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Abstract

Complicated Intra-abdominal infections (clAls) are the most common infectious diseases in clinical settings. Antibiotic
resistance among microorganisms, particularly Gram-negative bacteria, has become a major concern for doctors treating clAls. still
have extremely high mortality rates. This study examined the effect of ceftazidime/avibactam (CAZ-AVI) plus metronidazole over
meropenem in adult patients using a systematic review and meta-analysis. Three randomized controlled trials were obtained after
searching Cochrane CENTRAL, PubMed, and Scopus. The 95 % Confidence Intervals (CI) and Risk difference (RD) were
determined using a fixed effect model. CAZ-AVI with metronidazole showed a lower clinical cure rate in CE, TOC, EOT and LFU
patients (RD: -0.01; 95% CI: -0.02%, 0.01%; 1>=0%) and the clinical cure rate at TOC in nMITT population was higher (RD: -0.04;
95%Cl: -0.08 to -0.00). No significance difference observed with Adverse events (AE) and serious adverse events (SAE) (RD: 0.02;
95% ClI: -0.01%, 0.04%); 1>=0%). Based on these findings, the study indicated that CAZ-AVI plus metronidazole is not a superior
substitute to meropenem for the management of clAl.
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1. Introduction

Complicated intra-abdominal infections (clAls) are
life-threatening microbial infections that spread beyond the
gut wall into the peritoneal cavity, producing serious health
consequences including significant morbidity and mortality
[1]. clAls are caused by perforation or necrosis of the
gastrointestinal tract viscera, as well as bacterial invasion into
the peritoneal and retroperitoneal regions [2, 3, 4]. clAls have
been related to Gram-negative bacteria such as E. coli,
Klebsiella pneumoniae, and Enterobacter species, as well as
other resistant infections. And they are regarded to be the
cause of the biggest number of incidents worldwide [5].
Antibiotics termed B-lactams are commonly used to treat
Gram-negative infections like clAl and carbapenems
becoming a more prominent treatment option. Meropenem, a
broad-spectrum beta-lactam antibiotic, is more effective
against gram-negative pathogens than imipenem and has been
linked to a shorter hospital stay and treatment duration in
patients with complicated intra-abdominal infections.
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However, the rising occurrence of infections caused
by B-lactam-resistant microorganisms has greatly diminished
their utility for empiric therapy [6]. Furthermore, the
emergence of carbapenem-resistant Enterobacteriaceae is
becoming a major concern. As a result, successful treatment
of clAls requires both effective source management and
empirical  antimicrobial  therapy, carbapenem-sparing
medicines are in high demand [7, 8]. According to the Centers
for Disease Control and Prevention in the United States
(CDC), some of the most common Gram-negative bacteria
that cause clAls and other infections have evolved resistance
to currently available antibiotics [9]. Enterobacteriaceae
isolates are major causes of community-acquired and
healthcare-associated infections (HAI), with the latter being
more prevalent among ICU patients [10]. This combination
of therapy has been approved in United states.

Lucasti C et.al., and Mazuski JE et.al., described
that, CAZ-AVI seems to be a fixed-dose combination
medication comprising ceftazidime, an established, extended
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spectrum cephalosporin antibiotic works by binding to
penicillin-binding  proteins  (PBPs) and  preventing
peptidoglycan crosslinking during cell wall synthesis,
resulting in bacterial cell death and rupture) and avibactam, a
unique, non-p-lactam, B-lactamase inhibitor that has potent
inhibitory activity against most Ambler classes A, C, and
some class D serine p-lactamases [11-13]. The aim of this
work is to determine if CAZ-AVI with metronidazole is
preferable over meropenem for the management of clAls
based on RCT studies.

