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A B S T R A C T

Background

Secondary peritonitis is associated with a high mortality rate and if not treated successfully leads to development of abscesses, severe
sepsis and multi-organ failure. Source control and adjunctive antibiotics are the mainstay of treatment. However, no conclusive evidence
suggest that one antibiotic regimen is better than any other but at the same time have a lower toxicity.

Objectives

To ascertain the eHicacy and adverse eHects of diHerent antibiotic regimens in treating intra-abdominal infections in adults. Outcomes were
divided into primary (clinical success and eHectiveness in reducing mortality) and secondary (microbiological success, preventing wound
infection, intra-abdominal abscess, clinical sepsis, remote infection, superinfection, adverse reactions, duration of treatment required,
eHectiveness in reducing hospitalised stay, and time to defervescence).

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) (Cochrane Library, Issue 4, 2004), MEDLINE (from 1966 to
November 2004), EMBASE (from 1980 to November 2004) and Cochrane Colorectal Cancer Group specialised register SR-COLOCA.
Bibliographies of identified studies were screened for further relevant trials.

Selection criteria

Randomised and quasi-randomised controlled trials comparing diHerent antibiotic regimens in the treatment of secondary peritonitis
in adults were selected. Trials reporting gynaecological or traumatic peritonitis were excluded from this review. Ambiguity regarding
suitability of trials were discussed among the review team.

Data collection and analysis

Six reviewers independently assessed trial quality and extracted data. Data collection was standardised using data collection form to
ensure uniformity among reviewers. Statistical analyses were performed using the random eHects model and the results expressed as odds
ratio for dichotomous outcomes, or weight mean diHerence for continuous data with 95% confidence intervals.
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Main results

Fourty studies with 5094 patients met the inclusion criteria. Sixteen diHerent comparative antibiotic regimens were reported. All antibiotics
showed equivocal comparability in terms of clinical success. Mortality did not diHer between the regimens. Despite the potential high
toxicity profile of regimens using aminoglycosides, this was not demonstrated in this review. The reason for this could be the inherent bias
within clinical trials in the form of patient selection and stringency in monitoring drug levels.

Authors' conclusions

No specific recommendations can be made for the first line treatment of secondary peritonitis in adults with antibiotics, as all regimens
showed equivocal eHicacy. Other factors such as local guidelines and preferences, ease of administration, costs and availability must
therefore be taken into consideration in deciding the antibiotic regimen of choice. Future trials should attempt to stratify patients and
perform intention-to-treat analysis to allow better external validity.

P L A I N   L A N G U A G E   S U M M A R Y

Antibiotics are e4ective in preventing post-operative complications following infection of the peritoneum (peritonitis), but there
is no evidence to support that one regimen is superior to another, and at the same time has less side e4ects.

Patients with peritonitis originated from the gut will oMen require surgery. Antibiotics are useful in the treatment of the ongoing infection
and for prevention of post-operative complications.
This review does not result in specific recommendations for any antibiotic regimen for the first line treatment of secondary peritonitis in
adults, as all regimens showed equivocal eHicacy. Other factors such as local guidelines and preferences, ease of administration, costs and
availability must therefore be taken into consideration in deciding the antibiotic regimen of choice. More large scale trials are needed, and
future trials should attempt to stratify patients and perform intention-to-treat analysis to allow better external validity.
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B A C K G R O U N D

Secondary peritonitis, which is defined as inflammation of the
peritoneum secondary to perforation of a hollow viscus or
transmural necrosis of gastrointestinal tract, is associated with a
high mortality rate (Wittmann 1996; Bosscha 1999; Tellado 2000).
To serve as an example, patients with large bowel perforation have
mortality rates varying from 20% to 60% (Wittmann 1990; Christou
1993; Ohmann 1993; Mc Lauchlan 1995; Pacelli 1996). Peritonitis
is the initial phase of infection which, if not treated, is followed
by formation of an abscess, as the body successfully localises
peritoneal contamination. These severe abdominal infections are
invariably accompanied by a high level of sepsis, endotoxin
production and systemic inflammatory response syndrome (SIRS),
which oMen results in multiple organ failure (Bohnen 1983).

Surgical eradication of the infectious focus (source control) is the
most important prerequisite for a successful treatment (Tellado
2000; Schein 2002). Timely surgical intervention aims to eliminate
the source of contamination, reduce the microbial inoculum and
prevent the development of persistent sepsis (Bosscha 1999), and
these can be achieved by drainage of all fluid collections, closure
or resection of any openings from the gastrointestinal tract and
resection of inflamed and necrotic tissue.

Judicious use of appropriate antibiotics in peritonitis serves
as an adjunctive treatment to surgical intervention (Bohnen
1992). Antibiotic therapy was first introduced in the 1960s,
however mortality did not improve following their use until
better understanding of the pathophysiology of these infections,
screening techniques, intensive care and resuscitation, and use
of appropriate antimicrobial drugs were developed in the 1990s
(Tellado 2000). Even the best antimicrobial agent, however, has
little eHicacy if used without an eHort to gain adequate source
control.

The site of the gut perforation influences which pathogens are
implicated. The flora within the small bowel consist mainly of
enterococci and Escherichia coli. The distal small bowel lumen
contains progressively increasing number of Enterobacteriaceae
and anaerobic organisms, including the Bacteroides group. Within
the colon, the bacteria population is very high and anaerobes (i.e.
Peptostreptococcus, Clostridium, and most commonly Bacteroides
species) outnumber aerobes.

The polymicrobial nature of the gastrointestinal tract therefore
demands use of antibiotics which cover aerobic, facultative
anaerobic Enterobacteriaceae and anaerobic organisms,
particularly Bacteroides fragilis (Nichols 1992). Antimicrobial
therapy is oMen empirical, as treatment is started before diagnosis
can be firmly established at surgery (Bohnen 1992; Holzheimer
2001; Mazuski 2002a). This has been accomplished by the use
of a number of regimens either in single or combinations
of antimicrobials. For many years, the antibiotic therapy of
choice for patients with mixed intra-abdominal infections and
peritonitis has been a combination regimen - an aminoglycoside
to cover the aerobic and facultative organisms combined with
an additional agent eHective against anaerobic bacteria. Despite
toxic drawbacks, aminoglycoside-based combination therapy is
highly successful against mixed flora in intra-abdominal infection.
However, the potential toxicity of these aminoglycosides has
provided incentive for the development of alternative drug
therapies using single agents. Nevertheless, combination therapy

still remain a popular choice as it not only acts to broaden the
antimicrobial spectrum, but also to achieve enhanced bacterial
killing by synergism and to prevent the emergence of antibiotic
resistance.

The challenges for adjunctive antimicrobial treatment in the
surgical management of severe intra-abdominal infections are
therefore threefold - to provide an eHective spectrum against
mixed aerobic and anaerobic pathogens; to achieve therapeutic
serum concentrations before operation; and to avoid important
side-eHects such as nephrotoxicity. There is, however, no strong
evidence to identify one regimen as being more eHicacious than
another and at the same time have the least acceptable side-eHects.
Recent reviews on antibiotics and intra-abdominal infections
(Holzheimer 2001; Mazuski 2002a; Mazuski 2002b) have further
highlighted these problems and the inadequacies where current
evidence is lacking.

Treatment failure is oMen associated with the cause and extent
of the initial infection as well as the response of the host to that
infection. Useful tools for identifying patients at increased risk of
adverse outcome following the insult are the APACHE II (Knaus
1985; Mulier 2003) and POSSUM severity scoring system (Jones
1992; Copeland 2002). Identifying these high risk patients can oMen
guide the clinician towards a more aggressive approach and use of
broader spectrum antimicrobial regimens. However, the latter may
put this particular group of patients at an increased risk of toxicity
from the agents used.

The course of the disease is thus influenced by the physiological
reserve of the patient, perioperative optimisation, the severity of
the underlying pathology, success of the operation and subsequent
management and complications. These factors generate further
controversy concerning the optimal antibiotic therapy.

There have been a vast expansion and development in antibiotic
regimens over the last decade, many of which are costly. This review
is therefore strategically timed and will aim to scrutinise the clinical
eHectiveness and toxicity of the regimens and provide the evidence
required for guiding practitioners in treating secondary peritonitis
with systemic parenteral antibiotics.

O B J E C T I V E S

1. The primary aim of this review was to assess the adequacy of
the antibiotic regimens in eradicating initial sepsis and the need for
subsequent interventions to eradicate peritoneal sepsis. As part of
the review, mortality associated with the initial pathology was also
be assessed and correlated to the eHicacy of the diHerent antibiotic
regimens.

2. Patients with peritonitis frequently undergo surgery to treat
the cause of infection, and a secondary objective was to
identify whether certain systemic antibiotic regimens reduce post-
operative infection rates and post-operative stay. Wound, urinary
and chest infection rates were also specifically examined, together
with an evaluation of the success of antibiotic regimens in
adequate source control, most specifically the need for subsequent
interventions to eradicate peritoneal sepsis.

3. Certain antibiotics, particularly the aminoglycosides, have higher
toxicity compared to the others. The various adverse events relating
to the regimens used were elucidated and compared.

Antibiotic regimens for secondary peritonitis of gastrointestinal origin in adults (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

3



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

M E T H O D S

Criteria for considering studies for this review

Types of studies

Acceptable randomised controlled trials and controlled clinical
trials were included (in which treatment allocations were
randomised using coin flips, odd-even numbers, case record
number, days of the week, or other such pseudo- or quasi random
processes) (Alderson 2004) in which treatment with one antibiotic
agent or regimen was compared to another or placebo in patients
with secondary peritonitis.

Types of participants

Trials including adult patients with secondary peritonitis
diagnosed clinically or at surgery, requiring a course of antibiotic
treatment were entered into the review.
Patients with peritonitis were divided into aetiological or risk-
assessed subgroups, where possible (Solomkin 1984):

1. Faecal
2. Ischaemia
3. Biliary and pancreatic
4. Upper gastrointestinal
5. APACHE II / POSSUM score range

Gynaecological causes of peritonitis were not reviewed, nor will
trials of antibiotics in appendicitis unless the patients presented
with 2+ quadrant peritonitis. Patients with peritonitis secondary to
continuous ambulatory peritoneal dialysis or peritonitis secondary
to trauma were similarly excluded as these patients have diHerent
disease patterns and microbial flora.

Patients who had received more than two doses of antibiotic within
the last 24 hours were also excluded from evaluation.

Types of interventions

Trials comparing one antibiotic agent or regimen versus another or
placebo for treatment of secondary peritonitis were recruited for
this review.

Types of outcome measures

The primary aims of the review were to assess the eHicacy of the
antibiotic regimens in eradicating the initial sepsis and reducing
mortality.

This review also assessed these secondary aims:

1. Wound infection.
2. Post-operative intra abdominal abscess.
3. Respiratory and urinary tract infections.
4. Adverse events related to antibiotic therapy.
5. Failure rate in terms of change of antibiotics and re-operation.
6. Cost eHectiveness.

All definitions were standardised whenever possible.

Search methods for identification of studies

See: Collaborative Review Group search strategy.

The following bibliographic databases were searched to identify
relevant primary studies:

The Cochrane Central Register of Controlled Trials (CENTRAL), 2004
issue 4.
MEDLINE from 1966 to November 2004.
EMBASE from 1980 to November 2004.
Cochrane Colorectal Cancer Group specialised register SR-COLOCA.

The following search strategy will be used to search the databases:

#1 Periton$
#2 Abdo$
#3 Intra-abdo$
#4 Intraabdo$
#5 #2 or #3 or #4
#6 Infect$
#7 Sep$
#8 #6 or #7
#9 #5 and #8
#10 #1 or #9
#11 Antibio$
#12 Antimicro$
#13 Anti-infect$
#14 Drug therapy
#15 #11 or #12 or #13 or #14
#16 #10 and #15

1. Trials examining treatment of primary bacterial peritonitis,
antibiotics prophylaxis and peritonitis as a result of continuous
ambulatory peritoneal dialysis were not included. Trials on
antifungal therapies, topical antibiotics and antiseptic agents were
similarly excluded.

Trials that fulfil the eligibility criteria were recruited regardless of
language.

2. Two independent assessors for inclusion evaluated all identified
trials from the search. Identified and included studies were further
examined for additional studies from the reference list.

3. Authors of technical reports and conference proceedings, and
pharmaceutical companies were contacted when indicated to seek
additional unpublished studies that would potentially fulfil the
eligibility criteria.

Data collection and analysis

Study selection:
Two independent reviewers conducted a methodical search of the
databases according to the search strategy specified. Trials were
considered for inclusion if they fulfilled the following inclusion
criteria:

• randomised controlled trials or controlled clinical trials where
one regimen of antibiotics versus another or placebo was used
to treat secondary peritonitis.

• trials reporting treatment of adult patients

The following exclusion criteria were used:

• trials involving peritonitis as a result of spontaneous,
gynaecological, traumatic and continuous ambulatory
peritoneal dialysis related causes.

• studies involving paediatric patients (<16 years of age ).

Antibiotic regimens for secondary peritonitis of gastrointestinal origin in adults (Review)
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Two authors evaluated titles, keywords and abstracts of the
identified citations for possible inclusion. A third author further
assessed trials that did not fully meet the criteria of this review
for possible inclusion. At this stage, any disagreement as to the
suitability of the trials were resolved by discussion among all six
authors. When a trial was identified, the full paper was obtained
and inspected independently by two authors.

Quality assessment:
The methodology of identified studies was assessed by two
independent authors. Trials fulfilling the eligibility criteria were
assessed for quality using the following characteristics:

• concealment of allocation sequence was classified as adequate,
unclear, inadequate or not used as recommended by the
Cochrane Handbook (Alderson 2004).

Allocation according to computer generated numbers, sequentially
numbered sealed envelopes, shuHles, etc were considered truly
random, whereas, randomisation according to date of birth,
case record number, day of the week, etc, were considered
inadequate. When studies did not report any concealment
approach, concealment was considered to be unclear.

• blinding of physicians and outcome assessors

Adequacy of eHorts to make treatment and control arms
indistinguishable to prevent performance and detection bias was
assessed.

• patient attrition

EHorts were made to assess the way trials handle losses of
participants (e.g. withdrawals, dropouts, protocol deviation) and
the use of intention-to-treat analysis. Trials had to fulfil the
following two criteria for intention-to-treat analysis:
1) trial participants should have been analysed in the groups to
which they were randomised regardless of which (or how much)
treatment they actually received, and regardless of other protocol
irregularities, such as ineligibility; and
2) all participants should have been included regardless of whether
their outcomes were actually collected (Alderson 2004).

• patient stratification and external validity

Presence of patient stratification according to well established
severity scores such as APACHE II and POSSUM were scrutinised to
aid in facilitating the external validity of the trials (Egger 2001).

Collection of data
Data collection were standardised by means of specially
developed data extraction forms and double checked by a second
independent author. The data collected was divided into the
following study characteristics:

• methods

Details of the randomisation method were recorded according to
the classification used in RevMan and suggested by the Cochrane
Handbook (Alderson 2004). Duration of the study and follow up
time, type of blinding used and methods employed to avoid
attrition bias were retrieved.

• participants

Data with regards to patient numbers in relation to power
calculations, age, gender distribution, severity of illness and
attempts at patient stratification using severity scoring systems
such as APACHE II and POSSUM were recorded.

• interventions

Details of blinding, type, length, dose and timing of antibiotics
administration were noted. Length of antibiotic administration was
documented as mean and standard deviation.

• outcome measures and results

Primary outcome measures - in terms of mortality rate and
interventional success. Interventional success was documented as
either clinical or bacteriological success. Failure rate was quantified
either as re-operation or change of antibiotic regimen.
Secondary outcome measures - such as wound and super-
infection, adverse events and length of hospital stay.

Synthesis of data
The data collected was analysed using intention-to-treat analysis.
The statistical package (MetaView of RevMan) provided by the
Cochrane Collaboration was used. For dichotomous outcome
(death or survival), the impact of the intervention was expressed
as odds ratio together with 95% confidence intervals. Continuous
outcomes were compared using weighted mean diHerence. The
following data were extracted to perform subgroup analysis:

• APACHE II / POSSUM score.

• duration of antibiotic administration.

• aetiology of secondary peritonitis.

• toxicity / side-eHects.

Antimicrobial regimens were grouped according to their molecular
class. Each arm of each controlled study referred to a specific
regimen / dosage pattern. All studies where the antibiotics under
comparison were assigned to the same set of regimen / dosage
pattern were pooled.

Tables of comparison included the following outcomes:
Primary aims:
1) Death for any cause.
2) Success / failure rate (in terms of re-operation and change of
antibiotics).

Secondary aims:
1) Postoperative wound infections (discharge of pus or necessity
for additional interventions).
2) Postoperative intra-abdominal infection (clinical or imaging
studies).
3) Bacterial eradication (comparison of intra- and post-operative
cultures).
4) Adverse drug eHects (this was divided into minor symptoms
such as rashes, and abnormal blood results; moderate symptoms
and severe symptoms such as renal failure, deafness and other
complications requiring change of antibiotics).

Potential eHects of publication bias on the results of the meta-
analysis were assessed from a funnel graph of the sample size
plotted against the odds ratio. Heterogeneity in the results of
the trials were assessed using a Chi-square test of heterogeneity
(p<0.1). Data were pooled using the random eHects model.
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Description of studies

For a detailed description of studies see table of 'Characteristics of
included studies' and 'Characteristics of excluded studies'.

148 potentially suitable titles and abstracts were identified from the
search strategy and references for full paper review. Out of these, 40
studies involving 5094 evaluable patients were considered eligible
for inclusion.

108 papers were excluded for various reasons.

• The commonest exclusion reason being inclusion of paediatric
(15 studies: Allo 1999, Arguedas 1996, Bennion 1990, Birolini
1985, Birolini 1989, Danish 1984, de Vries 1990, Dougherty 1995,
Fink 1989, Hollender 1989, Huizinga 1988, Kooi 1990, Luke 1991,
Mullick 1987, Raahave 1970, Sirinek 1987, Sirinek 1991, Stellato
1988, Stone 1975, Stone 1981, Stone 1982a, Stone 1982b, Stone
1983b, Tally 1981, Tally 1986), and

• non-peritonitis patients (36 studies: Andaker 1987, Baird 1983,
Birolini 1985, Birolini 1989, Biron 1984, Cakmakci 1993, Christen
1987, Colardyn 1996, Collier 1981, Cometta 1994, Condon 1995,
Danziger 1988, Fink 1989, Geroulanos 1995, Harding 1982,
Hollender 1989, Holloway 1989, Jaspers 1998, Joshi 1986,
Kasholm-Tengve 1986, Kirkpatrick 1983, Leal del Rosal 1989,
Levine 1989, Luke 1991, Marra 1998, Mehtar 1997, Ohlin 1999,
Poularas 1988, Schentag 1983, Smith 1984, Solomkin 1985,
Stone 1975, Stone 1984, Tally 1981, Tally 1986, Yoshioka 1991)
whereby data for adult peritonitis patients were not extractable.

• Other studies were excluded as a result of non-randomisation
(10 studies: Arguedas 1996, Ball 1981, Busuttil 1982, Heseltine
1986, Holloway 1989, Inthorn 1989, Lou 1982, Smith 1982, Stone
1978, Vestweber 1994),

• no comparative regimens (six studies: Arguedas 1996, Ball 1981,
Busuttil 1982, Smith 1982, Stone 1978, Vestweber 1994),

• addition of other antibiotics (16 studies: Barie 1997, Drusano
1982, Henry 1985, Hollender 1989, Hoogkamp 1995, Jaspers
1998, Leal del Rosal 1989, Rohrborn 2000, Scheinin 1994,
Solomkin 1990, Solomkin 1996, Solomkin 2003, Tally 1981, Tally
1986, Teppler 2004, Williams 1991),

• peritonitis secondary to trauma (11 studies: Baird 1983, Barboza
1994, Bubrick 1990, Condon 1995, Donahue 1998, Huizinga
1988, Huizinga 1995, Luke 1991, Najem 1983, Niinikoski 1993,
Niinikoski 1993),

• dual publication of data (10 studies: Eklund 1993, Fink 1991,
Polk 1993, Scott 1987a, Smith 1983, Stone 1982b, Tellado 2002,
Teppler 2004, Walters 1999, Wilson 1997), and

• administration of antibiotics > 24 prior to commencement
of study drugs (5 studies: Canadian 1983, Colardyn 1996,
Hoogkamp 1995, Lennard 1985, Wilson 1997).

All 40 included studies were prospective randomised controlled
trials. Out of these, there were:

• 13 double-blinded trials (Berne 1982, Berne 1987, Berne 1993,
Berne 1996, Christou 1996, Cohn 2000, Hopkins 1994, Malangoni
1985, Smith 1980, Solomkin 2001, Study 1986, Walker 1993,
Yellin 1985),

• five were double blinded studies with use of placebo (Berne
1982, Malangoni 1985, Solomkin 2001, Study 1986, Yellin 1985)
and

• five studies were single blinded (Brismar 1992, Brismar 1995,
Dupont 2000, Jaccard 1998, Swedish 1990).

Trial participants

Within the 40 included studies, the age range of the participants
was between 16 and 99 years old.

The breakdown of the studies according to the centres that they
were performed were as follows:

• Three Canadian (Christou 1996, Poenaru 1990, Smith 1980).

• One Dutch (de Groot 1993).

• One Finnish (Paakkonen 1991).

• One French (Dupont 2000).

• One German (Kempf 1996).

• One Greek (Kanellakopoulou 1993).

• One Italian (Basoli 1997).

• Two Scandinavian (Angeras 1996, Scandinavian 1984).

• One Spanish (Torres 1999).

• Five Swedish (Brismar 1995, Brismar 1996, Study 1986, Swedish
1990, Tornqvist 1985).

• Three Swiss (Gozenbach 1987, Jaccard 1998, Zanetti 1999).

• One Taiwanese (Shyr 1995).

• Two United Kingdom (Leaper 1987, Scott 1987).

• 12 USA (Berne 1982, Berne 1987, Berne 1993, Berne 1996,
Busuttil 1984, Eckhauser 1992, Greenberg 1994, Hopkins 1994,
Jauregui 1990, Malangoni 1985, Walker 1993, Yellin 1985).

• One Europe and America (Brismar 1992).

• Three North American (Cohn 2000, Investigators 1994, Solomkin
2001).

• One Multinational (Leal del Rosal 1995).

Trial regimens

38 trials compared 2 regimens, and 2 trials (Berne 1982 & Scott
1987) included 3 regimens (Table 1).

The breakdown of the studies according to timing of infusion were
as follows:

• 15 pre-operatively (Berne 1982, Berne 1987, Berne 1993,
Berne 1996, Brismar 1995, Brismar 1996, Christou 1996,
Cohn 2000, Greenberg 1994, Hopkins 1994, Investigators 1994,
Kanellakopoulou 1993, Paakkonen 1991, Tornqvist 1985, Yellin
1985).

• two intra-operatively (Brismar 1992, de Groot 1993).

• one post-operatively (Gozenbach 1987).

22 other studies did not explicitly illustrate the timing of antibiotic
infused.

Out of the 40 included studies, the duration of antibiotics were
explicitly specified as > 3 days in 28 studies (Angeras 1996, Basoli
1997, Berne 1982, Berne 1987, Berne 1996, Brismar 1992, Brismar
1995, Brismar 1996, Cohn 2000, de Groot 1993, Dupont 2000,
Eckhauser 1992, Hopkins 1994, Investigators 1994, Jauregui 1990,
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Kanellakopoulou 1993, Kempf 1996, Leal del Rosal 1995, Leaper
1987, Paakkonen 1991, Scandinavian 1984, Smith 1980, Solomkin
2001, Study 1986, Swedish 1990, Tornqvist 1985, Walker 1993,
Zanetti 1999). In the rest of the studies, the duration of antibiotic
therapy was either not specified or was administered for less than
48 hours.

Outcome measures

The primary outcome measures of this review were two-fold,
namely eHectiveness of the regimen in promoting clinical success
following operative intervention and in reducing mortality from the
infection. DiHerent definitions were given for clinical success in all
the trials reviewed. For the purpose of this review, the authors have
utilised clinical cure as the definition of clinical success instead of
satisfactory outcome.

Primary outcome:
Primary outcomes in terms of clinical cure and mortality were
reported as follow:

• Clinical success was reported in 38 studies (Angeras 1996, Basoli
1997, Berne 1982, Berne 1987, Berne 1993, Berne 1996, Brismar
1992, Brismar 1995, Brismar 1996, Busuttil 1984, Christou 1996,
Cohn 2000, Dupont 2000, Eckhauser 1992, Gozenbach 1987,
Greenberg 1994, Hopkins 1994, Investigators 1994, Jaccard
1998, Jauregui 1990, Kanellakopoulou 1993, Kempf 1996, Leal
del Rosal 1995, Leaper 1987, Malangoni 1985, Paakkonen 1991,
Poenaru 1990, Scandinavian 1984, Scott 1987, Shyr 1995, Smith
1980, Solomkin 2001, Study 1986, Swedish 1990, Torres 1999,
Walker 1993, Yellin 1985, Zanetti 1999).

• Mortality - 24 studies (Angeras 1996, Brismar 1992, Brismar
1995, Brismar 1996, Busuttil 1984, Christou 1996, Cohn 2000,
de Groot 1993, Dupont 2000, Eckhauser 1992, Greenberg
1994, Investigators 1994, Jaccard 1998, Kempf 1996, Malangoni
1985, Paakkonen 1991, Poenaru 1990, Scott 1987, Smith 1980,
Solomkin 2001, Swedish 1990, Tornqvist 1985, Torres 1999,
Zanetti 1999). The authors of this review have further sub-
classified mortality into overall mortality and mortality due to
infection.

Secondary outcome:
Secondary outcomes of antibiotic treatment in the form of
successful eradication of infective bacteria; eHectiveness at
preventing wound infection, intra-abdominal abscesses, clinical
sepsis, superinfection and remote infection; development of
adverse reactions; duration of therapy; post-operative hospital stay
and duration of defervescence were reported as follow:

• Microbiological success was reported in 17 studies (Angeras
1996, Basoli 1997, Brismar 1992, Brismar 1995, Brismar 1996,
Cohn 2000, Eckhauser 1992, Greenberg 1994, Hopkins 1994,
Investigators 1994, Kempf 1996, Leal del Rosal 1995, Leaper
1987, Shyr 1995, Study 1986, Swedish 1990, Zanetti 1999).

• Wound infection - 18 studies (Berne 1982, Berne 1987, Berne
1993, Busuttil 1984, Cohn 2000, de Groot 1993, Gozenbach 1987,
Hopkins 1994, Leal del Rosal 1995, Leaper 1987, Malangoni 1985,
Paakkonen 1991, Scott 1987, Solomkin 2001, Tornqvist 1985,
Torres 1999, Walker 1993, Yellin 1985).

• Intra-abdominal abscess - 13 studies (Berne 1982, Berne 1993,
Busuttil 1984, de Groot 1993, Gozenbach 1987, Hopkins 1994,

Jaccard 1998, Malangoni 1985, Paakkonen 1991, Solomkin 2001,
Tornqvist 1985, Walker 1993, Yellin 1985).

• Clinical sepsis - five studies (Berne 1982, Busuttil 1984, de Groot
1993, Jaccard 1998, Solomkin 2001).

• Superinfection - 11 studies (Brismar 1992, Brismar 1995, Brismar
1996, Cohn 2000, de Groot 1993, Greenberg 1994, Investigators
1994, Kempf 1996, Leal del Rosal 1995, Leaper 1987, Swedish
1990).

• Remote infection - five studies (de Groot 1993, Leaper 1987,
Malangoni 1985, Paakkonen 1991, Walker 1993).

• Adverse reactions - 27 studies (Angeras 1996, Basoli 1997,
Berne 1982, Berne 1987, Berne 1993, Brismar 1992, Brismar
1995, Brismar 1996, Cohn 2000, de Groot 1993, Dupont 2000,
Eckhauser 1992, Greenberg 1994, Hopkins 1994, Kempf 1996,
Leal del Rosal 1995, Leaper 1987, Paakkonen 1991, Shyr 1995,
Smith 1980, Solomkin 2001, Study 1986, Swedish 1990, Torres
1999, Walker 1993, Yellin 1985, Zanetti 1999). This review further
subdivided adverse reactions where possible into overall,
major (for example, anaphylactic reactions, nephrotoxicity and
ototoxicity where antibiotics were changed) and minor (for
example, minor haematological or biochemical changes which
did not necessitate change of antibiotic regimens).

• Duration of therapy - nine studies (Berne 1987, Berne 1993,
Berne 1996, Dupont 2000, Hopkins 1994, Jaccard 1998, Shyr
1995, Yellin 1985, Zanetti 1999).

• Post-operative hospital stay - six studies (Berne 1987, Berne
1993, Berne 1996, Hopkins 1994, Yellin 1985, Zanetti 1999).

• Timing of defervescence - five studies (Berne 1987, Berne 1993,
Berne 1996, Hopkins 1994, Yellin 1985).

In 6 studies (Berne 1982, Berne 1987, Berne 1993, Berne 1996,
Hopkins 1994, Yellin 1985), all of the participants had complicated
appendicitis (gangrenous or perforated appendicitis) as the cause
of secondary peritonitis. The other 34 included studies had
peritonitis as a result of combination of diHerent aetiological
factors.

Antibiotic regimens

In this review, antibiotics belonging to the same class were grouped
together for the purpose of performing meta-analyses. There were
16 antibiotic regimens or comparators and they were listed as
follows:

• Aminoglycosides and antianaerobes were used in 19 studies as
the comparative regimen (Berne 1982, Berne 1987, Berne 1993,
Berne 1996, Busuttil 1984, Eckhauser 1992, Gozenbach 1987,
Greenberg 1994, Hopkins 1994, Investigators 1994, Jauregui
1990, Malangoni 1985, Poenaru 1990, Scandinavian 1984, Shyr
1995, Study 1986, Swedish 1990, Torres 1999, Yellin 1985).
Monitoring of aminoglycosides levels were explicitly mentioned
in all of these studies.

However, out of the 19 studies involving aminoglycosides and
antianaerobes, 14 studies further reported ranges of the peak
and trough levels of the aminoglycosides (Berne 1982, Berne
1987, Berne 1993, Berne 1996, Eckhauser 1992, Gozenbach 1987,
Greenberg 1994, Investigators 1994, Jauregui 1990, Malangoni
1985, Poenaru 1990, Scandinavian 1984, Shyr 1995, Yellin 1985).

• Aminoglycoside plus broad spectrum penicillins with beta
lactamase inhibitor - one study (Dupont 2000).
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• Aminoglycosides, penicillins and antianaerobes - one study
(Scott 1987).

• Broad spectrum penicillins - one study (Paakkonen 1991).

• Broad spectrum penicillins with beta lactamase inhibitor - nine
studies (Brismar 1992, Cohn 2000, Dupont 2000, Investigators
1994, Jaccard 1998, Shyr 1995, Study 1986, Walker 1993, Yellin
1985).

• Broad spectrum penicillins, antianaerobes and aminoglycoside
- one study (Leaper 1987).

• Carbapenems - 13 studies (Angeras 1996, Berne 1996, Brismar
1992, Christou 1996, de Groot 1993, Eckhauser 1992, Gozenbach
1987, Jaccard 1998, Kempf 1996, Leaper 1987, Poenaru 1990,
Scandinavian 1984, Solomkin 2001).

• Cephalosporins alone - nine studies (Berne 1982, Busuttil 1984,
Christou 1996, Hopkins 1994, Malangoni 1985, Scott 1987,
Tornqvist 1985, Torres 1999, Walker 1993).

• Cephalosporins and antianaerobes - six studies (Angeras 1996,
Berne 1993, Kempf 1996, Paakkonen 1991, Scott 1987, Tornqvist
1985).

• Cephalosporins and beta lactamases inhibitor - two studies
(Greenberg 1994, Jauregui 1990).

• Clindamycin versus metronidazole regimens - one study (Smith
1980).

• Fluoroquinolones alone - one study (Solomkin 2001).

• Fluoroquinolones and antianaerobes - two studies (Cohn 2000,
Swedish 1990).

• Monobactams and antianaerobes - two studies (Berne 1987, de
Groot 1993).

• Imipenem/cilastatin versus other carbapenems - five studies
(Basoli 1997, Brismar 1995, Brismar 1996, Kanellakopoulou
1993, Zanetti 1999).

• Isepamicin and antianaerobes versus amikacin and
antianaerobe - one study (Leal del Rosal 1995).

Risk of bias in included studies

The methodological quality of all identified studies were
independently assessed by two assessors. The 40 included studies
reported a total of 6832 eligible adult patients (> 16 years old).
However, 1738 patients were excluded or lost to follow-up, leaving
a total of 5094 patients for analyses in this review. Details of the
randomisation, numbers of centres involved in trial, adequacy of
allocation concealment, blinding of assessors, power calculations,
patient stratification, intention-to-treat analysis and duration of
follow-up were as follows:

There were 26 trials that were multicentre (Angeras 1996,
Basoli 1997, Brismar 1992, Brismar 1995, Brismar 1996, Busuttil
1984, Christou 1996, Cohn 2000, Dupont 2000, Eckhauser 1992,
Greenberg 1994, Investigators 1994, Jaccard 1998, Jauregui 1990,
Kempf 1996, Leal del Rosal 1995, Malangoni 1985, Paakkonen
1991, Scandinavian 1984, Smith 1980, Solomkin 2001, Study 1986,
Swedish 1990, Torres 1999, Walker 1993, Zanetti 1999).

Concealment of allocation was

• adequate (for example, use of computer generated numbered
cards or sealed sequential envelopes, random table kept at
pharmacy) in 24 trials (Berne 1982, Berne 1996, Brismar 1992,
Brismar 1995, Brismar 1996, Christou 1996, de Groot 1993,

Dupont 2000, Greenberg 1994, Hopkins 1994, Investigators 1994,
Jaccard 1998, Jauregui 1990, Malangoni 1985, Scandinavian
1984, Shyr 1995, Smith 1980, Solomkin 2001, Study 1986,
Swedish 1990, Torres 1999, Walker 1993, Yellin 1985, Zanetti
1999), and

• unclear in 16 trials (Angeras 1996, Basoli 1997, Berne 1987, Berne
1993, Busuttil 1984, Cohn 2000, Eckhauser 1992, Gozenbach
1987, Kanellakopoulou 1993, Kempf 1996, Leal del Rosal 1995,
Leaper 1987, Paakkonen 1991, Poenaru 1990, Scott 1987,
Tornqvist 1985).

Patient stratification was performed using

• APACHE II in 12 studies (Angeras 1996, Basoli 1997, Brismar 1995,
Brismar 1996, Christou 1996, Cohn 2000, Kempf 1996, Malangoni
1985, Poenaru 1990, Solomkin 2001, Torres 1999, Zanetti 1999).

• presence or absence of appendicitis in one study (Cohn 2000).

• severity of infection in one study (Eckhauser 1992).

• site of pathology in one study (Paakkonen 1991).

• SAPS II score in one study (Dupont 2000).

• MacCabe and Jackson score in two studies (Dupont 2000,
Malangoni 1985).

Only one study (Basoli 1997) stratified patients prior to
randomisation and in the other trials where stratification was
used, this was performed aMer participants were allocated to their
respective study arms. Despite attempts at patient stratification,
results were not presented according to patient stratifications.

Power calculations were performed in 10 studies (Angeras 1996,
Berne 1987, Brismar 1996, Christou 1996, Cohn 2000, Dupont 2000,
Kempf 1996, Malangoni 1985, Walker 1993, Zanetti 1999).

Intention-to-treat analyses were numerated in 14 studies (Angeras
1996, Brismar 1992, Brismar 1995, Brismar 1995, Christou 1996,
Cohn 2000, Dupont 2000, Eckhauser 1992, Greenberg 1994, Kempf
1996, Leal del Rosal 1995, Solomkin 2001, Torres 1999, Zanetti
1999). However, out of these trials, intention-to-treat analyses were
only limited to clinical success and mortality (primary outcomes).

Nine studies (Angeras 1996, Basoli 1997, Berne 1982, Busuttil
1984, de Groot 1993, Gozenbach 1987, Kempf 1996, Study 1986,
Walker 1993) performed sub-group analysis. However, the analyses
performed were inadequate to be included in this review.

Follow up of participants was performed up to:

• 2 weeks in three studies (Scott 1987, Shyr 1995, Zanetti 1999).

• more than 2 weeks in 22 studies (Angeras 1996, Brismar
1992, Brismar 1995, Brismar 1995, Busuttil 1984, Christou
1996, Cohn 2000, Dupont 2000, Gozenbach 1987, Greenberg
1994, Hopkins 1994, Investigators 1994, Jaccard 1998, Jauregui
1990, Kanellakopoulou 1993, Kempf 1996, Malangoni 1985,
Paakkonen 1991, Study 1986, Swedish 1990, Tornqvist 1985,
Yellin 1985).

E4ects of interventions

Out of the 40 included trials, 16 diHerent comparative antibiotic
regimens were used. The commonest comparator for most of
the studies was aminoglycosides and antianaerobes. Historically,
gentamicin and clindamycin was considered the 'gold standard'

Antibiotic regimens for secondary peritonitis of gastrointestinal origin in adults (Review)
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of antibiotic treatment in peritonitis before the advent of less
nephrotoxic or ototoxic antibiotic with equivalent eHicacy. It is
therefore not surprising to see this regimen being used frequently
in the control arm of most studies.

Only results for random eHects were reported for this review. Sub-
group analyses were planned for the diHerent aetiological factors,
APACHE II / POSSUM score, duration of antibiotic administration
and toxicity / side-eHects. However, there was inadequate data in
the studies to allow for suHicient sub-group analyses.

The observed clinical heterogeneity amongst the trials was
reflected in parameters such as study population, diagnosis,
strategy of treatment, type of antibiotics, the outcome analysis and
length of follow up.

Aminoglycosides and antianaerobes
19 studies used a combination of an aminoglycoside (13 studies
used gentamicin as the main aminoglycoside, 1 utilised amikacin,
1 netilmicin, 3 tobramycin and 1 employed combination of either
gentamicin or tobramycin) plus an antianaerobe (16 studies used
clindamycin, 2 metronidazole and 1 employed combination of
either clindamycin or metronidazole) as the comparative antibiotic
regimen. Overall, 1956 evaluable patients were recruited and
compared (845 patients in the aminoglycosides/antianaerobes and
1111 in the other regimens).

• There was no significant diHerence in the incidence of
mortality between aminoglycosides plus antianaerobes and
other regimens. This was not apparent in either all causes
mortality (Odds Ratio: OR: 2.03; 95% CI: 0.88, 4.71), mortality
due to infection (OR: 1.51; 95% CI: 0.66, 3.43) or within the ITT
analysis (OR: 2.10; 95% CI: 0.78, 5.65).

