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xSk ot / FT4E €38 ( cerftazidime-avibactam, CZA ) #9258 le, A s K& AR HRPIRIE, FiE RAH
AR Tk (KB k) AR EHAMMETL 2018 ~ 2020 SF 16 R & 45449 98 k3 & £ CRE B 4Rt 47 CZA #9254
R, b CZA 471 B 4 20~22mm ) 1 #k A 48 P % ##F % (broth microdilution method, BMD) #4735E, B A-Bsk
HF_/% ( polymerase chain reaction, PCR) 7 kAl 8 F B aE AL, 547 & R Fl 8% & & Hid5 49 CRE HAkxt CZA #9254
Btk R MEHFRMER CRE B kA~ 2% B- ABLKEEEHN £, & 72.45%, BAR5T CZA # & % 23.47%. CZA
x5 = 2 FER B (blagpe, blagyass) 89 CRE AL F 4 100%, s+3 =4 &8 (blaypy, blayy, blayy) 69 CRE @255 %
100%, *IF) B> 22 2 63 B A4 %, B 69 CRE H Ak Ao 3t R = Bt CRE H ARSUA & 551 4 25.0% #= 83.3%., it #Hw R
B 8% & B 49 CRE Ak *T CZA #9350 R, CZA WIS HRIe A LT Ve R ITE, B o5 3 sl 2 e 5
RS AR ERS,
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Drug Sensitivity Analysis of Clinical Carbapenem-resistant
Enterobacteriaceae Bacteria to Ceftazidime/Avibatan
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Abstract: Objective To analyze the drug sensitivity of carbapenem-resistant Enterobacteriaceae (CRE) with different
carbapenems to Cerftazidime-avibactam (CZA), and provide the basis for clinical rational and accurate drug use. Methods A
total of 98 non-repeat CRE strains isolated and preserved in Yantai Yuhuangding Hospital from 2018 to 2020 were tested for
CZA drug susceptibility by K-B method, and a broth microdilution method (BMD) was used for strains with CZA inhibition zone
of 20~22mm, the polymerase chain reaction (PCR) method was used to detect the carbapenase type, and the sensitivity of CRE
strains producing different carbapenases to CZA was analyzed. Results In Yantai Yuhuangding Hospital, the CRE strain was
mainly metal-producing 3 -lactamase, accounting for 72.4%, and the sensitivity rate to CZA was 23.5%. CZA was 100% sensitive
to serinase (blagpc, blay, ), 100% resistant to metalase (blaypy, blayy, blayy), and the sensitivity rates of CRE strains producing
serinase and metalloenzyme and CRE strain not producing enzyme were 25.0% and 83.3%, respectively. Conclusion CRE strains
carrying different carbapenases had different drug sensitivity to CZA, so it is necessary to carry out CZA drug sensitivity test in
vitro in clinic, and at the same time, enzyme type detection method should be added to guide clinical precision drug use.
Keywords: carbapenem-resistant Enterobacteriaceae; ceftazidime/avibartan; drug sensitive paper diffusion method; carbapene-
mase type test
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Sk 9 b BE /BT 4k B 3 ( cerftazidime-avibactam,
CZA) T 2015 47 3 52 E FDA HbifE i, EZH
TRIT N A 1 R 2R G0 JER e R A 2 P R s ke
B, BEBESATHEAN RN R (ALFEIEIR AL E Y 41
BT R ), DLRGRYT T A BB H 75 80 = B
PG A ARG 3597 B CZA X se™mEE
MELIRYT BRI T — A I E R RE. EX
25 WA BLR) 2019 AFEAILHE CZA e E LT, B
HIZE B N A RS R 2D, A B R 2 BT
B A RO C IR, H— e R O WA T X
CZA Wi 25k, XTFELIES Z e, AT
T AT AR [R5 T A2 M ) CRE B BRXT CZA 1)
U, MG IR CRE YL B IR P IR S 25 1K
1 MEl5H®

