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Treatment for abdominal infection caused by metallo-f-lactamase-producing Klebsiella pneumoniae in an
infant after liver transplantation:a case report and literature review

LIU Donghua', GUO Yanlei*, QU Haijun', ZHOU Changkai', QUAN Xianghua', CUI Mengna', LI Jing' (1. Dept.
of Pharmacy, the Affiliated Hospital of Qingdao University, Shandong Qingdao 266000, China; 2. Provincial
Tourism Resort Health Center of Tianheng Island in Jimo District of Qingdao City, Shandong Jimo 266209,
China)

ABSTRACT OBJECTIVE To investigate the treatment plan for aztreonam-resistant metallo-B-lactamase (MBL) -producing
Enterobacteriaceae infection in pediatric solid organ transplant recipients. METHODS The clinical data of aztreonam-resistant
MBL-producing Klebsiella pneumoniae caused intra-abdominal infection of an infant after liver transplantation were retrospectively
analyzed. Abdominal infection occurred after operation. The pathogenic bacterium was MBL-producing K. pneumoniae. The drug
sensitivity results showed that the infant was resistant to aztreonam. Based on the results of sensitivity test, polymyxin B combined
with tigecycline were selected as initial regimen. The treatment effect was poor, with recurrent disease and shock spots. The clinical
pharmacist assisted the clinician to formulate treatment regimen of ceftazidime avibactam 0.5 g, g8 h combined with aztreonam
0.18 g, q6 h. Relevant domestic and foreign literature were reviewed, and the treatment plan of MBL-producing Enterobacteriaceae
infection after solid organ transplantation was summarized. RESULTS & CONCLUSIONS The infant was finally cured and
discharged with ceftazidime avibatan combined and aztreonam. Several foreign literature reported that ceftazidime avibactam
combined with aztreonam could effectively treat the infection caused by aztreonam-resistant MBL-producing Enterobacteriaceae
infection in patients with organ transplantation. It is expected to be an effective treatment for aztreonam-resistant MBL-producing
Enterobacteriaceae infection in pediatric solid organ transplant recipients.
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HR BRI B I LA SRS 2 3 () e ST
FHIRE, AT RN X RS RSP R
T 2RI 2 7 A Bk 75 2 M B 4 R B- A TE i (meetallo-
B-lactamase, MBL ) . X} -1t 2 Hh g (47~ MBL 7 T 1 &
A, B AT TR DR S A /AR, 25
PR 2R B INER R S B 28 A5 RO 25 W 1 v
— A TR R RS R , 33 0T TR 20 e 197 MBL i
RS AR PR T P A — L 4 A
RRATWTFEIIT L, e N B HP Al Sk A At e BT 4 £ 38
AN R 120G R Y7 T 22 e Y 7 MBL A i e
Dy RN R, 202147 H 1 45 H I
BEAETT By R BE e O FR“ Fe B ") AT AR AT AR, R
Jei M R T R, B0 T A i 22 g 7 77 MBLL Jili 58 e
B JEERR, FHIMT 3R AT MAMSEBAEZ
0T it 2 R 4 7 MBL SR 22 B AT TR U G 5 151 4
T HATE NN TC LR B A 2 KA DG
Qe o PR IZ LR BARS Y7 R Rl 40 T IR R
FAROCI 9 B RE AT 43 BT, LAY X T 20 e 179 7 MBL
AR G L i AR PR 2%
1 w5

LB 5T RIS R AR R AT AE S BEA 156 7 T
ARJG 7, F 202147 H 30 H A TR A IR il A TR
BE. ARG MR AR 36.5 °C, 03 110 Y/min, 55
2 30 Y/min, Ifi. & 84/54 mmHg (1 mmHg=0.133 kPa) .
BILE R 61 cm, (KRB 6 kg, B IR RUF, B IRBAIE i 4 |
Jokes . LR AL RIR B LIE R, XIFR, AT L5
PO T ARG IR A G R s AT SR, A M e e (0 B
AT fil S LA 5 B NS 8 TE R, 29 3 U/min, A T B 1 48 2%
o BULABCZK T JHafl B T #R ks R
RN P ZEPE B BB ARG o S350 3 A6 A 7 il
W KA QAR 5 24 I (aspartate aminotransferase, AST ) 588
U/LCT  &onm TIER M B, TR P2 5 =G
(alanine aminotransferase, ALT)275 U/L( 1) . IfiL %5 WILEF
16.56 pmol/L( | , F/REFIEHE TR, FIH) 140
(white blood cell, WBC) 1% 4.13x10° L' ( | ) . /hk
MMIEL2.37x10° L' 4= C J v 2 1 (C-reactive pro-
tein, CRP)1.52 mg/L . fl/Miz 86x10°L~'( | ).
2 JRITiEiE

