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WE. BB B TE E5m 28092 50 5H 105 (CRKP) X3k 4 Al e /T 4 1 38 (ceftazidime/avibactam , CZA ) AT 245175 1 S 16 56
K2, Ak HH20194F 10 H £ 2022 4F 5 H 78 75 48 8 P = 2 0.0 30RE W 9796 5 (intensive care unit, ICU) 4 B 76 77 A9 CRKP
Jia N 156 191, AR 4 CRKP 5 A2 A XF CZA i 2473k CZA TEUBRAH (n=111) M 252 (n=45) . R N7 H B AL CRKP XF
CZA 2GRS . 20T ELE CRKP X CZA BRI 24355 A B — et , 2 1 2 logistic [F1H 4387 CRKP XF CZA T 25 19 fE 5
H2. B Malm A EBeEIRAET R, &R 1568k CRKPH 111 #:(71.15%) % CZA U, 45 £k (28.85%) %t CZA it 25, Wi
LG NFEAEHE R B R BT A8 2 AR AR IR AL 125 R I 24 L (P>0.05) . TEAR AMERRAEH , CZA T 25 4 ALK
A (77.78% L. 55.86% ) BT (46.67% L 18.02%) FIF-A 996 A (77.78% L 54.05% ) Eb 51 BH 5 &5 F CZA BUAL (P<0.05) o [H]
B, CZA Tt 25 2H R AT 4552 CZATRYT IR LU S 2 T CZA U (24.44% 11,9.01%) , 22 R A Gt # L (P<0.05) . ZHE
logistic [F1H43HT 2.7~ CRKP X} CZA Tif 24 1) £ B PR 2R A 5B M  WLAGE SRBE 114232 CZAJRYT (P<0.05) . CZA T 2541 9 A A%
BE RSB T2 (28.89% ) W 1t 1= 1 CZA BURR4H (10.81%) , 22 A Gei 2% 3 L (x*=7.78,P=0.005) . £5it #4> CRKP X} CZA Tiif
25, M 25 NAE BEIIRIZET 6 . BT HUGE S RIE A 252 CZA 16T CRKP X} CZA THZG 1 fa I 2% .
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Analysis of resistance and risk factors of carbapenem-resistant Klebsiella pneumoniae

