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pancreatic juice in early stage of acute pancreatitis
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Abstract

Key words

Background and Aims: The occurrence of infection during the course of acute pancreatitis (AP) is a
major factor leading to high mortality rates in critically ill patients. However, severe infection-related
complications often manifest more than 2 weeks after onset, and the positive rate of fluid bacterial
culture in the early stages of the disease is low, making early antibiotic use lacking in guidance. Blind
prophylactic use of antibiotics may face the risk of fungal and antibiotic-resistant infections,
exacerbating the condition. Previous studies have found that bacterial infections already exist in the early
stages of the disease, and intestinal flora migrate to the pancreas through various pathways to participate
in the occurrence and development of the disease. Fluid bacterial culture may provide reference basis for
carly antibiotic use, but currently, there are few reports on relevant pathogenic studies. Therefore, this
study was performed to seek evidence of early infection in AP through bacterial culture of pancreatic
juice, to provide reference for anti-infective treatment of AP.

Methods: AP patients who underwent bacterial culture of pancreatic juice in the Hepatobiliary Surgery
Department of Ningxia Medical University General Hospital from January 1, 2019 to June 30, 2020 were
reviewed. The results of bacterial culture and clinical data of patients were recorded and analyzed.
Results: A total of 156 patients were included in the study, of which 64 (41.03%) had positive fluid
bacterial cultures. A total of 94 bacterial strains were cultured, with gram-negative bacteria (58.51%)
being the most common, followed by gram-positive bacteria (38.30%) and fungi (3.19%). The
distribution and composition of pancreatic fluid bacteria in biliary AP, hyperlipidemic AP, and idiopathic
AP were similar. The incidence of complications, APACHE II score, and levels of inflammatory markers
in patients with positive pancreatic fluid bacterial culture were significantly higher than those in patients
with negative culture, and the duration of fever was also significantly longer in the positive culture group
than in the negative culture group (all P<0.05). Among the 21 patients who developed infected
pancreatic necrosis (IPN) in the later stage, 19 cases had early positive fluid cultures, and 9 IPN patients
underwent percutaneous drainage, with a 100% (9/9) consistency between the drainage fluid culture and
the early pancreatic fluid culture results. In the population of patients with positive pancreatic fluid
bacterial cultures, non-infected patients were significantly older than infected patients, and the
proportion of non-infected patients with biliary AP was also significantly higher (both P<0.05). In
elderly patients with biliary AP, there was no significant difference in the incidence of complications and
levels of inflammatory markers between the positive and negative fluid culture groups (all P>0.05).
Conclusion: The bacteria in early pancreatic fluid of AP patients are mainly intestinal flora and are
related to the severity of the disease. Targeted use of antibiotics may have a positive impact on the
outcome, but it should be evaluated and used with caution in elderly patients with biliary AP.

Pancreatitis; Infections; Pancreatic Juice; Colony Count, Microbial
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SVEEAE 2 (acute pancreatitis, AP) &5
RO 5 5 A R e M 48T R IR T AN R AR ) —
FOH AL R GBI, HAK 80% [ AP R EEN, —
2 PRSP IR T T LAYA AT . H R i E 2P B IR R
(severe acute pancreatitis , SAP) — H % A= J8 UL ) 5
FERRKAZT, JoHIE B G EIRFE (infectious
pancreatic necrosis , IPN) I AT DA AR {5 b5 e
PUEZRWA PN, DAFEAR B SR . FAE 20 it
4 70 AN, A VT h B 5T T8 B 1 AR R A
APIRIT PR . (HRE S ik, Ay v bt
PR ZR BB A D IPN AR AP S8 25 119 5 8 343 A7 78
il e AP SR AL v BEAT BT AR R 1 BT R 9T O
AR

fi e L o2 2 RURR A ICTE B i T T Y 4
TR PO A R o A LAAE A AP I BT 5T
M, ARAR FEEORVE TR AR . R . IR I
W MR MRS, JC B bR AR Y T
WF5E,  ELBH P4 RE A & 2 R LU e
Ji% IR B 1) 200 T e A s R AT RE A © 48 kAR,
{EL Fh T I i B R i A I g 22 3 B A IR U A K0 I
W, A AR e BB X M A B TR 24 B =
S e R A RE AR 5L 40 RO L I 5 X T AP BT
R R R EE L