• There were statistically significant diHerences in clinical success
in favour of other regimens both in overall peritonitis and the
former plus peritonitis secondary to appendicitis (OR: 0.57; 95%
CI: 0.41, 0.78; p = 0.0005 and OR: 1.36; 95% CI: 0.44, 4.14; p
= 0.02 respectively). There may have been an inherent bias in
these results as aminoglycosides and antianaerobes were the
most commonly used comparative denominators in most of the
studies.

• Microbiological success was significantly more eHective with
other regimens (OR: 0.49; 95% CI: 0.31, 0.76; p = 0.001). Data for
ITT analysis was only available for one study and this was not
statistically significant (OR: 0.94; 95% CI: 0.40, 2.20).

• There were no diHerences in either the incidence of wound
infection (OR: 0.84; 95% CI: 0.35, 2.02), intra-abdominal
abscesses (OR: 0.85; 95% CI: 0.40, 1.83), clinical sepsis (OR: 1.46;
95% CI: 0.07, 31.21), remote infection (OR: 1.13; 95% CI: 0.37,
3.47) and superinfection (OR: 2.15; 95% CI: 0.89, 5.17) between
aminoglycosides plus antianaerobes and other regimens.

• Sub-classification of adverse reactions into overall (where sub-
classifications were not available), mainly minor and mainly
major adverse reactions was not consistently reported in the
studies. Within the limited data available, there were no
statistically significant diHerences in the number of adverse
events seen (OR: 1.76; 95% CI: 0.87, 3.53) even though it favoured
other regimens. This is also true for the limited ITT analyses (OR:
0.69, 95% CI: 0.43, 1.11) but the latter favoured the combination
of aminoglycosides and antianaerobes.

• Other regimens were statistically better at reducing hospitalised
stay (Weighted Mean DiHerence, WMD: 0.57; 95% CI: 0.06, 1.07; p

= 0.03). There were no diHerences in duration of therapy required
(WMD: 0.37; 95% CI: -0.05, 0.80) and time to defervescence
(WMD: 0.38; 95% CI: -0.29, 1.05) between combination of
aminoglycosides plus antianaerobes and other regimens.

Aminoglycoside plus broad spectrum penicillins with beta
lactamase inhibitor
One study (Dupont 2000) used a combination of amikacin
plus piperacillin/tazobactam to compare against piperacillin/
tazobactam. Overall, there were 159 evaluable patients in
the final analysis (78 patients in the aminoglycoside/broad
spectrum penicillin/beta lactamase inhibitor and 81 in piperacillin/
tazobactam arm). The addition of an aminoglycoside did not confer
extra benefit in either primary outcomes [mortality and clinical
success (OR: 0.85; 95% CI: 0.37, 1.97 and OR: 1.03; 95% CI: 0.55, 1.91
respectively)] or in the incident of adverse reactions (OR: 1.21; 95%
CI: 0.71, 2.04) and duration of therapy (WMD: 0.50; 95% CI: -0.47,
1.47).

Aminoglycosides, penicillins and antianaerobes
One study (Scott 1987) utilised gentamicin, penicillin G and
metronidazole as its comparator against cefotetan and cephradine.
There were 107 evaluable patients in this study (25 patients
in the gentamicin/penicillin G/metronidazole and 82 in the
other regimen). The result of aminoglycoside, penicillin and
antianaerobe did not diHer from other regimen in terms of mortality
(OR: 0.23; 95% CI: 0.01, 4.24), clinical success (OR: 1.92; 95% CI: 0.51,
7.17) or wound infection (OR: 0.80; 95% CI: 0.21, 3.08).

Broad spectrum penicillins
One study (Paakkonen 1991) used piperacillin to compare against
a combination of cefuroxime and metronidazole. 83 evaluable
patients were recruited (38 in the piperacillin arm and 45 in
the cefuroxime/metronidazole arm). There were no statistically
significant diHerences in either mortality (OR: 1.84; 95% CI: 0.29,
11.65), clinical success (OR: 1.35; 95% CI: 0.53, 3.43), wound
infection (OR: 1.21; 95% CI: 0.28, 5.19), development of intra-
abdominal abscess (OR: 1.20; 95% CI: 0.23, 6.32), remote infection
(OR: 0.26; 95% CI: 0.07, 1.03) or adverse reactions (OR: 1.19; 95% CI:
0.07, 19.67).

Broad spectrum penicillins with beta lactamase inhibitor
Nine studies compared a combination of broad spectrum
penicillin and beta-lactamase inhibitor against other regimens.
1289 evaluable patients were recruited (687 in the broad spectrum
penicillins/beta lactamase inhibitors arm and 602 in the other
regimens). Out of these, six studies used piperacillin/tazobactam
and three utilised ampicillin/sulbactam as their comparators.

• There was no diHerence in the mortality (all causes and due
to infection) between broad spectrum penicillin with beta
lactamase inhibitor and other regimens (OR: 0.45; 95% CI: 0.09,
2.38 and OR: 0.54; 95% CI: 0.05, 6.08 respectively). ITT analyses
did not show any statistically significant diHerences either.

• Outcome for clinical success did not diHer significantly between
the broad spectrum penicillins plus beta-lactamase inhibitors
and other regimens (OR: 1.14; 95% CI: 0.68, 1.92). ITT analysis
showed similar conclusion (OR: 1.22, 95% CI: 0.56, 2.66).

• Microbiological success did not diHer significantly between the
regimens (OR: 1.84; 95% CI: 0.87, 3.89).

• Outcome for wound infection favoured other regimens (OR: 2.15;
95% CI: 1.13, 4.11, p = 0.02).

Antibiotic regimens for secondary peritonitis of gastrointestinal origin in adults (Review)
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• There were no statistically significant diHerences in either the
incidence of intra-abdominal abscess (OR: 1.26; 95% CI: 0.40,
3.97), clinical sepsis (OR: 0.36; 95% CI: 0.01, 8.96), remote
infection (OR: 0.43; 95% CI: 0.11, 1.73) or superinfection (OR:
0.88; 95% CI: 0.37, 2.12).

• Adverse reactions did not show significant diHerence between
the comparators and other regimens (OR: 0.90; 95% CI: 0.48,
1.67). Intention-to-treat analysis showed similar results (OR:
0.97, 95% CI: 0.70, 1.36).

• Other secondary outcomes in terms of duration of therapy, days
hospitalised and time to defervescence were not significantly
diHerent [(WMD: -0.22; 95% CI: -0.59, 0.15), (WMD: 0.00; 95% CI:
-0.98, 0.98) and (WMD: 0.50; 95% CI: -0.21, 1.21) respectively].

Broad spectrum penicillins, antianaerobes and aminoglycoside
One study (Leaper 1987) used a combination of ampicillin,
metronidazole and gentamicin as their comparator. 43 evaluable
patients were recruited in this study (24 patients in the broad
spectrum penicillin, antianaerobe and aminoglycoside arm, and 19
in other regimen). There were no diHerences in either the incidence
of all causes mortality (OR: 0.10; 95% CI: 0.00, 1.99) or mortality due
to infection (OR: 0.14; 95% CI: 0.01, 3.16). There was no evidence
that clinical (OR: 2.06; 95% CI: 0.31, 13.81) and microbiological (OR:
0.40; 95% CI: 0.02, 10.02) success were diHerent between the two
diHerent regimens. Similarly, results for wound infection (OR: 0.37;
95% CI: 0.03, 4.42), remote infection (OR: 0.57; 95% CI: 0.14, 2.27),
superinfection (OR: 0.77; 95% CI: 0.10, 6.06) and adverse reactions
(OR: 0.78; 95% CI: 0.05, 13.39) did not show any diHerence.

Carbapenems
The carbapenems were the second most commonly used
antibiotics in this review - 13 studies and 1591 patients (801
patients in the carbapenems arm, and 790 in the others). Out of
these studies, eleven studies used imipenem/cilastatin and two,
meropenem.

• In assessing the mortality rate, no diHerence was demonstrated
between carbapenems and other regimens in either all causes
mortality (OR: 1.35; 95% CI: 0.40, 4.56) or mortality due to
infection (OR: 0.78; 95% CI: 0.30, 2.03). Within the limited ITT
analyses, the results did not diHer between the former (OR: 1.04;
95% CI: 0.62, 1.76) and latter (OR: 0.75; 95%CI: 0.11, 5.03).

• Primary outcome in terms of clinical success did not diHer
significantly (OR: 1.15; 95% CI: 0.78, 1.70). ITT analysis, similarly,
did not show any diHerences (OR: 0.71; 95% CI: 0.47, 1.07).

• Microbiological success was assessed by three studies but did
not show any significant diHerences (OR: 1.10; 95% CI: 0.15,
8.19). ITT analysis, too, did not diHer (OR: 0.78; 95% CI: 0.49,
1.24).

• Results for other secondary outcomes did not diHer between the
carbapenems and other regimens: wound infection (OR: 0.73;
95% CI: 0.36, 1.49), intra-abdominal abscess (OR: 1.15; 95% CI:
0.61, 2.18), clinical sepsis (OR: 0.97; 95% CI: 0.31, 3.01), remote
infection (OR: 2.15; 95% CI: 0.61, 7.56), superinfection (OR: 1.01;
95% CI: 0.28, 3.64) and adverse reaction (OR: 1.28; 95% CI: 0.07,
21.86). ITT analysis for adverse reactions was performed for five
studies and this did not show any significant diHerences (OR:
0.83; 95% CI: 0.63, 1.10).

• Duration of therapy required was reported in two trials, but the
results did not imply any significant diHerence (WMD: -0.49; 95%
CI: -1.96, 0.98).

• Hospitalised stay was assessed by one study and this showed
significant diHerence in favour of carbapenems (WMD: -1.40;
95% CI: -2.47, -0.33; p = 0.01).

• Time to defervescence was reported by one study and this
significantly favoured carbapenems (WMD: -1.30; 95% CI: -1.98,
-0.62; p = 0.0002).

Cephalosporins alone
Nine studies used cephalosporins alone to compare against other
regimens. 1115 evaluable patients were recruited by these studies
(589 patients in the cephalosporins only arm, and 526 in the
other regimens). One study (Berne 1982) used two cephalosporins
(cefamandole and cefoperazone) independently to assess against
other regimens in a tri-arm study. Out of the nine studies, cefoxitin
was the most frequently used cephalosporin with three studies
comparing it against other regimens; two studies used cefotetan
and cefamandole; and one each for cefoperazone, cefminox and
cefuroxime.

• Primary outcome in terms of mortality did not diHer between
the regimens. This was true for mortality due to all causes (OR:
0.65; 95% CI: 0.27, 1.57) and the ITT analysis (OR: 0.63; 95% CI:
0.10, 3.84), and mortality due to infection (OR: 1.21; 95% CI: 0.37,
3.89).

• Clinical success (OR: 0.95; 95% CI: 0.54, 1.67) and the ITT analysis
(OR: 1.25; 95% CI: 0.57, 2.74) did not diHer significantly.

• There were no significant diHerences in the secondary outcomes
between cephalosporins and other regimens in terms of
microbiological success (OR: 1.72; 95% CI: 0.62, 4.75), wound
infection (OR: 1.08; 95% CI: 0.56, 2.05), development of intra-
abdominal abscess (OR: 1.07; 95% CI: 0.51, 2.26), clinical sepsis
(OR: 1.05; 95% CI: 0.27, 4.19) and remote infection (OR: 1.31; 95%
CI: 0.52, 3.30).

• Adverse reactions were evaluable in two studies but did not
show any significant diHerence (OR: 0.84; 95% CI: 0.29, 2.44). ITT
analysis was performed separately in two other studies and this
too did not show any diHerence (OR: 1.02; 95% CI: 0.65, 1.60).

• There were no diHerences in the duration of therapy required
(WMD: 0.40; 95% CI: -0.54, 1.34), days hospitalised (WMD: -0.30;
95% CI: -1.67, 1.07) and time to defervescence (WMD: 0.10;
95% CI: -0.60, 0.80) between cephalosporins alone and other
regimens.

Cephalosporins and antianaerobes
Six studies used a combination of cephalosporins and
antianaerobes to compare against other regimens. 797 evaluable
patients were recruited in these studies (372 patients in the
cephalosporins / antianaerobes arm, and 425 in other regimens).
Out of these, three studies used cefuroxime and one each for
cefepime, cefotaxime and cephradine. All of these studies used
metronidazole as the antianaerobic agent.

• There were no diHerences in the reporting of mortality due to
all causes (OR: 1.46; 95% CI: 0.57, 3.77) and the ITT analysis (OR:
0.07; 95% CI: 0.32, 2.34), and ITT analysis for mortality due to
infection alone (OR: 5.45; 95% CI: 0.25, 116.63).

• Five studies compared the clinical success between
cephalosporins and antianaerobes versus other regimens, but
the results were not significantly diHerent (OR: 0.71; 95% CI: 0.29,
1.75). ITT analysis was only performed in one study and this did
not show any diHerence (OR: 1.34; 95% CI: 0.83, 2.17).
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• Results for other secondary outcomes did not diHer significantly
- microbiological success (OR: 0.78; 95% CI: 0.16, 3.81), wound
infection (OR: 1.05; 95% CI: 0.51, 2.18), intra-abdominal abscess
(OR: 0.87; 95% CI: 0.24, 3.11), clinical sepsis (OR: 0.73; 95% CI:
0.19, 2.87), remote infection (OR: 3.77; 95% CI: 0.97, 14.72) and
superinfection (OR: 3.19; 95% CI: 0.13, 81.25).

• Adverse reactions (only ITT analysis results were available) did
not show any significant diHerence (OR: 1.21; 95% CI: 067, 2.20).

• Only one study reported results for duration of therapy required
(WMD: -0.60; 95% CI:-1.36, 0.16), days hospitalised (WMD: -0.90;
95% CI: -2.18, 0.38) and time to defervescence (WMD: -0.60; 95%
CI: -1.58, 0.38), and all three outcomes were not significantly
diHerent.

Cephalosporins and beta lactamases inhibitor
Two studies used a combination of cefoperazone and sulbactam
to compare against other regimens (both used gentamicin and
clindamycin). 176 evaluable patients were recruited (116 patients
in the cefoperazone / sulbactam arm and 60 in the other regimens).

• There was no diHerence in the outcome in terms of mortality
- mortality due to all causes (OR: 1.27; 95% CI: 0.29, 5.52) and
mortality due to infection (OR: 1.03; 95% CI: 0.23, 4.68).

• Both the studies compared the eHects of cefoperazone /
sulbactam against other regimens and found a significant
diHerence in the clinical success in favour of the former regimen
(OR: 3.21; 95% CI: 1.49, 6.92, p = 0.003).

• Secondary outcomes in terms of microbiological success (OR:
2.51; 95% CI: 0.83, 7.57) and development of superinfection (OR:
0.45; 95% CI: 0.11, 1.82) did not diHer significantly.

• Adverse reactions were reported in one study and this did not
show any significant diHerence (OR: 0.28; 95% CI: 0.05, 1.62).

Clindamycin versus metronidazole regimens
One study (Smith 1984) used a combination of tobramycin and
either clindamycin or metronidazole to compare the eHicacy of
both antianaerobic agents. 58 evaluable patients were recruited (23
patients in the clindamycin regimen and 35 in metronidazole).

• There was no diHerence in either all causes mortality (OR: 1.60;
95% CI: 0.29, 8.71) or mortality due to infection (OR: 2.48; 95%
CI: 0.38, 16.11).

• Results for clinical success did not show any significant
diHerence (OR: 0.59; 95% CI: 0.16, 2.11).

• Secondary outcome in terms of adverse reactions did not diHer
(OR: 2.18; 95% CI: 0.34, 13.80) between the clindamycin and
metronidazole regimens. The majority of adverse reactions were
due to minor events.

Fluoroquinolones alone
One study (Solomkin 2001) used clinafloxacin to compare against
combination of imipenem and cilastatin. This study recruited 312
evaluable patients (150 in the clinafloxacin arm and 162 in the
imipenem / cilastatin group).

• There were no diHerences in the mortality rates in both regimens
either in mortality due to all causes (ITT analysis) (OR: 1.69; 95%
CI: 0.55, 5.23), mortality due to infection (OR: 2.18; 95% CI: 0.20,
24.24) and mortality due to infection (ITT analysis) (OR: 0.69;
95% CI: 0.11, 4.18).

• Clinical success was not dissimilar between both regimens (OR:
1.12; 95% CI: 0.64, 1.98) and this is true for ITT analysis (OR: 1.28;
95% CI: 0.81, 2.01).

• Secondary outcomes in terms of wound infection (OR: 1.08; 95%
CI: 0.37, 3.17), development of intra-abdominal abscess (OR:
0.80, 95% CI: 0.40, 1.60) and clinical sepsis (OR: 1.08; 95% CI:
0.21, 5.44) did not show any significant diHerence.

• Adverse reactions (ITT analysis) was assessed and this favoured
other regimens (OR: 1.47; 95% CI: 1.47, 2.14, p = 0.04). The
majority of adverse reactions were due to mild events such as
diarrhoea and nausea.

Fluoroquinolones and antianaerobes
Two studies used a combination of fluoroquinolones and
antianaerobes to compare against other regimens (piperacillin /
tazobactam and gentamicin / metronidazole). One study employed
ciprofloxacin and the other study used pefloxacin. Both studies
used metronidazole as the antianaerobic agent. 642 evaluable
patients were recruited by these studies (339 patients in the
fluoroquinolones / antianaerobes arm and 303 in the other
regimens).

• There were no diHerences in the mortality rate between
fluoroquinolones / antianaerobes and other regimens. This is
true for either mortality due to all causes (OR: 0.73; 95% CI: 0.12,
4.50), mortality due to all causes (ITT analysis) (OR: 0.46; 95%
CI: 0.04, 4.85), mortality due to infection (OR: 0.25; 95% CI: 0.01,
6.31) and mortality due to infection (ITT analysis) (OR: 0.31; 95%
CI: 0.03, 3.04). For the latter two comparisons, both studies only
reported either one or the other mortality, not both.

• Both studies assessed the eHicacy of fluoroquinolone and an
antianaerobe against other regimens in terms of clinical success
and showed significant diHerence in favour of the former (OR:
1.74; 95% CI: 1.11, 2.73, p = 0.02). However, only one of the
studies used ITT analysis and this was not significantly diHerent
(OR: 1.35; 95% CI: 0.84, 2.18).

• Secondary outcomes in terms of microbiological success (OR:
1.45; 95% CI: 0.85, 2.46) and superinfection (OR: 0.70; 95% CI:
0.31, 1.58) did not show any significant diHerence. However, the
eHectiveness of antibiotic regimens in preventing development
of wound infection tended to favour flouroquinolones /
antianaerobes (OR: 0.50; 95% CI: 0.26, 0.99, p = 0.05).

• Adverse reactions (ITT analysis) did not diHer significantly
between flouroquinolones plus antianaerobes and other
regimens (OR: 1.06; 95% CI: 0.56, 2.02)/

Monobactams and antianaerobes
Two studies (Berne 1987, de Groot 1993) used a combination of
aztreonam and clindamycin to compare against other regimens
(gentamicin / clindamycin and imipenem / cilastatin). Both these
studies recruited 164 evaluable patients (98 patients in the
monobactams / antianaerobes arm and 66 in the other regimens).

• Only one study (de Groot 1993) reported its mortality rate for
both all causes (OR: 0.90; 95% CI: 0.12, 6.72) and mortality due
to infection (OR: 0.44; 95% CI: 0.04, 5.05), both of which were not
significantly diHerent.

• Outcome in terms of clinical success did not diHer between
monobactams plus antianaerobes and other regimens (OR: 0.69;
95% CI: 0.28, 1.71).
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• Secondary outcomes in the form of wound infection (OR; 1.20;
95% CI: 0.40, 3.64), development of intra-abdominal abscess
(OR: 1.85; 95% CI: 0.16, 21.26), clinical sepsis (OR: 1.38; 95% CI:
0.22, 8.77), remote infection (OR: 0.17; 95% CI: 0.01, 3.69) and
superinfection (OR: 1.85; 95% CI: 0.16, 21.26) were reported by
one study (de Groot 1993) and these did not show any significant
diHerence.

• Adverse reactions were reported by one study (Berne 1987)
and it showed a significant diHerence in favour of monobactam
and antianaerobe (OR: 0.19; 95% CI: 0.07, 0.54, p = 0.002). The
majority of events were due to minor reactions.

• Duration of therapy (WMD: -0.42; 95% CI: -1.16, 0.32), days
hospitalised (WMD: -0.37; 95% CI: -1.35, 0.61) and time to
defervescence were reported by one study (Berne 1987) and this
did not diHer significantly.

Imipenem/cilastatin versus other carbapenems
Five studies used a combination of imipenem / cilastatin to
compare against other carbapenems. 667 evaluable patients were
recruited (326 patients in the imipenem / cilastatin arm and 341 in
other regimens). Out of these studies, four studies were compared
against meropenem and one biapenem.

• ITT analysis was performed for both mortality due to all causes
(OR: 1.450; 95% CI: 0.58, 3.88) and mortality due to infection (OR:
1.79; 95% CI: 0.50, 6.42), both of which did not diHer significantly.

• Clinical success (OR: 1.04; 95% CI: 0.62, 1.77) and its ITT
analysis (OR: 0.61; 95% 0.22, 1.65) did not shown any significant
diHerence.

• There were no diHerence in either one of the measured
secondary outcomes in terms of microbiological success (OR:
0.99, 95% CI: 0.53, 1.87) or superinfection (OR: 0.75; 95% CI: 0.26,
2.18).

• ITT analysis for adverse reactions did not diHer between
monobactams / antianaerobes and other regimens (OR: 1.30;
95% CI: 0.81, 2.10).

• Outcome in terms of duration of treatment required was
assessed by one study (Zanetti 1999), and this tended to favour
the combination of imipenem / cilastatin (WMD: -1.10; 95% CI:
-2.20, 0.00, p = 0.05).

• Hospitalised stay did not diHer between combination of
imipenem / cilastatin and other carbapenems in one single study
that assessed this outcome (Zanetti 1999).

Isepamicin and antianaerobes versus amikacin and antianaerobe
One study (Leal del Rosal 1995) used combination of
isepamicin plus metronidazole to compare against amikacin plus
metronidazole. 267 evaluable patients were recruited in this study
(178 patients in the isepamicin combination and 89 in the amikacin
arm).

• There were no diHerences seen in the clinical success (OR: 0.62;
95% CI: 0.21, 1.77) and its ITT analysis (OR: 0.42; 95% CI: 0.17,
1.07).

• Secondary outcomes did not significantly diHer between both
regimens in either the microbiological success (OR: 0.95; 95% CI:
0.47, 1.92), wound infection (OR: 0.60; 95% CI: 0.18, 2.06) and
superinfection (OR: 0.77; 95% CI: 0.13, 4.74).

• Adverse reactions did not show significant diHerence in either of
the regimens (OR: 0.88; 95% CI: 0.37, 2.07).

D I S C U S S I O N

This review aimed to compare the eHicacy of diHerent antibiotic
regimens in the capacity of an adjunctive agent in the treatment
of secondary peritonitis in adults. 40 randomised controlled trials
were identified from the literature that fitted the criteria for
evaluability. The selected trials were heterogeneous in their patient
population, underlying aetiological factors, source control and
antibiotic regimens. These trials exhibited inconsistency further
in the reporting of outcomes, either in the primary or secondary
outcomes.

All randomised controlled trials comparing one antibiotic regimen
against another were considered for evaluability. The authors
did not encounter trials comparing antibiotic regimens against
placebo, as the use of antibiotics for secondary peritonitis has
been a well accepted practice and it would have been unethical
to compare antibiotics against placebo in these circumstances.
Due to the lack of well designed randomised controlled trials,
this review has been unable to evaluate eHectiveness of diHerent
dosing regimens and length of administration in the treatment
of intra-abdominal infection. The review therefore only focused
on the post-operative outcomes of patients treated with diHerent
antibiotic regimens in secondary peritonitis. Similarly, most studies
omitted sub-group analysis, and therefore, this was also excluded
from the review.

The combination of aminoglycosides (commonly gentamicin)
and clindamycin has long been a 'gold standard' regimen in
the treatment of intra-abdominal infection. Development of less
nephrotoxic and ototoxic agents such as broad spectrum penicillins
with beta lactamase inhibitor and carbapenems (such as the
new Ertapenem) has precipitated numerous studies attempting to
demonstrate the superiority of these antibiotics in the treatment
of bacterial peritonitis. However, an accurate assessment of the
antimicrobial therapy of intra-abdominal infection of enteric origin
is complicated by several factors, which include the patient's
physiological reserves, site and cause of infection, the wide variety
of pathogenic organisms involved and the eHect of previous
hospitalisation or antibiotic therapy.

There were huge discrepancies in the reporting of primary
outcomes (mortality and clinical success) in the studies evaluated.
The inconsistencies were more pronounced with the former
outcome. For the purpose of this review, the authors have
subdivided mortality into all cause mortality and mortality due to
infection, and have utilised clinical cure as the definition of clinical
success. None of the antibiotic regimens demonstrated significant
diHerence in terms of the all cause mortality and mortality due
to infection. ITT analyses similarly, showed the same conclusion.
In further assessing the primary outcome in terms of clinical
success, regimens utilising aminoglycoside plus an antianaerobic
agent were compared against other regimens. The results were
significantly diHerent in favour of the latter (OR: 0.65; 95% CI:
0.46, 0.92) (p = 0.02). Furthermore, outcome for clinical success
was highly significant in all cause peritonitis (where studies with
peritonitis purely due to appendicitis were excluded) (OR: 0.57;
95% CI: 0.41, 0.78) (p = 0.0005). This perhaps may be as a result
of the inherent bias in the conduct of these studies as most
of the these studies were designed with the aim of comparing
newer agents against the old 'gold standard' - aminoglycosides
and clindamycin. Clinical success was also significantly diHerent
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in comparing regimens using cephalosporin plus a beta-lactamase
inhibitor (cefoperazone and sulbactam) against other regimens, in
favour of the former (OR: 3.21; 95% CI: 1.49, 6.92) (p = 0.003). It
perhaps, may be worth noting that, in conducting these studies,
gentamicin and clindamycin were again used as the comparator.
Fluoroquinolones and antianaerobes similarly showed statistically
significant eHicacy when compared against other regimens (OR:
1.74; 95% CI: 1.11, 2.73) (p = 0.02). Both studies (Greenberg
1994, Jauregui 1990) compared this regimen against piperacillin
plus tazobactam and gentamicin plus metronidazole. Tests for
heterogeneity were not significantly diHerent. None of the other
regimens had statistically significant eHicacy in terms of clinical
success.

Surprisingly, the outcome for microbiological success was
significantly diHerent in favour of other regimens when these
were compared to regimens comprising aminoglycosides and
antianaerobes (OR: 0.49; 95% CI: 0.31, 0.76) (p =0.001).
Despite the eHectiveness of the combination of aminoglycosides
and antianaerobic agents in vitro, in reality, confounding
factors such as bacterial synergism and the host response
further detract its potency in vivo. Other regimens using a
combination of cephalosporins plus beta-lactamase inhibitors
and fluoroquinolones plus antianaerobes appeared to have
demonstrated eHectiveness of both regimens when compared with
other regimens in microbiological eHicacy, but they did not reach
statistically significant diHerences.

Secondary outcomes in terms of wound infection was statistically
diHerent in preference to other regimens when broad spectrum
penicillins with beta-lactamase inhibitors were compared to the
former (OR:2.15; 95% CI: 1.13, 4.11) (p = 0.02). The incidence of
wound infection appeared better controlled with a combination
of fluoroquinolones and antianaerobes but this did not achieve
a statistically significant diHerence. Remote infection appeared to
favour regimens using cephalosporins plus antianaerobes (when
compared to others), and superinfection, when compared to
studies using aminoglycosides plus antianaerobes, tended to
favour other antibiotic combinations. However, both these and the
remaining secondary outcomes (development of intra-abdominal
abscess, clinical sepsis, remote infection and superinfection) were
not statistically diHerent between the various regimens.

Adverse reactions arising from the numerous antibiotic regimens
were diHicult to interpret due to the paucity or unclear data
presentation. Most of the complications reported were minor, for
example diarrhoea, nausea and vomiting. This may be attributed
to the selection bias inherent in these studies and to the manner
in which trials are governed by the diHerent authorities to
safeguard patients's safety. As a result of the highly selective
and extensive exclusion criteria, adverse events were few and far
between. Despite the initial concern regarding the toxic eHects
of aminoglycosides, there were very few reported adverse events
seen in patients in the studies utilising a combination of antibiotics
incorporating this group of drugs. This may be due to the stringency
in which aminoglycosides levels were monitored and optimised
(Fink 1989), and in careful selection of the study population.
Only one study assessed the adverse eHects of monobactams and
antianaerobes against other regimens and this appeared to favour
the former (OR: 0.19; 95% CI: 0.07, 0.54) (p = 0.002). None of the
other antibiotic regimens were able to demonstrate a statistically

significant diHerence in the incidence of adverse reactions between
the arms.

The dearth of data in the studies impeded the accurate
interpretation of the eHectiveness of diHerent antibiotic regimens
in reducing hospital stay. Only two antibiotic regimens showed a
statistically significant diHerence. These were in the comparisons
between aminoglycosides plus antianaerobes and other regimens,
favouring the latter (WMD: 0.57; 95% CI: 0.06, 1.07) (p = 0.03);
and in carbapenems versus other regimens, favouring the former
(WMD: -1.40; 95% CI: -2.47, -0.33) (p = 0.01). Similarly carbapenems
appeared to be better at reducing time to defervescence when
compared to other regimens (WMD: -1.30; 95% CI: -1.98, -0.62)
(p = 0.0002). The duration of treatment required appeared to
favour imipenem/cilastatin but this did not reach numerically
significant levels. No other statistically significant diHerences were
demonstrated by other regimens.

It may be prudent to mention that some well designed studies were
excluded from the final meta-analysis because of incorporation
of concomitant antifungal therapy or other non-study antibiotic
such as vancomycin (Barie 1997, Scheinin 1994, Solomkin 1990,
Solomkin 1996, Solomkin 2003).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

In acute life-threatening surgical infections requiring immediate
institution of antimicrobial therapy, antibiotic treatment must be
empirical. The selection of empirical antibacterial therapy must
take into consideration microbial factors such as the presumed
spectrum of the bacterial contamination of the peritoneal
cavity, as well as their pathogenicity and synergism. It must
also considers drug factor, including pharmacokinetics, toxic
eHects, and adverse eHects of the proposed regimen (Christou
1996). The current treatment options (such as carbapenems,
beta lactams/beta lactamase inhibitor combinations, or a
combination of antianaerobic agent with either aminoglycoside
or ciprofloxacin) for complicated intra-abdominal infections have
several disadvantages. More than one agent is typically required
empirically for adequate coverage of common intra-abdominal
pathogens.The initial parenterally administered therapy may not
be available as an oral formulation. As the patient improves,
the clinician is faced with the decision of continuing intravenous
therapy of proven eHicacy or prescribing an alternative oral agent,
which may not be as eHective or as well tolerated in that patient
(Luke 1999). Another feature of most of the currently used agents
for the treatment of intra-abdominal infections is the need for
multiple daily dosing to achieve acceptable eHicacy. Repeated
administration of intravenous infusions is time consuming and
can increase indirect treatment costs. The monitoring of serum
creatinine levels is an essential requirement for many renal-
excreted antibiotics, including imipenem/cilastatin. If the dose is
not adjusted in patients with impaired renal function, seizures can
result. Furthermore, laboratory testing adds to the cost of patientss
care.

This review has shown the comparability of diHerent antibiotic
regimens in achieving clinical and microbiological success,
and in reducing mortality. Within the limited and small
numbered studies available for this meta-analysis, the combination
of fluoroquinolones/antianaerobes and cephalosporins/beta-
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lactamase inhibitors appeared to be statistically more eHective
clinically.

There was no conclusive evidence to suggest that one regimen
has slightly higher adverse reactions compared to another, but as
previously discussed, this may be attributed to the inherent bias in
which clinical trials are conducted and governed. Despite the well-
known toxicity of aminoglycosides, this group of drugs did not show
significant diHerences in their adverse profiles. The addition of an
aminoglycoside to the treatment regimen has many theoretical
advantages: (i) a broader spectrum of activity, (ii) increased
synergy, (iii) increased bactericidal eHect and (iv) prevention of
emergence of resistant strains. Results from Dupont 2000, however,
do not support the routine addition of aminoglycoside such as
amikacin to piperacillin/tazobactam.

No specific recommendations can be made for the first line
treatment of secondary peritonitis in adults with antibiotics as
all regimens showed equivocal eHicacy. Other factors such as
local guidelines and preferences, ease of administration, costs and
availability must therefore be taken into consideration in deciding
the antibiotic regimen of choice.

Implications for research

It is oMen diHicult to directly attribute outcome following intra-
abdominal infection to the antimicrobial regimen due to the
multifactorial nature of the infection. The key determinant of
outcome is the source control to deal with the site of contamination
and consequence of infection. An adequate surgical procedure is
generally agreed on and involves drainage of all fluid collections,
closure or resection of any openings into the gastrointestinal tract
and resection of inflamed or necrotic tissue.

The primary concern in the context of clinical research is that
the adequacy of intervention is one of the many independent
variables determining outcome. Other key factors such as patients'
physiological reserves, background co-morbidity and nutritional
status also play an important role. With a small number of such
patients, there is the real possibility that such patients would
not be evenly distributed by randomisation and would therefore
skew results. The importance of patient stratification using well
established severity scoring system such APACHE II (Knaus 1985)
and POSSUM (Copeland 2002) cannot be overstated as this may
allow better corrrelation between the regimens and their eHicacy
amongst the studies.

The need for further trials comparing newer, broad spectrum
agents with less toxic eHects, requiring no monitoring of serum
levels, single dosing and availability of oral formulation with
equivalent bioavailability is warranted. Larger, multi-centred trials
in the future should therefore attempt to

• stratify patients prior to randomisation

• adhere to better standard of outcome definition and reporting

• consider sub-group analysis - with respect to underlying
presumed aetiological factors

• perform intention-to treat analysis

• avoid the use of non-study antibiotics

A C K N O W L E D G E M E N T S

None
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Characteristics of included studies [ordered by study ID]

 

Methods Randomised controlled trial. 
Multi-centre (Scandinavian) study. 
Randomisation method: not stated. 
Blinding of assessors: not stated. 
Patient stratification: using APACHE II score. 
Power calculation: performed. 
Intention-to-treat and sub-group analysis were performed. 
Follow up: 30 days.

Participants Number of patients: 515. 
Clinically and microbiologically evaluable patients: 306. 
161 (Imipenem/cilastatin, I-C) versus 145 (Cefuroxime/metronidazole, C-M). 
Male:female ratio = 1.3:1. 
Age range: 18-92. 
APACHE II score 0-10: n = 216 (84%) (I-C) vs 212 (82%) (C-M). 
APACHE II score 11-20: n = 42 (16%) (I-C) vs 45 (18%) (C-M). 
Inclusion criteria: untreated or unsuccessfully treated patients with proven or suspected bacterial in-
tra-abdominal infection or systemic infection originating from the intra-abdominal region. 
Exclusion criteria: renal failure, brain abscess or other CNS disorder, serious concomitant infection, hy-
persensitivity to study drugs, age < 18 years, pregnancy or breast feeding.

Interventions 2 regimens: 
1) Imipenem/cilastatin 1.5-2.0 g/day. 
2) Cefuroxime 3.0-4.5 g/day and metronidazole 1.0-1.5 g/day. 
Timing of antibiotic infusion: not stated. 
Length: > 3 days. 
Median treatment time: 6 days. 
Median time free from fever: 4 days. 
Median time to be discharged from hospital: 9 days.

Outcomes Clinical and bacteriological success (ITT analysis). 
Mortality (ITT analysis). 
Adverse reactions (ITT analysis).

Notes 139/306 (45%) patients had complicated appendicitis. 
No statistically significant difference shown. 
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Supported by Merck, Sharp and Dohme.
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Angeras 1996  (Continued)

 
 

Methods Randomised parallel trial. 
Multicentre (20 Italian centres) study. 
Randomisation method: not stated. 
Blinding of assessors: not stated. 
Patient stratification: using APACHE II. 
Power calculation: not performed. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: performed.Follow up: 7-10 days after cessation of therapy.

Participants Number of patients: 287 
Evaluable patients: 201. 
101 (Imipenem/cilastatin, I-C) versus 100 (Meropenem, M). 
Mean age: 54.4 (range: 19-92) years. 
Male:female ratio = 1.3:1. 
Mean APACHE II score: 6.4 (I-C), 5.9 (M). 
APACHE II score <11: n = 81 (80%) (I-C) vs 85 (85%) (M). 
APACHE II score 11-20: n = 20 (20%) (I-C) vs 13 (13%) (M). 
APACHE II score >20: n = 0 (0%) (I-C) vs 2 (2%) (M). 
Inclusion criteria: > 18 years of age, with intra-abdominal infections extending beyond the organ wall,
temperature > 38 degrees C, or a WBC > 10500/mm, with symptoms and physical findings (e.g. abdomi-
nal pain and tenderness) and radiological, ultrasonic or radionuclide (if performed) changes consistent
with intra-abdominal infection. 
Exclusion criteria: lactating or pregnant patients; allergy, hypersensitivity or severe reaction to study
antibiotics; rapidly progressive or terminal illness; severe hepatic or renal disease; concomitant infec-
tion that would interfere with evaluation of response to study antibiotics; participation in any clini-
cal study involving antibiotics; previous participation in this study; inability to give consent; traumat-
ic bowel perforation requiring surgery within 12 hours; perforation or gastroduodenal ulcers requiring
surgery within 24 hours, or other intra-abdominal processes in which the primary aetiology was unlike-
ly to be infectious. Also excluded were patients who had undergone a percutaneous drainage proce-
dure rather than a surgical procedure.

Interventions 2 regimens: 
1) Imipenem/cilastatin 500 mg (8 hourly). 
2) Meropenem 1000 mg (8 hourly). 
Timing of antibiotic infusion: not stated.Length: > 5 days.

Outcomes Clinical and microbiological success. 
Adverse reactions (ITT analysis).

Notes Patients were stratified according to APACHE II score and then randomised sequentially into the 2
treatment groups. 
42/201 (46%) patients had complicated appendicitis. 
No statistically significant difference shown.
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Basoli 1997  (Continued)

 
 

Methods Randomised, double blinded controlled trial. 
Single centre (USA) study. 
Randomisation method: computer generated cards. 
Assessors were blinded. 
Patient stratification: not performed. 
Power calculation: not performed. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: performed. 
Follow up: not stated. 
Placebo was used to maintain double-blinding.

