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Distribution and drug resistance of pathogenic bacteria in culture
of bile collected by ERCP
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Abstract

Background and Aims: Biliary tract infection is a common acute abdominal disease. It can lead to
septic shock and even death if not treated on time. So, knowledge of the bacterial species and their
antimicrobial sensitivity patterns are critically important for guiding clinical treatment strategies. This
study was conducted to analyze the distribution and drug resistance of pathogenic bacteria in bile culture

obtained by endoscopic retrograde cholangiopancreatography (ERCP) in patients with biliary tract
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diseases, so as to provide basis for rational use of antibiotics in patients with biliary tract infection.

Methods: The data of 1 141 patients undergoing ERCP for biliary tract disease with bile culture and
drug susceptibility test in Foshan First People's Hospital from January 2016 to December 2019 were
retrospectively analyzed. The identification of microbial strains isolated from the bile samples of the
patients and drug susceptibility test were determined by VITEK2-COMPACT automatic microbial

identification system. Further, the results between patients with gallstones and those without gallstones

Results: A total of 745 strains of pathogens were isolated from bile culture, including 488 types of gram-
negative bacteria (65.5%), 195 types of gram-positive bacteria (26.2%) and 62 types of fungi (8.3%).
The top three pathogens were Escherichia coli, Klebsiella pneumoniae and Enterococcus faecalis,
accounting for 33.4%, 12.6% and 8.2%, respectively. The Escherichia coli, Klebsiella pneumoniae and
Enterococcus faecalis showed the highest resistance rate to trimethoprim, ampicillin and clindamycin,
respectively. The antibiotic resistance patterns of Escherichia coli, Klebsiella pneumoniae and
Enterococcus faecalis to different antibiotics varied from 2016 to 2019. The incidence of biliary tract

bacterial infection in patients with gallstones was higher than that in patients without gallstones (67.5%

Conclusion: Both the bacterial species composition and their antibiotic resistance pattern of the
pathogens of biliary infection are dynamically changed over time. Clinical treatment should be directed

by bile culture and sensitivity test results, so as to ensure rational use of antibiotics, maximizing the
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were analyzed and compared.
vs. 58.8%), but patients without gallstones were more likely to develop antibiotic resistance.
benefit of patients and reducing the generation of drug-resistant strains.
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X R E S AR AR A L E 2 RS, ERCP #53%
EH AR, ®BEIFLK, HE, XK TR (868
M) ESEHEARIE , e Bk s R, ARG RE
¥, WO 2R .

B PR AE K3k R i) 10 mL 3% 20 mL G
TRV S 25 b BB R IR S e o B R A R A, R
L T F OIS 30 min 35 B B 2%
1.4 KIGMNEFSIKF

VITEK2-COMPACT 4 [ 2y 4 B 45 22 25 8504 S i
B BRI R . 2l
FH MH P-4 [ 32 A LR A w5 294t R I
Oxoid 28 A 5 J 45 B PR A K 3% A7 TR ATCC25922
S B0 A BR T ATCC25923 L K fil 4 A1 26 1
ATCC27853, ¥4 |y T3 AE Hf I PR 4G 56 O 4 it
1.5 RERNSBEESHESH

JIR T A AR SR B R 326 G I R 4 R S I K S 56
EhREILZ B4 (CLSD) il 2 A AR P R A7 . BE T
B A% SR FH B A8 LU S I T B 122 B LT B 0 B8 5 5%
Plike nJ B TR R AT S o TR R 45 A RN 2 o) BT R
FH v [ A B 3220 B 19 VITEK2-COMPACT 4> [ 3h 40 1
KRN ARG, RN A R R S E A R
Fi kg, #aA A MO R K-B ik, HrSs
18 2016—2018 4F: CLSI A7 #E #E47 1 12 .

1.6 SitFELE

% FH WHONET-5.6 35 % 24 5 45 R 347 58 1 43
Bro THECTERILIBIE (Eor ) [0 (%) 13N,
2H 8] He 32 R xR 56 R Fisher K 565 132 B8y
o brifE2E (Fxs) Fon, Y HLECR T 46 56
Ji 253815 P<0.05 KRG G E L.