2. Methodology
2.1. Search methods

Studies were found through a systematic analysis of
the literature in electronic databases such as PubMed,
Embase, and Cochrane CENTRAL, using relevant MeSH
(Medical Subject Heading) terms such as
"ceftazidime/avibactam" AND “metronidazole” AND
“Complicated intra-abdominal infection” AND
“meropenem” AND “adult” OR “ceftazidime/avibactam drug
combination” AND “randomized controlled trials” OR
“carbapenems” OR “Adolescents” OR “cephalosporin
combination therapy” from 10th April 2020 to 11th May
2020, studies published since 2010 were considered for
inclusion. Clinicaltrials.gov and ICTRP (International
Clinical Trial Registry Platform) were used to locate ongoing
trials.

2.2. Study selection criteria

RCT, placebo-controlled trials, and quasi-
randomized studies were all taken into consideration for
inclusion. RCT studies evaluating the effectiveness of CAZ-
AVI plus metronidazole vs meropenem for the treatment of
clAl, were included. The review excluded trials on
pharmacokinetic variables, articles without full text, review
articles, editorials, letters, case reports, articles written in a
foreign language, and conference abstracts.

2.3. Type of participants

Studies that recruited adult participants with clAl
were confirmed based on clinical assessment, specimen
culture, intra-operatively or postoperatively upon visual
confirmation, laparoscopic findings, and confirmed during
surgical intervention or percutaneous draining of an abscess.

2.4. Study selection

The authors proposed a study hypothesis based on
current trends on anti-microbial resistance in clAls and
formulated and finalised the research question. Five impartial
reviewers conducted a literature search to obtain all relevant
citations pertaining on the topic of interest. The retrieved
literature was exported to Rayyan using Zotero, and the study
abstracts were evaluated against the eligibility criteria. To
reduce bias, the researchers were blinded during the screening
phase. Finally, the results were discussed and any
discrepancies were resolved by the sixth and seventh
reviewer.
2.5. Data extraction and Management

The modified Cochrane data extraction forms
specifically designed for RCTs was used to extract data. The
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form was filled out with author information, publication date,
study design, location, participant demographics, type of
outcome measurements, intervention, control, and various
outcome measurement tools. Data was extracted from the
included studies by three reviewers, which were then cross-
checked by other reviewers. An excel spreadsheet was
created based on the designed form, and any questions about
missing data were directed to the appropriate study
investigators for clarification.

2.6. Risk of bias (quality) assessment

The risk of bias was assessed using a modified
Cochrane collaboration tool (RevMan 5.4). The risk of bias
of the included studies was assessed by three review authors,
and the variances were cross-checked by the remaining
authors. The bias was assessed under domains such as
Random sequence generation, selection bias, attrition,
performance bias, detection bias, and reporting bias. The
judgement was divided into three types: 'low risk," *high risk,’
and 'unclear risk.

2.7. Type of outcome analyzed

The primary outcome included, clinical cure rate at
test of cure (TOC), end-of-treatment (EOT) and late Follow
up (LFU) in clinically evaluable population and the
secondary objective were to analyse the clinical cure rate at
TOC in microbiological modified intent-to-treat (mMITT)
population, comparison with ceftazidime cure rate,
microbiological cure rate, and adverse events(AE) and
serious adverse events (SAE)

2.8. Statistical analysis

Review Manager 5.4 was used to perform the
statistical analysis. Cochran's Q is a traditional measure of
heterogeneity, Q statistics derived from the x? test were used
to measure the degree of statistical heterogeneity. Risk
difference (RD) was used to assess treatment effects with a
95% confidence interval (Cl). The Cochrane I? statistic was
used to determine heterogeneity, When P< .10 or 12 > 50%,
heterogeneity was considered significant [14].

3. Results

A total of 74 references were found using electronic
search, after the deletion of duplicate, there were 61 citations
from which 53 records evaluated following the initial
screening. Finally, four articles were included for review and
analysis. One text article was removed due to lack of findings.
Finally, three RCT publications that satisfied the inclusion
criteria were selected to perform the meta-analysis. Figure 1
shows a flow diagram representing the whole screening and
selection procedure for the trials included in our analysis.

