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A B S T R A C T

Background

Postpartum endometritis occurs when vaginal organisms invade the endometrial cavity during the labor process and cause infection. This
is more common following cesarean birth. The condition warrants antibiotic treatment.

Objectives

Systematically, to review treatment failure and other complications of diIerent antibiotic regimens for postpartum endometritis.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (30 November 2014) and reference lists of retrieved studies.

Selection criteria

We included randomized trials of diIerent antibiotic regimens aEer cesarean birth or vaginal birth; no quasi-randomized trials were
included.

Data collection and analysis

Two review authors independently assessed trials for inclusion and risk of bias, extracted data and checked them for accuracy.

Main results

The review includes a total of 42 trials, and 40 of these trials contributed data on 4240 participants.

Twenty studies, involving 1918 women, compared clindamycin plus an aminoglycoside (gentamicin for all studies except for one that used
tobramycin) with another regimen.

When assessing the individual subgroups of other antibiotic regimens (i.e. cephalosporins, monobactams, penicillins, and quinolones),
there were fewer treatment failures in those treated with clindamycin plus an aminoglycoside as compared to those treated with
cephalosporins (RR 0.69, 95% CI 0.49 to 0.99; participants = 872; studies = 8; low quality evidence) or penicillins (RR 0.65, 95% CI 0.46 to
0.90; participants = 689; studies = 7, low quality evidence). For the remaining subgroups for the primary analysis, the diIerences were not
significant. There were significantly fewer wound infections in those treated with clindamycin plus aminoglycoside versus cephalosporins
(RR 0.53, 95% CI 0.30 to 0.93; participants = 500; studies = 4; low quality evidence). Similarly, there were more treatment failures in
those treated with an gentamicin/penicillin when compared to those treated with gentamIcin/clindamycin (RR 2.57, 95% CI 1.48 to 4.46;
participants = 200; studies = 1).
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There were fewer treatment failures when an agent with a longer half-life that is administered less frequently was used (RR 0.61, 95% CI
0.40 to 0.92; participants = 484; studies = 2) as compared to using cefoxitin. There were more treatment failures (RR 1.94, 95% CI 1.38 to
2.72; participants = 774; studies = 7) and wound infections (RR 1.88, 95% CI 1.17 to 3.02; participants = 740; studies = 6) in those treated
with a regimen with poor activity against penicillin-resistant anaerobic bacteria as compared to those treated with a regimen with good
activity against penicillin-resistant anaerobic bacteria. Once-daily dosing was associated with a shorter length of hospital stay (MD -0.73,
95% CI -1.27 to -0.20; participants = 322; studies = 3).

There were no diIerences between groups with respect to severe complications and no trials reported any maternal deaths.

Regarding the secondary outcomes, three studies that compared continued oral antibiotic therapy aEer intravenous therapy with no oral
therapy, found no diIerences in recurrent endometritis or other outcomes. There were no diIerences between groups for the outcomes
of allergic reactions.

The overall risk of bias was unclear in the most of the studies. The quality of the evidence using GRADE comparing clindamycin and an
aminoglycoside with another regimen (compared with cephalosporins or penicillins) was low to very low for therapeutic failure, severe
complications, wound infection and allergic reaction.

Authors' conclusions

The combination of clindamycin and gentamicin is appropriate for the treatment of endometritis. Regimens with good activity against
penicillin-resistant anaerobic bacteria are better than those with poor activity against penicillin-resistant anaerobic bacteria. There is no
evidence that any one regimen is associated with fewer side-eIects. Following clinical improvement of uncomplicated endometritis which
has been treated with intravenous therapy, the use of additional oral therapy has not been proven to be beneficial.

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

Antibiotic regimens for postpartum endometritis

Intravenous clindamycin plus gentamicin is more eIective than other antibiotics or combinations of antibiotics for treatment of womb
infection aEer childbirth.

Inflammation of the lining of the womb (endometritis) can be caused by vaginal bacteria entering the womb (uterus) during childbirth and
causing infection within six weeks of the birth (postpartum endometritis). Postpartum endometritis occurs aEer about 1% to 3% of vaginal
births, and up to 27% of cesarean births. Prolonged rupture of the membranes (breaking the bag of water that surrounds the baby) and
multiple vaginal examinations during birth also appear to increase the risk.

Endometritis causes fever, tenderness in the pelvic region and unpleasant-smelling vaginal discharge aEer the birth. It can have serious
complications such as the formation of pelvic abscesses, blood clots, infection of the thin layer of tissue that covers the inside of the
abdomen and abdominal organs (peritonitis), and whole body inflammation (sepsis). It is also an important cause of maternal deaths
worldwide, although with the use of antibiotics, this is very rare in high-income countries.

There are many antibiotic treatments currently in use. This review compared diIerent antibiotics, routes of administration and dosages
for endometritis. The review identified 42 relevant randomised controlled studies, which are the most reliable type of medical trial for this
type of investigation; 40 of these (involving 4240 women) contributed data for analysis.

The results showed that the combination of intravenous gentamicin and clindamycin, and drugs with a broad range of activity against
the relevant penicillin-resistant bacterial strains, are the most eIective for treating endometritis aEer childbirth. Women treated with
clindamycin plus an aminoglycoside (gentamicin) showed fewer treatment failures than those treated with penicillin, but this diIerence
was not evident when women treated with clindamycin plus an aminoglycoside were compared to women who received other antibiotic
treatments.

There were more treatment failures in women treated with an penicillin plus gentamicin (one study) compared with those treated with
clindamycin plus gentamicin. Seven trials showed that an antibiotic treatment that had poor activity against bacteria resistant to penicillin
had a higher failure rate and more wound infections than an antibiotic treatment that had good activity against these bacteria.

There was no evidence that any of the antibiotic combinations had fewer adverse eIects - including allergic reaction - than other antibiotic
combinations. If the endometritis was uncomplicated and improved with intravenous antibiotics, there did not appear to be a need to
follow the intravenous antibiotics with a course of oral antibiotics.

Overall the reliability of the studies' results was unclear, the numbers of women studied were oEen small and data on other outcomes
were limited; furthermore, a number of the studies had been funded by drug companies that conceivably would have had a vested interest
in the results.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Clindamycin plus aminoglycoside versus any other regimen for postpartum endometritis

Clindamycin plus aminoglycoside versus cephalosporins or penicillins for postpartum endometritis

Population: women with postpartum endometritis
Settings: hospitals in US, France, Mexico, Colombia, Peru, Italy (most studies from USA)
Intervention: clindamycin plus aminoglycoside versus any other regimen

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control Clindamycin plus aminoglycoside
versus any other regimen

Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study population

148 per 1000 102 per 1000 
(73 to 147)

Moderate

Treatment failure -
lincosamides versus
cephalosporins

237 per 1000 164 per 1000 
(116 to 235)

RR 0.69 
(0.49 to 0.99)

872
(8 studies)

⊕⊕⊝⊝

low 1,3

 

Study population

209 per 1000 136 per 1000 
(96 to 188)

Moderate

Treatment failure - lin-
cosamides versus peni-
cillins

189 per 1000 123 per 1000 
(87 to 170)

RR 0.65 
(0.46 to 0.90)

689
(7 studies)

⊕⊕⊝⊝

low 1,3

 

Study population

4 per 1000 10 per 1000 
(1 to 77)

Severe complication
- lincosamides versus
cephalosporins

Moderate

RR 2.40 
(0.30 to 19.19)

476
(4 studies)

⊕⊝⊝⊝

very low 1,2
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0 per 1000 0 per 1000 
(0 to 0)

Study population

38 per 1000 13 per 1000 
(3 to 45)

Moderate

Severe complication - lin-
cosamides versus peni-
cillins

0 per 1000 0 per 1000 
(0 to 0)

RR 0.33 
(0.09 to 1.18)

422
(5 studies)

⊕⊕⊝⊝

low 1,2

 

Study population

114 per 1000 60 per 1000 
(34 to 106)

Moderate

Wound infection - lin-
cosamides versus
cephalosporins

121 per 1000 64 per 1000 
(36 to 113)

RR 0.53 
(0.3 to 0.93)

500
(4 studies)

⊕⊕⊝⊝

low 1,3

 

Study population

107 per 1000 49 per 1000 
(22 to 107)

Moderate

Wound infection - lin-
cosamides versus peni-
cillins

63 per 1000 29 per 1000 
(13 to 63)

RR 0.46 
(0.21 to 1)

339
(3 studies)

⊕⊕⊝⊝

low 1,2

 

Study population

12 per 1000 17 per 1000 
(5 to 51)

Moderate

Allergic reaction - lin-
cosamides versus
cephalosporins

14 per 1000 19 per 1000 
(6 to 59)

RR 1.36 
(0.44 to 4.21)

680
(6 studies)

⊕⊕⊝⊝

low 1,2
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Study population

16 per 1000 16 per 1000 
(2 to 113)

Moderate

Allergic reaction - lin-
cosamides versus peni-
cillins

10 per 1000 10 per 1000 
(1 to 70)

RR 1 
(0.14 to 6.96)

247
(2 studies)

⊕⊝⊝⊝

very low 1,2

 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High quality: further research is very unlikely to change our confidence in the estimate of effect
Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate
Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate
Very low quality: we are very uncertain about the estimate

1 Most studies contributing data had design limitations
2 Small sample size with confidence interval crossing the line of no eIect
3 Estimate based on small sample size
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B A C K G R O U N D

Description of the condition

The diagnosis of postpartum endometritis is based on the presence
of fever in the absence of any other cause. Uterine tenderness,
purulent or foul-smelling lochia and leukocytosis are common
clinical findings used to support the diagnosis of endometritis. The
American Committe of Maternal Welfare's standard definition for
reporting rates of puerperal morbidity is an "oral temperature of
38.0 degrees centigrade or more on any two of the first 10 days
postpartum or 38.7 degrees centigrade or higher during the first
24 hours postpartum". Alternatively, postpartum endometritis has
been divided into early-onset disease occurring within 48 hours
postpartum, and late-onset disease presenting up to six weeks
postpartum (Wager 1980; Williams 1995). Endometritis is diagnosed
aEer 1% to 3% of vaginal births; and it is up to 10 times more
common aEer cesarean birth (Calhoun 1995).

Description of the intervention

The pathogenesis of endometritis is related to contamination of
the uterine cavity with vaginal organisms during labor and birth
and invasion of the myometrium. The presence of certain bacteria
(e.g. groups A and B streptococci, aerobic Gram-negative rods,
Neisseria gonorrhoeae, Mycoplasma hominis and certain anaerobic
bacteria) in amniotic fluid cultures at the time of cesarean birth
is associated with an increased risk of postpartum endometritis
(Newton 1990). For vaginal births, the presence of the organisms
associated with bacterial vaginosis (e.g. certain anaerobic bacteria
and Gardnerella vaginalis) or genital cultures positive for aerobic
Gram-negative organisms is associated with an increased risk for
endometritis (Newton 1990). Prolonged rupture of membranes
and multiple vaginal examinations have also been identified as
potential risk factors (Gibbs 1980). Women with bacterial vaginosis
in early pregnancy have three times significantly higher risk of
postpartum endometritis (Jacobsson 2002).

Endometritis is usually a polymicrobial infection associated with
mixed aerobic and anaerobic flora. Bacteremia may be present in
10% to 20% of cases. Unless a specimen is obtained from the upper
genital tract without contamination from the vagina, or blood
cultures are positive, there is seldom laboratory confirmation of the
microbiological etiology of endometritis.

Complications of endometritis include extension of infection to
involve the peritoneal cavity with peritonitis, intra-abdominal
abscess, or sepsis. Septic pelvic thrombophlebitis, which can be
associated with septic pulmonary emboli, can occur rarely as a
complication of postpartum endometritis.

How the intervention might work

Before the advent of the antibiotic era, puerperal fever was an
important cause of maternal death. With the use of antibiotics,
a sharp decrease in maternal morbidity has been observed,
and it is now accepted that antibiotic treatment for postpartum
endometritis is warranted.

There are many antibiotic treatment regimens currently in use. An
empiric regimen active against the mixed aerobic and anaerobic
organisms likely to be causing infection is generally selected.
Treatment is usually considered successful aEer the woman is
afebrile for 24 to 48 hours. The spectrum of activity of clindamycin

with gentamicin makes these antibiotics a popular choice for
initial therapy and this combination is widely considered as
the gold standard (Monga 1993). However, alternative treatment
regimens for endometritis with diIerent antimicrobial activity or
pharmacokinetic profiles may be associated with diIerences in
clinical eIectiveness, side-eIects or cost.

Why it is important to do this review

Determination of the appropriate antibiotic regimen to treat
postpartum endometritis has multiple short and long term
ramifications. Appropriate initial treatment may not only decrease
maternal morbidity but may also improve antibiotic stewardship.

O B J E C T I V E S

The objective of this review was to determine, from the best
evidence available, the eIect of diIerent antibiotic regimens for the
treatment of postpartum endometritis on the rate of therapeutic
failure, the duration of fever, the rates of complications, and the
rates of side-eIects of treatment. The eIects of diIerent drugs,
routes of administration, and duration of therapy were sought.
In addition, we sought to compare the eIectiveness of regimens
known to be active against the penicillin-resistant Bacteroides
fragilis group of anaerobic organisms compared with those that are
not.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All trials in which the authors described random allocation (by
any method) of participants to diIerent treatment regimens for
postpartum endometritis were considered. Cluster-randomized
trials are eligible for inclusion, but we did not consider cross-over
trials suitable for inclusion. We excluded quasi-randomized and
pseudo-randomized studies.

Types of participants

Women who were diagnosed with endometritis (as defined by the
authors of the individual studies) during the first six weeks of the
postpartum period.

Types of interventions

We considered trials if a comparison was made between diIerent
antibiotic regimens (including, but not limited to, diIerent
drug/drugs, diIerent routes of administration, and diIerent
durations of therapy). Our main comparison was between
clindamycin plus an aminoglycoside (usually gentamicin) versus
another regimen. Where appropriate, we grouped diIerent
antibiotics with a similar antimicrobial spectrum of activity
(e.g. lincosamides plus aminoglycoside versus cephalosporins,
monobactams, quinolones, and penicillins).

Types of outcome measures

Primary outcomes

1. Treatment failure (as defined by the individual trials);

2. severe complications (including pelvic abscess and septic pelvic
vein thrombophlebitis);

3. maternal death.
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Secondary outcomes

We collected data (where available) on the following additional
outcome measures:

1. any change made to the initial antibiotic regimen;

2. duration of fever;

3. wound infection (not prespecified);

4. allergic reactions;

5. diarrhoea;

6. superinfection or colonization with resistant organisms;

7. quantity of resources (e.g. length of stay, amount of drug)
utilized;

8. treatment failure despite administration of prophylactic
antibiotics for cesarean (not prespecified);

9. financial costs;

10.recurrent endometritis (not prespecified)*;

11.nephrotoxicity (not prespecified)**.

*For the analysis of continued oral therapy versus no additional
therapy aEer intravenous treatment, we also assessed the outcome
of recurrent endometritis. **For the analysis of daily versus thrice-
daily gentamicin, we also assessed the outcome of nephrotoxicity.

Search methods for identification of studies

The following methods section of this review is based on a standard
template used by the Cochrane Pregnancy and Childbirth Group.

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group's Trials
Register (30 November 2014).

The Cochrane Pregnancy and Childbirth Group’s Trials Register is
maintained by the Trials Search Co-ordinator and contains trials
identified from:

1. monthly searches of the Cochrane Central Register of Controlled
Trials (CENTRAL);

2. weekly searches of MEDLINE (Ovid);

3. weekly searches of Embase (Ovid);

4. handsearches of 30 journals and the proceedings of major
conferences;

5. weekly current awareness alerts for a further 44 journals plus
monthly BioMed Central email alerts.

