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Abstract

Objective: To investigate the clinical efficacy and safety of Ceftazidime-Avibactam (CAZ) in the treat-
ment of Klebsiella pneumoniae Liver Abscess Syndrome (KLAS). Methods: A retrospective analysis
was conducted on the clinical data of 35 patients with KLAS admitted to the Affiliated Hospital of
Qingdao University from January 2020 to December 2023. Based on the treatment regimen, the pa-
tients were divided into the CAZ treatment group (20 cases, receiving CAZ in addition to conven-
tional therapy) and the control group (15 cases, receiving carbapenems combined with tigecycline
in addition to conventional therapy). The total clinical effective rate, 28-day all-cause mortality, fe-
ver resolution time, changes in inflammatory markers (white blood cell count, C-reactive protein,
procalcitonin), microbial clearance rate, and incidence of drug-related adverse reactions were com-
pared between the two groups. Results: Among the 35 patients, 21 were male and 14 were female,
with an average age of (62.8 + 10.3) years. The Sequential Organ Failure Assessment (SOFA) score
in the control group was slightly higher than that in the CAZ group, and the difference reached sta-
tistical significance (P < 0.05). There were no statistically significant differences in clinical cure rate
and 28-day mortality between the CAZ group and the control group (both P > 0.05). The microbial
clearance rate in the control group was slightly lower than that in the CAZ group, and the bacterial
clearance time and average fever resolution time were slightly longer than those in the CAZ group,
but the differences were not statistically significant (all P > 0.05). There were no statistically signif-
icant differences in white blood cell count, procalcitonin, and C-reactive protein levels before and
after treatment in both groups (all P > 0.05). The incidence of gastrointestinal symptoms in the con-
trol group was higher than that in the CAZ group (21% vs 5%), but the difference was not statisti-
cally significant (P > 0.05). Conclusion: For patients with KLAS, monotherapy with CAZ shows no
significant difference in overall treatment efficacy compared to traditional multi-drug combination
regimens, and CAZ has a higher safety profile, making it an important option for the treatment of
KLAS patients.
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i 24 £ (CRKP) 5 13 8 /1 (WKP)RHIETE [ — i Ak 45 &, (/=42 T Frig i) “BET &7 H R (CR-
hvKP), JLTXFTE p-NBERR 2 25, ASIGIRIGIT AT T MRS . ZRW =, SRS
VIR A R RFELOREE . B35 00 S S sk i R G R MRS 8, 75367 P B I AT A e J e 1)
KLAS 7 AR R A=

St g 24 LAH(CAZ) & — P M B A BT AE R, B3 =LA Z Sk fhme FiaE p- Bk fG 2%
B- P L e Bl A 0BT 4 (A 2E e, e UM B8 B TS B M SRR IE Y A 2. C 28 B WBEIGEG, 38X D
FHH) OXA-48 HAHMEINEFH[4], MK Sk 0 b g Xof 7 RS 247 1 RO 0 TR 1tk o b I e i 8 M A
I RN BRI 5B R IR R CAZ I TIAIT CRE SHEMIEKYL[5]. 2 TE BRI 7
IESE CAZ 7E7697 CRKP 512 1452 24 i s ke . 22 Be SR A5 il 28 AR B It T LA 7 2%

SRIfT, HATE 15X CAZ ¥697 CRKP Fr S5 IR 2 22 45 A IE X — 45 5 e 3003 A R I PR 0 48 47
FHXS A PR AW AL B fEil i BB b, RGMEE IS CAZ 7E CRKP-ILAS & G IRIT 2. Ak
W RS e 22 A, AR B R R FH 25 3R ) S 0 I I 2 2 A 4
2. 55
2.1. ARMHR

K F [ Bt ISR MEAE 72 7 v, TSR 2020 4E 1 H & 2023 4F 12 AR FRBe 2R, R, &
P 2 2R K IR AN RME B Y497 [ CRKP-ILAS Hi%. CRKP Tif 25 2% J AN [FI G AU i 25 22 L. 35 #k CRKP
XI CAZ. ZANHH = FE IR I 25 8%, 73008 17.14%. 5.71%F1 2.86%; XTRTK< Bt 2234
28.57%. CAZ XI7= OXA Al KPC BH) CRKP EA = EHUH M, HX = NDM E§ 1) CRKP JCHi &
P, BRI HZ 1o RIIGIT 7 ZAE S CAZ 077 4120 )R BRZEH(15 1)

