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Trends in the detection rate and antimicrobial resistance of carbapenem-
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[Abstract] Objective To analyze the trends and antimicrobial resistance of carbapenem-resistant Enterobacterales
(CRE), and guide the rational use of antimicrobial agents in clinical practice. Methods WHONET 5. 6 software
was used to analyze the isolation rate, specimen source, ward distribution, and antimicrobial resistance of CRE in
patients admitted to a hospital from January 2013 to December 2022, Results From 2013 to 2022, a total of 32 320
strains of pathogenic bacteria were detected from patient specimens collected at this hospital, among which 1 347
were CRE strains (4. 17%). The top 3 detected CRE were carbapenem-resistant Klebsiella pneumoniae (CRKP),

carbapenem-resistant Escherichia coli (CREC), and carbapenem-resistant Enterobacter cloacae (CRECL), accoun-

(feH A BT 2023-04-11

[E4WH] HWEHABRX ARSI H (2017MS08144) 5 5 B G K REHE 813 H (201702113)
LEERIAD XU (1994 =) 2o COUIED » H 4 it il B0 B 55 A= 32 2 DA S5 40 4 it 24 M 0 5
LlfEEE] B E-mail: 13947108183@ 126. com



o Y 2 A 2023 42 10 A58 22 845 10 ] Chin J Infect Control Vol 22 No 10 Oct 2023 o 1211

ting for 78.10% (n=1 052), 7.94% (n=107), and 7.80% (n=105), respectively, the detection rates were 12.37%
(1 052/8 504), 0.58% (107/18 407), and 5.36% (105/1 960) , respectively. The detection rates of CRE, CRKP,
CREC, and CRECL in 2022 were all higher than those in 2013 (all P<C0. 05) ., and the detection rates in 2018 were
higher than in 2017 (P<C0.05). The detection rates of CRE and CRKP showed an upward trend in other time peri-
ods, but the trend remained stable. The detection rate of CRECL started to decline since 2020, with a significant
decrease in 2021 compared to 2020 (P<Z0. 05). While in other time periods. the CRECL detection rate has shown
an upward trend with a stable pattern. The main source of specimens of CRKP and CRECL was respiratory tract,
followed by urine and blood. The main source of CREC specimens was urine, followed by respiratory tract and
blood. The main wards sources of CRE were cadre health care wards, intensive care unit, and department of neuro-
surgery. The resistance rates of CRKP, CREC, and CRECL to tigecycline were all 0. Comparison in the resistance
rates of CRKP, CREC, and CRECL to aminoglycosides (amikacin, tobramycin, and gentamicin) showed that resistance
rates of CRECL were the lowest (3.81%, 15.31%, 32.65% , respectively), followed by CREC (34.58%, 61.96% ,
65.22% , respectively), and CRKP was the highest (84.22%, 87.06%, 88.16%, respectively). The resistance
rates of CRECL to ciprofloxacin and levofloxacin (82. 86 % — 89. 80%) were lower than those of CRKP (97.72% —
98.35%) and CREC (94.39% - 97.83%). The resistance rates of CRKP, CREC, and CRECL to meropenem were
98.10% , 83.65%, and 82.52%, respectively. Conclusion The detection rate of CRE shows an increasing trend,

and antimicrobial resistance is severe. Clinicians should choose antimicrobial agents rationally based on antimicrobial

susceptibility test and take effective measures to reduce the infection rate of CRE.
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Table 1 Distribution of specimen sources of major CRE strains

CRKP CREC CRECL
PRI g R M MR B MR
bV %) b1 ) 4 %)
NGRS 635 60.36 30 28.04 41 39.05
R 223 21.20 60  56.08 28 26.67
il 59 5.61 9 8.41 14 13.33
43 WA/ I 41 3.90 4 3.74 3 2. 86
i JeE B 0 0 1 0.93 5 4.76
AE T 0 0 2 1.87 0 0
HoAt 94 8.93 1 0.93 14 13.33
&t 1052 100 107 100 105 100
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Table 2 Department distribution of major CRE strains

CRKP CREC CRECL
(A= BoOMRE B MBI B MR
A %) P14 ) 4 (¢79)
T B 337 32.03 43 40.19 27 25.71
ICU 202 19.20 12 11.21 9 8.57
LLEAYIw o 135 12.83 7 6.54 25 23.81
2 R 115 10.93 2 1.87 1 0.95
I P 122 11.60 0 0 7 6. 67
EAp 2 2.09 10 9.35 3 2.86
Jirge SR 19 181 0 0 4 3.81
i P R 5 0 0.48 5 4.67 1 0. 95
HAth 95 9.03 28 26.17 28 26.67
it 1052 100 107 100 105 100
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Table 3 Antimicrobial resistance of major CRE strains

VRN 971 962 99. 07 92 90 97.83 98 90 91. 84

W 7 PG A/t e £ 3 1052 1042 99. 05 107 78 72.90 105 84 80. 00

Sk f wk == 1052 1047 99.52 107 106 99. 07 84 82 97. 62

Sk 71 iy 4 1052 1044 99. 24 107 105 98.13 75 70 93.33

i 606 598 98. 68 43 28 65.12 49 31 63.27

EX = 998 979 98. 10 104 87 83. 65 103 85 82.52

kR 2 1052 886 84,22 107 37 34,58 105 4 3.81

ZAiRE R 974 848 87.06 92 57 61.96 98 15 15.31

KRR R 1052 1028 97.72 107 101 94. 39 105 87 82. 86

I3 J7 i iz PR T 1A 1052 762 72.43 107 88 82.24 105 77 73.33

- 25 R 5 3% [ A LR 2 ) R R BT 25 W I R 2 S WS A R BB AN TR 5 3% e 2013—2020 4R A HLIR i AT 71 25 B0 (N09) , 404 W2
o 6 B P AR LA T B 5 2021 4 HEL R 0 T 2 AR (N334 B0 W e B g L 96 B A Al 1

R4 20132022 AR FAFJE CRE B 32 B3 FfRG H 195 20

Table 4 Detection of CRE and the major bacterial strains in each year from 2013 to 2022

2013 4F 1826 9 0. 49 289 1 0.35 99 1 1.01 1246 1 0. 08

2015 4F 1972 8 0. 41 313 3 0.96 85 0 0 1306 2 0.15

2017 4F 2793 28 1.00 565 19 3.36 168 5 2.98 1767 3 0.17

2019 4F 3928 230 5.90 1318 199 15.10 109 9 8.26 2169 16 0.74

2021 4F 5321 315 5.92 1564 239 15.28 404 21 5.20 2755 25 0.91

Gt 32320 1347 4.17 8504 1052 12.37 1960 105 5.36 18 407 107 0.58
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Figure 1 Trends in the detection rates of CRE and the major bacterial strains in each year from 2013 to 2022
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