Details of the search strategies for CENTRAL, MEDLINE and Embase,
the list of handsearched journals and conference proceedings, and
the list of journals reviewed via the current awareness service can
be found in the ‘Specialized Register’ section within the editorial
information about the Cochrane Pregnancy and Childbirth Group.

Trials identified through the searching activities described above
are each assigned to a review topic (or topics). The Trials Search Co-
ordinator searches the register for each review using the topic list
rather than keywords. 

Searching other resources

We searched the reference lists of retrieved studies.

We did not apply any language or date restrictions.

Data collection and analysis

For the methods used when assessing the trials identified in the
previous version of this review see French 2004.

For this update we used the following methods when assessing
the reports identified by the updated search. These methods are
based on a standard template used by the Cochrane Pregnancy and
Childbirth Group.

Selection of studies

Two review authors independently assessed all the potential
additional studies we identified as a result of the search strategy for
inclusion. We resolved any disagreement through discussion or, if
required, we consulted a third person.

Data extraction and management

We designed a form to abstract data. For eligible studies, two review
authors abstracted the data using the agreed form. We resolved
discrepancies through discussion or, if required, we consulted a
third person. We entered data into Review Manager soEware and
checked for accuracy (RevMan 2014).

When information regarding any of the above was unclear, we
attempted to contact authors of the original reports for further
details.

Assessment of risk of bias in included studies

Two review authors independently assessed risk of bias for each
study using the criteria outlined in theCochrane Handbook for
Systematic Reviews of Interventions ( Higgins 2011 ). We resolved any
disagreement by discussion or by involving a third assessor.

(1) Random sequence generation (checking for possible
selection bias)

For each included study we described the method used to generate
the allocation sequence in suIicient detail to allow an assessment
of whether it should produce comparable groups.

We assessed the method as being at:

• low risk of bias (any truly random process, e.g. random number
table; computer random number generator);

• high risk of bias (any non-random process, e.g. odd or even date
of birth; hospital or clinic record number); or

• unclear risk of bias.  

(2) Allocation concealment (checking for possible selection bias)

For each included study we described the method used to conceal
allocation to interventions prior to assignment and assessed
whether intervention allocation could have been foreseen in
advance of, or during recruitment, or changed aEer assignment.

We assessed the methods as being at:

• low risk of bias (e.g. telephone or central randomization;
consecutively numbered sealed opaque envelopes);

• high risk of bias (open random allocation; unsealed or non-
opaque envelopes, alternation; date of birth);

• unclear risk of bias.  
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(3.1) Blinding of participants and personnel (checking for
possible performance bias)

For each included study we described the methods used, if any, to
blind study participants and personnel from knowledge of which
intervention a participant received. We considered that studies are
at low risk of bias if they were blinded, or if we judge that the lack
of blinding would be unlikely to aIect results. We assessed blinding
separately for diIerent outcomes or classes of outcomes.

We assessed the methods as being at:

• low, high or unclear risk of bias for participants;

• low, high or unclear risk of bias for personnel.

(3.2) Blinding of outcome assessment (checking for possible
detection bias)

For each included study we described the methods used, if any, to
blind outcome assessors from knowledge of which intervention a
participant received.  We assessed blinding separately for diIerent
outcomes or classes of outcomes.

We assessed methods used to blind outcome assessment as being
at:

• low, high or unclear risk of bias.

(4) Incomplete outcome data (checking for possible attrition
bias due to the amount, nature and handling of incomplete
outcome data)

For each included study, and for each outcome or class of
outcomes, we described the completeness of data including
attrition and exclusions from the analysis. We stated whether
attrition and exclusions were reported and the numbers included
in the analysis at each stage (compared with the total randomized
participants), reasons for attrition or exclusion where reported, and
whether missing data were balanced across groups or were related
to outcomes.  Where suIicient information was reported, or could
be supplied by the trial authors, we re-included the missing data in
the analyses that we undertook.

We assessed methods as:

• low risk of bias (e.g. no missing outcome data; missing outcome
data balanced across groups);

• high risk of bias (e.g. numbers or reasons for missing
data imbalanced across groups; ‘as treated’ analysis done
with substantial departure of intervention received from that
assigned at randomization);

• unclear risk of bias.

(5) Selective reporting (checking for reporting bias)

For each included study we described how we investigated the
possibility of selective outcome reporting bias and what we found.

We assessed the methods as being at:

• low risk of bias (where it is clear that all of the study’s pre-
specified outcomes and all expected outcomes of interest to the
review have been reported);

• high risk of bias (where not all the study’s pre-specified
outcomes have been reported; one or more reported primary

outcomes were not pre-specified; outcomes of interest are
reported incompletely and so cannot be used; study fails to
include results of a key outcome that would have been expected
to have been reported);

• unclear risk of bias.

(6) Other bias (checking for bias due to problems not covered by
(1) to (5) above)

For each included study we described any additional concerns
regarding other possible sources of bias. For example, a potential
source of bias related to the specific study design, or the trial
stopped early due to some data-dependent process, or extreme
baseline imbalance, or claimed to be fraudulent.

We assessed whether each study was free of other problems that
could put it at risk of bias:

• low risk of other bias;

• high risk of other bias;

• unclear whether there is risk of other bias.

(7) Overall risk of bias

We made explicit judgements about whether studies are at high risk
of bias, according to the criteria given in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). With reference
to (1) to (6) above, we assessed the likely magnitude and direction
of the bias and whether we considered it was likely to impact on
the findings.  We explored the impact of the level of bias through
undertaking sensitivity analyses - see Sensitivity analysis.

Assessment of the quality of the evidence using GRADE

For this update we used the GRADE approach as outlined
in the GRADE handbook in order to assess the quality of
the body of evidence relating to the following primary and
secondary outcomes for the main comparison (i.e. clindamycin
plus aminoglycoside versus cephalosporins or penicillins):

1. treatment failures;

2. severe complications (including pelvic abscess and septic pelvic
vein thrombophlebitis);

3. wound infections;

4. allergic reactions.

We used GRADEpro Guideline Development Tool to import data
from Review Manager 5.3 in order to create 'Summary of
findings’ tables (RevMan 2014). We produced a summary of the
intervention eIect and a measure of quality for each of the
above outcomes using the GRADE approach. The GRADE approach
uses five considerations (study limitations, consistency of eIect,
imprecision, indirectness and publication bias) to assess the
quality of the body of evidence for each outcome. The evidence can
be downgraded from 'high quality' by one level for serious (or by
two levels for very serious) limitations, depending on assessments
for risk of bias, indirectness of evidence, serious inconsistency,
imprecision of eIect estimates or potential publication bias.

Measures of treatment e:ect

Dichotomous data

For dichotomous data, we presented results as summary risk ratio
with 95% confidence intervals.
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Continuous data

For continuous data, we used the mean diIerence where outcomes
are measured in the same way between trials. We will use the
standardized mean diIerence to combine trials that measure the
same outcome, but use diIerent methods.

Unit of analysis issues

Cluster-randomized trials

In future updates, we will include cluster-randomized trials in the
analyses along with individually randomized trials. We will adjust
their sample size using the methods described in the Cochrane
Handbook for Systematic Review of Interventions using an estimate
of the intra cluster correlation co-eIicient (ICC) derived from the
trial (if possible), from a similar trial or from a study of a similar
population. If we use ICCs from other sources, we will report
this and conduct sensitivity analyses to investigate the eIect
of variation in the ICC. If we identify both cluster-randomized
trials and individually-randomized trials, we plan to synthesize the
relevant information. We will consider it reasonable to combine the
results from both if there is little heterogeneity between the study
designs and the interaction between the eIect of intervention and
the choice of randomization unit is considered to be unlikely.

We will also acknowledge heterogeneity in the randomization unit
and perform a sensitivity analysis to investigate the eIects of the
randomization unit.

Other unit of analysis issues

We did not include cross-over trials. We did not use any special
methods for trials with more than one treatment group.

Dealing with missing data

For included studies, we noted levels of attrition. In future updates,
we will explore the impact of including studies with high levels of
missing data in the overall assessment of treatment eIect by using
sensitivity analysis.

For all outcomes, we carried out analyses, as far as possible,
on an intention-to-treat basis, that is, we attempted to include
all participants randomized to each group in the analyses, and
all participants were analyzed in the group to which they were
allocated, regardless of whether or not they received the allocated
intervention. The denominator for each outcome in each trial was
the number randomized minus any participants whose outcomes
were known to be missing.

Assessment of heterogeneity

We assessed statistical heterogeneity in each meta-analysis using
the Tau2, I2 and Chi2 statistics. We regarded heterogeneity as
substantial if I2 was greater than 30% and either Tau2 was greater
than zero, or there was a low P value (less than 0.10) in the Chi2 test
for heterogeneity.

Assessment of reporting biases

As there are more than 10 studies in the meta-analysis we
investigated reporting biases (such as publication bias) using
funnel plots. We assessed funnel plot asymmetry visually. If
asymmetry had been suggested by a visual assessment, we would
have performed exploratory analyses to investigate it.

Data synthesis

We carried out statistical analysis using the Review Manager
soEware (RevMan 2014). We used fixed-eIect meta-analysis
for combining data where it was reasonable to assume that
studies were estimating the same underlying treatment eIect,
i.e. where trials were examining the same intervention, and the
trials’ populations and methods were judged to be suIiciently
similar. If there was clinical heterogeneity suIicient to expect
that the underlying treatment eIects diIered between trials,
or if substantial statistical heterogeneity was detected, we used
random-eIects meta-analysis to produce an overall summary if
an average treatment eIect across trials was considered clinically
meaningful. The random-eIects summary was treated as the
average range of possible treatment eIects and we discussed the
clinical implications of treatment eIects diIering between trials. If
the average treatment eIect was not clinically meaningful we did
not combine trials.

If we used random-eIects analyses, we presented the results as the
average treatment eIect with 95% confidence intervals, with the
estimates of  Tau2 and I2.

Subgroup analysis and investigation of heterogeneity

We did subgroup analyses for class of antibiotics for any other
regimens in the comparison group. We classified the class of
antibiotics according to the classification in the Gyte 2014 Cochrane
review. When referring to penicillins, we included penicillin,
ampicillin and extended spectrum penicillins. Monobactam refers
to aztreonam. Aminoglycosides typically refer to gentamicin with
the exception of one study that used tobramycin (Pastorek 1987).
Lincosamides refer to clindamycin. For Analysis 1.1, the regimen
typically included clindamycin plus gentamicin. A priori, we had
planned subgroup analyses based on the presence of risk factors
such as mode of delivery or genital tract infections, if an adequate
number of studies were available. We planned a separate sub
analysis including only those studies in which all participants
had received prophylactic antibiotic treatment during cesarean
birth, if an adequate number of studies were available. However,
there were not enough studies available to perform the planned
subgroup analyses. We also planned to perform sensitivity analyses
based on methodological quality if necessary. Given that in all
but five of the studies, treatment allocation was inadequately
described, we did not perform a sensitivity analysis incorporating
allocation concealment as a measure of study quality as this was
not appropriate.

We assessed subgroup diIerences by interaction tests available
within RevMan (RevMan 2014). We reported the results of subgroup
analyses quoting the Chi2 statistic and P value, and the interaction
test I2 value.

Sensitivity analysis

We excluded studies from the analysis when more than 20% of
participants dropped out or were excluded aEer randomization. In
future updates, we will carry out sensitivity analyses to explore the
eIect of trial quality assessed by concealment of allocation, high
attrition rates, or both, with poor quality studies being excluded
from the analyses in order to assess whether this makes any
diIerence to the overall result.
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R E S U L T S

Description of studies

The clinical criteria listed to define endometritis were consistent
across trials. Febrile morbidity is a standard obstetrical outcome
and was generally consistently reported, although there was
some variation in the exact criteria used for height of fever,
interval between febrile episodes and interval from the operative
procedure. Urinary tract infection was usually defined as a positive
urine culture; symptoms related to the urinary tract were rarely
required to be present. Wound infection was diagnosed clinically
and generally included induration, erythema, cellulitis or drainage.
A positive microbiological diagnosis was rarely required for the
diagnosis of either wound infection or endometritis. There was no
consistent approach to the definition of serious morbidity. For this
review, all episodes of bacteremia have been classified as serious,
as have complications such as pelvic thrombophlebitis, pelvic
abscess, and peritonitis. Some studies included other outcomes,
for example the need for additional antibiotic use and other
infections such as pneumonia. Some provided a measure of the
fever as a 'fever index' which incorporated both the height of the
fever and its duration.

Results of the search

We identified 72 trials. We included 42 (40 of these trials contributed
data on 4240 participants), and excluded 30.

Included studies

For a detailed description of included studies, see the table of
Characteristics of included studies.

All, but seven studies were conducted in the United States: one was
conducted in France, two in Mexico, and one each in Italy, Peru, and
Colombia. One study was a multicenter study conducted in many
countries, including the United States.

The studies that contributed data to this meta-analysis compared
several diIerent antibiotic regimens. Twenty studies compared
clindamycin plus an aminoglycoside (typically gentamicin) with
another regimen. Other comparisons included:

• an aminoglycoside (gentamicin) plus penicillin or ampicillin
versus any other regimen;

• a beta-lactamase inhibitor combination versus any other
regimen;

• the combination of aztreonam plus clindamycin versus any
other regimen;

• agents with a long half-life versus those with a short half-life;

• the combination of metronidazole plus gentamicin versus any
other regimen;

• once daily versus thrice-daily dosing of gentamicin;

• continued oral therapy versus no therapy aEer an intravenous
antibiotic course;

• regimens with good activity against penicillin-resistant
anaerobes versus regimens with poor activity (e.g. ciprofloxacin,
ampicillin, penicillin or ampicillin and an aminoglycoside, and
certain cephalosporins such as cefamandole and ceEazidime)
against such organisms;

• oral ofloxacin plus intravenous clindamycin versus intravenous
clindamycin and intravenous gentamicin.

Twenty studies enrolled only postpartum women who developed
endometritis aEer cesarean birth; in four studies, the mode of
delivery was not reported. In the remainder, a variable proportion
of cases followed cesarean birth. In women who developed
endometritis postcesarean birth there was no consistent approach
to the use of prophylactic antibiotics. While four studies excluded
women who had received prophylaxis, five others stated that all
women had received prophylaxis. Cefazolin was the agent selected
when prophylaxis was given except in one study in which cefoxitin
was used (Tuomala 1989). Although women who developed
endometritis during the first six weeks of the postpartum period
were eligible for inclusion in this review, the vast majority appeared
to have been enrolled within 48 hours of birth.

Excluded studies

We excluded 30 studies identified in the search from the analysis for
the following reasons:

• more than 20% exclusions aEer randomization (n = 7);

• not a study of postpartum endometritis (n = 7);

• study not randomized or the method of allocation to treatment
was inadequate, e.g. alternation (n = 6);

• no clinical outcomes on postpartum women reported or
postpartum endometritis not defined (n = 4);

• actual numbers not provided (n = 4);

• diIerent antibiotic regimens not compared (n = 1); or

• antibiotic regimen dosing and frequency not described (n = 1).

None of the five studies we identified that compared an
extended spectrum penicillin with any other regimen met
the methodological criteria for inclusion in this review. See
Characteristics of excluded studies.

Risk of bias in included studies

For risk of bias for included studies, see the risk of bias tables, Figure
1; and Figure 2. The risk of bias information below pertains only to
those studies that contributed data to this meta-analysis.
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Figure 1.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 2.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 2.   (Continued)

 
Allocation

In all of the studies, women were randomly allocated to treatment
groups as per the inclusion criteria. Allocation concealment was
suIiciently described and considered to be adequate in only five
studies (Del Priore 1996; Filler 1992; Gibbs 1982; MacGregor 1992;
Mitra 1997). For the remaining studies, the adequacy of allocation
of participants to treatment groups was unclear. Although many
of these studies did report that a computerized randomization
schedule was used, it was unclear how the randomization schedule
was actually administered.