2 % B
21 —fER
1 141 BIRHFE B B, Bk 646 1 (56.6%) ,

L4951 (43.4%), FHFH N (61.29+6.26) %
B — BRI G 1.
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Table 1 General information of patients
WiH 1%n(%)] X P
AR ()
>60 712(62.4)
8.93 0.046
<60 429(37.6)
i
L 646(56.6)
435 0.386
& 495(43.4)
RIS A
H 886(77.5)
5.25 0.017
X 255(22.5)
A5 28 Jir S
A 714(62.5)
9.03 0.041
JG 427(37.5)
HEHa R T
A 878(76.9)
5.02 0.020
g 263(23.1)
SR DR
fi 855(74.9)
1.68 0.145
TG 286(25.1)
Wt FA R
1 310(27.1)
11.03 0.022
Tc 831(72.9)
BHIR I
B 303(26.6)
5.52 0.263
i 838(73.4)
KR
H 135(11.8)
6.87 0.161
7 1 006(88.2)

2.2 REEEMAEE G

FE 1 141 B IR GE s B, IR R R Bk oy
B 745 BRAN TR, 60 Bl AR TR, b R 2 [ BB
488tk (65.5%); % [RPHMETRE 195k (262%); H
621k (83%). 4B HEA T 301 K IR A I
T 5 s B AT TR S 2 K A o R 55% (R2).
2.3 EZRKAMEmMZAER

R 1 10 3 Fh 32 2 25 B T 43 301 oA K g 35 A
BRIl AR o T A TR RN AR SRR R MR . L K R
WX Z MR 2R RS . RIBRAR . Ml
4 50 B AT TR R S 1R P B AT I 24 R R e I P AR R
O35 R HARERE (41.2%) . ERTUAK (42.6%) F

http://www.zpwz.net



3

FKEK , % : 2 ERCP 3% 12 3k BUIE 7 3 7 0 JR B 20 A BT 24 M o AT 379

W 22 R (45.0% ) o 2% TG B M TR 0T D B4 38 00k
M 2558358 0% (#3) .
2.4 FEZRKAMEMZAERL

it 2 TQ PH M T =2 B ER A, K B X
ZRPIAE R R m TRAEFE IR . kA .
JR: F BR T RN % A B BR TR T 24 2R 05 = b AR R 4
XA R (42.6%) . HREER (524%) TR
WU (41.0%) o M BR R 28 G 5 BR R T T 8
ORIk 96 ok 9 TR 0 i 25 R 0h 0%, MR EE &
(#£4),
25 HBEBRP=Z(NARFHHTHHER

TE2016 451 H—2019 4F 12 H [8], [HiE 7 5 K

oo 35 s T R B ERRER Y R KL
P L Sk At il e A Sk 96k o R Y I 24 3R IR AR
TRk g, S AR R Sk 7 oK 1) T 24 SRR AR
M (Bl 1A) . 7E2016 4E 1 H—2019 4 12 F Ja],
T 43 Wil R e T A B Sk A 2K bR R 2 R R AR
Fhor, XF &R TR L kg R AN RE 1Y i 2
RHEE TR (E1B) . #£2016 4F 1 —20194F 12 A
], BB RMERENAITHER . 495 £ . ©
PRBEER . B TR DU BR K 25 R AT, X
WK g 22 PR () T 24 6 75 AR T R, X P AR RN Sk 9l 2
WRIH AR HF A = B E (1B 1C) .

&2 BBt REES B RMAMEE

Table 2 Distribution and composition of bile pathogenic bacteria

9 S5 AL FAIRHE (%) i JE AR FIREE (%)

B2 QPR 488 65.5 2 [C PR TR 195 26.2
PN A i 255 33.4 Fe kiR 61 8.2
ifi 9 5 E AT AT 94 12,6 PR 3K Al 42 5.6
2 Al A T 40 5.6 GERERERR A 22 3.0
I8 AT 7 30 43 B AR 9 12
B S A FFT R 15 2.1 P SR 8 1.0
PR 9 13 M-I R 6 0.8
PR S AR A 7 1.0 N e 5 S BR T 5 0.8
REK SN 5 0.8 R AERT 5 0.8
e A 4 R TRT 5 0.8 A AR 5 0.8
BTV R 5 0.8 FH AR 4 0.5
T AT FOTA 2 0.3 VB ZF 7R F AL A 4 0.5
BIEIEATE 2 0.3 Al 0 % K T 3 0.4
BB 2 0.3 Y782 4] 3 0.4
I 57 MR T T 1 0.3 M FLER T 2 0.3
RN L) 1 0.1 e SR 2 0.3
BRI B BT I B 1 0.1 TG ER 2 0.3
R R MR AT T 1 0.1 VS I A4 BR 2 0.3
AR R IR TR 1 0.1 B FRAERR T 1 0.1
NGl Z BT 1 0.1 752 3] 1 0.1
TN 1 0.1 ek 1 0.1
57 AT RRFT IR 1 0.1 IR AR 1 0.1
EICHIT 1 0.1 VLV TR A 1 0.1
[EE i) 1 0.1 JRIZ AR BR AT 1 0.1
JE R 1 0.1 PR TR T 1 0.1
T LA RRAT 1 1 0.1 it A A BR T 1 0.1
ERLEEAR T 1 0.1 IR IR AR 1 0.1
NE TR 1 0.1 R EHEERTA 1 0.1
A AT 1 0.1 LR 62 8.3
W AT IR AT 1A 1 0.1 H SRR 59 8.0
HEICARPALHLTAT 1 0.1 TRBR B IR BS T 1 0.1
V- AR T 1 0.1

