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H E.HM RIS ELFTMRGERFERS T AABRFME., Hik KE 2021 F1-3 A
ZIRGE RS BOMELEME 145 Bk, R AL L R 5 4 A M K 0 F10 8 E AT 55, 5F ¥ 40 76 1802 38 4k 89
DNA % 4848, 5 3 3t & 5 A B peg-344.peg-589.iroB.iucA.terB.c-rmpA.p-rmpA #Fo p-rmpA2 F 347 %
PCR ¥ ¥ A s R B B IR ok e Z & A M X L F0RA 5 H ARy 5L, it WHONET 5. 6 2421
AROG Vs Ry e dt G A AR AT R oM, RO OKENG IS AP F ARG G ENFE L FEE 56 &,
FePE Bk 38.62%(56/145), 56 kA 55 FPE B AR P LiucA AR FAEE 53 %4 (94. 64 %) ,iroB A H A H 54 4
(96.42%) sterB A H MM E 51 #(91. 07%) ,peg-344 A B MM 55 #4(98.21%) ,peg-589 A H MM H 51 #4
(91.07%) ,p-rmpA A FE FHEH 51 4 (91.07%) ,p-rmpA2 A B MM E 51 $(91.07%) ,c-rmpA F B [ X
HARC YD), U5 MEAMRBRAELLZ S BARR - AREARREATAEREPE,. HHENM XL EMHE AT
IIAFTARAGDONEEYRTZRTEARELETNA., ik JHHEAMEXALTMHHAGBRS AT 2.5
ek L% AR A B YR, FH A B peg-344.peg-589.iroB.iucA.terB,p-rmpA F p-rmpA2 2 5| & 5
FAME L EE N EEZRE NGRS AR & A A MK L F AR e fe iy, )T A2 e B R IR #
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Clinical characteristics and molecular epidemiology of hypervirulent Klebsiella pneumoniae
XING Yun ,2YUAN Qimi ,QIN Xiaoyu ,LU Weiping LI Jin ,TANG Shuang”

Department of Clinical Laboratory ,Army Medical Center of the PLA ,Chongqing 400042 ,China

Abstract:Objective To investigate the clinical characteristics and molecular epidemiology of hyperviru-
lent Klebsiella pneumoniae. Methods 145 strains of Klebsiella pneumoniae clinically isolated in a hospital
from January to March 2021 were collected,and the DNA of the highly virulent strains was used for prelimina-
ry screening,and the DNA of the initially screened positive strains was used as a template to perform routine
PCR amplification and agarose gel electrophoresis for the virulence genes peg-344,peg-589,iroB,iucA,terB,c-
rmpA,p-rmpA and p-rmpA2,respectively. The carrying of virulence genes of Klebsiella hypervirulence pneu-
moniae was detected,and the clinical distribution and resistance characteristics of strains were statistically an-
alyzed by WHONET 5. 6 software. Results Among the 145 strains collected, 56 strains of hypervirulent
Klebsiella pneumoniae were positive for preliminary screening, the positive rate was 38. 62% (56/145). A-
mong the 56 positive strains,53 strains (94. 64%) were iucA gene positive, 54 strains (96. 42%) were iroB
gene positive,51 strains (91. 07 %) were terB gene positive,and 55 strains (98. 21%) were peg-344 gene posi-
tive. There were 51 strains (91. 07%) positive for peg-589 gene, 51 strains (91. 07%) positive for p-rmpA
gene,51 strains (91.07 %) positive for p-rmpA2 gene,and only 4 strains (7.14%) positive for c-rmpA gene.
The 145 strains were mainly isolated from sputum,and most of them came from intensive care unit. The re-
sistance rate of hypervirulent Klebsiella pneumoniae to 11 commonly used antibiotics was significantly lower
than that of classical Klebsiella pneumoniae. Conclusion The clinical distribution of Klebsiella pneumoniae is
widely distributed,and the antibacterial drugs commonly used in clinical practice are more sensitive, the viru-
lence genes peg-344,peg-589,iroB,iucA,terB,p-rmpA and p-rmpA2 are the main causes of the high virulence
of Klebsiella pneumoniae,and the clinical department should strengthen the detection and monitoring of Kleb-

siella pneumoniae with high virulence, and formulate reasonable and effective infection control measures to
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prevent the spread of Klebsiella pneumoniae with high virulence to the greatest extent.

Key words: hypervirulent Klebsiella pneumoniae;
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RYLEAE 56 Bk, LMl R SC B AATE 89 #k., B E
TP A N0 F UL B HE AR 116 A b
80.0%0) , I/NMEFAER S 11 %,
1.2 U 5H & 30E #E % %R 0P (Thermo
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5148 (B %5 Votex3) . %8 2 Fl i L + K FF (B 5
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R BN ) A s Al 3 50 40 455 A% 1R G ) (b T o
WA BR 2w L BBI 355 B 85 . DL2000 DNA #5 i
%‘GoTaq® Green Master Mix. JJGH /K .