Blinding

Blinding was described in only a few studies. Only four studies used
placebo doses and, although nine studies reported a 'double-blind'
design, only three studies described how they attempted to ensure

the medications appeared similar in appearance (Gibbs 1982;
Gibbs 1983; Hillier 1990). One other study stated that interventions
were similar in appearance without describing how this was
accomplished (MacGregor 1992). Three studies were described as
'single-blind'. In most trials there was no description of blinding.

Incomplete outcome data

Since women were usually hospitalized, loss to follow-up was not
a significant problem. When drop-outs were reported, the reasons
why women who had initially been randomized were eventually
excluded from the analysis were usually explained. Frequently,
however, the number corresponding to each arm of the study
was not given. The most frequent reasons given for drop-outs
were protocol violations of various descriptions. For this reason we
have provided analysis of available cases (rather than intention-to-
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treat). To reduce the likelihood of bias, we excluded studies in which
more than 20% of participants had dropped out or been excluded
form the analysis aEer randomization.

Selective reporting

Only one study had its protocol available, and all of the pre-
specified outcomes were reported (Del Priore 1996). Most of the
study protocols were not available and therefore risk of bias was
judged to be unclear, due to insuIicient information.

Other potential sources of bias

Pharmaceutical sponsorship was evident in 18 studies, which were
therefore judged as being at high risk of bias. We judged eight
studies to have an unclear additional bias. For three studies we
had truncated versions of the original publication that were only
partially translated from the initial language (Figueroa-Damian
1996; Gutierrez 1994; Rodriguez 1996). We suspected that three
studies had pharmaceutical sponsorship, but this was not overtly
reported (Apuzzio 1985a; Apuzzio 1985b; Hemsell 1983). One study
had only an abstract that was available, which could lead to
information about potential biases being missed (Perry 1997). One
study published what appeared to be preliminary data; neither

finalized data nor reasons for failing to complete the study were
discovered (Pietrantoni 1998).

E:ects of interventions

See: Summary of findings for the main comparison Clindamycin
plus aminoglycoside versus any other regimen for postpartum
endometritis

Among all the comparisons reported, there was no evidence that
any particular regimen was associated with a diIerent rate of
allergic reactions. Despite the large number of trials and diIerent
antibiotic regimens, only one comparison revealed statistical
heterogeneity (Analysis 2.1); therefore we applied random-eIects
analyses. Given that in all but five of the studies, treatment
allocation was inadequately described, we did not perform a
sensitivity analysis incorporating allocation concealment as a
measure of study quality as this was not appropriate. As there
were more than 10 trials in certain analyses, we conducted visual
inspection of the funnel plots to assess reporting bias. There was no
funnel plot asymmetry found in the following analyses: Analysis 1.1;
Analysis 1.2; Analysis 1.4; Analysis 1.5; Analysis 3.1 (Figure 3; Figure
4; Figure 5; Figure 6; Figure 7).

 

Figure 3.   Funnel plot of comparison: 1 Clindamycin plus aminoglycoside versus any other regimen, outcome: 1.1
Treatment failure.
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Figure 4.   Funnel plot of comparison: 1 Clindamycin plus aminoglycoside versus any other regimen, outcome: 1.2
Severe complication.
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Figure 5.   Funnel plot of comparison: 1 Clindamycin plus aminoglycoside versus any other regimen, outcome: 1.4
Allergic reaction.

 
 

Antibiotic regimens for postpartum endometritis (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

16



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 6.   Funnel plot of comparison: 1 Clindamycin plus aminoglycoside versus any other regimen, outcome: 1.5
Diarrhea.
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Figure 7.   Funnel plot of comparison: 3 Beta-lactamase inhibitor combination versus any other regimen, outcome:
3.1 Treatment failure.

 
1. Clindamycin plus aminoglycoside versus any other regimen
- 20 studies, 1918 women

Twenty studies, involving 1918 women, compared clindamycin
plus an aminoglycoside (gentamicin used for all studies except
for Pastorek 1987 that used tobramycin) with another regimen
(Apuzzio 1985a; Apuzzio 1985b; Blanco 1983; DiZerega 1979; Faro
1989; Gaitan 1995; Gall 1996; Gibbs 1982; Gibbs 1983; Gibbs
1985; Greenberg 1987; Gutierrez 1994; Hemsell 1983; Herman
1986; Knodel 1988; Maccato 1991; McGregor 1989; Pastorek 1987;
Pietrantoni 1998; Stovall 1993).

Primary outcomes

When assessing the individual subgroups of other antibiotic
regimens (i.e. cephalosporins, monobactams, penicillins, and
quinolones), there were fewer treatment failures in those treated
with clindamycin plus an aminoglycoside as compared to those
treated with cephalosporins (RR 0.69, 95% CI 0.49 to 0.99;
participants = 872; studies = 8; Analysis 1.1.1) or penicillins (RR 0.65,
95% CI 0.46 to 0.90; participants = 689; studies = 7, Analysis 1.1.3).
For the remaining subgroups, the diIerences were not significant.

There were no significant diIerences between groups with
respect to severe complications (Analysis 1.2): lincosamides versus
cephalosporins (RR 2.40, 95% CI 0.30 to 19.19; 476 participants; 4
studies; I2 0%, Analysis 1.2.1), lincosamides versus monobactams
had only one study with no events (Analysis 1.2.2), lincosamides
versus penicillins (RR 0.33, 95% CI 0.09 to 1.18; 422 participants; 5
studies; I2 24%, Analysis 1.2.3), lincosamides versus quinolone (RR
2.89, 95% CI 0.31 to 27.20; participants = 160; studies = 2; Analysis
1.2.4).

Secondary outcomes

There were significantly fewer wound infections with clindamycin
plus aminoglycoside versus cephalosporins (RR 0.53, 95% CI 0.30
to 0.93; 500 participants; 4 studies, I2 0%, Analysis 1.3,1). There
was no statistically significant diIerence with other comparison
subgroup analysis for wound infections with clindamycin plus
aminoglycoside versus monobactams (RR 0.95, 95% CI 0.06 to
14.85; 119 participants; 1 study, Analysis 1.3.2) or penicillins (RR
0.46, 95% CI 0.21 to 1.00; 339 participants; 3 studies, Analysis 1.3.3)
or quinolone ((RR 0.51, 95% CI 0.05 to 5.45; participants = 97;
studies = 1, Analysis 1.3.4). There were no significant diIerences
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between lincosamides versus other regimen subgroups with the
outcomes of allergic reactions (Analysis 1.4), diarrhea (Analysis 1.5),
length of stay (Analysis 1.6) or treatment failure post cesarean with
prophylaxis (Analysis 1.7).

2. Aminoglycoside (specifically gentamicin) plus penicillin or
ampicillin versus any other regimen - two studies, 256 women

Two trials compared gentamicin plus penicillin or ampicillin
with other regimens (DiZerega 1979; Figueroa-Damian 1996):
gentamicin/penicillin versus gentamicin/clindamycin (DiZerega
1979), and gentamicin/ampicillin versus piperacillin/tazobactam
(Figueroa-Damian 1996).

Primary outcomes

There were no significant diIerences in treatment failures (RR
0.56, 95% CI 0.15 to 2.03; 56 participants, Analysis 2.1.2) or wound
infection (RR 2.44, 95% CI 0.13 to 44.57; 56 participants; 1 study,
Analysis 2.3.2) when comparing gentamicin plus ampicillin versus
piperacillin/tazobactam. However, there were significantly more
treatment failures for those treated with gentamicin plus penicillin
compared to gentamicin plus clindamycin (RR 2.57, 95% CI 1.48 to
4.46; 200 participants, Analysis 2.1).

There were no significant diIerences in gentamicin/
penicillin versus gentamicin/clindamycin with respect to severe
complications (RR 0.11, 95% CI 0.01 to 2.04; 200 participants; 1
study; Analysis 2.2.1).

Secondary outcomes

There were no significant diIerences in wound infections (RR 0.50,
95% CI 0.22 to 1.12; 200 participants; 1 study, Analysis 2.3.1), allergic
reactions (RR 1.00, 95% CI 0.14 to 6.96; 200 participants; 1 study,
Analysis 2.4.1) or diarrhea (RR 5.00, 95% CI 0.24 to 102.85; 200
participants; 1 study, Analysis 2.5.1).

3. Beta-lactamase inhibitor combination versus any other
regimen - 12 studies, 1007 women

Twelve trials (1007 participants) compared a beta-lactam/beta-
lactamase inhibitor combination with another regimen.

Primary outcomes

There were no diIerences in treatment failures in any subgroup;
e.g. penicillin plus beta-lactamase inhibitor versus lincosamides
(RR 1.07, 95% CI 0.70 to 1.64; participants = 495; studies = 6; I2 =
0%, , Analysis 3.1) as well as no diIerence in severe complication
(RR 0.11, 95% CI 0.01 to 2.04, Analysis 3.2).

Secondary outcomes

There were no statistically significant diIerences for any other
outcome (Analysis 3.3; Analysis 3.4; Analysis 3.5; Analysis 3.6).
CIs were wide for other outcomes due to the low number of
participants with those outcomes.

4 Aztreonam plus clindamycin versus any other regimen - four
studies, 603 women

Four trials (603 participants) compared aztreonam plus
clindamycin with other regimens. Two of these were comparisons
with clindamycin plus aztreonam versus clindamycin plus
gentamicin (Gibbs 1985; Greenberg 1987). The other two trials

compared clindamycin and aztreonam with trospectomycin
(Chatwani 1997; Filler 1992).

Primary outcomes

There was no diIerence between these regimens for any of the
outcomes (Analysis 4.1; Analysis 4.2).

Secondary outcomes

There was no diIerence between these regimens for any of the
outcomes (Analysis 4.3; Analysis 4.4; Analysis 4.5; Analysis 4.6).

5. Agent with longer half-life versus similar agent with shorter
half-life - two studies, 484 women

Two trials (484 participants) compared agents with a longer half-
life to a drug in the same class with a shorter half-life. All
regimens were cephalosporins: cefoxitin administered every six
hours was compared with either cefmetazole administered every
eight hours (Chatwani 1995) or cefotetan administered every 12
hours (MacGregor 1992).

Primary outcomes

Treatment with an agent with a longer half life that is administered
less frequently was associated with fewer treatment failures (RR
0.61, 95% CI 0.40 to 0.92; 484 participants; 2 studies; I2 0%, Analysis
5.1) than cefoxitin. No significant diIerences were found for severe
complications (Analysis 5.2)

Secondary outcomes

No significant diIerences were found for the other outcomes
(Analysis 5.3; Analysis 5.4; Analysis 5.5; Analysis 5.6).

6. Metronidazole plus gentamicin versus any other regimen -
one study, 67 women

One small trial (Martens 1989, 67 participants) compared
metronidazole and gentamicin with ampicillin/sulbactam.

Primary outcomes

There was no diIerence in treatment failures between the two
regimens (RR 0.91, 95% CI 0.20 to 4.21, Analysis 6.1).

Secondary outcomes

There were no secondary outcomes reported for this analysis.

7. Once-daily versus thrice-daily gentamicin dosing - four
studies, 463 women

Four trials (463 participants) compared once-daily versus thrice-
daily (i.e. eight-hourly) administration of gentamicin (Del Priore
1996; Livingston 2003; Mitra 1997; Perry 1997).

Primary outcomes

There was a non-significant trend toward fewer treatment failures
with once-daily dosing (RR 0.70, 95% CI 0.49 to 1.00; 463
participants; 4 studies; I2 29%, Analysis 7.1).

Secondary outcomes

There was no diIerence in the incidence of nephrotoxicity between
regimens (Analysis 7.2). Once-daily dosing was associated with a
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shorter length of hospital stay (MD -0.73, 95% CI -1.27 to -0.20; 322
participants; 3 studies; I2 0%, Analysis 7.3).

8. Continued oral versus no treatment aKer intravenous
antibiotic course - three studies, 253 women

Three trials (253 participants) compared continued oral antibiotic
therapy with no treatment aEer intravenous therapy (Hager
1989; Morales 1989; Rodriguez 1996). The incidence of recurrent
endometritis was exceptionally low in both groups (only one
episode in 253 women).

Primary outcomes

No diIerences were found in treatment failure (Analysis 8.1). There
were no severe complications in the studies (Analysis 8.2).

Secondary outcomes

No diIerences were found in wound infection (Analysis 8.3), urinary
tract infection (Analysis 8.4), recurrence of endometritis (Analysis
8.5), or length of stay (Analysis 8.6).

9. Poor activity against penicillin-resistant anaerobic bacteria
versus good activity - seven studies, 774 women

Seven trials (774 participants) compared a regimen of antibiotics
with poor activity against penicillin-resistant anaerobic bacteria
(e.g. the Bacteroides fragilis group) with a regimen with good
activity.

Primary outcomes

Antibiotics with poor activity against penicillin-resistant anaerobes
were associated with higher failure rates of the regimen (RR 1.94,
95% CI 1.38 to 2.72; 774 participants; 7 studies; I2 23%, Analysis
9.1). There were no significant diIerences in severe complications
(Analysis 9.2).

Secondary outcomes

Antibiotics with poor activity against penicillin resistant anaerobes
were associated with more wound infections (RR 1.88, 95% CI 1.17
to 3.02; 740 participants; 6 studies; I2 0%, Analysis 9.3).

There were no significant diIerences between the groups for the
other outcomes (Analysis 9.2; Analysis 9.4; Analysis 9.5; Analysis
9.6).

10. Oral ofloxacin/clindamycin versus intravenous
clindamycin/gentamicin - one study, 16 women

One small trial (16 participants) compared oral ofloxacin/
intravenous clindamycin versus intravenous clindamycin/
gentamicin.

Primary outcomes

Primary outcomes showed no significant diIerences for treatment
failures (RR 0.67, 95% CI 0.15 to 2.98; I2 0%, Analysis 10.1).

Secondary outcomes

No secondary outcomes were reported.

D I S C U S S I O N

Summary of main results

The combination of clindamycin and an aminoglycoside was more
eIective than treatment with cephalosporins or penicillins as
evidenced by fewer treatment failures. There were also fewer
wound infections with clindamycin and an aminoglycoside as
compared to cephalosporins. There were more treatment failures in
women receiving gentamicin/penicillin compared with gentamicin/
clindamycin. There is evidence that cefoxitin with a shorter half-life
is less eIective than the cephamycins with a longer half-life that
are administered less frequently. Once-daily dosing of gentamicin
was associated with shorter hospital stays than thrice-daily dosing.
Regimens with poor activity against penicillin-resistant anaerobic
bacteria had higher failure rates and more wound infections than
regimens with good activity against these organisms. For all the
other outcomes, there were no diIerences between treatment
regimens. However, for many of these comparisons the numbers
studied were small and, although unlikely, significant diIerences
may not have been detected.

If the improved response with clindamycin and gentamicin
compared with any other regimen is expressed as the number
needed to treat for an additional beneficial outcome (NNTB), 20
women (95% confidence interval (CI) 12 to 56) would need to be
treated with clindamycin and gentamicin, rather than any other
regimen, to prevent one additional treatment failure. What is
missing from these studies, however, and what is needed to use
the NNTB to help make treatment decisions, is a better assessment
of side-eIects of the regimens and reporting of the cost of the
diIerent therapies. No study looked at the eIect of treatment
on the infant of a breastfeeding mother and any maternal renal
toxicity was not described systematically. Very rarely were drug
costs collected and overall no attempt was made to collect and
compare all costs of treatment, including length of stay.

For the other regimens that were compared, where there were no
diIerences in treatment failures, it is unfortunate that there were
so few data on other outcomes. These factors might determine
whether a regimen, albeit equally eIective, had some other
advantage. As a minimum, drug costs should have been reported
consistently.