SBILT 2021 4E 7 1 31 HAEFRBEA 7[R Ah A4 S A% A
FAR RGN % B ILEA IR T
P55 R K S B (0.1 g,q8 h) B H177(0.06 g, qd) il
RIAZF4(16 mg, qd) o ARJF 45 T s 5 w65 HHk JE
Je e Oy % . ARJEBILFrg R, SRk R
39.2 C,
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RIGH 4 K, BILWBCiH$8.16x10° L', Hr ki
A48 3.82x10° L', CRP 145.94 mg/L( T ), [E&45 XK J5
(procalcitonin, PCT) 1.80 ng/mL( T ),ASL 87 U/L( 1),
ALT 203 U/L( 1), JLEF 20.29 pmol/L( | ), ifii /M 31
10°L'C L), Ml 151 mmol/L( 1) FRJLIE IS | i s
FREE R < Tk 75 2 045 T 9% B 7 11 81t 2% 7, <62
J& B- N LRt (+) 5 245 Bt 3 o AR AR & R
B 2 FH 22 A7 75 30 B0, Xk 2 it e TR 24 [ AR A T vk B
(minimum inhibitory concentration, MIC) >64 pg/mL].
TRFR B i AR M) S5 50 28 JovkE4 T MBL 230 RUAG o s R =
s R 2L 2 B m TR PR T R Z R R B 10 mg,
q12 h(ff 5 2.5 mg/kg WRIKTEST, BifS B 12 h kit
$11.67 mg/kg) TR IMIR 2 (4 far 551 2 40 mg, b5 55 12 h
FRIKIE ST 20 mg) , BB R TR P R AR S . 2
EORAEIRIG TR V0 (B 22 BRI DR B A R
THZS G, 4 P RUREME 40 mg, qd, AR . &xd gL dh s
FRTE L, I PR BRI 25 3 BRAH MR S S B R R T
(] Bsf 28 2 0 ot 4 . R OLAR S B B SR S L N R
L ARG TN E IR Ak i ANE 3530 IR
G EE,BILTA R, m iR A TR, N
38.3 C.

RIFH TR, BILAMTFAR OEEAR, 1K
B R 1A R) AR L) 22 0 s 5 L v T K R DT] 11 43
YIS 5557 7 MBLI AR S a AR, 258 2s R S Hik
—#,

RIFH IR, IMKEINEEEILTF AR OAEAR .
HE P SR B TR A AR TR A TR D) 1 S EE
FEFIRER A WM I , PR RE 5

ARIFH 12 K, BLWBC 144 7.66x10° L', Hkfi
A% 3.41x10° L', CRP 51.69 mg/L( T ),PCT 0.89
ng/mL( 1 ),ASL 26 U/L, ALT 23 U/L, JJLEF 26.6 pmol/L
(1), i/ 80x10° L' ( | ), IfiL 84 142 mmol/L, I 45
1.07 mmol/L( | ), fe 1A 38.6 C I d8 it , HL
BT AT IR e AR . I R = I A R e Jek e
SIRITRORAME , F RIS T %8 . IR 25 Jsd o
SCHRAS 2R, EETCAT DA 5 52 Sy Sk 760 At i oy 4 £ 3R 5
ARG o G R BRI e 245 R IR R B0 Iy 520
Ak S 7R L T 4E B 3E 0.5 g, 8 h (kI VE 2 h) FlI4R
i1 0.18 g,q6 h(%E H 120 mg/kg) , [ 4kL (8 F 2 2 #
FB(10 mg,ql2 h). BILFEZBHRE EH , (HIE N AT
i FETENE K , i PR B2 U 46 25 7 HOE Sk  BESL, R
1 B2 e SN (S v = 0 7B R i 4 /= R " W 1K G S
A0 (H I IR IS , Bl R B2 W45 T 4h SR 4550, DLAERF
FL A oY
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ARIGEE 14 K, RISk il i BT 4 L IHEX A5 22 Hh TR T
552K, B UME IS | IR JE K 10143 I 5 37 34 DG AN
A AST ALT FBLLER WK 2=IEH . R4 20K,
SRR IE S22 A6 A 45 SR R R B A 1
WM PCT FE % 0.26 ng/mL, At 58 LM F RS A W
PrEfEALES TSR, FHEHZF R B, Uy
T5 SEAR: FH Sk 0 o e By 24 5L H R 22 ph e, 7R 25T 2L
SR A [R5 I SN E SR S RRIRYT