1.3 ik

1.3.1 40 A% B4R B 145 Bk 40 & %% A i S A,
37 CHEFF 24 h 5 , PR HCRL 2238 56 FH A %) 1 o 5 B P 42
FhERAE I A b3 1) B 1~2 A& & A
2 R K =5 mm [ R R R 22K 5 B
ARSI FE AL TR 1 J7 ik R A W ik . R IR EI L 1~
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Y BB L JE BN AZ R — 20 CAE R .

1.3.2 AEERY ALK R PCR X4 H#%
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72 CARE 15 5,55 CIB & 15 5,30 WAEER .72 C ZEAif
5 min,4 CHEFF, PCR WM& R B&F 25.0 pl,
2X TaqFrogga Mix 12.5 pL., E#F514 1.0 pL, N
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TG WK A PCR 4403 1.
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VR VR H — B[R] JE ) o AR Gk 0. 5
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8 G 5 DA N R o A JFG A O T AN 3 O i o
R i LIV RS o S o s a1 ) N O (VA - X
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*x1 EEES| M. MK PCR R &M

B Gk PR Y RN (bp) BARECC) IR ()
iucA F1: AATCAATGGCTATTCCCGCTG

R1:CGCTTCACTTCTTTCACTGACAGG 239 59 30
iroB F1:ATCTCATCATCTACCCTCCGCTC

R1:GGTTCGCCGTCGTTTTCAA 235 59 30
terB F1: TATCGCTGTTGCCAGTGAC

R1:CGGACAGCACTCTTCTCATC 288 59 30
peg-344 F1:CTTGAAACTATCCCTCCAGTC

R1:CCAGCGAAAGAATAACCCC 508 53 10
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FEH 319 PHFH RN bp) BIGREECC)  FTERETR] (5
peg-589 F1: TGAACCCCTGAAGGTCTATC

R2:GTGATGAATAAACTACTGCGGC 236 55 30
p-rmpA F:GAGTAGTTAATAAATCAATAGCAAT

R:CAGTAGGCATTGCAGCA 332 50 40
p-rmpA2 F:GTGCAATAAGGATGTTACATTA

R:GGATGCCCTCCTCCTG 430 50 40
c-rmpA F:GTAATAGAGATATAAATATCATATTGA

R:CATCTTTCATCAACCATTTC 588 50 60

1.4 Siits#hbs RA WHONET 5. 6 544 Xt i fk
R I DR 43 A L 25 4R AR R AT e 1 40 7
2 & R
2.1 (R AR AR TN T B ) B IR L IR
£E 1Y) 145 BRTE B b ) 0 B 04 = 8 IR TR A B
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T 89 Bk 28 M il 28 v T AR B, BHME R 61, 38% (89/
145) . X 56 BRI b BHE 09 &5 25 0 Il 48 5 B A1 T A% R
T4 R e R ik ARG 2 SR W R L 56 BRI T PH P B AR
L iucA BRI FHPE TR 53 PR (94. 64%0) 5 iroB 2 A FH P
B 54 Bk (96. 42%), terB K PP ME B 51 #k
(91.07%), peg-344 K& A PH 1 B 55 #% (98.21%),
peg-589 FEHPHME T 51 £ (91. 07 %) . p-rmpA FE A FH
PEB 51 Bk (91.07%) , prmpA2 FE K FH PE# 51 %
(91.07%) se-rmpA &P PHPE B ALAT 4 R (7. 14%0) .
B c-rmpA Fb A 8 5 ) Bl R v 8 B R O 2 TR BH
R AE 90% LU b, peg-344 BH M K & &, M
98. 21 %, [ml— K& K WA 51 Hy i) 25 AR 5 M L A Ry ]
LU T,
p-rmpA2 I 01.07%
p-rmpA I  01.07%
c-rmpA I 7.14%
terB I  ©1.07%
iucA I 04.64%
iroB I 96.42%
peg-589 NN  ©1.07%
peg-344 I 98.21%
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e 7 MR TE VR 6 AR LIETE 3 BRLIE K 2 BRI A
w1 kk,
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®2 HHKEBERESHER
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MR E 12 8.28
Jfa S 12 8.28
HE RSN RE 9 6.21
W 1 P o 9 6.21
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Hg AR 3 2.07
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L AR EAE i D 2 1.38
W % S A 5 2 1.38
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TR AG 05 1 0. 69
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B H: SR 1 0. 69
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H 44 1 E AT T TANRE 1 0. 69
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i R 1 0. 69




« 1982 - EFARESSE 2023 F 8 A% 44 %% 16 #  Int ] Lab Med, August 2023, Vol. 44,No. 16

2.5 2B AR SO TR AR B S ) IR SRR AN BT 24
RIS 89 MR& MR SO FAATE 5 56 k& 2 ) fili 28
S T AR PR 2P 0 B DL 3R 3. o A T X R P A
R PRI IR 25, PR R AE SR 3 P Al
3 ZAMAEEHESSENMAETESEEMEE
b8 [n(%)]
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