Table 1. Comparison of drug resistance rates of CRKP strains with different enzyme types

F* 1. NEF~EgEE CRKP BT ER LR

7 KPC Bl 9 78 B A B 7= NDM Pfiti 4 oo B A 7= OXA Bl 4 7 B AA B

BLE S (n=26) (n=6) (n=3)
MZHRE TR (%) TAMEL WZAR(%) O WA WHER(%)
(TP Sy S 9 34.6 1 16.67 0 0.00
o 55 5 b/ e s R 26 100.00 6 100.00 3 100.00
ZORTEM/ET I 26 100.00 6 100.00 3 100.00
2 25 96.15 4 66.67 1 33.33
RN 26 100.00 6 100.00 3 100.00
kA i 25 96.15 6 100.00 2 66.67
kAN 26 100.00 6 100.00 3 100.00
S i 25 96.15 6 100.00 1 33.33
kAt 26 100.00 6 100.00 2 66.67

DOI: 10.12677/acm.2026.1631134 3284 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1631134

kfamkar 26 100.00 6 100.00 3 100.00
HRYE 25 96.15 5 83.33 1 33.33
JEAhRE RS 26 100.00 6 100.00 3 100.00
PN 19 73.08 4 66.67 3 16.67
RIAji7s =) 26 100.00 6 100.00 1 33.33
TEEEW R 23 88.46 4 66.67 2 66.67
e 26 100.00 6 100.00 2 66.67
W 7 P8 b/ A e B 3 26 100.00 6 100.00 3 100.00
ZHREER 1 3.84 1 16.67 0 0.00
B 0 0.00 0 0.00 1 33.33
Skt A /T 24 B2 30 0 0.00 6 100.00 0 0.00

2.1.1. ANERE

(1) 8 =18 %5 (2) TFE IR S WibRHE AR S UE ST PR PET AL, BRE 2830 51 i B - ARUIE 52)5
(3) B FRA/EHBE IR A2 Dl 2 SO TR AR B (4) B 25 BORIIE SN IR T B MM 25 (G % 5
RO RS B MIC > 4 pg/mL); (5) AAAE 2 /D— R FAMZ 28 R gL b Can et e . AR Y 48 R 48 . Hoft
ERAL R AR B EIE AR s (6) PRALEE R S PUBRIMIAIT TR > 72 /NI,

2.1.2. HiRgdRfE
(1) EYREH I &, (2) FUHAETERE <72 /NN (3) IRIK T RIAS 23,

2.2. ARGZE

22.1. BITRF R

CAZ 187 H B AR B D Re (VLEHE R R BRI, 4T CAZ (k. Skfifhng 2 g + FgEia
0.5g)2.5g, & 8 /N —U, FlkMECGRER KT 2 /NS S HR2H 5 3 AR 3L 20 B8 B R Bk 75 B M 2%
29 BN IR BE(MICEEAT 73 )20 97 . 45 55 % 55 5OV i35 7 1) MIC BN 4~8 pg/mL (&b T 24l
FRya ), DR F i B A S 20 (35 2 R i BT e 15 e 1 w4t T BRE B IR =967 45 MIC > 16 pg/mL,
DR Ay e 25 Bk, AT R ORI 07 58, (ORI s 155 I 17 1A 48 70 Bl 07 s Cn S K v vk ]y, BAER
W2 Hbr . NRAED A B MM R 9 B, WL r i T ERE BN ER 6 4, BTl 245
SR 2 5 U0 I PR B R R . R, BT A S 2 RN SR &R, BRI ELCT 515
NAEMFRIGHR(PTCD) MOBIERTF AR 288 DhRESCR SO 77 3RS .