Overall completeness and applicability of evidence

Overall the studies were at an unclear risk of bias. There were
opportunities for systematic bias: allocation concealment was
usually inadequately described and only rarely was there any
attempt at 'blinding'. OEen the study was sponsored by the
manufacturer of a new drug and this drug was compared with
the control regimen, typically clindamycin plus gentamicin. But
despite all these potential biases, which would most likely work
against the control arm, the combination of clindamycin and an
aminoglycoside was more eIective than other regimens with fewer
treatment failures and wound infections. However, for many of
these comparisons the numbers studied were small and, although
unlikely, significant diIerences may not have been detected.

Although there may be diIerences in the expected response
of women who developed endometritis aEer cesarean birth
compared with those who developed infection aEer a vaginal
birth, insuIicient data were provided to allow us to perform a
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subgroup analysis. We could not perform subgroup analyses based
on the presence of bacterial vaginosis or genital tract cultures
positive for virulent organisms, as the data were not available.
There were too few studies to detect whether there are diIerences
in outcomes between regimens when prophylactic antibiotics have
been given for cesarean births. Many of the studies performed
extensive bacteriological work-up on endometrial cultures, but this
could not be approached systematically nor incorporated into this
review.

Quality of the evidence

The overall risk of bias was unclear in the most of the studies.
We assessed the quality of the evidence using GRADE and judged
the evidence for an aminoglycoside plus clindamycin with another
regimen compared with cephalosporins or penicillins as low to very
low quality for therapeutic failure, severe complications, wound
infection and allergic reaction (Summary of findings for the main
comparison). We downgraded scores as most studies had design
limitations, few events, and wide confidence intervals crossing the
line of no eIect. Though drop-outs were reported with reasons
explained, frequently, the number corresponding to each arm of a
study was not given. For this reason we have provided analysis of
available cases (rather than intention-to-treat). Many of the studies
date back to the 1970s and 1980s. Since then there may have been
changes in the causative organisms, as well as in the antimicrobial
resistance profile.

Potential biases in the review process

We tried to minimize potential biases in the review process by
having at least two review authors independently assess the
eligibility for inclusion and exclusion, perform data abstraction and
assess the risk of bias.

Agreements and disagreements with other studies or
reviews

Very few studies have been conducted outside of the USA, with
only four studies (from Central and South America) performed
in the developing world. Since postpartum endometritis is
an important cause of maternal morbidity and mortality in
low-income countries, the lack of studies conducted in such
environments leaves a gap in our knowledge.

Barza 1996 performed a meta-analysis of single versus multiple
doses of aminoglycoside for the treatment of various infections,
and the conclusions support a once-daily regimen.

Any study of a new drug for the treatment of endometritis
should, rather than have as its only objective the demonstration
of equivalence between the regimens, be designed to
incorporate other relevant outcomes in the analyses, and ideally
should incorporate some form of cost-benefit analysis. While
concern about ototoxicity and nephrotoxicity are identified as
contraindications to the routine use of an aminoglycoside in
community-acquired intra-abdominal infections (Solomkin 2003),
healthy women with postpartum endometritis, whose treatment
course is usually short, could be assumed to suIer from less toxicity
from aminoglycosides compared with other women who are more
likely to have significant co-morbid illness. Although the studies
included in this review did not collect information systematically
on renal toxicity, there is no evidence that using an aminoglycoside
in the clinical setting of postpartum endometritis should not be

recommended because of toxicity. It is, however, important that
any new regimen that is compared with clindamycin and an
aminoglycoside should include ototoxicity and nephrotoxicity as
outcomes.

There is evidence of increasing resistance in the Bacteroides
fragilis group of organisms to clindamycin (Aldridge 2002). While
there are no data to suggest that this is having an impact on
treatment outcome in women with endometritis, whose infections
are generally uncomplicated, there should be ongoing surveillance
of the eIect of changing antibiotic resistance patterns. Although
overall a regimen with activity against the B fragilis group is better
than one without, 80% of women treated with a regimen without
that activity were cured, raising questions about the type of woman
in which a broad spectrum regimen is necessary.

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

Implications for practice

It can be concluded from this review that the combination
of clindamycin plus an aminoglycoside (such as gentamicin) is
appropriate for the treatment of endometritis and that a regimen
with activity against the Bacteroides fragilis group and other
penicillin resistant anaerobic bacteria is better than one without.
There is no good evidence that any one regimen is associated with
fewer side-eIects. No specific recommendations can be made for
the treatment of women who develop endometritis aEer receiving
antibiotic prophylaxis for cesarean birth as we were unable to
specifically study that population in this review. Also, it should
be noted that none of the trials' regimens included ampicillin
plus clindamycin plus an aminoglycoside, so we cannot make a
recommendation as to whether these three antibiotics are superior
to clindamycin plus gentamicin alone.

Implications for research

The majority of these studies took a traditional approach to the
treatment of endometritis and compared new regimens to the
standard of care in North America. Any further studies that compare
clindamycin and an aminoglycoside with an alternative regimen,
with eIicacy as the primary outcome, should include regimens
that are routinely used outside of North America and consider
alternatives suitable for use in low-income countries.

With the availability of new antibiotics with improved oral
bioavailability, novel ways of managing endometritis should be
explored and more creative study designs should evaluate early
switching to the oral route. Although the new quinolones have
a broader spectrum of activity than ciprofloxacin and excellent
oral bioavailability, and are used widely to treat intra-abdominal
infections, it is generally recommended that they be avoided if
a woman is breastfeeding, because their safety in breastfeeding
has not been established. However, as more information on the
safety of these agents in infants and children becomes available,
their usefulness in treating women with endometritis should be
studied. Any study of a new drug for the treatment of endometritis
should, rather than have as its only objective the demonstration
of equivalence between the regimens, be designed to incorporate
other relevant outcomes in the analyses, and ideally should
incorporate some form of cost-benefit analysis.

Traditionally an empiric regimen active against the mixed aerobic
and anaerobic organisms likely to be causing infection is selected,
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but with increasing concern about the appropriate utilization of
antibiotics and developing antimicrobial resistance, this approach
may no longer be appropriate. We should ask whether the
use of endometrial cultures, collected under conditions where
contamination is avoided, has a role for targeting antibiotic
therapy more specifically to individual women. Studies may
be designed that compare diIerent strategies for selecting an
antibiotic regimen.
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Characteristics of included studies [ordered by study ID]

 

Methods Randomized trial
Study period: March 1983 through January 1984

Participants Inclusion criteria: postcesarean birth with temperature of 100.4 °F (38 °C) or higher on 2 occasions after
the first 24 hours after delivery, with uterine tenderness and no other foci of infection
Setting: urban university hospital, New Jersey, USA
Number of participants: n = 47

Apuzzio 1985a 
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Interventions Ticarcillin/clavulanic acid 3 g/100 g iv every 4 hours (n = 23) vs clindamycin 600 mg iv every 6 hours with
gentamicin 60 mg - 80 mg IM every 8 hours (n = 24)

Outcomes Treatment failure
Allergic reactions
Diarrhea

Notes Participants receiving antibiotic prophylaxis were excluded
Pharmaceutical sponsorship - probable

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Allocation: "randomly assigned" without further description

Allocation concealment
(selection bias)

Unclear risk No description

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not stated

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 12 (8.8%) were excluded from analysis as important demographic or laborato-
ry data were not obtained

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias Unclear risk The study appears to be free of other sources of bias, but pharmaceutical sup-
port is suspected

Apuzzio 1985a  (Continued)

 
 

Methods Randomized trial
Study period: February 1981 through December 1982

Participants Inclusion criteria: diagnosis of postcesarean endometritis based on oral temperature of at least 100.4 °F
(38 °C) after the first 24 hours postpartum, uterine tenderness and absence of other foci of infection
Setting: urban university hospital, New Jersey, USA
Number of participants: n = 124

Interventions Ceftizoxime 2 g-3 g iv every 8-12 hours (n = 68) vs cefoxitin 2 g every 12 hours iv (n = 24) vs clindamycin
600 mg iv every 6 hours with gentamicin 60 mg-80 mg iv every 8 hours (n = 32)

Outcomes Treatment failure
Diarrhea
Septic pelvic thrombophlebitis

Apuzzio 1985b 
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Thrombophlebitis

Notes It is not stated whether any of these women received prophylactic antibiotic treatment during surgery
Pharmaceutical sponsorship - probable.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States "randomly assigned" without further description

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not stated

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 12 women initially randomized excluded from analysis with excessive loss (10
women) in cefoxitin group. Cefoxitin group not included in analysis

Selective reporting (re-
porting bias)

Unclear risk The study protocol is not available, insufficient information to permit judge-
ment

Other bias Unclear risk The study appears to be free of other sources of bias, but pharmaceutical sup-
port is suspected

Apuzzio 1985b  (Continued)

 
 

Methods Randomized trial
Study period: April through October 1982

Participants Inclusion criteria: clinical diagnosis of postpartum endometritis, salpingitis, or pelvic cellulitis after
hysterectomy, all with oral temperature of 38 °C or higher, leukocytosis, and local tenderness
Setting: county hospital, San Antonio, Texas, USA
Number of participants: n = 77 (69 postcesarean birth)

Interventions Ceftazidime 2 g iv every 8 hours vs clindamycin 600 mg iv every 8 hours plus gentamicin 1.5 mg/kg iv
every 8 hours

Outcomes Treatment failure
Complications including wound infections, allergic reactions, and diarrhea
Mean length of stay

Notes For the outcome of allergy, postcesarean birth participants were not analyzed separately
Pharmaceutical sponsorship - explicit

Risk of bias

Blanco 1983 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Random schedule provided by pharmaceutical sponsor. No specific methods
described

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk “Not blinded” in the methods

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Not blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No drop-outs

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgement

Other bias High risk Sponsored by pharmaceutical company, Glaxo

Blanco 1983  (Continued)

 
 

Methods Randomized trial
Study period: not stated

Participants Inclusion criteria: women with postcesarean endometritis defined as temperature of at least 38.3 °C
during the first 24 hours after surgery or at least 38 °C after 24 hours with fundal tenderness, adnexal
tenderness, and purulent lochia, and no other evident focus of infection. Initially women with other
gynecologic infections were to be included. There were 22 women randomized, but later excluded be-
cause they were not postcesarean birth
Setting: multicenter, USA
Number of participants: n = 382

Interventions Cefmetazole 2 g iv every 8 hours (n = 232) vs cefoxitin 2 g iv every 6 hours (n = 123)

Outcomes Treatment failure
Septic thrombophlebitis (serious complication)
Wound infections
Allergic reactions
Mean length of stay. Standard deviation for mean length of stay was not given (5.0 days for cefmeta-
zole; 5.4 days for cefoxitin)

Notes 5 women initially randomized did not receive medication. Drop-outs were otherwise adequately ex-
plained, most were excluded due to protocol change that excluded women who were not postcesare-
an. These 22 participants are included in the analysis of allergic reactions
Pharmaceutical sponsorship - explicit

Risk of bias

Chatwani 1995 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomization table provided by pharmaceutical spon-
sor

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk States "single-blind" without further explanation

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 382 women initially enrolled, 377 women received medication were evaluated
for safety. The initial protocol for enrolment was restricted, excluding a further
22 women – all eligible women with complete data. Drop-outs were otherwise
adequately explained, most were excluded due to protocol change that ex-
cluded women who were not postcesarean. These 22 participants are included
in the analysis of allergic reactions

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgement

Other bias High risk Sponsored by pharmaceutical company, the Upjohn company

Chatwani 1995  (Continued)

 
 

Methods Randomized trial
Study period: not stated

Participants Inclusion criteria: women with pelvic cellulitis after hysterectomy or postpartum endometritis (defined
as temperature of at least 38.3 °C after the first 24 hours and after cesarean birth and fundal tender-
ness, parametrial tenderness, and purulent lochia)
Setting: multicenter, USA
Number of participants: n = 579 (404 with postpartum endometritis)

Interventions Clindamycin 900 mg iv every 8 hours (n = 242; 202 postcesarean birth) plus aztreonam 1 g iv every 8
hours vs trospectomycin 500 mg iv every 8 hours (n = 243; 200 postcesarean birth) plus aztreonam 1 g iv
every 8 hours

Outcomes Treatment failure (postcesarean birth women with endometritis provided separately)
For other outcomes (wound infection, serious complications, diarrhea) the results for endometritis
postcesarean birth were not reported separately and have not been included
The 1 serious complication observed was septic thrombophlebitis in the trospectomycin group

Notes Pharmaceutical sponsorship - explicit

Risk of bias

Bias Authors' judgement Support for judgement

Chatwani 1997 
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Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomization table by pharmaceutical sponsor

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk States “double-blinded” without further description

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

High risk “Forty-nine patients from the trospectomycin group and 45 from the clin-
damycin group were excluded for the efficacy evaluation. The reasons for ex-
clusion included protocol violations as well as use of concomitant antibiotic,
and other foci of infection”- balanced in numbers over both arms but numbers
are high (30%) and the reasons for exclusion given could be related to true out-
come

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias High risk Pharmaceutical sponsorship - explicit

Chatwani 1997  (Continued)

 
 

Methods Randomized trial
Study period: February 1991 through March 1993

Participants Inclusion criteria: clinical diagnosis of postpartum endometritis (defined as temperature of at least 38
°C orally on 2 occasions or at least 39 °C on 1 occasion, uterine tenderness, absence of any other source
of infection), serum creatinine less than 1.4 mg/dL
Setting: Chicago, Illinois, USA
Number of participants: n = 142

Interventions Gentamicin 5 mg/kg of body weight iv once daily (n = 62) vs gentamicin every 8 hours with dosing ad-
justments based on peak and trough blood levels (n = 65)
Other antibiotics allowed

Outcomes Duration of fever (20.8 hours vs 23.7 hours); post-treatment serum creatinine levels; nephrotoxicity (not
defined further)
Change of initial regimen (14/62 vs 17/65)
Pharmacy (USD 16.12 vs USD 41.75) and nurse labor costs; length of stay

Notes 15 of the women enrolled were excluded for protocol violations; administrative errors, misdiagnosis,
concomitant infection; no data on treatment allocation to include in intention-to-treat analysis
Cesarean births = 78
Pharmaceutical sponsorship - none apparent

Risk of bias

Bias Authors' judgement Support for judgement

Del Priore 1996 
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Random sequence genera-
tion (selection bias)

Low risk Computer-generated random numbers table via sealed envelopes

Allocation concealment
(selection bias)

Low risk Used sealed opaque envelopes

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk “The managing clinical service and the subjects were blinded to the gentam-
icin treatment regimen.”