i 3 A0 TR T o 2 R AR | RS A 2 48 N e AR
FI A S W O A B[], R T SAP By R R .
DG, o T8 40 151 % A e 2% Gt 02 SAP & Jié it 2
ik B BURPER 2 0 BRI, SRR
2 I T e U U Ve 200 Y R B 2 A0 i 3R 38 1Y
toll FEZ K 4 (toll-like receptor 4, TLR4) F1#% ¥ iR
45 5 5 R 4
domain 1, NOD1) Ui, I E AP AYfe R 40 A 1
FNE o UESE T SAP A7 1E Wi B BE T BE R A5 . 20 B
IR 3 e Nl T I SO G S B S B /7B e
TR 7E BRI S HEL 5 AP 1 R AR G o B2 IR R
SR g, A IR AT I A T R R B
WM AR, XPURGGETT BA —E B X

A B 5T 53 A BRI AP R CE B 2 TR A0 A A
RFE s, AN AP BB IR T St —E 2%

( nucleotide oligomerization

1 RS

1.1 RIS
[\ 201941 H 1 H—20204E6 H 30 HET HE
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P2 Bk R 27 e = e ST I ADBR % 5236 97 (19 156 1] AP i
H o 156 ) AP B AR A2 T 20 N B AT B I AR
5% K (endoscopic retrograde cholangiopancreatography ,
ERCP) , H. 7K v 8 W9 0 72 47 IR v 4 v 3% 5 . AR
IR 6 T M R B X ERCP TR E A5
1.2 MANSHERIRE

a4 KR HE (1) H 4 2012 4F & 3T W 45 22 K4
FKME L, Wizl AP B3 Q ZO0A1RE
M 0 B G 7%, JF AT BB PESE R s (3) G 8 I
PRI 00 58 kLS8 45 (4) LLAP i EES W HEBR AR
e (D) ABEHT &I &Gy ) Ik, )&
VRS E DI RETE IR 5 (4) JPE B SR I [ B A g 1
>1 5 (5) k<18 % 5 (6) MREEARA TS 4t
1.3 BREAREMEFRTTE

T A N BT 4R A 28 R AR 22 50 10 4F LA B Y BRI
M, WEEMEEIS T ZREEER, T2
el S+ Rk, i mEk
15 29 L) I il P A B K b vk -+ 48 T S U)OT
J1, BRGS0 5] Sk AT R A, A AL
X RN T 22 U5 36 A 7 5B AT, BRBEDIIT )
T BRI o A T U0 OT 0 A8 DR AR TR AR BT K
iR RIGRETE CONIR R LRV v e (=) 17/ W S B (R
TEIIE N 1 A BER K S AT IR Bl RO
ATCTHE B2 AR AR A4S, 16 8 h PR B A7 b AS i
Ko KT U7 R 5 G i 1 it - (1) A A A
PR K vk + A8 OO T, RS R
HUIIF DA I AR ST AR B K (2 N AE
il (3) AE e EA AT+ 18 I FL K AR A LU T
AR T RMEFL L FoRIRCE 38 I 2LV AR s (4) 46
T AW
1.4 MR

4 050 BT A9 RCH 1R BOER E A T R 4R R
PORHR BN A EE A BERER . M. e
o AR B A R M A B DE A (acute physiology
and chronic health assessment, APACHE) I1E4r . 3%
IR AN RS . AN B SR EE A BE RS ] L 4 B O
RAE . R It & AE . Balthazar CT ¥4 . 28 %E K 7 .
SN ELR TR RV VINEER T NI e s R B S
ERLAS
1.5 ZritzhbiE

iz H SPSS 21.0 F R AT B ge it o o 45 &
IEEDAAR I RGBSR « iR (xxs) &R
AN, AL HORCR T ST REAS K s AR IE S A Y
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TSR DA 8 (L) (M (IQR) 13
N, A R Mann-Whitney UK S o 1805 B
PIGIE (%) [n (%) 1, 40ERH P
5, P<O0SNZRAHGIT#E X,

2 & R

21 BREFRERESTER

i 2156 B 75 & 90 A br i o Hod 55 1 83 4l
(5321%), w736 (46.79%); FIJFHR (50 +
17) %5 ABeBE &0 I A H A2 80 48 (24~96) hj
A B B JBE W 45 7% i E] b ALl 77 (48~157) ho
JEYEPE AP 100 51 . /= B8 I AE PE AP 34 1 FE kM
AP 221, kA 156 fibrAs, Hrfre4 5 (41.03%)

