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pA.rmpA2.iutA K B a9 5 55 s 8 HvKp B4k, 5T E F 60 4k HvKp B k34T £ 45 .5 5 5] 5 & o 47 5 4 )
A AERM, RN S A& Logistic A5 4 HvKp R E X AW ER A X, FFR HMV-Kp #H £ 4 39.69%,
HvKp # £ 4 37.19% ,HvKp ¥ HMV-Kp & 76.68% ., # = P& 458 HvKp o sk £ R &, A PIHRZRIF A
HvKp ¥ &% 3. £ ST & ibxt,60 %k HvKp Bk 4 H 18 # 4 & ,ST23 irri%)rb,é’r 50.00% . 3k A
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Abstract: Objective To investigate the molecular epidemiology of hypervirulent Klebsiella pneumoniae
(HvKp) and its independent risk factors for infection,and to provide research basis for anti-infection treat-
ment. Methods A total of 519 Klebsiella pneumoniae strains were collected from Inner Mongolia Forestry
General Hospital from January 2020 to December 2022. String test was used to distinguish hypermyxoid
strains (HMV-Kp) and non-HMV-KP. The rmpA,rmpA2,and iutA genes were detected by common PCR
agarose gel electrophoresis to screen the HvKp strains. Multilocus sequence typing analysis was performed on
60 HvKp strains and the minimum spanning tree was drawn. Multivariate Logistic regression was used to ana-
lyze the risk factors of HvKp infection. Results The positive rate of HMV-Kp was 39. 69 % ,the positive rate
of HvKp was 37.19% ,and HMV-Kp accounted for 76. 68% of HvKp. The detection rate of HvKp in general
surgery department was the highest,and the detection rate of HvKp in pus specimens was the highest. By ST
typing comparison,a total of 18 types of 60 HvKp strains were detected, ST23 type was the most common
type (50.00%) ,followed by ST86 type (8. 33%). Multivariate Logistic regression analysis showed that male,
liver abscess,infection or suppuration of other tissues and organs.and use of macrolide antibiotics in the past 3

months were independent risk factors for HvKp infection (P<C0. 05). Conclusion There is a strong associa-
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tion between HvKp and HMV-Kp strains,and ST23 type is the dominant type in this study. Male, liver ab-

scess,infection or suppuration of other tissues and organs, and use of macrolide antibiotics in the past 3

months are independent risk factors for HvKp infection.
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T CPS & 26 0 RE 3 B0 B S I
HvKp A & s i) 2k 45 BUCRE 7, X /& HvKp 1 8 Bk
BE ST OGN 2R 7E A4 Ak AR b, BBl R R A AL
AR A AT B RS HvKp 893 7 A S L3l 8 R
THi% 4 FhAEY & BCEEF 1 A2 54 /N8 E 1k
BARA Y G N A2 0 B R s A GutA) , o
iuntA FHAN & HvKp iR Mg TN 22—, B
A iutA BB o 20k A S e A b a R ™ A
BRI AR R . N U S SV A (B
™. rmpA/rmpA2 &2k iutA 32 HvKp R
THIN PR, 35k 26 A= b 5 ) 1) HE 26 21 5 7 4 R A B e
U I R % HvKp izl T2, % &%) HvKp
R AN e el OF e €oE S B Bi p  E RA
R AT 9% 2 B 58, LB B HvKp 19 3 47 A 43 A
FRAED
1 #EREFZE
L1 — %R e 2020 48 1 H & 2022 4 12 AN
5 Mol GBS B AE E A M Ry it 4% v B A TR Y TR AR
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) DNA FH 8 i 0 5t ' B ARG 0 2% 18 I3 o e B85 ) K
F 100. 00 ng/pls Ay /Agge =>1. 8,
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rmpA2 B H B H iutA JE B E X8 HvKp'
XTEERC AN DNA #E47 PCR ¥4 . 51 4 i 38 F A= 9
NFEE RIS LR 1, 13N PCR PR AR
£ .95 CHIASME 3 min. 94 CASME 25 s,55~64 °C
1Bk 25 5,72 CHEMH 10 s, 54T 30 IRAGIR . e 72 °C
FEAH 5 min, BXRAF 25 p1.:2X Taq PreMix 12. 5
pl, BHESIY1 pL, IS4 1 w L, f5 4 DNA 1 pL,
i ddH, O Z S F 25 pl,

