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[ Abstract] Objective To study the risk factors and strain resistance of Escherichia coli
with extended-spectrum B-lactamases (ESBL)-producing bloodstream infection, so as to provide
clinical basis for rational use of antibiotics and effective prevention and control of bloodstream

infection. Methods The clinical data of patients with bloodstream infections caused by
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Escherichia coli in a tertiary hospital in Chongqing from January 2018 to December 2022 were retrospectively
collected. The clinical characteristics and drug resistance of bloodstream infections caused by Escherichia coli
were statistically analysed. According to the ESBL confirmation test of Escherichia coli strains, the patients
were divided into the ESBL-producing group and the non-ESBL-producing group. The chi-square test was used
to compare the differences in influencing factors between the two groups, and then the independent influencing
factors of ESBL production were analyzed through multivariate Logistic regression. Results A total of 408
patients were included. The detection rate of ESBL-producing strains was 60.3% (246/408), and the detection
rates in the nephrology department and the intensive care unit were relatively high (both>76.0%). Diabetes
[OR=1.98, 95%CI (1.24, 3.17)] and urinary tract intubation [OR=1.60,95%CI (1.02, 2.51)] were independent
influencing factors for bloodstream infection with ESBL-producing Escherichia coli. The resistance rate of
ESBL-producing Escherichia coli to levofloxacin and ceftriaxone was >90.0%. Moreover, the resistance rates
of the second-generation cephalosporins (except ceftazidime), compound sulfamethoxazole, ciprofloxacin and
amtronam were significantly higher than those in the non-ESBL-producing group (P<0.05). Both groups of
strains showed high sensitivity to amikacin and carbapenem drugs. Conclusion The severe current situation of
bloodstream infections caused by ESBL-producing Escherichia coli in this region showing a high prevalence of
drug resistance characteristics. Diabetes and urinary tract intubation, as independent risk factors, suggest that
key monitoring should be implemented for such high-risk populations in clinical practice. Given that ESBL-
producing strains remain sensitive to carbapenems and amikacin, it can be recommended as the first empirical
medication. It is of great public health significance to achieve the effect of curbing the spread of such multi-drug
resistant bacteria by establishing an early warning system based on risk factor assessment and standardized

management of invasive operations.
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Table 1. Basic characteristics of patients with Escherichia coli bloodstream infections
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=60 196 48.0 RN e 192 47.1
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I 3 9 95 136 333 AEICU
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R ML 93 22.8 =14 243 59.6
<14 165 40.4
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2 2018—20224E FESBLAMGIZEF MG H %
Table 2. Distribution of ESBL—producing Escherichia coli
detections from 2018 to 2022

ey RS (k) ESBLAZHIEC (#%) ESBLEZHZ (%)

20184F 86 54 62.8
20194F 68 48 70.6
20204F 73 45 62.0
20214F 106 62 58.1
20224F 75 37 48.7

R3 KIFEAENRBELEERZESHRESBLAVKEH
1B (5 K H 108k I LR FIZE )

Table 3. Departmental distribution of patients with
Escherichia coli bloodstream infection and detection
of ESBL (only departments with more than 10 strains
detected are listed)

A= BB (BR) ESBLAGHEC (k) ESBLEGHIE (%)

QIR ZS S 50 26 52.0
THAER 47 29 61.7
ICU 46 35 76.1
i RiERE 44 28 63.6
WPRBH 35 22 62.9
Jibsga 27 13 48.1
7Rk 25 17 68.0
2128 19 11 57.9
LAY 18 7 38.9
e 17 13 76.5
DR 12 7 583
Bl 10 7 70.0
NI} 10 4 40.0
Mz HRE 10 3 30.0

2.6 MAEBRRFRFEFENERAELGY
HOTH 241 53 47

Xt 15 RO 25 P AT I 25 PRGN, S5OR
AN K 5 X e S R BT 2R He i ( 86.8% )

F4 BRRSTIRBREKGIRFAETESBLAIZMIME RN (%) ]
Table 4. Univariate analysis of the influencing factors of ESBL production by Escherichia coli in
bloodstream infection [ (%)]

(S FPESBLAL (n=246) AEr~ESBLAL (n=162) Ve P

AR (%)
<60 116 (47.2) 93 (57.4) 0.897 0.344
=60 130 (52.8) 69 (42.6)

5
i 130 (52.8) 69 (42.6) 371 0.054
5 116 (47.2) 93 (57.4)

