L, PCT and the severity of patients’ condition
%2 3. M ORM2, CDSL X PCT 52 &HIE=EMRIEXMENH

LUIRTEE (=f 28 r i P
ORM2 0.540 <0.01
CD5L 0.564 <0.01

PCT 0.344 <0.01

KH Logistic [F1JH43 87 /7%, LA SAP I RAESEE NI R, ¥ non-SAP [ SAP 21 IfiF ORM2.
CDSL 1 PCT WIRIE/KTPAENEHA &, SR 4 frzn, ORM2. CDSL #1 PCT ¥J N &3 K BN SAP K

LA TI[E

Table 4. Logistic regression analysis of independent risk factors predicting the occurrence of SAP in AP patients

4. UM AP BE LS SAP MBI E R Logistic YA 4

MiE R SE Wald PiE OR & 95% CI
ORM2 (ug/L) 0.001 14.181 0.000 1.005 1.002~1.007
PCT (ng/mL) 0.257 5.712 0.017 1.848 1.117~3.058
CDS5L (pg/ml) 0.002 24.119 0.000 1.011 1.007~1.016

3.3. EMIERRN AP 2HHRIETE TN E

X SAP & IMLiE ORM2. CDSL Al PCT 7K~Fi#E4T ROC 7. S5 Fuwns 4 J 4 2 WoR, iXEe48hR
FR e R BRI 20 )8 2307.230 pg/mL. 1107.350 pg/mL. A1 1.030 ng/mL, AUC {f4> %14 0.827. 0.841 F1
0.708, F.rt CDSL (il fe . = TFRbrIE G SIS, TR REE£E, AUC 7 0.920.

HELEEVR R R RIS, Ranson $F22(AUC = 0.891)F1 SOFA {73 (AUC = 0.880)1 {7 Hixt
AP B E M TN BE SR, VR 5. AR, U2 A MG TR ARG A B T IS AL, LT

A | BP0 R
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Figure 2. ROC curves of various scoring systems and indicators for predicting the severity of AP

2. B RGRIEFRTUN AP =EIZE R ROC iz

Table 5. ROC curve results of various scoring systems and indicators for predicting the severity of AP

= 5. BIFESRGERIEFRTUN AP T EIZE R ROC pzkss

SLEEED RIBUEL (%) i 57 B (%) AUC RAERME 95%CI
Ranson 114} 73 87 0.891 2.000 0.845~0.937
CTSI ¥F4r 81 57 0.745 1.000 0.669~0.821
SOFA ¥4 91 67 0.880 1.000 0.832~0.928
ORM2 63 88 0.827 2307.230 0.764~0.889
CD5L 59 94 0.841 1107.350 0.783~0.899
PCT 50 83 0.708 1.030 0.628~0.788
Z IR BRICE 0.875 0.805 0.920 - 0.882~0.957

4. ¥ig

SV R 2 (Acute Pancreatitis, AP)J&—Ff 1 BB S50 51 R B RAR B BT A 005 o LR AR = 3
RNE AT e HE— DI A N R AT 4 B JORE OB 25 S 1IE(SIRS), IR G £ 2% B Th AL A5 25 & 1iE (MODS)
[12] [13]. HRTEHRT SAP (G)T FEAT IR, T3 T 2ot B R 28 (AP) B IR0 15 20 ok T VP A5 1507
7% TR AR B R B 1T P il A B S, XM BRI AR IR YT 7 &, I T REAR R AR EE Sk R
JR A (SAPY IR HE 28 Ko HAH SG IR RAE I AR, AT e B TS« AREFRANN 182 il AP i3, IFd&
RAC i N Non-SAP 41A1 SAP 4. FJF] ELISA A6l #2 fiiE & ORM2. CD5L. PCT Fik/KF,
[ s WACE I PR 8 ) 58 I TV« 45 R R BILMI L T Non-SAP 4, SAP 4H & IfiiE+ ORM2. CD5L. PCT
APRZET S, H5MWIE™EEFETIA. ROC M5 HT B =8 BeA TR T 52 —Fabs, Pt
et TSV R4t