1.3.3.3  BUIEWERER VK LA I B ) SE R F o
FIKF B 50 X TAE ZZ#pil £ 1 X TAE 4 H . B 80
mL % 1.2 g BAlg M T8 JF B T s b o 44, 5545
BRI AT 1 W A Z BB W 58 42 U Al I 5 I e
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x1 HvKp B AERSI ¥ FFI R =W KN

*_H 515" —3" P17 YK B (bp) % 2% 30k

iutA F:AATCACCTGGGGGCTGGATGCT 683 [12]
R:CCGCACCTTCCACGCCGTAAT

rmpA F:ACTGGGCTACCTCTGCTTCA 516 [12]
R:CTTGCATGAGCCATCTTTCA

rmpA2 F: TGTGCAATAAGGATGTTACATTAGT 590~610 [12]

R: TTTGATGTGCACCATTTTTCA

1.3.5 HBFEY HvKp MATREMERK &R ik A& 5
Joa D e HvKp JER YL B W1l TR 12 W7 — 1 ol L 3%
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x2 BREZE Logistic BIIASHER
B

A it SE Wald X* P OR 95%CI
B 0. 655 0.235 7.750 0.005 1. 924 1.214~3.051
R —0.152 0.317 0.231 0.631 0. 859 0.461~1.598
Bl R 0.618 0.274 5. 082 0.024 1.855 1.084~3.175
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gk 2 B A ZE Logistic BIIASHER

AR 8 SE Wald X* P OR 95%CI

B-PA Bt e 25 245 9 f 0. 165 0.315 0.275 0. 600 1.179 0.636~2.187
UK A 251 —0.162 0.522 0.096 0.757 0. 851 0.306~2. 365
I T T 24 245 4 08 0.074 0.537 0.019 0. 891 1.076 0.376~3.086
B 3AHAE A RANBEEICRH Y 2.102 0.912 5. 305 0.021 8. 179 1.368~48. 899
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BBt R 0.598 0.383 2. 436 0.119 1.819 0.858~3. 855
A B 15 i) —0.513 0. 266 3.718 0.054 0.599 0.355~1.008
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BF X IR BE WL E#% 5 4> PCR A M3 48 7 iy 2% % v
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KA , Ty B4 BB T Wi e 2016 4F 11 A &
2018 4F 4 AT A4 4 FrEEBe 194 BRI 5 B 1A B, B
2R BHYE R A 40, 20 %0, ARBF ST BHYE F A 39. 69 %,
HH R AR, VANDHANA %5 g5 b 50%
) HvKp Wtk HMV-Kp B #k , N 5l Aol 8 = Be
HvKp 1 HMV-Kp & 76. 68%, i& m T
VANDHANA 21 (i 55 . 3 WA AR 0F 5% b fili 2% 58 75
MW SN S B ERA AR EE W, X F
HvKp WIEmE R £/, MA 2 W BF5E Bon, 2 8
YR (LVXO BY S AR i ik B2 (MICO) BEIR T HvKp #Y
FHEEFN CPS By /™= &, W iU W R W, LVX &b 5
HvKp R #EAR; SEAf % 6 E B PCR Z5 R B /R, rm-
pA.wzi.magA.iroN Fl icuA & K #5148 F B, X &k
F5 S R B T 8 S SO B A0 A I ) SRR 1
/N FRUBORE R 56 45 R R L B A B RR R BB R
10° cfu/mL, i sub-MIC Ay LVX Ab 2 5 5 2 $ 35E
TR 107 cfu/mLM™, JG 36 4 B Y TR AR B 7 1 LR
TR, EARMFFE AR A RN 45 Bk HvKp 1#
Kt R ik 8. 67 %0, (HAR e H w0 . A fr ik —
AT

