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Abstract Objective: To investigate the neutrophil-lymphocyte ratio(NLR), blood urea nitrogen(BUN), red

blood cell distribution width(RDW) and BISAP score, Ranson score, SOFA score, and APACHE |l score in pa-
tients with acute pancreatitis(AP). Predictive value of severity and 28-day mortality. Methods: A total of 151 pa-
tients with AP who were hospitalized in Rugao Hospital, Nantong University from January 2016 to September
2019 were retrospectively included. They were divided into mild acute pancreatitis(tMAP) group and moderate se-
vere acute pancreatitisCtMSAP) according to their severity) Group, severe acute pancreatitis(SAP) group, analysis

of the patient’s basic data, laboratory indicators and differences in different scoring systems, using ROC curve to
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calculate the indicators to predict the 28-day mortality threshold and AUC of SAP and AP patients respectively
Wait. Results;: D There were significant differences in NLR, BUN, RDW, BISAP score, Ranson score, SOFA
score, and APACHE [ score between the three groups of MAP, MSAP, and SAP(all P<{0.01). @NLR, BUN,
RDW, BISAP score, Ranson score, SOFA score, and APACHE || score in the death group were significantly
higher than those in the survival group, and the differences were statistically significant (all P <(0.05). @ NLR,
BUN, RDW, BISAP score, Ranson score, SOFA score, and APACHE [l score. The predicted AUC of SAP is
0.761, 0.768, 0.914, 0.928, 0.830, 0.830, 0.837, and the 28-day mortality rate of AP patients is predicted.
The AUCs are 0. 760, 0. 843, 0. 949, 0.817, 0. 751, 0. 934, and 0. 814, respectively. (4) Among laboratory indi-
cators, RDW has better predictive value of 28-day mortality for SAP and AP patients than NLR and BUN. In the
scoring system, BISAP score has a better predictive value for SAP, and SOFA score has a better predictive value
for 28-day mortality of AP patients. Conclusion: NLR, BUN, RDW. BISAP score, Ranson score, SOFA score,
APACHE 1[I score have predictive value for 28-day mortality of SAP and AP patients. Among laboratory indica-
tors, RDW has a better predictive value for the severity and prognosis of AP patients; in the scoring system,

BISAP score has a better predictive value for AP patients ‘disease severity, and SOFA score has a better predictive

« 5] .

value for AP patients prognosis.

Key words

2RI Cacute pancreatitis, AP) J&—Fh J&
IS IR 4B - SBCBR TRE A 1 R 1Y 4x B SRE B I
YR, o N 2 SE AP (mild acute pancreatitis,
MAP) ., ¥ & & fif AP (moderately severe acute
pancreatitis, MSAP) DA J H JE AP (severe acute
pancreatitis, SAP) , AP BI4FE2ER KR & 10 77
A 34 ), BARRIE R Ly 5%, REKRZHEH
H R R AE HL IS WA BT A 1526 ~20 % 1 1
TR EES . MR EY SAP AW AT &
W 2 JE R R ORE B R BT A 2 T R R g
S, DR 7R L R B R T RE EJE R SAP
BB IR FE R 45 T St L AR iR Tk B AE 2 0
B, MAFZTE0 RGO AP B ™
AR HEAT 4 2 DL R TS PEAGY S I R v R F R
ZVE o R Ge A 20Tk IR 4% ™ T R B K 4 48 8
(bedside index for severity in acute pancreatitis,
BISAP) \Ranson W43 J¥ 51 1 &% 5 2 € 22 3% 3T 7
(sequential organ failure assessment, SOFA) & &
PR BE5 18 M BET 2 (APACHE 11D

AT B TR, v PR 48 A 5 bk 2 40 M L (E
(neutrophil to lymphocyte ratio, NLR) . Ifil. )R & &
(blood urea nitrogen, BUN) . £ 4l it 43 47 T & (red
blood cell distribution width, RDW) 5 BISAP 1}
7 Ranson W53 \SOFA 14y \APACHE [ 353 %I
AP BE G ™ EH AR S 28 d i AR A T AN
1 #ERERE
1.1 BRM%

