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One case of severe pneumonia caused by a newly emerged ST2928 carba-

penem-resistant hypervirulent Klebsiella pneumoniae
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[ Abstract] Objective To analyze the molecular characteristics and virulence of carbapenem-resistant hypervirulent
Klebsiella pneumoniae (CR-HvKP), strengthen the clinical staff’s understanding on this bacteria. Methods One
strain of CR-HvKP isolated from respiratory tract specimen of a patient with severe pneumonia was performed anti-
microbial susceptibility testing, resistance mechanism to carbapenems was studied. The molecular and virulence
characteristics of the strain were analyzed through string test, virulence gene detection, virulence-related capsular
antigen gene detection, multilocus sequence typing, Galleria mellonella infection model, and clinical manifestation
of patient. Results CR-HvKP caused severe pneumonia in patient, patient received bronchoscopy, bronchoalveolar
lavage fluid (BALF) specimen was taken for pathogenic culture and isolation, patient’s condition was under control
after adjusting antimicrobial use according antimicrobial susceptibility testing result. The strain was multidrug-

resistant, expressed IMP-4 carbapenemase, negative for string test, ST2928 type, positive for prmpA, virulence
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gene, positive for K54 capsular antigen gene, and in witro high virulence in Galleria mellonella model test.

Conclusion The isolated CR-HvKP strain with ST2928, positive K54 capsular antigen gene and producing IMP-4

carbapenemase is reported for the first time, CR-HvKP can cause more complicated and severe infection due to its

combination of high drug resistance and high virulence, and its molecular characteristics are diverse.
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Table 1 Primer sequence and annealing temperature of CR-HvKP carbapenemase resistance genes
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Figure 1 Inoculation results CR-HvKP of larva of Galleria

mellonella
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Table 2 Antimicrobial susceptibility testing results of
CR-HvKP1235
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Figure 2 Electrophoresis map of PCR amplification pro-

ducts of CR-HvKP1235 carbapenemase genes

2.4 #XI% R CR-HvKPI1235 $if 2235 45 5
R PL 22 K <5 mm, B 22 {1 AR SR R T
2.5 @HAE. FAHAE.EBRRLA R Fo
MLST £ % CR-HvKP1235 {U prmpA, FHM:, K
Kithh duc A iroN Ml prmp A, J& JRAT I PRSI0 42 7R
A K54 SR IEFE  MLST 2 ST2928 #1, i,
&3,

(bp)
2000
1000

750
500

100

M 4 Marker, A~C 43 5% CR-HvKP1235 iucA . B %t 18 Fn
[ P53 18, D~F 43 313 CR-HvKP1235 iroN., B4 % I8 A P % 1R
G~1743512% CR-HvKP1235 prmp A B4 X B A0 B4 X0 BT~ L 43
52k CR-HVKP1235 prmp A, | FAE X B F1 B 4 %f BE
B3 CR-hvKP1235 & Jj 3 PCR #3§ ™ ¥y v ik ]
Figure 3

Electrophoresis map of PCR amplification pro-
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