ISR 1 0.1
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Table 3 Analysis of resistance of major gram-negative bacteria to common antimicrobial agents
i PN7EE it 5% e FE AT A A2 R B
L7 M55 (%) AR 255 (%) AL 253 (%)
EAR NN 49 21.0 40 42.6 3 7.5
A 10 4.2 0 0.0 1 2.5
e 22 R 10 4.2 8 8.5 18 45.0
S5 A 14 6.0 2 2.1 2 5.0
FH 4TS W R i e 105 41.2 18 19.1 11 11.7
ZE T AR 3 13 0 0.0 0 0.0
IR PG A/ b £ 1H 3 1.3 0 0.0 0 0.0
FHRR 1 0.4 0 0.0 0 0.0
RV e hr 4R 1 0.4 0 0.0 0 0.0
Sk Ak 61 26.2 7 7.4 6 15.0
Aol s B 2 0.9 1 1.1 0 0.0
KAt A 49 21.0 7 7.4 4 10.0
AR 2 0.9 0 0.0 4 10.0
SKAPET 2 0.9 2 2.1 0 0.0
SAEAbE (B RK) 7 3.0 1 1.1 1 2.5
AR E AR 9 3.9 6 6.4 0 0.0
PUERE 0 0.0 0 0.0 0 0.0
F4 FEEZRKMAUENELREHYR AT
Table 4 Analysis of resistance of major Gram-positive bacteria to common antibiotics
- el ERTA 2378231 SR HEERTA
[ 252 (%) AL 25 (%) AL M 25%(%)
ERR YN 0 0.0 14 333 2 9.0
RTER 3 49 0 0.0 0 0.0
g 2 K] 32 10 23.8 0 0.0
FFRRIR 0.0 0 0.0 6 27.3
ORHE 12 19.7 14 333 6 27.3
TMEE R 26 42.6 8 19.0 5 22.7
BT AT 16 26.0 0 0.0 0 0.0
HER 1 1.6 22 52.4 2 9.0
EZSES 17 27.9 5 12.0 1 45
LT R 1 1.6 1 2.4 9 41.0
KA b 0 0.0 0 0.0 1 4.5
ThER 0 0.0 0 0.0 0.0
KA P 0 0.0 0 0.0 0.0
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Figure 1 Trends of drug susceptibility test results from 2016 to 2019
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A: Trends of drug susceptibility test results of Escherichia

coli; B: Trends of drug sensitivity test results of Klebsiella pneumoniae; C: Trends of drug susceptibility test results of

Enterococcus faecalis

26 FAMIELEAEETEWRRESHAMAER
1E 886 15 I 18 25 A1 f8. 3% v 288 ] (32.5%) f&
FHRRIE WoR O o BE A B T8 3R R L4 B
592 BRI T, o 2= [REPETE 383 kK (64.7% ) ,
B2 [CBHPE R 158 bk (26.7%), BB 518 (8.6%) .
255 AR AL 45 47 105 1) (41.2% ) H 3 RH I i
INTGHR o AR IR HBE IR RS 77 B34 3 133 B
JRB, o2 [CEH R 91 Bk (68.4%), #*%4[G
FHPETR 31 Bk (233%), HE 118 (83%). A
R RN IE A £ 1 T 3 A6 9 R AR AR R R R %
AP . IR FCFEATE MR (£5), IHiEZ
R T 2 I R R DL T 24 A T 2 SR AIG
TARNMRIE S, A B3, K A v Rl R 5 75 10 oA
25 R B = P A R i B AR BE (41.7% s
46.1%) FIZEEVGHR (38.7% vs. 60.0%) (£ 6). JH