L1 EARCRR RS BB TR BE 2018 4F 1 H
~2020 4F 12 H IR 53 B IF R A1) CRE BkR (%
e/ s i MIC = 4pg/L) , BlR[E— &
BB B A AR, T 98 k. B BAYE
R I Ay B ATCC25922 W [ T4 T I TR A6 5y
Huls, B PERRR 2 DNA IR blage,
blangp, blayy, blayny Hl blagy, g BT R HEEE DAY
PARE (P PRI R 7 5 R Bt I B Bk S R 2 )
12 BB L5EAN EEAYEERA R AT
VITEK-2 Compact 4= [ 3l fll A= W) % & 245 54X,
BRUKER “®AT B[] BT AN, VA 2 SC 0 % i & A
RN A2 72 1 GNP29270 FUfE IR 55 3540, ik
N FEVAE PRI TY04S-3E 4 [ sl e BG5BT R G0
K H 2 E ABI 2 A HY VerTti 4 )% PCR 1%, b5t
ISR A ) DYY-6C B IKAY, db T A L
A4 H) BG-subMIDI (v ) 7] WGHLTK — i 5L,
B [E OXOID 28 A A 7= f I B NE I, 32 [ A 4 f
BB\ E Y VITEK-MSCHCA 5, W e F
W R AU e WA R =, CZA 2R
JF1 BMD 2880 i ¥ i 2> F) 84 37 . Premix Taq™ i,
DNA Marker 121 3L F 20 DNA $2H07 &340 T
TR A A ], 5 T w2 A5 T B
LR FIT B A IR A .

1.3 7Zi&

13,1 EFEMEE: B HRAAM CRE Wk, 1F
VITEK-2 Compact 4 [ Sl A5 9 % 8 25 kA7
PR M2 GRS, i RS 2 AR b
BOE B TERIE, #iE 4 CRE, 1 ] BRUKER ¥
TTB B BT A E AT 48 2 B 4%, %2>k BRUKER fJ7F
SPRT 2,00 B PR S B R AP K P 1) CRE B bR
MR MBI, B 35°C A bhia iR 3740
J%E 16~20h.

132 SkAufime / bl 03 25850850 25 B0 bR

TEANZE FAEAR S 2020 i CLSI M100 $h47. 2548
Y% P B A I 98 Bk CRE Bk X CZA 11925 ¥
T, X CZA PR B EARAE 20~22mm X 38 A B R
FHA R P AR B 0IE , Sk At / BT 2 [ 10 254
e BE I 52 95 0.03/4mg/L~64/4mg/L., 25 HUR K6 Fr
YERNZE AR YR 2020 B CLSIM100 $uAT ¥,

1.3.3  PCR il e 75 55 M g 36 PRI 28 . SR FH 40 1 3k
PR 2 12 B 7] S HE UM BT DNA A8 PCR B4,
B s FpeR DL RGN, ALHE A R L H R
(blagee) ~ B2 4 J& B (blayyy, blayy, blagy) -
D K 2 A R T (blaOXA-48) - HBER . 519779,
P BRI S LR 1, FE] blaypy T blagpe
) PCR JZ I 4 f: 94 °C 5min, (94 °C 30s, 60 °C
40s, 72°C 60s ) 30 cycle, 60°C 10min; FE[H blayy,
blaye A1 blagy s [ PCR S 5514 94°C 5min, (94°C
30s, 55°C 40s, 72°C 1min) 30cycle, 55°C 10min,
FEZE 15g/L B BERS LIS, HBER LG RS
Mo HB43 i 24 3 PRI BH 1 A AR 45 e b Uk TR LT 1
A PHE 25 R R A B8 7 ak SE R ), 9
BLAST HEXTIFaf AL A

x1 PCR #1850 B TR =4

Rk

HIfEA SIWIF (5 —3) (bp) L (C)
blage  F:CGTCTAGTTCTGCTGTCTTG
R:CTTGTCATCCTTGTTAGGCG " 6
blay,  F:GGAATAGAGTGGCTTAAYTCTC
R:GGTTTAAYAAAACAACCACC Al »
blag,  FAGTGGTGAGTATCCGACAG ol .
R:ATGAAAGTGCGTGGAGAC
blayy ~ F:GGTTTGGCGATCTGGTTTIC ol o
R:CGGAATGGCTCATCACGATC
blagyss  F:GCGTGGTTAAGGATGAACAC " .
R:CATCAAGTTCAACCCAACCG
M 1 2 3 4 5 6

7 M DL2000 DNA Marker, 4577 1 24 blagy,.s 2R (418bp ),
25 2 K blaypy ZEF (601bp ) , 2574 3 24 blaye EF (211bp)
517 4 M blagee B (797bp ) L AR 5 WA MR, AR 6 A
Y 4 Bk BRI IR 5
B 1 #omAEEEEERERBEXE
1.4 %its o N SPSS 20.0 F A4 K A7
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YEHFAE 5T, BRI n(%%) F75.