ARIGEE 23K, BILKMERECE 2 I A RS 2808
BT8R WBC BRI o KRABE RSB 40 - 4 22 [GFH
PEFF TR 5% , 4524 FCBH M ER T8 90% , % 1R FH A 1A
5% . Wi REEITAkE8 T LA AR R A IE R . B
JLI PCT Fll CRP 4k 2820 T B, RJ5 55 24 Kokl &
0.08 ng/mL #117.46 mg/L.,

AR5 26 K, i R B2 Ui 25 b8 AR LI R AR B Jk e f
PRI 0 FLRRE | W50pst P Sk At Ath i BT 24 20 30 R 2t e o
152555 2 R BIAR G 56 27 K, JBUL U BUE B4 1 AR = i
fili A2 2 5575 (0.1 g, q8 h) BEA 2 9 (0.18 g, q6 h) Y
T 5 BILEIR. FERIGH 29 K, I R BRI E 7 iH H
KAl W BT A T I 2 M p VBT 8 R I 2%
H % B,

ARJGHE 35 K, LMK E R il A, KA IE
B BILBETHS I AL, R TEAR S5 48 KA1k
flu e MR A g . BIL T ARG 61 Kb,
BeJa Bt 24 H LA T B0 L SR S5 . 8
JUEEANIRYT IR0 P25 RS GS SFHE AR AR L AN R 1 TR o

3 itig
3.1 FBEBEARGF MBL BT E F 08 BRRETT

J AT R R 20 TR X e T g A 28 24 D T 24 B LR Pl
il S FL AT AR R E I BT B I L I Ambler
ST A4 A B LD 32 A KOl 22 S IR TR T B
J7 i , B 2828 MBL, D 2%k OXA-48 #) 22 54 1% ik 75 B3 I
FiEU S D3 A BTR R X Btk T 2 A SIS 24 W i 24 B AL DA
ALHE 7= HE B T 1 B- N T I it (extended-spectrum f-lac-
tamase, ESBLs) Fll/5 Sk i 7 2= i 5 T /M AL 1Rk
TR S Sk A B BT B AR X A Al R e TR
A B Bk 7 B M il (Klebsiella pneumoniae carbapenemase,
KPCs)] . kA 15 2 il Fl— L& D 2 5 B B A 161k
H T 8% H TR Y7 B 48 52 & H i CRE 5 2 i &
Yt (H B 4k B 4H XF MBL B A & 1 1 2 it m
MBLESE . 3 EBARAL Yt 2xFa rfa i, AR 2
% MBL HL A T 1, {H T 24 58 13 4% [6] 15 42 ESBLs
KPCs 5 HAW K AL TH R, X Lol 2o /K izt ma , 2t g
BAh 25 25 AT REXT 7 MBL A DA R A TR R g TR R
U B = I R B , 136 e V8 B A M 2 5 7 MBL i
AR 2 P AT HE 7 S A At g By 4 L 5 2t v
IVEIT T 58 A SARTEG UM WIIRTTHE FE ) BT X BR 2 e
ST B- N BRI IS 245 0 it 247 1 7 46 e ik 757 ‘2 s Tt
= PRBAPEAT PR , A 15 32 S 760 At i o 4 [ HHIEC 5
M IRTT T

A B UIE 5 e 8 K e U 15 o iy 2435 57
7 MBL i 4 5 B F AT, 24 Bl R Sl R O R IR 2= R
KB FE N ZAT B R X R ra T 25 . H R 36 7

