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Efficacy and safety of ceftolozane/tazobactam in the treatment of gram — negative
bacterial infections: A systematic review and Meta — analysis
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Abstract. Objective
efficacy and safety of ceftolozane/tazobactam for gram — negative bacterial
(GNB) infections. Methods
for GNB infections were retrieved from PubMed, Embase,
Library, CNKI, VIP,
2025. Study quality was assessed using the Cochrane Risk of Bias tool
and Newcastle — Ottawa Scale ( NOS) .
using RevMan 5. 4. 1. Results

patients were included. Ceftolozane/tazobactam demonstrated superior

This study systematically evaluated its clinical

Clinical studies on ceftolozane/tazobactam
Cochrane

and WanFang databases from inception to April

Meta — analysis was performed

Twenty — two studies involving 5 728

clinical efficacy against Pseudomonas aeruginosa infections compared to
control drugs (OR =1.61; 95% CI: 1.07 -2.42; I’ =60% ; P =
0.02) and significantly higher bacterial eradication rates (OR =1.27;
95% CI:1.05-1.55;1°=11% ; P =0.01). No significant differences
were observed in adverse event rates ( OR =0.90; 95% CI. 0.70 -
1.15; 1" =55% ; P =0.40) , serious adverse event rates (OR =0. 83
95% CI:0.53 -1.29; I’ =73% ; P =0.40),
(OR=0.92;95% CI; 0.78 —1.10; I’ =0% ; P =0.37). Conclusion

or all — cause mortality
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For GNB infections, ceftolozane/tazobactam exhibits non — inferior clinical efficacy and safety to comparator drugs

with higher bacterial eradication rates. It may represent a preferred alternative for Pseudomonas aeruginosa nfections.

Key words: ceftolozane/tazobactam ; gram — negative bacteria;efficacy ;safety ; Meta — analysis
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ceftolozane-tazobactam  comparator Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.2.1 MEM
Christopher Lucasti etal 2014 51 61 24 25 1.3% 0.21 [0.03, 1.76] - |
Joseph Solomkin etal 2015 407 487 436 506 10.1% 0.82[0.58,1.16] T
Marin H Kollef et al 2019 197 362 194 364 10.7% 1.05[0.78, 1.40] T
Yihong Sun et al 2022 114 134 120 134 6.2% 0.67[0.32,1.38] S
Subtotal (95% CI) 1044 1029 28.3% 0.88 [0.67, 1.15] <+
Total events 769 774
Heterogeneity: Tau®= 0.02; Chi*=3.78, df=3 (P=0.29); F=21%
Test for overall effect: Z=0.95 (P=0.34)
2.2.2 CAZ-AaVI
Austin Golia et al 2022 35 56 33 46 5.4% 0.66 [0.28, 1.52] EE S
Claire Rempenault et al 2021 3 5 7 9 11% 0.43[0.04, 4.64] |
Ryan K Shields et al 2024 128 210 108 210 8.7% 1.45(0.98,2.13] I
Thamer A Almangour et al 2023 61 100 66 100 7.7% 0.81 [0.45,1.43] ===
Subtotal (95% CI) 371 365 23.8% 0.98 [0.62, 1.55] -
Total events 227 215
Heterogeneity. Tau®= 0.09; Chi*=5.09, df=3(P=0.17); F=41%
Test for overall effect: Z=0.08 (P =0.92)
2.2.3PIPC-TAZ
Tomomi Nakagawa et al 2023 42 52 91 47 38% 0.61[0.20, 1.85] =
Subtotal (95% Cl) 52 47 3.8% 0.61[0.20, 1.85] n—
Total events 42 41
Heterogeneity: Not applicable
Test for overall effect. Z= 0.87 (P=0.39)
2.24 PLIAG
Andrea Pinilla-Rello et al 2021 31 46 174 256  6.8% 0.97 [0.50, 1.90] .
Antonio Vena et al 2020 13 16 18 32 26% 3.37[0.80,14.18] T
Bence Mogyorddi et al 2022 13 18 10 33 31% 5.98 [1.68, 21.31]
Hakeam A. Hakeama et al 2022 13 17 12 29 2.9% 4.60[1.20,17.63]
Jagon M. Pogue etal 2019 a1 100 61 100 7.0% 2.73[1.44,5.18] e
Subtotal (95% Cl) 197 450 22.3% 2.62[1.31,5.25] i
Total events 151 275
Heterogeneity: Tau®= 0.35; Chi*= 9.99, df=4 (P = 0.04), F=60%
Test for overall effect. Z= 2.72 (P = 0.006)
225LEV
Florian M Wagenlehner et al 2015 366 398 356 402 87% 1.48[0.92,2.37] =
Subtotal (95% Cl) 398 402 8.7% 1.48[0.92, 2.37] et
Total events 366 356
Heterogeneity: Not applicable
Test for overall effect. Z=1.61 (P=0.11)
2.2.6 Others
Ana Fermandez-Cruz etal 2019 17 18 27 38/ 21% 3.46 [0.68,17.57] i
Anne-Marie Chaftari et al 2022 34 47 28 50  5.3% 2.05[0.88, 4.80] T
Matthew Mills etal 2019 45 62 36 53  56% 1.25[0.56, 2.79] I e
Subtotal (95% Cl) 128 141 13.0% 1.73[1.00, 2.99] g
Total events 96 91
Heterogeneity: Tau®= 0.00; Chi*= 1.49, df= 2 (P = 0.47); F= 0%
Test for overall effect. Z=1.95 (P = 0.05)
Total (95% CI) 2190 2434 100.0% 1.24 [0.96, 1.61]
Total events 1651 1752 . ) ) )
Heterogeneity: Tau®= 0.14, Chi*= 39.76, df=17 (P = 0.001); F=57% 0.01 o1 1 10 100