2 #R

21 KBAE/ FMpEEEHHAELR UK
2. 5:% CRE FHA S U0E / BT f08 23 bk

(23.47%) , H P45 blage FEH A 14 Bk, #547
blagya.qs 28 B 3 Bk, [A] B HE T blagpe Fl blaypy, &
1 AR, ARAEGHIEE A 5 k.

x2 EHETAREMZSEE A CRE Xt CZA HIZ54E Rt
CZA BURBREL/ HbREL
i 24 2 CZA B (%)
kpn kox eae eco ecl cfr sma pmi
blag 13/13 - - 11 - - - - 100.0
blagy 1 - 2 - - - - - 100.0
blayyy 0711 - 0/1 0/44 0/4 07 0/1 072 0.0
blayyp - - - - 0/1 - - - 0.0
blayy - - - - - - - - -
blag+hlayyy 13 0/1 - - - - - - 250
PN ke Sin] 22 il 23 - - - - 833

. kpn iR FHEAAR, kox PR TN, eae = UAFTI, eco KIGIRATH, ecl BIAMAFFR, cofr o5 HIFFEETAFT A, sma BRIV A,

pmi ASAIATE, -7 ForAkkah.
22 PCREHmeEEHea ik BA R LG
98 ¥k CRE Wifk, i 92 BRI b 75 B M B i 24 3
PR, o 70 BE S blagpy (71.43% ) , 14 #57 blagee
(14.29% ) , 4 BR[AIHT S blagpe £ blagpy (4.08% ) ,
3 BRA blagyass (3.06% ) , 1 FEF blay, (1.02%) ,
KK HFE R 6 Bk (6.12% ) o T B I TR 20 25 11
CRE HPELL™ B 2R & m B - NI 3= (72.45%,
71/98 ) , HWN =22 RIS IR (17.35%,
17/98) , ALFEER (4.08%, 4/98) , KA IR E
IR (6.12%, 6/98) .
3 iFig

7 T B A TR A P DA RN R X B 7 B M 2
2yt 2y d EEAHLE . B BN, RFEEZR.
AEE G . ARERE . ASFEEE LR [F 8 i
P B R R A 2 R U ERE, oA
KPC 5 NDM %4 fiie 75 5 45 litf /& CRE I 32 2T 24
MUk, M kR, SeErmt, FREIEEE
A PEE B R 43 85 1 CRE B %7 NDM %1 %¢ KPC
RIZ2 B g2k A fth e / BT 2 0 3H R A S0 22 &
PR BT B, TN R 4 SR A B ARG I P 3R
Bl R4 25 B9 CRE AR LA™ B K48 B - WIEIE
fiti 3=, It CZA XF B¢ CRE B R AR AN
o WFST AR, S A / B4k (3 7 (il ik A2
AIRESS Y BSM 2Y, Akt S Az 2R I T S BB
MM 2558, I FHETERR . P XT CRE 74 ik 75
BRI TEUEA TR 40 A, i X CZA BRURK / it 24
BYFERL, W Tl PR B AE CRE HUIYL IR YT A v
2RI = e R e 11 4 ) LA FE LA (AL

RN AR W, X T 0™ 22 G IR 7 R M

fitif) CRE WH MRS R A 100%, XF 5" B 2548
B - LR 1Y) CRE M 25358 100%, % T Z Hi b
FIBRARSLIHFT R4S, X T =4 @ EfY CRE
R, IR CZA XF Hifi 25 X T 5 7= 22 R iR b
TR Y CRE TR, T FH 2580 ot b T30 0E
XTFARESE CZA 25 SE 5 = v i CZA AT Xt
HA WM. X MIEIR CRE W RAE (K f i / o]
e PRYY FRE I T AT W .