®1 BILREREXRYAHFRLEERNEL

B X F2K H3K B4R CIRP NI (PN 1K GBSk B9k K BUK FRK O HBX
k% P32 BIMAE+ZEAEB Sk A BT L3+
M+ ZHE%EB
WBC/(x10°L™") 9.75 631 7.09 8.16 12.05 13.62 14.69 17.41 12.20 13.00 9.85 7.66 3.80
CRP/(mg/L) 2450 80.16 145.60 145.94 81.04 34.04 39.76 35.57 2246 4131 7891 51.69 2381
PCT/(ng/mL) 0.98 502 3.65 180 0.87 0.73 417 322 158 140 123 0.89 107
/G 39.2 39.0 388 38.0 378 383 374 371 383 38.1 369 38.6 380
EiELa WK HISK BIek  HITE HIsKk IOk 0Kk Sk Bk BBk Huk K Hwk
kR AU IE P 30+ i N
WBC/(x10°L™) 17.18 15.59 450 4957 27.08 25.97 16.36 1725 1137 1278 13.74
CRP/(mg/L) 252 991 6.27 465 10.52 10.11 13.06 2023 839 17.46 25.10
PCT/(ng/mL) 0.52 0.56 0.40 0.26 0.29 0.26 0.28 0.08
T./%C 377 378 373 38.2 377 379 [RRER"
B Wk WK 29K 30K MK HRK HBK MK HSK MR HTK OBk fuk
k% FB S+ A e AR+ R
WBC/(x10°L™) 1534 10.24 1185 7.85 7.59 8.85 7.59 7.5 6.71 7.80 6.07 731 6.86
CRP/(mg/L) 27.80 28.84 36.02 4719 35.36 23.09 2641 18.10 13.90 1285 8.76 3.60 <0.50
PCT/(ng/mL) 0.08 0.10 0.09 0.09 0.13 0.09
T/ C 372 385 38.1 38 372 375 377 375 NN

a: AR FHZ I R H B2 RS CH e T~ — 7 %5 b: AR5 20~26 .35 d UG ¥R IEH
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FCRARTEG A YR 7 46 B ) ST 20t g 1 7 MBL
2 [RBAPERT B S R 8 THER 25 . B3 KR SCik
R, AN 30 T N A B RS AE 52 38 X i 2 it mi )
77 MBL # 2= [GBAPEAT UG e (i (6 2) . Horr,
Mojica S B 1 15 R AE A N Z M 25 g 27 28 78
1 B A SR IR , 87 P Sk A Ath g T 4 [ $H 3K 5 2t
LG AL . Benchetrit R IE T 24417 B HL 43 s - p-
N 5% % 18 1 (New Delhi metallo-p-lactamase 1, NDM1) fiili
25 T A R BUR IR s S B R AR 56 Lo
A JG BB, Ak T I It 8 e e A e VAR v, W i
T ERMZHW R BIRG IR KRR 07 5 G375 R
FHP , 36 FH Sk 6l m B 24 B2 SR & il el 7 R 0n, (R
Il AR LR G5 5 26 2 A IS A A S 54 H By,
DRI 2 BTLAE S M % 15 | b R AR e, W0y 58 ¢
IMARKEZHWRE, BT XS REERZFR
R E, oSk A fth i By 2 0 20+ il R R 2R 1) =B
H R IG AL . Cairns YV RE T 4 4] 5= IMP-4
(imipenemase-4 ) 453 J& [t ) B 14 I AT R IER L RS A A, L
L BB B A8 T I T A MR A A G I I A
HoAth, 3 451 £ S RA AL WA SO 1] b B8 LI B Jr 58
HETHHUEGEREN T ZFRRBRSE MR ITE,
BT A —ERCR B 27 529 dJE , L BT
52, RIS H BUAK S PEAEBRE i A A0 P Sk 6t i B 44 £ 31
WG thm 5 296, 5 EAMRIE R 226, Wi
J5 ZE 3% T BUR B BUS M B AE RIE T R EBCRIER
U, T 230 FH Sk A At e BT 4 T 3R 2 Fe TR A, iR
Lot FH Sk o g B 2 £ $EL I 5 240 i B TR 97 ik 25 d,