Participants Number of patients: 237. 
Clinically evaluable patients: 130. 
40 (Gentamicin/clindamycin, G-C) versus 48 (Cefamandole) versus 42 (Cefoperazone). 
Mean age +/- standard deviation: 30 +/- 1.6 (G-C), 28 +/- 1.4 (Cefamandole), 29 +/- 1.5 (Cefoperazone). 
Age range: 17-64. 
Inclusion criteria: duration of symptoms greater than 24 hours, diffuse abdominal tenderness, temper-
ature > 101 degrees F, white blood cell count > 13000/mm3. 
Exclusion criteria: < 16 or > 65 years old, pregnant or breast feeding, terminally ill, impaired renal func-
tion (serum creatinine > 1.8 mg/100 ml), allergic to study drugs or penicillin, septic shock (chills, leuco-
paenia and haemodynamically unstable), previously established localised periappendiceal abscess.

Interventions 3 regimens used: 
1) Gentamicin 1.5 mg/kg (8 hourly) and clindamycin 600 mg (6 hourly). 
2) Cefamandole 1.5 g (6 hourly) and placebo. 
3) Cefoperazone 2.0 g (12 hourly) and placebo. 
Gentamicin serum level monitored to maintain peak serum levels at 7 +/- 1.5 mcg/ml and trough levels
below 2 mcg/ml. 
Timing of antibiotic infusion: pre-operatively. 
Length: > 5 days or until patient was afebrile for 48 hours.

Outcomes Clinical success. 
Wound infection, intra-abdominal abscess and clinical sepsis. 
Adverse reactions.

Notes Adverse reactions were all minor. 
All patients had complicated appendicitis.Gentamicin/clindamycin regimen was statistically more ef-
fective than cephalosporin regimens alone.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate
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Methods Randomised, double-blinded controlled trial. 
Single centre (USA) study between July 1984 and July 1985. 
Randomisation method: not stated. 
Assessors were blinded. 
Patient stratification: not performed. 
Power calculation: performed. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: not performed. 
Follow up: not stated.

Participants Number of patients: 162. 
Clinically evaluable patients: 84. 
56 (Aztreonam/clindamycin, A-C) versus 28 (Gentamicin/clindamycin, G-C). 
Mean age: 27.4 (A-C) versus 27.7 (G -C). 
Inclusion criteria: patients with clinical signs of gangrenous or perforated appendicitis (fever > 38 de-
grees C, duration of symptoms > 24 hours, diffuse abdominal tenderness, white blood cell count >
13000). 
Exclusion criteria: <18 or > 65 years of age. Pregnant or haemodynamically unstable (systolic blood
pressure < 100 mmHg).

Interventions 2 regimens: 
1) Aztreonam 1000 mg (8 hourly) and clindamycin 600 mg (6 hourly). 
2) Gentamicin 1.5 mg/kg (8 hourly) and clindamycin 600 mg (6 hourly) . 
Gentamicin levels were adjusted to achieve peak serum levels of 6 +/- 1 mcg/ml. 
Timing of antibiotic infusion: pre-operatively.Length of treatment > 3 days or febrile for 48 hours.

Outcomes Clinical failures. 
Wound infection. 
Adverse reactions. 
Duration of therapy, fever and hospitalised stay.

Notes Adverse reactions were mainly diarrhoea. No evidence of nephrotoxicity. 
All patients had complicated appendicitis. 
No statistically significant difference shown. 
Supported by grant from E.R. Squibb and Sons Inc.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Berne 1987 

 
 

Methods Randomised, double blinded controlled trial. 
Single centre (USA) study between March 1989 and February 1990. 
Randomisation method: unstated. 
Assessors were blinded. 
Patient stratification: not used. 
No power calculation. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: not performed. 
Follow up: not stated.

Participants Number of patients: 96. 
50 (Cefepime/metronidazole, C-M) versus 46 (Gentamicin/clindamycin, G-C). 
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Mean age: 30.5 +/- 10.5 (C-M), 29.0 +/- 9.8 (G-C). 
Age range: 18-64. 
Inclusion criteria: patients with clinical signs of gangrenous or perforated appendicitis (fever > 38 de-
grees C, diffuse abdominal tenderness, leucocyte count > 13000 ml and duration of symptoms < 24
hours). 
Exclusion criteria: < 18 or > 65 years old, haemodynamic instability (systolic blood pressure < 100
mmHg), pregnant or nursing women, granulocyte count < 500 /ml, serum creatinine > 2 mg/dl, active
hepatic disease (ALT/AST > 3x normal), life threatening infection (including evidence of septic shock),
CNS involvement, failure of more than one organ, antibiotic use in the last six weeks, and history of al-
lergy to study drugs.

Interventions 2 regimens: 
1) Cefepime 2 g (12 hourly) and metronidazole 500 mg (8 hourly). 
2) Gentamicin 1.5 mg/kg (8 hourly) and clindamycin 900 mg (8 hourly). 
Gentamicin serum level maintained at 4.5 to 8.5 mcg/ml. 
Timing of antibiotic infusion: pre-operatively.Length: febrile for 48 hours, < 14 days.

Outcomes Clinical success. 
Wound infection, intra-abdominal abscess.Adverse reactions (ITT analysis). 
Duration of therapy, hospitalised stay and time to defervescence.

Notes All patients had complicated appendicitis. 
No statistically significant difference shown.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Berne 1993  (Continued)

 
 

Methods Randomised, double blinded controlled trial. 
Single centre (USA) study between July 1990 and July 1992. 
Randomisation method: computerised card drawn by a blinded research pharmacist. 
Blinding of assessors: not stated. 
Patient stratification: not performed. 
Power calculation: not used. 
Intention-to-treat analysis: not performed.Sub-group analysis: not performed.Follow up: not stated.

Participants Number of patients: 129. 
63 (Meropenem, M) versus 66 (Tobramycin/clindamycin, T-C). 
Mean age: 29.0 +/- 9.7 (M), 30.6 +/- 9.0 (T-C). 
Age range: 18-59. 
Inclusion criteria: patients with gangrenous or perforated appendicitis (duration of symptoms > 24
hours, temperature > 38 degrees C, white blood cell count > 13000, diffuse abdominal tenderness or
rigidity and decreased or absent bowel sounds). 
Exclusion criteria: age > 75 years, antibiotic over last 30 days, pregnant or breast feeding women, aller-
gy to study antibiotics, terminal illness, serum ALT or AST > 160, bilirubin > 3.0 mg/dL, ALP > 440 U, cre-
atinine > 1.5 mg%, white blood cell count < 2000, overwhelming sepsis or septic shock, patients with
chronic illness, malignancy, acquired immune deficiency syndrome, central nervous system disease, or
APACHE II scores > 35.

Interventions 2 regimens: 
1) Meropenem 1 g (8 hourly). 
2) Tobramycin 5 mg/kg/day (divided into 3 doses) and clindamycin 900 mg (8 hourly). 
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Tobramycin levels maintained with peaks 6 to 10 mcg/mL and troughs 0 to 2 mcg/mL.Timing of antibi-
otic infusion: pre-operatively. 
Length: afebrile (< 38 degrees Celsius) and without physical findings or intra-abdominal infection for
48 hours.

Outcomes Clinical success. 
Duration of therapy, hospitalised stay and time to defervescence.

Notes All patients had complicated appendicitis.Meropenem was statistically better at reducing post-opera-
tive fever, duration of antibiotic treatment and hospital stay.Supported by grant from Zeneca Pharma-
ceuticals. Adverse reactions were all mild - diarrhoea and rash.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Berne 1996  (Continued)

 
 

Methods Randomised controlled trial. 
Multicentre (Swedish and USA) study. 
Randomisation method: numbered sealed envelopes. 
Assessors were blinded. 
Patient stratification: not used.Power calculation: not performed. 
Intention-to-treat analysis: performed. 
Sub-group analysis: not performed. 
Follow-up: 1 to 2 and 4 to 6 weeks after completion of treatment.

Participants Number of patients: 134. 
Clinically and microbiologically evaluable patients: 113. 
55 (Piperacillin/tazobactam, P-T) versus 58 (Imipenem/cilastatin, I-C). 
Mean age: 52.9 (P-T), 54.0 (I-C). 
Age range:16-92. 
Inclusion criteria: > 18 years of age and suspected intra-abdominal infections. 
Exclusion criteria: pregnant or lactating women; known allergy to study drugs; patients with infection
resistant to study drugs; septic shock; patients treated with probenecid or other investigational drugs;
antimicrobial agents within last 72 hours; impaired renal or hepatic function; serum bilirubin, transam-
inases or ALP greater than 3 times the upper normal limit; CNS disorders; and concomitant infection
other than intra-abdominal infection.

Interventions 2 regimens: 
1) Piperacillin 4 g (8 hourly) and tazobactam 500 mg (8 hourly). 
2) Imipenem 500 mg (8 hourly) and cilastatin 500 mg (8 hourly). 
Timing of antibiotic infusion: intra-operatively. 
Length: > 3 days.

Outcomes Clinical (ITT analysis) and bacteriological success. 
Mortality. 
Superinfection. 
Adverse reactions (ITT analysis).

Notes 73/134 (54%) patients had complicated appendicitis. 
Piperacillin/tazobactam statistically more effective than imipenem/cilastatin. 
Majority of adverse events were mild - diarrhoea and nausea. 
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Results also published elsewhere as Eklund 1993 (excluded studies).

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Brismar 1992  (Continued)

 
 

Methods Randomised controlled trial. 
Multicentre (7 Swedish centre) study. 
Randomisation method: computer generated random envelopes. 
Assessors were blinded. 
Patient stratification: using APACHE II score. 
Power statement: not used. 
Intention-to-treat analysis: performed. 
Sub-group analysis: not performed.Follow up: 4-6 weeks.

Participants Number of patients: 249. 
Clinically and microbiologically evaluable patients: 175. 
94 (Meropenem, M) versus 81 (Imipenem/cilastatin, I-C). 
Mean age: 52.6. 
Age range: 17-91. 
APACHE II score 0-10: n = 85 (90%) (M) vs 73 (90%) (I-C). 
APACHE II score 11-20: n = 9 (10%) (M) vs 7 (9%) (I-C). 
APACHE II score > 20: n = 0 (0%) (M) vs 1 (1%) (I-C). 
Inclusion criteria: > 18 years old with suspected intra-abdominal infections. 
Exclusion criteria: pregnant or lactating women, severe underlying disease, hepatic or renal impair-
ment, neutropaenia, cystic fibrosis, known hypersensitivity to study drugs, antimicrobial therapy with-
in last 72 hours, concomitant infection, another investigational drugs within last 30 days and APACHE II
score > 20.

Interventions 2 regimens: 
1) Meropenem 500 mg (8 hourly). 
2) Imipenem 500 mg and cilastatin 500 mg (8 hourly). 
Timing of antibiotic infusion: pre- and intra-operatively. 
Length: 5 - 10 days.

Outcomes Clinical (ITT analysis) and microbiological success. 
Mortality (ITT analysis). 
Superinfection. 
Adverse reactions (ITT analysis).

Notes Majority (71%) had perforated appendicitis.No statistically significant difference shown.

Risk of bias
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Methods Randomised parallel trial. 
Multicentre (9 Swedish centres) study between May 1993 and February 1994. 
Randomisation method: computer generated random envelopes. 
Blinding of assessors: not stated. 
Patient stratification: using APACHE II score. 
Power calculation: performed. 
Intention-to-treat analysis: performed. 
Sub-group analysis: not performed. 
Follow-up: 2 follow-up visits - 1-2 and 4-6 weeks after completion of treatment.

Participants Number of patients: 118. 
Clinically and microbiologically evaluable patients: 83. 
43 (Biapenem, B) versus 40 (Imipenem/cilastatin, I-C). 
Mean age: 50.7 (B), 54.2 (I-C). 
Age range: 18-84. 
APACHE II score 0-10: n = 39 (91%) (B) vs 37 (93%) (I-C). 
APACHE II score 11-20: n = 4 (9%) (B) vs 3 (7%) (I-C). 
Inclusion criteria: > 18 years old with complicated intra-abdominal infections (an operative procedure
or percutaneous drainage is required for diagnosis and management, and the duration of antibiotic > 5
days). 
Exclusion criteria: pregnant or lactating women, severe underlying disease or hepatic or renal impair-
ment, neutropaenia, cystic fibrosis, known hypersensitivity to carbapenems, antibiotic therapy within
last 72 hours, concomitant infection, patients given investigational drugs with 30 days and APACHE II
score > 20.

Interventions 2 regimens: 
1) Biapenem 500 mg (8 hourly). 
2) Imipenem 500 mg (6 hourly) and cilastatin 500 mg (6 hourly). 
Timing of antibiotic infusion: pre- and intra-operatively. 
Length: > 5 days.

Outcomes Clinical (ITT analysis) and microbiological success. 
Mortality (ITT analysis). 
Superinfection. 
Adverse reactions (ITT analysis).

Notes Majority (69%) patients had perforated appendicitis with peritonitis. 
No statistically significant difference shown. 
Study supported by a grant from American Synamid Co.
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Brismar 1996 

 
 

Methods Randomised controlled trial. 
Multicentre (2 USA centres) study between October 1980 and December 1981. 
Randomisation method: by pharmacist. 
Blinding of assessors: not stated. 
Patient stratification: not used. 
Power calculation: not used. 
Intention-to-treat analysis: not performed. 

Busuttil 1984 
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Sub-group analysis: performed.Follow up: 6 weeks.

Participants Number of patients: 65. 
31 (Cefamandole, C) versus 34 (Gentamicin/clindamycin, G-C).Median age: 45.Age range: 18-89. 
Inclusion criteria: documented or suspected bacterial peritonitis or intra-abdominal sepsis. 
Exclusion criteria: age < 18 years old; pregnancy; previous anaphylactic reactions to study drugs; renal,
liver or auditory impairments; concomitant infection requiring antibiotic and significant underlying dis-
ease.

Interventions 2 regimens: 
1) Cefamandole 8-12 g per day every 4-6 hours. 
2) Gentamicin 3-5 mg/kg/day in divided doses every 8 hours and clindamycin 600 mg (6 hourly). 
Gentamicin peak and trough levels were measured every 4 days but levels were not stated. 
Timing of antibiotic infusion: not clear. 
Length: not stated.

Outcomes Clinical success. 
Mortality. 
Wound infection, intra-abdominal abscess and systemic sepsis.

Notes 25/65 (38%) of patients had complicated appendicitis. 
No statistically significant difference shown.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Busuttil 1984  (Continued)

 
 

Methods Randomised, double-blinded controlled study. 
Multicentre (10 Canadian centres) study. 
Randomisation method: sealed envelope. 
Assessors were blinded to randomisation. 
Patient stratification: APACHE II score. 
Power calculation: performed. 
Intention-to-treat analysis: performed. 
Sub-group analysis: not performed. 
Follow up: 30 days.

Participants Number of patients: 213. 
Mean age: 48.9 (Cefoxitin, C), 52.5 (Imipenem/cilastatin, I-C). 
Clinically and microbiologically evaluable patients: 154. 
80 (C) versus 74 ( I-C). 
Mean APACHE II score: 7.7 +/- 4.4 (C), 8.9 +/- 5.3 (I-C). 
Inclusion criteria: > 16 years of age, 2 or more of the following criteria of abdominal infection (nau-
sea and vomiting, abdominal tenderness, new mass in the abdomen, guarding and rebound tender-
ness, diminished bowel sounds, rigors, temperature > 38.5 degrees C, white blood cell count > 11000
x 1000000/L, or radiological evidence of intra-abdominal infection) and planned surgical or percuta-
neous intervention within 48 hours of entry into study. 
Exclusion criteria: infections of liver or pancreas, simple acute cholecystitis or appendicitis, ascend-
ing cholangitis, duodenal or gastric perforations < 24 hours, unlikely to survive 48 hours, neutrophil
count < 1000 x 1000000/L, anuria, estimated creatinine clearance < 0.33 mL/min, hypersensitivity to
study drugs, > 3 doses of any antimicrobial regimen within last 72 hours, tertiary peritonitis, pregnant
or breast feeding, history of seizure and participation in a concurrent study.

Christou 1996 
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Interventions 2 regimens: 
1) Cefoxitin 2 g (6 hourly) (C). 
2) Imipenem 500 mg (6 hourly) and cilastatin (6 hourly) (I-C). 
Timing of antibiotic infusion: pre-operatively. 
Length: < 21 days.

Outcomes Clinical success (ITT analysis). 
Mortality (ITT analysis).

Notes 56/213 (26%) of patients had complicated appendicitis. 
Success rate in evaluable patients: 83.8% (C), 87.8% (I-C). 
No statistically significant difference shown - ITT analysis for success rate: 81.7% (C), 82.7% (I-C). 
Study supported by Merck Frosst Canada.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Christou 1996  (Continued)

 
 

Methods Randomised, double-blinded controlled trial. 
Multicentre (34 USA and Canada centres) study between September 1995 and May 1997. 
Randomisation method: not stated. 
Assessors were blinded. 
Patient stratification: by presence or absence of appendicitis and APACHE II score. 
Power calculation: performed. 
Intention-to-treat analysis: performed. 
Sub-group analysis: not performed. 
Follow up: 3-5 week post-therapy (1-3 weeks for appendicitis).

Participants Number of patients: 459. 
Clinical and microbiologically evaluable patients: 250. 
134 (Ciprofloxacin/metronidazole, C-M) versus 116 (Piperacillin/tazobactam, P-T). 
Mean age: 47 (C-M), 49 (P-T). 
Mean APACHE II score: 9.6 (C-M), 9.5 (P-T). 
Inclusion criteria: patients > 18 years of age with complicated intra-abdominal infection requiring sur-
gical intervention or percutaneous drainage in addition to parenteral antibiotics. 
Exclusion criteria: pregnant or breast feeding women, allergy, renal insufficiency, an indwelling peri-
toneal catheter, acute pancreatitis, perforated peptic ulcer or traumatic upper gastrointestinal tract
perforation < 24 hours, lower gastrointestinal perforation < 12 hours, APACHE II score > 30, not expect-
ed to survive > 48 hours and prior antibiotic therapy for last 24 hours.

Interventions 2 regimens: 
1) Ciprofloxacin 400 mg (12 hourly) and metronidazole 500 mg (6 hourly). 
2) Piperacillin/tazobactam 3.375 mg (6 hourly). 
Timing of antibiotic infusion: pre-operative or intra-operatively. 
Length: > 3 days for appendicitis, > 5 days for all other diagnoses and < 14 days. 
After 48 hours of therapy, patients were assessed for recovery of gastrointestinal function and patients
on IV C-M were switched to oral C-M.

Outcomes Clinical (ITT analysis) and bacteriological success. 
Mortality (ITT analysis). 
Wound infection and superinfection. 

Cohn 2000 
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Adverse reactions (ITT analysis).

Notes Overall clinical response: 74% (C-M) versus 63% (P-T) (p = 0.047). 
ITT analysis on clinical response: 75% (C-M) versus 69% (P-T) ( p = 0.213). 
118/282 (42%) of patients had complicated appendicitis. 
90% of patients had pre-therapy (< 2 doses of other antibiotics). 
Approximately 26% of patients had delayed primary closure of wounds. 
Supported by grant from Bayer Corp.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Cohn 2000  (Continued)

 
 

Methods Randomised controlled trial. 
Single centre (Dutch) study between August 1987 and May 1989. 
Randomisation method: sealed envelopes. 
Blinding of assessors: not used. 
Patient stratification: not performed. 
Power calculation: not used. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: performed. 
Follow up: not stated.

Participants Number of patients: 104. 
Clinically and microbiologically evaluable patients: N = 80. 
38 (Imipenem/cilastatin, I-C) versus 42 (Aztreonam/clindamycin, A-C). 
Mean age: 58 (I-C), 64 (A-C). 
Age range: 17-90. 
Inclusion criteria: adults with symptoms of local or generalised intra-abdominal infections. 
Exclusion criteria: < 15 and > 90 years of age, known hypersensitivity to study drugs, immunocompro-
mised (unless on steroids).

Interventions 2 regimens: 
1) Imipenem 500 mg (6 hourly) and cilastatin 500 mg (6 hourly). 
2) Aztreonam 1 g ((8 hourly) and clindamycin 600 mg (8 hourly). 
Timing of antibiotic infusion: intra-operatively. 
Length: > 5 days.

Outcomes Clinical success. 
Mortality. 
Wound infection, intra-abdominal abscess, clinical sepsis, superinfection and remote infection. 
Adverse reactions.

Notes 30/80 (38%) of patients had complicated appendicitis.No differences in outcome seen between both
arms. 
Supported in part by grant from MSD Nederland.

Risk of bias

Bias Authors' judgement Support for judgement

de Groot 1993 
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Allocation concealment
(selection bias)

Low risk A - Adequate

de Groot 1993  (Continued)

 
 

Methods Randomised controlled trial. 
Multicentre (35 French centres) study between March 1994 and July 1997. 
Randomisation method: computer-generated blocks of four subjects. 
Assessors were blinded. 
Power calculation: performed. 
Patient stratification: SAPS II, and MacCabe and Jackson score. 
Intention-to-treat analysis: performed. 
Sub-group analysis: not performed. 
Follow-up: 30 days.

Participants Number of patients: 241. 
Number of assessable patients in intention-to-treat analysis: 204. 
99 (Piperacillin/tazobactam, P-T) versus 105 (Piperacillin/tazobactam and Amikacin, P-A). 
Mean age: 60 (P-T), 63 (P-A). 
Mean SAPS II: 30 (P-T), 31 (P-T-A). 
Inclusion criteria: > 18 years of age, non-pregnant women, clinical diagnosis of complicated intra-ab-
dominal infection (presence of severe sepsis for patients with community acquired infections and at
least SIRS for patients with postoperative or nosocomial infections). 
Exclusion criteria: allergy to study drugs, MacCabe and Jackson score of C or SAPS II of > 45, septic
shock, neutropaenia (leucocyte count < 1000/mm3) pregnancy, non-generalised peritonitis, and effec-
tive antimicrobial treatment given during the last 30 days prior to inclusion.

Interventions 2 regimens: 
1) Piperacillin/tazobactam 4 g (6 hourly). 
2) Piperacillin/tazobactam 4 g (6 hourly) and Amikacin 7.5 mg/kg (12 hourly). 
Timing of antibiotic infusion: not stated. 
Length: > 2 days, < 14 days.

Outcomes Clinical success (ITT analysis). 
Mortality (ITT analysis). 
Adverse reactions (ITT analysis). 
Duration of therapy.

Notes 18/204 (9%) of patients had complicated appendicitis. 
No statistically significant difference shown.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Dupont 2000 

 
 

Methods Randomised controlled trial. 
Multicentre (23 USA centres) study. 
Randomisation method: unclear. 
Blinding of assessors: not used. 

Eckhauser 1992 
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Patient stratification: according to severity of infection. 
Power calculation: not used. 
Intention-to-treat analysis: performed. 
Sub-group analysis: not performed. 
Follow up: not stated.

Participants Number of patients: 145. 
Clinically evaluable patients: N = 117. 
53 (Imipenem/cilastatin, I-C) versus 64 (Aminoglycoside/clindamycin, A-C). 
Mean age: 56.8 (I-C), 51.9 (A-C). 
Inclusion criteria: serious intra-abdominal infections. 
Exclusion criteria: allergy to study drugs, previous administration of > 2 doses of another antibiotic, re-
nal dysfunction, pregnancy or nursing, mental incapacitation, inability to give consent and concurrent
participation in another clinical study.

Interventions 2 regimens: 
1) Imipenem/cilastatin 500 mg (6-8 hourly). 
2) Gentamicin or tobramycin 1 mg/kg (8 hourly) and clindamycin 600 mg (6 hourly). 
Aminoglycoside serum level maintained at peak < 10 mcg/ml and trough > 2 mcg/ml. 
Timing of antibiotic infusion: not clear. 
Length: > 3 days.

Outcomes Clinical and bacteriological success (ITT analysis). 
Mortality (ITT analysis). 
Adverse reactions (ITT analysis).

Notes 18/117 (15%) of patients had complicated appendicitis.No statistically significant difference shown.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Eckhauser 1992  (Continued)

 
 

Methods Randomised controlled trial. 
Single centre (Swiss) study between June 1982 and August 1985. 
Randomisation method: not stated. 
Blinding of assessors: not used. 
Patient stratification: not performed. 
Power calculation: not performed. 
Intention-to-treat analysis: not used. 
Sub-group analysis: performed. 
Follow up: 3 weeks.

Participants Number of patients: 93. 
47 (Imipenem/cilastatin, I-C) versus 46 (Netilmicin/clindamycin, N-C). 
Inclusion criteria: adult patients with an intra-abdominal infection, localised or generalised. 
Exclusion criteria: intra-abdominal infections with no bacteriological growth from primary specimen,
antibiotics therapy within last 3 days and patients who died during the first 3 days after surgery.

Interventions 2 regimens: 
1) Imipenem 500 mg and Cilastatin 500 mg (8 hourly). 
2) Netilmicin (according to serum concentrations) and clindamycin 600 mg (8 hourly). 
Netilmicin level monitored to achieve peak concentrations of 4-6 mg/L and trough of < 2 mg/L. 

Gozenbach 1987 
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Timing of antibiotic infusion: commenced after surgery. 
Length: not stated.

Outcomes Clinical success 
Wound infections and intra-abdominal abscess.

Notes 53/93 (57%) of patients had complicated appendicitis.No statistically significant difference shown.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Gozenbach 1987  (Continued)

 
 

Methods Randomised controlled trial. 
Multicentre (USA) study between February 1990 and January 1993. 
Randomisation method: computer generated code. 
Blinding of assessors: not used. 
Patient stratification: not used. 
Power calculation: not performed. 
Intention-to-treat analysis: performed. 
Sub-group analysis: not performed. 
Follow up: 4 weeks.

Participants Number of patients: 87. 
Clinically evaluable patients: 76. 
47 (Cefoperazone/sulbactam, C-S) versus 29 (Gentamicin/clindamycin, G-C). 
Mean age: 49 (C-S), 46 (G-C). 
Age range: 18-92. 
Inclusion criteria: > 18 years of age, suspected or known intra-abdominal infection bacterial origin and
either localised or generalised peritonitis. 
Exclusion criteria: terminally ill, pregnant or lactating women, patients with known hypersensitivity to
study drugs, impaired immunological or haematological function (WBC < 500 X 1000000/L, those on im-
munosuppressive drugs or those with HIV infection), estimated creatinine clearance < 30 mL/min/1.73
m2 body surface area), patients unable to refrain from alcohol for 3 days after therapy, participation in
another drug trial, requiring antimicrobial therapy other than study drugs, successful antibiotic thera-
py within last 4 days and patients with acute abdominal trauma who had not yet developed peritonitis.

Interventions 2 regimens: 
1) Cefoperazone 2 g and sulbactam 1 g (12 hourly) [Interval of cefoperazone/sulbactam could be short-
ened to every 6-8 hour at the discretion of the principal investigator]. 
2) Gentamicin (based on body weight) and clindamycin 900 mg (8 hourly). 
Gentamicin levels monitored at peak 4-8 mg/L and trough < 2 mg/L. 
Timing of antibiotic infusion: pre-operatively or during the surgical procedure. 
Length: not stated.

Outcomes Clinical and microbiological success. 
Mortality. 
Superinfection. 
Adverse reactions.

Notes 24/76 (32%) of patients had complicated appendicitis. 
No statistically significant difference shown. 

Greenberg 1994 
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Supported by grant from Pfizer Pharmaceuticals.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Greenberg 1994  (Continued)

 
 

Methods Randomised double-blinded controlled trial. 
Single centre (USA) study over 4 year period. 
Randomisation method: computer generated randomisation table. 
Assessors were blinded. 
Patient stratification: not used. 
Power calculation: not performed. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: not performed. 
Follow up: 4-6 weeks.

Participants Number of patients: 114. 
Clinically evaluable patients: 76. 
40 (Cefotetan, C) versus 36 (Gentamicin/clindamycin, G-C). 
Mean age: 29 (C), 29 (G-C). 
Age range: 18-60. 
Inclusion criteria: suspected complicated appendicitis (gangrenous, perforated or appendiceal ab-
scess). 
Exclusion criteria: hypersensitivity to study drugs, received prior antibiotics, concomitant antibiotic for
another infection focus, on other investigational drug, serum creatinine > 2.5 mg/dl, impaired immuno-
logical function or leucopaenia < 1500 mm3, CNS infection, active colitis or liver disease, pregnant or
nursing.

Interventions 2 regimens: 
1) Cefotetan 2 g (12 hourly). 
2) Amikacin 500 mg followed by 7.5 mg/kg (12 hourly) and clindamycin 600 mg (6 hourly). 
Amikacin level monitored at 48 hours but levels were not stated. 
Timing of antibiotic infusion: prior to surgery. 
Length: > 5 days.

Outcomes Clinical and microbiological success. 
Wound infection and intra-abdominal abscess. 
Adverse reactions (ITT analysis). 
Duration of therapy, days hospitalised and time to defervescence.

Notes All patients had complicated appendicitis. 
No statistically significant difference shown.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Hopkins 1994 
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Methods Randomised controlled trial. 
Multicentre (19 North American centres) study. 
Randomisation method: computer generated randomisation list, 2 patients were allocated to
piperacillin/tazobactam group for each that was allocated to gentamicin/clindamycin. 
Blinding of assessors: not stated. 
Patient stratification: not performed. 
Power calculation: not performed. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: not performed. 
Follow up: 4-6 weeks.

Participants Number of patients: 331. 
Mean age: 47.5 (Piperacillin/tazobactam, P-T), 45.7 (Gentamicin/clindamycin, G-C). 
Age range: 15-89. 
Clinically evaluable patients: 147. 
104 (P-T) versus 43 (G-C). 
Inclusion criteria: > 16 year old with clinical signs and symptoms of intra-abdominal infection, temper-
ature > 38 degrees C and WBC count > 1000 X 1000000/L. 
Exclusion criteria: known hypersensitivity to study drugs, moderate to severe renal dysfunction, liv-
er disease, granulocyte count < 1000 X 1000000/L, or platelets count < 50000 X 1000000/L, > 2 doses
of a non-study antibacterial agent within 72 hours before enrolment (unless culture yielded resistant
pathogen and patient showed no favourable response). Severely ill patients with cystic fibrosis, sep-
tic shock, active or treated leukaemia, AIDS, HIV, tuberculosis, renal dialysis and patients taking part in
other investigational drugs were also excluded.

Interventions 2 regimens: 
1) Piperacillin 3 g and tazobactam 375 mg (6 hourly). 
2) Gentamicin 2.5 - 5.0 mg/kg/24 hours in divided doses (8 hourly) and clindamycin 600 mg (6 hourly). 
Gentamicin level monitored at peak 4-10 mcg/ml and trough 0.5-2 mcg/ml. 
Timing of antibiotic infusion: before commencement of operation. 
Length: > 48 hours after resolution of symptoms and signs.

Outcomes Clinical and microbiological success. 
Mortality (ITT analysis). 
Superinfection.

Notes 73/134 (54%) patients had complicated appendicitis. 
No statistically significant difference shown. 
Majority of adverse events were mild - diarrhoea and nausea. 
Results also published elsewhere as Polk 1993 (excluded studies).

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Investigators 1994 

 
 

Methods Randomised controlled trial. 
Multicentre (3 Swiss centres) study between December 1993 and May 1996. 
Randomisation method: sealed sequential envelopes. 
Assessors were blinded. 
Patient stratification: not performed. 
Power calculation: not performed. 

Jaccard 1998 
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Intention-to-treat analysis: not performed. 
Sub-group analysis: not performed. 
Follow up: 2-4 weeks.

Participants Clinically evaluable patients: 159. 
76 (Piperacillin/tazobactam, P-T), versus 83 (Imipenem/cilastatin, I-C). 
Mean age: 59.1 (P-T), 59.1 (I-C). 
Mean APACHE II score: 8.3 +/- 6.3 (P-T), 7.3 +/- 4.9 (I-C). 
Inclusion criteria: > 16 years old and peritonitis diagnosed intraoperatively. 
Exclusion criteria: pregnancy or lactating, expected survival < 48 hours, known allergy to study drugs,
HIV, concomitant infection, infection with micro-organism known to be resistant to study drugs, de-
ranged LFT ( transaminases, ALP and bilirubin > 3 times upper limit of normal).

Interventions 2 regimens: 
1) Piperacillin/tazobactam 4.5 g (8 hourly). 
2) Imipenem/cilastatin 500 mg (6 hourly). 
Timing of antibiotic infusion: not stated. 
Length: not stated.

Outcomes Clinical success. 
Mortality. 
Intra-abdominal abscess and clinical sepsis. 
Duration of therapy.

Notes Study compared both regimens in nosocomial pneumonia and peritonitis. Results were clearly illus-
trated for both groups of patients. 
% of patients with complicated appendicitis was not stated. 
No statistically significant difference shown. 
Study supported by grant from Wyeth-Lederle and MSD-Chibret.

Risk of bias

Bias Authors' judgement Support for judgement
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Methods Randomised controlled trial. 
Multicentre (4 USA centres) study. 
Randomisation method: computer generated randomisation codes to enrol 2 patients in cefopera-
zone/sulbactam group for each patient assigned to gentamicin/clindamycin group. 
Blinding of assessors: not stated. 
Patient stratification: not performed. 
Power calculation: not used. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: not performed. 
Follow up: 4 weeks.

Participants Number of patients: 152. 
Clinically evaluable patients: 110. 
76 (Cefoperazone/sulbactam, C-S) versus 34 (Gentamicin/clindamycin, G-C). 
Mean age: 55.1 (C-S), 53.3 (G-C). 
Age range: 20-91. 
Inclusion criteria: > 18 years of age with known or suspected intra-abdominal infection requiring both
surgical and antimicrobial treatment. 

Jauregui 1990 
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Exclusion criteria: pregnant or lactating, terminal illness, severe immunosuppression, any antibiotic
within last 4 days and known hypersensitivity to study drugs.

Interventions 2 regimens: 
1) Cefoperazone 2 g and sulbactam 1 g (12 hourly). 
2) Gentamicin 4.5 - 6 mg/kg/day in divided doses (8 hourly) and clindamycin 2.4 g/day (6-8 hourly). 
Gentamicin level monitored at peak 6 - 8 mg/l. 
Timing of antibiotic infusion: not stated. 
Length: > 5 days.

Outcomes Clinical success.

Notes Included patients with wound sepsis requiring surgery and antibiotics, but results for peritonitis were
easily illustrated. 
% patients with complicated appendicitis was not stated. 
Cure rate for cefoperazone/sulbactam was statistically higher than gentamicin/clindamycin. 
Study partly funded by grant from Pfizer Inc.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Jauregui 1990  (Continued)

 
 

Methods Prospective parallel randomised controlled trial. 
Single centre (Greek) study. 
Randomisation method: unclear. 
Blinding of assessors: not used. 
Patient stratification: not performed. 
Power calculation: not used. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: not performed.Follow up: > 30 days.

Participants Number of patients: 62. 
Mean age: 51.3 (Meropenem, M), 45.5 (Imipenem/cilastatin, I-C). 
Age range: 18-74. 
Clinically evaluable patients: 59. 
28 (M) versus 31 (I-C). 
Inclusion criteria: > 18 years of age, presumptive diagnosis of intra-abdominal infections diagnosed
clinically on the basis of symptoms and signs of general or local peritonitis. 
Exclusion criteria: known allergy to study drugs,pregnancy, severe underlying disease rendering the
therapeutic results non-assessable on post-treatment follow up, concurrent or previous antibiotic ad-
ministration.

Interventions 2 regimens: 
1) Imipenem/cilastatin 1 g (8 hourly). 
2) Meropenem 1 g (8 hourly). 
Timing of antibiotic infusion: at induction of anaesthesia. 
Length: > 5 days.

Outcomes Clinical success.

Notes 26/62 (42%) of patients had complicated appendicitis. 

Kanellakopoulou 1993 
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No statistically significant difference was shown.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
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Methods Randomised controlled trial. 
Multicentre (5 German centres) study between December 1992 and December 1993. 
Randomisation method: unclear. 
Blinding of assessors: not used. 
Patient stratification: using APACHE II score. 
Power calculation: performed. 
Intention-to-treat analysis: performed. 
Sub-group analysis: performed. 
Follow up: 2-4 weeks.

Participants Number of patients: 94. 
Clinically evaluable patients: 83. 
43 (Meropenem, M) versus 40 (Cefotaxime/metronidazole, C-M). 
Mean age: 61.5 (M), 56.6 (C-M). 
Age range: 20-89. 
APACHE II score 0-10: n = 26 (60%) (M) vs 28 (70%) (C-M). 
APACHE II score 11-20: n = 14 (33%) (M) vs 11(28%) (C-M). 
APACHE II score > 20: n = 1 (2%) (M) vs 1 (2%) (C-M). 
Inclusion criteria: > 18 years old, clinical symptoms and signs of peritonitis (abdominal tenderness,
guarding and rigidity) demonstrated during surgery. 
Exclusion criteria: pregnant or lactating women, other investigational drugs within last 30 days, antibi-
otic therapy last 3 days unless organism cultured is resistant to study drugs or still present, concomi-
tant infection, known hypersensitivity to study drugs, sever hepatic failure or neutropaenia (neutrophil
< 1000 X 1000000/L), cystic fibrosis, history of seizures and severe underlying disease non expecting to
survive > 48 hours.

Interventions 2 regimens: 
1) Meropenem 1 g (8 hourly). 
2) Cefotaxime 2 g and metronidazole 500 mg (8 hourly). 
Timing of antibiotic infusion: not stated. 
Length: 5-10 days.

Outcomes Clinical and microbiological success. 
Mortality (ITT analysis). 
Superinfection. 
Adverse reactions (ITT analysis).

Notes 31/83 (37%) of patients had perforated appendicitis. 
Meropenem shown to be statistically significantly more successful (clinically and microbiologically)
than cefotaxime/metronidazole. 
Study supported by grant from Zeneca GmbH.

Risk of bias

Bias Authors' judgement Support for judgement

Kempf 1996 
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Allocation concealment
(selection bias)

Unclear risk B - Unclear

Kempf 1996  (Continued)

 
 

Methods Randomised controlled trial. 
Multi centre (multinational) study. 
Randomisation method: ratio 2:1, method unclear. 
Blinding of assessors: not used. 
Patient stratification: not performed. 
Power calculation: not performed. 
Intention-to-treat analysis: performed. 
Sub-group analysis: not performed. 
Follow up: not stated.

Participants Number of patients: 267. 
Clinically evaluable patients: 205. 
135 (Isepamicin/metronidazole, I-M) versus 70 (Amikacin/metronidazole, A-M). 
Mean age: 41.3 (I-M), 43.7 (A-M). 
Inclusion criteria: > 18 year old hospitalised patients with culture confirmed symptomatic intra-ab-
dominal infections sufficiently serious to warrant aminoglycoside plus metronidazole. 
Exclusion criteria: pregnant women.

