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Meta — Analysis of Efficacy and Safety of Imipenem Cilastatin / Relebactam in the

Treatment of Complicated Infections Caused by Gram Negative Bacteria

DENG Yingchun,CEN Jing ,SUN Fengjun,WANG Hongping ,QIN Shiwei”

(The First Hospital Affiliated Army Medical University ,Chongging 400038, China)
Abstract: Objective To systematically evaluate the efficacy and safety of imipenem cilastatin / relebactam (IMI / REL) in the
treatment of complicated infections caused by Gram negative bacteria (GNB). Methods Randomized controlled trials (RCTs)
regarding IMI / REL for complicated GNB infections in adults in the CNKI, VIP, PubMed, Web of Science, the Cochrane Library,
ClinicalTrials. gov, and other databases were searched from the inception of database to December 2024. The quality of included
RCTs was evaluated using the Cochrane 5.1.0 Handbook,and the quality of included literature was assessed using the Jadad scale.
Meta — analysis of efficacy and safety of treatment was conducted using RevMan 5.3 software. Results A total of six RCTs were
included, all of which were English literature and high - quality studies (Jadad scale score > 4 points),involving 1 393 patients.
Meta - analysis results showed that the clinical cure rate and microbial eradication rate in the modified intention — to — treat
(MITT) population of the test group were comparable to those in the control group at intravenous therapy discontinuation (DCIV),
early follow — up (EFU) and late follow — up (LFU) visits (P > 0.05). The incidence of treatment discontinuation due to adverse
reactions in the test group was significantly lower than that in the control group [RR = 0.58,95%CI (0.36,0.93),P = 0.02]. There
were no significant differences in the incidence of any adverse event,serious adverse events and all — cause mortality between the
two groups (P > 0.05). Subgroup analysis showed that the incidences of gastrointestinal reactions,liver function injury and anemia in
the test group were comparable to those in the control group (P > 0.05). Conclusion IMI / REL demonstrates comparable clinical
efficacy, microbial eradication rate and safety to carbapenems,polymyxins and other antimicbial agent in the treatment of patients with
complicated GNB infections,which can be used as an alternative therapeutic agent for complicated GNB infections.
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IMI/REL Control
Study or Subgrou|

1.1.1 Clinical response at DCIV in the MITT

LUCASTI 2016 80 89 83 92 122%
MOTSCH 2020 17 2 4 16 08%
NCT 04983901 44 49 37 50 81%
SIMS 2017 67 74 76 81 124%
Subtotal (95% CI) 233 239  33.4%
Total events 208 200

Heterogeneity: Tau? = 0.02; Chi? = 15.58, df = 3 (P = 0.001); I*=81%
Test for overall effect: Z = 0.91 (P = 0.36)

1.1.2 Clinical response at EFU in the MITT

LI 2024 68 134 65 136 6.3%
LUCASTI 2016 77 89 82 92 116%
MOTSCH 2020 17 21 5 16 1.1%
SIMS 2017 60 74 72 81 10.5%
TITOV 2021 161 264 149 267 10.0%
Subtotal (95% CI) 582 592 39.5%
Total events 383 373

Heterogeneity: Tau? = 0.01; Chi? = 12.01, df = 4 (P = 0.02); I =67%
Test for overall effect: Z = 0.41 (P = 0.68)

1.1.3 Clinical response at LFU in the MITT

LUCASTI 2016 78 89 79 92 114%
MOTSCH 2020 15 21 4 16  0.8%
NCT 04983901 32 42 23 35 50%
SIMS 2017 59 74 69 81 99%
Subtotal (95% CI) 226 224 271%
Total events 184 175

Heterogeneity: Tau? = 0.02; Chi? = 8.17, df = 3 (P = 0.04); I* = 63%
Test for overall effect: Z = 0.59 (P = 0.55)

Total (95% CI) 1041
Total events 775 748

1055 100.0%

Heterogeneity: Tau? = 0.01; Chi? = 34.69, df = 12 (P = 0.0005); I? = 65%

Test for overall effect: Z = 1.00 (P = 0.32)
Test for subarounp differences: Chi? = 0.22. df = 2 (P = 0.90). I>= 0%

Events Total Events Total Weight M-H, Random, 95% Cl

Risk Ratio Risk Ratio
M-H, Random, 95% Cl
1.00[0.90, 1.10] T
3.241.35,7.76] —
1.21[1.00, 1.47] —
0.96 [0.88, 1.06] -
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1.06 [0.83, 1.35] -
0.97 [0.87, 1.08] -
2.59[1.22,5.52] .
0.91[0.80, 1.04] -
1,09 [0.95, 1.26] T
1.03 [0.90, 1.18] >
1.02[0.91, 1.14] -
2.86 [1.17, 6.96] ——
1.16[0.86, 1.55] o
0.94[0.81, 1.08] -
1.06 [0.88, 1.26] R