© MR # EHBIFFEIH

1 45 A7 B A 28 i BR A N v MRRE 3R I 25 R K TR
JRIE 25 1 B, 000 R 37.2% A1 70.0% . AHGE 45
BB R i BR A N T A R A 25 e T AR I 45
B, W 57.6% F10.0% (7).

x5 FEAMIEEREBZFBTRERESHRIEBLL
Tabel 5 Distribution and composition of bile pathogenic
bacteria in patients with and without gallstones

B2 QR 383 64.7 91 68.4
Kigp¥ew 206 34.8 49 36.8
Jiti 5 5 B AVT AT 74 12,5 20 15.0
GEESFE ) 30 5.0 7 5.3
B2 [ PP TR 158 26.7 31 23.3
FEHERT 51 8.6 10 7.5
PR Bk A 33 5.6 9 6.8
i) 51 8.6 11 8.3
http://www.zpwz.net
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Table 6 Analysis of resistance of gram-negative bacteria to common antibiotics in patients with and without calculi (%)

- PN S0 Jifi 5% e FE AT IS &N
4k B[ 45if A4 450 [
FURPEA 18.90 25.64 38.67 60.00 9.38 0.00
A 4.85 0.00 1.33 0.00 0.00 14.29
R 2 R 4.38 2.56 17.33 5.00 46.86 42.86
Wil 5.34 7.69 4.00 0.00 3.13 14.29
FH 4 I B i Y S 41.75 46.15 17.33 25.00 28.13 28.57
BT AR 0.00 0.00 0.00 0.00 0.00 0.00
WA PG A/ b £ 2H 4.85 7.69 4.00 15.00 6.25 0.00
FHRR 0.00 0.00 0.00 0.00 0.00 0.00
BRI R 4ER 1.94 2.56 1.33 0.00 9.38 14.29
SN 23.79 30.77 9.33 0.00 12.50 28.57
JETEATID B 0.00 5.13 1.33 0.00 0.00 0.00
A AR 0.00 33.30 9.33 0.00 6.25 28.57
LA 0.97 0.00 0.00 0.00 9.38 14.29
SLAPET 0.97 0.00 1.33 5.00 0.00 0.00
KA IE(SL TRR) 3.89 0.00 4.00 0.00 0.00 14.29
SKAIRSE R 4.38 0.00 5.33 15.00 0.00 0.00

x71 HANMEERBRETEZ=RAMEXE LNELH
S (%)
Table 7 Analysis of resistance of gram-positive bacteria to
common antibiotics in patients with and without
calculi (%)

N FEMER T P75
IS I ]
FURPEA 0.00 0.00 33.33 14.28
AR R 5.88 0.00 0.00 0.00
R 2 R 3.92 0.00 21.21 0.00
GINZ)IN 0.00 0.00 0.00 28.57
AN 21.57 10.00 30.30 14.28
SUMEER 37.25 70.00 15.15 28.57
BT AR ST 25.49 30.00 0.00 0.00
HRR 0.00 10.00 57.58 0.00
PUIRER 27.45 30.00 15.15 0.00
SLAUMERR(SEEE V) 0.00 0.00 0.00 0.00
el R B 0.00 10.00 3.03 28.57
A A 0.00 0.00 0.00 0.00
3 i it