to ceftazidime/avibactam
ZHANG Yan,XU Liting, WANG Hao,TANG Yajuan,WANG Lizhen,LLU Xiaohan
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Abstract: Objective To investigate the drug resistance and risk factors of ceftazidime/avibactam (CZA) use for carbapenem-resis-
tant Klebsiella pneumonia (CRKP).Methods A total of 156 CRKP patients who were hospitalized in the ICU of Xi’an International
Medical Center Hospital from October 2019 to May 2022 were selected and divided into CZA sensitive group (n=111) and resistant
group (n=45) according to whether CRKP patients were resistant to CZA. The susceptibility of CRKP to CZA was detected by micro-
broth dilution method. The general data of CRKP-sensitive patients and CZA-resistant patients were analyzed and compared, and the
risk factors of CRKP-resistant to CZA were analyzed by multivariate logistic regression. Mortality during hospitalization was compared
between the two groups. Results Among the 156 CRKP isolates, 111 isolates (71.15%) were sensitive to CZA, and 45 isolates
(28.85%) were resistant to CZA. There were no significant differences in age, gender, body mass index, specimen source and underlying
diseases between the two groups (P>0.05). In invasive procedures, the proportion of patients undergoing mechanical ventilation
(77.78% vs. 55.86%), dialysis (46.67% vs.18.02%) and surgery (77.78% vs. 54.05%) in the CZA-resistant group was significantly high-
er than that in the CZA-sensitive group (P<0.05). The proportion of patients who received CZA treatment in the CZA-resistant group
was significantly higher than that in the CZA-sensitive group (24.44% vs. 9.01%), and the difference was statistically significant (P<
0.05). Multivariate Logistic regression analysis showed that the risk factors of CRKP resistance to CZA included dialysis, mechanical
ventilation and previous CZA treatment (P<0.05). The mortality rate during hospitalization in the CZA -resistant group (28.89%) was sig-
nificantly higher than that in the CZA-sensitive group (10.81%), and the difference was statistically significant (y*=7.776, P =0.005).
Conclusions Some CRKPs are resistant to CZA, and the mortality of drug-resistant patients is high during hospitalization. Dialysis,
mechanical ventilation, and previous CZA treatment are risk factors for CZA resistance in CRKP.
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UTAER T BUE P R 45 S v v i 48 v 7R A
TR F- AR T R 3 A T 1Y 5 R 22 A
PERR IR o BRI TR R0 TT 2 N 24 5 2 B
WA EESIR Y . T ERE R EITR 2
W w )2 TRtk 7 05 il 98 5 B 1 187 (carbapen-
em-resistant klebsiella pneumoniae, CRKP) 19 % 95 R
KRR T I S 5 2 CRKP i 24 114
HEAHLH], CRKPHELUA YT 6 AR AL 1 E K
SR o E R TR T BT R 2 T R R Y
PUR AW IEFEA R, AR 2R E R BN R whE
R E I 28 . Sk 70 At we - BT 2 B 31 (ceftazi-
dime/avibactam , CZA ) /& FDA It A9 25 — 1 T
ISP T B T 25 A T H T 5 IR i 7 B B I
e R 55, AT TR T N 2 2R IR g 2 Ak i
JE TR | = B A M 5 AR A 5 A 2 B A
SRR CZATER ] CRKP S5 Y7 34
& JBIRYT CRKP B BB PR W) . SR, 7E
M PR Fr, 373 CRKP R GE I K IH A7 AR X CZA Tif 25
THOL. I, ASAT 5 20 A B T 2019 4F 10 A =
2022 4F- 5 7 1594 22 [ P B2 o 1 B FAE W 3P
(intensive care unit, ICU)fEBEi6 77 ) CRKPJ§ A 156
9, R 2 CRKP XF CZA T 25 1) fa B I 3%, DL e oy
CRKP Il RIGI T S H R o
1 #ABEFE
L1 —HRAR IR T E PR oD B Be 1ICU
2019 4F 10 J] 2 2022 4 5 ] ;K bR A B 5% 1 CRKP
P N R B o R A0 4 A RT HE B B o T 2k S
156 95 NN A% B 7 Hr o R 46 CRKP g A
JEAXT CZA i 2553 A CZA U (n=111) AT 25 41
(n=45) . Jig Nl H O 256 Jm AU [F) 32, AR P98 2206 %2
PR = 27 vhds B2 B 18 B 22 51 2t fE (A5 NQ-
202046)

AFRUE : (1) CRKP }5 57 FHHE S A5 (2) B A
CZA MIHTTR 259 U R 150 5 (3) 58 8 1 i R 830 o
HEBR bR : (1D AE R <18 % 5 (2) R bR AS vh A1 35 BR
CRKP Ay AR T 5 ()G R A TERE
1.2 CZAFIEFRME AR SE I K 5250 = bR ifE il
<= (clinical and laboratory standards institute,, CLSI)
2021 4% Kb #E (CLSI M100-S27) , J&. fiby 35 7 1) 10 1
Pl EL A < 18mm | MV JHe 355 1 11 56 25 1% g 1) 400 1 Pl A
<19mm FWr i 24 . 5% K5 R e 1% e 0 s
=, 2R o 22— i 2 1Y B R CRKP,
Xt CZA #47 e /N B ¥ FE (minimal inhibitory con-
centration , MIC) &

