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Investigation on value for evaluation of severity and prognosis of acute
pancreatitis based on early laboratory indicators
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PICU,Af filiated Hospital of Qingdao University ,Qingdao ,Shandong 266555,China

Abstract: Objective To investigate the predictive value of early laboratory indicators on the severity and
prognosis of acute pancreatitis (AP) patients. Methods A total of 779 AP patients admitted to the Affiliated
Hospital of Qingdao University from January 2016 to December 2020 were selected as subjects. According to
the Atlanta Classification standard 2012, AP was divided into mild acute pancreatitis (MAP) ,moderate severe
acute pancreatitis (MSAP) ,and severe acute pancreatitis (SAP). MAP and the MSAP patients were the non-
SAP group,and SAP patients were the SAP group. The differences of inflammatory indicators, blood routine,
biochemical indicators and blood coagulation indicators within 24 hours of admission were compared between
the two groups,and the independent risk factors for predicting the severity of AP were analyzed. The modified
Glasgow score was obtained by combining the existing 8 Glasgow scores,and the predictive value of the two
scores in the severity and prognosis of AP was evaluated. Results The levels of C-reactive protein (CRP),
procalcitonin, white blood cell count,neutrophil count,red blood cell volume distribution width (RDW) , plate-
let distribution width,aspartate aminotransferase,lactate dehydrogenase (ILDH) . triacylglycerol,blood glucose
(GLU) and D-dimer in the SAP group were higher than those in the non-SAP group,and prothrombin time
was prolonged compared with the non-SAP group. The levels of lymphocyte count,albumin,high-density lipo-
protein cholesterol (HDL-C) and antithrombin [ in the SAP group were lower than those in the non-SAP
group,and the differences were statistically significant (P <C0. 05). Multivariate Logistic regression model a-
nalysis showed that increased CRP,RDW,LDH,GLU and decreased HDL-C were independent risk factors for
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predicting the severity of AP (P<C0. 05),and their area under the curve (AUC) for predicting SAP were 0.
808,0.649,0.823,0. 662 and 0. 643 respectively. The AUC of SAP predicted by the modified Glasgow score

and the Glasgow score were 0. 904 and 0. 827 respectively. Pearson correlation analysis showed that the modi-

fied Glasgow score and the Glasgow score were positively correlated with length of hospital stay of AP pa-
tients (»=0.437,0. 280, P<C0. 05). Conclusion The elevation of CRP,LDH,RDW and GLU in early AP pa-

tients is of great significance for predicting SAP. The modified Glasgow score can be used to assess the severi-

ty of AP patients earlier and more accurately.
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2.1 2 HIGIRFEL TRl b 2 4L M 50 A Bl L A5 1%
KT e e, 252 RS L (P >0, 05) , B
A AT HPE s SAP 21 AE B i R T HE SAP 41, Glasgow
Worm Tk SAP d, Z R WA LI E L (P <
0.05), Wz 1,

2.2 2R EMAR KR AHEESNE R R,
SAP 41 f§ CRP,PCT.WBC,N,RDW,PDW ., AST,
LDH,TG.GLU.D-D /K& T SAP 41, PT %4
SAP H#EK , ifif L. ALB,HDL-C &% AT-I /K % F
i SAP 41, 22 7 ¥4 Giit2# 7 L (P<<0.05) . L3 2,