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk “A total of 142 subjects were randomized. Fifteen were excluded from analysis
because of study-protocol violations: three had concomitant infections, three
had a misdiagnosis of endometritis, and nine had administrative errors. A total
of 127 subjects remained for analysis: 62 in the study group and 65 in the con-
trol group” – about 89% of data available, well-balanced between the 2 arms
and the majority of reasons for missing data are unlikely to be related to true
outcome (apart from possibly 6 patients (4%) with concomitant infections or
with a misdiagnosis)

Selective reporting (re-
porting bias)

Low risk Protocol available and all of the study’s pre-specified outcomes have been re-
ported

Other bias Low risk Study appeared to be free of other sources of bias

Del Priore 1996  (Continued)

 
 

Methods Randomized trial
Study period: February 1976 through October 1977

Participants Inclusion criteria: women with diagnosis of postpartum endometritis based on fever and uterine ten-
derness
Setting: urban county hospital, Los Angeles, California, USA
Number of participants: n = 200

Interventions Clindamycin 600 mg iv every 6 hours plus gentamicin 80 mg iv every 8 hours (n = 100) vs penicillin 5 mil-
lion units iv every 6 hours plus gentamicin 80 mg iv every 8 hours (n = 100)

Outcomes Treatment failure (defined as those women whose therapy was not completed without problems)
Serious complications including pelvic abscess and need for addition of heparin
Wound infections
Rash (allergic reaction)
Diarrhea
Mean length of stay 7.4 days for clindamycin-gentamicin vs 8.7 days for penicillin-gentamicin (variance
not given)

Notes All participants were postcesarean birth without prophylactic antibiotic treatment
Endometritis was defined vaguely
Pharmaceutical sponsorship - none apparent

Risk of bias

DiZerega 1979 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States "random basis" not further described

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not stated

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Drop-outs - none

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgement

Other bias Low risk Study appeared to be free of other sources of bias

DiZerega 1979  (Continued)

 
 

Methods Randomized trial
Study period: not stated

Participants Inclusion criteria: women with a diagnosis of postpartum endometritis defined as temperature of at
least 38.3 °C occurring 24 hours after the administration the last dose of cefazolin, tachycardia, a white
blood count of at least 14,000 or immature polymorphonuclear leukocytes, and marked uterine tender-
ness
Setting: Houston, Texas, USA
Number of participants: n = 170

Interventions Ticarcillin/clavulanic acid 3.1 g iv every 6 hours (n = 85) vs clindamycin 900 mg iv every 8 hours and gen-
tamicin iv dosed by body weight every 8 hours (n = 85)

Outcomes Therapeutic failure (lack of resolution of all signs and symptoms of infection resolved within 72 hours)
Length of hospital stay

Notes All participants had cesarean births with 3 doses of prophylactic cefazolin
18 women were excluded after enrolment for protocol violations
Pharmaceutical sponsorship - explicit
All participants without clinical cure at 72 hours responded with the addition of ampicillin iv
Bacteriologic studies were performed

Risk of bias

Bias Authors' judgement Support for judgement

Faro 1989 

Antibiotic regimens for postpartum endometritis (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

34



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Random sequence genera-
tion (selection bias)

Low risk States “a computer-generated randomisation schedule provided by Miles
Pharmaceuticals.”

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Different treatments had different intervals between treatments suggesting
the personnel would have known which treatment plan each patient was on.
Insufficient information to make judgment for patients

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 18 women (10.6%) were excluded after enrolment for protocol violations
“Ten women who received ticarcillin/clavulanic acid and eight in the clin-
damycin-gentamicin group were disqualified for not fulfilling the criteria of the
study protocol” – incomplete data are well-balanced, small amount compared
with the amount of data, and the reason for missing data is unlikely to be re-
lated to true outcome

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgement

Other bias High risk Pharmaceutical sponsorship - explicit - Miles Pharmaceuticals

Faro 1989  (Continued)

 
 

Methods Randomized trial
Study period: March 1985 through March 1986

Participants Inclusion criteria: fever (defined as more than 37.8 °C in the first 24 hours postpartum), with pelvic ten-
derness or malodorous lochia, or both, without other obvious diagnosis. Participants were classified as
having mild (temperature 37.8 °C-38.4 °C) or severe (temperature greater than 38.4 °C) forms
Setting: Clamart, France
Number of participants: n = 101 ("severe form": n = 26, "mild form": n = 73)

Interventions 'Severe' disease: amoxicillin/clavulanic acid 1.2 g iv every 8 hours (n = 14) versus ampicillin 2 g iv every
8 hours and gentamicin iv by body weight every 12 hours (n = 12) changing to oral amoxicillin/clavulan-
ic acid or amoxicillin to complete 8 days treatment once afebrile

"Mild" disease: oral treatment only amoxicillin/clavulanate (n = 36) vs ampicillin/metronidazole (n = 37)

Outcomes Treatment failure
Mean time to defervescence (3.5 vs 2.7 days, not significant)
Mean time to resolution of clinical signs of endometritis (2.3 vs 1.7 days, P value < 0.05)
Duration of treatment
Incidence of urticaria (allergic reaction)

Notes 2 women were excluded after enrolment (1 in each group) with culture demonstrating resistant Staphy-
lococcus aureus 
Vaginal births = 62
Participants receiving both the iv and oral form of amoxicillin/clavulanic acid (Augmentin) have been
combined
Pharmaceutical sponsorship - probable

Fernandez 1990 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random-number tables

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not stated

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Drop-outs < 5%

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias Low risk Study appeared to be free of other sources of bias

Fernandez 1990  (Continued)

 
 

Methods Randomized trial
Study period: March 1993 through May 1994

Participants Inclusion criteria: women with postcesarean endometritis defined as fever, presence of foul smelling
lochia, and pain on fundal palpation
Setting: Mexico
Number of participants: n = 56

Interventions Piperacillin/tazobactam 500 mg iv every 6 hours for 5 days vs

Ampicillin 1 g iv every 6 hours plus gentamicin 80 mg iv every 8 hours for 5 days followed by oral ampi-
cillin and IM gentamicin for 5 additional days

Outcomes Therapeutic failure
Wound infection
Mean length of stay 7 days vs 6 days (standard deviations not given)

Notes All postcesarean births
Pharmaceutical sponsorship - none apparent

Risk of bias

Bias Authors' judgement Support for judgement

Figueroa-Damian 1996 
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Random sequence genera-
tion (selection bias)

Unclear risk States "random" 3:1, without further description

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not stated

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Not stated

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias Unclear risk Only a reduced translated copy of the review is available, which could result in
information about potential biases being missed

Figueroa-Damian 1996  (Continued)

 
 

Methods Randomized trial
Study period: not given

Participants Inclusion criteria: postcesarean birth with endometritis diagnosed based on elevated temperatures
and white count and abnormal uterine tenderness
Setting: South Carolina, USA
Number of participants: n = 21

Interventions Trospectomycin 500 mg iv every 8 hours plus aztreonam 1 g iv every 8 hours (n = 12) vs clindamycin 900
g iv every 8 hours plus aztreonam 1 g iv every 8 hours (n = 8)

Outcomes Therapeutic failure (defined as lack of resolution of fever, uterine tenderness, and high white blood
count)

Notes All participants were postcesarean birth
Pharmaceutical sponsorship - explicit

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Code prepared by pharmaceutical company and carried out by hospital phar-
macy. Did not state specific methods they used

Allocation concealment
(selection bias)

Low risk “Randomization code was prepared by the Upjohn (pharmaceutical) Company
and was carried out by the (hospital) pharmacy.” It was a pharmacy controlled
randomization

Filler 1992 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "The hospital pharmacy dispensed [antibiotics] to the floor in a double blind
fashion.”

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk States they “undertook a small double blind study” with no further description
given, indicating the outcome assessors were blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 20 (95.2%) patients completed treatment out of 21 patients enrolled. 1 patient
“leE against medical advice to be treated with oral antibiotics and was with-
drawn from the study”

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgement

Other bias High risk Pharmaceutical sponsorship explicit – “The Upjohn Company prepared the
randomised code”

Filler 1992  (Continued)

 
 

Methods Randomized trial
Study period: September 1993 through August 1994.

Participants Inclusion criteria: women with postpartum endometritis after emergency cesarean birth
Setting: tertiary care centre, Bogota, Colombia
Number of participants: n = 71

Interventions Pefloxacine 400 mg iv every 12 hours plus metronidazole 500 mg iv every 8 hours (n = 35) vs clin-
damycin 600 mg iv every 6 hours plus gentamicin 2 mg/kg/day iv divided into doses every 12 hours (n =
36)

Outcomes Clinical cure or improvement
Allergic reactions
Antibiotic associated diarrhea

Notes All women had undergone emergency cesarean births
Use of prophylactic antibiotics not described. Women with cultures demonstrating microorganisms re-
sistant to the antibiotics used were excluded from the study
Pharmaceutical sponsorship - probable

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The randomization was done in blocks utilizing a table

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk States treatment was blinded but no further description, insufficient informa-
tion to permit judgement

Gaitan 1995 

Antibiotic regimens for postpartum endometritis (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

38



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk States treatment was blinded but no further description, insufficient informa-
tion to permit judgement

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Drop-outs < 5%: 3 from Group A and 2 from Group B

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias Low risk Study appeared to be free of other sources of bias

Gaitan 1995  (Continued)

 
 

Methods Randomized trial
Study period: not stated

Participants Inclusion criteria: women with a diagnosis of postpartum endometritis by temperature elevation to 39
°C on 1 occasion or 38.5 °C on 2 occasions after delivery
Setting: Louisville, Kentucky, USA
Number of participants: n = 129

Interventions Ampicillin 2 g plus sulbactam 1 g iv (n = 64) every 6 hours vs clindamycin 900 mg plus gentamicin by
body weight iv every 8 hours (n = 65)

Outcomes Cure (disappearance of presenting signs and symptoms)
Improvement (partial alleviation of presenting signs and symptoms)
Failure (no significant effect of study drug therapy on presenting signs and symptoms)
Indeterminate (does not fit into any other category or unable to evaluate (n = 1 in clindamycin/gen-
tamicin group)
Diarrhea (9 vs 8)
Length of hospital stay (9 vs 10 days; no variance given)

Notes 13 women were excluded after enrolment for numerous reasons, generally protocol violations
The number of women who underwent cesarean birth versus vaginal birth is not described
Endometritis was poorly defined
Pharmaceutical sponsorship - explicit

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States "randomised" without further description

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not stated

Blinding of outcome as-
sessment (detection bias) 

Unclear risk Not stated

Gall 1996 
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All outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 116 women (89.9%) out of 129 women included in the analysis. 9 lost to fol-
low up in the ampicillin/sulbactam group and 4 in the clindamycin/gentamicin
group

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias High risk Pharmaceutical sponsorship - explicit

Gall 1996  (Continued)

 
 

Methods Randomized trial
Study period: January 1980 through June 1981

Participants Inclusion criteria: women who had undergone cesarean birth with clinical diagnosis of postpartum en-
dometritis (based on fever > 101 °F (38.3 °C), uterine tenderness, and leukocytosis)
Setting: San Antonio, Texas, USA
Number of participants: n = 198

Interventions Clindamycin 600 g every 6 hours plus gentamicin by body weight every 8 hours both iv (n = 106) vs
cefamandole 2 g iv every 6 hours plus placebo doses every 8 hours (n = 92)

Outcomes Therapeutic failure (persistent fever > 3 days), wound infection, serious complication
Complications including rash (allergic reaction) and diarrhea
Mean length of stay
Culture results

Notes All cesarean births, without antibiotic prophylaxis
Pharmaceutical sponsorship - explicit

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States “randomisation provided by the sponsor” without further description

Allocation concealment
(selection bias)

Low risk “The solutions were prepared by the pharmacy as each patient was enrolled.”
The pharmacy controlled randomization

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: “bottles were wrapped in dark plastic bags. In the intravenous tubing,
these two solutions could not be distinguished from one another”

Double-blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk States “double-blind” without further description, indicates that outcome as-
sessors were blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 11 women (5.2%) randomized but excluded from analysis

Gibbs 1982 
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Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias High risk Pharmaceutical sponsorship - explicit

Gibbs 1982  (Continued)

 
 

Methods Randomized trial
Study period: July 1981 through March 1982

Participants Inclusion criteria: women with postcesarean endomyometritis defined as oral temperature of at least
38.4 °C, uterine tenderness, and leukocytosis
Setting: urban medical centre hospital, San Antonio, Texas, USA
Number of participants: n = 113

Interventions Moxalactam 2 g iv every 8 hours (n = 56) vs clindamycin 600 mg iv every 8 hours and gentamicin 1 mg/
kg iv every 8 hours (n = 57)

Outcomes Treatment failure
Wound infection
Allergic reactions
Diarrhea
Length of stay

Notes All participants were postcesarean birth
Pharmaceutical sponsorship - explicit

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk “Randomization provided by the sponsor” without further description of the
sequence generation, insufficient information to permit judgement

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk “Solutions were prepared by the pharmacy.” “To obscure the very light amber
colour of the moxalactam solution, both the clindamycin and the moxalactam
bottle were wrapped in dark plastic bags. In the intravenous tubing, these two
solutions could not be distinguished from one another.” Blinding ensured

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk “A double-blind comparison” indicates outcome assessors were blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 113 enrolled and analyzed, no missing outcome data

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias High risk Pharmaceutical sponsorship - explicit

Gibbs 1983 
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Methods Randomized trial
Study period: November 1982 through December 1983

Participants Inclusion criteria: women with postcesarean birth endometritis defined as an oral temperature of at
least 38 °C, uterine tenderness and without other sources of fever
Setting: San Antonio, Texas, USA
Number of participants: n = 119

Interventions Aztreonam 2 g every 8 hours plus clindamycin 600 mg iv every 6 hours (n = 58) vs gentamicin iv dosed
by body weight every 8 hours plus clindamycin 600 mg iv every 6 hours (n = 61)

Outcomes Therapeutic failure (lack of resolution of signs and symptoms within 72 hours)
Side-effects (diarrhea, allergy) leading to discontinuation of treatment
Length of hospital stay

Notes All participants had cesarean births
Pharmaceutical sponsorship - explicit

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomization schedule provided by pharmaceutical sponsor

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not stated

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk States “119 patients were evaluated”, but number randomized not stated, so
insufficient information to permit judgement

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias High risk Pharmaceutical sponsorship - explicit

Gibbs 1985 

 
 

Methods Randomized trial
Study period: December 1984 through April 1986

Participants Inclusion criteria: postpartum women with temperature of 100.4 °F (38 °C) or greater, uterine tender-
ness, no other source of fever identified
Setting: St Louis, Missouri, USA

Greenberg 1987 
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Number of participants: n = 62

Interventions Aztreonam 1 g-2 g iv every 8 hours plus clindamycin 900 mg iv every 8 hours (n = 31) vs gentamicin
("per manufacturer's instructions") every 8 hours plus clindamycin 900 mg iv every 8 hours (n = 31)

Outcomes Cure (defined as defervescence and complete resolution of signs and symptoms) or partial response
(defined as "substantial or temporary improvement") or therapeutic failure
Mortality
Side-effects including abnormal laboratory findings, pruritus following drug administration, pain and
phlebitis at infusion site

Notes 45 women had cesarean births and 17 had vaginal births
All women given oral antibiotics to complete a 10-14 day course
Pharmaceutical sponsorship - explicit

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States "randomly assigned" according to a schedule provided by the sponsor-
ing company, not further described

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not stated

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Drop-outs - none

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias High risk Pharmaceutical sponsorship - explicit

Greenberg 1987  (Continued)

 
 

Methods Randomized trial
Study period: not stated

Participants Inclusion criteria: diagnosis of postpartum endometritis (temperature at least 38 °C, uterine tender-
ness, and leukocytosis)
Setting: Lima, Peru
Number of participants: n = 65

Interventions Penicillin 3 million units iv every 4 hours plus gentamicin 1.5 mg/kg iv every 8 hours plus chloram-
phenicol 1 g iv every 8 hours (n = 33) vs clindamycin 600 mg iv every 8 hours plus gentamicin 1.5 mg/kg
every 8 hours (n = 32)

Gutierrez 1994 
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Outcomes Clinical cure or improvement
Abscess
Antibiotic associated diarrhea
Phlebitis, anemia and wound infections

Notes Mode of delivery not provided. 1 woman from each group withdrew from the study
1 exclusion for wrong diagnosis.
Pharmaceutical sponsorship not apparent

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States "random", not further described

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk “The trial was single-blinded.” It specifies that the people giving the interven-
tion (the gynecologists) were blinded. Nothing is mentioned regarding the par-
ticipants or other people involved. Incomplete blinding

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk “The trial was single-blinded.” Report specifies that the people giving the in-
tervention (the gynecologists) were blinded. Nothing is mentioned regarding
the participants or other people involved. Outcome assessors (gynecologists)
were blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Drop-outs < 5%. 1 woman from each group withdrew from the study. 1 exclu-
sion for wrong diagnosis

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgement

Other bias Unclear risk The article is non-English and a full translation is not available, so insufficient
information to permit judgement

Gutierrez 1994  (Continued)

 
 