FEGVE o RVl SPEERR K (AP) A AE R IR« A 9T Ranson AUC {54 0.827, REUEN 73%,
RS IE N 87%, TIMMETET /> KRG AR —. {H Ranson W4 T 48 /NN 58K, B = B HIDEAl g
[14], HARBELMAG SRR, AdH T L#E[15]. SOFA ZETRM SAP K4 b BE R, (HH 5 Ranson iF
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R, AFITREITN, H SOFA VP 2 T4 B IRe G RiA[16], 76 SAP f)-F 1
FHHABEIE . CTSI PFor B E, H2 R IAAR FAERIREI[17], SR CTSI VE5r Bt miustt, Feik
AE[18]0 DAL, FFRBTH TR 0 T 008 AP Tl 2K H 2,

TESEHT IS K, ORM2 fE SAP H3RiE FFt. HAER ol -BRMERE & O KEM — PR, 2T
FFE T FfLAE 28 P R RO ISR 20 NI, E JOE SR A VA R RS b R E R . Hd
T SHMIAIE A el 5 20 B )i 1 DA R R 4 L R RO R T, A B ) S S B o 3 R DI I ¢
JiE R F (U TNF-a IL-1/MEAEH, 6 SOEE S IWEE, RIEFIRIEM[19]. MK+ ORM2 [1# &K
Jeo RIE IR S AL B T BT, BN AT TR B A Pbr E4[20] . 81X %
ORM2 7K~ I, A EEXT AP i35 o3 175 ik e i HE A 00 . AR B9 S 7% ORM2 2 T SAP & A= 1)
LT, HAUCfH D 0.827, RIBEN 63%, im0y 88%, HIRIMIHER B AL T Ranson. SOFA 14}
K CD5SL K.

CDSL /Ml pEE ., 7> TR4N 50~55kDa, 5t B WG AL T 4000 WA . 722
E RN G N, CDSL I CD36 SZ AR5 EEAHM 1) B W, MM BHWT TLR (Toll F£5248) /T HIE %8 %
R, [RI Mg R K7 21 TNF-o A1 IL-18 #)73W4[21]. CDSL 5 p19 BT — RIAE & ¥)(p19/CD5L),
PG STATS 5510, 1855% GM-CSF Chigi il — 5 Mg 20 i S5 7% R R ) O R0k, AT T 28 A i
Ji[22]. CDSL WJAER RIEMEZRR S AKoBFERE . AR H S e i 55 i L bs £, F TP
Tl JAERBIRIG SN L [23] [24]. FEAWFFCH, Logistic [B[H#1 & " CDSL A SAP K Egkr A1, H
AUC K 0.841, REUEEN 59%, F557 N 94%, TEIEIR—Fabrrp, HIFMEREHE, KT Ranson
14 % SOFA 47 »

PCT J2M45 = JE A, 7EMEBREAMKN, PCT mHRAR C i, HIREMALGER<0.01 ng/mL)
[25], JLFATIARI . 7ESREAR G, PCT ANFAX B FR IR 730, T A& ph 4 B 22 P 4 23 (Cun JHF U AR il £
FRER (0 IL-6+ TNF-a IL-18)HIB Fr=A2[26]. TERGIIZ WP RIEFEh 93 T B2 f27]
AR RN, H AUC N 0.708, REEEN 50%, Fi3E N 83%.

AHFFEAEH ORM2. CDSL J PCT BT SAP R4, I REREME T 5007 R4 0L —
fabr. FAERRMERE, BAE SRR . RMAT FIRKIBAE L RRY. 5k, B RER &
JRIBR T 23 NPt 24 ZINE N B ZR IS FEA KRR 28, 52 BRT- 5k = 20 v B 00 45040 AN B s B 75 98
#1297 B FLAR AR TE AR AR I AR P B AS VR 2k A S FEx iz B TS RO OB S0 UE . ook, FETRIN R
SUEMTT, HE5 Ranson. CTSI. SOFA Z5ImIKVF4r RGEHAT T X LLAHT, (HARKE IL-6. IL-8. CRP 4%
UL IR SORE A A AR A, T BESEIAET B AR I R B AR A & W . sk, R R ILH
PR S5 RORE R SAFAE ARG, B I FIRIENLH RRRAIR TS, Rl 2 AE SAP Ji BRI FE A A
RAVEFIRE A 55 1 S Im R K 22 R 128 L W48 45 7 T AT 75 i 6 S 6T 70 m LA el B

EHEWHE

LA AL R 22 e B BH 5L 4 100 H (2022zhyx-C56).
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