x1 2HEFRELER LR

- ., B/ AR VARIOY AR 1] Glasgow 7173
(n/m) [M(Py5,Prg), %] PRt wRemEt  weRse St (MPsPr)d) o IMOPy P Y]
4k SAP 4 655  421/234 49. 00(36. 00,63, 00) 308 124 151 72 8(6.10) 1€0,2)
SAP 4 124 76/48 47..00(33. 25,64, 00) 61 25 32 6 15(10,25) 3(2.4)
Xz 0. 402 0. 540 2.236 10. 167 —5.472
P 0.526 0. 590 0.525 <<0. 001 <20. 001
*2 S EHARTE 2 HEM L BRIM (P, ,Pys)]
et 4k SAP 4 (n=655) SAP # (n=124) A P
CRP(mg/L) 62.820(21.230,117. 450) 170.560(113. 690,201, 420) —8.265 <<0. 001
PCT(ng/mL ) 0.17(0.06,0.55) 0.72(0.29.2.38) —6.546 <0. 001
I #
WBC(X107/L) 8.35(5.92,11.19) 11.57(8.50,14.47) —6.357 <20. 001
N(X10°/L) 6.15(3.78,9.14) 9.75(6.95,12.70) —7.267 <0. 001
L(X10°/L) 1.30€0.98,1.69) 0.97(0.66,1.30) 5.713 <<0. 001
Hb(g/L) 130.0(118.0,141.5) 131.0(111.0,147. 0) —0.351 0.726
HCT(%) 38.50(34. 95,41, 45) 38.50(34. 05,42, 85) —0.081 0. 936
RDW (fD) 41.60(39. 80,43. 90) 43.20(41.25,45.75) 4. 895 <<0. 001
PLT(X10°/L) 195.0(161.0,237.0) 198.0(158.5,266.0) —1.028 0.304
MPV (f1) 10.30€9. 60,11, 00) 10.20(9. 60,10. 90) 0. 855 0.393
PDW ({D 12.80(11.00,15. 30) 14.85(11. 60.16. 30) —3.930 <<0. 001
A AL TR A
ALB(g/L) 35.40(32. 60,38. 30) 31.30(28.00,34.60) 7.314 <<0. 001
TB(ymol/L) 19.45(14. 46,27, 58) 20.11(12. 58.34. 44) —0.055 0. 956
DBIL(pmol/L) 6.00(3.80,10. 30) 5.23(3.70,12.31) 0.103 0.918
IBIL(pmol/L) 12.87(9.79,18.00) 11.80(8.07,17.49) 1.402 0.161
ALT(U/L) 26.00(15.93,72.05) 25.00(14., 00,67.00) 0.410 0.682
AST(U/L) 18.35(13.20,33. 45) 27.90(18.00,52. 00) —4.461 <<0. 001
ADA(U/L) 8(6,11) 9(6,12) —1.000 0.317
LDH(U/L) 178.00(152. 00,229. 50) 353.50(222. 75,542, 75) —9.360 <<0. 001
TG(mmol/L) 1.34€0.77,3. 30) 2. 88(0.91,10. 80) —4.131 <<0. 001
TC(mmol/L) 4.66(3.73,5.84) 4.68(3.33,7.77) —0.896 0. 370
HDL-C(mmol/L) 1.210(0. 990, 1. 460) 1. 030(0. 690.,1. 310) 4.298 <<0. 001
LDL-C(mmol/L) 2.47(1.95,3.41) 2.48(1.79,3.41) 1.010 0.313
GLU(mmol/L) 7.810(5.870,10. 880) 10. 040(7. 610,13. 320) —4.580 <0. 001
BUN(mmol/L) 4.25(3.41,5.84) 6.55(3.59,8.71) —2.016 0. 069
Crea(pmol/L) 7.09(64.20,90. 00) 69.70(47. 00,94, 50) 2. 960 0.083
UA(pmol/L) 273.5(204. 30,373. 00) 227.00(163. 50,336. 50) 2. 658 0.078
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AT 4k SAP 4 (n=655) SAP 4 (n=124) V4 P
Ca*" (mmol/L) 2.11(2.00,2.18) 2.01(1.84,2.13) 3.234 0.059
K* (mmol/L) 4.04(3.87,4.55) 4.17(3.79,4.29) —2.905 0. 104
Na™ (mmol/L) 139.00(137.13,141.00) 138.40(135.48,141. 85) 1. 444 0.149
Cl' (mmol/L) 104. 00(102. 00,106. 20) 103.55(100. 60,106. 73) 0. 880 0.379

EE LS b
D-D(pg/1) 750.00(410. 00,1 442.50) 1 890.00(930. 00,3 982.50) —7.526 <0. 001
Fib(g/L) 4.16(3.29,5.27) 4.41(3.66,5.99) —2.343 0.119
AT-T (%) 82.70(71.98,94.00) 73.15(60. 25,87.15) 3.993 <20.001
PT(s) 11.90(10. 88,13.00) 13.40(11. 20,14. 38) —4.824 <20. 001
APTT(s) 30.25(27.70,33.90) 30.60(27.50,34.00) —0.578 0.563

2.2 AP EEREMMAL R ZE 4N L2 4100
ZRAGI B XL EAn A=t 2 W
% Logistic [l 911 8 53 B, 25 3 W ow, 34 & 19 CRP,
RDW .LDH.GLU FM#EALH HDL-C & Wil AP ™
TR B 4 ik 57 fG B PR 28 (P <C0. 05) , L3 3,

2.3 & phsT fE e O X SAP [ T A 4 A
ROC fh £k /3 ¥ 45 # & 7~ , CRP,RDW , LDH, GLU,
HDL-C il SAP ) AUC 4% %] & 0. 808.0. 649,
0.823,0.662.,0.643, WL 4,