Interventions 2 regimens: 
1) Isepamicin 15 mg/kg (once daily) and metronidazole (dosing not stated). 
2) Amikacin 7.5 mg/kg (12 hourly) and metronidazole (dosing not stated). 
Monitoring of aminoglycoside levels were not stated. 
Timing of antibiotic infusion: not stated. 
Length: > 5 days.

Outcomes Clinical and microbiological success (ITT analysis). 
Wound infection and superinfection. 
Adverse reactions (ITT analysis).

Notes 4% (9/205) of patients had complicated appendicitis (peri-appendicular abscess).No statistically signif-
icant difference shown.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Leal del Rosal 1995 

 
 

Methods Randomised controlled trial. 
Single centre (UK) study. 
Randomisation method: sealed envelopes. 
Blinding of assessors: not stated. 
Patient stratification: not performed. 
Power calculation: not used. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: not performed. 

Leaper 1987 
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Follow up: until discharge or death.

Participants Number of patients: 45. 
Clinically evaluable patients: 43. 
19 (Imipenem/cilastatin, I-C) versus 24 (Ampicillin/metronidazole/gentamicin, A-M-G). 
Median age: 76 (I-C), 68 (A-M-G). 
Age range: 16-92. 
Inclusion criteria: clinically moderate to severe peritonitis. 
Exclusion criteria: < 16 years of age, known hypersensitivity to study drugs,concomitant infection, cur-
rent antibiotic therapy and pregnant or lactating women.

Interventions 2 regimens: 
1) Imipenem/cilastatin 500 mg (6 hourly). 
2)Ampicillin 500 mg (6 hourly), metronidazole 500 mg (8 hourly) and gentamicin 80 mg (8 hourly). 
Gentamicin levels were monitored but ranges were not stated. 
Timing of antibiotic infusion: not stated. 
Length: > 5 days.

Outcomes Clinical and microbiological success. 
Wound infection, remote infection and superinfection. 
Adverse reactions.

Notes 5/43 (12%) patients had complicated appendicitis. 
No statistically significant difference was seen between both regimens. 
Study supported by grant from Merck, Sharpe & Dohme.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Leaper 1987  (Continued)

 
 

Methods Randomised controlled trial. 
Multi centre (3 USA centres ) study between July 1981 and January 1984. 
Randomisation method: computer generated random number. 
Blinding of assessors: double blinded. 
Patient stratification: using APACHE II and, McCabe and Jackson criteria. 
Power calculation: performed. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: not performed. 
Follow up: 1 month. 
Placebo was used to maintain double blinding.

Participants Number of patients: 170. 
Clinically evaluable patients: 112. 
59 (Cefoxitin) versus 53 (Tobramycin/clindamycin). 
Mean age: 51 (overall). 
Age range: 18-99. 
APACHE II score 0-10: n = 54 (48%). 
APACHE II score 11-20: n = 43 (38%). 
APACHE II score > 20: n = 15 (13%). 
Inclusion criteria: > 18 years old and suspected or known intra-abdominal infection. 

Malangoni 1985 
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Exclusion criteria: known allergy to study drugs, pregnant or lactating women, treated with other an-
tibiotic effective against mixed infection within last 24 hours and patients with infection known to be
resistant to study drugs.

Interventions 2 regimens: 
1) Cefoxitin 3 g (6 hourly). 
2) Tobramycin 1.5 mg/kg (8 hourly) and clindamycin 600 mg ( 6 hourly).Tobramycin level monitored at
peak 4-10 mg/ml and trough < 2 mg/ml. 
Timing of antibiotic infusion: unclear. 
Length: not stated.

Outcomes Clinical success. 
Mortality. 
Wound infection, intra-abdominal abscess and remote infections.

Notes 22/112 (20%) of patients had complicated appendicitis.No statistically significant difference shown be-
tween both regimens.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Malangoni 1985  (Continued)

 
 

Methods Randomised controlled trial. 
Multi centre (3 Finnish centres) study. 
Randomisation method: unclear. 
Blinding of assessors: not stated. 
Patient stratification: according to site of pathology. 
Power calculation: not used. 
Intention-to-treat analysis: not performed 
Sub-group analysis: not performed.Follow up: 4-8 weeks.

Participants Number of patients: 85. 
Clinically evaluable patients: 83. 
38 (Piperacillin, P) versus 45 (Cefuroxime/metronidazole, C-M). 
Mean age: 60 (P) , 51 (C-M).Age range: 16-91. 
Inclusion criteria: > 15 years old with diagnosis of peritonitis clinically and intra-operatively. 
Exclusion criteria: known allergy to study drugs, on other antibiotics within 48 hours of start of study
pregnant or nursing women, severe renal impairment (creatinine > 300 mcmol/l) and infections where
treatment with either regimens would be inappropriate.

Interventions 2 regimens: 
1) Piperacillin 4 g (6 hourly). 
2) Cefuroxime 1.5 g and metronidazole 500 mg (8 hourly). 
Timing of antibiotic infusion: at induction of anaesthesia. 
Length: > 5 days.

Outcomes Clinical success. 
Mortality. 
Wound infection, intra-abdominal abscess and remote infections. 
Adverse reactions (ITT analysis).

Paakkonen 1991 
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Notes 26/83 (31%) of evaluable patients had complicated appendicitis.No statistically significant difference
shown.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Paakkonen 1991  (Continued)

 
 

Methods Randomised controlled trial. 
Single centre (Canadian) study between September 1985 and October 1988. 
Randomisation method: unclear. 
Blinding of assessors: not stated. 
Patient stratification: using APACHE II score. 
Power calculation: not performed. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: not performed.Follow up: not stated.

Participants Number of patients: 104. 
52 (Imipenem/cilastatin, I-C) versus 52 (Tobramycin/antianaerobe, T-A). 
Mean age: 52.0 (I-C), 57.6 (T-A). 
Mean APACHE II Score: 11.2 (I-C), 13.1(T-A). 
Inclusion criteria: patients admitted for emergency surgery with suspected intra-abdominal infection. 
Exclusion criteria: pregnant, gynaecological and perianal infections, overt renal failure requiring dialy-
sis, concomitant CNS infection and known allergy to study drugs, uncomplicated cholecystitis, appen-
dicitis without perforation, traumatic bowel perforation < 12 hours and perforated peptic ulcer < 24
hours.

Interventions 2 regimens: 
1) Imipenem/cilastatin 500 mg (6 hourly). 
2) Tobramycin 1.5 mg/kg (8 hourly) and either clindamycin 600 mg (6 hourly) or metronidazole 500 mg
(6 hourly). 
Tobramycin level monitored at peak 6-10 mcg/ml and trough < 1.5 mcg/ml. 
Timing of antibiotic infusion: not stated. 
Length: not stated.

Outcomes Clinical success. 
Mortality.

Notes % of appendicitis patients: not stated.No statistically significant difference shown.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Poenaru 1990 

 
 

Methods Randomised controlled trial. 

Scandinavian 1984 
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Multi centre (6 Scandinavian centres) study between may 1982 and October 1983. 
Randomisation method: sealed envelopes. 
Blinding of assessors: not used. 
Patient stratification: not used. 
Power calculation: not used. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: not performed. 
Follow up: not stated.

Participants Clinically evaluable patients: 27. 
11 (Imipenem/cilastatin, I-C) versus 16 (Gentamicin/clindamycin, G-C). 
Inclusion criteria: 16-80 with serious bacterial infections. 
Exclusion criteria: acute haematological malignant disorders, impaired renal function, infections of the
CNS, infections caused by pathogens resistant to study drugs, patients who are pregnant or in shock
and known allergy to study drugs.

Interventions 2 regimens: 
1) Imipenem 500 mg and cilastatin 500 mg (6 hourly). 
2) Gentamicin 1.5 mg/kg (8-24 hourly) depending on serum levels and clindamycin 600 mg (6 hourly). 
Gentamicin levels were monitored at peak > 4 mg/l and trough < 2 mg/l. 
Timing of antibiotic infusion: not stated. 
Length: > 5 days.

Outcomes Clinical success.

Notes Patients with non-peritonitis were included - however data for primary outcome were available for
peritonitis patients.115/184 (63%)of patients had complicated appendicitis.No statistically significant
difference shown.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Scandinavian 1984  (Continued)

 
 

Methods Randomised controlled trial. 
Single centre (UK) study. 
Randomisation method: unclear. 
Blinding of assessors: not stated. 
Patient stratification: not used. 
Power calculation: not performed. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: not performed. 
Follow up: 2 weeks.

Participants Number of patients: 107. 
53 (Cefotetan, C) versus 25 (Gentamicin/penicillin G/metronidazole, G-P-M) versus 29 (Cephra-
dine/metronidazole, C-M). 
Median age: 67. 
Age range: 17-92. 
Inclusion criteria: > 16 years of age, judged on clinical grounds to be moderately or severely ill and to
require antibiotic treatment for bacterial infections. 
Exclusion criteria: known allergy to study drugs, lactating or pregnant females, on any investigational
drugs or antibiotics and patients unlikely to survive a course of treatment.

Scott 1987 
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Interventions 3 regimens: 
1) Cefotetan 2 g (12 hourly). 
2) Gentamicin 80 mg (8 hourly) and penicillin G 600 mg (6 hourly) and metronidazole 500 mg (8
hourly). 
3) Cephradine 1 g (6 hourly) and metronidazole 500 mg (8 hourly). 
Monitoring of gentamicin levels: not stated. 
Timing of antibiotic infusion: not stated. 
Length: not stated.

Outcomes Clinical success. 
Mortality. 
Wound infection.

Notes 19/107 ( 18%) of patients had complicated appendicitis. 
No statistically significant difference shown.Results also published elsewhere as Scott 1987a (excluded
studies).

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Scott 1987  (Continued)

 
 

Methods Open randomised controlled trial. 
Single centre (Taiwanese) study between November 1991 and March 1993. 
Randomisation method: computer generated random number in 3:2 ratio. 
Blinding of assessors: not performed. 
Patient stratification: not performed. 
Power calculation: not performed. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: not performed.Follow up: 4-14 days.

Participants Number of patients: 77. 
Mean age: 60.3 (Piperacillin/tazobactam, P-T), 61.2 (Gentamicin/clindamycin, G-C). 
Clinically evaluable patients: 76. 
46 (P-T) versus 30 (G-C). 
Inclusion criteria: > 16 years of age with diagnosis of peritonitis, intra-abdominal abscess, complicated
appendicitis, acute or complicated diverticulitis requiring laparotomy, acute or complicated cholecys-
titis and cholangitis. 
Exclusion criteria: known allergy to study drugs, existence of pathogen resistant to study drugs, septic
shock, respiratory failure, concomitant probenecid treatment, pretreatment by more than 2 doses of
antibiotics, granulocyte count < 1000 / cubic mm, platelet count < 50000 / cubic mm, serum creatinine >
2.5 mg/dl, LFTS > 3 x normal, uraemia undergoing dialysis, cystic fibrosis, pregnant or lactating women,
leukaemia, concomitant infection, intra-abdominal malignancy requiring additional chemotherapy or
radiotherapy.

Interventions 2 regimens: 
1) Piperacillin 4 g and tazobactam 500 mg (8 hourly). 
2) Gentamicin 2.5 - 5.0 mg/kg/day (given between 8 and 12 hourly) and clindamycin 600 mg (6 hourly). 
Gentamicin level monitored at peak 4-10 mcg/ml and trough 0.5-2 mcg/ml. 
Timing of antibiotic infusion: not stated. 
Length: not stated.

Outcomes Clinical and bacteriological success. 

Shyr 1995 
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Adverse reactions.Duration of therapy.

Notes 21/77 (27%) of patients had complicated appendicitis.Majority (35/77) of patients had complicated
cholecystitis.No statistically significant difference shown.Partly supported by Lederle Laboratories,
New York.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Shyr 1995  (Continued)

 
 

Methods Double-blinded, randomised controlled trial. 
Multi centre (2 Canadian centres) study between May 1978 and September 1979. 
Randomisation method: schedule of random numbers kept at pharmacy. 
Blinding of assessors: double-blinded. 
Patient stratification: not performed. 
Power calculation: not performed.Intention-to-treat analysis: not performed.Sub-group analysis: not
performed. 
Follow up: not stated.

Participants Number of patients: 80. 
Clinically evaluable patients: 57. 
23 (Tobramycin/clindamycin) versus 34 (Tobramycin/metronidazole). 
Inclusion criteria: adults patients with intra-abdominal infections 
Exclusion criteria: pregnant females, antibiotic treatment within last 30 days.

Interventions 2 regimens: 
1) Tobramycin 1.5 mg/kg (8 hourly) and metronidazole 500 mg (8 hourly). 
2) Tobramycin 1.5 mg/kg (8 hourly) and clindamycin 600 mg (8 hourly). 
Tobramycin levels were monitored but levels were not stated. 
Timing of antibiotic infusion: not stated. 
Length: > 3 days.

Outcomes Clinical success. 
Mortality. 
Adverse reactions.

Notes 24/57 (42%) of patients had complicated appendicitis.No statistically significant difference shown.Re-
sults also published elsewhere as Smith 1983 (excluded studies).

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Smith 1980 

 
 

Methods Double-blinded, randomised controlled trial. 

Solomkin 2001 
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Multi centre (5 USA and Canadian centres) study. 
Randomisation method: randomisation with block size of four. 
Blinding of assessors: double-blinded. 
Patient stratification: according to APACHE II score. 
Power calculation: no stated. 
Intention-to-treat analysis: performed.Sub-group analysis: not performed. 
Follow up: not stated. 
Placebo was used to enable double-blinding.

Participants Number of patients: 529. 
Clinically evaluable patients: 312. 
150 (Clinafloxacin, C) versus 162 (Imipenem/cilastatin, I-C). 
Mean age: 45.5 (C), 46.5 (I-C). 
Inclusion criteria: > 18 years old with signs and symptoms of intra-abdominal infections and if surgical
or percutaneous drainage of an infectious focus was recently performed or necessary. 
Exclusion criteria: survival < 48 hours, APACHE II score > 30, known allergy to study drugs, other inves-
tigational therapy within last 30 days, impaired liver function, neutropaenia (< 1000 X 1000000 neu-
trophils/L), previous enrolment in trial, CNS disease, pregnant or breast feeding women and acute re-
nal insufficiency.

Interventions 2 regimens: 
1) Clinafloxacin 200 mg (12 hourly) with placebo.. 
2) Imipenem/cilastatin 500 mg (6 hourly). 
Timing of antibiotic infusion: not stated. 
Length: > 3 days.

Outcomes Clinical success. 
Mortality (ITT analysis). 
Wound infection, intra-abdominal abscess and clinical sepsis. 
Adverse reactions (ITT analysis).

Notes 167/312 (53%) of evaluable patients had complicated appendicitis. 
No statistically significant difference shown. 
Supported by grants from Parke-Davis pharmaceutical Research.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Solomkin 2001  (Continued)

 
 

Methods Blinded randomised controlled trial. 
Multi centre (4 Swedish centres) study. 
Randomisation method: sealed envelopes. 
Blinding of assessors: double-blinding. 
Patient stratification: not performed. 
Power calculation: not performed. 
Intention-to-treat analysis: not performed.Sub-group analysis: performed. 
Follow up: 4 weeks. 
Placebo was used to enable double-blinding.

Participants Number of patients: 123. 
Clinically evaluable patients: 83. 
46 (Ampicillin/sulbactam, A-S) versus 37 (Gentamicin/clindamycin, G-C). 

Study 1986 
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Mean age: 52 (A-S), 51 (G-C).Age range: 17-94. 
Inclusion criteria: > 17 years old with suspected serious intra-abdominal infection requiring surgical
and antibiotic treatment. 
Exclusion criteria: pregnant or lactating women, terminally ill patients, patients with impaired renal
function, history of glycogenosis or family history of glycogen storage disease and known allergy to
study drugs.

Interventions 2 regimens: 
1) Ampicillin 2 g and sulbactam 1 g (6 hourly). 
2) Gentamicin 1.5 mg/kg (8 hourly) and clindamycin 600 mg (6 hourly). 
Gentamicin level was monitored but levels were not stated.Timing of antibiotic infusion: not stated. 
Length: > 5 days.

Outcomes Clinical and microbiological success. 
Adverse reactions.

Notes % of appendicitis patients were not stated. 
No statistically significant difference shown.Study was supported by grant from Pfizer.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Study 1986  (Continued)

 
 

Methods Open randomised controlled trial. 
Multi centre (5 Swedish centres) study. 
Randomisation method: numbered sealed envelopes. 
Assessor was blinded. 
Patient stratification: not used. 
Power calculation: not used. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: not performed. 
Follow up: 30 days.

Participants Number of patients: 271. 
Clinically evaluable patients: 184. 
104 (Pefloxacin/metronidazole, P-M) versus 80 (Gentamicin/metronidazole, G-M). 
Mean age: 54 (P-M), 52 (G-M).Age range: 18-90. 
Inclusion criteria: > 17 years, suspected intra-abdominal infection, verified by either laparotomy,
drainage or puncture. 
Exclusion criteria: pregnant or lactating women, terminally ill patients, impaired hepatic or renal func-
tion, on another investigational drugs, known deficiency of glucose-6-phosphate dehydrogenase and
known allergy to study drugs.

Interventions 2 regimens: 
1) Pefloxacin 800 mg followed by pefloxacin 400 mg (subsequently, 12 hourly) and metronidazole 500
mg (8 hourly). 
2) Gentamicin 1.5 mg/kg (8 hourly) and metronidazole 500 mg (8 hourly).Gentamicin levels were moni-
tored but levels were not stated. 
Timing of antibiotic infusion: not stated. 
Length: > 3 days.

Outcomes Clinical and microbiological success. 

Swedish 1990 
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Mortality (ITT analysis).Superinfection. 
Adverse reactions (ITT analysis).

Notes 115/184 (63%) of patients had complicated appendicitis.No statistically significant difference shown.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Swedish 1990  (Continued)

 
 

Methods Randomised controlled trial. 
Single centre (Swedish) study between November 1979 and December 1982. 
Randomisation method: not stated. 
Blinding of assessors: not stated. 
Patient stratification: not performed. 
Power calculation: not performed.Intention-to-treat analysis: not performed.Sub-group analysis: not
performed. 
Follow up: 3-5 weeks.

Participants Number of patients: 148. 
Clinically evaluable patients: 122. 
59 (Cefuroxime, C) versus 63 (Cefuroxime/metronidazole, C-M). 
Median age: 66 (C), 61 (C-M).Age range: 16-93. 
Inclusion criteria: patients operated upon for diffuse peritonitis. 
Exclusion criteria: not stated.

Interventions 2 regimens: 
1) Cefuroxime 1.5 g (8 hourly). 
2) Cefuroxime 1.5 g and metronidazole 500 mg (8 hourly). 
Timing of antibiotic infusion: mainly pre-operatively. 
Length: > 3 days.

Outcomes Mortality. 
Wound infection and intra-abdominal sepsis.

Notes 42/122 (34%) of patients had perforated appendicitis.No statistically significant difference shown.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Tornqvist 1985 

 
 

Methods Randomised controlled trial. 
Multi centre (2 Spanish centres) study. 
Randomisation method: sealed envelopes. 
Blinding of assessors: not used. 

Torres 1999 
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Patient stratification: APACHE II score. 
Power calculation: not performed. 
Intention-to-treat analysis: performed for clinical success. 
Sub-group analysis: not performed. 
Follow up: not stated.

Participants Number of patients: 160. 
Mean age: 46.6 years. 
Mean APACHE II score: 3.68 (Cefminox, C), 3.18 (Gentamicin/metronidazole, G-M) 
Clinically evaluable patients: 152. 
76 (Cefminox, C) versus 76 (Gentamicin/metronidazole, G-M). 
Inclusion criteria: > 18 years old with symptoms and signs of intra-abdominal infections. 
Exclusion criteria: pregnant or lactating women, known allergy to study drugs, antibiotic therapy
within last 72 hours, platelet < 100000 /cubic mm, other investigational drugs within last 30 days,
haemodialysis or immunosuppressive therapy, APACHE II score > 35, creatinine > 2.5 mg/dl, cirrhosis or
ascites and extra-abdominal infection.

Interventions 2 regimens: 
1) Cefminox 2 g (12 hourly). 
2) Gentamicin 80 mg (8 hourly) and metronidazole 500 mg (8 hourly). 
Gentamicin levels were monitored but ranges were not stated. 
Timing of antibiotic infusion: not stated. 
Length: not stated.

Outcomes Clinical success (ITT analysis). 
Mortality. 
Wound infection. 
Adverse reactions.

Notes 95/160 (59%) of patients had perforated appendicitis.No statistically significant difference shown.Sup-
ported by Tedec-Meiji Farma, S.A., Spain.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Torres 1999  (Continued)

 
 

Methods Double-blinded, randomised controlled trial. 
Multi centre (5 USA centres) study between August 1987 and October 1990. 
Randomisation method: computer generated randomisation code. 
Blinding of assessors: double-blinded. 
Patient stratification: not performed. 
Power calculation: performed. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: performed. 
Follow up: not stated.

Participants Number of patients: 385. 
Clinically evaluable patients: 197. 
96 (Ampicillin/sulbactam, A-S) versus 101 (Cefoxitin, C). 
Mean age: 44 (A-S), 46 (C). 
Inclusion criteria: > 18 years of age with suspected bacterial intra-abdominal infection and requiring
urgent operation (visible serosal inflammation and a positive peritoneal culture). 

Walker 1993 
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Exclusion criteria: known allergy to study drugs, concomitant antibiotics administration, successful
antibiotic treatment within last 4 days, enrolment in other study, other major active infection, termi-
nal illness, immune deficiency or neutropaenia (< 1500 neutrophils/ cubic mm), severe renal failure and
pregnancy or breast-feeding.

Interventions 2 regimens: 
1) Ampicillin 2 g and sulbactam 1 g (6 hourly). 
2) Cefoxitin 2 g (6 hourly). 
Timing of antibiotic infusion: not stated. 
Length: > 4 days.

Outcomes Clinical success. 
Wound infection, intra-abdominal abscess and remote infection. 
Adverse reactions (ITT analysis).

Notes 50/197 (25%) of patients had peritonitis as a result of appendicitis. 
No statistically significant difference shown. 
Supported by grant from Roerig, a division of Pfizer.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Walker 1993  (Continued)

 
 

Methods Double-blinded, randomised controlled trial. 
Single centre (USA) study between April 1982 and June 1983. 
Randomisation method: computer generated random numbers. 
Blinding of assessors: double-blinded. 
Patient stratification: not performed. 
Power calculation: not used. 
Intention-to-treat analysis: not performed. 
Sub-group analysis: not performed.Follow up: 6 months. 
Placebos were used to maintain double-blinding.

Participants Number of patients: 197. 
Clinically evaluable patients: 105. 
67 (Ampicillin/sulbactam, A-S) versus 38 (Gentamicin/clindamycin, G-C). 
Mean age: 27.8 (A-S), 26.7 (G-C). 
Inclusion criteria: patients with perforated and gangrenous appendicitis (fever > 38 degrees C, dura-
tion of symptoms > 24 hours, diffuse abdominal tenderness and WBC count > 13000). 
Exclusion criteria: < 16 or > 75 years old, pregnant women and patients who had received antimicrobial
therapy in the preceding 6 weeks.

Interventions 2 regimens: 
1) Ampicillin 2 G and sulbactam 1 G (6 hourly). 
2) Gentamicin 1.5 mg/kg (8 hourly) and clindamycin 600 mg (6 hourly). 
Gentamicin levels were monitored at peak 6 +/- 2 mcg/ml. 
Timing of antibiotic infusion: prior to operation. 
Length: afebrile for > 48 hours.

Outcomes Clinical success. 
Wound infection and intra-abdominal abscess. 
Adverse reactions. 

Yellin 1985 
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Duration of therapy, hospital stay and defervescence..

Notes All patients had complicated appendicitis. 
Trial had shown difference in clinical success rate in favour of gentamicin/clindamycin regimen. 
Study supported by grant from Pfizer.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Yellin 1985  (Continued)

 
 

Methods Randomised controlled trial. 
Multi centre (4 Swiss centres) study. 
Randomisation method: sealed envelopes 
Blinding of assessors: not used. 
Patient stratification: APACHE II score. 
Power calculation: performed. 
Intention-to-treat analysis: performed. 
Sub-group analysis: not performed. 
Follow up: 2 weeks.

Participants Number of patients: 161. 
Clinically evaluable patients: 135. 
71 (Meropenem, M) versus 64 (Imipenem/cilastatin, I-C). 
Mean age: 59.8 (M), 60 (I-C). 
Mean APACHE II score: 5.8 (M), 6.4 (I-C). 
APACHE II score 0-10: n = 63 (89%) (M) vs 55 (86%) (I-C). 
APACHE II score 11-18: n = 8 (11%) (M) vs 9 (14%) (I-C). 
Inclusion criteria: > 18 years old with moderately severe intra-abdominal infections defined by the
presence of abdominal tenderness, guarding and rigidity. 
Exclusion criteria: pregnancy or breastfeeding, allergy to study drugs, hepatic failure/coma, cystic fi-
brosis, CNS disease or history of seizures, APACHE II score > 18, severe disease rendering patient unable
to complete 48 hour trial and receipt of investigational drugs within 30 days.

Interventions 2 regimens: 
1) Meropenem 0.5 g (8 hourly). 
2) Imipenem/cilastatin 0.5 g (6 hourly). 
Timing of antibiotic infusion: not stated. 
Length: 5-10 days.

Outcomes Clinical and microbiological success. 
Mortality (ITT analysis). 
Adverse reactions (ITT analysis). 
Duration of therapy and hospitalisation.

Notes % of appendicitis patients were not stated. 
No statistically significant difference shown.Study was sponsored by Zeneca AG, Switzerland.

Risk of bias

Bias Authors' judgement Support for judgement

Zanetti 1999 
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Allocation concealment
(selection bias)

Low risk A - Adequate

Zanetti 1999  (Continued)

ALT: alanine aminotransferase
ALP: alkaline phosphatase
APACHE: acute physiological and chronic health evaluation
AST: aspartate aminotransferaseCNS: central nervous system
ITT: intention-to-treat
IV: intravenous
LFT: liver function test
SAPS II: simplified acute physiology score II
SIRS: systemic inflammatory response syndrome
WBC: white blood cell
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Allo 1999 Included patients < 16 years old. Majority of patients had appendicitis only. Concealment of alloca-
tion not stated.

Andaker 1987 Majority of patients had appendicitis and other conditions with non-generalised peritonitis. Un-
able to evaluate true peritonitis patients from pooled data. Certain patients received prophylactic
course of antibiotics only.

Arguedas 1996 No randomisation. Paediatric patients only were included in this study. No comparative regimen
was used.

Baird 1983 Underlying pathology was not clearly defined in the groups of patients. Included patients with
traumatic wounds and conditions not requiring surgery. Poor clinical data presentation. Small
number of patients in each arm of the study following high attrition rate.

Ball 1981 No randomisation nor comparator. Small patient group.

Barboza 1994 Method of randomisation not stated. Included patients with peritonitis secondary to trauma and
gunshot wound.

Barie 1997 One quarter of the patients received an additional systemic antimicrobial agent while receiving
study therapy. Eight percent of patients in each group received vancomycin.

Bennion 1990 Included patients < 16 years old. Only patients with gangrenous or perforated appendicitis were re-
cruited.

Birolini 1985 Included paediatric and gynaecological patients and patients not requiring surgical intervention.
Inadequate concealment of allocation. Inconsistency in route of administration and dosage of an-
tibiotics.

Birolini 1989 Included paediatric patients and patients with no documented evidence of peritonitis.

Biron 1984 Small patient group. Not all patients had peritonitis requiring surgical interventions. 25% of pa-
tients were treated conservatively.

Bubrick 1990 Included patients with peritonitis secondary to trauma.

Busuttil 1982 No randomisation nor other comparator. Moxalactam alone was the sole regimen used.
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Study Reason for exclusion

Cakmakci 1993 Included non-peritonitis patients and patients with post-operative infections. Study drug in one
arm was switched after start of trial from tobramycin to netilmycin.

Canadian 1983 31/ 141 (22%) patients had received other antibiotics within last 7 days either as treatment or pro-
phylaxis for elective surgery and had failed therapy or developed complications.

Chin 1990 This is purely a cost analysis study.

Christen 1987 Included non-peritonitis patients. Small patient group.

Colardyn 1996 Included non-peritonitis patients. Two thirds of patients in each treatment group were in intensive
care unit and 53% of patients had failed to respond to antibiotic therapy before entering the study.

Collier 1981 Method of randomisation not stated. Included gynaecological patients. Protocol allowed for addi-
tion of other antimicrobial therapy.

Cometta 1994 Patients with nosocomial pneumonia and sepsis were included. Despite availability of data (clinical
success only) for the group of patients with peritonitis, this study was excluded as APACHE II scores
eventually revealed a difference in severity of illness in favour of imipenem/netilmicin group.

Condon 1995 Included nosocomial intra-abdominal infection; patients who had traumatic peritonitis, received a
non-study antibiotics and previously failed treatment of intra-abdominal infection.

Danish 1984 Included patients < 16 years of age.

Danziger 1988 Small evaluable patient population, n = 27. Only 40% of patients had intra-abdominal infections.

de Vries 1990 Patients < 16 years old were included.

Donahue 1998 All patients on intravenous imipenem/cilastatin were converted to oral amoxicillin/clavulanic acid
at the discretion of the investigators. Patients were randomised in blocks of four. Included patients
with traumatic perforation.

Dougherty 1995 Included patients < 16 years of age. < 50% of patients were evaluable.

Drusano 1982 Studies included patients with gynaecological infections. Even though data were available for peri-
tonitis patients, this study was excluded as the protocol allowed for addition of aminoglycoside to
the cefoxitin arm.

Eklund 1993 This is a duplicate publication of study presented and published as Brismar et al 1992.

Fink 1989 One arm of study included paediatric patients. < 40% of patients (n=45) were evaluable as a result
of inclusion of patients with uncomplicated appendicitis and uncomplicated cholecystitis.

Fink 1991 Results were derived from previous study (Fink 1989). Small evaluable patients (n=45). Despite the
change of title, the results were identical to previous study and must have included paediatric pa-
tients.

Geroulanos 1995 Majority of patients had only local or non-peritonitis. Patients with uncomplicated appendicitis
were also included for evaluation.

Harding 1982 Included patients with gynaecological infections. Small patient population.

Henning 1984 Unequal distribution of patients with complicated appendicitis in favour of tinidazole regimen.
Small patient population.
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Study Reason for exclusion

Henry 1985 This study utilised 2 protocols - a non-comparative study and a randomised controlled trial. Proto-
cols allowed for addition of additional antibiotic (vancomycin, nafcillin) in the presence of organ-
isms resistant to enterococci

Heseltine 1986 Non-randomised controlled trial. Patients were compared to historical results already included in
this review (Berne 1982).

Hollender 1989 In one arm of study, patients < 16 years old were included. Patients with non-peritonitis causes
of infection were included. Protocol allowed for concomitant addition of metronidazole and clin-
damycin at the discretion of treating physicians.

Holloway 1989 Non-randomised controlled trial. Intra-abdominal infection was not proven.

Hoogkamp 1995 Inadequate concealment of allocation - patients were randomised alternately to one of the two
regimens. One arm of the study received additional antibiotic (aminoglycoside) on top of the study
drugs. More than 90% of patients had received 3 doses of other antibiotics. Not all patients had un-
dergone surgery after being diagnosed with intra-abdominal infections.

Huizinga 1988 Included patients < 16 year of age and patients with peritonitis secondary to trauma.

Huizinga 1995 Included patients with peritonitis as a result of trauma. About one third of the patients had re-
ceived antibiotics during the three days before entry into the study.

Inthorn 1989 Non-randomised controlled trial. No comparators were used. 
Small patient population - one fiMh of patients had surgical failure.

Jaspers 1998 Patients with peritonitis formed only a very small proportion of the study population (n = 10). Pro-
tocol allowed for addition of metronidazole to one arm of the trial.

Joshi 1986 Patients with non-peritonitis were included. Small number of peritonitis patients - data for peri-
tonitis only were not available.

Kasholm-Tengve 1986 Included patients with non-peritonitis. Patient demographics were skewed in favoured of one arm.
No data on clinical success was available.

Kirkpatrick 1983 Included patients with non-peritonitis. Data on patient characteristics and outcomes were limited.

Kooi 1990 Only paediatric patients were included in this study.

Leal del Rosal 1989 Trial included patients with peritonitis and soM tissue infections. Data for peritonitis only patients
were not obtainable. Protocol allowed for addition of either clindamycin or metronidazole.

Lennard 1985 Almost one-third of patients had other antibiotics administered within last one week. Evaluable
patients had

Levine 1989 Majority of patients had a non-peritonitis diagnosis.

Lou 1982 Cohort study. Majority of patients had infections secondary to trauma.

Luke 1991 Included patients < 16 years of age - data for adults were not easily obtainable. Patients with ab-
dominal trauma and gynaecological causes of infection were also included.

Luke 1999 This was not a clinical trial but a study to assess the tolerability and safety of trovafloxacin com-
pared to an established antibiotic regimen. Intravenous imipenem/cilastatin was switched to a
completely different class of oral antibiotic (amoxycillin/clavulanic acid) at the discretion of the as-
sessors..

Antibiotic regimens for secondary peritonitis of gastrointestinal origin in adults (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

57



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study Reason for exclusion

Marra 1998 Patient population included non-peritonitis infections. Data for peritonitis patients were not easily
available.

Mehtar 1997 Patients with non-peritonitis cause of infections were included. Data for peritonitis patients only
were not available.

Messick 1998 This is only a retrospective pharmacoeconomics analysis. Clinical data had already been presented
as Walker AP et al (1993).

Mullick 1987 Paediatric patients were included. Different dosing regimens of clindamycin were used for adults
and children.

Najem 1983 Patients with peritonitis as a result of traumatic perforations were included. Results for patients
with acute peritonitis only were not available.

Niinikoski 1993 Patients with spontaneous post-traumatic peritonitis were included. Patients in one arm of the
study is significantly older and heavier than the other.

Ohlin 1999 Patients with spontaneous and post-traumatic peritonitis were included.

Polk 1993 Duplicate publication of study conducted and published by Investigators (1994).

Poularas 1988 Patients with uncomplicated appendicitis and gynaecological infections were included. Data for
peritonitis patients alone were not obtainable.

Raahave 1970 Study included patients < 16 years old. Study drug was administered intraperitoneally and subse-
quent doses were given intramuscularly.

Rohrborn 2000 Discrepancy in the antibiotic regimens compared. Protocol allowed for addition of an aminoglyco-
side and other secondary antibiotics. No data on clinical success was obtainable.

Schein 1994 This study was conducted to examine the optimal duration of courses of antibiotic therapy. No da-
ta for comparative regimens were available.

Scheinin 1994 Protocol allowed for addition of aminoglycoside to treatment regimens.

Schentag 1983 Included patients with operations where the bowel was not entered (abdominal aortic graM infec-
tions) or where no infection was found at laparotomy. Patients who had failed previous antimicro-
bial therapy were also included. Older (>40 years of age) patients were recruited.

Scott 1987a Results presented elsewhere as Scott et al (1987).

Sirinek 1987 Included patients < 16 years old. Different dosing regimen for different ages of patients.

Sirinek 1991 Included patients < 16 years old. Different dosing regimen for different ages of patients.

Smith 1982 Non randomised study with no comparator regimen.

Smith 1983 Results were partly published previously as Smith et al (1980). Other part of data were from a co-
hort study with no comparator.

Smith 1984 Included patients with non-peritonitis. Data for patients with peritonitis were unobtainable from
the pooled results.

Solomkin 1985 Included patients with soM tissue infections and post-operative pneumonia. Data for peritonitis
alone were not available.
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Study Reason for exclusion

Solomkin 1990 Protocol allowed for addition of vancomycin if initial cultures grew gram positive organisms be-
lieved to be resistant to study drugs.

Solomkin 1996 Protocol allowed for concomitant antifungal therapy as well as vancomycin for suspected methi-
cillin-resistant Staphylococcus aureus or enterococcal infections.

Solomkin 2003 Protocol allowed for addition of vancomycin if Enterococcus and methicillin-resistant Staphylococ-
cus aureus were isolated; and antifungal therapy. (See also Tellado 2002).

Stellato 1988 Included patients < 16 years old. Different dosing regimens were used for different age groups.

Stone 1975 Half of recruited patients were from a non-randomised cohort study. Patients with non-peritonitis
and < 16 years old were recruited. One third of patients were given oral nystatin prophylactically.

Stone 1978 No randomisation nor comparative regimen was used.

Stone 1981 Included patients < 16 years old. Inadequate concealment of allocation - patients were allocated
based on the the last digit of their hospital numbers.

Stone 1982a Included patients < 16 years old. Inadequate concealment of allocation - patients were allocated
based on the last digit of their hospital numbers. Almost similar cohort to Stone 1982b.

Stone 1982b Included patients < 16 years old. Inadequate concealment of allocation - patients were allocated
based on the last digit of their hospital numbers. Almost similar cohort to Stone 1982a.

Stone 1983a No descriptions were available for study.

Stone 1983b Patients < 16 years of age were included. Inadequate concealment of allocation - patients were ran-
domised according to their hospital numbers. Three different cephalosporins and clindamycin dos-
ing regimens were used. Not all patients had procedure to eradicate source of infection.

Stone 1984 Patients with soM tissue infections and uncomplicated appendicitis and cholecystitis were includ-
ed. Inadequate concealment of allocation. Not all patients had procedure to eradicate source of in-
fection.

Tally 1981 Patients < 12 years old were included. One arm of study allowed for the occasional addition of
aminoglycoside. Not all patients had peritonitis or had undergone surgery.

Tally 1986 Included patients < 16 years old, and patients with pelvic and soM tissue infections. Protocol al-
lowed for addition of tobramycin to one arm of the study at the discretion of the treating physician.

Taylor 2000 This study looked at outcome in complicated appendicitis who had been given a fixed minimum 5
day course of antibiotics versus one whose duration is purely dependent on clinical judgement.

Tellado 2002 Updated results presented elsewhere as Solomkin et al (2003).

Teppler 2004 Data was presented elsewhere as Solomkin et (2003). Protocol allowed for addition of vancomycin
for treatment of resistant gram positive pathogens.

Vestweber 1994 No randomisation nor comparator regimen was used.

Walters 1999 Cost effectiveness comparison of data already presented as Solomkin et al (1996).