XMW 2 BT K BAUERT 8 d A i s BRLZEAR G5
26 KT FE , (HUIG AR5 FH S A fth e By 24 T $H G5 24t
B B R 5 SR T PR i FH Sk 7 fth i By &4 2
WA, A 2R AR B, B LR
MRS 2R B 2 8E N T H AR 5 20 i
PR FR I ik oG 5 A g e, LA 2 H
P TERT I S e I i 212 R85 Ik 2 D 4 [0 B 7 4t By
SRR 2RI, A SO G LI R, B R L
B BAGY 2 6 UL B ELE AR A 2y
1y 2 Sy i T S 0 Al o 4 EL 3L

3.2 Sk fth UE BT 4 2 1B BX & & i Y X i ph B RO PR
MBL BT E R E B a8 T BRI E R EH R

Davido S HEAT T Sk 60 fily B BT 4 4 40 A0 2 i e 1Y)
G 2O, 45 AR BT Sk A fthme By 24k L 3E A7 AE I 5%
T, Z R 09 MIC M 12 mg/L K& % 2 mg/L, o244
RIS TR, X it 2 i e 7 MBL A R B , Sk 461
b B o] 24 £ SH I A 20 1 e 0y 58 1T DA G LR 2. X
Fifr 21 A5 X6 7= MBL 41 B A3 800 BIL ) 7T B8 2 - 2 il e
MBL fif§ H A5 3 P , {H i 24 5 £ 13 [5] 1) 7= 4= ESBLs .
KPCs s HAth Sk 70l 5 il , X el 2ok izt g, D
S8 R TR 24 5 Sk 760 b e Fy 2 E R S i ra e, %o
Hh R BT 2 T3 R TR A S | Sk A6 P Rk D 2, A
TR A 240 T % 2t i 1 R,

Lodise 55" 55 & W, BT 257 = Al it 2t e (2 g,
q6 h) 55 S 7 fth B B 2k £ 3H F R 2 h AT o8 4 bR Al
TR 5 9 L& BRI 25 24 07 2000 F 388 45 24 05 X (e ik
T Sk At e BT 4k B PRk T R ) (RIS

R2 SkraftbiebT4E B IBEK A S A INIETT SRR B B4 X T & H B AV MBL B4 B A 4 B R SR R A K RE

Bl (REFR) F HH BB mAN SRS W% e TR
Mojica 2016 9% B BEE  ZEEAEE  WE kAR 4EEIH25  NA T 48 A B MIERAMA WA
FRR IR 2.8 b+ M2 g, q8 b HK B 90 AR R e rE R 3F
B LR A
Benchetrit 2020 67% & BB NDMI- M R A TGRS kMMmERAERIE+E NA T 15 dJ, A
THIAR RYdiAINTA iz}
4% o WBE S NDMI- iR PPUHUMDCHERT R SkAfhmERTEE A NA BERIT I
el SIRMBEATE MR+ R
Cairns 2021" B% W BB EMp-4E REEEAMMRE kAR 25 P4 I B 2 IR 48 h ARG &
JArFE P g,q8 h+ZHHF2 g,q8h  MIC 4 0.25 p g/mL, i L &
A MIC 7 256 pg/mLo
50% B DHEEHE N R Sfbrepr RS W4 R+ J MBI A A 2R RTEARERIT 6 FAEA
g, q8 h+ M2 g, g8 h  MIC 4 0.25 wo/mL, MHME  HURUAIT, ARG, 3HEW
MR MIC 32 g/mL YRR 154 A I R4 RAFARE,
WHE K
4% B BB RESRU IR S fhnE P 0 0.94 B4 8 + S R IE A 20000 0 44 PR, R T A TR R
I g q2h +EMM 15 g, MIC K 0.025 po/mL, MidmE 2
q8h [RIA9 MIC Hy 256 pg/mL
9% B REAE MRERERMAAHS S eI 025 B (0 + i 4 25 B 2548 b, BT RIIME, S
I T 41 i ke g, q8 h+ a2 g, g8 h  MIC H0.25 pg/mL, T A4 A B4 0 e p 7 R e ik 7
Wil M MICH 128 g/l i, BERART 51 T
LR R
NA: R HE K
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T B 2 IR B R IOAIE . FEA ST R B %L
R R AR 45 245 05 2, e IR A AL
3.3 Sk fth i 4 BB R FI Bk F