2.2.2. BiEWEE

W TR RGWE R FE TR, O3 (1) FEERTR: W PER. FEREBEORE R I |
FEANHEISE). SOFA ¥F4r APACHEIL ¥¥4y; (2) JEUEIE: HFRCMh K/, $&. #60, FFAMR ML,
MeRRIER e R AETE s (3) TAEW A : WMk RIR, 98O0 45 R (4) 1RITEHE: CAZ WGIT H R(ELh
WAL IR BEE 2. S/ FARIGN: (5) diRfabn S 2 thEusE.
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2.3. VT ERE

23.1. EETHES

1) IERITR

T 7 d JRHHTIEN (6], YRR AR, AALTEAE R, SR BRI A, SR =R
W B BUURREGAIT AT B S i sekie, JEr. BA¥ER =GRk + A
RBIED S BIEL % 100%.

2) WEMFEITR 6]

THER: T A RS SRR AR ARG R B s RIS RR: BRI B IR HUBI R .

2.3.2. REFTHER
28 RAERPET-R. [FEEN A 22BN E ICU,

2.3.3. REMIEM
WA AR LI T AN R34, WAL R B i ik AT S 1 05 & s o, Hobh E igiE
SR E TR RS . IRk R

2.4. GHEDW

KH] SPSS 26.0 BHAFHEATEAmRAMGETH 0 Mo X ELLAR BT ESMARLR, FFaESHmRitE
PRER N + prvlEZE T RE, ANBEAEH ke, AW HEUR BN ¢ 5258 Xt TR IES A
frtE TR R AL O DY o R BT R, AR UL Mann-Whitney U BRAIRGLIG, 4 A EEBUAE
M Wilcoxon £ 5 Fkteri. 7 GURHN AT 7 73 LUadb AT Flodk,  4HL18) PE B SR T DU S 2 ) 5 A 0 B
Fisher #i U155, Giit2E b, PAH <0.05 N EA BEEER,

3. &R
3.1. BEELFE
FEghN 35 B, Horp B 21 B160%), &k 14 $41(40%), TFRIER N(62.8 £ 10.3)% . HHHAE

CAZ HHBEEAER . TE5]. BMI. APACHEIL W4r A JFmie . BERTE . O Ay B ERER
B, SIFMUIAE. BRI MR . HPRRAE . A ICU BBl PRI RN B 5 R o SR 55 100 A5 4% T i AR
e RAEFAE LA, 22 R RG24 LTS P 1H34>0.05), % T SOFA 14y, SR EE 4 BT
CAZH, ZErBEFSRIFEL(P=0.043), L2,

3.2. IskR WEMFTHSREN

SRS CAZ HAEIRIARA RER . AR @R ARG AR SR, 28d BT R AR
SNERAEZTT L, 2R (P 39>0.05), BARA: IGIRA ZUEE[73.3% vs 80.0%, P=0.700].
MAYE R [66.7% vs 75.0%, P =0.712]. ApE 5 R E](6.1 £1.7d vs 6.0 £ 1.6 d, P = 0.884). ik SE
FFE(4.0£09dvs4.2+1.2d,P=0.652). 28 d FET-%[13.3% vs20.0%, P =0.680]; “Z4tErmH, Hid3tF
1 BIR RS CAZ AR EA RN, NERERETEQ &), fEXEAI S, A RN R A RS &
IERBAE B IR 2R TG FE (P > 0.05). V£ ILE 3.

3.3. REFEFELE
ANEA G BEEITH G RIER TIEMW, 4R ER, ABEES, WRKIPHEEEIRITRIAEST
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A JE AT, PG ER RN C N B A AE 225 A LB, IdLeidiag T e, Frf SO 1K1
B REEC, ERBASRIEERL K 4

Table 2. Comparison of basic clinical characteristics between the CAZ group and the control group