Methods Randomized trial
Study period: not given

Participants Inclusion criteria: women treated for chorioamnionitis, postpartum endometritis (defined as tempera-
ture of at least 38.1 °C, leukocytosis 15,000/mL, and uterine tenderness), or post hysterectomy celluli-
tis. All had received standard parenteral antibiotics until 48-72 hours afebrile and clinically well
Setting: Lexington, Kentucky, USA
Number of participants: n = 163 evaluated, n = 81 with postpartum endometritis

Interventions Oral ampicillin 500 mg every 6 hours or tetracycline 500 mg every 6 hours (if penicillin allergic) to com-
plete 10 days total of antibiotic therapy (n = 38) vs no treatment after iv antibiotics (n = 43)

Outcomes Further treatment with antibiotics by the time of follow up at 2-4 weeks after hospital discharge
Postdischarge infections (wound or urinary tract infection) classified as failures

Hager 1989 
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Notes Information on route of delivery was not given
Pharmaceutical sponsorship - none apparent

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States “random” without further description

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk States “single-blinded study” in abstract but no further description

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk “The physician evaluating the patient at the follow-up examination [..] was
blinded as to whether they had taken the oral antibiotic or not:” Outcome as-
sessor was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 163 (80%) out of 204 women were evaluated. 31 had no follow-up visits, 10 had
infection at other organ sites

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgement

Other bias Low risk Study appeared to be free of other sources of bias

Hager 1989  (Continued)

 
 

Methods Randomized trial
Study period: May 1980 through March 1981

Participants Inclusion criteria: women with postcesarean birth endometritis defined as temperature of at least 38.3
°C on 2 occasions 4 hours or more apart, abdominal pain with abdominal, uterine and perhaps parame-
trial tenderness
Setting: university hospital, Dallas, Texas, USA
Number of participants: n = 120

Interventions Cefotaxime 2 g iv every 8 hours (n = 81) vs clindamycin 600 mg iv every 6 hours plus gentamicin 1 mg/kg
every 8 hours (n = 39)

Outcomes Treatment failure
Complications including pelvic abscess (severe complication), wound infection, and diarrhea
Length of treatment was 5.5 +/- SD 2.1 days versus 5.6 +/- SD 1.9 days

Notes All participants were postcesarean births
Although not specifically stated, the earlier citation appears to include women included in the later ci-
tation
Pharmaceutical sponsorship - probable

Risk of bias

Hemsell 1983 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomized by computer-generated list 2:1

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not stated

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk In dose-finding study 117(99.2%) of 118 patients completed treatment. “Two
women treated early in the study were excluded from group 1. One woman [..]
was included in group 2. The second woman was excluded when she devel-
oped cellulitis at the site of intramuscular injection and cefotaxime therapy
was discontinued.”

In comparative phase, 120 women treated, but number randomized is not
stated

Insufficient information to permit judgement

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgement

Other bias Unclear risk Study appeared to be free of other sources of bias, however pharmaceutical
sponsorship is suspected

Hemsell 1983  (Continued)

 
 

Methods Randomized trial
Study period: not stated

Participants Inclusion criteria: postpartum endometritis defined as postoperative fever of 38.3 °C orally or higher,
uterine tenderness, and absence of other infectious foci
Setting: University hospital, Philadelphia, Pennsylvania, USA
Number of participants: n = 98

Interventions Cefoxitin 2 g iv every 6 hours (n = 48) vs clindamycin 600 mg iv every 8 hours plus gentamicin 1.5 mg/kg
iv every 8 hours (n = 50)

Outcomes Therapeutic failure, serious complication, diarrhea, rash
Follow up at 6 weeks included skin wound breakdown, pelvic infection and urinary tract infection

Notes All participants were postcesarean birth. Women with and without antibiotic prophylaxis were includ-
ed
Pharmaceutical sponsorship - explicit

Risk of bias

Herman 1986 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated random sequence

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk “The nurse and pharmacist both functioned autonomously to maintain the
blinding of the study.” Unclear for patients, low risk for personnel

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 98 (89.9%) out of 109 women enrolled were evaluated; insufficient information
provided on drop-outs to include in intent-to-treat analysis

Selective reporting (re-
porting bias)

Unclear risk Protocol is not available but all expected outcomes appear to be reported

Other bias High risk Pharmaceutical sponsorship - explicit

Herman 1986  (Continued)

 
 

Methods Randomized trial
Study period: August 1986 through August 1989

Participants Inclusion criteria: women with a temperature elevation of at least 38.5 °C within 24 hours after cesare-
an birth or at least 38 °C for 4 consecutive hours more than 24 hours postoperatively, uterine tender-
ness, and no other apparent source of fever
Setting: Seattle, Washington, USA
Number of participants: 27

Interventions Ticarcillin/clavulanic acid 3/1 g iv every 8 hours 9 (n = 13) vs cefoxitin 2 g iv every 8 hours (n = 14)

Outcomes Cure (defined as resolution of fever and tenderness and no further signs of infection during follow-up
period)
Therapeutic failure (defined as fever after 48 hours of antibiotic therapy)

Notes All but 1 woman received antibiotic prophylaxis with a cephalosporin at the time of surgery
Pharmaceutical sponsorship - explicit

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Used computer-generated randomization schedule

Allocation concealment
(selection bias)

Unclear risk Not stated

Hillier 1990 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk States “single-blinded study”; “Each antibiotic was reconstituted according to
the directions provided and 0.1 ml of multivitamin was added to each bag to
endure a uniform colour.”

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No drop-outs are described

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias High risk Pharmaceutical sponsorship - explicit

Hillier 1990  (Continued)

 
 

Methods Randomized trial
Study period: January through December 1984

Participants Inclusion criteria: postcesarean birth endometritis (oral temperature at least 38 °C and uterine tender-
ness)
Setting: Bethesda, Maryland, USA
Number of participants: n = 114

Interventions Moxalactam 2 g iv every 8 hours (n = 58) vs clindamycin 600 mg every 6 hours plus gentamicin 1.5 mg/
kg iv every 8 hours (n = 56)

Outcomes Clinical cure or improvement
Allergic reactions
Length of stay

Notes All postcesarean births with or without antibiotic prophylaxis at surgery
Pharmaceutical sponsorship - probable

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Allocation by randomization schedule without further detail

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk States "an open randomised prospective trial.”

Not blinded

Blinding of outcome as-
sessment (detection bias) 

Unclear risk Note stated

Knodel 1988 
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All outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No missing outcome data reported and data is balanced in numbers across
groups; drop outs not explicitly stated

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias Low risk The study appears to be free of other sources of bias

Knodel 1988  (Continued)

 
 

Methods Randomized trial

Time period: 28 Oct 1971 through 28 July 1972

Participants Inclusion criteria: clinically "severe" obstetric/gynecologic infections that required parenteral antibi-
otics as deemed by attending or resident physician

Site: University of Michigan Hospital, USA

Number of participants: n = 44

Interventions Clindamycin varied dosage every 6-8 hours with kanamycin 0.5 mg every 12 hours (n = 21) vs penicillin
G 5-10 million units every 6-8 hours with kanamycin every 12 hours (n = 23)

Outcomes Treatment failure, additional therapy required (antibiotic usage or surgical intervention), bacterial
species identified

Notes Pharamceutical sponsorship: Upjohn

Did not provide data separately for those patients with endometritis

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomized blocks of 10 envelopes

Allocation concealment
(selection bias)

Low risk Sealed numbered envelopes utilized

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Initial selection was blinded, but both physician and patient were privy to the
treatment at the time of administration

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk No blinding for outcomes noted

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No drop outs

Ledger 1974 
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Selective reporting (re-
porting bias)

Low risk It appears as though all outcomes were reported

Other bias Low risk -

Ledger 1974  (Continued)

 
 

Methods Randomized trial
Study period: December 1998 through December 2000

Participants Inclusion criteria: temperature of at least 100.4 °F (38 °C) on at least 2 occasions 6 hours apart after the
first 12 hours postpartum or greater than 101.5 °F (38.05 °C) at any time, no other evident source of in-
fection, uterine tenderness or diagnosis of chorioamnionitis before birth thought to require antibiotics
postpartum
Setting: University of Tennessee Health Science Center, USA
Number of participants: n = 112

Interventions Gentamicin 5 mg/kg plus clindamycin 2700 mg iv once daily (n = 55) vs gentamicin 1.5 mg/kg plus clin-
damycin 900 mg every 8 hours (n = 55)

Outcomes Treatment failure
Length of hospital stay

Notes 40 women undergoing cesarean were in the thrice-daily dosing group and 46 in the once-daily group

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk “Random” without further description

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk “Double-blinded study” in methods but no further description. Probably done

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 110 (98%) were evaluated

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias Low risk Study appeared to be free of other sources of bias

Livingston 2003 

 
 

Antibiotic regimens for postpartum endometritis (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

50



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Methods Randomized trial
Study period: not stated

Participants Inclusion criteria: postpartum women with oral temperature > 38 °C, tachycardia, uterine tenderness,
and white blood count > 14,000 or an increase > 10% in immature leukocytes
Setting: Houston, Texas, USA
Number of subjects: n = 99

Interventions Ciprofloxacin 200 mg iv every 12 hours (n = 50) vs clindamycin 900 mg iv every 8 hours and gentamicin
120 mg iv loading followed by dosage adjustment based on peak and trough blood levels (n = 49)

Outcomes Therapeutic failure (defined as persistence of fever, elevated white blood count, lack of bowel sounds,
signs of peritonitis, wound tenderness or infection leading to wound breakdown after 48 hours of ther-
apy)
Complications (abscess, septic pelvic thrombophlebitis)

Notes 2 women (1 from each group) were not evaluated due to administration of other antibiotics < 48 hours
after enrolment
Only 3 women had vaginal births
Pharmaceutical sponsorship - probable

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States “randomized” without further description

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk States “open”, not blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk States “open”, not blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Only 3 women excluded from analysis with reasons

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias Low risk The study appears to be free of other sources of bias

Maccato 1991 

 
 

Methods Randomized trial
Study period: not stated

MacGregor 1992 
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Participants Inclusion criteria: postcesarean at least 12 hours postoperative who had received 3 doses of cefazolin
as prophylaxis, and who presented with uterine tenderness, temperature at least 38.3 °C on 1 occasion
or at least 38 °C on 2 occasions at least 6 hours apart, and no other obvious source of infection
Setting: Philadelphia, Pennsylvania, USA
Number of participants: n = 140

Interventions Cefotetan 2 g iv every 12 hours (plus placebo doses; n = 66) vs cefoxitin 2 g iv every 6 hours (n = 63)

Outcomes Therapeutic failure (defined as a lack of decrease in temperature and uterine tenderness within 48
hours of therapy)
Incidence of enterococcal bacteremia (considered automatically as a treatment failure): cefotetan n =
3; cefoxitin n = 1
Relapse (defined as those women meeting criteria for cure with subsequent wound infection, abscess,
recurrent endometritis within 6 weeks) - 1 in each group
Complications (wound infection)
Diarrhea

Notes 11 women were excluded due to protocol violations (4 from cefotetan group, 7 from the cefoxitin
group)
Pharmaceutical sponsorship - probable
All participants were postcesarean birth

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computerized randomization schedule

Allocation concealment
(selection bias)

Low risk Pharmacy controlled randomization

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Double blinded. All doses were identical in appearance and were dispensed
from the pharmacy

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk All clinical decisions made by the primary physicians, not by the study team

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 11 (7.8%) women were excluded due to protocol violations (4 from cefotetan
group, 7 from the cefoxitin group)

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias Low risk The study appears to be free of other sources of bias

MacGregor 1992  (Continued)

 
 

Methods Randomized trial
Study period: not stated

Martens 1989 
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Participants Inclusion criteria: women postcesarean who had received prophylactic cefazolin (3 doses) with temper-
ature of at least 38.3 °C that occurred 24 hours after the last dose of cefazolin, marked uterine tender-
ness, and at least 1 of the following; tachycardia, white blood count of at least 14,000 or at least 10% in-
crease in immature polymorphonuclear leukocytes
Setting: Houston, Texas, USA
Number of participants: n = 70

Interventions Sulbactam 1 g with ampicillin 2 g iv every 6 hours (n = 34) vs metronidazole 500 mg iv every 6 hours
with gentamicin every 8 hours adjusted by peak and trough levels (n = 36)

Outcomes Therapeutic failure (defined as lack of resolution of all signs and symptoms of infection within 72
hours)

Notes All participants were women postcesarean who had received 3 doses of cefazolin as prophylaxis
Oral antibiotics were not given
Pharmaceutical sponsorship - probable
3 women excluded because they had vaginal births (2 in sulbactam/ampicillin group; 1 in metronida-
zole/gentamicin group)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States “randomized” without further description

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not stated

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 3 women excluded because they had vaginal births (2 in sulbactam/ampicillin
group; 1 in metronidazole/gentamicin group)
Drop-outs < 5%

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias Low risk The study appears to be free of other sources of bias

Martens 1989  (Continued)

 
 

Methods Randomized trial

Allocation: 2:1 computer-generated randomization provided by the pharmaceutical sponsor
Blinding: not stated
Study period: not stated

Martens 1990 
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Participants Inclusion criteria: women with diagnosis of postpartum endomyometritis defined as temperature of at
least 38.3 °C within 24 hours after the last dose of prophylactic antibiotic, tachycardia, white blood cell
count of at least 14,000/mL or at least 10% increase in immature polymorphonuclear leukocytes, and
marked uterine tenderness
Study setting: Houston, Texas, USA
Number of participants: n = 68 (75 with 7 excluded due to protocol violations)

Interventions Ampicillin/sulbactam 2 g/1 g iv every 6 hours (n = 42) vs clindamycin 900 mg iv every 8 hours (n = 26)

Outcomes Treatment failure

Notes All participants were postcesarean birth
Pharmaceutical sponsorship - explicit

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk 2:1 computer-generated randomization provided by the pharmaceutical spon-
sor

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open comparative study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open comparative study

Incomplete outcome data
(attrition bias) 
All outcomes

High risk A total of 75 participants were enrolled but 4 cases were declared invalid, or-
ganisms from pretreatment samples from 10 participants failed to grow and 3
participants who had vaginal birth were excluded. Thus 68 clinically diagnosed
but lacking specific pathogens were evaluated along with 58 patients who ful-
filled all protocol criteria – 90.6% of the data evaluated but only 77.3% fulfilled
protocol criteria. All 10 excluded from evaluation came from the ampicillin
arm (2:1) – because of this imbalance, the attrition bias is at high risk. Drop-
outs > 5%; insufficient information provided on women excluded to include in
intention-to-treat analysis

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias High risk Pharmaceutical sponsorship - explicit

Martens 1990  (Continued)

 
 

Methods Randomized trial
Study period: September 1987 through July 1988

Participants Inclusion criteria: women with clinical findings of upper genital tract infection in the puerperium
Setting: university hospital, Denver, Colorado, USA

McGregor 1989 
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Number of participants: n = 36

Interventions Ampicillin/sulbactam 2 g/1 g iv every 6 hours (n = 18) vs clindamycin 900 mg iv every 8 hours and gen-
tamicin 1.5 mg/kg every 8 hours (n = 18)

Outcomes Therapeutic failure
Adverse reactions
Calculated daily costs (drug and pharmacy). Sulbactam/ampicillin USD 91.20 vs clindamycin/gentam-
icin USD 116.97

Notes Included 23 participants with endometritis following cesarean birth and 13 with endometritis following
vaginal birth
Pharmaceutical sponsorship - probable

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States “randomised” without further description

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not stated

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No drop-outs described

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias Low risk The study appears to be free of other sources of bias

McGregor 1989  (Continued)

 
 

Methods Randomized trial
Study period: July 1994 through July 1996

Participants Inclusion criteria: women with 1 of the following; (1) 2 temperatures of at least 100.4 °F (38 °C) more
than 12 hours postpartum, (2) a single temperature of at least 102 °F (38.9 °C) in the first 12 postpartum
hours, (3) diagnosis of chorioamnionitis in labor thought to require prophylactic antibiotic therapy, (4)
diagnosis of postpartum endometritis after initial discharge from the hospital. Women with criteria 1 or
4 were considered to have endometritis
Setting: Charlotte, North Carolina, USA
Number of participants: n = 299 (endometritis participants only n = 141)

Mitra 1997 
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Interventions Clindamycin 800 mg iv plus gentamicin 1.33 mg/kg body weight iv every 8 hours (n = 71) vs clindamycin
1200 mg iv every 12 hours and gentamicin 4 mg/kg body weight every iv 24 hours (n = 70)

Outcomes Cure (average temperature not more than 99 °F (37.2 °C) and resolution of symptoms)
Failure (elevated temperature after 72 hours of treatment, clinical deterioration, or the need for addi-
tional antibiotic or heparin treatment)
Relapse (cure with subsequent wound infection, abscess or endometritis up to 6 weeks postpartum)
Time to resolution of infection (time from first dose to last dose of antibiotic administered). This was
2.8 +/- 2.4 days versus 2.3 +/- 2.0 days for the conventional thrice-daily vs once-daily gentamicin groups
respectively, P value 0.02
Patient charges for antibiotic treatment (medication and administration): total charges for antibiotic
treatment was USD 442.49 per patient in the conventional thrice-daily dosing group and USD 250.79 for
the once-daily gentamicin group
Nephrotoxicity (0.5 mg/dL increase in serum creatinine over the baseline). 1 participant (once-daily
group) had a serum creatinine level of 2.3 after therapy that resolved spontaneously

Notes 27 women were excluded after enrolment for protocol violations; insufficient information on drop-outs
to include study in intention-to-treat analysis
There were 102 cesarean birth and 39 vaginal birth participants in the endometritis categories
The conventional thrice-daily dosing treatment group had more cesarean births (56/71) than the once-
daily gentamicin treatment group (46/70), which could confound results such as length of treatment,
which favored the once-daily group
Multiple logistic regression demonstrated that the experimental dosing was not more efficacious when
mode of delivery was accounted for
Pharmaceutical sponsorship - none apparent

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated schedule

Allocation concealment
(selection bias)

Low risk Sequentially numbered sealed opaque envelopes

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk States “Physicians were not blinded with respect to the dosing regimen.”