[l JE P40 A 2016 4F 1 H—2019 4F 9 H R 1E
s KR EE BB IR IT B AP B3 151 fil, Horp
MAP 85 f§il , MSAP 44 fi , SAP 22 f3i] , {35 (112 W
PRAEMCAE 2012 4F O FF 22 K3 K br i BT O ).
HEBR BRI : O AP & ABE #2677 s O B A b
I s QAL T AL IR ; DB PEE MR R 2 & 1E: QA
PR #5E B I FR GE 00 s © R S 9 8 G0 908 58Ik

acute pancreatitis; scoring system; severity; prognosis

JH o 72 0 ) 570 sl 2 [ B 3R s D AR IR <<18 JH %7
1.2 MRk

WA AP FRE A B i i PR A A ALk T 2
M2t % . RDW . BUN, i} % NLR; APACHE Il ¥
4% BISAP i 4> J2 SOFA 3 4+ A B b i 47 3 i
Ranson FE4> A Bt 48 h J5 #EATPEAL s X AP B3 H
ABEH IR FEDT 28 d. 315 28 d JRAER BB & N
A SFET A R R LR RORE SE I & 4 AR &
ARIVE 4y R G000 22 5 3847 0 4, 8 i ROC 4k 4
W R FEAR T SAP K AP B 28 d ALK
Il P . AUC %5,
1.3 Sit2f ik

% HH SPSS 19. 0, MedCale 19. 1 #4720 #7. 2
MR il =+ R, AL Hed . i veoRER A
Mann-Whitney U #5071 80% B Ry K 56 5%
Fisher ¥ % ; 2 4 18] L %%, 31 & % KR H Kruskal-
Wallis H K55, HEBERER I o K086, @i ROC
M2k 43 BT A 8 bR T SAP & AP 3 28 d i
BRI IE FHE  AUC RO B e 5 5 PH P w0 i
(positive predictive value, PPV) & FA ¥ it U {E
(negative predictive value, NPV), AUC [A] [t % %
HZ K5, Pk P<<0.05 RnZFAFRITFE X,
2 #R
2.1 MAP . MSAP K SAP 41 [A] SLal % R L S0 06 2
T bR AN R VT 53 R G611 3R

MAP, MSAP, SAP3 4] [a] iy NLR, BUN,
RDW .BISAP 4} . Ranson $F43. SOFA ¥4, A-
PACHE I P4 b, Z 5 A%t #E LY P
<<0.01) ;3 Al HAEE 0 i, ZF TR iT¥ &
X (P>0.05), WF1,
2.2 HAAFHH 50T A 1) A BT R} L SE 5 % 4R b
AFPESr R GE 0 AR

T2 NLR.BUN.RDW . BISAP i} 4}.Ran-
son iF4 . SOFA 4> . APACHE [ 433 % &



>

Ju

¢ 52 s K 212 2% &

§

22

FTHAEA . ZRYERIT¥2E L P<0.05) ;M W3 2,
AlEPER ER R ER LRI E X (P>0.05),

& 1 MAP MSAP.SAP ABEEM BN FTHREERERAR TS REH LR Tts

AR MAP 41 MSAP 41 SAP #H Y/Z P

B/t 48/37 24/20 13/9 0.126 0.939
S D) 53.4048. 09 55.6847.76 56,1445, 52 5.220 0.074
NLR 6.414+3.37 10.3745. 41 12,3545, 33 29. 094 <<0.01
BUNC(mmol « L™) 5.4241.56 6.1342.06 7.834+2.28 18.963 <<0.01
RDW (%) 12.80+0. 41 13.0140.53 13.680. 32 42.556 <<0.01
BISAP ¥4 1.1440.78 1.86+0. 69 3.00+0.51 63. 480 <0.01
Ranson 4% 1.6241.07 2.52740.95 3.4140.91 42. 945 <<0.01
SOFA 14y 2.26+1.11 4.16+0.78 4.73 £1.08 78. 365 <0.01
APACHE 1l #43 3.8142.24 4.774+2.17 7.6843.31 35. 330 <0.01

2 EGEESRTHHEMEN IREBRAABTEIRENEER

A7 syl ST A P

B/ ot 79/64 6/2 1. 202 0.467%
FRE () 54.3447.90 56.7542.43 —1.702 0. 089
NLR 8.2244.86 12.2545.09 —2.469 0.014
BUN(mmol « L") 5.81+1.86 8.86+2.27 —3.268 0.001
RDW (%) 12.94£0. 50 13.8440.09 —4.285 <0.01
BISAP -4 1.560.97 2.634+0.35 —3.150 0. 002
Ranson P43 2.09%1. 20 3.1340.83 —2.469 0.014
SOFA -4 3.04+1.38 5.5040.76 —4.302 <<0.01
APACHE 11 #¥43 4.54+2,74 6.7541.49 —3.033 0.002