Williams 1991 Protocol allowed for addition of vancomycin, nafcillin and metronidazole in patients with mixed in-
fections involving gram positive organisms resistant to clindamycin.
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Study Reason for exclusion

Wilson 1988a Three different cephalosporins were compared to each other.

Wilson 1997 Majority of data were already presented elsewhere as Berne et al (1996). Patients who had been un-
successfully treated with other antimicrobials were recruited.

Winston 1980 Patients with non-peritonitis source of infection were recruited. Results for peritonitis group were
not obtainable.

Yellin 1993 Both arms of study utilised same groups of antibiotics but only different doses of clindamycin.

Yellin 2002 Patients in both arms of study were switched to oral ciprofloxacin after at least 3 days of therapy
and satisfactory clinical response.

Yoshioka 1991 Patients with non-peritonitis infections were included. Data was not obtainable for patients with
peritonitis only.

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Aminoglycosides and antianaerobes versus any other regimens

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality (all causes) 5 581 Odds Ratio (M-H, Random, 95% CI) 2.03 [0.88, 4.71]

2 Mortality (all causes - ITT
analysis)

3 747 Odds Ratio (M-H, Random, 95% CI) 2.10 [0.78, 5.65]

3 Mortality (due to infec-
tion)

5 541 Odds Ratio (M-H, Random, 95% CI) 1.51 [0.66, 3.43]

4 Clinical success 19 1956 Odds Ratio (M-H, Random, 95% CI) 0.65 [0.46, 0.92]

4.1 Overall 13 1336 Odds Ratio (M-H, Random, 95% CI) 0.57 [0.41, 0.78]

4.2 Appendix 6 620 Odds Ratio (M-H, Random, 95% CI) 1.36 [0.44, 4.14]

5 Clinical success (ITT
analysis)

1 160 Odds Ratio (M-H, Random, 95% CI) 0.47 [0.15, 1.43]

5.1 Overall 1 160 Odds Ratio (M-H, Random, 95% CI) 0.47 [0.15, 1.43]

6 Microbiological success 6 579 Odds Ratio (M-H, Random, 95% CI) 0.49 [0.31, 0.76]

7 Microbiological success
(ITT analysis)

1 139 Odds Ratio (M-H, Random, 95% CI) 0.94 [0.40, 2.20]

8 Wound infection 9 913 Odds Ratio (M-H, Random, 95% CI) 0.84 [0.35, 2.02]

9 Intra-abdominal abscess 7 677 Odds Ratio (M-H, Random, 95% CI) 0.85 [0.40, 1.83]
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

10 Clinical sepsis 2 195 Odds Ratio (M-H, Random, 95% CI) 1.46 [0.07, 31.21]

11 Remote infection 1 112 Odds Ratio (M-H, Random, 95% CI) 1.13 [0.37, 3.47]

12 Superinfection 3 401 Odds Ratio (M-H, Random, 95% CI) 2.15 [0.89, 5.17]

13 Adverse reactions 7 707 Odds Ratio (M-H, Random, 95% CI) 1.76 [0.87, 3.53]

13.1 Overall 3 340 Odds Ratio (M-H, Random, 95% CI) 1.04 [0.31, 3.44]

13.2 Major adverse reac-
tions

1 76 Odds Ratio (M-H, Random, 95% CI) 3.60 [0.62, 21.06]

13.3 Minor adverse reac-
tions

3 291 Odds Ratio (M-H, Random, 95% CI) 2.32 [0.89, 6.06]

14 Adverse reactions (ITT
analysis)

4 625 Odds Ratio (M-H, Random, 95% CI) 0.69 [0.43, 1.11]

14.1 Overall 3 529 Odds Ratio (M-H, Random, 95% CI) 0.84 [0.49, 1.47]

14.2 Minor adverse reac-
tions

1 96 Odds Ratio (M-H, Random, 95% CI) 0.40 [0.16, 1.00]

15 Duration of therapy 6 567 Mean Difference (IV, Random, 95% CI) 0.37 [-0.05, 0.80]

16 Days hospitalised 5 490 Mean Difference (IV, Random, 95% CI) 0.57 [0.06, 1.07]

17 TIme to defervescence 5 490 Mean Difference (IV, Random, 95% CI) 0.38 [-0.29, 1.05]

 
 

Analysis 1.1.   Comparison 1 Aminoglycosides and antianaerobes
versus any other regimens, Outcome 1 Mortality (all causes).

Study or subgroup Aminoglyco-
sides/anti

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Busuttil 1984 3/34 0/31 7.8% 7[0.35,141.17]

Greenberg 1994 3/29 6/47 32.57% 0.79[0.18,3.43]

Poenaru 1990 9/52 4/52 45.25% 2.51[0.72,8.75]

Swedish 1990 2/80 0/104 7.57% 6.66[0.32,140.61]

Torres 1999 1/76 0/76 6.81% 3.04[0.12,75.8]

   

Total (95% CI) 271 310 100% 2.03[0.88,4.71]

Total events: 18 (Aminoglycosides/anti), 10 (Others)  

Heterogeneity: Tau2=0; Chi2=3.02, df=4(P=0.55); I2=0%  

Test for overall effect: Z=1.66(P=0.1)  

Favours aminoglycosi 100.1 50.2 20.5 1 Favours others
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Analysis 1.2.   Comparison 1 Aminoglycosides and antianaerobes versus
any other regimens, Outcome 2 Mortality (all causes - ITT analysis).

Study or subgroup Aminoglyco-
sides/anti

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Eckhauser 1992 4/79 2/66 27.93% 1.71[0.3,9.63]

Investigators 1994 5/114 7/217 52.08% 1.38[0.43,4.44]

Swedish 1990 8/135 1/136 19.99% 8.5[1.05,68.96]

   

Total (95% CI) 328 419 100% 2.1[0.78,5.65]

Total events: 17 (Aminoglycosides/anti), 10 (Others)  

Heterogeneity: Tau2=0.13; Chi2=2.38, df=2(P=0.3); I2=15.97%  

Test for overall effect: Z=1.47(P=0.14)  

Favours aminoglycosi 100.1 50.2 20.5 1 Favours others

 
 

Analysis 1.3.   Comparison 1 Aminoglycosides and antianaerobes
versus any other regimens, Outcome 3 Mortality (due to infection).

Study or subgroup Aminoglyco-
sides/anti

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Busuttil 1984 2/34 0/31 7.17% 4.85[0.22,104.99]

Greenberg 1994 3/29 5/47 29.64% 0.97[0.21,4.4]

Malangoni 1985 3/53 5/59 30.87% 0.65[0.15,2.85]

Poenaru 1990 7/52 2/52 25.77% 3.89[0.77,19.7]

Swedish 1990 1/80 0/104 6.56% 3.94[0.16,98.09]

   

Total (95% CI) 248 293 100% 1.51[0.66,3.43]

Total events: 16 (Aminoglycosides/anti), 12 (Others)  

Heterogeneity: Tau2=0; Chi2=3.81, df=4(P=0.43); I2=0%  

Test for overall effect: Z=0.98(P=0.33)  

Favours aminoglycosi 100.1 50.2 20.5 1 Favours others

 
 

Analysis 1.4.   Comparison 1 Aminoglycosides and antianaerobes
versus any other regimens, Outcome 4 Clinical success.

Study or subgroup Aminogly-
cosides

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.4.1 Overall  

Busuttil 1984 28/34 24/31 5.44% 1.36[0.4,4.61]

Eckhauser 1992 49/64 47/53 6.76% 0.42[0.15,1.17]

Gozenbach 1987 31/46 38/47 7.38% 0.49[0.19,1.27]

Greenberg 1994 15/29 33/47 7.32% 0.45[0.17,1.19]

Investigators 1994 31/43 86/104 8.45% 0.54[0.23,1.25]

Jauregui 1990 18/31 60/69 6.99% 0.21[0.08,0.56]

Malangoni 1985 42/53 49/59 7.4% 0.78[0.3,2.02]

Poenaru 1990 35/52 41/52 8.02% 0.55[0.23,1.33]

Scandinavian 1984 8/16 6/11 3.89% 0.83[0.18,3.88]

Favours others 100.1 50.2 20.5 1 Favours aminoglycosi
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Study or subgroup Aminogly-
cosides

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Shyr 1995 28/30 43/46 2.89% 0.98[0.15,6.22]

Study 1986 33/37 36/46 5.25% 2.29[0.66,8.02]

Swedish 1990 64/80 92/104 8.7% 0.52[0.23,1.18]

Torres 1999 70/76 75/76 2.26% 0.16[0.02,1.32]

Subtotal (95% CI) 591 745 80.76% 0.57[0.41,0.78]

Total events: 452 (Aminoglycosides), 630 (Others)  

Heterogeneity: Tau2=0.04; Chi2=13.73, df=12(P=0.32); I2=12.63%  

Test for overall effect: Z=3.49(P=0)  

   

1.4.2 Appendix  

Berne 1982 39/40 73/90 2.43% 9.08[1.16,70.83]

Berne 1987 28/28 54/56 1.18% 2.61[0.12,56.32]

Berne 1993 38/46 47/50 4.51% 0.3[0.08,1.22]

Berne 1996 60/66 58/63 5.32% 0.86[0.25,2.98]

Hopkins 1994 31/36 36/40 4.48% 0.69[0.17,2.79]

Yellin 1985 38/38 59/67 1.33% 11[0.62,196.12]

Subtotal (95% CI) 254 366 19.24% 1.36[0.44,4.14]

Total events: 234 (Aminoglycosides), 327 (Others)  

Heterogeneity: Tau2=1.02; Chi2=11.48, df=5(P=0.04); I2=56.46%  

Test for overall effect: Z=0.54(P=0.59)  

   

Total (95% CI) 845 1111 100% 0.65[0.46,0.92]

Total events: 686 (Aminoglycosides), 957 (Others)  

Heterogeneity: Tau2=0.19; Chi2=27.2, df=18(P=0.08); I2=33.83%  

Test for overall effect: Z=2.41(P=0.02)  

Test for subgroup differences: Chi2=2.16, df=1 (P=0.14), I2=53.75%  

Favours others 100.1 50.2 20.5 1 Favours aminoglycosi

 
 

Analysis 1.5.   Comparison 1 Aminoglycosides and antianaerobes
versus any other regimens, Outcome 5 Clinical success (ITT analysis).

Study or subgroup Aminoglyco-
sides/anti

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.5.1 Overall  

Torres 1999 70/80 75/80 100% 0.47[0.15,1.43]

Subtotal (95% CI) 80 80 100% 0.47[0.15,1.43]

Total events: 70 (Aminoglycosides/anti), 75 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.33(P=0.18)  

   

Total (95% CI) 80 80 100% 0.47[0.15,1.43]

Total events: 70 (Aminoglycosides/anti), 75 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.33(P=0.18)  

Favours others 100.1 50.2 20.5 1 Favours aminoglycosi
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Analysis 1.6.   Comparison 1 Aminoglycosides and antianaerobes
versus any other regimens, Outcome 6 Microbiological success.

Study or subgroup Aminoglyco-
sides/anti

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Greenberg 1994 10/22 23/34 15.88% 0.4[0.13,1.2]

Hopkins 1994 24/36 31/40 18.8% 0.58[0.21,1.6]

Investigators 1994 32/43 90/104 24.65% 0.45[0.19,1.1]

Shyr 1995 18/20 29/30 3.17% 0.31[0.03,3.67]

Study 1986 21/32 33/40 16.19% 0.4[0.14,1.21]

Swedish 1990 67/77 92/101 21.3% 0.66[0.25,1.7]

   

Total (95% CI) 230 349 100% 0.49[0.31,0.76]

Total events: 172 (Aminoglycosides/anti), 298 (Others)  

Heterogeneity: Tau2=0; Chi2=0.88, df=5(P=0.97); I2=0%  

Test for overall effect: Z=3.19(P=0)  

Favours others 100.1 50.2 20.5 1 Favours aminoglycosi

 
 

Analysis 1.7.   Comparison 1 Aminoglycosides and antianaerobes versus
any other regimens, Outcome 7 Microbiological success (ITT analysis).

Study or subgroup Aminoglyco-
sides/anti

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Eckhauser 1992 59/73 54/66 100% 0.94[0.4,2.2]

   

Total (95% CI) 73 66 100% 0.94[0.4,2.2]

Total events: 59 (Aminoglycosides/anti), 54 (Others)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.15(P=0.88)  

Favours others 100.1 50.2 20.5 1 Favours aminoglycosi

 
 

Analysis 1.8.   Comparison 1 Aminoglycosides and antianaerobes
versus any other regimens, Outcome 8 Wound infection.

Study or subgroup Aminoglyco-
sides/anti

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Berne 1982 1/40 8/90 10.57% 0.26[0.03,2.18]

Berne 1987 0/28 2/56 6.27% 0.38[0.02,8.24]

Berne 1993 2/46 0/50 6.29% 5.67[0.27,121.38]

Busuttil 1984 1/34 5/31 10.01% 0.16[0.02,1.43]

Gozenbach 1987 11/46 4/47 17.91% 3.38[0.99,11.54]

Hopkins 1994 1/36 4/40 9.82% 0.26[0.03,2.42]

Malangoni 1985 2/53 2/59 11.33% 1.12[0.15,8.23]

Torres 1999 14/76 8/76 21.06% 1.92[0.75,4.89]

Yellin 1985 0/38 5/67 6.75% 0.15[0.01,2.74]

   

Total (95% CI) 397 516 100% 0.84[0.35,2.02]
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Study or subgroup Aminoglyco-
sides/anti

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Total events: 32 (Aminoglycosides/anti), 38 (Others)  

Heterogeneity: Tau2=0.72; Chi2=14.49, df=8(P=0.07); I2=44.79%  

Test for overall effect: Z=0.39(P=0.7)  

Favours aminoglycosi 100.1 50.2 20.5 1 Favours others

 
 

Analysis 1.9.   Comparison 1 Aminoglycosides and antianaerobes
versus any other regimens, Outcome 9 Intra-abdominal abscess.

Study or subgroup Aminoglyco-
sides/anti

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Berne 1982 0/40 6/90 6.94% 0.16[0.01,2.92]

Berne 1993 2/46 2/50 14.56% 1.09[0.15,8.08]

Busuttil 1984 2/34 2/31 14.26% 0.91[0.12,6.85]

Gozenbach 1987 0/46 1/47 5.61% 0.33[0.01,8.4]

Hopkins 1994 1/36 0/40 5.59% 3.42[0.14,86.71]

Malangoni 1985 7/53 7/59 46.52% 1.13[0.37,3.47]

Yellin 1985 0/38 3/67 6.53% 0.24[0.01,4.76]

   

Total (95% CI) 293 384 100% 0.85[0.4,1.83]

Total events: 12 (Aminoglycosides/anti), 21 (Others)  

Heterogeneity: Tau2=0; Chi2=3.41, df=6(P=0.76); I2=0%  

Test for overall effect: Z=0.4(P=0.69)  

Favours aminoglycosi 100.1 50.2 20.5 1 Favours others

 
 

Analysis 1.10.   Comparison 1 Aminoglycosides and antianaerobes
versus any other regimens, Outcome 10 Clinical sepsis.

Study or subgroup Aminoglyco-
sides/anti

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Berne 1982 0/40 3/90 50.14% 0.31[0.02,6.12]

Busuttil 1984 3/34 0/31 49.86% 7[0.35,141.17]

   

Total (95% CI) 74 121 100% 1.46[0.07,31.21]

Total events: 3 (Aminoglycosides/anti), 3 (Others)  

Heterogeneity: Tau2=2.54; Chi2=2.09, df=1(P=0.15); I2=52.09%  

Test for overall effect: Z=0.24(P=0.81)  

Favours aminoglycosi 100.1 50.2 20.5 1 Favours others
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Analysis 1.11.   Comparison 1 Aminoglycosides and antianaerobes
versus any other regimens, Outcome 11 Remote infection.

Study or subgroup Aminoglyco-
sides/anti

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Malangoni 1985 7/53 7/59 100% 1.13[0.37,3.47]

   

Total (95% CI) 53 59 100% 1.13[0.37,3.47]

Total events: 7 (Aminoglycosides/anti), 7 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.21(P=0.83)  

Favours others 100.1 50.2 20.5 1 Favours aminoglycosi

 
 

Analysis 1.12.   Comparison 1 Aminoglycosides and antianaerobes
versus any other regimens, Outcome 12 Superinfection.

Study or subgroup Aminoglyco-
sides/anti

Ohers Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Greenberg 1994 5/29 4/47 38.92% 2.24[0.55,9.14]

Investigators 1994 1/43 2/104 13.07% 1.21[0.11,13.75]

Swedish 1990 7/77 4/101 48.01% 2.42[0.68,8.6]

   

Total (95% CI) 149 252 100% 2.15[0.89,5.17]

Total events: 13 (Aminoglycosides/anti), 10 (Ohers)  

Heterogeneity: Tau2=0; Chi2=0.25, df=2(P=0.88); I2=0%  

Test for overall effect: Z=1.71(P=0.09)  

Favours aminoglycosi 100.1 50.2 20.5 1 Favours others

 
 

Analysis 1.13.   Comparison 1 Aminoglycosides and antianaerobes
versus any other regimens, Outcome 13 Adverse reactions.

Study or subgroup Aminoglyco-
sides/anti

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.13.1 Overall  

Study 1986 8/37 4/46 15.64% 2.9[0.8,10.52]

Torres 1999 1/76 2/76 6.67% 0.49[0.04,5.56]

Yellin 1985 5/38 14/67 18.15% 0.57[0.19,1.74]

Subtotal (95% CI) 151 189 40.45% 1.04[0.31,3.44]

Total events: 14 (Aminoglycosides/anti), 20 (Others)  

Heterogeneity: Tau2=0.53; Chi2=3.89, df=2(P=0.14); I2=48.59%  

Test for overall effect: Z=0.06(P=0.95)  

   

1.13.2 Major adverse reactions  

Greenberg 1994 4/29 2/47 10.67% 3.6[0.62,21.06]

Subtotal (95% CI) 29 47 10.67% 3.6[0.62,21.06]

Total events: 4 (Aminoglycosides/anti), 2 (Others)  

Heterogeneity: Not applicable  
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Study or subgroup Aminoglyco-
sides/anti

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Test for overall effect: Z=1.42(P=0.16)  

   

1.13.3 Minor adverse reactions  

Berne 1982 5/40 8/90 17.05% 1.46[0.45,4.79]

Berne 1987 14/28 9/56 19.4% 5.22[1.87,14.6]

Shyr 1995 3/30 4/47 12.43% 1.19[0.25,5.76]

Subtotal (95% CI) 98 193 48.87% 2.32[0.89,6.06]

Total events: 22 (Aminoglycosides/anti), 21 (Others)  

Heterogeneity: Tau2=0.32; Chi2=3.6, df=2(P=0.17); I2=44.46%  

Test for overall effect: Z=1.72(P=0.09)  

   

Total (95% CI) 278 429 100% 1.76[0.87,3.53]

Total events: 40 (Aminoglycosides/anti), 43 (Others)  

Heterogeneity: Tau2=0.38; Chi2=10.8, df=6(P=0.09); I2=44.46%  

Test for overall effect: Z=1.58(P=0.11)  

Test for subgroup differences: Chi2=1.65, df=1 (P=0.44), I2=0%  

Favours aminoglycosi 100.1 50.2 20.5 1 Favours others

 
 

Analysis 1.14.   Comparison 1 Aminoglycosides and antianaerobes
versus any other regimens, Outcome 14 Adverse reactions (ITT analysis).

Study or subgroup Aminoglyco-
sides/anti

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.14.1 Overall  

Eckhauser 1992 8/79 6/66 18.16% 1.13[0.37,3.43]

Hopkins 1994 14/55 16/58 32.14% 0.9[0.39,2.07]

Swedish 1990 7/135 11/136 23.46% 0.62[0.23,1.65]

Subtotal (95% CI) 269 260 73.75% 0.84[0.49,1.47]

Total events: 29 (Aminoglycosides/anti), 33 (Others)  

Heterogeneity: Tau2=0; Chi2=0.65, df=2(P=0.72); I2=0%  

Test for overall effect: Z=0.6(P=0.55)  

   

1.14.2 Minor adverse reactions  

Berne 1993 9/46 19/50 26.25% 0.4[0.16,1]

Subtotal (95% CI) 46 50 26.25% 0.4[0.16,1]

Total events: 9 (Aminoglycosides/anti), 19 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.96(P=0.05)  

   

Total (95% CI) 315 310 100% 0.69[0.43,1.11]

Total events: 38 (Aminoglycosides/anti), 52 (Others)  

Heterogeneity: Tau2=0; Chi2=2.54, df=3(P=0.47); I2=0%  

Test for overall effect: Z=1.52(P=0.13)  

Test for subgroup differences: Chi2=1.88, df=1 (P=0.17), I2=46.89%  

Favours aminoglycosi 100.1 50.2 20.5 1 Favours others
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Analysis 1.15.   Comparison 1 Aminoglycosides and antianaerobes
versus any other regimens, Outcome 15 Duration of therapy.

Study or subgroup Aminogly-
cosides/anti

Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Berne 1987 28 6.4 (1.9) 56 6 (1) 16.26% 0.42[-0.32,1.16]

Berne 1993 46 6.9 (1.9) 50 6.3 (1.9) 15.78% 0.6[-0.16,1.36]

Berne 1996 66 7.3 (2.2) 63 6.1 (1.6) 17.99% 1.2[0.54,1.86]

Hopkins 1994 36 6.5 (2.4) 40 6.9 (1.7) 12.4% -0.4[-1.34,0.54]

Shyr 1995 30 4.6 (1.1) 47 4.3 (1.4) 20.64% 0.3[-0.26,0.86]

Yellin 1985 38 5.7 (1.9) 67 5.8 (1.6) 16.94% -0.1[-0.81,0.61]

   

Total *** 244   323   100% 0.37[-0.05,0.8]

Heterogeneity: Tau2=0.15; Chi2=10.68, df=5(P=0.06); I2=53.2%  

Test for overall effect: Z=1.72(P=0.08)  

Favours aminoglycosi 105-10 -5 0 Favours others

 
 

Analysis 1.16.   Comparison 1 Aminoglycosides and antianaerobes
versus any other regimens, Outcome 16 Days hospitalised.

Study or subgroup Aminogly-
cosides/anti

Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Berne 1987 28 6.7 (2.4) 56 6.4 (1.7) 25.13% 0.37[-0.61,1.35]

Berne 1993 46 7.8 (3.6) 50 6.9 (2.7) 15.08% 0.9[-0.38,2.18]

Berne 1996 66 9.4 (2.6) 63 8 (3.5) 21.4% 1.4[0.33,2.47]

Hopkins 1994 36 8.2 (3.8) 40 7.9 (1.9) 13.18% 0.3[-1.07,1.67]

Yellin 1985 38 8.1 (1.9) 67 8.1 (3.3) 25.22% 0[-0.98,0.98]

   

Total *** 214   276   100% 0.57[0.06,1.07]

Heterogeneity: Tau2=0.01; Chi2=4.18, df=4(P=0.38); I2=4.41%  

Test for overall effect: Z=2.2(P=0.03)  

Favours aminoglycosi 105-10 -5 0 Favours others

 
 

Analysis 1.17.   Comparison 1 Aminoglycosides and antianaerobes
versus any other regimens, Outcome 17 TIme to defervescence.

Study or subgroup Aminogly-
cosides/anti

Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Berne 1987 28 2 (1.9) 56 1.4 (1.4) 19.62% 0.65[-0.15,1.45]

Berne 1993 46 5 (2.2) 50 4.4 (2.7) 17.2% 0.6[-0.38,1.58]

Berne 1996 66 4.4 (2.2) 63 3.1 (1.7) 21.33% 1.3[0.62,1.98]

Hopkins 1994 36 1.8 (1.7) 40 1.9 (1.4) 20.94% -0.1[-0.8,0.6]

Yellin 1985 38 3.9 (1.2) 67 4.4 (2.5) 20.91% -0.5[-1.21,0.21]

   

Total *** 214   276   100% 0.38[-0.29,1.05]

Heterogeneity: Tau2=0.43; Chi2=15.46, df=4(P=0); I2=74.13%  

Test for overall effect: Z=1.12(P=0.26)  
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Comparison 2.   Aminoglycosides and broad spectrum penicillins with beta lactamase inhibitors versus other
regimens

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality (all causes - ITT
analysis)

1 204 Odds Ratio (M-H, Random, 95% CI) 0.85 [0.37, 1.97]

2 Clinical success 1 159 Odds Ratio (M-H, Random, 95% CI) 1.03 [0.55, 1.91]

3 Clinical success (ITT analy-
sis)

1 204 Odds Ratio (M-H, Random, 95% CI) 1.14 [0.65, 1.97]

4 Adverse reactions (ITT
analysis)

1 227 Odds Ratio (M-H, Random, 95% CI) 1.21 [0.71, 2.04]

4.1 Overall 1 227 Odds Ratio (M-H, Random, 95% CI) 1.21 [0.71, 2.04]

5 Duration of therapy 1 159 Mean Difference (IV, Random, 95%
CI)

0.5 [-0.47, 1.47]

 
 

Analysis 2.1.   Comparison 2 Aminoglycosides and broad spectrum penicillins with beta
lactamase inhibitors versus other regimens, Outcome 1 Mortality (all causes - ITT analysis).

Study or subgroup Aminoglyco-
sides/exte

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Dupont 2000 12/105 13/99 100% 0.85[0.37,1.97]

   

Total (95% CI) 105 99 100% 0.85[0.37,1.97]

Total events: 12 (Aminoglycosides/exte), 13 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.37(P=0.71)  

Favours aminoglycosi 100.1 50.2 20.5 1 Favours others

 
 

Analysis 2.2.   Comparison 2 Aminoglycosides and broad spectrum penicillins with
beta lactamase inhibitors versus other regimens, Outcome 2 Clinical success.

Study or subgroup Aminoglyco-
sides/exte

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Dupont 2000 40/78 41/81 100% 1.03[0.55,1.91]

   

Total (95% CI) 78 81 100% 1.03[0.55,1.91]

Total events: 40 (Aminoglycosides/exte), 41 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.08(P=0.93)  
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Analysis 2.3.   Comparison 2 Aminoglycosides and broad spectrum penicillins with beta
lactamase inhibitors versus other regimens, Outcome 3 Clinical success (ITT analysis).

Study or subgroup Aminoglyco-
sides/exte

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Dupont 2000 50/105 44/99 100% 1.14[0.65,1.97]

   

Total (95% CI) 105 99 100% 1.14[0.65,1.97]

Total events: 50 (Aminoglycosides/exte), 44 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.45(P=0.65)  

Favours others 100.1 50.2 20.5 1 Favours aminoglycosi

 
 

Analysis 2.4.   Comparison 2 Aminoglycosides and broad spectrum penicillins with beta
lactamase inhibitors versus other regimens, Outcome 4 Adverse reactions (ITT analysis).

Study or subgroup Aminoglyco-
sides/exte

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

2.4.1 Overall  

Dupont 2000 66/116 58/111 100% 1.21[0.71,2.04]

Subtotal (95% CI) 116 111 100% 1.21[0.71,2.04]

Total events: 66 (Aminoglycosides/exte), 58 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.7(P=0.48)  

   

Total (95% CI) 116 111 100% 1.21[0.71,2.04]

Total events: 66 (Aminoglycosides/exte), 58 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.7(P=0.48)  

Favours aminoglycosi 100.1 50.2 20.5 1 Favours others

 
 

Analysis 2.5.   Comparison 2 Aminoglycosides and broad spectrum penicillins with
beta lactamase inhibitors versus other regimens, Outcome 5 Duration of therapy.

Study or subgroup Aminoglyco-
sides/exte

Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dupont 2000 78 9.3 (2.7) 81 8.8 (3.5) 100% 0.5[-0.47,1.47]

   

Total *** 78   81   100% 0.5[-0.47,1.47]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.01(P=0.31)  

Favours aminoglycosi 105-10 -5 0 Favours others
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Comparison 3.   Aminoglycoside, penicillin and antianaerobes versus other regimens

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality (all causes) 1 107 Odds Ratio (M-H, Random, 95% CI) 0.23 [0.01, 4.24]

2 Clinical success 1 107 Odds Ratio (M-H, Random, 95% CI) 1.92 [0.51, 7.17]

2.1 Overall 1 107 Odds Ratio (M-H, Random, 95% CI) 1.92 [0.51, 7.17]

3 Wound infection 1 107 Odds Ratio (M-H, Random, 95% CI) 0.80 [0.21, 3.08]

 
 

Analysis 3.1.   Comparison 3 Aminoglycoside, penicillin and
antianaerobes versus other regimens, Outcome 1 Mortality (all causes).

Study or subgroup Aminoglyco-
sides/peni

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Scott 1987 0/25 6/82 100% 0.23[0.01,4.24]

   

Total (95% CI) 25 82 100% 0.23[0.01,4.24]

Total events: 0 (Aminoglycosides/peni), 6 (Others)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.99(P=0.32)  

Favours aminoglycosi 100.1 50.2 20.5 1 Favours others

 
 

Analysis 3.2.   Comparison 3 Aminoglycoside, penicillin and
antianaerobes versus other regimens, Outcome 2 Clinical success.

Study or subgroup Aminoglyco-
sides/peni

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

3.2.1 Overall  

Scott 1987 22/25 65/82 100% 1.92[0.51,7.17]

Subtotal (95% CI) 25 82 100% 1.92[0.51,7.17]

Total events: 22 (Aminoglycosides/peni), 65 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.97(P=0.33)  

   

Total (95% CI) 25 82 100% 1.92[0.51,7.17]

Total events: 22 (Aminoglycosides/peni), 65 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.97(P=0.33)  

Favours others 100.1 50.2 20.5 1 Favours aminoglycosi
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Analysis 3.3.   Comparison 3 Aminoglycoside, penicillin and
antianaerobes versus other regimens, Outcome 3 Wound infection.

Study or subgroup Aminoglyco-
sides/peni

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Scott 1987 3/25 12/82 100% 0.8[0.21,3.08]

   

Total (95% CI) 25 82 100% 0.8[0.21,3.08]

Total events: 3 (Aminoglycosides/peni), 12 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.33(P=0.74)  

Favours aminoglycosi 100.1 50.2 20.5 1 Favours others

 
 

Comparison 4.   Broad spectrum penicillins alone versus other regimens

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality (all causes) 1 83 Odds Ratio (M-H, Random, 95% CI) 1.84 [0.29, 11.65]

2 Clinical success 1 83 Odds Ratio (M-H, Random, 95% CI) 1.35 [0.53, 3.43]

2.1 Overall 1 83 Odds Ratio (M-H, Random, 95% CI) 1.35 [0.53, 3.43]

3 Wound infection 1 83 Odds Ratio (M-H, Random, 95% CI) 1.21 [0.28, 5.19]

4 Intra-abdominal ab-
scess

1 83 Odds Ratio (M-H, Random, 95% CI) 1.2 [0.23, 6.32]

5 Remote infection 1 83 Odds Ratio (M-H, Random, 95% CI) 0.26 [0.07, 1.03]

6 Adverse reactions 1 83 Odds Ratio (M-H, Random, 95% CI) 1.19 [0.07, 19.67]

6.1 Minor adverse reac-
tions

1 83 Odds Ratio (M-H, Random, 95% CI) 1.19 [0.07, 19.67]

 
 

Analysis 4.1.   Comparison 4 Broad spectrum penicillins alone
versus other regimens, Outcome 1 Mortality (all causes).

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Paakkonen 1991 3/38 2/45 100% 1.84[0.29,11.65]

   

Total (95% CI) 38 45 100% 1.84[0.29,11.65]

Total events: 3 (Broad spectrum penic), 2 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.65(P=0.52)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others

 

Antibiotic regimens for secondary peritonitis of gastrointestinal origin in adults (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

72



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

 

Analysis 4.2.   Comparison 4 Broad spectrum penicillins alone versus other regimens, Outcome 2 Clinical success.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

4.2.1 Overall  

Paakkonen 1991 27/38 29/45 100% 1.35[0.53,3.43]

Subtotal (95% CI) 38 45 100% 1.35[0.53,3.43]

Total events: 27 (Broad spectrum penic), 29 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.64(P=0.52)  

   

Total (95% CI) 38 45 100% 1.35[0.53,3.43]

Total events: 27 (Broad spectrum penic), 29 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.64(P=0.52)  

Favours others 100.1 50.2 20.5 1 Favours broad spectr

 
 

Analysis 4.3.   Comparison 4 Broad spectrum penicillins alone versus other regimens, Outcome 3 Wound infection.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Paakkonen 1991 4/38 4/45 100% 1.21[0.28,5.19]

   

Total (95% CI) 38 45 100% 1.21[0.28,5.19]

Total events: 4 (Broad spectrum penic), 4 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.25(P=0.8)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others

 
 

Analysis 4.4.   Comparison 4 Broad spectrum penicillins alone
versus other regimens, Outcome 4 Intra-abdominal abscess.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Paakkonen 1991 3/38 3/45 100% 1.2[0.23,6.32]

   

Total (95% CI) 38 45 100% 1.2[0.23,6.32]

Total events: 3 (Broad spectrum penic), 3 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.22(P=0.83)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others
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Analysis 4.5.   Comparison 4 Broad spectrum penicillins alone versus other regimens, Outcome 5 Remote infection.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Paakkonen 1991 3/38 11/45 100% 0.26[0.07,1.03]

   

Total (95% CI) 38 45 100% 0.26[0.07,1.03]

Total events: 3 (Broad spectrum penic), 11 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.91(P=0.06)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others

 
 

Analysis 4.6.   Comparison 4 Broad spectrum penicillins alone versus other regimens, Outcome 6 Adverse reactions.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

4.6.1 Minor adverse reactions  

Paakkonen 1991 1/38 1/45 100% 1.19[0.07,19.67]

Subtotal (95% CI) 38 45 100% 1.19[0.07,19.67]

Total events: 1 (Broad spectrum penic), 1 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.12(P=0.9)  

   

Total (95% CI) 38 45 100% 1.19[0.07,19.67]

Total events: 1 (Broad spectrum penic), 1 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.12(P=0.9)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others

 
 

Comparison 5.   Broad spectrum penicillins with beta-lactamase inhibitors versus other regimens

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality (all causes) 2 444 Odds Ratio (M-H, Random, 95% CI) 0.45 [0.09, 2.38]

2 Mortality (all causes - ITT
analysis)

2 662 Odds Ratio (M-H, Random, 95% CI) 0.97 [0.54, 1.76]

3 Mortality (due to infec-
tion)

1 159 Odds Ratio (M-H, Random, 95% CI) 0.54 [0.05, 6.08]

4 Mortality (due to infec-
tion - ITT analysis)

1 458 Odds Ratio (M-H, Random, 95% CI) 3.19 [0.33, 30.91]

5 Clinical success 9 1289 Odds Ratio (M-H, Random, 95% CI) 1.14 [0.68, 1.92]

5.1 Overall 8 1184 Odds Ratio (M-H, Random, 95% CI) 1.22 [0.74, 2.02]

5.2 Appendix 1 105 Odds Ratio (M-H, Random, 95% CI) 0.09 [0.01, 1.62]
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

6 Clinical success (ITT
analysis)

3 668 Odds Ratio (M-H, Random, 95% CI) 1.22 [0.56, 2.66]

7 Microbiological success 5 557 Odds Ratio (M-H, Random, 95% CI) 1.84 [0.87, 3.89]

8 Wound infection 3 584 Odds Ratio (M-H, Random, 95% CI) 2.15 [1.13, 4.11]

9 Intra-abdominal abscess 3 461 Odds Ratio (M-H, Random, 95% CI) 1.26 [0.40, 3.97]

10 Clinical sepsis 1 159 Odds Ratio (M-H, Random, 95% CI) 0.36 [0.01, 8.96]

11 Remote infection 1 197 Odds Ratio (M-H, Random, 95% CI) 0.43 [0.11, 1.73]

12 Superinfection 3 487 Odds Ratio (M-H, Random, 95% CI) 0.88 [0.37, 2.12]

13 Adverse reactions 4 378 Odds Ratio (M-H, Random, 95% CI) 0.90 [0.48, 1.67]

13.1 Overall 3 301 Odds Ratio (M-H, Random, 95% CI) 0.89 [0.39, 2.02]

13.2 Minor 1 77 Odds Ratio (M-H, Random, 95% CI) 0.84 [0.17, 4.03]

14 Adverse reactions (ITT
analysis)

3 1070 Odds Ratio (M-H, Random, 95% CI) 0.97 [0.70, 1.36]

14.1 Overall 2 612 Odds Ratio (M-H, Random, 95% CI) 0.92 [0.63, 1.33]

14.2 Major 1 458 Odds Ratio (M-H, Random, 95% CI) 1.22 [0.58, 2.56]

15 Duration of therapy 4 500 Mean Difference (IV, Random, 95% CI) -0.22 [-0.59, 0.15]

16 Days hospitalised 1 105 Mean Difference (IV, Random, 95% CI) 0.0 [-0.98, 0.98]

17 Time to defervescence 1 105 Mean Difference (IV, Random, 95% CI) 0.50 [-0.21, 1.21]

 
 

Analysis 5.1.   Comparison 5 Broad spectrum penicillins with beta-
lactamase inhibitors versus other regimens, Outcome 1 Mortality (all causes).

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Brismar 1992 0/55 4/58 25.15% 0.11[0.01,2.08]

Investigators 1994 7/217 5/114 74.85% 0.73[0.23,2.34]

   

Total (95% CI) 272 172 100% 0.45[0.09,2.38]

Total events: 7 (Broad spectrum penic), 9 (Others)  

Heterogeneity: Tau2=0.61; Chi2=1.46, df=1(P=0.23); I2=31.65%  

Test for overall effect: Z=0.94(P=0.35)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others
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Analysis 5.2.   Comparison 5 Broad spectrum penicillins with beta-lactamase
inhibitors versus other regimens, Outcome 2 Mortality (all causes - ITT analysis).

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Cohn 2000 10/223 13/235 49.53% 0.8[0.34,1.87]

Dupont 2000 13/99 12/105 50.47% 1.17[0.51,2.71]

   

Total (95% CI) 322 340 100% 0.97[0.54,1.76]

Total events: 23 (Broad spectrum penic), 25 (Others)  

Heterogeneity: Tau2=0; Chi2=0.39, df=1(P=0.53); I2=0%  

Test for overall effect: Z=0.1(P=0.92)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others

 
 

Analysis 5.3.   Comparison 5 Broad spectrum penicillins with beta-lactamase
inhibitors versus other regimens, Outcome 3 Mortality (due to infection).