3 AP BZEFBETEREZMEE =T Logistic EF5 47

H A8 B SE Wald P OR OR 1 95%CI
CRP 0.011 0. 005 4. 259 0. 039 1.011 1.001~1. 022
PCT —0.131 0.129 1.036 0. 309 0.877 0.681~1.129
WBC —0.463 0.976 0.225 0. 635 0. 629 0.093~4. 263
N 0.722 1.046 0.477 0. 490 2.059 0.265~15. 988
L 0. 789 1.332 0. 350 0. 554 2. 200 0.162~29. 944
RDW 0. 206 0. 087 5.571 0.018 1.229 1.036~1. 458
PDW 0.108 0.153 0.503 0.478 1.115 0.826~1.505
ALB —0.161 0.136 1.410 0.235 0. 851 0.653~1.110
AST —0.002 0. 004 0. 257 0.612 0. 998 0.990~1. 006
LDH 0.007 0. 003 6.520 0.011 1.007 1.002~1.012
TG —0.029 0.083 0.121 0.728 0.972 0.826~1.143
GLU 0.242 0.102 5.615 0.018 1.273 1.043~1.555
HDL-C —2.660 1.064 6. 254 0.012 0. 070 0.009~0. 563
D-D 0. 000 0. 000 0. 006 0. 940 1. 000 1.000~1. 000
AT-I 0.011 0.024 0.215 0. 643 1.011 0.964~1.061
PT —0.099 0.188 0.279 0.597 0. 905 0.626~1.309
F4 FMIIBREZRRAM SAP i) ROC MEZ N HER
E(ER AN REPES  FBREOD SE P AUC AUC #y 95%CI o AR I
CRP 72.6 82.0 0.033 <0.001 0. 808 0. 705~0. 866 137.485 mg/L
RDW 52.4 76. 1 0. 040 <<0. 001 0. 649 0.595~0.703 44. 25 L
LDH 88. 1 67.1 0.032 <<0. 001 0. 823 0.773~0.873 201.50 U/L
GLU 90. 5 33.1 0.042 0. 008 0. 662 0.603~0. 721 6.495 mmol/L
HDL-C 71.0 69.0 0.052 0. 009 0. 643 0.573~0.713 2. 075 mmol/L

2.4 MK Glasgow WA43%F SAP #7415 4 #r

¥ CRP.RDW X 2 W48 Fr ik & A Glasgow T 43
B 8 WA R IE itk B Glasgow 1E47 . i B Glasgow
SR FABE 24 h I 520 & kA 45 R, Horp CRP,
RDW.LDH.GLU Wit F {8 2 % A bF 58 P44 1Y B £
I S 25 48 B3 X5 0L A I S5 B AH D (B L3R 5. Bk
K Glasgow i3 J Glasgow i/ drifE L3 6. MR

Glasgow ¥4 =3 43 . Glasgow 43 =3 43 ¥ 1Al N
SAP, ROC &/ #r 45 R R, ek B Glasgow ¥ 43
g AP ™ #E R AUC R 0. 904, R L E R
81.3% S HE H 80. 0%, H AUC K SR i T
Glasgow 431 0. 827.69. 5% , 2% B ¥ H B 12 7 &
(P<<0.05), W% 7,

2.5 WK Glasgow B4y, Glasgow 140 5 AP &
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FEBERS ] AR OGP Pearson AH 3¢ 43 #7485 2R s, 2
R Glasgow ¥f-43 M Glasgow TE4r 5 AP £ 35 43 B I}
] 24 52 TE AH € (r =0. 437 ,0. 280, P<C0. 05) ,

5 EBERHERERMR Glasgow iEHREER

- CRP RDW LDH GLU
A
(mg/L) (€10} (U/L (mmol/L)
0 4y <137.000 <44. 00 <2200. 00 <(6. 500
1% =>137.000 =44, 00 >200. 00 =>6.500

£6 MR Glasgow ¥4 K Glasgow ¥ 53 #5

B Glasgow 4y Glasgow -4y

b CABE 24 h P (AW 48 h P
AR () >55.00 >55.00
WBC(X10"/L) >15. 00 >15. 00
GLU(mmol/L) =>6. 500 =10. 000
LDH(U/L) =>200. 00 =>600. 00
BUN(mmol/L) >16. 00 >16. 00
Ca*" (mmol/L) <2.00 <2.00
ALB(g/L) <(32.00 <032.00
PaO,(mm Hg) <60 <60
CRP(mg/L) >>137. 000
RDW (L) >44. 00
SAP 2 Wi FL IR (43) =3 =3
x7 M R Glasgow 4 & Glasgow i 4> Fi il
SAP B ROC M & & #

EbR RBE B SE P AUC  AUC 1 95%CI

€2 (€23
M KB Glasgow

8.3  80.0  0.033 <C0.001 0.904  0.839~0. 969
W
Glasgow ¥4y 813 69.5  0.048 <C0.001 0.827  0.733~0.922