MR Foe /I A AR AT AR ER 3] ST 4 045 58 3 [ 22
SRR DAL HED ST 43 B Z Bl R4 L R VB R IER
Z SR N, R BT, W ST23 B 5 ST163 A
Z A& R IL e ST163 A5 ST1049 Kl 22 ] 55 4 %5
Yl ARWF5E /A R 45 S R B HvKp B4 # ST
YRy ST23 B, % % 4 50. 00%, #£ ZHANG
VBT L, ST 23 B2 HvKp fE##, 54
IR e ML, FEH Lt 2 25-HvKp B AF5E R0,
AT 2 25-HvKp BEARTE 1 550 Bl o0 1 2 0 5
£ ST23 A& HvKp fe i 19 ST 40 mWY . 55—
I 3 2% 7 Rk T R M R AT TR I, 5 15tk
HvKp & ST23 BI5 0 PRk, Wil 55 B ST23 AR 14
T o 7B b 3B R AT A R AR I B R BBUAH G
Jiti . SN, AHE T K 1 Bk Ok B I 2R AY
ST2159 BB #EK , % 43 BUAE LA B 55 b 55 WL, 4 )5 AT A
X2 TR MR HE AT 42 3k R 2 o B A E— 25 T R Ly TR
Tk Rt Ak ad 2

%2 W& Logistic Bl 45 R B, B0 M
PRI JFF I fifr At 20 20 28 1 I e sk e Lol 3 A A Al
FHRFR N B B0 259 0 HvKp S & A 19 5% 0 1A
F(P<C0.05) . AWR TRV, BER P2 HvKp 5
e S A B ST FE R T AR PR R AL b A
B 57 B i 77 3% 9L B 65 fa AL R T RN 40 B TR Y R AR
rp P 7 20 TS 1S RN A I BE T 1) B R 5 X S i S
RGN 2 HA AR b — R B, X 2R L #R T BE IH
DR 2 A A T STk I B A AR L R AR BIE g
A DR AR 2L X AT B 5 AN A S BT Y R L
FH B8 M 25 91 a2 300 4 g 9 B o I 4 4 1 A g R T IE
X, EXTEA HvKp B BOR R B A N 4G T H £

B DT o B IsE 5 T 1R A BT IR YL R 9T o B S 0 AT A

A K HvKp BMF5E T A BB L E w2
JRYL AR A R 5 — 0 X AT AR RO AR D
IRHL X FEVS AR b B YRR 2 T ) 15, B A e E R
HA P 2 O 5 R Y HvKp'™ . HvKp #f LA 7E % 4 #F
JUE 356 At 5 5 1) T4 T 5 1R e e 7E D R A1k
o ek T e ek g g DR 2 HvK p JBG e 3t ol I M ek 14
JECERI AT 68 2 R Ok 1 o i 8 B AR R B B BR BIT A
2 A Jie P R e b mT DA 2k JEF U ol Y40 3 5 ]
b 2H SR B gk S g L R e B A T T R Y
A e P JEF e e R0 A S 7 B Mk JER e PR O HvK p Jk i
AR ZE M 25 A AIE 3% 28 R AE cKP B v i g8 510,
DING %77 2 2 [H 2 Logistic 18115 48 8 22 B, JF Ik b
AR PEY U2 HvKp B a7 fa b 2 . AW
FREHSER -, HILE Kp Bk, HvKp X% FH T
TR 24 1 2% B0 A O v Y R TR O X 2 B
(AL T 24 ) fo P A5 SR B, R B PN TR 2R B B 24 0 i
FIAYT 42 PR B L S AR S A R A, Xl 4R e B
AR AT SR A 22, RS 1R 0 1 B R IR N IR 2R b 17 &8
Y5IR T 2 SO 9 1T 4E W] BE b AR 98 HvKp BRI &
Az A ST FE I TRV Y A

Zi b BT R, AR #F 5 HMV-Kp £ i R
39.69% , HvKp & i 4 37. 19%, H &% 4b B
HvKp # R & &, 5 HvKp B9 39. 90% ; HvKp
HMV-KP (5 76. 68 % , Ut B &I Mk 1 8 1 5 =0 2 1 DG IR
Ped AR AR AR M HvKp BHRES R EHEFE NS
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