1.3 BRFE Gt 156 ) CRKP YL A XS CZA
(25 B L, 43 BT HL A CRKP X CZA BB A R

255 N AR 1 51 B R 0T 8 5 AR AR TR
REEIR AR AR AE RO BE A 3252 CZA IR YT LY 22
S, PR N — R B 22 AR A 2
[H 2 logistic [F1J 4341 o b 55 B8 41 A AE Be 49 8] ()
TR,
14 ZitZEAFZE A St dr i H SPss 25.0
HEAT AR B, 3% AR i I AF G RS oA, DL s ROR
K PN ST FEAS ¢ K 3 5 o3 A8 s fidf A 43 e R,
FH K . Z A & logistic [71H43 4T CRKP Xf CZA
M5 fER R & . P<0.05 N2 R A Gt XL,
2 #HR
2.1 CRKPXf CZARIZAEIER RHMERZR
LA CRKP X CZA P Z5HUIE &L, CZA MIC 24 0.5/
4 1/4.2/4 414 8/4 . 16/4 .32/4 64/4 F1>64/4 mg/LI},
Xof IO P AR B 43 2 5.22.36,33 15,8 .5 .4 128
(#R4E CLSI M100-S27 #5E : CZA MIC < 8/4 mg/L N
B, CZA MIC > 16/4 mg/L T 25) . 4553 Wk TE
156 & CRKP " 111 % (71.15%) XF CZA #5845 ¥k
(28.85%) X CZA T2}
2.2 CRKP 3f CZA SN Z5809% A — A& Rk
B M4 CRKP XF CZA BUZANN 25 i 18 00 , W9 A
930 CZA TURRALFN CZA T 2520 o P AL A AEAF i
PRI B AT FE B AR AR IR A A B AT Al
MR 259 122 5 51248 X (P>0.05) . TE=RA
PEFAE T, CZA T 25 ZHHLAGE S B AT AT AR 9%
N FE 1 BH 8 55 1 CZA B (P<0.05) , Hoo i ik
B BEEMSIR A ] F 225G R X
(P>0.05) . [AIE, CZA it 25 20 REAE 4252 CZA IR YT I
s N EL I B T CZA R, 2R A G # R X
(P<0.05). W1,
2.3 CRKP X} CZA i Z4 fg ke B & % B = logistic [E]
V35T iz FH TS 1 AT 2 3R 0T logistic
LU= 53 B, HUAGHE < BT T AR FIBEEEE3Z CZA TR
J7 o A E, LA CZA T 2515 00 R 5. 45 R 4R
CRKP X CZA Tirf 25 1) £ 6 5 R AL 45 325 A ML <
FIBEAE 2532 CZA TG YT (P<0.05) , 5 N & b1+
ARIHK(P>0.05), WFE2,
24 CRKPEEHFAERIEIETER 7 CZAHK
JEYL Hh CRKP B A AE B BRI SET- % 4 10.81%
(12/111) , 7€ CZA i 25 20 v CRKP J8& 4295 N\ A e 1
[ T3 A 28.89%(13/45) . CZA it 2540 s AAE:
B ) ZE T 2 i i T CZA SR, 25 A B2
B X (x*=7.78,P=0.005) .
3 g

CZA S 55 = AR A T 28 Sk i Al g 55 ] 4 12 31
ZH A 52 T 3] R 2 B R — o A Rl B- PN
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F1 CRKP X} CZA A CRKP i 2 18U g5 A

— e RE AR
. CZABUE  CZATHZ4  x*(1)
IR Hmtl)  (nts) g T
UNEERTE S
RIS ws) 53.51+9.83 54.21+10.05 (0.40) 0.689
P54 151 72/39 33/12 1.04  0.307
%ﬁfﬁiﬂﬁ?) 23.54+3.04 24.02+2.86 (0.91) 0.365
BRA I (%)
PRARAR 47(42.34)  19(4222)  0.00  0.989
MEFRA 10(9.01) 4(8.89) 0.00  0.981
PREFRA 29(26.13)  9(20.00)  0.65 0.419
HAdrA 25(22.52)  13(28.89)  0.70  0.401
Eenhpe /5 (%)
LRV ERN 35(31.53) 13(28.89)  0.10 0.746
HILRSE 16(14.41)  7(1556)  0.03  0.856
WK RS 11(9.91)  5(11.11)  0.05 0.823
LA RS 13(11.71)  6(13.33)  0.08  0.779
Mz RG 26(23.42) 10(22.22)  0.03  0.872
HAb RS 10(9.01) 4(8.89) 0.00  0.981
BRAPERAE (%)
oL A 102(91.89) 38(84.44) 193  0.165
By 105(94.59)  39(86.67)  2.83  0.092
HUE < 62(55.86)  35(77.78)  6.54  0.011
M 20(18.02)  21(46.67) 13.56 <0.001
TR 105(94.59) 39(86.67)  2.83  0.092
FA 60(54.05) 35(77.78)  7.57  0.006
BEAE ST 259
(=7 )/ %)
HRME 104(93.69) 40(88.89)  1.04  0.308
FUE TS 37(33.33)  14(31.11)  0.07 0.789
HINFER 43(38.74) 17(37.78)  0.01 0911
Beszid CZAIIT (%) 10(9.01)  11(24.44) 655  0.011