Blinding not done, allocation evident

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Blinding not done for physicians, allocation evident

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 27 (10%) excluded for protocol violations with reasons. All the women who
randomized were included in the analysis

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgement

Other bias Low risk Study appeared to be free of other sources of bias

Mitra 1997  (Continued)
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Methods Randomized trial
Study period: July 1987 through April 1988

Participants Inclusion criteria: women with diagnosis of postpartum endomyometritis defined as temperature
greater than 100.4 °F (38 °C) on 2 occasions at least 6 hours apart or 101 °F (38.3 °C) once excluding the
first postpartum day, uterine tenderness, leukocytosis, and absence of other foci of infection. Women
with bacteremia were excluded
Setting: urban hospital, Tampa, Florida, USA
Number of participants: n = 109

Interventions Oral ampicillin/clavulanic acid for 7 days following iv antibiotic therapy (clindamycin/tobramycin until
afebrile for at least 24 hours; n = 37) vs no treatment following iv antibiotics (n = 72)

Outcomes Treatment failure
Need for additional antibiotic treatment (recurrent endometritis)
Costs were calculated was also evaluated and was a mean of USD 412 more in the oral antibiotic group

Notes There were 81 postcesarean births in this study
There were 2 control groups, 1 receiving iv antibiotics until 24 hours afebrile, the other receiving them
until 48 hours afebrile. There was no difference between these 2 groups, and they are combined in this
analysis
Pharmaceutical sponsorship - explicit

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States "randomized" 2:1, not further described

Allocation concealment
(selection bias)

Unclear risk No discussion of method of allocation

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk No mention of blinding/masking the participants, physicians or abstractors
was noted

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No mention of blinding/masking the participants, physicians or abstractors
was noted

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 19 (14.8%) excluded from analysis with reasons shown in Table 1 of the manu-
script

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias High risk Pharmaceutical sponsorship - evident

Morales 1989 

 
 

Methods Randomized trial
Study period: not stated

Pastorek 1987 
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Participants Inclusion criteria: women with puerperal infection based on standard febrile morbidity; uterine, para-
metrial, or vaginal cuI tenderness; and leukocytosis
Setting: New Orleans, Louisiana, USA
Number of participants: n = 60

Interventions Moxalactam 2 g iv every 8 hours (n = 29) vs clindamycin 600 mg iv every 6 hours plus tobramycin 1 mg/
kg-1.5 mg/kg iv every 8 hours (n = 31)

Outcomes Treatment failure
Pelvic abscess (severe complication)
Wound abscess
Diarrhea

Notes Diarrhea was a complication regarded as clinical failure with change of antibiotic regimen. This case
not included in our analysis of therapeutic failure
Pharmaceutical sponsorship - probable
Information on number of cesarean or vaginal births was not provided

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated random number table

Allocation concealment
(selection bias)

Unclear risk No discussion of method for allocation concealment

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk No discussion of blinding was reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No discussion of blinding was reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No drop-outs

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias Low risk Study appeared to be free of other sources of bias

Pastorek 1987  (Continued)

 
 

Methods Randomized trial
Study period: not stated

Participants Inclusion criteria: women with clinical diagnosis of postcesarean endometritis
Setting: not stated (presumably university hospital Jackson, Mississippi, USA)
Number of participants: n = 100

Perry 1997 
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Interventions Gentamicin 1.5 mg/kg iv every 8 hours plus clindamycin 900 mg iv every 8 hours (n = 44) vs gentamicin
5 mg/kg iv every 24 hours plus clindamycin 900 mg iv every 8 hours (n = 41)

Outcomes Therapeutic failure
Nephrotoxicity
Mean length of stay

Notes All participants were postcesarean births
This is a published abstract; insufficient information provided on excluded women to perform inten-
tion-to-treat analysis
Pharmaceutical sponsorship - probable

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States "randomized" without further explanation

Allocation concealment
(selection bias)

Unclear risk No allocation procedure was reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk No discussion of blinding patients, physicians or outcome abstractors

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No discussion of blinding patients, physicians or outcome abstractors

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 85 out of 100 (85%) remained in the analysis . Reasons for drop out were not
stated

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias Unclear risk Only abstract available for assessment

Perry 1997  (Continued)

 
 

Methods Randomized trial
Study period: not stated

Participants Inclusion criteria: women clinically diagnosed as having postpartum endomyometritis; the presence of
fever (102.2 °F/39 °C), pelvic pain, and foul lochia
Setting: Lousiville, USA
Number of participants: n = 19

Interventions Oral therapy using ofloxacin 400 mg every 12 hours plus clindamycin 900 mg every 8 hours until 24
hours afebrile vs clindamycin 900 mg iv every 8 hours plus gentamicin iv 5mg/kg/day every 8 hours un-
til afebrile

"Antibiotic therapy was continued for at least 48 hours unless significant clinical deterioration occurred
necessitating the withdrawal of the patient from the study."

Pietrantoni 1998 
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Outcomes Treatment failure

Notes This study was a preliminary study that enrolled 19 women towards the overall enrolment of 60 women
for statistical significance

There is no publication or report found after this publication
Pharmaceutical sponsorship - none apparent
Information on number of cesarean births and vaginal births were not given

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States "randomised" in the title and objective without further description

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk The interventions were evident, although the outcomes would not have been
affected by a lack of blinding

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

High risk There was no reason stated for 3 (16%) women loss to follow-up; since n = 19,
the loss of 3 women could certainly affect the outcome

Selective reporting (re-
porting bias)

Unclear risk No protocol available. Only 1 outcome exists in the results

Other bias Unclear risk This study was a preliminary study that enrolled 19 women towards the overall
enrolment of 60 women for statistical significance. However, we could not find
any relevant reports or publications that followed this publication. There is a
possibility that the trial stopped early due to some data-dependent process

Pietrantoni 1998  (Continued)

 
 

Methods Randomized trial
Study period: November 1993 through May 1994

Participants Inclusion criteria: women with postpartum endometritis defined as temperature of at least 38 °C on 2
occasions separated by at least 4 hours after the first 24 hours postpartum without evidence of other
foci of infection. All were postcesarean birth
Setting: military hospital, Mexico
Number of participants: n = 77

Interventions Penicillin 10 million units iv every 4 hours plus amikacin 500 mg iv every 12 hours until afebrile for 24
hours then oral and IM to complete 10 days (n = 31) vs same iv regimen until afebrile 48 hours with no
further treatment (n = 32)

Outcomes Therapeutic failure

Rodriguez 1996 

Antibiotic regimens for postpartum endometritis (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

60



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Mean length of stay
Amount of drug utilized

Notes All participants were postcesarean birth
Pharmaceutical sponsorship - none apparent

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomization reported, no method specified

Allocation concealment
(selection bias)

Unclear risk No allocation method reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk No blinding here due to length of treatment, unlikely effecting outcome

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No description of blinding data abstractor in the English translation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 8 patients in group A and 7 in group B were excluded. Would have been better
to maintain in the study for intention-to-treat analysis

Selective reporting (re-
porting bias)

Unclear risk Specific outcomes not reported in translated article

Other bias Unclear risk Only a reduced translated copy of the review is available which could lead to
information about potential biases being missed

Rodriguez 1996  (Continued)

 
 

Methods Computer-generated randomization
Blinding: double-blinded

Participants Inclusion criteria: women with acute pelvic infection including postpartum endometritis defined as
temperature > 38 °C, white blood cell count > 10,500/microliter or > 10% immature granulocytes, and at
least 1 of the following: pelvic pain or tenderness or imaging suggesting infection
Setting: 47 sites in multiple countries
Number of participants: n = 412, of which 238 had postpartum endometritis

Interventions Ertapenem 1 g iv daily (n = 216) and 3 placebo doses daily for blinding vs piperacillin-tazobactam 3.375
g iv every 6 hours (n = 196)

Outcomes Clinical cure or improvement

Notes 128 women had cesarean births and 110 vaginal births

Risk of bias

Bias Authors' judgement Support for judgement

Roy 2003 
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Random sequence genera-
tion (selection bias)

Low risk Computer-generated random numbers to make allocation schedule

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk States “double-blind (with sponsor blinding)”, “To ensure blinding, patients in
the ertapenem group also received subsequent matching placebo infusions of
50ml of normal saline every 6 hours.”

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 163 patients in the ertapenem group (75%) and 153 patients in the piperacillin-
tazobactam group (78%) were evaluated as the remainder had assessments
outside the protocol-defined follow-up period or had inappropriate or inad-
equate courses of study therapy - though specific numbers for each of these
were not provided

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias High risk Pharmaceutical sponsorship - evident

Roy 2003  (Continued)

 
 

Methods Randomized trial
Study period: January through December 1987

Participants Inclusion criteria: women with infections or febrile morbidity defined as temperature of at least 38 °C
on 2 successive measurements 24 hours apart after abortion or delivery for postpartum endometritis
participants
Setting: Italy (at least 2 sites)
Number of participants: n = 95, of which 25 were cases of postpartum endometritis

Interventions Sulbactam/ampicillin 1 g/2 g iv every 8 hours (n = 12) vs cefotetan 2 g iv every 12 hours (n = 13)

Outcomes Therapeutic failure

Notes Outcomes for postpartum women were identified. There were 19 vaginal births and 6 cesarean births
Pharmaceutical sponsorship - explicit

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States “according to a random schedule” without further description

Allocation concealment
(selection bias)

Unclear risk Not stated

Scalambrino 1989 

Antibiotic regimens for postpartum endometritis (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

62



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not stated

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No drop-outs

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias High risk Pharmaceutical sponsorship - evident

Scalambrino 1989  (Continued)

 
 

Methods Randomized trial
Study period: not given

Participants Inclusion criteria: women with postpartum endometritis based on 2 temperatures of more than 38.6 °C
at least 4 hours apart or a single temperature of more than 38.6 °C during the first 24 hours after deliv-
ery; uterine tenderness; and no other apparent source of fever
Setting: Medical College of VIrgina Hospitals, Richmond, Virginia, USA
Number of participants: n = 81

Interventions Ceftizoxime 2 g iv every 12 hours (n = 43) vs cefoxitin 2 g every 6 hours (n = 38)

Outcomes Treatment failure
Complications including phlebitis, wound infection, allergic reactions, and diarrhea

Notes Cesarean births could have received cefazolin antibiotic prophylaxis during surgery (n = 73)
Vaginal births (n = 8)
Pharmaceutical sponsorship - explicit

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States “Patients were randomly assigned” no further description

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk States “Double blinded” ”physicians did not know which antibiotic was being
used.”

Blinding of outcome as-
sessment (detection bias) 

Low risk States ”physicians did not know which antibiotic was being used.”

Soper 1992 
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All outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Drop-outs unclear

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias High risk Pharmaceutical sponsorship - evident

Soper 1992  (Continued)

 
 

Methods Randomized trial
Study period: January 1989 through November 1989

Participants Inclusion criteria: women postcesarean birth who had received a single 1 g dose of cefazolin during
surgery with diagnosis of postpartum endometritis (defined as oral temperature of at least 101 °F (38.3
°C) > 24 postoperative hours and concomitant tachycardia, white blood count of at least 14,000 or a >
10% increase in immature leukocytes, and abnormal uterine tenderness)
Setting: Winston-Salem, North Carolina, USA
Number of participants: n = 77

Interventions Ampicillin 2 g plus sulbactam 1 g iv every 6 hours (n = 37) vs clindamycin 900 mg plus gentamicin 80 mg
iv every 8 hours (n = 40)

Outcomes Therapeutic failure (defined as fever and no improvement in uterine tenderness after 72 hours treat-
ment)
Diarrhea
Severe complications (septic pelvic thrombophlebitis, abscess)

Notes No oral antibiotics were given after discharge
There was a 6 week follow-up period
All women were postcesarean birth with prophylactic antibiotics
Pharmaceutical sponsorship - explicit

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computerized randomization schedule

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not stated

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated

Stovall 1993 
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Drop-outs - none

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Other bias High risk Pharmaceutical sponsorship - evident

Stovall 1993  (Continued)

 
 

Methods Randomized trial
Study period: January 1982 through November 1984

Participants Inclusion criteria: women with postpartum endometritis (meeting 2 of the following criteria: tempera-
ture at least 101 °F (38.3 °C), uterine tenderness, foul-smelling lochia)
Setting: Boston, Massachusetts, USA
Number of participants: n = 50

Interventions Ampicillin 3 g iv every (n = 25) vs cefotaxime 2 g iv every 6 hours (n = 25)

Outcomes Clinical cure or improvement
Pelvic abscess
Length of stay

Notes 13 vaginal births evenly distributed between groups
5 of the 7 women who failed treatment had received cefoxitin prophylaxis at the time of cesarean birth
Pharmaceutical sponsorship - probable

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk States “randomly assigned” in abstract but no further detail description avail-
able

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk States “All doses were blinded to participants, study personnel, physicians,
and nursing staI.”

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk States “All doses were blinded to participants, study personnel, physicians,
and nursing staI.”