B AR B, o4 191 BH Pk br A rh 2R 55 B T B 94 Bk
JC YR M AP iR RE T AP BRI M AP B
B 55 PR PE 2R3 N 41.00% (41/100) . 38.24% (13/
34) . 4545% (10/22) . Fi A HEA K 7% 0 =
£ B 558k (58.51%) , FEALE KA 1 23 b
(24.47%) . i & 5 W AR KW 12 ¥k (12.77%) . B
W KR 4 Bk (426%) . 18 OR BT T 4 8k
(426%) 455 S ZPHPET 36 #k (3830%), FE
VORE B AR W BR A 28 Bk (29.79%) . BEBK A 5 B
(5.32%) . 40 % Bk 3tk (3.19%) 5 FH B 3 b
(3.19%) , 5 A GEERE 2/ (2.13%) . A4
IR LR (1.06% ) o AN 7] 25 Y g iR 48 %) Jok VA 4 7
Gy A R LA (1)

F1 BRREES R (%) ]

Table 1 Distribution and composition ratio of pancreatic fluid bacteria [n (%)]

p— TR IR MLAE P R FERPE ELLIS
TERREC 5 b TRREC 5 b TRREC 5 b FRREO & b
L BPER 13(56.52) 35(59.32) 7(58.33) 55(58.51)
NIRRT 4(17.39) 15(25.42) 4(33.33) 23(24.47)
Jii 5 e B A R 4(17.39) 6(10.17) 2(16.66) 12(12.77)
S AN 1(4.35) 3(5.08) 0(0.00) 4(4.26)
B AT I 1(4.35) 2(3.39) 1(8.33) 4(4.26)
B AP IR 0(0.00) 2(3.39) 0(0.00) 2(2.13)
i B 0(0.00) 3(5.08) 0(0.00) 3(3.19)
A TR T 1(4.35) 1(1.69) 0(0.00) 2(2.13)
JEE [QEAR I 1(4.35) 1(1.69) 0(0.00) 2(2.13)
7SI BT A 1(4.35) 2(3.39) 0(0.00) 3(3.19)
22 O PH PR 9(39.13) 22(37.29) 5(41.67) 36(38.30)
75 7(30.43) 17(28.81) 4(33.33) 28(27.79)
TRER T 1(4.35) 2(3.39) 0(0.00) 3(3.19)
BRI 1(4.35) 3(5.08) 1(8.33) 5(5.32)
FLAE 1(4.35) 2(3.39) 0(0.00) 3(3.19)
SR 1(4.35) 1(1.69) 0(0.00) 2(2.13)
Pty SRR 0(0.00) 1(1.69) 0(0.00) 1(1.06)
Bt 23(100.00) 59(100.00) 12(100.00) 94(100.00)

2.2 EFFERMAMSHEREEREIRKTRILE

DA JBE R 2 5 55 57 1 20 TR R 0 Ry R B R
B A 2L R 90 5 R B 2, % E O 2L A I A R
PIAL R H AR oA . M . BMIMA . K iE
A B[] AE T i 22 5 (3 P>0.05), {HJ2H5 57
PEA B H M C N (CRP) . D- Rk,

© WA )3 of [ FF I F A EPTA

APACHE II¥¥-43 | Balthazar CT W43 . mf MR 5 9 12
20 MO R LA A AR TR IR DI, B SR B R 4L R
HIFAIE K AR, LLRCIPN 5 4 B RAGE N 27
fiIE (systemic inflammatory response syndrome, SIRS)
M & e AR e TR IR U, e AR 2 i ]
WA TR RN (3 P<0.05) (£2),
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Table 2 Comparison of clinical data between two groups with different cultivation results.
A i 75 B (n=64) i 75 P2 (n=92) e P
(R % £ s) 52.84+17.70 48.43+16.83 1.575 0.117
PESn(%)]

] 33(51.57) 50(54.35)

'8 31(48.43) 42(45.65) 0118 074
BMI(kg/m?,% + s) 24.58+4.27 24.7143.97 -0.188 0.851
ABEH ARt E] [h, M(IQR)] 48(24~90) 48(24~96) -0.532 0.594
M TR UL, M(IQR)) 320(115~1 035) 372(168~861) -0.288 0.773
FI4HAE 441071, M(IQR)] 12.42(7.66~16.35) 11.05(7.86~14.57) -0.996 0.319
APACHE I M (IQR)] 6(4~9) 5(2~7) -2.918 0.004
Balthazar CT P43 [M(IQR)] 5.32+2.27 3.77+1.57 4.812 0.001
D-"E{Alug/L, MUIQR)] 2.7(1.1~5.4) 1.5(0.7~2.6) -2.747 0.006
CRP [mg/L,M(IQR)] 122(87~195) 89(18~123) -3.543 0.001
PP LA L/ L A (IQR)] 11.92(6.81~19.79) 8.56(4.37~12.36) -3.064 0.002
I ARAEn (%)) 38(59.37) 24(26.08) 14.539 0.001