The three studies were identical in every way. The
trials were multicentric, randomised, and blinded in every
manner. Lucasti et al., studied at 33 sites in eight countries
(Bulgaria, France, India, Lebanon, Poland, Romania, Russia
and the USA), Mazuski et al., looked a3t 136 sites in thirty
countries, and Qin et al., studied at three countries, China, the
Republic of Korea and Vietnam. Two of the studies were in
Phase I11, while the third was still in the Phase I. Participants
in all of the studies were between the ages of 18 and 90 and
had been diagnosed with clAl. The study population was

66



1JCBS, 24(6) (2023): 65-74

divided into four different categories: i) Clinically Evaluable
(CE) population ii) Modified intention-to-treat (MITT)
population iii) Microbiologically modified intention-to-treat
(mMITT) population and iv) Microbiologically evaluable
(ME) population. CAZ-AVI 2000/500 mg iv infusion
followed by metronidazole 500 mg iv infusion every 8 hours
versus meropenem 1000 mg iv infusion every 8 hours were
provided in three trials. The Cochrane risk of bias analysis
technique was used to assess the quality of our study (Fig.2).
Attrition bias, allocation concealment bias, sequence
generation bias, performance bias, unclear detection bias and
reporting bias were all low risks in all studies.

3.1. Clinical outcome
a) Clinical cure rate in CE population

The pooled analysis of 3 studies consisting of 1710
subjects reported Clinical cure rate in Clinically Evaluable
population. In the CE population, the clinical cure rate was
lower in CAZ-AVI plus metronidazole treated patients than
in meropenem treated patients at TOC, EOT, and LFU (RD:
-0.01; 95% ClI: -0.02%, 0.01%; 1>=0%). The clinical cure rate
was low in all evaluated populations (Fig.3).

b) Clinical cure rate at TOC

The clinical cure rate at TOC in mMITT patients
was higher in ceftazidime/avibactam plus metronidazole
treated patients than in meropenem treated patients (RD: -
0.04; 95%CI: -0.08 to -0.00) according to a pooled analysis
of three studies involving 1710 subjects. Test for overall
effect of the clinical cure rate at TOC in CE and mMITT
population were statistically insignificant (RD: -0.03; 95%
Cl: -0.05%, -0.00%; 1°=0%) (Fig. 4).

c) Clinical cure rate based on ceftazidime Susceptibility

The clinical cure rate in the total population based
on ceftazidime  susceptibility =~ was  greater in
ceftazidime/avibactam plus metronidazole treated patients
than in the meropenem treated arm, according to the findings
of a pooled analysis of three trials including 1710 participants
(RD: -0.04; 95% Cl:  -0.08%, -0.00%; 1°=0) are shown in
Fig. 5.

d) Clinical cure rate based on organism detected

Escherichia coli was the most identified organism in
all the studies. The clinical cure rate in the entire population
based on the organism identified was greater in
ceftazidime/avibactam plus metronidazole treated patients
than in meropenem treated patients, according to a pooled
analysis of three trials (n=1710) (RD: -0.04; 95% CI: -0.07%,
-0.01%; 12=0), Fig. 6 illustrated the details.

e) Adverse events and Serious adverse events

There was no significant difference in the overall
incidence of AE and SAE between CAZ-AVI plus
metronidazole treated patients and meropenem treated
patients (RD: 0.02; 95% CI: -0.01%, 0.04%; 1°=0%), the
details are shown in Fig.7. The adverse events and serious
adverse events are summarised in Table 2.

4, Discussion
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clAls are a primary cause of morbidity and mortality
worldwide, and they are hard to treat [18]. Early clinical
identification, adequate source control to prevent continuing
contamination, suitable antimicrobial medicine, infection risk
factors, and timely resuscitation in critically ill patients are
the cornerstones of clAl management [19]. Resistance rates
rise as a result of the overuse of broad-spectrum drugs in
situations when they aren't needed to combat prospective
diseases [20, 21]. clAl often need a comprehensive treatment
plan, which includes source management and appropriate
antibiotic coverage. For many years, carbapenems have been
progressively used in clAl as the first line of defense against
infection [22]. We systematically reviewed three published
RCTs comparing CAZ-AVI plus metronidazole over
meropenem for the treatment of patients with clAls. The
clinical cure rate at TOC, EOT, and LFU in the CE population
was lesser in CAZ-AVI plus metronidazole treated patients
than in meropenem treated patients, according to the primary
outcomes. While the clinical cure rate in mMITT populations
and ceftazidime susceptibility were both higher at TOC. In
terms of AE and SAE, there were no significant variations
between both groups.