ZHIBFFE N Rk Al / oy 24 12 JH X T 4R 4
JE T %) CRE B R JC AR SME M, 3502 ph BT 24 4 48 (1)
PR (1) . TAHIF ST Hh A — R 98 7 T 10 B Y
AR, L8 RiE PCR 2K KHIFIZ A
[R] s #HY blaypc A blaypy T 245 ] s Xy CZA ﬁi!ﬁg‘ o
PRSI, SakaEEss P E B R A 1 BROBE R R )
CRE X CZA HUZAH L. 43477 nT BEAT G 5 1 B 1A«
OS24 U S5 HEAT TR 25 3L R A g 5%, BEE
#5417 NDM i (B 2E4 @ B - INBERGEE ) & i,
PCR HLJK L & IRIY B NDM 4l #0i% . Q7 1 . [
B #E1 blagpe T blaypy M 253 H, [HAFRIX blaypy
it 25 KL R, ORI 22 R it )
CRE Ftk, Jrdkamt 2y, W Ziif7 kA e / 4
E HH 2GR T I

SLALfRE / BT 2 L AS PR CRE AR EA
KA, EIFIE 28Uk, AP A 6 ¥k CRE
PR RR A L R AL, AT B PR = Bk 7 B A T LA A N
T 25 LRI S0, Hor 5 B 77 B 59 CRE T8 #k X
CZA U, UK 83.3%, 1 BRAS“HEHY K ImiR 7
PRIXT CZA Tt 24 o i 24 b Sk i / BT 2 30 K-B
PRI B 450 21mm, 40 R R B, &
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IIE MIC {28 >64/4mg/L, TESCICE X CZA T2y,
AR 25 BRARTIE S . DK AARE / Bl 2 B3 25 040 R
P EORAEE IR ICHI 5 ) — 22 B T A AT
H A0 B 45 P 0k & B R U ) 258 — 8
@ K-B K0l CZA,  HUBFN 25 1) H 2 r AN 22
Imm, AIREAAFERGEIRZE . DULTE TN Z5HLH nT g
Ampe 25518, LR IA R — 2 500E, JET
ZHIAE ARG LS, X REZHOA=#i CRE
PIR, CZA XFHAT RAFAIETE, (BT 238 i e
PE 2GR H A T IR E

XFIAFF i B4, AR YOS R A
PR . 3 A TS B2 X CRE B AR AT 7 g2 Al
PRI, 4546 re WAL S S Im IRR I 2 . BiFgE rh
H—FEFTABATE , PCR S RIS blagyy it 255
{5 K-B BN 8y 24mm, FH A BaE R T
U, MIC {4 >64/4mg/L, X kAl / F 4k r 38
M2y, DEE K-B yA A0 b AN e R e 2R 56
BRG] 20~22mm, 1T (B guR, s
7N s DR e S I 1 7 s T 2R i 35 PR ARG 5 124
Rl PRIV 25 S K05, DR IE 285 SR 0
Mo H2EEMT CZA i WA Bk MAT R A
KT AESY, K-B AW R 1 = 23mm 1, B
R 4.36%! . BRI TR R AT L BIAR 2,
AN RGOS T RRR IR R, Nigh A i
W A FRAB ORI 24

g5 TR, 5 AN Rk R AR CRE FRXT
SKAEL A IE / By 24 TSR Y 25 W s N ] . XA LA
S ALl / BTk U 25 L0 A, PR Y CRE B
PRIE AT 7 L5 e T 2 0 il S = BB 2R A4 I R 24
XiF T NS T R Sk e fly e / BoT 24 5 3H 245 SO S 2
W S5 G- MR TR G HIWT, A2yt B IR
ORI AR 25 o Sk At / BT 2 1 2E e [ AT Ak T
LB BE, IR, T 2 R 5T 4
ER, P PR R AR TR 23 AT
HESUIE RS W) 50 56 25 A5 B X 0 T 8 Sk A At i /
o] 24 £ 3 1 A 1 25 P AR, () o it 75 A )

D7 A T TR BRI 45 5 SR I 475
JE, Nl PRI GG T RO i 25 R el e 1y
PR A FR I

SE 30k
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