4 29(45.31) 21(22.82) 8.763 0.005

JRii 22(34.37) 8(8.69) 16.945 0.001
RIFFGEN ][, M(IQR)] 2(1~7) 1(0.25~2) -3.664 0.001
fEBERTfal[d, M(IQR)] 8(4~16) 6(5~8) -1.975 0.052
IPN [n(%)] 19(29.69) 2(2.17) 24.526 0.001
SIRS [n(%)] 16(25.00) 8(8.70) 7.708 0.005

2.3 FHIIPN BERRIEFE RIS

21 5 H 3 )5 W0 & A TPN, v 19 {91 B 0 g
REge b, Jeas R AR 24 8K . KIBIR A 8 5 4k
Jili 2 7E FRAN A 3 6%, MABkiE 106k, FIIA AT B 1 Bk,
B2 RENFTFRE 20, KRV ERE 24, AGSERE
1Bk 21 ) IPN & & o Bl kA7 T 4 B 28 0 51,
JEEEEIRM TR SR, RS RS
FLU) JBR R 3 TR A5 R — B 100%  (9/9) o
2.4 THADH
241 smabAEsmamnkis T H—EHR
B VR 5 A LR 0 A TR R A SRy B0 TR S BE R 2 R 0 R
TR A, R 64 101 TV 8 R B M RR A P OR AR R g
H AR K i A 6 25 S 25 SRR s i A R B E o O
EHHRA (n=22), HRBFRBHRA (n=42) .
X L AL I R B R 2 B, JE B0 R E AR 1 B
BRTFTEHRH (P<0.001), I+ H I B0WR 4180 5 M

© WA )3 of [ FF I F A EPTA

AP 5 BT B EK (P<0.05) (£3),

2.4.2 JRiR 3 R AR B SF 5 LR MR IR K B
wmtEYem RIEEIEER, EBURHEMLSRE
LRI EAP BFE, AT P RIEX —
AR, KRR PE AP BB A N AR (AR IR >60 %)
MEAEZ A2 o AR5 U0 o) L A B T 55 3 FH 14
BRI R B2k, SR o, dERAEA B E T,
R 35 B 5% 9 CRP. D- — % {K . Balthazar CT ¥
A . R R 20 5 Uk B A0 A Y LR A AT R T s R
BAPE 2, 4045 IPN Sz SIRS 75 N (9 I % 4E & Ak W
W TSR IR, R I S i ) W] oK T
FRUIEH (3 P<0.05) . HIETEZAEL T, HiFRss
S BH P 0 RE 37 B M W 4 BR T Balthazar CT 3 43 4b
(P<0.05) , F At R %R R W 22 % (¥ P
0.05) (%£4),
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Table 3 Comparison of clinical data between disease group and non-disease group
A HR (n=42) B (n=22) i ZIx P
(R % £ s) 47.24+17.27 63.55+13.22 -3.869 <0.001
PEGn(%)]
] 21(50.00) 12(54.55)
0.119 0.730
S 21(50.00) 10(45.45)

BMI(kg/m?,% + s) 24.93+4.53 23.94+3.77 0.854 0.397
L FEREE U/, M(IQR)] 289.60(76.25~949.17) 604.75(1 64.47~1 054.75) -1.201 0.230
F 2B 10°/L, M(IQR) | 12.11(7.86~17.80) 12.54(7.21~15.83) -0.650 0.516
RV (%)] 23(54.76) 18(81.82) 4.591 0.032
IR MLEYE R (%)) 11(26.19) 2(9.10) 2.608 0.106
TR M (%)] 8(19.05) 2(9.10) 1.170 0.279
AR (% )] 10(23.81) 5(22.73) 0.009 0.923
IR IR (%)) 8(19.05) 7(31.82) 2.206 0.137
ERCP #[n(%)] 16(38.10) 11(50.00) 0.839 0.360
BTN H [ (% )] 7(16.67) 2(9.10) 0.594 0.441
BRI (%)] 6(14.29) 1(4.55) 1.627 0.202
A Bt & IR AAINAE (% )] 21(50.00) 12(54.55) 0.386 0.534
ABEE IR LAEn (%) | 11(26.19) 3(13.64) 1.506 0.212
ARt A I RAH MAE[n (%) ] 12(28.57) 6(27.27) 0.012 0.913