3 3 it

AP J& —Fl 5 AE 14 9595 IR 6 1) S5 DTS SRR
35 v MR AN L B 1 I A i A L B0 S RE A R
A PN TR R R B R A R AN B R e B R
i S 45 A AiE (SIRS)Y . SIRS 22 S 50 2% 7 Th fig 4
b, 7 B SO 2SR DI RE R s, FE L AR B T BE R
(POF)J& AP BFIET- fe s A 1 iy 00 (4 &=, gt
s AR A B AR L. BRI S RAE 2 A oe R
U] ) o 9 1 2 0 385 705 68 I 2R 9 ek 55 70 68 i 1k O
WL TIRE . 5 BRI AR T L 5 7] B 356 1l /il mT 42 2 5%
PR B 3805 A A M ) T P L O 2 R B 4 A Ay
SRR A F B = R, Rk AP & A, v] /g
SN BLEE M I RE S . B2 AP B IR AL LR
T8 bR BE 1A b5 55 52 00 5 8 A B AR K I o R A AR
b IFHATRES R EREA L. AP BF AE
B 24 h IR YT RO BT A0 L Q0 BE AR I R 30w R0 A A Y S
B0 AR SRR SAP R RS T EGE WY LR AR
7 0] DA IS OF R AL 3

A5 SAP 41 CRP.PCT.WBC.N,RDW,
PDW.AST.LDH.TG.GLU.D-D 7K F & F3E SAP
21 ,PT %4k SAP & K, 1) L. ALB.HDL-C }& AT-

MAKFALTFIE SAP H. 2R B HFEI¥E L (P <
0.05), X5 FEA: 5% 38 () SAP & 3 B ol ™
YRR R L B I T BE B A L E S R I HE
MEE T LR —8 """, ZHE Logistic 8] 54
RISy AT B, TN AP ™ 5 R R 0 1k ST e B PR R L 4
CRP.RDW ,LDH.GLU.HDL-C(P <0. 05), & {1
M SAP () AUC 4351k 0. 808.0. 649.0. 823.0. 662,
0.643, H Pl LDH il SAP ik . LDH &
2 A AR I A A o TR R B b R FL R 1 O B il L 7E N
O B RS IL I S AL 8L Tz A2 AE . LDH F R 42
AR AR MR A5 . CUT 265 1 87 9% % 0. LDH 4 POF [
M7 GRS R Z (OR =4.38,95%CI.1.4~13.47,P =
0.010), i POF & SAP /™ & I % 5E % AP B #&IE
ToHGRA S TN %, F i LDH X @ AP ™
HEREERA —ENME. AWF5Eh CRP £ SAP
77 T 22 90 45 85 R S B L CRP (94 B 7E 48 0 5% &t
WA IR IE 1 4~6 h #Jm, CRP & &k 52 B
W S KUK PEAG # AR L A BIE ST P F SAP
R s R GLUL A Fr I A 2 5 AP R ALK
o BN P R IV s T B AR TR A 8 4 A o DATT R i I
WE R 508 Bz 0T 2 4 1 8 hn i bRe S8 A DN 4 AR R )
fift s FLUR . B A AP B RS B 4 MR fRg sz 40, 1R 5 3R oy
Wk, ¥ sS85 AP 8% GLU Jh &, Ry Hof
M SAP $24E T BEIE A . RDW 32 357 i 21 240 g
R A8 SRR BE L 9% 1k S N B SR Ak I SR 4 4 B I 41 4
i A= % 4 RE PR T2 BEL A5 21 40 i i 28 K 4900 ) 412 21 40 Jif
A R 7 A RIRE TR, DT 3 5 A B2 P 1 A4 i B i
HEAMLAEER (15 RDW 3 hn-"* . ZHANG %57 fy [a]
JEFE 1 R R PR 0N R B, 5 MAP M LG, SAP B
i) RDW B & ¥4 jm. ik 3% 8 CRP.RDW,LDH,
GLU X} AP ™ 5 4 B A7 — & i B A0 i .

BAR AL IR PR XS AP P R B B PEAG A —
ENE A S WEERD, Z&/MTIEEZm
AR R GCR I 2 48 A 16 0 SAP ™ R
AW G HEHEE Y., EHANSHIESRGEH,
Glasgow TF43 488 T 1 8 5 A A= A6 T 2R i PF AL S 4%
R AW H S Tt B AP B H 0 A B 48
h WY WBC.GLU.LDH.BUN.Ca*" . ALB.PaO, iX
8 Wi Hg b , A W FT Ik 5L ik e 5 b 5 AP ™ H R % V)
D L ARBFIEAE Glasgow W40 BUA Y 8 10 45 b 3
fit I, 3% m CRP.RDW X 2 W5 #n I B2k B Glasgow
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