2 ] T<<5,K ] Fisher ¥55:,

2.3 SELEESEIS AFES RSB SAP K 28 d FA ¥ 4> # tb BISAP 43, Ranson ¥ 73 & A-
I BE SR 11 45 S e A PACHE Il iF 5, 2R WA ST #E X (B P<

NLR.BUN, RDW . BISAP iF 4. Ranson F 0.05), PF4rZ& G ,BISAP P43 %) SAP A9 i I 4y
4% .SOFA T4 . APACHE I 14, il SAP 1 {H 4. SOFA PE43%F AP B3 28 d 5 48 % 1% i il

AUC 43 %] K 0.761,0.768,0.914,0.928,0. 830, Ml T4
0.830.0. 837, IIfi F-{E 431l 4 8.9.5.9.13.5.1. 5,

2.2.6, WK 1,5 3, 1.0F
NLR,BUN. RDW. BISAP i 4%. Ranson ¥
2+ SOFA ¥4y .APACHE 1 34, Bl 28 d %54t

Sy AUC 4% %4 0.760. 0. 843, 0.949. 0. 817, 081
0.751.0.934. 0.814, I B {5 4% B N 9.5. 6. 5.
13.7.2.5.2.4.7, WK 2,3 4, 06F
2.4 MXRELBERB. ARTESZRER AUC 1
RS g

Wil SAP 9 RDW 4+ %] 55 NLR. BUN £ 041 NLR
AUC HE .2 A Ge 2 8 L (B P <00, 05) 5 il RDW
AP % 28 d JIEF ) RDW 43 5 5 NLR, 02f i ggﬁgn
BUN ) AUC . 2R B A G2 L (¥ P< SOFA
0.05), 9% % 8 45 b, RDW X SAP, AP i ol %@;‘*E"
H 28 d 9 A6 AR B TR AN (T 4 L . ! ! !

0 0.2 0.4 0.6 0.8

M SAP {8 BISAP ¥4 #f b Ranson P4

; . o 1-45RE
SOFA 4y .APACHE I 74y . 28BS it

X (# P<<0.05) ; W AP g3 28 d 5 FEE [ SO- 1 Tl SAP B SE W =45 . AEIES R4 ROC #




%1 TRAE L A S0 E AR AR R A3 R GE 0T P R A R A e T R R A TS T4 « 53 -
3 LREHBRABRITED RGN SAP HWERIERK
Gy AUC95%CI) P I A6 BURBE/ % ¥R/ % PPV/ )G NPV/ %

NLR 0.7610. 684~0. 826) <<0.01 8.9 77.27 70. 54 30.9 94.8
BUN 0. 768(0. 693~0. 833) <<0.01 5.9 81. 82 63.57 27.7 95.3
RDW 0.914(0. 857~0. 953) <<0.01 13.5 90. 91 89. 15 58.8 98.3
BISAP ¥4 0.928(0. 875~0. 964) <0.01 1.5 100. 00 75.97 41.5 100. 0
Ranson 143 0. 830(0. 760~0. 886) <0.01 2.0 90. 91 64. 34 30. 3 97. 6
SOFA 4y 0.830(0. 761~0. 886) <0. 01 2.0 100. 00 55. 81 27.8 100. 0
APACHE [ iF4 0.837(0. 768~0. 892) <0. 01 6.0 63. 64 88. 37 48.3 93.4

ok , FEMOR 1 SRR K AT B 417

| J 0 B UL B X B R E A A AP ] ) 4

— B RAE RN HA EEAEH ., AR, — SR

08 WT NLR 5 AP Z [H ##5 K& &Y, Cho 4

e NLR 2 AP B & W& §) 0 37 fa 5

06L LM S WIS b5 CRP, B RS i AP

i BEFFEMEREIRERM KL, Wang F K

- B NLR AT LS 725 H i = i e i e 1845 s 15

04r — NLR FERERRRE . BESCIE R WL AP BB AN A L 40

7 _— T 9 7 R O T 40 M 4 A

0.2 - E'asrg';’n N AP BFE TS E R T . BUN Jz it

—— SOFA T AP BE I N A kb 1 R RS R R

Al e =l | i AR A WA 215 ] AP B

! ! ! ! ! ! KB, ABE 48 h N BUN ) 5 155 7K - S B e vk

C M e T BRI K B CRPVHCT %]