Few meta-analyses comparing the effectiveness and
safety of CAZ-AVI plus metronidazole with meropenem in
the treatment of clAl indicated that CAZ—AVI had equivalent
efficacy to meropenem for the management of clAl. Haoyue
Che et al., reported that, for Enterobacteriaceae infections,
CAZ-AVI is comparable to carbapenems, and the meta-
analysis found no significant differences in therapeutic
efficacy between CAZ-AVI and carbapenems [RD = 0.00,
95% C1 -0.06 to 0.06; P = 0.99], microbiological success (RD
=0.07, 95% CI -0.04 to 0.18; P = 0.21) or AEs (RD = 0.00,
95% CI -0.02 to 0.03; P = 0.81) (23). This conclusion was
supported by Neta Sternbach et al., (clinical response.,
Relative risk (RR)= 0.98, 95% CI 0.96-1.01, P=0.21, 12=0))
(24). According to Zhong H et al., CAZ-AVI was found to be
as effective as carbapenems in the treatment of serious Gram-
negative bacterial infections (clinical response: (RR =10.99,
95% Cl 0.96-1.02; 1°=0%) and non-inferior bacterial
eradication (RR = 1.04, 95% CI 0.93-1.17; 12=79.1%) (25).
Hiroshige Mikamo et al., confirmed that metronidazole in
combination with carbapenem is as effective and safe over
carbapenem monotherapy with a low risk of drug resistance,
(clinical success: (odds ratio [OR] = 1.31; 95% CI 75-2.31),
bacteriological eradication: (OR = 1.27; 95% ClI, .84-1.91)
(26). In this research we evaluated the clinical cure rate of
CAZ-AVI among individual gram negative bacterias
(Enterobacteriaceae (RD: -0.05; 95%CI: -0.10 to -0.00),
E.coli (RD: -0.05; 95%Cl: -0.10 to -0.00), Klbsiella
pneumoniae (RD: 0.02; 95%Cl: -0.10 to 0.14), Pseudomonas
aeruginosa (RD: 0.01; 95%Cl: -0.10 to 0.12)and Non-
Enterobactericeae (RD: -0.05; 95%ClI: -0.12 to 0.03)). The
study limitations of this systematic review are, the research
was based on three RCTSs, and the test of cure rate varies
amongst them, despite the fact that more clinical data are
needed to draw a valid conclusion and the three studies
included a small number of patients, limiting their robustness
when evaluating the clinical efficacy of the two treatment
arms. More study data should be needed for efficacy
evaluation.
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Records identified through database
(Cochrane CENTRAL, Pubmed, Scopus)
search (n=74)

¥

Records after duplicates removed
(n=61)

Records excluded (n = 49)
Non-RCT studies
In-Vitro Studies

L] Review articles, editorials, case
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¥

¥

Full-text articles assessed
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Studies included in quantitative
synthesis (meta-analysis) (n = 3)