1.04 [0.96, 1.13]

I
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Fig.3 Forest plot for Meta — analysis of clinical cure rate between the two groups
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IMI/REL Control Risk Ratio Risk Ratio
Study or Subgrou| Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
1.2.1 Microbiologic response at DCIV in the MITT
LUCASTI 2016 78 81 79 83 12.3% 1.01[0.95, 1.08] T
MOTSCH 2020 1720 5 11 10%  1.87[0.95 367] T
NCT 04983901 7 7 9 12 11% 1.28[0.88, 1.87]
SIMS 2017 65 74 75 81 11.3% 0.95[0.85, 1.05] I
Subtotal (95% Cl) 182 187 25.7%  1.03[0.96,1.10] L
Total events 167 168
Heterogeneity: Chi? = 6.99, df = 3 (P = 0.07); 1= 57%
Test for overall effect: Z = 0.86 (P = 0.39)
1.2.2 Microbiologic response at EFU in the MITT
LI 2024 68 134 65 136 10.1% 1.06 [0.83, 1.35] - 1
LUCASTI 2016 779 78 81 121% 0.99[0.92, 1.05] -
MOTSCH 2020 16 25 8 1 1.7% 0.88[0.55, 1.40]
SIMS 2017 41 74 51 81 77% 0.88[0.68, 1.15] - 1
TITOV 2021 146 215 135 218 21.1% 1.10[0.95, 1.26] T
Subtotal (95% Cl) 527 527 527%  1.03[0.94,1.12] R
Total events 346 337
Heterogeneity: Chi? = 4.05, df = 4 (P = 0.40); 2= 1%
Test for overall effect: Z = 0.59 (P = 0.56)
1.2.3 Microbiologic response at LFU in the MITT
LUCASTI 2016 74 79 75 79 11.8% 0.99[0.91, 1.07] -1
MOTSCH 2020 16 25 8 1 17% 0.88[0.55, 1.40]
NCT 04983901 5 7 10 12 12% 0.86[0.50, 1.46] *
SIMS 2017 4 74 46 81 6.9% 1.05[0.80, 1.37] - 1"
Subtotal (95% Cl) 185 183 21.6%  0.99[0.89,1.10] & =
Total events 139 139
Heterogeneity: Chi? = 0.70, df = 3 (P = 0.87); I>= 0%
Test for overall effect: Z=0.18 (P = 0.86)
Total (95% Cl) 894 897 100.0% 1.02[0.97, 1.08]
Total events 652 644 . . . )
Heterogeneity: Chi? = 11.65, df = 12 (P = 0.47); I?= 0% T T T T T
o ’ 07 08 1 12 15
Test for overall effe(':t Z=070 (P'— 0.48) Favours [IMUREL] Favours [control]
Test for subaroup differences: Chi2 = 0.39. df =2 (P = 0.82). 2= 0%
El4 PAREDFRELEN Meta 5 TR E
Fig. 4 Forest plot for Meta — analysis of microbial eradication rate between the two groups
x2 MARREHLREZREL Meta 537
Tab.2 Meta — analysis of the incidence of adverse reactions between the two groups
\ 30 (A1) el 20 B Meta 447 25 &
547 AT (R) — ST AR
R A SRR PIE P(%) RR(95%CI) A
E—RRFHL AR 61 483 /696 474/685 Ex#E 0.75 0 1.00(0.94,1.07) 0.91 0.12
ERR MR AR 6014 140/ 696 152/685 BExmE 0.17 35 0.92(0.76,1.11) 0.36 0.91
A RERT R 61014 58 /709 72/682 FAEEE 0.08 55 0.80(0.58,1.09) 0.16 1.41
AR R EHL AR slo-i2s 89 /647 81/635 Bz 0.56 0 1.06(0.81,1.40) 0.66 0.44
ARRFHFRIFHLAS 5lo-i24) 24 /647 41/635 BZ#E 0.44 0 0.58(0.36,0.93) 0.02 2.25
B i Rom R A A 61 88 /696 85/685 HE&EsE 0.40 3 1.01(0.77,1.33) 0.95 0.06
BT 2 s 4745 & & & 3hr-i214] 78 /431 61/421 BZaE 0.44 0 1.24(0.91,1.68) 0.18 1.36
R 8k 3hn-i204] 48 /431 457421 BRE#E 1.00 0 1.06(0.72,1.55) 0.77 0.29
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