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Antimicrobial resistance and molecular characteristics of enteropathogenic Escherichia coli
from diarrheal patients in Beijing from 2014 to 2018
WANG Lili"?, ZHANG Xun"?, CHEN Qian""’
(1. Beijing Key Laboratory of Diagnostic and Traceability Technologies for Food Poisoning,
Beijing Centers for Disease Prevention and Control, Beijing 100013, China; 2. Beijing
Centers for Disease Preventive Medical Research, Beijing 100013, China)

Abstract; Objective To investigate the antibiotic sensitivity and molecular typing characteristics of enteropathogenic
Escherichia coli ( EPEC) isolates in out-patient diarrhea cases in Beijing. Methods 461 strains were tested for drug
susceptibility. Random sampling principle was adopted for strains isolated at different time in and counties, and 140 strains
were characterized by pulsed field gel electrophoresis (PFGE). Results The total drug resistance rate of 461 EPEC strains
was 84.8% (391/461). Ampicillin, tetracycline, and methylbenzidine/sulfamethoxazole had higher drug tolerance rates of
66.4% (294/443), 54.0% (249/461) and 45.6% (210/461), respectively. 461 strains were divided into 200 resistance
spectrums. 54. 0% (249/461) of the isolates were resistant to 3 or more kinds of antibiotics, and 1 strain was resistant to 12
antibiotics. Common resistance spectrum was only resistant to nalidixic, accounting for 4.3% (20/461). Ciprofloxacin,
nalidixic, tetracycline, imipenem resistance rates and types of drug resistance spectrum were slowly increasing year by year.
140 strains produced 136 PFGE patterns, and there was no dominant pattern. The similarity coefficient was 53.3% to
100. 0%. Conclusion The resistance of EPEC isolated from diarrhea patients in Beijing was serious, the spectrum of
resistance was complex, and the variety of multiple resistant strains and resistance spectrum increased yearly. PFGE patterns
showed diversity.
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Table 1 Antibiotic susceptibility of EPEC strains
in Beijing during 2014-2018

bR M 252/ % T2/ % U/ %

AMP 66.4 (294/443) 4.1 (18/443) 29.6 (131/443)
AMS 32.1(142/443)  26.0 (115/443) 42.0 (186/443)
CFZ 44.9 (199/443)  24.8 (110/443) 30.2 (134/443)
CTX 24.3 (112/461) 1.5 (7/461)  74.2 (342/461)
CFX 4.1 (19/461) 3.3 (15/461) 92.6 (427/461)
CAZ 4.7 (21/443) 7.9 (35/443) 87.4 (387/443)
CHL 11.7 (54/461) 5.2 (24/461) 83.1 (383/461)
CIP 11.5 (53/461) 2.4 (11/461) 86.1 (397/461)
GEN 21.7 (100/461) 2.6 (12/461) 75.7 (349/461)
IPM 1.6 (7/443) 2.3 (10/443)  96.2 (426/443)
NAL 41.6 (192/461) 0.0 (0/461)  58.4 (269/461)
TET 54.0 (249/461) 2.8 (13/461)  43.2 (199/461)
SXT 45.6 (210/461) 0.0 (0/461)  54.4 (251/461)
AZM 24.4 (108/443) 0.0 (0/443) 75.6 (335/443)
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Table 2 Antibiotic resistance of EPEC in Beijing during 2014-2018

2014(n=18) 2015(n=24)

2016(n=128)

2017(n=141) 2018(n=150) &1 (n=461)

g i bt " i bt " i bt " i bt " i bt " i b
eSS CR734 % TR % TR % TR % TR s B RREL %
0 6 33.3 1 4.2 20 15.6 21 14.9 22 14.7 70 15.2
1 3 16.7 3 12.5 22 17.2 37 26.2 19 12.7 84 18.2
2 2 11. 1 9 37.5 18 14. 1 14 9.9 15 10.0 58 12.6
3 3 16.7 4 16.7 19 14.8 26 18.4 36 24.0 88 19.1
4 3 16.7 2 8.3 18 14.1 19 13.5 19 12.7 61 13.2
5 0 0.0 3 12.5 13 10.2 12 8.5 21 14.0 49 10. 6
6 1 5.6 1 .2 8 6.3 9 6.4 9 6.0 28 6.1
7 0 0.0 1 .2 8 6.3 3 2.1 9 .0 21 4.6
8 0 0.0 0 .0 2 1.6 0 0.0 0 .0 2 0.4