Figure 1. PRISMA Diagram
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ceftazidime/avibactamplus metronidazole  meropenem Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 85% CI
1.1.1 Clinical cure rate at TOC in CE population
Lucasti 2013 80 a7 85 0 43% -002[0.10,0.08 ——
Mazuski 2016 376 410 385 416 201%  -0.01[-0.05,0.03] -
Himpu 2017 166 177173 184 8.8% -0.00[-0.05,0.05] -
Subtotal (95% CI) 674 690 33.3% -0.01[-0.04,0.02] 4
Total events 622 643
Heterogeneity. Chi*= 0.24, df= 2 (P = 0.88);, F= 0%
Test for overall effect Z=0.64 (P =0.52)
1.1.2 Clinical cure rate at EOT in CE population
Lucasti 2013 84 a7 a7 89 4.3% -0.01[-0.06,0.04] -
Mazuski 2016 381 410 386 416 201%  -0.02[-0.05,0.01] il
Himpu 2017 183 190 187 196 94%  0.01[0.03, 008 T
Subtotal (95% CI) 687 701 33.9% -0.01[-0.04,0.01] 4
Total events 645 670
Heterogeneity. Chi*=1.52, df=2 (P = 0.47); F=0%
Testfor overall effect Z2=1.08 (P =0.24)
1.1.3 Clinical cure rate at LFU in CE population
Lucasti 2013 79 86 84 89 43% -003[0.10,0.08 T
Mazuski 2016 369 40 376 416 201% -0.00[-0.04,0.04] -+
Himpw 2017 187 168 168 179 8.9% -0.00[-0.06, 0.08] -
Subtotal {95% CI) 664 684 32.9% -0.01[-0.04,0.02] L
Total events 04 28
Heterogeneity. Chi®= 0.26, df= 2 (P = 0.88);, F= 0%
Testfor overall effect Z2=0.44 (F = 0.66)
Total (95% Cl) 2025 2075 100.0% -0.01[-0.02,0.01] [
Total events 1874 1941
Heterogeneity. Chi*= 2.03, df= 8 (P = 0.98); F= 0% 51 055 055

Testfor overall effect Z=1.18 (P =0.24)

’ - Favours [ceﬂaﬂdimefawbadahplus metronidazole] Favours [meropenem)
Testfor subgroup differences: Chi*=0.10,df=2 (P=0.95), F=0%

Figure 3. Clinical cure rate in CE population
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Testfor overall effect 7= 064 (F=087)
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Lucasti 2013 il B79 B 6A% -DDGEDAT.00Y T
Mazuski 2016 n 0349 40 0% -D04p00a, 00 -
fim 2017 119 14313 182 101% -D06E0A400Y) -
Subtotal {95% CI) 64 651 48.6% -0.04[-0.08,0.00] ¢
Total events i ]

Hetatogenaity. Chi*= (.39, df = 2(F = 0.34); F= 0%

Testfor overall eflect 2= 217 (F=0.03)
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Figure 4. Clinical cure rate at TOC
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Ceftazidime Avibactam +Metronidazole ~ Meropenem Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight MH, Fixed, 85%Cl M-H, Fixed, 95% Cl
311 Ceftazidime Resistant
Lucasti 2013 i 26 16 17 38% 002F0411,019 i —
Mazuski 2016 kl 47 55 B4 104% -003F047,041] i
Kinyu 2017 i i % 47% -001F012,0101) b —
Subtotal (95% CI) 96 107 19.0% -0.01[-0.10,0.07] <9
Total events B 96

Heterogeneity, Chf= 032, df= 2 (P =0.848), F= 0%
Test for overall effect Z=0.31 (P =0.76)

3.1.2 Ceftazidime Susceptible

Lucasti 2013 7 42 55 B9 84% -005F047,007 I
Mazuski 2016 37 89 186 291 858% -0.0G[011,000 4+
Kinyu 2017 70 76 84 B9 157% -0.02F0410,009 —=
Subtotal (95% CI) 407 440 81.0% -0.05[-0.09,-0.00] &
Total events 144 395

Heterogeneity: Chi#= 052 df=2(P=0.77);F= 0%

Test for overall effect 7= 216 (P=003)

Total (95% CI) 503 547 100.0% -0.04[-0.08, 0.00]
Tatal events 430 451

Heterogeneity: Chi=1.81, df= 5 (P = 087 F= 0% 5_1 -D’S D=5

Test for overall effect £= 210 (= 0.04)

” ) Favours [Ceftazidime Avibactam +Metronidazole] Favours [Meropenam]
Test for subaroup diffierences; Chif= 055, df=1 (P = 0.46), F= 0%