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Jaccard 1998 1/76 2/83 100% 0.54[0.05,6.08]

   

Total (95% CI) 76 83 100% 0.54[0.05,6.08]

Total events: 1 (Broad spectrum penic), 2 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.5(P=0.62)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others

 
 

Analysis 5.4.   Comparison 5 Broad spectrum penicillins with beta-lactamase
inhibitors versus other regimens, Outcome 4 Mortality (due to infection - ITT analysis).

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Cohn 2000 3/223 1/235 100% 3.19[0.33,30.91]

   

Total (95% CI) 223 235 100% 3.19[0.33,30.91]

Total events: 3 (Broad spectrum penic), 1 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1(P=0.32)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others
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Analysis 5.5.   Comparison 5 Broad spectrum penicillins with beta-
lactamase inhibitors versus other regimens, Outcome 5 Clinical success.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

5.5.1 Overall  

Brismar 1992 50/55 40/58 11.12% 4.5[1.54,13.18]

Cohn 2000 73/116 99/134 17.35% 0.6[0.35,1.03]

Dupont 2000 41/81 40/78 16.33% 0.97[0.52,1.81]

Investigators 1994 86/104 31/43 13.69% 1.85[0.8,4.28]

Jaccard 1998 72/76 77/83 9.05% 1.4[0.38,5.17]

Shyr 1995 43/46 28/30 5.72% 1.02[0.16,6.52]

Study 1986 36/46 33/37 9.49% 0.44[0.12,1.53]

Walker 1993 84/96 80/101 14.47% 1.84[0.85,3.98]

Subtotal (95% CI) 620 564 97.2% 1.22[0.74,2.02]

Total events: 485 (Broad spectrum penic), 428 (Others)  

Heterogeneity: Tau2=0.28; Chi2=17.02, df=7(P=0.02); I2=58.87%  

Test for overall effect: Z=0.79(P=0.43)  

   

5.5.2 Appendix  

Yellin 1985 59/67 38/38 2.8% 0.09[0.01,1.62]

Subtotal (95% CI) 67 38 2.8% 0.09[0.01,1.62]

Total events: 59 (Broad spectrum penic), 38 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.63(P=0.1)  

   

Total (95% CI) 687 602 100% 1.14[0.68,1.92]

Total events: 544 (Broad spectrum penic), 466 (Others)  

Heterogeneity: Tau2=0.33; Chi2=19.86, df=8(P=0.01); I2=59.73%  

Test for overall effect: Z=0.5(P=0.62)  

Test for subgroup differences: Chi2=3.04, df=1 (P=0.08), I2=67.08%  

Favours others 100.1 50.2 20.5 1 Favours broad spectr

 
 

Analysis 5.6.   Comparison 5 Broad spectrum penicillins with beta-lactamase
inhibitors versus other regimens, Outcome 6 Clinical success (ITT analysis).

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Brismar 1992 57/64 43/63 26.59% 3.79[1.47,9.77]

Cohn 2000 111/161 132/176 37.54% 0.74[0.46,1.19]

Dupont 2000 44/99 50/105 35.87% 0.88[0.51,1.53]

   

Total (95% CI) 324 344 100% 1.22[0.56,2.66]

Total events: 212 (Broad spectrum penic), 225 (Others)  

Heterogeneity: Tau2=0.36; Chi2=9.32, df=2(P=0.01); I2=78.54%  

Test for overall effect: Z=0.49(P=0.62)  

Favours others 100.1 50.2 20.5 1 Favours broad spectr
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Analysis 5.7.   Comparison 5 Broad spectrum penicillins with beta-lactamase
inhibitors versus other regimens, Outcome 7 Microbiological success.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Brismar 1992 38/41 37/49 17.07% 4.11[1.07,15.75]

Cohn 2000 68/96 79/102 29.78% 0.71[0.37,1.34]

Investigators 1994 90/104 32/43 24.8% 2.21[0.91,5.36]

Shyr 1995 29/30 18/20 7.38% 3.22[0.27,38.15]

Study 1986 33/40 21/32 20.97% 2.47[0.83,7.38]

   

Total (95% CI) 311 246 100% 1.84[0.87,3.89]

Total events: 258 (Broad spectrum penic), 187 (Others)  

Heterogeneity: Tau2=0.38; Chi2=9.33, df=4(P=0.05); I2=57.11%  

Test for overall effect: Z=1.6(P=0.11)  

Favours others 100.1 50.2 20.5 1 Favours broad spectr

 
 

Analysis 5.8.   Comparison 5 Broad spectrum penicillins with beta-
lactamase inhibitors versus other regimens, Outcome 8 Wound infection.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Cohn 2000 25/131 16/151 91.07% 1.99[1.01,3.92]

Walker 1993 1/96 0/101 4.04% 3.19[0.13,79.23]

Yellin 1985 5/67 0/38 4.89% 6.78[0.36,125.98]

   

Total (95% CI) 294 290 100% 2.15[1.13,4.11]

Total events: 31 (Broad spectrum penic), 16 (Others)  

Heterogeneity: Tau2=0; Chi2=0.72, df=2(P=0.7); I2=0%  

Test for overall effect: Z=2.33(P=0.02)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others

 
 

Analysis 5.9.   Comparison 5 Broad spectrum penicillins with beta-lactamase
inhibitors versus other regimens, Outcome 9 Intra-abdominal abscess.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Jaccard 1998 1/76 0/83 12.71% 3.32[0.13,82.68]

Walker 1993 4/96 5/101 72.59% 0.83[0.22,3.21]

Yellin 1985 3/67 0/38 14.7% 4.18[0.21,83.08]

   

Total (95% CI) 239 222 100% 1.26[0.4,3.97]

Total events: 8 (Broad spectrum penic), 5 (Others)  

Heterogeneity: Tau2=0; Chi2=1.35, df=2(P=0.51); I2=0%  

Test for overall effect: Z=0.4(P=0.69)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others
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Analysis 5.10.   Comparison 5 Broad spectrum penicillins with beta-
lactamase inhibitors versus other regimens, Outcome 10 Clinical sepsis.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Jaccard 1998 0/76 1/83 100% 0.36[0.01,8.96]

   

Total (95% CI) 76 83 100% 0.36[0.01,8.96]

Total events: 0 (Broad spectrum penic), 1 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.62(P=0.53)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others

 
 

Analysis 5.11.   Comparison 5 Broad spectrum penicillins with beta-
lactamase inhibitors versus other regimens, Outcome 11 Remote infection.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Walker 1993 3/96 7/101 100% 0.43[0.11,1.73]

   

Total (95% CI) 96 101 100% 0.43[0.11,1.73]

Total events: 3 (Broad spectrum penic), 7 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.19(P=0.24)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others

 
 

Analysis 5.12.   Comparison 5 Broad spectrum penicillins with beta-
lactamase inhibitors versus other regimens, Outcome 12 Superinfection.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Brismar 1992 0/41 2/49 8.17% 0.23[0.01,4.91]

Cohn 2000 8/116 9/134 78.81% 1.03[0.38,2.76]

Investigators 1994 2/104 1/43 13.02% 0.82[0.07,9.33]

   

Total (95% CI) 261 226 100% 0.88[0.37,2.12]

Total events: 10 (Broad spectrum penic), 12 (Others)  

Heterogeneity: Tau2=0; Chi2=0.85, df=2(P=0.65); I2=0%  

Test for overall effect: Z=0.28(P=0.78)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others
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Analysis 5.13.   Comparison 5 Broad spectrum penicillins with beta-
lactamase inhibitors versus other regimens, Outcome 13 Adverse reactions.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

5.13.1 Overall  

Brismar 1992 13/55 14/58 39.18% 0.97[0.41,2.31]

Study 1986 4/46 8/37 20.29% 0.35[0.1,1.25]

Yellin 1985 14/67 5/38 26.28% 1.74[0.57,5.29]

Subtotal (95% CI) 168 133 85.76% 0.89[0.39,2.02]

Total events: 31 (Broad spectrum penic), 27 (Others)  

Heterogeneity: Tau2=0.23; Chi2=3.51, df=2(P=0.17); I2=42.98%  

Test for overall effect: Z=0.28(P=0.78)  

   

5.13.2 Minor  

Shyr 1995 4/47 3/30 14.24% 0.84[0.17,4.03]

Subtotal (95% CI) 47 30 14.24% 0.84[0.17,4.03]

Total events: 4 (Broad spectrum penic), 3 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.22(P=0.82)  

   

Total (95% CI) 215 163 100% 0.9[0.48,1.67]

Total events: 35 (Broad spectrum penic), 30 (Others)  

Heterogeneity: Tau2=0.06; Chi2=3.52, df=3(P=0.32); I2=14.77%  

Test for overall effect: Z=0.33(P=0.74)  

Test for subgroup differences: Chi2=0, df=1 (P=0.95), I2=0%  

Favours broad spectr 100.1 50.2 20.5 1 Favours others

 
 

Analysis 5.14.   Comparison 5 Broad spectrum penicillins with beta-lactamase
inhibitors versus other regimens, Outcome 14 Adverse reactions (ITT analysis).

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

5.14.1 Overall  

Dupont 2000 58/111 66/116 40.66% 0.83[0.49,1.4]

Walker 1993 33/194 32/191 39.12% 1.02[0.6,1.74]

Subtotal (95% CI) 305 307 79.78% 0.92[0.63,1.33]

Total events: 91 (Broad spectrum penic), 98 (Others)  

Heterogeneity: Tau2=0; Chi2=0.29, df=1(P=0.59); I2=0%  

Test for overall effect: Z=0.45(P=0.65)  

   

5.14.2 Major  

Cohn 2000 16/223 14/235 20.22% 1.22[0.58,2.56]

Subtotal (95% CI) 223 235 20.22% 1.22[0.58,2.56]

Total events: 16 (Broad spectrum penic), 14 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.53(P=0.6)  

   

Total (95% CI) 528 542 100% 0.97[0.7,1.36]

Total events: 107 (Broad spectrum penic), 112 (Others)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others
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Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Heterogeneity: Tau2=0; Chi2=0.75, df=2(P=0.69); I2=0%  

Test for overall effect: Z=0.17(P=0.87)  

Test for subgroup differences: Chi2=0.45, df=1 (P=0.5), I2=0%  

Favours broad spectr 100.1 50.2 20.5 1 Favours others

 
 

Analysis 5.15.   Comparison 5 Broad spectrum penicillins with beta-
lactamase inhibitors versus other regimens, Outcome 15 Duration of therapy.

Study or subgroup Broad spec-
trum penic

Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dupont 2000 81 8.8 (3.5) 78 9.3 (2.7) 14.34% -0.5[-1.47,0.47]

Jaccard 1998 76 8.2 (2.8) 83 8.5 (3.3) 14.98% -0.3[-1.25,0.65]

Shyr 1995 47 4.3 (1.4) 30 4.6 (1.1) 43.73% -0.3[-0.86,0.26]

Yellin 1985 67 5.8 (1.6) 38 5.7 (1.9) 26.95% 0.1[-0.61,0.81]

   

Total *** 271   229   100% -0.22[-0.59,0.15]

Heterogeneity: Tau2=0; Chi2=1.21, df=3(P=0.75); I2=0%  

Test for overall effect: Z=1.18(P=0.24)  

Favours broad spectr 105-10 -5 0 Favours others

 
 

Analysis 5.16.   Comparison 5 Broad spectrum penicillins with beta-
lactamase inhibitors versus other regimens, Outcome 16 Days hospitalised.

Study or subgroup Broad spec-
trum penic

Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Yellin 1985 38 8.1 (1.9) 67 8.1 (3.3) 100% 0[-0.98,0.98]

   

Total *** 38   67   100% 0[-0.98,0.98]

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours broad spectr 105-10 -5 0 Favours others

 
 

Analysis 5.17.   Comparison 5 Broad spectrum penicillins with beta-lactamase
inhibitors versus other regimens, Outcome 17 Time to defervescence.

Study or subgroup Broad spec-
trum penic

Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Yellin 1985 67 4.4 (2.5) 38 3.9 (1.2) 100% 0.5[-0.21,1.21]

   

Total *** 67   38   100% 0.5[-0.21,1.21]

Heterogeneity: Not applicable  

Favours broad spectr 105-10 -5 0 Favours others
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Study or subgroup Broad spec-
trum penic

Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Test for overall effect: Z=1.39(P=0.17)  

Favours broad spectr 105-10 -5 0 Favours others

 
 

Comparison 6.   Broad spectrum penicillins, aminoglycosides and antianaerobes versus other regimens

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality (all causes) 1 43 Odds Ratio (M-H, Random, 95% CI) 0.10 [0.00, 1.99]

2 Mortality (due to infec-
tion)

1 43 Odds Ratio (M-H, Random, 95% CI) 0.14 [0.01, 3.16]

3 Clinical success 1 43 Odds Ratio (M-H, Random, 95% CI) 2.06 [0.31, 13.81]

3.1 Overall 1 43 Odds Ratio (M-H, Random, 95% CI) 2.06 [0.31, 13.81]

4 Microbiological success 1 9 Odds Ratio (M-H, Random, 95% CI) 0.4 [0.02, 10.02]

5 Wound infection 1 43 Odds Ratio (M-H, Random, 95% CI) 0.37 [0.03, 4.42]

6 Remote infection 1 43 Odds Ratio (M-H, Random, 95% CI) 0.57 [0.14, 2.27]

7 Superinfection 1 43 Odds Ratio (M-H, Random, 95% CI) 0.77 [0.10, 6.06]

8 Adverse reactions 1 43 Odds Ratio (M-H, Random, 95% CI) 0.78 [0.05, 13.39]

8.1 Minor adverse reac-
tions

1 43 Odds Ratio (M-H, Random, 95% CI) 0.78 [0.05, 13.39]

 
 

Analysis 6.1.   Comparison 6 Broad spectrum penicillins, aminoglycosides
and antianaerobes versus other regimens, Outcome 1 Mortality (all causes).

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Leaper 1987 0/24 3/19 100% 0.1[0,1.99]

   

Total (95% CI) 24 19 100% 0.1[0,1.99]

Total events: 0 (Broad spectrum penic), 3 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.52(P=0.13)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others
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Analysis 6.2.   Comparison 6 Broad spectrum penicillins, aminoglycosides and
antianaerobes versus other regimens, Outcome 2 Mortality (due to infection).

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Leaper 1987 0/24 2/19 100% 0.14[0.01,3.16]

   

Total (95% CI) 24 19 100% 0.14[0.01,3.16]

Total events: 0 (Broad spectrum penic), 2 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.23(P=0.22)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others

 
 

Analysis 6.3.   Comparison 6 Broad spectrum penicillins, aminoglycosides
and antianaerobes versus other regimens, Outcome 3 Clinical success.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

6.3.1 Overall  

Leaper 1987 22/24 16/19 100% 2.06[0.31,13.81]

Subtotal (95% CI) 24 19 100% 2.06[0.31,13.81]

Total events: 22 (Broad spectrum penic), 16 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.75(P=0.46)  

   

Total (95% CI) 24 19 100% 2.06[0.31,13.81]

Total events: 22 (Broad spectrum penic), 16 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.75(P=0.46)  

Favours others 100.1 50.2 20.5 1 Favours broad spectr

 
 

Analysis 6.4.   Comparison 6 Broad spectrum penicillins, aminoglycosides and
antianaerobes versus other regimens, Outcome 4 Microbiological success.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Leaper 1987 1/2 5/7 100% 0.4[0.02,10.02]

   

Total (95% CI) 2 7 100% 0.4[0.02,10.02]

Total events: 1 (Broad spectrum penic), 5 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.56(P=0.58)  

Favours others 100.1 50.2 20.5 1 Favours broad spectr
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Analysis 6.5.   Comparison 6 Broad spectrum penicillins, aminoglycosides
and antianaerobes versus other regimens, Outcome 5 Wound infection.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Leaper 1987 1/24 2/19 100% 0.37[0.03,4.42]

   

Total (95% CI) 24 19 100% 0.37[0.03,4.42]

Total events: 1 (Broad spectrum penic), 2 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.79(P=0.43)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others

 
 

Analysis 6.6.   Comparison 6 Broad spectrum penicillins, aminoglycosides
and antianaerobes versus other regimens, Outcome 6 Remote infection.

Study or subgroup broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Leaper 1987 5/24 6/19 100% 0.57[0.14,2.27]

   

Total (95% CI) 24 19 100% 0.57[0.14,2.27]

Total events: 5 (broad spectrum penic), 6 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.8(P=0.43)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others

 
 

Analysis 6.7.   Comparison 6 Broad spectrum penicillins, aminoglycosides
and antianaerobes versus other regimens, Outcome 7 Superinfection.

Study or subgroup Broad spec-
trum penic

Ohers Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Leaper 1987 2/24 2/19 100% 0.77[0.1,6.06]

   

Total (95% CI) 24 19 100% 0.77[0.1,6.06]

Total events: 2 (Broad spectrum penic), 2 (Ohers)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.25(P=0.81)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others
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Analysis 6.8.   Comparison 6 Broad spectrum penicillins, aminoglycosides
and antianaerobes versus other regimens, Outcome 8 Adverse reactions.

Study or subgroup Broad spec-
trum penic

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

6.8.1 Minor adverse reactions  

Leaper 1987 1/24 1/19 100% 0.78[0.05,13.39]

Subtotal (95% CI) 24 19 100% 0.78[0.05,13.39]

Total events: 1 (Broad spectrum penic), 1 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.17(P=0.87)  

   

Total (95% CI) 24 19 100% 0.78[0.05,13.39]

Total events: 1 (Broad spectrum penic), 1 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.17(P=0.87)  

Favours broad spectr 100.1 50.2 20.5 1 Favours others

 
 

Comparison 7.   Carbapenems versus other regimens

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality (all causes) 5 494 Odds Ratio (M-H, Random, 95% CI) 1.35 [0.40, 4.56]

2 Mortality (all causes -ITT
analysis)

5 1496 Odds Ratio (M-H, Random, 95% CI) 1.04 [0.62, 1.76]

3 Mortality (due to infec-
tion)

6 852 Odds Ratio (M-H, Random, 95% CI) 0.78 [0.30, 2.03]

4 Mortality (due to infec-
tion - ITT analysis)

2 623 Odds Ratio (M-H, Random, 95% CI) 0.75 [0.11, 5.03]

5 Clinical success 13 1720 Odds Ratio (M-H, Random, 95% CI) 1.15 [0.78, 1.70]

5.1 Overall 12 1591 Odds Ratio (M-H, Random, 95% CI) 1.15 [0.76, 1.75]

5.2 Appendix 1 129 Odds Ratio (M-H, Random, 95% CI) 1.16 [0.34, 4.01]

6 Clinical success (ITT
analysis)

4 1384 Odds Ratio (M-H, Random, 95% CI) 0.71 [0.47, 1.07]

7 Microbiological success 3 164 Odds Ratio (M-H, Random, 95% CI) 1.10 [0.15, 8.19]

8 Microbiological success
(ITT analysis)

2 654 Odds Ratio (M-H, Random, 95% CI) 0.78 [0.49, 1.24]

9 Wound infection 4 528 Odds Ratio (M-H, Random, 95% CI) 0.73 [0.36, 1.49]

10 Intra-abdominal ab-
scess

4 644 Odds Ratio (M-H, Random, 95% CI) 1.15 [0.61, 2.18]

11 Clinical sepsis 3 551 Odds Ratio (M-H, Random, 95% CI) 0.97 [0.31, 3.01]
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

12 Remote infection 2 123 Odds Ratio (M-H, Random, 95% CI) 2.15 [0.61, 7.56]

13 Superinfection 4 278 Odds Ratio (M-H, Random, 95% CI) 1.01 [0.28, 3.64]

14 Adverse reactions 1 43 Odds Ratio (M-H, Random, 95% CI) 1.28 [0.07, 21.86]

14.1 Overall 1 43 Odds Ratio (M-H, Random, 95% CI) 1.28 [0.07, 21.86]

15 Adverse reactions (ITT
analysis)

5 1396 Odds Ratio (M-H, Random, 95% CI) 0.83 [0.63, 1.10]

15.1 Overall 4 881 Odds Ratio (M-H, Random, 95% CI) 0.75 [0.55, 1.02]

15.2 Major 1 515 Odds Ratio (M-H, Random, 95% CI) 1.33 [0.68, 2.62]

16 Duration of therapy 2 288 Mean Difference (IV, Random, 95% CI) -0.49 [-1.96, 0.98]

17 Days hospitalised 1 129 Mean Difference (IV, Random, 95% CI) -1.40 [-2.47, -0.33]

18 TIme to defervescence 1 129 Mean Difference (IV, Random, 95% CI) -1.30 [-1.98, -0.62]

 
 

Analysis 7.1.   Comparison 7 Carbapenems versus other regimens, Outcome 1 Mortality (all causes).

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Brismar 1992 4/58 0/55 12.68% 9.17[0.48,174.33]

Christou 1996 2/74 2/80 21.38% 1.08[0.15,7.89]

de Groot 1993 2/38 2/42 21.07% 1.11[0.15,8.3]

Leaper 1987 3/19 0/24 12.16% 10.39[0.5,214.74]

Poenaru 1990 4/52 9/52 32.71% 0.4[0.11,1.39]

   

Total (95% CI) 241 253 100% 1.35[0.4,4.56]

Total events: 15 (Carbapenems), 13 (Others)  

Heterogeneity: Tau2=0.77; Chi2=6.82, df=4(P=0.15); I2=41.33%  

Test for overall effect: Z=0.49(P=0.62)  

Favours carbapenems 100.1 50.2 20.5 1 Favours others

 
 

Analysis 7.2.   Comparison 7 Carbapenems versus other regimens, Outcome 2 Mortality (all causes -ITT analysis).

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Angeras 1996 19/258 12/257 49.1% 1.62[0.77,3.42]

Christou 1996 3/104 2/109 8.31% 1.59[0.26,9.71]

Eckhauser 1992 2/66 4/79 9.09% 0.59[0.1,3.3]

Kempf 1996 3/48 5/46 12.21% 0.55[0.12,2.43]

Solomkin 2001 5/270 8/259 21.28% 0.59[0.19,1.83]

   

Favours carbapenems 100.1 50.2 20.5 1 Favours others
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Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Total (95% CI) 746 750 100% 1.04[0.62,1.76]

Total events: 32 (Carbapenems), 31 (Others)  

Heterogeneity: Tau2=0; Chi2=3.67, df=4(P=0.45); I2=0%  

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

Favours carbapenems 100.1 50.2 20.5 1 Favours others

 
 

Analysis 7.3.   Comparison 7 Carbapenems versus other regimens, Outcome 3 Mortality (due to infection).

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Christou 1996 1/74 2/80 14.85% 0.53[0.05,6.02]

de Groot 1993 2/38 1/42 14.62% 2.28[0.2,26.18]

Jaccard 1998 2/83 1/76 14.86% 1.85[0.16,20.84]

Leaper 1987 2/19 0/24 9.23% 7[0.32,155.03]

Poenaru 1990 2/52 7/52 31.47% 0.26[0.05,1.3]

Solomkin 2001 1/162 2/150 14.98% 0.46[0.04,5.12]

   

Total (95% CI) 428 424 100% 0.78[0.3,2.03]

Total events: 10 (Carbapenems), 13 (Others)  

Heterogeneity: Tau2=0.07; Chi2=5.24, df=5(P=0.39); I2=4.56%  

Test for overall effect: Z=0.5(P=0.61)  

Favours carbapenems 100.1 50.2 20.5 1 Favours others

 
 

Analysis 7.4.   Comparison 7 Carbapenems versus other
regimens, Outcome 4 Mortality (due to infection - ITT analysis).

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Kempf 1996 0/48 2/46 31.59% 0.18[0.01,3.93]

Solomkin 2001 3/270 2/259 68.41% 1.44[0.24,8.71]

   

Total (95% CI) 318 305 100% 0.75[0.11,5.03]

Total events: 3 (Carbapenems), 4 (Others)  

Heterogeneity: Tau2=0.53; Chi2=1.33, df=1(P=0.25); I2=24.53%  

Test for overall effect: Z=0.29(P=0.77)  

Favours carbapenems 100.1 50.2 20.5 1 Favours others

 
 

Analysis 7.5.   Comparison 7 Carbapenems versus other regimens, Outcome 5 Clinical success.

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

7.5.1 Overall  

Angeras 1996 130/161 124/145 12.08% 0.71[0.39,1.3]

Brismar 1992 40/58 50/55 7.39% 0.22[0.08,0.65]

Favours others 100.1 50.2 20.5 1 Favours carbapenems
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Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Christou 1996 65/74 67/80 8.75% 1.4[0.56,3.5]

de Groot 1993 27/38 27/42 8.5% 1.36[0.53,3.5]

Eckhauser 1992 47/53 49/64 7.76% 2.4[0.86,6.7]

Gozenbach 1987 38/47 31/46 8.41% 2.04[0.79,5.3]

Jaccard 1998 77/83 72/76 5.81% 0.71[0.19,2.63]

Kempf 1996 40/43 28/40 5.53% 5.71[1.48,22.14]

Leaper 1987 16/19 22/24 3.33% 0.48[0.07,3.25]

Poenaru 1990 41/52 35/52 9.07% 1.81[0.75,4.38]

Scandinavian 1984 6/11 8/16 4.62% 1.2[0.26,5.59]

Solomkin 2001 130/162 123/150 12.53% 0.89[0.51,1.57]

Subtotal (95% CI) 801 790 93.79% 1.15[0.76,1.75]

Total events: 657 (Carbapenems), 636 (Others)  

Heterogeneity: Tau2=0.26; Chi2=23.39, df=11(P=0.02); I2=52.96%  

Test for overall effect: Z=0.68(P=0.5)  

   

7.5.2 Appendix  

Berne 1996 58/63 60/66 6.21% 1.16[0.34,4.01]

Subtotal (95% CI) 63 66 6.21% 1.16[0.34,4.01]

Total events: 58 (Carbapenems), 60 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.23(P=0.81)  

   

Total (95% CI) 864 856 100% 1.15[0.78,1.7]

Total events: 715 (Carbapenems), 696 (Others)  

Heterogeneity: Tau2=0.23; Chi2=23.4, df=12(P=0.02); I2=48.71%  

Test for overall effect: Z=0.72(P=0.47)  

Test for subgroup differences: Chi2=0, df=1 (P=0.99), I2=0%  

Favours others 100.1 50.2 20.5 1 Favours carbapenems

 
 

Analysis 7.6.   Comparison 7 Carbapenems versus other regimens, Outcome 6 Clinical success (ITT analysis).

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Angeras 1996 213/258 222/257 31.51% 0.75[0.46,1.21]

Brismar 1992 43/63 57/64 14.22% 0.26[0.1,0.68]

Christou 1996 86/104 89/109 21.31% 1.07[0.53,2.17]

Solomkin 2001 219/270 219/259 32.96% 0.78[0.5,1.24]

   

Total (95% CI) 695 689 100% 0.71[0.47,1.07]

Total events: 561 (Carbapenems), 587 (Others)  

Heterogeneity: Tau2=0.08; Chi2=5.69, df=3(P=0.13); I2=47.29%  

Test for overall effect: Z=1.63(P=0.1)  

Favours others 100.1 50.2 20.5 1 Favours carbapenems
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Analysis 7.7.   Comparison 7 Carbapenems versus other regimens, Outcome 7 Microbiological success.

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Brismar 1992 37/49 38/41 40.98% 0.24[0.06,0.93]

Kempf 1996 31/33 26/32 37.11% 3.58[0.66,19.25]

Leaper 1987 5/7 1/2 21.91% 2.5[0.1,62.6]

   

Total (95% CI) 89 75 100% 1.1[0.15,8.19]

Total events: 73 (Carbapenems), 65 (Others)  

Heterogeneity: Tau2=2.09; Chi2=6.54, df=2(P=0.04); I2=69.4%  

Test for overall effect: Z=0.09(P=0.93)  

Favours others 100.1 50.2 20.5 1 Favours carbapenems

 
 

Analysis 7.8.   Comparison 7 Carbapenems versus other regimens, Outcome 8 Microbiological success (ITT analysis).

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Angeras 1996 224/258 233/257 70.44% 0.68[0.39,1.18]

Eckhauser 1992 54/66 59/73 29.56% 1.07[0.45,2.51]

   

Total (95% CI) 324 330 100% 0.78[0.49,1.24]

Total events: 278 (Carbapenems), 292 (Others)  

Heterogeneity: Tau2=0; Chi2=0.76, df=1(P=0.38); I2=0%  

Test for overall effect: Z=1.07(P=0.28)  

Favours others 100.1 50.2 20.5 1 Favours carbapenems

 
 

Analysis 7.9.   Comparison 7 Carbapenems versus other regimens, Outcome 9 Wound infection.

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

de Groot 1993 6/38 7/42 29.39% 0.94[0.28,3.09]

Gozenbach 1987 4/47 11/46 27.93% 0.3[0.09,1.01]

Leaper 1987 2/19 1/24 7.82% 2.71[0.23,32.34]

Solomkin 2001 7/162 7/150 34.86% 0.92[0.32,2.7]

   

Total (95% CI) 266 262 100% 0.73[0.36,1.49]

Total events: 19 (Carbapenems), 26 (Others)  

Heterogeneity: Tau2=0.08; Chi2=3.5, df=3(P=0.32); I2=14.34%  

Test for overall effect: Z=0.85(P=0.39)  

Favours carbapenems 100.1 50.2 20.5 1 Favours others

 
 

Analysis 7.10.   Comparison 7 Carbapenems versus other regimens, Outcome 10 Intra-abdominal abscess.

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

de Groot 1993 1/38 2/42 6.85% 0.54[0.05,6.21]
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Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Gozenbach 1987 1/47 0/46 3.92% 3[0.12,75.56]

Jaccard 1998 0/83 1/76 3.95% 0.3[0.01,7.51]

Solomkin 2001 21/162 16/150 85.28% 1.25[0.62,2.49]

   

Total (95% CI) 330 314 100% 1.15[0.61,2.18]

Total events: 23 (Carbapenems), 19 (Others)  

Heterogeneity: Tau2=0; Chi2=1.43, df=3(P=0.7); I2=0%  

Test for overall effect: Z=0.44(P=0.66)  

Favours carbapenems 100.1 50.2 20.5 1 Favours others

 
 

Analysis 7.11.   Comparison 7 Carbapenems versus other regimens, Outcome 11 Clinical sepsis.

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

de Groot 1993 2/38 3/42 37.97% 0.72[0.11,4.57]

Jaccard 1998 1/83 0/76 12.51% 2.78[0.11,69.32]

Solomkin 2001 3/162 3/150 49.53% 0.92[0.18,4.65]

   

Total (95% CI) 283 268 100% 0.97[0.31,3.01]

Total events: 6 (Carbapenems), 6 (Others)  

Heterogeneity: Tau2=0; Chi2=0.52, df=2(P=0.77); I2=0%  

Test for overall effect: Z=0.06(P=0.95)  

Favours carbapenems 100.1 50.2 20.5 1 Favours others

 
 

Analysis 7.12.   Comparison 7 Carbapenems versus other regimens, Outcome 12 Remote infection.

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

de Groot 1993 2/38 0/42 16.84% 5.82[0.27,125.22]

Leaper 1987 6/19 5/24 83.16% 1.75[0.44,6.98]

   

Total (95% CI) 57 66 100% 2.15[0.61,7.56]

Total events: 8 (Carbapenems), 5 (Others)  

Heterogeneity: Tau2=0; Chi2=0.5, df=1(P=0.48); I2=0%  

Test for overall effect: Z=1.19(P=0.23)  
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Analysis 7.13.   Comparison 7 Carbapenems versus other regimens, Outcome 13 Superinfection.

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Brismar 1992 2/49 0/41 17.59% 4.37[0.2,93.62]

de Groot 1993 1/38 2/42 27.71% 0.54[0.05,6.21]

Kempf 1996 0/33 1/32 15.76% 0.31[0.01,7.98]

Favours carbapenems 100.1 50.2 20.5 1 Favours others

Antibiotic regimens for secondary peritonitis of gastrointestinal origin in adults (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

90



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Leaper 1987 2/19 2/24 38.94% 1.29[0.17,10.15]

   

Total (95% CI) 139 139 100% 1.01[0.28,3.64]

Total events: 5 (Carbapenems), 5 (Others)  

Heterogeneity: Tau2=0; Chi2=1.69, df=3(P=0.64); I2=0%  

Test for overall effect: Z=0.01(P=0.99)  

Favours carbapenems 100.1 50.2 20.5 1 Favours others

 
 

Analysis 7.14.   Comparison 7 Carbapenems versus other regimens, Outcome 14 Adverse reactions.

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

7.14.1 Overall  

Leaper 1987 1/19 1/24 100% 1.28[0.07,21.86]

Subtotal (95% CI) 19 24 100% 1.28[0.07,21.86]

Total events: 1 (Carbapenems), 1 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.17(P=0.87)  

   

Total (95% CI) 19 24 100% 1.28[0.07,21.86]

Total events: 1 (Carbapenems), 1 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.17(P=0.87)  

Favours carbapenems 100.1 50.2 20.5 1 Favours others

 
 

Analysis 7.15.   Comparison 7 Carbapenems versus other regimens, Outcome 15 Adverse reactions (ITT analysis).

Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

7.15.1 Overall  

Brismar 1992 14/58 13/55 10.55% 1.03[0.43,2.44]

Eckhauser 1992 6/66 8/79 6.38% 0.89[0.29,2.7]

Kempf 1996 12/48 13/46 9.41% 0.85[0.34,2.11]

Solomkin 2001 70/270 88/259 56.32% 0.68[0.47,0.99]

Subtotal (95% CI) 442 439 82.65% 0.75[0.55,1.02]

Total events: 102 (Carbapenems), 122 (Others)  

Heterogeneity: Tau2=0; Chi2=0.93, df=3(P=0.82); I2=0%  

Test for overall effect: Z=1.82(P=0.07)  

   

7.15.2 Major  

Angeras 1996 21/258 16/257 17.35% 1.33[0.68,2.62]

Subtotal (95% CI) 258 257 17.35% 1.33[0.68,2.62]

Total events: 21 (Carbapenems), 16 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.84(P=0.4)  

   

Total (95% CI) 700 696 100% 0.83[0.63,1.1]
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Study or subgroup Carbapenems Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Total events: 123 (Carbapenems), 138 (Others)  

Heterogeneity: Tau2=0; Chi2=3.24, df=4(P=0.52); I2=0%  

Test for overall effect: Z=1.31(P=0.19)  

Test for subgroup differences: Chi2=2.31, df=1 (P=0.13), I2=56.8%  

Favours carbapenems 100.1 50.2 20.5 1 Favours others

 
 

Analysis 7.16.   Comparison 7 Carbapenems versus other regimens, Outcome 16 Duration of therapy.

Study or subgroup Carbapenems Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Berne 1996 63 6.1 (1.6) 66 7.3 (2.2) 52.68% -1.2[-1.86,-0.54]

Jaccard 1998 83 8.5 (3.3) 76 8.2 (2.8) 47.32% 0.3[-0.65,1.25]

   

Total *** 146   142   100% -0.49[-1.96,0.98]

Heterogeneity: Tau2=0.95; Chi2=6.46, df=1(P=0.01); I2=84.52%  

Test for overall effect: Z=0.65(P=0.51)  

Favours carbapenems 105-10 -5 0 Favours others

 
 

Analysis 7.17.   Comparison 7 Carbapenems versus other regimens, Outcome 17 Days hospitalised.

Study or subgroup Carbapenems Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Berne 1996 63 8 (3.5) 66 9.4 (2.6) 100% -1.4[-2.47,-0.33]

   

Total *** 63   66   100% -1.4[-2.47,-0.33]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.57(P=0.01)  
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Analysis 7.18.   Comparison 7 Carbapenems versus other regimens, Outcome 18 TIme to defervescence.

Study or subgroup Carbapenems Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Berne 1996 63 3.1 (1.7) 66 4.4 (2.2) 100% -1.3[-1.98,-0.62]

   

Total *** 63   66   100% -1.3[-1.98,-0.62]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.77(P=0)  
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Comparison 8.   Cephalosporins alone versus other regimens

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality (all causes) 5 600 Odds Ratio (M-H, Random, 95% CI) 0.65 [0.27, 1.57]

2 Mortality (all causes - ITT
analysis)

1 213 Odds Ratio (M-H, Random, 95% CI) 0.63 [0.10, 3.84]

3 Mortality (due to infec-
tion)

3 331 Odds Ratio (M-H, Random, 95% CI) 1.21 [0.37, 3.89]

4 Clinical success 8 993 Odds Ratio (M-H, Random, 95% CI) 0.95 [0.54, 1.67]

4.1 Overall 6 787 Odds Ratio (M-H, Random, 95% CI) 1.03 [0.59, 1.80]

4.2 Appendix 2 206 Odds Ratio (M-H, Random, 95% CI) 0.44 [0.03, 6.25]

5 Clinical success (ITT
analysis)

2 373 Odds Ratio (M-H, Random, 95% CI) 1.25 [0.57, 2.74]

5.1 Overall 2 373 Odds Ratio (M-H, Random, 95% CI) 1.25 [0.57, 2.74]

6 Microbiological success 1 76 Odds Ratio (M-H, Random, 95% CI) 1.72 [0.62, 4.75]

7 Wound infection 8 961 Odds Ratio (M-H, Random, 95% CI) 1.08 [0.56, 2.05]

8 Intra-abdominal abscess 5 580 Odds Ratio (M-H, Random, 95% CI) 1.07 [0.51, 2.26]

9 Clinical sepsis 3 317 Odds Ratio (M-H, Random, 95% CI) 1.05 [0.27, 4.19]

10 Remote infection 2 309 Odds Ratio (M-H, Random, 95% CI) 1.31 [0.52, 3.30]

11 Adverse reactions 2 282 Odds Ratio (M-H, Random, 95% CI) 0.84 [0.29, 2.44]

11.1 Overall 1 152 Odds Ratio (M-H, Random, 95% CI) 2.03 [0.18, 22.84]

11.2 Minor adverse reac-
tions

1 130 Odds Ratio (M-H, Random, 95% CI) 0.68 [0.21, 2.23]

12 Adverse reactions (ITT
analysis)

2 498 Odds Ratio (M-H, Random, 95% CI) 1.02 [0.65, 1.60]

12.1 Overall 2 498 Odds Ratio (M-H, Random, 95% CI) 1.02 [0.65, 1.60]

13 Duration of therapy 1 76 Mean Difference (IV, Random, 95% CI) 0.40 [-0.54, 1.34]

14 Days hospitalised 1 76 Mean Difference (IV, Random, 95% CI) -0.30 [-1.67, 1.07]

15 Time to defervescence 1 76 Mean Difference (IV, Random, 95% CI) 0.10 [-0.60, 0.80]
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Analysis 8.1.   Comparison 8 Cephalosporins alone versus other regimens, Outcome 1 Mortality (all causes).