Test for overall effect. Z=1.64 (P=0.10)
Testfor subdaroun differences: Chi*=14.16. df=5(P=0.01). F=64.7%

B 1 Sk ikl fmse 30 K X BR 259 i R VA A3 AR A (R A8 T B 254
Figure 1  Forest plot of clinical cure with ceftolozane/tazobactam and comparators (according to comparators )
MEM: Meropenem; CAZ — AVI; Ceftazidime — avibactam; PIPC — TAZ: Piperacillin — tazobactam; LEV; Levofloxacin; PL; Polymyxin; AG: Aminoglycosides

Favours [experimental] Favours [comparator]

Experimental comparator Odds Ratio Odds Ratio
Study or Subgrou Events  Total Events Total Weight M-H, Fixed. 95% ClI M-H. Fixed, 95% CI
331 PA
Aisling R. Caffrey et al 2022 13 42 33 108 7.2% 1.02[0.47, 2.20] - 1
Andrea Pinilla-Rello et al 2021 A 46 174 256 97% 0.97 [0.50,1.90] I
Bence Mogyorddi et al 2022 8 18 5 33 11% 4.48[1.18,16.94]
Hakeam A. Hakeama et al 2022 13 17 21 29 21% 1.24[0.31, 4.95] N R
Thamer A. Almangour et al 2023 46 100 43 100 13.0% 1.13[0.65,1.97] =
Subtotal (95% CI) 223 526 33.1%  1.18[0.83, 1.67] >
Total events 111 276

Heterogeneity: Chi®= 4.35, df= 4 (P = 0.36); F=8%
Test for overall effect Z=0.92 (P = 0.36)

3.3.2 Ecoli

Christopher Lucasti etal 2014 34 38 18 19 1.4% 0.47 [0.05, 4.55]