Figure 5. Clinical cure rate based on Ceftazidime Susceptibility

ceftazidime/avibactamplus metronidazole  meropenem Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 85% Cl
4.1.1 Enterobacteriaceae
Lucasti 2013 1 1 4 5  02% 020049, 089
Mazugki 2016 228 278 245 280 30.7% -0.05[0.11,0.01) i
Hinyu 2017 70 76 78 a1 8.E6% -0.04 012, 0.03] T
Subtotal {95% CI) 356 366 39.5% -0.05[-0.10,-0.00] <&
Total events 300 327

Heterogeneity: Chi®= 057, df=2 (P=0.75), "= 0%
Testfor overall effect 7= 2.01 (P =0.04)

41.2EColi

Lucasti 2013 47 52 44 53 58% -002[013, 008 T
Mazuski 2016 142 236 210 239 261% -0.07 [0.13,-0.00] —
Hiryu 2017 a0 54 al 53 59% -0.04[012 008 T
Subtotal (95% Cl) 342 345 37.8% -0.05[-0.10,-0.00] &>
Total events 288 310

Heterogeneity: Chi®= 064, df=2(P=073), F=0%
Testfor overall effect 2= 213 (P =0.03}

4.1.3 Klebsiella pneumoniae

Lucasti 2013 G G " " 0.9%  0.00F0.22,0.22) I
Mazuski 2016 28 34 27 35 38% 005F014,024] e E—
Hinyu 2017 15 16 25 26 22% -002F016,012) 1
Subtotal (95% CI) 56 72 6.8% 0.02[-0.10,0.14]

Total evenls 449 63

Heterogeneity Chi== 0.54, df= 2 (P = 0.78); F= 0%
Testfor overall effect Z=035(F=072)

4.1.4 Pseudomonas aeroginosa

Lucasti 2013 5 5 5 5 05% 000F031,031]

Mazuski 2016 7 30 30 32 34% -004[017,010 I
Hinyu 2017 10 10 12 14 13% 014008, 0.37] ]
Subtotal (95% CI) 45 51 5.2% 0.01[-0.10,0.12] e
Total events 42 47

Heterogeneity: Chi®=1.81, df=2 (P= 040}, F= 0%
Testfor overall efect Z=0.18 (P = 0.86)

4.1.5 Non- Enterobacteriaceae

Lucasti 2013 40 44 43 43 4.8% -0.09}0.18, 0.00] I

Mazuski 2016 15 15 13 15 1.6% 013[F0.06, 033 ]

Himyu 2017 N 348 a1 43 42% -0.07 019, 0.09] 71

Subftotal (95% CI) 94 101 10.7% -0.05[-0.12,0.03] -

Total events 86 a7

Heterogeneity: Chi*= 4147, di=2 (F=012), F= 52%

Testfor averall effect =127 (P =0.20)

Total {95% CI) 893 935 100.0% -0.04 [-0.07,-0.01] *

Total evenls TEE a4

Heterogeneity: Chi*= 938, df= 14 (P = 0.81); F= 0% =1 -U=5 015

Testfor overall effect Z= 2.84 (P = 0.004)

- Favours [ceftazidime/avibactamplus metronidazole] Favours [merapenem]
Testfor subaroup differences: Chi*= 226, df= 4 (P = 0.69), F= 0%

Figure 6. Clinical cure rate based on organism detected
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Meropenem

Risk Difference

Risk Difference

Study or Subgroup Events Total Events Total Weight M-H,Fixed, 95%Cl M-H, Fixed, 95% CI
5.1.1 Adverese reactions

Lucasti 2013 il 8 102 B0%  DOFR007,020] I
Mazusk 2016 3 82917 51 M2% D0IR003,009

Ay 2017 82 15 B3 N7 128% -0.00F0.08,009] {
Subtotal (95% C1) 845 848 50.0% 0.03[-0.02,007]

Total events 30 3

Heterogenaly Chi*= 068, df=2(F= 0713 F=0%

Testfor overall effect Z=1.10(P=0.27)

5.1.2 Serious adverse events

Lucasti 2013 ! moo1o0z B0% -002R00,008] -
Mazusk 2016 8 8901 82 M2%  002R003,008 +
Ky 2017 ! 51 N7 118% -0 F0.08,003 -
Subtotal (95% C1) 845 848 50.0% 0.00[-0.030.04] 4
Total events 17 113

