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Antibiotic resistance and transmission mechanism of carbapenem-resistant Klebsiella pneumoniae in ICU patient
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Objective  To analysis of antibiotic resistance and transmission mechanism of carbapenem-resistant
Klebsiella pneumonia in the intensive care unit (ICU) in our hospital. ~ Methods Collect 59 carbapenem-resistant
Klebsiella pneumonia (CRKP) strains isolated from ICU patients from April 2017 to April 2021. Drug susceptibility was
detected by K-B method; Modified Hodge test and modified carbapenem inactivation (m CIM) test were carried out to
detect carbapenemase phenotype. Imipenem-EDTA disk method was used to detect whether the strain produced metallo--
lactamase. PCR method was used to detect the genes encoding carbapenemases, ESBLs, Amp C enzyme genes. The joint
experiment explores the propagation mechanism. Results All 59 CRKP strains had low resistance rates to minocycline,
compound trimethoprim,amikacin,and gentamicin (all <{32.20%) ,and high resistance rates to other antibiotics. Among
them, the resistance rate of piperacillin,aztreonam,and cephalosporin antibiotics was 100 %. Both the modified Hodge test
and the mCIM test showed that 58 strains (98. 31%) of CRKP produced carbapenase. Imipenem-EDTA disk method
results showed that 5 strains (8. 47 %) of CRKP produced metalloenzymes. The qPCR test results showed that 58 strains
(98.31%) of carbapenemase gene were detected, 5 strains (8. 47%) of the metal B-lactamase gene were detected. In
addition,59 strains (100%) of ESBL gene were detected,and 5 strains (8. 47 %) of Amp C enzyme gene were detected.
There were 32 of 58 CRKP strains undergoing conjugative metastasis, with a metastasis rate of 55. 17 %. Among them,
one strain obtained the NDM-1 enzyme gene,and 31 strains obtained the KPC-2 enzyme gene. Conclusion CRKP in our
hospital is multi-drug resistant, and its resistance mechanism is mainly KPC-2 enzyme production, and it is easily
transmitted between strains through plasmids.
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Table 1 Primers Sequences for gPCR Amplify

B
. K
ELiES 319751 "
) . Length of
Gene types Primer sequence .
amplified
fragment

F.GCGGCTCCATCGGTGTGTA
KPC-2 282 bp
R. TGGCGGCGGCGTTATCA

F:GCAGAGCCTTTGCCAGATT
IMP-4 288 bp
R:CGTGGGGATGGATTGAGA

F:ATGTCTGGCAGCACACTTCC
‘ NDM-1 ) . 300 bp
e % R:CCGCAACCATCCCCTCT

I W A VIM F:GTTTGGTCGCATATCGCAAC -
R:AATGCGCAGCACCAGGATAG e P

F:GTACAAGGGATTCGGCATCG
SIM 569 bp
R: TGGCCTGTTCCCATGTGAG

F.CCATAAGGCAACCACCACA
OXA-48 183 bp
R.CCATAACCAACACGCTTCAC

F:ATGCGTTATTATTCCTGTG

TEM 747 bp
R:TGCTTTGTTATTCGGGCCAA
ESBL F. TCGCCGCATACACTATTCTCAGAATGA
SHV 145 bp
3 R:ACGCTCACCGGCTCCAGATTTAT
F:AGGAAGTGTGCCGCTGTAT
CTX-M 216 bp
R:AGATTCGGTTCGCTTTCAC
Amp F: AACTTTCACAGGTGTGCTGGGT
DHA-1 105 bp

C i R:CCGTACGCATACTGGCTTTGC

F: TTTCACAACCCGACAACG

REE Y recA 176 bp
R:GCCTGGCTCATAAGACG

2 CRKP fit 2y R E &M

B Hodge i3 1 mCIM X5 45 B — 3, 5 58
PR (98. 31%) CRKP 7t 7 [l s i - EDTA B[] i 45
Kt 5 Bk (8. 47 %) CRKP 7= & J& i .
3 CRKP ffit 25 & E &l

qPCR K25 3 7R L 58 #k (98, 31%) CRKP #4F

HEMEEEE AN 1 Bk (1. 69 %) CRKP R ik 5 %

W B LA, 4 )8 BN B i BRI AG E 5 Bk (8. 47000,
R T 24 3R AR DU 45 SR — 3. ESBL LA N
100% , Amp C LA H 5 B (8. 47 %) (3£ 3).,

3 S9OKCRKP FIEFHMAEREREBER

Table 3 Antibiotic resistance genes expression of 59 CRKP Strains

Fom PR
Type No. of positive strains

KPC-2+CTX-M+TEM 21
KPC-2+CTX-M+SHV 16
KPC-2+CTX-M+TEM+SHV 14
KPC-2+TEM+SHV 2
IMP-44+DHA-1+CTX-M+TEM 2
IMP-4+CTX-M+TEM+SHV 1
NDM-1+DHA-1-+TEM 2
DHA-1+CTX-M+SHV 1
A3 Total 59

& =
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59 tk CRKP X Z A5 R BOKIER R L7 #iik
B BTOK R R R B Y 25 R AR (35 <C32. 20 %)
X HoAt e AR 26 ELA A B i 25 5% (3 > 70 %) L Hir g
FLVG AR 2 EE Sk BT A 25 100 % (% 2) .,

£ 2 CRKPX 17 MIE AWM
Table 2 The resistance of CRKP to 17 antibacterial drugs

ik Tt 245 ok % EREIE)
Antibacterials No. of bacteria Percentage
3k 7 E g 59 100. 00
K At g 59 100. 00
K At i 5 54 91.53
W 7 VG bR / i e 1 3 59 100. 00
Sk 7 IR R /47 B 4R 45 76. 27
KAk 59 100. 00
5205 0 i 15 25. 42
Kt F 2 1 1. 69
A e 59 100. 00
ZAHER 44 74.58
RRE#H 19 32. 20
1P Sy NS 16 27.12
HHE 56 94. 92
LEHY R 55 93. 22
U ETALEE 59 100. 00
R M 22 [K] 50 84.75
ZHiWE B 0 0. 00
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