% 2. CAZ 53 BRE B H B KGR FFELL IR

] % E?@ Sk BMI APACHEII s SOFA}%\ iV
(¥, T+s) Bl%)]  kg/m’, Xts5) 535, x+s) (5 Xts) [#1(%)]
X HEZH 15 62.6+9.3 10 (66.7) 240+14 19.4+3.0 77+2.6 9 (60.0)
CAZ # 20 63.0+8.6 11 (55.0) 23.6+1.9 193+3.4 62+1.9 9 (45.0)
2t 0.13 0.61 0.14 2.11 -
P 0.896 0.728 0.548 0.892 0.043 0.500
5 g COTHERE SO AORMEACT SRR AORIE  AIRIRY R
[1(%)] [1(%)] [#(%)] (d, x*s) [#1(%)] [#1(%)]
X4 15 9 (60.0) 5(33.3) 4(26.74) 233+6.7 11(73.3) 2(13.3)
CAZ 4 20 14 (70.0) 9 (45.0) 4(20.0) 23.1+6.6 17 (85.0) 6 (30.0)
2t - - 0.10 - -
P 0.721 0.728 0.700 0.919 0.430 0.419
a1 g FOPHIBUR BIRRBM AfEICU B LV gl
[41(%)] [#1(%)] [151(%)] (cm, x*5) [51(%)] [#1(%)]
X4 15 2(13.3) 5(33.3) 10 (66.7) 6.73+2.4 9 (60.0) 11(73.3)
CAZ 41 20 6 (30.0) 8 (40.0) 13 (65.0) 6.8+23 10 (50.0) 16 (80.0)
ek - - 0.05 . -
P 0.419 0.737 1.000 0.962 0.734 0.700

-: Fisherexact; VE: WHRHAEL TIE FM KIS BN RIRGIIT, CAZ A4 TUESH Sk A fthne by 2k L 1H Bl .24
FHRRYT . SRR SRV BRIR DL P4y R4 11 O APACHE 11149y 7 B E DI RE 1T 40 SOFA ¥F47

Table 3. Comparison of therapeutic efficacy between the CAZ group and the control group

% 3. CAZ A5 3B BE AT IR
15 e WA BEEWIRE AIEERRE R 28dIET RRRN
[B1(%)] [#1(%)] d, X+5) d, x+s)  [Bl(%)] [#1(%)]
X REZH 15 11(73.3) 10 (66.7) 6.1+£1.7 42£09 2(13.3) 3(21.4)
CAZ 4 20 16 (80.0) 15 (75.0) 6.0+ 1.6 40+12 4(20.0) 1(5.0)
x - 0.15 0.46 -
P 0.700 0.712 0.884 0.652 0.680 0.283

-+ Fisherexact; ¥E: YRR R MG AL B4 FIE BMRIKR G BN RIRGIIT, CAZ AU MG T LA 25 1%
S5 P Skl At B 4 S 3H A4 25357
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Table 4. Comparison of inflammatory cytokine levels between the CAZ group and the control group before and after treatment

4. CAZ A5 REBF QT ATERERE TR

1 40 ff T3 (x10%/L) R4S 28 i (ue/L) C Jx .45 H (mg/L)
ZH ik
YRIT R AT R VRIT R WRIT R VAT R WRIT R
R4 15 17.9+4.1 8.8+1.42 36.2+16.5 3.0+1.32 170.6 +42.4  63.4+26.32
CAZH 20 20.1+3.1 92+ 142 35.5+14.9 3.7+1.12 191.9+456  78.7+38.8
t 1.77 0.79 0.15 1.34 1.41 1.32
P 0.087 0.432 0.883 0.188 0.168 0.197

HFEARITRTAHLE, P < 0.05; . WA G S LS TIRE SH RS B RE G, CAZ AW A
I ] 125 I RS Sk A e ] 24 B AH Y B 24 96T

4. WHig

TEYNBETE TR B3 R, hvKP AR HH 3R T4 40%~80%, Fir CR-hvKP |5 HlEd 20%, ™ EA&Z,
K ZH CR-hvKP FIFRE AR B L, Rl & 3 E [ 7] (8] e 73 B 5 12 22 PRI GL ) hvKP R R 12.6%
PR RE p-N IR, ST11 A CRKP HH 8 JIAREL 22908 30% [9]. i 24 i DAL 60, 46 Tk 75 5 M S i 1)
B R AMEFLE AR R . AMESE R G 0 DA AR IR R B B (7] [10]. R D K m i 2
(X 2 R AAE A3 CR-hKP [IG IR RIS FE A 4%, X ARG RV BT, 45 B R fa FE
Iy .