B2 FilAP B2E28dBAXRNIBRERIRFARTED R
% ROC B £

3 itig

AP & — P A S 5 N vE g R 2 5 1
25 RAER NS . NLR 1E b —F 5 TR
S F R T VR AR G B R A B R E AT IR
AP R NLR R AP B35 A8 E i A 5 s 19 v vk
g v R S O N i1 1) N G R & v A I
11-6 . IL-8 . TNF-a %5 4f i 58 M A & Az R )

DAES G 10y 5000 I 3 4 R A 96 1 & A=) RDW AR
/R 11108 I QD17 e o VA M 1 [ OR 2
JEPE . foe PR DX 23 b rP i 3005 R R P A
UTAER BT 5 VR 2 B 9 B KU 3 Sl R
AR BUE A G  — TR SE R I RDW 2 Tl AP &
FRICR A AR . BA P SER RDW 5
AP JRE AR L IEA G IR AP M E R R A6
ST R R L SRAE SN AT LA 21 A o
J07 A2 0 21 240 M0 A R T BRI EE L L 3 I
B IR 52 0, 21 40 M A BR S B R
RDW 1] LUVE A e 5 M T F8 R S B AR

R4 ZTBREBERFRTESRETRN AP BE 28 dREXEHERILE

5 AUC95%CI) p e P BURBE/ % R/ % PPV/ % NPV/%
NLR 0.760(0. 683~0. 825) <<0.01 9.5 87.50 71.33 14.6 99.0
BUN 0.843(0.775~0.897) <0.01 6.5 87.50 65.73 12.5 98.9
RDW 0.949(0.901~0. 978) <0.01 13.7 87.50 88.11 29.2 99. 2
BISAP 0.817(0. 746~0. 875) <0.01 2.5 12.50 90. 91 7.1 94.9
Ranson ¥4~ 0.751(0.674~0. 818) <0.01 2.0 75. 00 58. 04 9.1 97.6
SOFA ¥4 0.934(0. 882~0. 968) <<0.01 4.0 100. 00 83. 22 25.0 100. 0
APACHEI ¥4 0.814(0.743~0. 873) <0.01 7.0 37.50 88. 81 15.8 96. 2

BISAP il 4y, Ranson 5 #E . SOFA 4> F1 A-
PACHE [ ¥4 2 T AP &M AL . oF
% K& B BISAP P40 1E AP 58 0 1% 7™ 5 F2 i & 1

Ji W APACHE [ —#E&R 7R i 1 R 4F i Fi
HrfE , I BAEF Ranson PP, FATHEZ & M
BISAP #7376 SAP 1 #i il b A T Ranson P43,



¢ 54 Y =¥

A 22 %

SOFA ¥4 \APACHE [l ¥F4r, 4 18] AUC th# 22

S¥AEGI¥E L, APACHE 111483 F 12 i

PERAR AR PP IS AR X A2 40 . 5 APACHE 113

SrAAEE . SOFA 373 A X ] 5 H &) T 484 . A BF 58

R SOFA PP B 7R 3 52w 1 48 R 2] fig

HEJE B IE  SOFA W43 78 950 s 19 PFAk J7 T 22

£ F Ranson #F4r f1 APACHE I ¥4, 3 A]

5T & B SOFA W43 4 AP 3 28 d kst R 1 1

M Z2 ) F BISAP 343 .Ranson ¥4 . APACHE I

W AR T AUC W Z S A= E L.
3 A B 5E . AT & B NLR,BUN,RDW

BISAP ¥ 4. Ranson ¥ 43, SOFA ¥ 5 & A-

PACHE T 3F43 X SAP J AP {3 28 d fHIER Y

AW, LHZ SRR P, RDW X AP &% 5

55 7 B AR R IS B IO A A S A YR R G

BISAP PFop %t AP i85 5 1 7 o 7% B2 1 40 {5

4 . SOFA 17434 AP B35 W 1 19000 4 {5 58 4

S % ik

[1] Petrov MS, Yadav D. Global epidemiology and holistic
prevention of pancreatitis[ J]. Nat Rev Gastroenterol
Hepatol,2019,16(3) :175-184.

[2] HhARBE o T 50 2 IR IR 2 A, rp SR JR IR
REMBE S PEHARERBEL S PES
HEIERR 5128 8/ (2019 4R, PR BHD [T, v 42 7 1k 24
#.,2019,39(11) :721-730.