Study or subgroup Cephalosporins Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Busuttil 1984 0/31 3/34 8.61% 0.14[0.01,2.88]

Christou 1996 2/80 2/74 19.69% 0.92[0.13,6.73]

Scott 1987 3/53 3/54 28.63% 1.02[0.2,5.3]

Tornqvist 1985 3/59 5/63 35.57% 0.62[0.14,2.72]

Torres 1999 0/76 1/76 7.51% 0.33[0.01,8.2]

   

Total (95% CI) 299 301 100% 0.65[0.27,1.57]

Total events: 8 (Cephalosporins), 14 (Others)  

Heterogeneity: Tau2=0; Chi2=1.59, df=4(P=0.81); I2=0%  

Test for overall effect: Z=0.96(P=0.34)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others

 
 

Analysis 8.2.   Comparison 8 Cephalosporins alone versus other
regimens, Outcome 2 Mortality (all causes - ITT analysis).

Study or subgroup Cephalosporins Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Christou 1996 2/109 3/104 100% 0.63[0.1,3.84]

   

Total (95% CI) 109 104 100% 0.63[0.1,3.84]

Total events: 2 (Cephalosporins), 3 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.5(P=0.62)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others

 
 

Analysis 8.3.   Comparison 8 Cephalosporins alone versus other regimens, Outcome 3 Mortality (due to infection).

Study or subgroup Cephalosporins Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Busuttil 1984 0/31 2/34 14.45% 0.21[0.01,4.47]

Christou 1996 2/80 1/74 23.31% 1.87[0.17,21.08]

Malangoni 1985 5/59 3/53 62.23% 1.54[0.35,6.79]

   

Total (95% CI) 170 161 100% 1.21[0.37,3.89]

Total events: 7 (Cephalosporins), 6 (Others)  

Heterogeneity: Tau2=0; Chi2=1.53, df=2(P=0.47); I2=0%  

Test for overall effect: Z=0.32(P=0.75)  
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Analysis 8.4.   Comparison 8 Cephalosporins alone versus other regimens, Outcome 4 Clinical success.

Study or subgroup Cephalosporins Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

8.4.1 Overall  

Busuttil 1984 24/31 28/34 12.24% 0.73[0.22,2.49]

Christou 1996 67/80 65/74 16.39% 0.71[0.29,1.78]

Malangoni 1985 49/59 42/53 15.85% 1.28[0.5,3.32]

Scott 1987 46/53 41/54 14.96% 2.08[0.76,5.72]

Torres 1999 75/76 70/76 5.54% 6.43[0.75,54.74]

Walker 1993 80/101 84/96 18.76% 0.54[0.25,1.18]

Subtotal (95% CI) 400 387 83.74% 1.03[0.59,1.8]

Total events: 341 (Cephalosporins), 330 (Others)  

Heterogeneity: Tau2=0.19; Chi2=8.34, df=5(P=0.14); I2=40.06%  

Test for overall effect: Z=0.12(P=0.91)  

   

8.4.2 Appendix  

Berne 1982 73/90 39/40 5.93% 0.11[0.01,0.86]

Hopkins 1994 36/40 31/36 10.34% 1.45[0.36,5.89]

Subtotal (95% CI) 130 76 16.26% 0.44[0.03,6.25]

Total events: 109 (Cephalosporins), 70 (Others)  

Heterogeneity: Tau2=2.87; Chi2=4.56, df=1(P=0.03); I2=78.09%  

Test for overall effect: Z=0.6(P=0.55)  

   

Total (95% CI) 530 463 100% 0.95[0.54,1.67]

Total events: 450 (Cephalosporins), 400 (Others)  

Heterogeneity: Tau2=0.28; Chi2=12.91, df=7(P=0.07); I2=45.79%  

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

Test for subgroup differences: Chi2=0.38, df=1 (P=0.54), I2=0%  

Favours others 100.1 50.2 20.5 1 Favours cephalospori

 
 

Analysis 8.5.   Comparison 8 Cephalosporins alone versus other regimens, Outcome 5 Clinical success (ITT analysis).

Study or subgroup Cephalosporins Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

8.5.1 Overall  

Christou 1996 89/109 86/104 64.34% 0.93[0.46,1.88]

Torres 1999 75/80 70/80 35.66% 2.14[0.7,6.58]

Subtotal (95% CI) 189 184 100% 1.25[0.57,2.74]

Total events: 164 (Cephalosporins), 156 (Others)  

Heterogeneity: Tau2=0.12; Chi2=1.52, df=1(P=0.22); I2=34.36%  

Test for overall effect: Z=0.57(P=0.57)  

   

Total (95% CI) 189 184 100% 1.25[0.57,2.74]

Total events: 164 (Cephalosporins), 156 (Others)  

Heterogeneity: Tau2=0.12; Chi2=1.52, df=1(P=0.22); I2=34.36%  

Test for overall effect: Z=0.57(P=0.57)  
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Analysis 8.6.   Comparison 8 Cephalosporins alone versus other regimens, Outcome 6 Microbiological success.

Study or subgroup Cephalosporins Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Hopkins 1994 31/40 24/36 100% 1.72[0.62,4.75]

   

Total (95% CI) 40 36 100% 1.72[0.62,4.75]

Total events: 31 (Cephalosporins), 24 (Others)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.05(P=0.29)  
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Analysis 8.7.   Comparison 8 Cephalosporins alone versus other regimens, Outcome 7 Wound infection.

Study or subgroup Cephalosporins Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Berne 1982 8/90 1/40 8.09% 3.8[0.46,31.49]

Busuttil 1984 5/31 1/34 7.5% 6.35[0.7,57.72]

Hopkins 1994 4/40 1/36 7.31% 3.89[0.41,36.54]

Malangoni 1985 2/59 2/53 8.92% 0.89[0.12,6.59]

Scott 1987 6/53 9/54 21.58% 0.64[0.21,1.94]

Tornqvist 1985 5/59 4/63 16.28% 1.37[0.35,5.35]

Torres 1999 8/76 14/76 26.51% 0.52[0.2,1.33]

Walker 1993 0/101 1/96 3.8% 0.31[0.01,7.79]

   

Total (95% CI) 509 452 100% 1.08[0.56,2.05]

Total events: 38 (Cephalosporins), 33 (Others)  

Heterogeneity: Tau2=0.18; Chi2=8.95, df=7(P=0.26); I2=21.75%  

Test for overall effect: Z=0.22(P=0.82)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others

 
 

Analysis 8.8.   Comparison 8 Cephalosporins alone versus other regimens, Outcome 8 Intra-abdominal abscess.

Study or subgroup Cephalosporins Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Berne 1982 6/90 0/40 6.57% 6.23[0.34,113.32]

Busuttil 1984 2/31 2/34 13.51% 1.1[0.15,8.35]

Hopkins 1994 0/40 1/36 5.29% 0.29[0.01,7.4]

Malangoni 1985 7/59 7/53 44.07% 0.88[0.29,2.71]

Walker 1993 5/101 4/96 30.55% 1.2[0.31,4.6]

   

Total (95% CI) 321 259 100% 1.07[0.51,2.26]

Total events: 20 (Cephalosporins), 14 (Others)  

Heterogeneity: Tau2=0; Chi2=2.23, df=4(P=0.69); I2=0%  

Test for overall effect: Z=0.18(P=0.85)  
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Analysis 8.9.   Comparison 8 Cephalosporins alone versus other regimens, Outcome 9 Clinical sepsis.

Study or subgroup Cephalosporins Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Berne 1982 3/90 0/40 18.85% 3.24[0.16,64.21]

Busuttil 1984 0/31 3/34 18.65% 0.14[0.01,2.88]

Tornqvist 1985 5/59 4/63 62.5% 1.37[0.35,5.35]

   

Total (95% CI) 180 137 100% 1.05[0.27,4.19]

Total events: 8 (Cephalosporins), 7 (Others)  

Heterogeneity: Tau2=0.31; Chi2=2.41, df=2(P=0.3); I2=17.04%  

Test for overall effect: Z=0.08(P=0.94)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others

 
 

Analysis 8.10.   Comparison 8 Cephalosporins alone versus other regimens, Outcome 10 Remote infection.

Study or subgroup Cephalosporins Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Malangoni 1985 7/59 7/53 59.27% 0.88[0.29,2.71]

Walker 1993 7/101 3/96 40.73% 2.31[0.58,9.2]

   

Total (95% CI) 160 149 100% 1.31[0.52,3.3]

Total events: 14 (Cephalosporins), 10 (Others)  

Heterogeneity: Tau2=0.05; Chi2=1.12, df=1(P=0.29); I2=10.58%  

Test for overall effect: Z=0.57(P=0.57)  

Favours others 100.1 50.2 20.5 1 Favours cephalospori

 
 

Analysis 8.11.   Comparison 8 Cephalosporins alone versus other regimens, Outcome 11 Adverse reactions.

Study or subgroup Cephalosporins Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

8.11.1 Overall  

Torres 1999 2/76 1/76 19.33% 2.03[0.18,22.84]

Subtotal (95% CI) 76 76 19.33% 2.03[0.18,22.84]

Total events: 2 (Cephalosporins), 1 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.57(P=0.57)  

   

8.11.2 Minor adverse reactions  

Berne 1982 8/90 5/40 80.67% 0.68[0.21,2.23]

Subtotal (95% CI) 90 40 80.67% 0.68[0.21,2.23]

Total events: 8 (Cephalosporins), 5 (Others)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.63(P=0.53)  

   

Total (95% CI) 166 116 100% 0.84[0.29,2.44]

Total events: 10 (Cephalosporins), 6 (Others)  

Heterogeneity: Tau2=0; Chi2=0.63, df=1(P=0.43); I2=0%  

Test for overall effect: Z=0.32(P=0.75)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others
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Study or subgroup Cephalosporins Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Test for subgroup differences: Chi2=0.63, df=1 (P=0.43), I2=0%  

Favours cephalospori 100.1 50.2 20.5 1 Favours others

 
 

Analysis 8.12.   Comparison 8 Cephalosporins alone versus
other regimens, Outcome 12 Adverse reactions (ITT analysis).

Study or subgroup Cephalosporins Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

8.12.1 Overall  

Hopkins 1994 16/58 14/55 28.91% 1.12[0.48,2.58]

Walker 1993 32/191 33/194 71.09% 0.98[0.58,1.67]

Subtotal (95% CI) 249 249 100% 1.02[0.65,1.6]

Total events: 48 (Cephalosporins), 47 (Others)  

Heterogeneity: Tau2=0; Chi2=0.06, df=1(P=0.8); I2=0%  

Test for overall effect: Z=0.08(P=0.94)  

   

Total (95% CI) 249 249 100% 1.02[0.65,1.6]

Total events: 48 (Cephalosporins), 47 (Others)  

Heterogeneity: Tau2=0; Chi2=0.06, df=1(P=0.8); I2=0%  

Test for overall effect: Z=0.08(P=0.94)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others

 
 

Analysis 8.13.   Comparison 8 Cephalosporins alone versus other regimens, Outcome 13 Duration of therapy.

Study or subgroup Cephalosporins Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Hopkins 1994 40 6.9 (1.7) 36 6.5 (2.4) 100% 0.4[-0.54,1.34]

   

Total *** 40   36   100% 0.4[-0.54,1.34]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.83(P=0.41)  

Favours cephalospori 105-10 -5 0 Favours others

 
 

Analysis 8.14.   Comparison 8 Cephalosporins alone versus other regimens, Outcome 14 Days hospitalised.

Study or subgroup Cephalosporins Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Hopkins 1994 40 7.9 (1.9) 36 8.2 (3.8) 100% -0.3[-1.67,1.07]

   

Total *** 40   36   100% -0.3[-1.67,1.07]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.43(P=0.67)  

Favours cephalospori 105-10 -5 0 Favours others
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Analysis 8.15.   Comparison 8 Cephalosporins alone versus other regimens, Outcome 15 Time to defervescence.

Study or subgroup Cephalosporins Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Hopkins 1994 40 1.9 (1.4) 36 1.8 (1.7) 100% 0.1[-0.6,0.8]

   

Total *** 40   36   100% 0.1[-0.6,0.8]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.28(P=0.78)  

Favours cephalospori 105-10 -5 0 Favours others

 
 

Comparison 9.   Cephalosporins and antianaerobes versus other regimens

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality (all causes) 3 312 Odds Ratio (M-H, Random, 95% CI) 1.46 [0.57, 3.77]

2 Mortality (all causes - ITT
analysis)

2 609 Odds Ratio (M-H, Random, 95% CI) 0.87 [0.32, 2.34]

3 Mortality (due to infec-
tion - ITT analysis)

1 94 Odds Ratio (M-H, Random, 95% CI) 5.45 [0.25, 116.63]

4 Clinical success 5 675 Odds Ratio (M-H, Random, 95% CI) 0.71 [0.29, 1.75]

4.1 Overall 4 579 Odds Ratio (M-H, Random, 95% CI) 0.53 [0.21, 1.36]

4.2 Appendix 1 96 Odds Ratio (M-H, Random, 95% CI) 3.30 [0.82, 13.30]

5 Clinical success (ITT
analysis)

1 515 Odds Ratio (M-H, Random, 95% CI) 1.34 [0.83, 2.17]

6 Microbiological success 2 580 Odds Ratio (M-H, Random, 95% CI) 0.78 [0.16, 3.81]

7 Wound infection 4 408 Odds Ratio (M-H, Random, 95% CI) 1.05 [0.51, 2.18]

8 Intra-abdominal abscess 2 179 Odds Ratio (M-H, Random, 95% CI) 0.87 [0.24, 3.11]

9 Clinical sepsis 1 122 Odds Ratio (M-H, Fixed, 95% CI) 0.73 [0.19, 2.87]

10 Remote infection 1 83 Odds Ratio (M-H, Random, 95% CI) 3.77 [0.97, 14.72]

11 Superinfection 1 65 Odds Ratio (M-H, Random, 95% CI) 3.19 [0.13, 81.25]

12 Adverse reactions (ITT
analysis)

4 788 Odds Ratio (M-H, Random, 95% CI) 1.21 [0.67, 2.20]

12.1 Overall 2 190 Odds Ratio (M-H, Random, 95% CI) 1.72 [0.82, 3.61]

12.2 Minor 1 83 Odds Ratio (M-H, Random, 95% CI) 1.19 [0.07, 19.67]

12.3 Major 1 515 Odds Ratio (M-H, Random, 95% CI) 0.75 [0.38, 1.47]
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

13 Duration of therapy 1 96 Mean Difference (IV, Random, 95%
CI)

-0.60 [-1.36, 0.16]

14 Days hospitalised 1 96 Mean Difference (IV, Fixed, 95% CI) -0.90 [-2.18, 0.38]

15 TIme to defervescence 1 96 Mean Difference (IV, Random, 95%
CI)

-0.60 [-1.58, 0.38]

 
 

Analysis 9.1.   Comparison 9 Cephalosporins and antianaerobes
versus other regimens, Outcome 1 Mortality (all causes).

Study or subgroup Cephalosporins/
antia

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Paakkonen 1991 2/45 3/38 26.39% 0.54[0.09,3.43]

Scott 1987 3/29 3/78 32.51% 2.88[0.55,15.19]

Tornqvist 1985 5/63 3/59 41.1% 1.61[0.37,7.05]

   

Total (95% CI) 137 175 100% 1.46[0.57,3.77]

Total events: 10 (Cephalosporins/antia), 9 (Others)  

Heterogeneity: Tau2=0; Chi2=1.77, df=2(P=0.41); I2=0%  

Test for overall effect: Z=0.78(P=0.43)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others

 
 

Analysis 9.2.   Comparison 9 Cephalosporins and antianaerobes
versus other regimens, Outcome 2 Mortality (all causes - ITT analysis).

Study or subgroup Cephalosporins/
antia

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Angeras 1996 12/257 19/258 68.39% 0.62[0.29,1.3]

Kempf 1996 5/46 3/48 31.61% 1.83[0.41,8.14]

   

Total (95% CI) 303 306 100% 0.87[0.32,2.34]

Total events: 17 (Cephalosporins/antia), 22 (Others)  

Heterogeneity: Tau2=0.23; Chi2=1.64, df=1(P=0.2); I2=38.86%  

Test for overall effect: Z=0.28(P=0.78)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others
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Analysis 9.3.   Comparison 9 Cephalosporins and antianaerobes versus
other regimens, Outcome 3 Mortality (due to infection - ITT analysis).

Study or subgroup Cephalosporins/
antia

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Kempf 1996 2/46 0/48 100% 5.45[0.25,116.63]

   

Total (95% CI) 46 48 100% 5.45[0.25,116.63]

Total events: 2 (Cephalosporins/antia), 0 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.08(P=0.28)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others

 
 

Analysis 9.4.   Comparison 9 Cephalosporins and antianaerobes versus other regimens, Outcome 4 Clinical success.

Study or subgroup Cephalosporins/
antia

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

9.4.1 Overall  

Angeras 1996 124/145 130/161 24.56% 1.41[0.77,2.58]

Kempf 1996 28/40 40/43 17% 0.18[0.05,0.68]

Paakkonen 1991 29/45 27/38 21.35% 0.74[0.29,1.87]

Scott 1987 19/29 68/78 20.47% 0.28[0.1,0.77]

Subtotal (95% CI) 259 320 83.38% 0.53[0.21,1.36]

Total events: 200 (Cephalosporins/antia), 265 (Others)  

Heterogeneity: Tau2=0.68; Chi2=12.24, df=3(P=0.01); I2=75.48%  

Test for overall effect: Z=1.32(P=0.19)  

   

9.4.2 Appendix  

Berne 1993 47/50 38/46 16.62% 3.3[0.82,13.3]

Subtotal (95% CI) 50 46 16.62% 3.3[0.82,13.3]

Total events: 47 (Cephalosporins/antia), 38 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.68(P=0.09)  

   

Total (95% CI) 309 366 100% 0.71[0.29,1.75]

Total events: 247 (Cephalosporins/antia), 303 (Others)  

Heterogeneity: Tau2=0.76; Chi2=16.25, df=4(P=0); I2=75.38%  

Test for overall effect: Z=0.74(P=0.46)  

Test for subgroup differences: Chi2=4.54, df=1 (P=0.03), I2=77.98%  

Favours others 100.1 50.2 20.5 1 Favours cephalospori

 
 

Analysis 9.5.   Comparison 9 Cephalosporins and antianaerobes
versus other regimens, Outcome 5 Clinical success (ITT analysis).

Study or subgroup Cephalosporins/
antia

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Angeras 1996 222/257 213/258 100% 1.34[0.83,2.17]

Favours others 100.1 50.2 20.5 1 Favours cephalospori
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Study or subgroup Cephalosporins/
antia

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

   

Total (95% CI) 257 258 100% 1.34[0.83,2.17]

Total events: 222 (Cephalosporins/antia), 213 (Others)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.2(P=0.23)  

Favours others 100.1 50.2 20.5 1 Favours cephalospori

 
 

Analysis 9.6.   Comparison 9 Cephalosporins and antianaerobes
versus other regimens, Outcome 6 Microbiological success.

Study or subgroup Cephalosporins/
antia

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Angeras 1996 233/257 224/258 61.86% 1.47[0.85,2.56]

Kempf 1996 26/32 31/33 38.14% 0.28[0.05,1.5]

   

Total (95% CI) 289 291 100% 0.78[0.16,3.81]

Total events: 259 (Cephalosporins/antia), 255 (Others)  

Heterogeneity: Tau2=0.98; Chi2=3.39, df=1(P=0.07); I2=70.52%  

Test for overall effect: Z=0.3(P=0.76)  

Favours others 100.1 50.2 20.5 1 Favours cephalospori

 
 

Analysis 9.7.   Comparison 9 Cephalosporins and antianaerobes versus other regimens, Outcome 7 Wound infection.

Study or subgroup Cephalosporins/
antia

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Berne 1993 0/50 2/46 5.64% 0.18[0.01,3.77]

Paakkonen 1991 4/45 4/38 24.89% 0.83[0.19,3.57]

Scott 1987 6/29 9/78 41.06% 2[0.64,6.23]

Tornqvist 1985 4/63 5/59 28.4% 0.73[0.19,2.87]

   

Total (95% CI) 187 221 100% 1.05[0.51,2.18]

Total events: 14 (Cephalosporins/antia), 20 (Others)  

Heterogeneity: Tau2=0; Chi2=2.94, df=3(P=0.4); I2=0%  

Test for overall effect: Z=0.14(P=0.89)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others
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Analysis 9.8.   Comparison 9 Cephalosporins and antianaerobes
versus other regimens, Outcome 8 Intra-abdominal abscess.

Study or subgroup Cephalosporins/
antia

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Berne 1993 2/50 2/46 40.79% 0.92[0.12,6.79]

Paakkonen 1991 3/45 3/38 59.21% 0.83[0.16,4.39]

   

Total (95% CI) 95 84 100% 0.87[0.24,3.11]

Total events: 5 (Cephalosporins/antia), 5 (Others)  

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.94); I2=0%  

Test for overall effect: Z=0.22(P=0.83)  

Favourscephalosporin 100.1 50.2 20.5 1 Favours others

 
 

Analysis 9.9.   Comparison 9 Cephalosporins and antianaerobes versus other regimens, Outcome 9 Clinical sepsis.

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Tornqvist 1985 4/63 5/59 100% 0.73[0.19,2.87]

   

Total (95% CI) 63 59 100% 0.73[0.19,2.87]

Total events: 4 (Treatment), 5 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.45(P=0.65)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 9.10.   Comparison 9 Cephalosporins and antianaerobes
versus other regimens, Outcome 10 Remote infection.

Study or subgroup Cephalosporins/
antia

Other Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Paakkonen 1991 11/45 3/38 100% 3.77[0.97,14.72]

   

Total (95% CI) 45 38 100% 3.77[0.97,14.72]

Total events: 11 (Cephalosporins/antia), 3 (Other)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.91(P=0.06)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others

 
 

Analysis 9.11.   Comparison 9 Cephalosporins and antianaerobes versus other regimens, Outcome 11 Superinfection.

Study or subgroup Cephalosporins/
antia

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Kempf 1996 1/32 0/33 100% 3.19[0.13,81.25]

Favours cephalospori 100.1 50.2 20.5 1 Favours others
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Study or subgroup Cephalosporins/
antia

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

   

Total (95% CI) 32 33 100% 3.19[0.13,81.25]

Total events: 1 (Cephalosporins/antia), 0 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.7(P=0.48)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others

 
 

Analysis 9.12.   Comparison 9 Cephalosporins and antianaerobes
versus other regimens, Outcome 12 Adverse reactions (ITT analysis).

Study or subgroup Cephalosporins/
antia

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

9.12.1 Overall  

Berne 1993 19/50 9/46 27.6% 2.52[1,6.36]

Kempf 1996 13/46 12/48 27.99% 1.18[0.47,2.95]

Subtotal (95% CI) 96 94 55.6% 1.72[0.82,3.61]

Total events: 32 (Cephalosporins/antia), 21 (Others)  

Heterogeneity: Tau2=0.07; Chi2=1.3, df=1(P=0.25); I2=23.01%  

Test for overall effect: Z=1.43(P=0.15)  

   

9.12.2 Minor  

Paakkonen 1991 1/38 1/45 4.28% 1.19[0.07,19.67]

Subtotal (95% CI) 38 45 4.28% 1.19[0.07,19.67]

Total events: 1 (Cephalosporins/antia), 1 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.12(P=0.9)  

   

9.12.3 Major  

Angeras 1996 16/257 21/258 40.13% 0.75[0.38,1.47]

Subtotal (95% CI) 257 258 40.13% 0.75[0.38,1.47]

Total events: 16 (Cephalosporins/antia), 21 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.84(P=0.4)  

   

Total (95% CI) 391 397 100% 1.21[0.67,2.2]

Total events: 49 (Cephalosporins/antia), 43 (Others)  

Heterogeneity: Tau2=0.11; Chi2=4.31, df=3(P=0.23); I2=30.44%  

Test for overall effect: Z=0.64(P=0.52)  

Test for subgroup differences: Chi2=2.64, df=1 (P=0.27), I2=24.31%  

Favours cephalospori 100.1 50.2 20.5 1 Favours others
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Analysis 9.13.   Comparison 9 Cephalosporins and antianaerobes
versus other regimens, Outcome 13 Duration of therapy.

Study or subgroup Cephalosporins/
antia

Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Berne 1993 50 6.3 (1.9) 46 6.9 (1.9) 100% -0.6[-1.36,0.16]

   

Total *** 50   46   100% -0.6[-1.36,0.16]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.55(P=0.12)  

Favours cephalospori 105-10 -5 0 Favours others

 
 

Analysis 9.14.   Comparison 9 Cephalosporins and antianaerobes
versus other regimens, Outcome 14 Days hospitalised.

Study or subgroup Cephalosporins/
antia

Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Berne 1993 50 6.9 (2.7) 46 7.8 (3.6) 100% -0.9[-2.18,0.38]

   

Total *** 50   46   100% -0.9[-2.18,0.38]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.38(P=0.17)  

Favours cephalospori 105-10 -5 0 Favours others

 
 

Analysis 9.15.   Comparison 9 Cephalosporins and antianaerobes
versus other regimens, Outcome 15 TIme to defervescence.

Study or subgroup Cephalosporins/
antia

Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Berne 1993 50 4.4 (2.7) 46 5 (2.2) 100% -0.6[-1.58,0.38]

   

Total *** 50   46   100% -0.6[-1.58,0.38]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.2(P=0.23)  

Favours cephalospori 105-10 -5 0 Favours others

 
 

Comparison 10.   Cephalosporins and beta lactamase inhibitors versus other regimens

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality (all causes) 1 76 Odds Ratio (M-H, Random, 95% CI) 1.27 [0.29, 5.52]

2 Mortality (due to infec-
tion)

1 76 Odds Ratio (M-H, Random, 95% CI) 1.03 [0.23, 4.68]
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

3 Clinical success 2 176 Odds Ratio (M-H, Random, 95% CI) 3.21 [1.49, 6.92]

3.1 Overall 2 176 Odds Ratio (M-H, Random, 95% CI) 3.21 [1.49, 6.92]

4 Microbiological success 1 56 Odds Ratio (M-H, Random, 95% CI) 2.51 [0.83, 7.57]

5 Superinfection 1 76 Odds Ratio (M-H, Random, 95% CI) 0.45 [0.11, 1.82]

6 Adverse reactions 1 76 Odds Ratio (M-H, Random, 95% CI) 0.28 [0.05, 1.62]

6.1 Major adverse reac-
tions

1 76 Odds Ratio (M-H, Random, 95% CI) 0.28 [0.05, 1.62]

 
 

Analysis 10.1.   Comparison 10 Cephalosporins and beta lactamase
inhibitors versus other regimens, Outcome 1 Mortality (all causes).

Study or subgroup Cephalosporins/
beta

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Greenberg 1994 6/47 3/29 100% 1.27[0.29,5.52]

   

Total (95% CI) 47 29 100% 1.27[0.29,5.52]

Total events: 6 (Cephalosporins/beta), 3 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.32(P=0.75)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others

 
 

Analysis 10.2.   Comparison 10 Cephalosporins and beta lactamase
inhibitors versus other regimens, Outcome 2 Mortality (due to infection).

Study or subgroup Cephalosporins/
beta

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Greenberg 1994 5/47 3/29 100% 1.03[0.23,4.68]

   

Total (95% CI) 47 29 100% 1.03[0.23,4.68]

Total events: 5 (Cephalosporins/beta), 3 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.04(P=0.97)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others
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Analysis 10.3.   Comparison 10 Cephalosporins and beta lactamase
inhibitors versus other regimens, Outcome 3 Clinical success.

Study or subgroup Cephalosporins/
beta

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

10.3.1 Overall  

Greenberg 1994 33/47 15/29 51.66% 2.2[0.84,5.74]

Jauregui 1990 60/69 18/31 48.34% 4.81[1.77,13.09]

Subtotal (95% CI) 116 60 100% 3.21[1.49,6.92]

Total events: 93 (Cephalosporins/beta), 33 (Others)  

Heterogeneity: Tau2=0.06; Chi2=1.23, df=1(P=0.27); I2=18.55%  

Test for overall effect: Z=2.98(P=0)  

   

Total (95% CI) 116 60 100% 3.21[1.49,6.92]

Total events: 93 (Cephalosporins/beta), 33 (Others)  

Heterogeneity: Tau2=0.06; Chi2=1.23, df=1(P=0.27); I2=18.55%  

Test for overall effect: Z=2.98(P=0)  

Favours others 100.1 50.2 20.5 1 Favours cephalospori

 
 

Analysis 10.4.   Comparison 10 Cephalosporins and beta lactamase
inhibitors versus other regimens, Outcome 4 Microbiological success.

Study or subgroup Cephalosporins/
beta

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Greenberg 1994 23/34 10/22 100% 2.51[0.83,7.57]

   

Total (95% CI) 34 22 100% 2.51[0.83,7.57]

Total events: 23 (Cephalosporins/beta), 10 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.63(P=0.1)  

Favours others 100.1 50.2 20.5 1 Favours cephalospori

 
 

Analysis 10.5.   Comparison 10 Cephalosporins and beta lactamase
inhibitors versus other regimens, Outcome 5 Superinfection.

Study or subgroup Cephalosporins/
beta

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Greenberg 1994 4/47 5/29 100% 0.45[0.11,1.82]

   

Total (95% CI) 47 29 100% 0.45[0.11,1.82]

Total events: 4 (Cephalosporins/beta), 5 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.12(P=0.26)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others
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Analysis 10.6.   Comparison 10 Cephalosporins and beta lactamase
inhibitors versus other regimens, Outcome 6 Adverse reactions.

Study or subgroup Cephalosporins/
beta

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

10.6.1 Major adverse reactions  

Greenberg 1994 2/47 4/29 100% 0.28[0.05,1.62]

Subtotal (95% CI) 47 29 100% 0.28[0.05,1.62]

Total events: 2 (Cephalosporins/beta), 4 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.42(P=0.16)  

   

Total (95% CI) 47 29 100% 0.28[0.05,1.62]

Total events: 2 (Cephalosporins/beta), 4 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.42(P=0.16)  

Favours cephalospori 100.1 50.2 20.5 1 Favours others

 
 

Comparison 11.   Clindamycin regimens versus nitroimidazole regimens

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality (all causes) 1 58 Odds Ratio (M-H, Random, 95% CI) 1.6 [0.29, 8.71]

2 Mortality (due to infec-
tion)

1 58 Odds Ratio (M-H, Random, 95% CI) 2.48 [0.38, 16.11]

3 Clinical success 1 58 Odds Ratio (M-H, Random, 95% CI) 0.59 [0.16, 2.11]

3.1 Overall 1 58 Odds Ratio (M-H, Random, 95% CI) 0.59 [0.16, 2.11]

4 Adverse reactions 1 81 Odds Ratio (M-H, Random, 95% CI) 2.18 [0.34, 13.80]

4.1 Minor adverse reac-
tions

1 81 Odds Ratio (M-H, Random, 95% CI) 2.18 [0.34, 13.80]

 
 

Analysis 11.1.   Comparison 11 Clindamycin regimens versus
nitroimidazole regimens, Outcome 1 Mortality (all causes).

Study or subgroup Clindamycin
regimens

Metronida-
zole regime

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Smith 1980 3/23 3/35 100% 1.6[0.29,8.71]

   

Total (95% CI) 23 35 100% 1.6[0.29,8.71]

Total events: 3 (Clindamycin regimens), 3 (Metronidazole regime)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.54(P=0.59)  

Favours clindamycin 100.1 50.2 20.5 1 Favours metronidazol

Antibiotic regimens for secondary peritonitis of gastrointestinal origin in adults (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

108



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

 
 

Analysis 11.2.   Comparison 11 Clindamycin regimens versus
nitroimidazole regimens, Outcome 2 Mortality (due to infection).

Study or subgroup Clindamycin
regimens

Metronida-
zole regime

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Smith 1980 3/23 2/35 100% 2.48[0.38,16.11]

   

Total (95% CI) 23 35 100% 2.48[0.38,16.11]

Total events: 3 (Clindamycin regimens), 2 (Metronidazole regime)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.95(P=0.34)  

Favours clindamycin 100.1 50.2 20.5 1 Favours metronidazol

 
 

Analysis 11.3.   Comparison 11 Clindamycin regimens versus nitroimidazole regimens, Outcome 3 Clinical success.

Study or subgroup Clindamycin
regimens

Nitroimida-
zole regim

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

11.3.1 Overall  

Smith 1980 17/23 29/35 100% 0.59[0.16,2.11]

Subtotal (95% CI) 23 35 100% 0.59[0.16,2.11]

Total events: 17 (Clindamycin regimens), 29 (Nitroimidazole regim)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.82(P=0.41)  

   

Total (95% CI) 23 35 100% 0.59[0.16,2.11]

Total events: 17 (Clindamycin regimens), 29 (Nitroimidazole regim)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.82(P=0.41)  

Favours nitroimidazo 100.1 50.2 20.5 1 Favours clindamycin

 
 

Analysis 11.4.   Comparison 11 Clindamycin regimens versus nitroimidazole regimens, Outcome 4 Adverse reactions.

Study or subgroup Clindamycin
regimens

Metronida-
zole regime

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

11.4.1 Minor adverse reactions  

Smith 1980 3/34 2/47 100% 2.18[0.34,13.8]

Subtotal (95% CI) 34 47 100% 2.18[0.34,13.8]

Total events: 3 (Clindamycin regimens), 2 (Metronidazole regime)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.83(P=0.41)  

   

Total (95% CI) 34 47 100% 2.18[0.34,13.8]

Total events: 3 (Clindamycin regimens), 2 (Metronidazole regime)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.83(P=0.41)  

Favours clindamycin 100.1 50.2 20.5 1 Favours metronidazol
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Comparison 12.   Fluoroquinolones alone versus other regimens

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality (all causes - ITT
analysis)

1 529 Odds Ratio (M-H, Random, 95% CI) 1.69 [0.55, 5.23]

2 Mortality (due to infection) 1 312 Odds Ratio (M-H, Random, 95% CI) 2.18 [0.20, 24.24]

3 Mortality (due to infection -
ITT analysis)

1 529 Odds Ratio (M-H, Random, 95% CI) 0.69 [0.11, 4.18]

4 Clinical success 1 312 Odds Ratio (M-H, Random, 95% CI) 1.12 [0.64, 1.98]

5 Clinical success (ITT analy-
sis)

1 529 Odds Ratio (M-H, Random, 95% CI) 1.28 [0.81, 2.01]

6 Wound infection 1 312 Odds Ratio (M-H, Random, 95% CI) 1.08 [0.37, 3.17]

7 Intra-abdominal abscess 1 312 Odds Ratio (M-H, Random, 95% CI) 0.80 [0.40, 1.60]

8 Clinical sepsis 1 312 Odds Ratio (M-H, Random, 95% CI) 1.08 [0.21, 5.44]

9 Adverse reactions (ITT
analysis)

1 529 Odds Ratio (M-H, Random, 95% CI) 1.47 [1.01, 2.14]

9.1 Overall 1 529 Odds Ratio (M-H, Random, 95% CI) 1.47 [1.01, 2.14]

 
 

Analysis 12.1.   Comparison 12 Fluoroquinolones alone versus
other regimens, Outcome 1 Mortality (all causes - ITT analysis).

Study or subgroup Fluoro-
quinolones

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Solomkin 2001 8/259 5/270 100% 1.69[0.55,5.23]

   

Total (95% CI) 259 270 100% 1.69[0.55,5.23]

Total events: 8 (Fluoroquinolones), 5 (Others)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.91(P=0.36)  

Favours fluoroquinol 100.1 50.2 20.5 1 Favours others
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Analysis 12.2.   Comparison 12 Fluoroquinolones alone versus
other regimens, Outcome 2 Mortality (due to infection).

Study or subgroup Fluoro-
quinolones

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Solomkin 2001 2/150 1/162 100% 2.18[0.2,24.24]

   

Total (95% CI) 150 162 100% 2.18[0.2,24.24]

Total events: 2 (Fluoroquinolones), 1 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.63(P=0.53)  

Favours fluoroquinol 100.1 50.2 20.5 1 Favours others

 
 

Analysis 12.3.   Comparison 12 Fluoroquinolones alone versus other
regimens, Outcome 3 Mortality (due to infection - ITT analysis).

Study or subgroup Fluoro-
quinolones

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Solomkin 2001 2/259 3/270 100% 0.69[0.11,4.18]

   

Total (95% CI) 259 270 100% 0.69[0.11,4.18]

Total events: 2 (Fluoroquinolones), 3 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.4(P=0.69)  

Favours fluoroquinol 100.1 50.2 20.5 1 Favours others

 
 

Analysis 12.4.   Comparison 12 Fluoroquinolones alone versus other regimens, Outcome 4 Clinical success.

Study or subgroup Fluoro-
quinolones

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Solomkin 2001 123/150 130/162 100% 1.12[0.64,1.98]

   

Total (95% CI) 150 162 100% 1.12[0.64,1.98]

Total events: 123 (Fluoroquinolones), 130 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.39(P=0.69)  

Favours others 100.1 50.2 20.5 1 Favours fluoroquinol

 
 

Analysis 12.5.   Comparison 12 Fluoroquinolones alone versus
other regimens, Outcome 5 Clinical success (ITT analysis).

Study or subgroup Fluoro-
quinolones

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Solomkin 2001 219/259 219/270 100% 1.27[0.81,2.01]

Favours others 100.1 50.2 20.5 1 Favours fluroquinolo
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Study or subgroup Fluoro-
quinolones

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

   

Total (95% CI) 259 270 100% 1.27[0.81,2.01]

Total events: 219 (Fluoroquinolones), 219 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.05(P=0.29)  

Favours others 100.1 50.2 20.5 1 Favours fluroquinolo

 
 

Analysis 12.6.   Comparison 12 Fluoroquinolones alone versus other regimens, Outcome 6 Wound infection.

Study or subgroup Fluoro-
quinolones

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Solomkin 2001 7/150 7/162 100% 1.08[0.37,3.17]

   

Total (95% CI) 150 162 100% 1.08[0.37,3.17]

Total events: 7 (Fluoroquinolones), 7 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.15(P=0.88)  

Favours fluoroquinol 100.1 50.2 20.5 1 Favours others

 
 

Analysis 12.7.   Comparison 12 Fluoroquinolones alone versus other regimens, Outcome 7 Intra-abdominal abscess.

Study or subgroup Fluoro-
quinolones

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Solomkin 2001 16/150 21/162 100% 0.8[0.4,1.6]

   

Total (95% CI) 150 162 100% 0.8[0.4,1.6]

Total events: 16 (Fluoroquinolones), 21 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.63(P=0.53)  

Favours fluoroquinol 100.1 50.2 20.5 1 Favours others

 
 

Analysis 12.8.   Comparison 12 Fluoroquinolones alone versus other regimens, Outcome 8 Clinical sepsis.