FEF 2 EFXF 34 H ~ 18 27 1Y bR % ke T i s ke
JL 2 {8 FH 3k 960l 5 By 28 B4 4594 97 19 10 399 Bl AL o BE A9F
FE107, 2019 455 [E FDA itk ifi Sk A At i BT 4 L0 36
57 3 e DA B L SR 5 1 52 % DR i Tk e R iR s
YLtn o ORTEH (AR % B 2 B D Re G 00 ) L 38 25 24 ) 1t
FIMEAPR,
*3 EEFDAHUERSLAMIEM4EEBIAREA (F)

WEILENARHFE

U Gt G2

3~6/"H AR PTZE L 50 m/kg(KAMNE 40 mg/kg +PT4EEH g8h
10 mg/kg)

SoMA~2% kAl 2 EIE 62.5 mg/kg (GhTAbRE 50 mg/kg +PT4EE g8h
H12.5 mg/kg)

>)~18% S0l BT 24 48 62.5 me/kg (KA 50 mg/kg +FT4EE 8 h

12,5 mg/kg, R Rk AUNE 2 g+BTZEEIN0.5 ¢)

x4 EEFDAMERLAMIEFT4EIEE 2185 1F
WEEAREILEFHAHFE

TS CEAL TN

KA IERLED IR 3125 mg/kg, AR 125 g q8h
(RAEMBE 25 mg/kg+PI4EEH6.25 mg/ke, HAH
FRAMIE 1 g+BTAEI0.25 g)

S A Al T 44 [ 96 23.75 m/kg, KK 094 ¢ ql2h
RALAIE 19 mg/kg+FT4EELIH4.75 mg/kg, i AH|
ERSAUIE0.75 g+ITZEEIH0.19 g)

LA RERTAE 2375 mg/kg, AT H 094 24h
(K AMIE 19 mg/kg+PTHETH4.75 mg/kg, T K
FHEAMIE 0.75 g+HITZEEIR0.19 o)

<6 Skt Al e B 24 4 23.75 m/kg, KA 094 g q48h
(L fftnz 19 1ng/kg+méﬁﬁiﬂ4.75 mg/kg,EE;d();ﬂJ
R AAE 0.75 g+ T4 0.19 )

a:eGFR AL B /NERIE RS %

Bt L (34 H ~ <18 %) M s G ia 7 iy T I
PRAFFE 45 SR B, Sk 760 b i e 4 B JRIBC & R A s HLAT R
G 52 | L2 Ak 5 Bl feft Sk fe e AR AL, I FLGT
P 2% R B T (A 46 Sk 0 il B S AR R ) 5 2 19 )L
FHIE e e A3, FDA BB Pt xh 76 4~ H ~
18 % JL ¥ , 3k 0 fth i B 4k [ 30 25 25 31 4 62.5 mg/kg
(50 mg/kg Sk FLALME+12.5 mg/kg P4 EL3H ) , g8 he
1, AR G205 v s R 24 Dl 13032 R LA S At i BT 4 £ 3
2 24 ) 4R 62.5 mg/kg, q8 ho {ELIG R B 2% 7 L
JEYL R IEAL T A R 5 O R A A
Il R VTR B  RARTE LA 6T 7 48 B )X HAE Y > 28 d
14 B L9 Sk 40 b g 551 45k 150~200 mg/(kg-d) , Hi%
SBILE TREIEH , B SO PR 22 I R 2857 1t DL Sk 184t
BETF AR AL 200 mg/(kg-d) o Fe 2RIl AR 22 iR 3 TSk Al Al
WE 200 mg/(kg-d) Y500 & , K-Sk 7R fth i BT 24 £ 10 174 7] i

eGFR"/[mL/(min*1.73 m’)]
>31~50

>16~31

>6~16

HEZED; 2022455 33 5 1Y

JE K 0.5 g(83.4 mg/kg) ,q8 ho JRHEHURYL L, L
CL il 6 1 i, MRS iE 6 kg, 1% i KT FDA 5L B 447
(¥ {7 FH 550 45 (62.5 mg/kg, q8 )™, PRI AR 4 3% e i 156 B
BHZGREHAE , 5 BEREEE TN FEEA.