Heterogeneity Chit= 087, df=2 F=062) F=0%

Testfor overall efiect 2= 0,30 (P= 0.76)

Total (95% C1) 1690 1696 100.0% 0.02[-0.01,0.04] ]
Total events a7 462

Heterogeneity Chi*= 303, df= 4 F=0.70) F=0% I 1 2 |

Testfor overall efiect 2= 1.08 (P= 0.28)

Testfor subaroup diferences: Chit= 055, df= 1 (P = 0.46), = 0%

Favours [Ceftazidime Avibactam +Metronidazale] Favours [Meropenem]

Figure 7. Comparison on adverse events and serious adverse events

Table 1: Characteristics of the included studies

Study Study design Participants n Duration of | Intervention and control Outcome
study
Lucasti | Multicentric, 18-90 years with | 203 5-14 days, | Intervention group: Clinical cure
etal., Prospective, evidence of clAl depending Ceftazidime/avibactam plus | rate
randomized, requiring surgical upon clinical | metronidazole
double-blind, intervention response. Control group:
Phase Il study Meropenem
Mazuski | Multicentric, 18-90 years with | 1066 5-14 days Intervention group: Clinical cure
etal., Prospective, clAl diagnosis Ceftazidime/avibactam plus | rate
randomized, requiring surgical metronidazole
double-blind, intervention Control group:
Phase 111 study Meropenem
Qin et | Multicentric, 18-90 years with | 441 5-14 days Intervention group: Clinical cure
al., randomized, evidence of clAl Ceftazidime/avibactam plus | rate
double-blind, requiring surgical metronidazole
Phase 111 study intervention Control group:
Meropenem

‘n’ indicates that number of study participants.
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Table 2: Adverse events and serious adverse events

Adverse events | Lucasti 2013 Xinyu 2017 Mazuski 2016

CAZ/AVI + Meropenem CAZ/AVI + Meropenem CAZ/AVI + Meropenem

Metronidazole Metronidazole Metronidazole

(n=101) (n=102) (n =215) (n=217) (n =529) (n =529)
Nausea 10(9.9%) 6(5.9%) 18(8.4%) 4(1.8%) 36(6.8%) 24(4.5%)
Vomiting 14(13.9%) 5(4.9%) 5(2.3%) 4(1.8%) 24(4.5%) 10(1.9%)
Pyrexia 9(8.9%) 11(10.8%) 9(4.2%) 13(6.0%) 24(4.5%) 24(4.5%)
Cough 6(5.9%) 4(3.9%) 3(1.4%) 8(3.7%) 11(2.1%) 13(2.5%)
Headache - - 3(1.4%) 5(2.3%) 15(2.8%) 9(1.7%)
Diarrhoea - - 13(6.0%) 16(7.4%) 40(7.6%) 17(3.2%)
Constipation - - 5(2.3%) 3(1.4%) 8(1.5%) 20(3.8%)
Liver disorder - - 6(2.8%) 10(4.6%) 11(2.1%) 8(1.5%)
Hypersenitivity/ | - - 7(3.3%) 8(3.7%) 23(4.3%) 16(3.0%)
Anaphylaxis
Haemotological | - - 2(0.9%) 1(0.5%) 16(3.0%) 15(2.8%)
disorder
Renal disorder - - 1(0.5%) 1(0.5%) 12(2.3%) 3(0.6%)

5. Conclusion

The current systematic review and meta-analysis
based on three randomized controlled trials found that CAZ-
AVI plus Metronidazole is not a superior alternative for
treating complicated intra-abdominal infectious disease over
meropenem. This study found a decreased clinical cure rate
in various study populations (TOC, EOT, and LFU in CE
population) treated with CAZ-AVI plus metronidazole and a
greater clinical cure rate in the mMITT study population as
compared to meropenem. To forecast the outcome, more
clinical data must be analyzed, and this data solely focused
on meropenem, it cannot be justified in terms of other
carbapenems.
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