AW TR HT T 35 1 CR-hvKP FTEUTF kIR 2245 SRR, 4R BIRE CAZ 1BITH 20 &
F il R A BRI YT B 2R 20 T A 80% AT 75%, H 24tk Bif. CAZ 4 5 B mEaEn
WEALENGARIA EHA 28 RAERFET R T H LG4 ER . X 52 ss R &, —TkH
YO REBATRLAG R [ BEE AFE 72 7R [11], CAZ 897 bk 55 i S 24 W A TR R 2 B Jak % 1) BE AR I R 43 2
68.8%. FETAMIFIERRITIH, AT RN T B RE G BN RAWEYERFMICT CAZ 4, H
1 A 7 IR T R R A ), RS IR B 22 e R IR RIS H 22 0, RE W — TR G [ 12] 3590 N 4294
Bl 10 TRFSE, 45 Bt BoREATE AT, CAZ BT MMAEYEREE S TG, THE
X CRKP MiEg. X —@#AmTRes CAZ MFFHIPIRELEIA I, Fge B/ —MoRi 8 B- Py It B
A, FTA NS A 8. C KA D 2K p-NBEIEEG, Pk SkARARIE X R AR E L. A2, B
R BINHELR AT RAF, AL M IRIREERAR, T A8 5 0 0T L7028 S A0 FFF R i 3% B8R

AR FENBE I BRI i L IR, 2 o0& R R 1 A 55 1k, S DRI Rl e 55 08 PR i PR If
TR I B0 DA S BB AR DG, X 2 1Y SR R AR I S A S AE YT i RE 7D, X BEA T CR-hvKP AR
[10]. $R1M, FEARFFH, KEEHIE S INIARPAIRIT AN EE SOFA Worm T2 CAZ IRIT )
B XAE— R bR s E R RN T A RYT, X T RERTRIE LA R AR T — E I
SRS, SEEGIRITAHLL, BZGIRIT I SL AR R B A G AR, R IR SR R CAZ AE
HNELRTT . PIALEFIRIT R RIERR AR (ARG C RMER. B RE) TSI ER, RUM
FvE T 757 SEAEF ) A B S0 SN 77 TSR A 2, 3 55006 A4 B (1 7% 25 P A 98 RE S M 1) B2 R 1 K

Wz R VPN IRIT T RV E LSRR, AWEANE D], kEFERIE BN R4 B W iEiEk ok
HERET CAZ H(21% vs 5%), REFRX —ZRRIEPIGIFFEE N, TRESHEARRE/NT R, HIX 5T
RO B FEA RN 3. FoBh 00— IR m M A FIIE L[ 13 R S IR 5 & I R I6 7 ks B
ST 24 A 22 [ VAT R RIS A (A TR, BN R A R R AR A 24.32%, TR DI AN N
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4.65%, HRZVEHULT BN ZRA1(16.22% vs 0%), FAIFAZR SRR B PIEA [ 5N A] fE 5 0 i iE # i
MM % BEAEWE LSS R EIR CAZ IR YT T BT B S 2 AR B I e Ay R I 22 4k 14]

AW TAFAE —LEJRBRYE . oG, AT IR PR By CRKP, ERXS T T bR A 75 30
MIC AT Gt 50 20, HIBE 77 S8 rh B IR 3R I MR I FE AR, T ERIR ) 1 0] s SR AL AR
PR AR R R RCR « IXEER AT e FEOS TR RUEYIE B . B AN [RISE4R PR LIgi T CAZ 41, R4
ZEFRIBG A Lo UL, AR TR A% 4 24 B SRR g R BT R IR AL 58, DU HER
PP ARG RIS LS5 . R, AW RN RIFEARERVN, ATRESF BRI AREAN L, WREY)TERR
FRE IEA R ZE R, TR AR TSPk B g it e PRl IR Z . K
FEARMTRTIEPERE TN CAZ W R B 7 S f (1 54 (e

5. &5ig

KLAS 1% & B CRKP 5| #2 i) —Ff ™ 5 1) 2 SO0 AL 5, 2 W HERPW AN, CAZ X} CRKP 5]
HEC PR IR e A2 2B 3 A (IE BT S5 38 I PRI RO RUE 22T 38, e UK R A0 TR, H e &k K it
ZH R, EARORE SRR T, RO IR s e RGN — &2, T EcE R E B,
e B AR E B RIIGRE L.

EE U H

Jb T B 22 K i 3 4> 23 (Y XTL-2024-0888-0456)
B Bf

AW FPAFTH B R F B R AC BEZ i, BB EmERE.
S 3k
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