FERIPIR
WA PRAE B 123 (50.0) 71 (43.8) 1.255 0.263
LA B 122 (49.6) 78 (48.1) 0.034 0.854
JFF ARG 97 (39.4) 63 (38.9) 0.000 0.995
- T 2 5 84 (34.1) 52 (32.1) 0.104 0.747
HEIRIR 82 (33.3) 35 (21.6) 6.008 0.014
B g 78 (31.7) 55 (34.0) 0.133 0.715
L 58 (23.6) 35 (21.6) 0.118 0.731
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SES FEESBLA (n=246) AEF“ESBLAH (n=162) Ve P
AR Il AT 57 (23.2) 44 (272) 0.634 0.426
1R E
W PRIB TR 133 (54.1) 62 (38.3) 9.142 0.002
LRV e k=g 113 (45.9) 79 (48.8) 0.211 0.646
HLAE <, 53 (21.5) 21 (13.0) 4.284 0.038
YA
[ e 3fA g 136 (55.3) 77 (47.5) 2.053 0.152
FEX AR 110 (44.7) 85 (52.5)
I3 HFARL
= 131 (53.3) 71 (43.8) 3.104 0.078
i 115 (46.7) 91 (56.2)
AfEICU
= 35 (14.2) 11(68) 4.683 0.030
A 211 (85.8) 151 (93.2)
fEBErt = (d)
=14 151 (64.1) 92 (56.8) 0.675 0.411
<14 95 (35.9) 70 (43.2)

FR5 MR XFIEFRE~ESBLEMEZN S ERENH
Table 5. Multivariate analysis of influencing factors of ESBL production by Escherichia coli in bloodstream infection

iS5l B SE Wald 1 OR (95%CI ) P
Wl e 0.68 0.24 8.12 1.98 (1.24, 3.17) 0.01
W PR A 0.47 0.22 4.20 1.60 (1.02, 2.51) 0.04
HLkE < 0.32 0.32 0.98 1.37 (0.74, 2.56) 0.32
AfFICU 0.67 0.38 3.15 1.96 (093, 4.13) 0.08

FR RS A A (57.1%) . & 5 B e B T s
(51.2%) MNP E (49.0% ) . HURFR S
R RGNS (99.3% ) , HkHh
Juftilir (98.5% ) . SkfErH (98.5% ) FIBik
&2 (98.0%) . Wk 6.,
2.7 MmimBEF~ESBLEIEFESBLK A
HE T2

72 ESBL K ¥ A B X 15 Fhiys i 25 99 1) i
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e AR YD B RSk A AR T 25 338 > 90%; k7
ESBL T PRI 2] 25 5 5 (1) 2 22 ARV A (78.4% )
H SR Ty B e g (40.7% ) o 2 B REXT
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AL Sk, 2R . SkAfle | SkAanbis
ZAT g F S F K S R T 2 25 S S
BN (P<005) ., Wk,

*6 MR RGEFFRNSHINHEAYHNAHLER
Table 6. Results of drug susceptibility of Escherichia coli in bloodstream infection to 15 antibacterial drugs

LR R (#) 252 (% ) S (#) R (%)
kA AA A 233 57.1 175 429
KAk 85 20.8 323 79.2
Kb 91 223 317 777
Skfum s 75 18.4 333 81.6
AR 75 18.4 333 81.6
kA 6 15 402 98.5
Jefb¥Er 6 15 402 98.5
i8] 3 0.7 405 99.3
52 7 T i Y e 209 51.2 199 48.8
kK RU e 354 86.8 54 132
HRV A 200 49.0 208 51.0
Ahrg 78 19.1 330 80.9
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LB R (#k) 2% (%) S (kk) IR (%)
LER 91 223 317 77.7
KKE# 97 23.8 311 76.2
K 2 8 2.0 400 98.0

iE: RATEL, SEATHE,

#R7 FFESBLEIEF"ESBL AR A B M ZE R EL &

Table 7. Comparison of drug resistance rates between ESBL—producing and non-ESBL-producing Escherichia coli

FZESBL (n=246)

AEPZESBL (n=162)

RS R CF) W2 (%) R (B 2% (%) 4 r
AR 223 90.7 10 6.2 284.6 <0.01
DS ulyE | 77 313 8 49 412 <0.01
kA fth 81 329 10 6.2 40.4 <0.01
Sk s 75 30.5 0 0.0 60.5 <0.01
AR 67 27.2 8 49 324 <0.01
B (ok=5:E | 6 2.4 0 0.0 - 0.09
JEAbLs R 6 24 0 0.0 - 0.09
WV ek 3 12 0 0.0 - 0.28
527 e VY e 143 58.1 66 40.7 11.8 0.01
k=K RU 227 2.3 127 78.4 16.4 <0.01
HHY A 142 57.7 58 35.8 18.7 <0.01
Bl 78 31.7 0 0.0 62.5 <0.01
TR 68 27.6 23 142 10.2 <0.01
RAEZE 62 252 35 21.6 0.7 0.40
Bk AL 6 2.4 2 12 - 0.49
E: RET,

N W, BRI ORCRE F a5 AT 6
3 itig
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