fERCIRAET , AR R R Y. H8E
B ZR 25 Ay JIEAE o e B R A AL 5 i, R Y
HE 52 B BEAS, B P9 A0 BR300 AT 1 A IELE 0 AH 4
SEHUBA S — R Ay 5 A R R A A
Bk H TWiE , A R DO HE R 1 T P2 AF AR
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— B 2B AR A 1 141 9% L Hh X
TE P AR R R B R BOE R, % b X E 3 Rk
el FED 2RI R F, 5 65.5%. 4
B R HE AT 3L R 3R A T L IR e TR A TR R
JHERE Y R E 0 R, KB RETFSh
TEC TR R T AR AT, TR] U ] AH G 4 ok
HiE . AN 3 3R 35 2 1 745 bRam i, 3L
A 22 OB ME TR 488 Bk, = [RFHPETE 195 #k, H
PR 62 Bk, 4R JIF G R g s i A Y s AR AR Ak
BEA:BF 9% 60, 4E % >60 % FIRE 7 A ERCP T
AR SR R E R AR IGE SR (g ik ST fE R R RO, R
WFFE b B B E AR A (61.29+6.26) %, LIE R
BENTE, SRS R 5., ZEATRKH
0 R AR FEE R AT L HLAR KBTI 0k 55 A B I
5 RS | N 7B 0B R VA S QSRR
Je g KUB: o MBEAE S Lok &, 31041 (272%) A
FARY, RFEERTEFTNE LRILHEZRTFAR
Ho XHUEIREM Z X E T AL, BN
MHIE 2B A, EPAERMMAERKEE, B
JIR R Y e A R BT T 2 R kA R 4 R A
FFE, N E R A e bRk B, KA GE R S
T, ORKEB o i RS 2R BRI AT R R 4
S AR L 11.8%, $ER AN EE
TR S BN R ik E TR 1T 212 ERCP,
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TKEK, % . 2 ERCP i 12 3K BUAE 7 3% 70 0% & W 20 A7 KTt 26 M AT 383

N R R N £ B o 1 - B 1 T Y2
AR X U R R, KpRAEE . MR
By {1 TR R0 4 1 B M TR TS 24 o8 B R B AR R A
AR AECRE (41.2%) . 2 RVPIAR (42.6%) FI0E
g Z M (45.0%) . 2016 -1 H—20194F 12 H, K
Wi B WA Z 0T B B TR R A L Sk A il
iy o Sk At A WE 0 Sk A6 Wk o I G T 24 % AR B
B, X SRR I Sk e R 1Y i 2 R AT B
it 58 e B A TR X Sk A 2 BT AR R T 24 B AR T
X G P AR Lk IR - DRI AR BE A T 24 R 0% A
TR MR RS R 4 B BT A7 R 2 EC PH M R X
T3l B ORIk f R S R BORR R o ek . R
% BR TR RN 2 0 B BR TR T 24 2 A S BT AR R AT
TEMREE R (42.6%) . B R (52.4%) FZEJE F R
WA (41.0%). 7E20164F1 H—20194F 12 A\, B
BB KA IAICR R . 4B R . mRER.
4 U TR DU PR 2R 24 AR AR TR, % ik g 2z [
1) TS 247 338 328 A0 [ o 5 439 D B ) DA A R Y
BiAE R E T2, T 25 5 AR N 2. 43 b Al
Aelr A F A (1) 76 AR SRHUIB T 35 7% 25 B0 5 i
KZOPHEBHT S A RHTIRIT . — MBIk
Sk 4 B 2 AR A S A A R ERER
A7 PN Sung A8 PRIF G th B AR 2RO A0 TR 24
PEAR TR S fa b 2R 22— Puds R il Fn i
MG IR ZEm A ME A, LR
12 T 2 R G A T A, SO R T R B - N B e
(Extended Spectrum Beta-Lactamases, ESBLs)
R A o (2) 48 B 4 75 ™ IR T JR s 75
Bi kB B T 4~7 A2, HER 05T HE s K
B (27 d) Al B0 Az 2202 JIE 8 40 5 T 24 9 A s 1A
RO R TFEPNE I W, I8 BRI Sl
AP 2 1~3 d 0 2 i 2 B ik L) 5 0 Bk
F 4~6 d BT 1Y Z 5 it 245 bR LG 22 S RS it R
SC, ABAS AR 1~6 d I JIE G R £ 2
MR e 50 P A 7 d DL A IE S R Y 2 T 24
FPRAR LG L BB BT, R RETE N 25D b
O W IR IT R TR W AR AR, (il 25 R i — 2
Perm, AR R FH 25 B i B s RS 4 24 B 4t AR e B
PUH 25, HFHMIRITIT R

AWK H B T IR IE 45 A B AR I TE 45
S IR 4 B A3 A RN 2508 O, R BRAE 9 A 5
S HTEY 1 141 5] H 38 g e AR E 886 5l (77.5%)
BEAMELS A, TSz X AN LS
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A S AR AR 2 IR G, B IS A8 B IR T R
R IRV 2t 4 7 LT 235 4 T B R o R 5
A JIF R e 1) R R L WIS R R BIE T 45 R
BRI BATE IR v w0 RS Kk X R L
PG 25 1 2558 B E AL T AR IR E &5 4 B E, T BE
HARMISE AW AE RS, 4 B E 8 iR . RiE
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