F4 PEREMEAPZFHSIEE FARBIEFRIEEI BRI L

Table 4 Comparison of the impact of positive pancreatic fluid culture on disease between elderly and non-elderly groups

among patients with biliary AP

Kt

it

A (n=44)

AR (n=56)

R ML (n=21)

FiRHIaE (n=23)

157 B (n=20)

iR HI2E (n=36)

(P T £ s) 69.86+8.27 70.65+7.25
P50 (%)]
5 9(42.86) 8(34.78)
s 12(57.14) 15(65.22)
BMI(kg/m?,x + s) 24.28+3.66 23.51+3.45
AR AR, MCIQR) | 21(24~72) 24(24~72)

ML FER A U/L, M(IQR)]
H 411071, M(IQR)]

733.00(16 060~1 066.40)
11.09(7.27-14.52)

577.00(140.10~1 075.50)
9.37(6.61~11.56)

APACHE II4H{M(IQR)] 8(7~11) 8(6~9)
Balthazar CT 143 5.05+1.95 3.75+1.33"

D-" 2R [pg/L, MUIQR)]

CRP [mg/L,M(IQR)]

rR A 40t/ L A M (1QR )]
Fr R AE(%)]

1.96(0.99~4.30)
90.00(74.45~193.50)
10.15(6.82~20.61)

2.20(1.78~3.13)
60.00(15.90~119.00)
9.18(6.81~17.34)

44.45+11.50

10(50.00)
10(50.00)
24.34+4.15
48(24~78)
659.40(81.17~1 039.20)
12.97(8.11~16.50)
6(3~7)
5.35+2.73
4.07(2.32~7.50)
137.00(90.00~191.00)
17.19(7.41~24.12)

43.47+11.35

18(50.00)
18(50.00)
24.44+3.88
48(24~72)
328.50(170.70~885.25)
9.81(7.09~14.60)
3(2~7)
3.33+1.45%
1.26(0.79~2.44)%
85.00(9.20~114.25)"
7.61(3.55~14.09)"

4o kp 7(33.33) 7(30.43) 11(55.00) 7(19.44)"
Je 3(14.29) 1(4.35) 7(35.00) 1(2.78)?
KAFRLERE][d, M(IQR)] 1(0.5~3) 1(0~2) 3(2~10) 1(0~1)%
fEBER [, M(IQR)] 5(4~11) 5(4~11) 8(4~17) 6(5~6.7)
SIRS [n(%)] 2(9.52) 2(8.70) 8(40.00) 2(5.56)%
IPN [1n(%)] 2(9.52) 1(4.35) 6(30.00) 0(0.00)%
W D) SR FEBIPEL 8, P<0.0532) 55555 FRYEA He Ak, P<0.05
Notes: 1) P<0.05 vs. positive culture group; 2) P<0.05 vs. positive culture group
© MK A o B EF SR ETH http:/www.zpwz.net
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AP 1 SR SEFE 2 R 5%, Hirh 50% 52 i IPN 5]
E R TR AP gk KRG 7 T C S AT T RCH AR
FERB AN RAFFE , AEATS IR N BB AT 45 Hh 91 iy A 4% 1)
JERYL 1 S AR B P B A 2R e A AT AR
IR IPN (i & AR R, SR, fh TG R 36 v A4 iR
SRR E AR RS, BT RS
ARG, WHNAERSSBUHE RN . 1Y
S A1 A A T 24k B 0 T R T 2, R Ok A A R
R PR Y IR T AT . AN R IR R IS W
ey bR, {H I 7R B = O E BB AE
FETPN, A A A 8 77 A BH A 45 SR 10 H At A v 5
TR0 BH 5 S 5E 5 I R 2 A 2 RN il E
IR 9 B 8% G 36 7 A T R R E 04 i i 5 b
HJE A BRI AP R 4 d N 3E M\ 68.8% 1Y HE & 4
JE) o H R I T R O AN B DNA A RE AR R
BORE AT AT, KT AP TG . FRACR
PERA EEE L . W R WA, 2
8 B R A R SR SR Y S — B, R
VA0 TR B R 6F B R R L 1) RIS W SR Y LA
BAMNE

TEAHIESE o, I 40 B 5 3% PH % 2R R 41.03%
AN ) 28 70 IR MR R I B R G SR A SR B 22
A QI TR O R, LR 2% BH M B R
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