Study or subgroup Fluoro-
quinolones

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Solomkin 2001 3/150 3/162 100% 1.08[0.21,5.44]

   

Total (95% CI) 150 162 100% 1.08[0.21,5.44]

Total events: 3 (Fluoroquinolones), 3 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.1(P=0.92)  

Favours fluoroquinol 100.1 50.2 20.5 1 Favours others
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Analysis 12.9.   Comparison 12 Fluoroquinolones alone versus
other regimens, Outcome 9 Adverse reactions (ITT analysis).

Study or subgroup Fluoro-
quinolones

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

12.9.1 Overall  

Solomkin 2001 88/259 70/270 100% 1.47[1.01,2.14]

Subtotal (95% CI) 259 270 100% 1.47[1.01,2.14]

Total events: 88 (Fluoroquinolones), 70 (Others)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.02(P=0.04)  

   

Total (95% CI) 259 270 100% 1.47[1.01,2.14]

Total events: 88 (Fluoroquinolones), 70 (Others)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.02(P=0.04)  

Favours fluoroquinol 100.1 50.2 20.5 1 Favours others

 
 

Comparison 13.   Fluoroquinolones and antianaerobes versus other regimens

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality (all causes) 2 642 Odds Ratio (M-H, Random, 95% CI) 0.73 [0.12, 4.50]

2 Mortality (all causes - ITT
analysis)

2 729 Odds Ratio (M-H, Random, 95% CI) 0.46 [0.04, 4.85]

3 Mortality (due to infection) 1 184 Odds Ratio (M-H, Random, 95% CI) 0.25 [0.01, 6.31]

4 Mortality (due to infection -
ITT analysis)

1 458 Odds Ratio (M-H, Random, 95% CI) 0.31 [0.03, 3.04]

5 Clinical success 2 434 Odds Ratio (M-H, Random, 95% CI) 1.74 [1.11, 2.73]

6 Clinical success (ITT analy-
sis)

1 337 Odds Ratio (M-H, Random, 95% CI) 1.35 [0.84, 2.18]

7 Microbiological success 2 376 Odds Ratio (M-H, Random, 95% CI) 1.45 [0.85, 2.46]

8 Wound infection 1 282 Odds Ratio (M-H, Random, 95% CI) 0.50 [0.26, 0.99]

9 Superinfection 2 428 Odds Ratio (M-H, Random, 95% CI) 0.70 [0.31, 1.58]

10 Adverse reactions (ITT
analysis)

2 729 Odds Ratio (M-H, Random, 95% CI) 1.06 [0.56, 2.02]

10.1 Overall 1 271 Odds Ratio (M-H, Random, 95% CI) 1.61 [0.60, 4.28]

10.2 Major 1 458 Odds Ratio (M-H, Random, 95% CI) 0.82 [0.39, 1.72]
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Analysis 13.1.   Comparison 13 Fluoroquinolones and antianaerobes
versus other regimens, Outcome 1 Mortality (all causes).

Study or subgroup Fluoro-
quinolones/ant

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Cohn 2000 13/235 10/223 74.56% 1.25[0.54,2.91]

Swedish 1990 0/104 2/80 25.44% 0.15[0.01,3.17]

   

Total (95% CI) 339 303 100% 0.73[0.12,4.5]

Total events: 13 (Fluoroquinolones/ant), 12 (Others)  

Heterogeneity: Tau2=0.97; Chi2=1.75, df=1(P=0.19); I2=42.69%  

Test for overall effect: Z=0.34(P=0.73)  

Favours fluoroquinol 100.1 50.2 20.5 1 Favours others

 
 

Analysis 13.2.   Comparison 13 Fluoroquinolones and antianaerobes
versus other regimens, Outcome 2 Mortality (all causes - ITT analysis).

Study or subgroup Fluoro-
quinolones/ant

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Cohn 2000 13/235 10/223 58.1% 1.25[0.54,2.91]

Swedish 1990 1/136 8/135 41.9% 0.12[0.01,0.95]

   

Total (95% CI) 371 358 100% 0.46[0.04,4.85]

Total events: 14 (Fluoroquinolones/ant), 18 (Others)  

Heterogeneity: Tau2=2.28; Chi2=4.44, df=1(P=0.04); I2=77.48%  

Test for overall effect: Z=0.64(P=0.52)  

Favours fluoroquinol 100.1 50.2 20.5 1 Favours others

 
 

Analysis 13.3.   Comparison 13 Fluoroquinolones and antianaerobes
versus other regimens, Outcome 3 Mortality (due to infection).

Study or subgroup Fluoro-
quinolones/ant

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Swedish 1990 0/104 1/80 100% 0.25[0.01,6.31]

   

Total (95% CI) 104 80 100% 0.25[0.01,6.31]

Total events: 0 (Fluoroquinolones/ant), 1 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.84(P=0.4)  

Favours fluoroquinol 100.1 50.2 20.5 1 Favours others
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Analysis 13.4.   Comparison 13 Fluoroquinolones and antianaerobes versus
other regimens, Outcome 4 Mortality (due to infection - ITT analysis).

Study or subgroup Fluoro-
quinolones/ant

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Cohn 2000 1/235 3/223 100% 0.31[0.03,3.04]

   

Total (95% CI) 235 223 100% 0.31[0.03,3.04]

Total events: 1 (Fluoroquinolones/ant), 3 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1(P=0.32)  

Favours fluoroquinol 100.1 50.2 20.5 1 Favours others

 
 

Analysis 13.5.   Comparison 13 Fluoroquinolones and
antianaerobes versus other regimens, Outcome 5 Clinical success.

Study or subgroup Fluoro-
quinolones/ant

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Cohn 2000 99/134 73/116 69.5% 1.67[0.97,2.86]

Swedish 1990 92/104 64/80 30.5% 1.92[0.85,4.32]

   

Total (95% CI) 238 196 100% 1.74[1.11,2.73]

Total events: 191 (Fluoroquinolones/ant), 137 (Others)  

Heterogeneity: Tau2=0; Chi2=0.08, df=1(P=0.78); I2=0%  

Test for overall effect: Z=2.41(P=0.02)  

Favours others 100.1 50.2 20.5 1 Favours fluoroquinol

 
 

Analysis 13.6.   Comparison 13 Fluoroquinolones and antianaerobes
versus other regimens, Outcome 6 Clinical success (ITT analysis).

Study or subgroup Fluoro-
quinolones/ant

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Cohn 2000 132/176 111/161 100% 1.35[0.84,2.18]

   

Total (95% CI) 176 161 100% 1.35[0.84,2.18]

Total events: 132 (Fluoroquinolones/ant), 111 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.24(P=0.22)  

Favours others 100.1 50.2 20.5 1 Favours fluoroquinol

 
 

Antibiotic regimens for secondary peritonitis of gastrointestinal origin in adults (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

115



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 13.7.   Comparison 13 Fluoroquinolones and antianaerobes
versus other regimens, Outcome 7 Microbiological success.

Study or subgroup Fluoro-
quinolones/ant

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Cohn 2000 79/102 68/96 68.98% 1.41[0.75,2.68]

Swedish 1990 92/101 67/77 31.02% 1.53[0.59,3.96]

   

Total (95% CI) 203 173 100% 1.45[0.85,2.46]

Total events: 171 (Fluoroquinolones/ant), 135 (Others)  

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.9); I2=0%  

Test for overall effect: Z=1.37(P=0.17)  

Favours others 100.1 50.2 20.5 1 Favours fluoroquinol

 
 

Analysis 13.8.   Comparison 13 Fluoroquinolones and
antianaerobes versus other regimens, Outcome 8 Wound infection.

Study or subgroup Fluoro-
quinolones/ant

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Cohn 2000 16/151 25/131 100% 0.5[0.26,0.99]

   

Total (95% CI) 151 131 100% 0.5[0.26,0.99]

Total events: 16 (Fluoroquinolones/ant), 25 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.99(P=0.05)  

Favours fluoroquinol 100.1 50.2 20.5 1 Favours others

 
 

Analysis 13.9.   Comparison 13 Fluoroquinolones and
antianaerobes versus other regimens, Outcome 9 Superinfection.

Study or subgroup Fluoro-
quinolones/ant

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Cohn 2000 9/134 8/116 61.16% 0.97[0.36,2.61]

Swedish 1990 4/101 7/77 38.84% 0.41[0.12,1.46]

   

Total (95% CI) 235 193 100% 0.7[0.31,1.58]

Total events: 13 (Fluoroquinolones/ant), 15 (Others)  

Heterogeneity: Tau2=0.03; Chi2=1.1, df=1(P=0.3); I2=8.77%  

Test for overall effect: Z=0.86(P=0.39)  

Favours fluoroquinol 100.1 50.2 20.5 1 Favours others
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Analysis 13.10.   Comparison 13 Fluoroquinolones and antianaerobes
versus other regimens, Outcome 10 Adverse reactions (ITT analysis).

Study or subgroup Fluoro-
quinolones/ant

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

13.10.1 Overall  

Swedish 1990 11/136 7/135 38.33% 1.61[0.6,4.28]

Subtotal (95% CI) 136 135 38.33% 1.61[0.6,4.28]

Total events: 11 (Fluoroquinolones/ant), 7 (Others)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.95(P=0.34)  

   

13.10.2 Major  

Cohn 2000 14/235 16/223 61.67% 0.82[0.39,1.72]

Subtotal (95% CI) 235 223 61.67% 0.82[0.39,1.72]

Total events: 14 (Fluoroquinolones/ant), 16 (Others)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.53(P=0.6)  

   

Total (95% CI) 371 358 100% 1.06[0.56,2.02]

Total events: 25 (Fluoroquinolones/ant), 23 (Others)  

Heterogeneity: Tau2=0.03; Chi2=1.16, df=1(P=0.28); I2=13.71%  

Test for overall effect: Z=0.18(P=0.86)  

Test for subgroup differences: Chi2=1.16, df=1 (P=0.28), I2=13.69%  

Favours fluoroquinol 100.1 50.2 20.5 1 Favours others

 
 

Comparison 14.   Monobactams and antianerobes versus other regimens

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality (all causes) 1 80 Odds Ratio (M-H, Random, 95% CI) 0.9 [0.12, 6.72]

2 Mortality (due to in-
fection)

1 80 Odds Ratio (M-H, Random, 95% CI) 0.44 [0.04, 5.05]

3 Clinical success 2 164 Odds Ratio (M-H, Random, 95% CI) 0.69 [0.28, 1.71]

3.1 Overall 1 80 Odds Ratio (M-H, Random, 95% CI) 0.73 [0.29, 1.88]

3.2 Appendix 1 84 Odds Ratio (M-H, Random, 95% CI) 0.38 [0.02, 8.24]

4 Wound infection 2 164 Odds Ratio (M-H, Random, 95% CI) 1.20 [0.40, 3.64]

5 Intra-abdominal ab-
scess

1 80 Odds Ratio (M-H, Random, 95% CI) 1.85 [0.16, 21.26]

6 Clinical sepsis 1 80 Odds Ratio (M-H, Random, 95% CI) 1.38 [0.22, 8.77]

7 Remote infection 1 80 Odds Ratio (M-H, Random, 95% CI) 0.17 [0.01, 3.69]

8 Superinfection 1 80 Odds Ratio (M-H, Random, 95% CI) 1.85 [0.16, 21.26]
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Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

9 Adverse reactions 1 84 Odds Ratio (M-H, Random, 95% CI) 0.19 [0.07, 0.54]

9.1 Minor 1 84 Odds Ratio (M-H, Random, 95% CI) 0.19 [0.07, 0.54]

10 Duration of therapy 1 84 Mean Difference (IV, Random, 95% CI) -0.42 [-1.16, 0.32]

11 Days hospitalised 1 84 Mean Difference (IV, Random, 95% CI) -0.37 [-1.35, 0.61]

12 Time to deferves-
cence

1 84 Mean Difference (IV, Random, 95% CI) -0.65 [-1.45, 0.15]

 
 

Analysis 14.1.   Comparison 14 Monobactams and antianerobes
versus other regimens, Outcome 1 Mortality (all causes).

Study or subgroup Monobac-
tams/antianae

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

de Groot 1993 2/42 2/38 100% 0.9[0.12,6.72]

   

Total (95% CI) 42 38 100% 0.9[0.12,6.72]

Total events: 2 (Monobactams/antianae), 2 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.1(P=0.92)  

Favours monobactams 100.1 50.2 20.5 1 Favours others

 
 

Analysis 14.2.   Comparison 14 Monobactams and antianerobes
versus other regimens, Outcome 2 Mortality (due to infection).

Study or subgroup Monobac-
tams/antianae

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

de Groot 1993 1/42 2/38 100% 0.44[0.04,5.05]

   

Total (95% CI) 42 38 100% 0.44[0.04,5.05]

Total events: 1 (Monobactams/antianae), 2 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.66(P=0.51)  

Favours monobactams 100.1 50.2 20.5 1 Favours others

 
 

Analysis 14.3.   Comparison 14 Monobactams and antianerobes versus other regimens, Outcome 3 Clinical success.

Study or subgroup Monobac-
tams/antianae

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

14.3.1 Overall  

Favours others 100.1 50.2 20.5 1 Favours monobactams
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Study or subgroup Monobac-
tams/antianae

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

de Groot 1993 27/42 27/38 91.37% 0.73[0.29,1.88]

Subtotal (95% CI) 42 38 91.37% 0.73[0.29,1.88]

Total events: 27 (Monobactams/antianae), 27 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.64(P=0.52)  

   

14.3.2 Appendix  

Berne 1987 54/56 28/28 8.63% 0.38[0.02,8.24]

Subtotal (95% CI) 56 28 8.63% 0.38[0.02,8.24]

Total events: 54 (Monobactams/antianae), 28 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.61(P=0.54)  

   

Total (95% CI) 98 66 100% 0.69[0.28,1.71]

Total events: 81 (Monobactams/antianae), 55 (Others)  

Heterogeneity: Tau2=0; Chi2=0.16, df=1(P=0.69); I2=0%  

Test for overall effect: Z=0.8(P=0.43)  

Test for subgroup differences: Chi2=0.16, df=1 (P=0.69), I2=0%  

Favours others 100.1 50.2 20.5 1 Favours monobactams

 
 

Analysis 14.4.   Comparison 14 Monobactams and antianerobes versus other regimens, Outcome 4 Wound infection.

Study or subgroup Monobac-
tams/antianae

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Berne 1987 2/56 0/28 13.08% 2.61[0.12,56.32]

de Groot 1993 7/42 6/38 86.92% 1.07[0.32,3.51]

   

Total (95% CI) 98 66 100% 1.2[0.4,3.64]

Total events: 9 (Monobactams/antianae), 6 (Others)  

Heterogeneity: Tau2=0; Chi2=0.29, df=1(P=0.59); I2=0%  

Test for overall effect: Z=0.32(P=0.75)  

Favours monobactams 100.1 50.2 20.5 1 Favours others

 
 

Analysis 14.5.   Comparison 14 Monobactams and antianerobes
versus other regimens, Outcome 5 Intra-abdominal abscess.

Study or subgroup Monobac-
tams/antianae

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

de Groot 1993 2/42 1/38 100% 1.85[0.16,21.26]

   

Total (95% CI) 42 38 100% 1.85[0.16,21.26]

Total events: 2 (Monobactams/antianae), 1 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.49(P=0.62)  

Favours monobactams 100.1 50.2 20.5 1 Favours others
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Analysis 14.6.   Comparison 14 Monobactams and antianerobes versus other regimens, Outcome 6 Clinical sepsis.

Study or subgroup Monobac-
tams/antianae

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

de Groot 1993 3/42 2/38 100% 1.38[0.22,8.77]

   

Total (95% CI) 42 38 100% 1.38[0.22,8.77]

Total events: 3 (Monobactams/antianae), 2 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.35(P=0.73)  

Favours monobactams/ 100.1 50.2 20.5 1 Favours others

 
 

Analysis 14.7.   Comparison 14 Monobactams and antianerobes versus other regimens, Outcome 7 Remote infection.

Study or subgroup Monobac-
tams/antianae

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

de Groot 1993 0/42 2/38 100% 0.17[0.01,3.69]

   

Total (95% CI) 42 38 100% 0.17[0.01,3.69]

Total events: 0 (Monobactams/antianae), 2 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.13(P=0.26)  

Favours monobactams/ 100.1 50.2 20.5 1 Favours others

 
 

Analysis 14.8.   Comparison 14 Monobactams and antianerobes versus other regimens, Outcome 8 Superinfection.

Study or subgroup Monobac-
tams/antianae

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

de Groot 1993 2/42 1/38 100% 1.85[0.16,21.26]

   

Total (95% CI) 42 38 100% 1.85[0.16,21.26]

Total events: 2 (Monobactams/antianae), 1 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.49(P=0.62)  

Favours monobactams/ 100.1 50.2 20.5 1 Favours others

 
 

Analysis 14.9.   Comparison 14 Monobactams and antianerobes
versus other regimens, Outcome 9 Adverse reactions.

Study or subgroup Monobac-
tams/antianae

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

14.9.1 Minor  

Favours monobactams 100.1 50.2 20.5 1 Favours others

Antibiotic regimens for secondary peritonitis of gastrointestinal origin in adults (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

120



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Monobac-
tams/antianae

Others Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Berne 1987 9/56 14/28 100% 0.19[0.07,0.54]

Subtotal (95% CI) 56 28 100% 0.19[0.07,0.54]

Total events: 9 (Monobactams/antianae), 14 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.15(P=0)  

   

Total (95% CI) 56 28 100% 0.19[0.07,0.54]

Total events: 9 (Monobactams/antianae), 14 (Others)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.15(P=0)  

Favours monobactams 100.1 50.2 20.5 1 Favours others

 
 

Analysis 14.10.   Comparison 14 Monobactams and antianerobes
versus other regimens, Outcome 10 Duration of therapy.

Study or subgroup Monobac-
tams/antianae

Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Berne 1987 56 6 (1) 28 6.4 (1.9) 100% -0.42[-1.16,0.32]

   

Total *** 56   28   100% -0.42[-1.16,0.32]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.12(P=0.26)  

Favours monobactams 105-10 -5 0 Favours others

 
 

Analysis 14.11.   Comparison 14 Monobactams and antianerobes
versus other regimens, Outcome 11 Days hospitalised.

Study or subgroup Monobac-
tams/antianae

Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Berne 1987 56 6.4 (1.7) 28 6.7 (2.4) 100% -0.37[-1.35,0.61]

   

Total *** 56   28   100% -0.37[-1.35,0.61]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.74(P=0.46)  

Favours monobactams 105-10 -5 0 Favours others
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Analysis 14.12.   Comparison 14 Monobactams and antianerobes
versus other regimens, Outcome 12 Time to defervescence.

Study or subgroup Monobac-
tams/antianae

Others Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Berne 1987 56 1.4 (1.4) 28 2 (1.9) 100% -0.65[-1.45,0.15]

   

Total *** 56   28   100% -0.65[-1.45,0.15]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.59(P=0.11)  

Favours monobactams 105-10 -5 0 Favours others

 
 

Comparison 15.   Imipenem/cilastatin versus other carbapenems

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality (all causes - ITT
analysis))

3 528 Odds Ratio (M-H, Random, 95% CI) 1.50 [0.58, 3.88]

2 Mortality (due to infection -
ITT analysis))

3 528 Odds Ratio (M-H, Random, 95% CI) 1.79 [0.50, 6.42]

3 Clinical success 5 667 Odds Ratio (M-H, Random, 95% CI) 1.04 [0.62, 1.77]

4 Clinical success (ITT analy-
sis)

2 367 Odds Ratio (M-H, Random, 95% CI) 0.61 [0.22, 1.65]

5 Microbiological success 4 575 Odds Ratio (M-H, Random, 95% CI) 0.99 [0.53, 1.87]

6 Superinfection 2 258 Odds Ratio (M-H, Random, 95% CI) 0.75 [0.26, 2.18]

7 Adverse reactions (ITT
analysis)

4 810 Odds Ratio (M-H, Random, 95% CI) 1.30 [0.81, 2.10]

7.1 Overall 4 810 Odds Ratio (M-H, Random, 95% CI) 1.30 [0.81, 2.10]

8 Duration of treatment 1 135 Mean Difference (IV, Random, 95%
CI)

-1.10 [-2.20, -0.00]

9 Days hospitalised 1 135 Mean Difference (IV, Random, 95%
CI)

-0.10 [-4.52, 4.32]

 
 

Analysis 15.1.   Comparison 15 Imipenem/cilastatin versus other
carbapenems, Outcome 1 Mortality (all causes - ITT analysis)).

Study or subgroup Imipen-
em/cilastatin

Other car-
bapenems

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Brismar 1995 4/117 1/132 18.43% 4.64[0.51,42.09]

Favours Imipenem/cil 100.1 50.2 20.5 1 Favours other carbap
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Study or subgroup Imipen-
em/cilastatin

Other car-
bapenems

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Brismar 1996 3/60 2/58 26.86% 1.47[0.24,9.16]

Zanetti 1999 5/79 5/82 54.71% 1.04[0.29,3.74]

   

Total (95% CI) 256 272 100% 1.5[0.58,3.88]

Total events: 12 (Imipenem/cilastatin), 8 (Other carbapenems)  

Heterogeneity: Tau2=0; Chi2=1.33, df=2(P=0.51); I2=0%  

Test for overall effect: Z=0.85(P=0.4)  

Favours Imipenem/cil 100.1 50.2 20.5 1 Favours other carbap

 
 

Analysis 15.2.   Comparison 15 Imipenem/cilastatin versus other
carbapenems, Outcome 2 Mortality (due to infection - ITT analysis)).

Study or subgroup Imipen-
em/cilastatin

Other car-
bapenems

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Brismar 1995 2/117 1/132 27.88% 2.28[0.2,25.45]

Brismar 1996 3/60 1/58 30.89% 3[0.3,29.71]

Zanetti 1999 2/79 2/82 41.23% 1.04[0.14,7.56]

   

Total (95% CI) 256 272 100% 1.79[0.5,6.42]

Total events: 7 (Imipenem/cilastatin), 4 (Other carbapenems)  

Heterogeneity: Tau2=0; Chi2=0.52, df=2(P=0.77); I2=0%  

Test for overall effect: Z=0.9(P=0.37)  

Favours Imipenem/cil 100.1 50.2 20.5 1 Favours other carbap

 
 

Analysis 15.3.   Comparison 15 Imipenem/cilastatin versus other carbapenems, Outcome 3 Clinical success.

Study or subgroup Imipen-
em/cilastatin

Other car-
bapenems

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Basoli 1997 99/101 95/100 10.09% 2.61[0.49,13.75]

Brismar 1995 86/90 97/99 9.42% 0.44[0.08,2.48]

Brismar 1996 27/40 28/43 33.61% 1.11[0.45,2.77]

Kanellakopoulou 1993 29/31 27/28 4.63% 0.54[0.05,6.27]

Zanetti 1999 50/64 55/71 42.25% 1.04[0.46,2.34]

   

Total (95% CI) 326 341 100% 1.04[0.62,1.77]

Total events: 291 (Imipenem/cilastatin), 302 (Other carbapenems)  

Heterogeneity: Tau2=0; Chi2=2.41, df=4(P=0.66); I2=0%  

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

Favours other carbap 100.1 50.2 20.5 1 Favours imipenem/ci
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Analysis 15.4.   Comparison 15 Imipenem/cilastatin versus
other carbapenems, Outcome 4 Clinical success (ITT analysis).

Study or subgroup Imipen-
em/cilastatin

Other car-
bapenems

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Brismar 1995 99/117 124/132 47.36% 0.35[0.15,0.85]

Brismar 1996 37/60 36/58 52.64% 0.98[0.47,2.07]

   

Total (95% CI) 177 190 100% 0.61[0.22,1.65]

Total events: 136 (Imipenem/cilastatin), 160 (Other carbapenems)  

Heterogeneity: Tau2=0.35; Chi2=3.04, df=1(P=0.08); I2=67.06%  

Test for overall effect: Z=0.98(P=0.33)  

Favours other carbap 100.1 50.2 20.5 1 Favours imipenem/ci

 
 

Analysis 15.5.   Comparison 15 Imipenem/cilastatin versus other carbapenems, Outcome 5 Microbiological success.

Study or subgroup Imipen-
em/cilastatin

Other car-
bapenems

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Basoli 1997 97/101 98/100 13.48% 0.49[0.09,2.76]

Brismar 1995 77/81 92/94 13.42% 0.42[0.07,2.35]

Brismar 1996 27/40 28/43 48% 1.11[0.45,2.77]

Zanetti 1999 50/54 54/62 25.11% 1.85[0.53,6.53]

   

Total (95% CI) 276 299 100% 0.99[0.53,1.87]

Total events: 251 (Imipenem/cilastatin), 272 (Other carbapenems)  

Heterogeneity: Tau2=0; Chi2=2.59, df=3(P=0.46); I2=0%  

Test for overall effect: Z=0.02(P=0.99)  

Favours other carbap 100.1 50.2 20.5 1 Favours imipenem/ci

 
 

Analysis 15.6.   Comparison 15 Imipenem/cilastatin versus other carbapenems, Outcome 6 Superinfection.

Study or subgroup Imipen-
em/cilastatin

Other car-
bapenems

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Brismar 1995 5/81 9/94 88.99% 0.62[0.2,1.94]

Brismar 1996 1/40 0/43 11.01% 3.3[0.13,83.47]

   

Total (95% CI) 121 137 100% 0.75[0.26,2.18]

Total events: 6 (Imipenem/cilastatin), 9 (Other carbapenems)  

Heterogeneity: Tau2=0; Chi2=0.92, df=1(P=0.34); I2=0%  

Test for overall effect: Z=0.53(P=0.59)  

Favours imipenem/cil 100.1 50.2 20.5 1 Favours other carbap
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Analysis 15.7.   Comparison 15 Imipenem/cilastatin versus other
carbapenems, Outcome 7 Adverse reactions (ITT analysis).

Study or subgroup Imipen-
em/cilastatin

Other car-
bapenems

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

15.7.1 Overall  

Basoli 1997 1/138 4/144 4.59% 0.26[0.03,2.31]

Brismar 1995 36/117 26/132 46.27% 1.81[1.01,3.24]

Brismar 1996 12/60 11/58 23.23% 1.07[0.43,2.66]

Zanetti 1999 13/79 12/82 25.91% 1.15[0.49,2.7]

Subtotal (95% CI) 394 416 100% 1.3[0.81,2.1]

Total events: 62 (Imipenem/cilastatin), 53 (Other carbapenems)  

Heterogeneity: Tau2=0.04; Chi2=3.58, df=3(P=0.31); I2=16.12%  

Test for overall effect: Z=1.08(P=0.28)  

   

Total (95% CI) 394 416 100% 1.3[0.81,2.1]

Total events: 62 (Imipenem/cilastatin), 53 (Other carbapenems)  

Heterogeneity: Tau2=0.04; Chi2=3.58, df=3(P=0.31); I2=16.12%  

Test for overall effect: Z=1.08(P=0.28)  

Favours imipenem/cil 100.1 50.2 20.5 1 Favours other carbap

 
 

Analysis 15.8.   Comparison 15 Imipenem/cilastatin versus other carbapenems, Outcome 8 Duration of treatment.

Study or subgroup Imipen-
em/cilastatin

Other carbapenems Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Zanetti 1999 64 8.4 (2.9) 71 9.5 (3.6) 100% -1.1[-2.2,-0]

   

Total *** 64   71   100% -1.1[-2.2,-0]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.96(P=0.05)  

Favours imipenem/cil 105-10 -5 0 Favours other carbap

 
 

Analysis 15.9.   Comparison 15 Imipenem/cilastatin versus other carbapenems, Outcome 9 Days hospitalised.

Study or subgroup Imipen-
em/cilastatin

Other carbapenems Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Zanetti 1999 64 16.9 (9.9) 71 17 (15.9) 100% -0.1[-4.52,4.32]

   

Total *** 64   71   100% -0.1[-4.52,4.32]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.04(P=0.96)  

Favours imipenem/cil 105-10 -5 0 Favours other carbap
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Comparison 16.   Isepamicin and antianaerobes versus amikacin and antianaerobes

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Clinical success 1 205 Odds Ratio (M-H, Random, 95% CI) 0.62 [0.21, 1.77]

1.1 Overall 1 205 Odds Ratio (M-H, Random, 95% CI) 0.62 [0.21, 1.77]

2 Clinical success (ITT
analysis)

1 267 Odds Ratio (M-H, Random, 95% CI) 0.42 [0.17, 1.07]

2.1 Overall 1 267 Odds Ratio (M-H, Random, 95% CI) 0.42 [0.17, 1.07]

3 Microbiological success 1 205 Odds Ratio (M-H, Random, 95% CI) 0.95 [0.47, 1.92]

4 Wound infection 1 205 Odds Ratio (M-H, Random, 95% CI) 0.60 [0.18, 2.06]

5 Superinfection 1 205 Odds Ratio (M-H, Random, 95% CI) 0.77 [0.13, 4.74]

6 Adverse reactions (ITT
analysis)

1 267 Odds Ratio (M-H, Random, 95% CI) 0.88 [0.37, 2.07]

6.1 Overall 1 267 Odds Ratio (M-H, Random, 95% CI) 0.88 [0.37, 2.07]

 
 

Analysis 16.1.   Comparison 16 Isepamicin and antianaerobes
versus amikacin and antianaerobes, Outcome 1 Clinical success.

Study or subgroup Isepam-
icin/antianaer

Amikacin/
antianaerob

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

16.1.1 Overall  

Leal del Rosal 1995 120/135 65/70 100% 0.62[0.21,1.77]

Subtotal (95% CI) 135 70 100% 0.62[0.21,1.77]

Total events: 120 (Isepamicin/antianaer), 65 (Amikacin/antianaerob)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.9(P=0.37)  

   

Total (95% CI) 135 70 100% 0.62[0.21,1.77]

Total events: 120 (Isepamicin/antianaer), 65 (Amikacin/antianaerob)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.9(P=0.37)  

Favours amikacin/ant 100.1 50.2 20.5 1 Favours isepamicin/a

 
 

Analysis 16.2.   Comparison 16 Isepamicin and antianaerobes versus
amikacin and antianaerobes, Outcome 2 Clinical success (ITT analysis).

Study or subgroup Isepam-
icin/antianaer

Amikacin/
antianaerob

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

16.2.1 Overall  

Favours amikacin/ant 100.1 50.2 20.5 1 Favours isepamicin/a
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Study or subgroup Isepam-
icin/antianaer

Amikacin/
antianaerob

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Leal del Rosal 1995 152/178 83/89 100% 0.42[0.17,1.07]

Subtotal (95% CI) 178 89 100% 0.42[0.17,1.07]

Total events: 152 (Isepamicin/antianaer), 83 (Amikacin/antianaerob)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.82(P=0.07)  

   

Total (95% CI) 178 89 100% 0.42[0.17,1.07]

Total events: 152 (Isepamicin/antianaer), 83 (Amikacin/antianaerob)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.82(P=0.07)  

Favours amikacin/ant 100.1 50.2 20.5 1 Favours isepamicin/a

 
 

Analysis 16.3.   Comparison 16 Isepamicin and antianaerobes versus
amikacin and antianaerobes, Outcome 3 Microbiological success.

Study or subgroup Isepam-
icin/antianaer

Amikacin/
antianaerob

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Leal del Rosal 1995 105/135 55/70 100% 0.95[0.47,1.92]

   

Total (95% CI) 135 70 100% 0.95[0.47,1.92]

Total events: 105 (Isepamicin/antianaer), 55 (Amikacin/antianaerob)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.13(P=0.9)  

Favours amikacin/ant 100.1 50.2 20.5 1 Favours isepamicin/a

 
 

Analysis 16.4.   Comparison 16 Isepamicin and antianaerobes
versus amikacin and antianaerobes, Outcome 4 Wound infection.

Study or subgroup Isepam-
icin/antianaer

Amikacin/
antianaerob

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Leal del Rosal 1995 6/135 5/70 100% 0.6[0.18,2.06]

   

Total (95% CI) 135 70 100% 0.6[0.18,2.06]

Total events: 6 (Isepamicin/antianaer), 5 (Amikacin/antianaerob)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.81(P=0.42)  

Favours isepamicin/a 100.1 50.2 20.5 1 Favours amikacin/ant
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Analysis 16.5.   Comparison 16 Isepamicin and antianaerobes
versus amikacin and antianaerobes, Outcome 5 Superinfection.

Study or subgroup Isepam-
icin/antianaer

Amikacin/
antianaerob

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Leal del Rosal 1995 3/135 2/70 100% 0.77[0.13,4.74]

   

Total (95% CI) 135 70 100% 0.77[0.13,4.74]

Total events: 3 (Isepamicin/antianaer), 2 (Amikacin/antianaerob)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.28(P=0.78)  

Favours isepamicin/a 100.1 50.2 20.5 1 Favours amikacin/ant

 
 

Analysis 16.6.   Comparison 16 Isepamicin and antianaerobes versus
amikacin and antianaerobes, Outcome 6 Adverse reactions (ITT analysis).

Study or subgroup Isepam-
icin/antianaer

Amikacin/
antianaerob

Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

16.6.1 Overall  

Leal del Rosal 1995 16/178 9/89 100% 0.88[0.37,2.07]

Subtotal (95% CI) 178 89 100% 0.88[0.37,2.07]

Total events: 16 (Isepamicin/antianaer), 9 (Amikacin/antianaerob)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.3(P=0.77)  

   

Total (95% CI) 178 89 100% 0.88[0.37,2.07]

Total events: 16 (Isepamicin/antianaer), 9 (Amikacin/antianaerob)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.3(P=0.77)  

Favours isepamicin/a 100.1 50.2 20.5 1 Favours amikacin/ant

 

 

A D D I T I O N A L   T A B L E S
 

Study Antibiotic 1 Antibiotic 2 Antibiotic 3 Shown difference

Angeras 1996 Imipenem/cilastatin (81%) Cefuroxime/metronidazole
(86%)

  No

Basoli 1997 Imipenem/cilastatin (98%) Meropenem (95%)   No

Berne 1982 Gentamicin/clindamycin (98%) Cefamandole (77%) Cefoperazone
(86%)

Gentamicin/clin-
damycin superior to
cefamandole and ce-
foperazone.

Berne 1987 Gentamicin/clindamycin (100%) Aztreonam/clindamycin
(96%)

  No

Table 1.   Antibiotic regimens 
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Berne 1993 Gentamicin/clindamycin (83%) Cefepime/metronidazole
(94%)

  No

Berne 1996 Tobramycin/clindamycin (91%) Meropenem (92%)   Meropenem more ef-
fective at reducing
postoperative stay,
duration of therapy
and time to deferves-
cence.

Brismar 1992 Imipenem/cilastatin (69%) Piperacillin/tazobactam
(91%)

  Piperacillin/tazobac-
tam significantly
more effective.

Brismar 1995 Imipenem/cilastatin (96%) Meropenem (98%)   No

Brismar 1996 Biapenem (65%) Imipenem/cilastatin (68%)   No

Busuttil 1984 Cefamandole (77%) Gentamicin/clindamycin
(82%)

  No

Christou 1996 Imipenem/cilastatin (88%) Cefoxitin (84%)   No

Cohn 1990 Piperacillin/tazobactam (63%) Ciprofloxacin/metronidazole
(74%)

  Ciprofloxacin/
metronidazole clini-
cally more effective.

de Groot 1993 Imipenem/cilastatin (71%) Aztreonam/clindamycin
(64%)

  No

Dupont 2000 Piperacillin/tazobactam (44%) Piperacillin/tazobac-
tam/amikacin (48%)

  No

Eckhauser 1992 Aminoglycosides/clindamycin
(77%)

Imipenem/cilastatin (89%)   No

Gozenbach 1987 Netilmicin/clindamycin (67%) Imipenem/cilastatin (81%)   No

Greenberg 1994 Gentamicin/clindamycin (52%) Cefoperazone/sulbactam
(70%)

  No

Hopkins 1994 Amikacin/clindamycin (86%) Cefotetan (90%)   No

Investigators
1994

Gentamicin/clindamycin (72%) Piperacillin/tazobactam
(83%)

  No

Jaccard 1998 Imipenem/cilastatin (93%) Piperacillin/tazobactam
(95%)

  No

Jauregui 1990 Gentamicin/clindamycin (62%) Cefoperazone/sulbactam
(87%)

  Cure rate for cef-
operazone/sulbac-
tam was statistically
higher than gentam-
icin/clindamycin

Kanellakopoulou
1993

Imipenem/cilastatin (94%) Meropenem (97%)   No

Table 1.   Antibiotic regimens  (Continued)
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Kempf 1996 Meropenem (93%) Cefotaxime/metronidazole
(70%)

  Meropenem shown
to be statistically
significantly more
successful (clinical-
ly and microbiolog-
ically) than cefo-
taxime/metronida-
zole

Leal del Rosal
1995

Amikacin/metronidazole (94%) Isepamicin/metronidazole
(96%)

  No

Leaper 1987 Imipenem/cilastatin (84%) Ampicillin/metronida-
zole/gentamicin (92%)

  No

Malangoni 1985 Tobramycin/clindamycin (83%) Cefoxitin (79%)   No

Paakkonen 1991 Cefuroxime/metronidazole (64%) Piperacillin (71%)   No

Poenaru 1990 Tobramycin/antianaerobe (79%) Imipenem/cilastatin (67%)   No

Scandinavian
1984

Gentamicin/clindamycin (50%) Imipenem/cilastatin (55%)   No

Scott 1987 Gentamicin/penicillin G/metron-
idazole (88%)

Cefotetan (87%) Cephra-
dine/metronida-
zole (66%)

No

Shyr 1995 Gentamicin/clindamycin (93%) Piperacillin/tazobactam
(93%)

  No

Smith 1980 Tobramycin/clindamycin (74%) Tobramycin/metronidazole
(83%)

  No

Solomkin 2001 Imipenem/cilastatin (80%) Clinafloxacin (82%)   No

Study 1986 Gentamicin/clindamycin (89%) Ampicillin/sulbactam (78%)   No

Swedish 1990 Gentamicin/metronidazole (80%) Pefloxacin/metronidazole
(88%)

  No

Tornqvist 1985 Cefuroxime Cefuroxime/metronidazole   No. No clinical suc-
cess rates document-
ed.

Torres 1999 Gentamicin/metronidazole (92%) Cefminox (99%)   No

Walker 1993 Ampicillin/sulbactam (88%) Cefoxitin (79%)   No

Yellin 1985 Gentamicin/clindamycin (100%) Ampicillin/sulbactam (88%)   Trial had shown dif-
ference in clinical
success rate in favour
of gentamicin/clin-
damycin regimen

Zanetti 1999 Imipenem/cilastatin (78%) Meropenem (77%)   No

Table 1.   Antibiotic regimens  (Continued)
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