TE - CRKP AT 5 75 B 45 S I 58 58 AR TR, CZA Sy S 7 g - By
i RR:E

+£2 CRKPX]CZAMZ G N R LN R logistic [B1 54347

fal N & Bt Wald Y’ P OR  95%CI
BRI -924 58 0015 0.00

HLAGE S 1.85 5.62 0.018 3.10 (2.04,6.13)
BT 2.15 9.54 0.002 4.54 (2.55,9.35)
FA 1.02 356 0.059 125 (0.95,3.02)

WEFEEE32 CZATRYT  1.54 4.28 0.039 2.48 (1.42,3.62)
T AR IRy CZA Tiid 25 OBCE, T 25 =1, 8U&=0) ; 28 A LA
W GENT T ARMBEAEZ CZA VR (WE, =1, %=0).

iz i 470 441 791, BE 98 4 ] KPC (Amber A) Al OXA-48
(Amber D) KR E R Ml . BE&E CZA Wi H], CRKP
Xf CZA F ik 25 4 76 B8 b, WF 5% R 2017 4F 3 =
CRKP X} CAZ 1y i 25 3K 5 34.3%7 , 2018 4 Ky
35.7%'" . CRKPJEYLHE A EZRIEF ICU, [FHf ICU
o CRKP YL ASET-F 3 . BB, fE A5

FE G A K BE ICU E BE i6 7 1Y CRKP % A 3 17
G3HT .

TEARWIFEHT, 156 Bk CRKP 1 111 4% (71.15% ) %t
CZA B, 45 £k (28.85% ) Xf CZA T2y . FE AR AFSE
o, T ARAS B R IEAN R, CRKP X CZA Tiif 25 55 1 77
E—E 25 ABFIE R EUR CRKP BG4 A
¥k A FICU, B T ICUR N R AR £ (25
IF ] 55 B, P ICU R N CRKP i 25 1 4 Ak %
g

724 JE e X CZA it 2 () FZEHLH 2 — , CZA
it 2595 N A FE TR B i & o 7E AR B 5T AR 3R
CRKP X} CZA U RNt 25 i 1% 00 , #9955k CZA
TURLL AN CZA Tt 2540 . PHLLIR NFEAE IS HE ) L &
PR R AR AR TR SERE B b 22 e g it
B ERAEERET, CZA T A HLIHGE S 5
MR TR A3 A H B 8 5 CZA BURR 4 . TRI
CZA Tt 25 40 BR 1% 3352 CZA 697 10 A LG 461 B I 5
T CZA WU . By, AW aE 17 BEw AR
CRKP B Al IR 28, AL 46 3K 1 A e R ICU 457
BAIFR] S RT A O R K A 2 B R AR
J7 2 0 Bl A A IS IR v s A 2 25 iR
FPU ARSI ST 4 RN R A F S A AR 43 TR
FER 2R, Rl N B2 (2 AR J5 75 2L AR I
IR S OCH.

ARG, 2 A & logistic [8] 543 #7 i 78 CRKP
X CZA T 24 i) FE s PR 2 A48 i A1 ATLAIGE ~0fn R A
% CZAIRYTY o WHAE o B R RIB T ik 5 2
K 1 245 J TR R 20 B B s N CZA T 245 1 % e
(R Sz T PR 7 R ARk T B 45l CRKP
BRI G AR B ML 2, I B B AN 2 X ]
AEEECRKP X} CZA T2 . ML <A N 215
PR R 7 4 CRKP [ EL 38 57, A 5T S AL
S CRKP JE L5 AT CZA i 24 i b 4] B o 366 e,
FERRAEHE 32 3 CZATRYT  FE SR 76 AN T IR T
W, B2 5 S8 CRKP X CZA TR 257,

Xt F CRKP it 25555 A, CZA it 25 2 s A B
19 18] BE T R (28.89%) B I & F CZA HL R 4l
(10.81%) . CRKPFET- 31 XU K 25 AT RE P 58 A\
HE b DRGSR S WFSR R BRAE A B K
SRS A B- A Tk e il 4 o 550 LK s L 5
oA T 25 T A5 e S CRKP YL A6 T By 21 <7 15 %
0l FEARBFSE T CZA T 2540 CRKP 9 A 3L
TR BN, X B R 7R IR YT S B R T G CZA
it 245 15 1

25 FRT R 16 1CU H R IH A7 7E 45 i 1Y) CRKP /%
Yugg AXT CZA it 25 , Tt 245985 N A e ) [ SBT3 1
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