34 ARRMIEH

[ Ah 2 T X 34> ] ~ 18 % PR B IR G F I Js g L

Bl P Sk AL At e B 2 4G Y7 B TSP IR,

67 151170 61 151) £ J LIV FH Sk 70 At e BT 4 £ 3H ) 22 4P 5

N S8 {0 ] S 76 b 1 BT 2 L 30 7 22 A ek — 30 3k

At W BT 24 2 4H 5 DL AN RS 0 A0 475 5 il e o (i

15 B Xk B ) A2 R ROV (A0S i

) JRMER R AHSCHEIETE TS RES SN E Kb

B A A i 25 B3I, LA B RS L 2896

IR A ARG B AN RO R A o B LR AR

RS ER 12 KIT UG P Sk 70y e BT 24 L 38 i S8 L AT

INFEANKIE L, A 2518 L9 BT DB 05 7

BZ

4 ZHiE

A 58 LA R AR I it 2 R 9 7 MBL i 2% 52

B A R SR ) 22 L, 90 i 5 308 P B30 TR Uk R 47

HERIEETT S T RCRAVEE, Ik R 2538 1 STk 2R

oAp B A 1 DT P Sk 7t e oy 4 2 $E 35 45 2 i Pl 195

Zo XTI RERTAE 3, 2[5 FDA & &b T

1RIT 3 LA b U EE B 0 52 2% DR B S e 1 s Je

e FEZ 25 25 8 22 TR PR H g M E LR JLE

PR IEREAT RIS DL T, Sk 0 At 0 BT 4 22 $H I 5 24 Hh

1 A TR 2 g 17 MBL W A R RS Y B RS LA LR

PET R MHELRIRT TR

S 3k

[1] wWREASIE B2 A BRI R R 2 T
LT HRHLIE : 2019 JR[J]. 4% B A4, 2019, 10(4) : 352-
358.

[2] BARTOLETTI M, GIANNELLA M, TEDESCHI S, et al.
Multidrug-resistant bacterial infections in solid organ
transplant candidates and recipients[J]. Infect Dis Clin
North Am,2018,32(3):551-580.

[3] CAIRNS KA,HALL V,MARTIN G E,et al. Treatment
of invasive IMP-4 Enterobacter cloacae infection in trans-
plant recipients using ceftazidime/avibactam with aztreo-
nam: a case series and literature review[J]. Transpl Infect
Dis, 2021,23(2) :e13510.

[4] MARSHALL S,HUJER A M,ROJAS L J,et al. Can cef-
tazidime-avibactam and aztreonam overcome [-lactam re-
sistance conferred by metallo-B-lactamases in Enterobacte-
riaceae?[J]. Antimicrob Agents Chemother, 2017, 61(4) :

China Pharmacy 2022 Vol. 33 No. 11 - 1401 -



[10]

[11]

[12]

[13]

[14]

- 1402 -

¢02243-16.

BIAGI M, WU T, LEE M, et al. Searching for the optimal
treatment for metallo- and serine-p-lactamase producing
Enterobacteriaceae: aztreonam in combination with cef-
tazidime-avibactam or meropenem-vaborbactam[J]. Anti-
microb Agents Chemother,2019,63(12):€01426-19.
FALCONE M, DAIKOS G L, TISEO G, et al. Efficacy of
ceftazidime-avibactam plus aztreonam in patients with
bloodstream infections caused by metallo-B-lactamase-
producing Enterobacterales[J]. Clin Infect Dis, 2021, 72
(11):1871-1878.

MOJICA M F,OUELLETTE C P,LEBER A, et al. Suc-
cessful treatment of bloodstream infection due to metallo-
B-lactamase-producing Stenotrophomonas maltophilia in
a renal transplant patient[J]. Antimicrob Agents Chemother,
2016,60(9):5130-5134.

BENCHETRIT L,MATHY V,ARMAND-LEFEVRE L,
et al. Successful treatment of septic shock due to NDM-1-
producing Klebsiella pneumoniae using ceftazidime/avi-
bactam combined with aztreonam in solid organ transplant
recipients: report of two cases[J]. Int J Antimicrob Agents,
2020,55(1):105842.

