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Resistance genes and prevalence clone characteristics of carbapenem-resis-

tant Klebsiella pneumoniae in China from 2017 to 2019

LONG Hua-jing', QIU Fang-hua®, LIU Dao-li', ZHOU Yi', WU Jia-yi', HE Yang-fen'
(1. Department of Laboratory Medicine; 2. Department of Healthcare-associated Infection
Management , The A f filiated TCM Hospital of Guangzhou University of Chinese Medicine,
Guangzhou 510000, China)

[Abstract] Objective To explore the prevalence clone and molecular epidemiological characteristics of carbapenem-
resistant Klebsiella pneumoniae (CRKP) in China, provide practical data support for clinical trace as well as real-
time monitoring on prevention and control of CRKP healthcare-associated infection. Methods Literatures related to
CRKP strains in China from 2017 to 2019 were collected through literature retrieval, places where strains could be
collected were included in analysis, literatures on drug resistance genes detected with polymerase chain reaction
(PCR) and sequence type (ST) detected with multilocus sequence typing (MLST) were analyzed, BioNumerics was
used to create minimum spanning tree. Results A total of 40 literatures were included in analysis, involving 2 094
CRKP strains, these strains distributed in 15 provinces and cities in 6 regions (northeast, north, east, south, cen-
tral and southwest China), 1 631 (77.89%) CRKP strains carried KPC resistance genes; the main detected subtype
was KPC-2 (n=1 014, 62.17%). 12 drug resistance genes were detected from 2 094 CRKP strains, of which KPC
drug resistance genes accounted for more than 50% in 6 regions. Through MLST analysis on 859 CRKP strains, the
dominant sequence type was ST11 (659/859, 76.72%), and distributed in 6 regions of China. KPC-2-producing
ST11 strain (581/659, 88.16%) was the most prevalence type in China. Conclusion CRKP strains carrying drug

resistance genes spread rapidly throughout the country, they have spread all over 6 regions of the country at pre-
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sent, comprehensive prevention and control measures against CRKP should be established to avoid the outbreak of

CRKP in hospitals.

[Key words| carbapenem-resistant Klebsiella pneumoniae ; KPC-2; ST11; prevalence; clone; drug resistance gene
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Table 1 Detection result of drug resistance genes and subtypes of 2 094 CRKP strains
i 24 % B K AR B A (00) fiif 24 5 B K AR B A 0
RS ERRSERE(KPC)MAER 1631 77. 89 &8 3 NEtRREE R AR K i & (IMP) T A E H 215 10.27
KPC 1631 NDM 130 /
KPC-2 1014 62.17 NDM-1 45 34.62
ESBLs i 25 £ & 916 43.74 NDM-5 17 13. 08
e - / NDM-6 4 3.08
CTX-M1 31 11.07 IMP 8
IMP-1 2 2.56
CTX-M3 3 1.07
IMP-4 22 28.21
CTX-M9 18 6.43
IPM-8 5 6. 41
CTX-M14 19 6.79
VIM 7
CTX-M15 11 3.93
AmpC 25 & H 80 3.82
CTX-M27 1 0.36
FOX 28 /
CTX-MG65 10 3.57
DHA 45 /
M
TE 270 / DHA-1 10 22.22
TEM-1 37 13.70 AT . /
SHV 366 / CMY-6 7 100. 00
SHV-1 f 0.27 || s Aok BB (OXA) TR R 4 0.19
SHV-2 5 1.37 OXA 4
SHV-11 20 5. 46 OXA-48 2 50. 00
SHV-12 25 6.83 EiEfEHAER 97 4.63
SHV-27 1 0.27 qnrS 97 /
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Table 2 Regional distribution of drug resistance genes of 2 094 CRKP strains (No. of isolates[ % ])

i X KPC CTX-M TEM SHV NDM IMP VIM FOX DHA CMY OXA gnrS
AR (=77 56 16 15 16 5 9 0 0 0 0 0 0
(72.73)  (20.78) (19.48) (20.78) (6.49) (11.69) (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)
44t (n=76) 70 0 0 0 0 0 0 0 0 0 0 0
(92.11)  €0.00)  (0.00)  €0.00) (0.00) (0.00) (0.00) (€0.00) (0.00) (0.00) (0.00) (0.00)
EHE (=1 068) 900 58 110 108 73 13 2 28 38 0 2 0
(84.27) (5.43) (10.30) (10.11) (6.84) (1.22) (0.19) (2.62) (3.56) (0.00) (0.19)  (0.00)
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(69.39)  (0.00)  (0.00) (8.75) (1.75) (1.46) (0.00) (0.00) (0.00) (0.00) (0.58)  (0.00)
Aerh(n=412) 259 206 145 212 39 47 5 0 7 7 0 97
(62.86)  (50.00) (35.19) (51.46) (9.47) (11.41) (1.21) (0.00) (1.70) (1.70)  (0.00) (23.54)
PiHg (n=118) 108 0 0 0 7 4 0 0 0 0 0 0
(91.53)  (0.00)  (0.00)  (€0.00) (5.93) (3.39) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
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Figure 1 Detection proportion of ST of 859 CRKP strains
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Figure 2 Minimum spanning tree for MLST of 859 CRKP strains isolated from all over the country
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