Florian M YYagenlehner et al 2015 320 398 200 402 31.8% 1.58[1.14, 2.20] —-
Marin H Kollefet al 2019 193 264 168 247 26.2% 1.28[0.87,1.87] ™
Tomomi Nakagawa et al 2023 32 44 37 43 57% 0.43[0.15,1.28] I
Yihong Sun et al 2022 51 54 68 73 1.8% 1.26[0.29,5.47] I
Subtotal (95% CI) 798 784 66.9%  1.33[1.05, 1.69] &
Total events 630 581

Heterogeneity: Chi*= 6.03, df= 4 (P=0.20); F= 34%
Testfor overall effect Z=2.38 (P=0.02)

Total (95% CI) 1021 1310 100.0%  1.28[1.05, 1.56] L4
Total events 741 857
Heterogeneity: Chi#= 10.75, df= 9 (P = 0.29); = 16%

Test for overall effect Z=2.49 (P=0.01)

Test for subaroun differences: Chi*=0.33. df=1 (P = 0.56). F= 0%

B2 S AL/ fums e T B 24 0 40 T 55 B 2 AR AR P (R 2 R 288

Figure 2 Forest plot of microbiological eradication with ceftolozane/tazobactam and comparators (according to the bacterial species)

0.01 01 10 100
Favours [experimental] Favours [comparator]

P. A. : Pseudomonas aeruginosa; E. coli ; Escherichia coli
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Experimental comparator
Study or Subgrou

3.4.1 Pulmonary Infections (Pl)

Bence Mogyorddi et al 2022 8 18 L] 33 1.6%
Matrin H Kollefet al 2019 193 264 168 247 37.4%
Subtotal (95% CI) 282 280 39.0%
Total events 201 173

Heterogeneity: Chi*= 3.15, df= 1 (P = 0.08); F= 68%

Test for overall effect: Z=1.84 (P=0.07)

3.4.2 Intra-abdominal Infections (IAl)

Christopher Lucasti et al 2014 34 38 18 19 2.0%
Yihong Sun et al 2022 51 54 68 73 26%
Subtotal (95% Cl) 92 92 4.6%
Total events 85 86

Heterogeneity: Chi*= 0.50, df=1 (P = 0.48); F=0%

Test for overall effect: Z=0.16 (P = 0.87)

3.4.3 Urinary Tract Infections (UTI)

Florian M Wagenlehner et al 2015 320 398 290 402 45.3%
Tomomi Nakagawa et al 2023 32 44 37 43 8.2%
Subtotal (95% CI) 442 445 53.5%
Total events 352 327

Heterogeneity: Chi*= 5.01, df=1 (P = 0.03); F=80%

Test for overall effect. Z=2.15 (P = 0.03)

3.4.5 Bloodstream Infections (BSI)

Hakeam A. Hakeama et al 2022 13 17 2 29 2.9%
Subtotal (95% CI) 17 29 2.9%
Total events 13 21

Heterogeneity: Not applicable

Test for overall effect: Z=0.30 (P = 0.76)

Total (95% CI) 833 846 100.0%

Total events 651 607
Heterogeneity: Chi*=98.11, df=6 (P=0.17); F= 34%

Test for overall effect: Z= 2.75 (P = 0.006)

Testfor subaroun differences: Chi*= 0.53. df= 3 (P=0.91). F=0%

Events Total Events Total Weight M-H. Fixed,95% Cl

0Odds Ratio 0dds Ratio
M.H, Fixed, 95% Cl
4.48[1.18,16.94]
1.28[0.87,1.87] T
1.41[0.98, 2.03] >
0.47 [0.05, 4.55] —
1.25[0.29, 5.47] ——=—
0.91[0.28, 2.97] i
1.58[1.14,2.20] -
0.43[0.15,1.28] ——r
1.41[1.03, 1.92] g
1.24[0.31, 4.95] —
1.24[0.31, 4.95] A
1.38 [1.10, 1.74] L 4
0.01 0.1 10 100

Favours [experimental] Favours [comparator]
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Forest plot of microbiological eradication with ceftolozane/tazobactam and comparators (according to the the type of infection)
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