[3] Tee YS,Fang HY.Kuo IM,et al. Serial evaluation of
the SOFA score is reliable for predicting mortality in
acute severe pancreatitis [ J]. Medicine ( Baltimore) ,
2018,97(7):9654.

[4] Vasudevan S,Goswami P,Sonika U,et al. Comparison
of Various Scoring Systems and Biochemical Markers
in Predicting the Outcome in Acute Pancreatitis[ ]].
Pancreas.2018,47(1) :65-71.

[5] Zahorec R. Ratio of neutrophil to lymphocyte counts—-
rapid and simple parameter of systemic inflammation
and stress in critically ill[J]. Bratisl Lek Listy, 2001,
102(1) :5-14.

[6] Felderbauer P,Miiller C,Bulut K,et al. Pathophysiol-
ogy and treatment of acute pancreatitis: new therapeu-
tic targets—-a ray of hope? []J]. Basic Clin Pharmacol
Toxicol,2005,97(6) :342-350.

[7]  Wittel UA, Rau B, Gansauge F., et al. Influence of
PMN leukocyte-mediated pancreatic damage on the
systemic immune response in severe acute pancreatitis
in rats[J]. Dig Dis Sci,»2004,49(7-8) :1348-1357.

[8] Cho SK,Jung S,Lee KJ,et al. Neutrophil to lympho-

cyte ratio and platelet to lymphocyte ratio can predict

the severity of gallstone pancreatitis[ J ]. BMC Gastro-
enterol,2018,18(1) :18.

[9] Wang Y.Fuentes HE, Attar BM, et al. Evaluation of
the prognostic value of neutrophil to lymphocyte ratio
in patients with hypertriglyceridemia-induced acute
pancreatitis[ J]. Pancreatology,2017,17(6) :893-897.

[10] Pavlov P, Uchikov P, Murdzheva M, et al. Main lym-
phocyte populations and their subpopulations in pa-
tients with acute pancreatitis studied in the course of
disease[ ] |. Khirurgiia(Sofiia) ,2001,57(5-6) :4-11.

[11] Hong W.Lin S,Zippi M,et al. High-Density Lipopro-
tein Cholesterol, Blood Urea Nitrogen, and Serum
Creatinine Can Predict Severe Acute Pancreatitis[ ] ].
Biomed Res Int,2017,2017:1648385.

[12] Chen HZ,Ji L,Li L,et al. Early prediction of infected
pancreatic necrosis secondary to necrotizing pancreati-
tis[ J]. Medicine(Baltimore) ,2017,96(30) : e7487.

[13] Zhang T,Liu H,Wang D,et al. Predicting the Severity
of Acute Pancreatitis With Red Cell Distribution
Width at Early Admission Stage[ ]J]. Shock, 2018, 49
(5):551-555.

[14] Goyal H,Awad H,Hu ZD. Prognostic value of admis-
sion red blood cell distribution width in acute pancrea-
titis: a systematic review[ ] ]. Ann Transl Med,2017,5
(17) . 342.

[15] Hu ZD,Wei TT, Zhong RQ. Red blood cell distribu-
tion:an index without additional cost in estimating the
prognosis of acute pancreatitis [J]. Clin Chem Lab
Med,2016,54(12) :e389-e390.

[16] Orfanu AE,Popescu C,Leustean A,et al. The Impor-
tance of Haemogram Parameters in the Diagnosis and
Prognosis of Septic Patients[J]. ] Crit Care Med(Tar-
gu Mures) ,2017,3(3):105-110.

[17] Chandra S,Murali A,Bansal R,et al. The Bedside In-
dex for Severity in Acute Pancreatitis:a systematic re-
view of prospective studies to determine predictive
performance[J]. ] Community Hosp Intern Med Per-
spect,2017,7(4) :208-213.

[18] Zhang W, Hu J, Yao B, et al. Evaluation of Early
Prognostic Factors of Mortality in Patients with A-
cute Pancreatitis: A Retrospective Study[J]. Gastro-
enterol Res Pract,2017,2017:8363561.

[19] Adam F,Bor C,Uyar M,et al. Severe acute pancreati-
tis admitted to intensive care unit: SOFA is superior
to Ranson’s criteria and APACHE [l in determining
prognosis[ J]. Turk ] Gastroenterol,2013,24(5):430-
435.

(¥ A5 B #1.2020-07-16)