TZOUVELEKIS L S, MARKOGIANNAKIS A , PSICHOGIOU
M, et al. Carbapenemases in Klebsiella pneumoniae and
other Enterobacteriaceae: an evolving crisis of global di-
mensions[J]. Clin Microbiol Rev,2012,25(4) :682-707.
WA IR, A, SR AT TR H A0 R T TR A S
SR FIGR RAR A5 WL SR (] v e e 5 A7
#,2020,20(6) :671-680.

SHIELDS R K,NGUYEN M H, CHEN L, et al. Ceftazi-
dime-avibactam is superior to other treatment regimens
against carbapenem-resistant Klebsiella pneumoniae bac-
teremia[J]. Antimicrob Agents Chemother, 2017, 61 (8) :
¢00883-e00817.

TUMBARELLO M, TRECARICHI E M, CORONA A,
et al. Efficacy of ceftazidime-avibactam salvage therapy
in patients with infections caused by Klebsiella pneumoniae
carbapenemase-producing K. pneumoniae[l]]. Clin Infect
Dis,2019,68(3):355-364.

POUCH S M, PATEL G,PRACTICEASTID C O. Mul-
tidrug-resistant Gram-negative bacterial infections in solid
organ transplant recipients: Guidelines from the American
Society of Transplantation Infectious Diseases Communi-
ty of Practice[J]. Clin Transplant,2019,33(9) :e13594.
WENZLER E, DERAEDT M F, HARRINGTON A T,

China Pharmacv 2022 Vol. 33 No. 11

[19]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

et al. Synergistic activity of ceftazidime-avibactam and az-
treonam against serine and metallo-p-lactamase-producing
gram-negative pathogens[J]. Diagn Microbiol Infect Dis,
2017,88(4) :352-354.
GILBERT D N AR EHUHEYIRYTHE R [M]. 48 i 7Lk
i, B A AT o E BRI R Y At , 2019 86.
i B 2G B M2 B Ll R R 2y, PR BRI
W F a2z, PR A e R R 2 gy 23 A5 P [ 2R
RIEPUAZGYIR IR PRI 2227 R i IR 0] rh A4
AP 2, 2021 ,44(4) : 292-310.
DAVIDO B, FELLOUS L, LAWRENCE C, et al. Ceftazi-
dime-avibactam and aztreonam, an interesting strategy to
overcome [B-lactam resistance conferred by metallo-fB-lac-
tamases in Enterobacteriaceae and Pseudomonas aerugi-
nosa[l]. Antimicrob Agents Chemother, 2017, 61 (9) :
¢01008-e01017.
LODISE T P,SMITH N M, O’ DONNELL N, et al. Deter-
mining the optimal dosing of a novel combination regi-
men of ceftazidime/avibactam with aztreonam against
NDM-1-producing Enterobacteriaceae using a hollow-fi-
bre infection model[J]. J Antimicrob Chemother, 2020, 75
(9):2622-2632.
BRADLEY J S, ROILIDES E, BROADHURST H, et al.
Safety and efficacy of ceftazidime-avibactam in the treat-
ment of children =3 months to <18 years with compli-
cated urinary tract infection: results from a phase 2 ran-
domized, controlled trial[J]. Pediatr Infect Dis J, 2019, 38
(9):920-928.
BRADLEY J S, BROADHURST H, CHENG K R, et al.
Safety and efficacy of ceftazidime-avibactam plus metro-
nidazole in the treatment of children =3 months to <18
years with complicated intra-abdominal infection: results
from a phase 2, randomized, controlled trial[J]. Pediatr In-
fect Dis J,2019,38(8) :816-824.
U.S. Food and Drug Administration. AVYCAZ prescri-
bing information[EB/OL].[2021-12-05]. https://www.
accessdata.fda.gov/drugsatfda docs/label/2019/206494s005,
s0061bl.pdf.
STERNBACH N, LEIBOVICI WEISSMAN Y, AVNI T,
et al. Efficacy and safety of ceftazidime/avibactam: a sys-
tematic review and meta-analysis[J]. J Antimicrob Che-
mother, 2018,73(8) :2021-2029.

(R IE] : 2022-01-06 & [l sy ] : 2022-03-30)

(it - XU B3

FEZEE 020 EE I EE 11