7 AMP ,AMP-CFZ-CTX-TET-SXT .NAL-TET, 4351 /%
2.8% (13/461) .2.0% (9/461) fl 2.0% ( 9/461) ,
He44 W 14 A2 0% WL EPEC i 2533 Il % 3.
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Table 3 Common drug resistance spectrums and strain

distribution of EPEC in Beijing during 2014-2018
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3 5IHSE 2014—2018 4F 14 FPHTA: 1 B i 25 % NAL 20 4.3
(R 4) JF AT 258553 Hr . CIP [TET Tfif 245 38 43 AMP 13 2.8
AMP-CFZ-CTX-TET-SXT 9 2.0
B ¢ )
Wk 2014 /9 5.6%(1/18) 50.0% (9/18) Z£ 18 NALTET 9 2.0
FHZE 2018 4514 14. 7% (22/150) .63.3% (95/150) CFZ 8 1.7
IPM h 2015 4¢3 HUR S8 [ TF 2 2018 40 25 5% TET 8 1.7
AMP-AMS-GEN-NAL-TET-SXT-AZM 7 1.5
3.3%( 5{150) o NAL T 25 2 i 2014 41 16. 7% AMPAMSTET-SXT . L3
(3718) 2218 L J+ 2= 2017 41 45. 4% (64/141) AMP-GEN-TET 6 1.3
ARAGE T 2014—2018 4F 1 Tiif 25 3% , 4% 5t 32 0 AMP-AMS-CFZ-CTX-NAL-TET-SXT 5 1.1
e e v N AMP-CFZ 5 1.1
5 ARk AL BT 192 M Y5 9% 5] EPEC 43 55 B (14 i 2 3% AMP-CEZ-CTX S o
FhRZBAEYE £, 4y 5 11,2070 75 F1 91 Ff . Tiif 3 AMP-CFZ-CTX-NAL-TET-SXT 5 1.1
2 R 3 KD B A R L i 25 R T E 43 ) CHL-TET-SXT 5 L1
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Table 4 Annual drug resistance rate of EPEC in Beijing during 2014-2018
Pk % 2014 2015 2016 2017 2018
AMP — 83.3 (20/24) 63.3 (81/128) 61.0 (86/141) 71.3 (107/150)
AMS — 2.2 (7/24) 56.3 (72/128) 24.1 (34/141) 19.3 (29/150)
CFZ — 45.8 (11/24) 39.8 (51/128) 47.5 (67/141) 46.7 (70/150)
CTX 1.1 (2/18) 33.3 (8/24) 21.1(27/128) 27.7 (39/141) 24.0 (36/150)
CFX 0.0 (0/18) 0.0 (0/24) 7.8 (10/128) 2.1 (3/141) 4.0 (6/150)
CAZ — 0.0 (0/24) 5.5 (7/128) 5.0 (7/141) 4.7 (7/150)
CHL 33.3 (6/18) 4.2 (1/24) 12.5 (16/128) 9.2 (13/141) 12.0 (18/150)
crp 5.6 (1/18) 4.2 (1/24) 10.9 (14/128) 10.6 (15/141) 14.7 (22/150)
GEN 33.3 (6/18) 29.2 (7/24) 23.4 (30/128) 16.3 (23/141) 22.7 (34/150)
PM - 0.0 (0/24) 0.0 (0/128) 1.4 (2/141) 3.3 (5/150)
NAL 16.7 (3/18) 29.2 (7/24) 44.5 (57/128) 45.4 (64/141) 40.7 (61/150)
TET 50.0 (9/18) 45.8 (11/24) 53.9 (69/128) 46.1 (65/141) 63.3 (95/150)
SXT 38.9 (7/18) 54.2 (13/24) 44.5 (57/128) 39.7 (56/141) 51.3 (77/150)
AZM — 33.3 (8/24) 28.9 (37/128) 17.7 (25/141) 25.3 (38/150)
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