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Tigecycline in Combination with Commonly Used Antibiotics Against
Clinicallsolates of Hypervirulent and Carbapenem-Resistant Klebsiella
Pneumoniae in Vitro

JIA Yan-zeng, SHI Dong-yan (1. Department of Clinical Laboratory, the Second Affiliated Hospital of
Hebei Medical University, Shijiazhuang 050017,China)

Abstract : Objective To investigate the activity of tigecycline combined with commonly used ant- ibiotics against clinical
isolates of hypervirulent and carbapenem-resistant Klebsiella pneumoniae in vitro. Methods Atotal of 20 strains of non-
repetitive CR-HvVKP were isolated from the Second Affiliated Hospital of Hebei Medical University from 2017 to 2019.The
minimal inhibitory concentrations(MICs) of tigecycline and 9 kinds of commonly used antibacterial agents were determined
by usingmicro brothdilution method.Tigecycline and other antibacterial agents, including colistin,cefoperazone/sulbactam,
meropenem, amikacin, fosfomycin combination susceptibility testing was performed by checkerboard dilution method. Results
Most of the strains were in the respiratory intensive care unit(ICU).Among 20 CR-HVKP isolates, ST11(100%)was the most
predominant clone.KPC-2 (100%) was the most common carbapenemase genes.K2-serotype(60%,12/20)was the most capsular
type,followed by K1-serotype (10%,1/20). All the 20 strains were both the string test and virulence gene rmpA2 were positive.
Tigecycline in combination with colistin showed the best activity against CR-HvKP with synergy rate of 60% (12/20). Tigecycline
in combination with meropenem, cefoperazone/sulbactam, amikacin, fosfomycin was not synergy. Conclusion Tigecycline in
combination with colistin showed synergistic effect in vitro, which could be a choice for treating CR-HvKP infection in clinical
practice.
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JEoRE B HVKP ARA5 B T 2 0 i 24 35k R T J HL n] 8
YT 2 ) s AL 4% %, CR-HVKP A B #tk . it
Z N FLRETE R S PR HIE AR, 2R IRIR
I RN Bl A il R B R kAR . CR-HVKP J8ijy
HI 25 HA BR VAT AR 22, BUR AN . B
FORIGIR L Tz i 25 0 2 P MEAT R, E AT IR
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i PRS0 2% fili HLARURR P BRI Pk 22 1 RIS IT
B I R A I PR H A 2% CR-HVKP 1Y
RO, AR RIGYT CR-HVKP BB A 522,
1 MBl5H%
L1 BB WEMILER KRS KR
2017~2019 4FIIE R4 254 8 &2 CR-HVKP [ 20 £,
Sk B IMEEFE 15 R, BERES IR S Pk.
12 ME5H 2AMMEDEEN (KEE
Y i BL I8\ 7] Vitek2 Compact ) , B4 B 4% J2 7
(PCR) #"H4{% ( 32[H Bio-Rad A ] ), BEE AL
( 228 Bio-Rad A1), HLUKAL (_LEREAEAT] ) |
Y DNA $2BGAM & (Jb st RARA AR A R
F] ), 2 x Taq Master Mix ( Jb 5L FEHRIE A BRAH] ) ,
50 x TAE ZZ Pl ( B TARAR ) . 2HE L
MEEAE . MH 55 373E . MH R 57573 (Oxoid 24 H] ),
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FE bR 1ES IR CLSI 2016 4F 847 24 fif 45 5 0 3 o
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P ATCC25922, % W& CLSI #p i gk 47 60 5 N 1 F
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WRER AN / &F CLEAN LM Z YT 8 S M E 5 24
I B R (food and drug administration, FDA) H|
B, HAE IR S UK (S): MIC < 2mg/L,
fifz4 (R) : MIC < 8mg/L.
132 SRR AR : R 2255 vk, R
PP IR A8 LV 1 B R -~F-HR 5 i P P A T AR L
FEE WKWK L, BRZIE S H K = 5 mm N
R F AR, FRLIE B K < 5 mm
FIKT A B o
1.3.3 (& Sl 98 v B A TR Ak . RO [8-9]
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1.3.4 &3 SR s S A R A B I S5 Sk
[10], 22X 5 rmpA/rmpA2 FE Kk BH I 2
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HVKP R SMIT BRI 1 290 AL o U . A
M 25 P75 A9 B Mk BEH5 %L (fractional inhibito-
ry concentration, FIC)=( Bt&HF A 25/ MIC/ HH B}
AMIC)+H BEA R B 251 MIC/ B B 25§ MIC),
1.3.7 S5 F A FICT AR ifE: FICI < 0.5 R
[V, 0.5<FICI < 1 MAHIEA, 1<FICI <2
Jok, FICI>2 M5,
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1. 20 ¥k CR-HVKP B F 2K F I ICU 13 k&, Br
o7 LU R 65%, B AR i BIFI 16 41, BT
h 80%, MLIEHY 12 ¥k K2 7Y, It He Aol 60%,
1 ¥R K1 AY, Jr 5 LR A9 5%, 20 #& CR-HVKP 3
S ST11 B, P22 M 85 136 rmpA2 Y BH .
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MUMPEH, 30 M Z 3 E & B 30%, Sk UREH /
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SFPUERSBMAE NI REN, 20l hZFH
B 70%, SSAEURER4N / &F CUHEN 70%, KD
90%, WA 80%, BIKKA 50%., BEE RS
B Z B BEsTER R 20%.
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F 2 20 ¥ CR-HVKP I [K% AHEZE MIC {& (mg/L)

PER MICS50 MIC90 MIC
SKRAUURER S / &5 L35 256 512 64~512
LB 128 256 128~256
PR+ A 512 1024 512~1 024
BEERN 512 1024 512~1024
B 0.25 0.5 0.125~1.0
ZHIAEB 0.25 0.5 0.125~1
3 T

i 25 WA N HVKP AR A0 XS i A2 387 AR T 24
P, BR T IRIRM YRRV, R 2B 2y
Yy g, (AT AR SR IS e B HVKP 77 78 22 Fh &%
BAIEESTTR, TS EIN /T 24 D e 20 T 2 T

W TR R U BT, 3B PR IR R Y L
CR-HVKP: —FP e 5k B4 i 25 w5 2 ) i % ve 7 1A
I ( carbapenem-resistant Klebsiella pneumoniae,
CRKP) it o FORLAJA B /) B R T i CR-HVKP;
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(g 10, LT LR 40 B 2 Al P A% Y. CR-HVKP
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HiAEZR FIC<05 05<FICS] 1<FIC<2 FIC>2

ZHEHEB  12(600)  6(300) 2(100)  0(00)
%é;ﬂgﬁﬂfg‘] " 00000 6(300)  14(700) 0(00)
EPR® 0000)  2(100) 18(900)  0(0.0)
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