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 45 (90%) analyzed

Selective reporting (re-
porting bias)

Unclear risk The protocol is not available, insufficient information to permit judgment

Tuomala 1989 
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Other bias Low risk Study appeared to be free of other sources of bias

Tuomala 1989  (Continued)

 
 

Methods Randomized trial

Study period: February 1980 through February 1983

Participants Inclusion criteria: patients with early postpartum endometritis with elevated temperature (≥ 38.5 °C);
abdominal pain; abdominal, uterine and adnexal tenderness and no other apparent source of fever
outside of the genital tract

Setting: University of Washington Hospital, Seattle, Washington, USA

Interventions Intravenous beta-lactam (n not stated) vs clindamycin-gentamicin (n not stated)

Outcomes Presence of bacteria and site of isolation

Notes This study did not address the effect of antibiotic regimen in reference to treatment failure, rather it fo-
cused on the isolated microbes as well as associated complications

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not stated, but not likely to change microbial isolate

Allocation concealment
(selection bias)

Unclear risk Method not stated, but not likely to change microbial isolate

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Double blinding noted, but not likely to change outcome

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No drop-outs noted

Selective reporting (re-
porting bias)

Unclear risk Not all outcomes are prespecified in the materials and methods section, al-
though this would not have an effect on this systematic review as the out-
comes are not consistent with other studies

Other bias Unclear risk Not clear

Watts 1989 

IM: intramuscular
iv: intravenous
SD: standard deviation
vs: versus
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Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Alvarez 1988 Pseudorandomization methodology based on odd or even year of birth

Berkeley 1986 Postpartum women not identified, postpartum endometritis not defined

Briggs 1989 This study compared 2 approaches to thrice-daily dosing for gentamicin, based on calculated body
mass versus adjustments based on peak and trough serum measurements, and compared 2 differ-
ent dosing regimens. Although outcomes measured included nephrotoxicity, hospital stay, dura-
tion of treatment and costs, treatment failures were not reported

Crombleholme 1987 Of the 44 women enrolled in this study, only 5 women had endomyometritis; the results for this
group were not given separately

Cunningham 1978 Pseudorandomization methodology based on last digit of medical record number

Dinsmoor 1991 Exclusions after randomization were more than 20%

DuI 1982 Pseudorandomization methodology based on odd or even medical record number

Faro 1987a Exclusions after randomization were more than 20%

Faro 1987b Exclusions after randomization were more than 20% in the control group

Fernandez 1993 This was not a study of treatment of postpartum endometritis, but a study of antibiotic prophylaxis
for vaginal birth to prevent postpartum endometritis

Gall 1981 Eligible participant included women with postpartum endometritis (31/47) as well as pelvic inflam-
matory disease and postoperative infection; outcomes, however, were not given for the endometri-
tis group separately

Gonik 1992 Antibiotic regimens' dose and frequency were not described

Hemsell 1988 This study included postpartum women. However, endometritis was not defined, and women
treated for endometritis were not analyzed separately

Hemsell 1997 Exclusions were more than 20% after randomization

Knuppel 1988 Participants not identified as postpartum. Postpartum endometritis not defined

Kreutner 1979 Study of prophylaxis rather than treatment of postpartum endometritis

Lancheros 1997 This is a published abstract. The number of women in each treatment group was not given

Malik 1996 This study looked at rates of endometritis in women with premature rupture of membranes, rather
than treatment of postpartum endometritis

Marshall 1982 Postpartum women not identified

Pastorek 1987a Observational study

Pastorfide 1987 Not a study of treatment of postpartum endometritis

Perry 1999 Participants were randomized to receive either high- or low-dose ampicillin/sulbactam; this study
has not been included because of the similarity of these regimens
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Study Reason for exclusion

Pond 1979 Pseudorandomization methodology based on odd or even medical record number

Resnik 1994 Exclusions after randomization were more than 20% in the control group

Rosene 1986 Actual numbers not provided

Sen 1980 Exclusions after randomization were more than 20%

Sorrell 1981 Exclusions after randomization were more than 20%

Sweet 1988 Participants not identified as postpartum. Postpartum endometritis not defined

Turnquest 1998 Study of prevention (prophylaxis) rather than treatment

Wager 1980 Not randomized

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Clindamycin plus aminoglycoside versus any other regimen

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

Statistical method Effect size

1 Treatment failure 20   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 Lincosamides versus
cephalosporins

8 872 Risk Ratio (M-H, Fixed, 95% CI) 0.69 [0.49, 0.99]

1.2 Lincosamides versus
monobactams

2 181 Risk Ratio (M-H, Fixed, 95% CI) 2.25 [0.60, 8.43]

1.3 Lincosamides versus peni-
cillins

7 689 Risk Ratio (M-H, Fixed, 95% CI) 0.65 [0.46, 0.90]

1.4 Lincosamides versus
quinolone

3 176 Risk Ratio (M-H, Fixed, 95% CI) 0.72 [0.38, 1.37]

2 Severe complication 12   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2.1 Lincosamides versus
cephalosporins

4 476 Risk Ratio (M-H, Fixed, 95% CI) 2.40 [0.30, 19.19]

2.2 Lincosamides versus
monobactams

1 62 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.3 Lincosamides versus peni-
cillins

5 422 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.09, 1.18]

2.4 Lincosamides versus
quinolone

2 160 Risk Ratio (M-H, Fixed, 95% CI) 2.89 [0.31, 27.20]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3 Wound infection 9   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3.1 Lincosamides versus
cephalosporins

4 500 Risk Ratio (M-H, Fixed, 95% CI) 0.53 [0.30, 0.93]

3.2 Lincosamides versus
monobactams

1 119 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.06, 14.85]

3.3 Lincosamides versus peni-
cillins

3 339 Risk Ratio (M-H, Fixed, 95% CI) 0.46 [0.21, 1.00]

3.4 Lincosamides versus
quinolone

1 97 Risk Ratio (M-H, Fixed, 95% CI) 0.51 [0.05, 5.45]

4 Allergic reaction 12   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

4.1 Lincosamides versus
cephalosporins

6 680 Risk Ratio (M-H, Fixed, 95% CI) 1.36 [0.44, 4.21]

4.2 Lincosamides versus
monobactams

2 181 Risk Ratio (M-H, Fixed, 95% CI) 0.59 [0.08, 4.31]

4.3 Lincosamides versus peni-
cillins

2 247 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.14, 6.96]

4.4 Lincosamides versus
quinolone

2 160 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.06, 13.90]

5 Diarrhea 13   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

5.1 Lincosamides versus
cephalosporins

7 758 Risk Ratio (M-H, Fixed, 95% CI) 2.09 [0.77, 5.63]

5.2 Lincosamides versus
monobactams

1 119 Risk Ratio (M-H, Fixed, 95% CI) 0.48 [0.04, 5.10]

5.3 Lincosamides versus peni-
cillins

4 375 Risk Ratio (M-H, Fixed, 95% CI) 1.43 [0.55, 3.72]

5.4 Lincosamides versus
quinolone

1 63 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.06, 13.90]

6 Length of stay 5   Mean Difference (IV, Fixed, 95%
CI)

Subtotals only

6.1 Lincosamides versus
cephalosporins

4 494 Mean Difference (IV, Fixed, 95%
CI)

-0.26 [-0.56, 0.04]

6.2 Lincosamides versus
monobactams

1 119 Mean Difference (IV, Fixed, 95%
CI)

0.45 [-0.25, 1.15]

7 Treatment failure despite ad-
ministration of prophylactic an-
tibiotics for cesarean

2   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.1 Lincosamides versus peni-
cillins

2 229 Risk Ratio (M-H, Fixed, 95% CI) 1.12 [0.63, 1.98]

 
 

Analysis 1.1.   Comparison 1 Clindamycin plus aminoglycoside
versus any other regimen, Outcome 1 Treatment failure.

Study or subgroup Lin-
cosamide-Amino-

glyc

Any other
regimen

Risk Ratio Weight Risk Ratio

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

1.1.1 Lincosamides versus cephalosporins  

Apuzzio 1985b 4/32 19/68 19.44% 0.45[0.17,1.21]

Blanco 1983 5/35 4/34 6.49% 1.21[0.36,4.14]

Gibbs 1982 6/106 13/92 22.25% 0.4[0.16,1.01]

Gibbs 1983 2/57 4/56 6.45% 0.49[0.09,2.58]

Hemsell 1983 2/39 2/81 2.08% 2.08[0.3,14.2]

Herman 1986 12/50 12/48 19.57% 0.96[0.48,1.92]

Knodel 1988 9/56 13/58 20.42% 0.72[0.33,1.54]

Pastorek 1987 2/31 2/29 3.3% 0.94[0.14,6.21]

Subtotal (95% CI) 406 466 100% 0.69[0.49,0.99]

Total events: 42 (Lincosamide-Aminoglyc ), 69 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=5.25, df=7(P=0.63); I2=0%  

Test for overall effect: Z=1.99(P=0.05)  

   

1.1.2 Lincosamides versus monobactams  

Gibbs 1985 6/61 2/58 67.22% 2.85[0.6,13.57]

Greenberg 1987 1/31 1/31 32.78% 1[0.07,15.28]

Subtotal (95% CI) 92 89 100% 2.25[0.6,8.43]

Total events: 7 (Lincosamide-Aminoglyc ), 3 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=0.43, df=1(P=0.51); I2=0%  

Test for overall effect: Z=1.2(P=0.23)  

   

1.1.3 Lincosamides versus penicillins  

Apuzzio 1985a 0/24 2/23 3.53% 0.19[0.01,3.8]

DiZerega 1979 14/100 36/100 49.86% 0.39[0.22,0.68]

Faro 1989 14/77 11/75 15.44% 1.24[0.6,2.55]

Gall 1996 9/60 9/55 13.01% 0.92[0.39,2.14]

Gutierrez 1994 2/30 5/32 6.7% 0.43[0.09,2.04]

McGregor 1989 1/18 1/18 1.39% 1[0.07,14.79]

Stovall 1993 7/40 7/37 10.07% 0.93[0.36,2.39]

Subtotal (95% CI) 349 340 100% 0.65[0.46,0.9]

Total events: 47 (Lincosamide-Aminoglyc ), 71 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=8.58, df=6(P=0.2); I2=30.11%  

Test for overall effect: Z=2.55(P=0.01)  

   

1.1.4 Lincosamides versus quinolone  

Gaitan 1995 3/33 2/30 11.67% 1.36[0.24,7.61]

Maccato 1991 7/48 14/49 77.19% 0.51[0.23,1.15]

Pietrantoni 1998 3/8 2/8 11.14% 1.5[0.34,6.7]

Favours linco/aminoglyc 5000.002 100.1 1 Favours other regimen
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Study or subgroup Lin-
cosamide-Amino-

glyc

Any other
regimen

Risk Ratio Weight Risk Ratio

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

Subtotal (95% CI) 89 87 100% 0.72[0.38,1.37]

Total events: 13 (Lincosamide-Aminoglyc ), 18 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=2.14, df=2(P=0.34); I2=6.42%  

Test for overall effect: Z=1(P=0.32)  

Test for subgroup differences: Chi2=3.2, df=1 (P=0.36), I2=6.26%  

Favours linco/aminoglyc 5000.002 100.1 1 Favours other regimen

 
 

Analysis 1.2.   Comparison 1 Clindamycin plus aminoglycoside
versus any other regimen, Outcome 2 Severe complication.

Study or subgroup Lin-
cosamide-Amino-

glyc

Any other
regimen

Risk Ratio Weight Risk Ratio

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

1.2.1 Lincosamides versus cephalosporins  

Gibbs 1982 0/106 0/92   Not estimable

Hemsell 1983 1/39 1/81 55.74% 2.08[0.13,32.34]

Herman 1986 0/50 0/48   Not estimable

Pastorek 1987 1/31 0/29 44.26% 2.81[0.12,66.4]

Subtotal (95% CI) 226 250 100% 2.4[0.3,19.19]

Total events: 2 (Lincosamide-Aminoglyc ), 1 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.89); I2=0%  

Test for overall effect: Z=0.83(P=0.41)  

   

1.2.2 Lincosamides versus monobactams  

Greenberg 1987 0/31 0/31   Not estimable

Subtotal (95% CI) 31 31 Not estimable

Total events: 0 (Lincosamide-Aminoglyc ), 0 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

1.2.3 Lincosamides versus penicillins  

Apuzzio 1985a 0/24 0/23   Not estimable

DiZerega 1979 0/100 4/100 49.23% 0.11[0.01,2.04]

Gutierrez 1994 1/30 0/32 5.3% 3.19[0.14,75.49]

McGregor 1989 0/18 0/18   Not estimable

Stovall 1993 1/40 4/37 45.47% 0.23[0.03,1.98]

Subtotal (95% CI) 212 210 100% 0.33[0.09,1.18]

Total events: 2 (Lincosamide-Aminoglyc ), 8 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=2.62, df=2(P=0.27); I2=23.74%  

Test for overall effect: Z=1.7(P=0.09)  

   

1.2.4 Lincosamides versus quinolone  

Gaitan 1995 1/33 0/30 51.38% 2.74[0.12,64.69]

Maccato 1991 1/48 0/49 48.62% 3.06[0.13,73.34]

Subtotal (95% CI) 81 79 100% 2.89[0.31,27.2]

Total events: 2 (Lincosamide-Aminoglyc ), 0 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.96); I2=0%  

Favours linco/aminoglyc 1000.01 100.1 1 Favours other regimen
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Study or subgroup Lin-
cosamide-Amino-

glyc

Any other
regimen

Risk Ratio Weight Risk Ratio

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

Test for overall effect: Z=0.93(P=0.35)  

Test for subgroup differences: Chi2=4.19, df=1 (P=0.12), I2=52.3%  

Favours linco/aminoglyc 1000.01 100.1 1 Favours other regimen

 
 

Analysis 1.3.   Comparison 1 Clindamycin plus aminoglycoside
versus any other regimen, Outcome 3 Wound infection.

Study or subgroup Lin-
cosamide-Amino-

glyc

Any other
regimen

Risk Ratio Weight Risk Ratio

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

1.3.1 Lincosamides versus cephalosporins  

Blanco 1983 2/35 4/34 13.07% 0.49[0.1,2.48]

Gibbs 1982 11/106 18/92 62.08% 0.53[0.26,1.06]

Gibbs 1983 3/57 7/56 22.75% 0.42[0.11,1.55]

Hemsell 1983 1/39 1/81 2.09% 2.08[0.13,32.34]

Subtotal (95% CI) 237 263 100% 0.53[0.3,0.93]

Total events: 17 (Lincosamide-Aminoglyc ), 30 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=1.08, df=3(P=0.78); I2=0%  

Test for overall effect: Z=2.22(P=0.03)  

   

1.3.2 Lincosamides versus monobactams  

Gibbs 1985 1/61 1/58 100% 0.95[0.06,14.85]

Subtotal (95% CI) 61 58 100% 0.95[0.06,14.85]

Total events: 1 (Lincosamide-Aminoglyc ), 1 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.04(P=0.97)  

   

1.3.3 Lincosamides versus penicillins  

DiZerega 1979 8/100 16/100 86.85% 0.5[0.22,1.12]

Gutierrez 1994 0/30 2/32 13.15% 0.21[0.01,4.26]

Stovall 1993 0/40 0/37   Not estimable

Subtotal (95% CI) 170 169 100% 0.46[0.21,1]

Total events: 8 (Lincosamide-Aminoglyc ), 18 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=0.29, df=1(P=0.59); I2=0%  

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

   

1.3.4 Lincosamides versus quinolone  

Maccato 1991 1/48 2/49 100% 0.51[0.05,5.45]

Subtotal (95% CI) 48 49 100% 0.51[0.05,5.45]

Total events: 1 (Lincosamide-Aminoglyc ), 2 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.56(P=0.58)  

Test for subgroup differences: Chi2=0.28, df=1 (P=0.96), I2=0%  

Favours linco/aminoglyc 1000.01 100.1 1 Favours other regimen
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Analysis 1.4.   Comparison 1 Clindamycin plus aminoglycoside
versus any other regimen, Outcome 4 Allergic reaction.

Study or subgroup Lin-
cosamide-Amino-

glyc

Any other
regimen

Risk Ratio Weight Risk Ratio

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

1.4.1 Lincosamides versus cephalosporins  

Blanco 1983 0/39 1/38 29.8% 0.33[0.01,7.74]

Gibbs 1982 1/106 1/92 21.01% 0.87[0.06,13.68]

Gibbs 1983 2/57 0/56 9.9% 4.91[0.24,100.12]

Herman 1986 1/50 1/48 20.02% 0.96[0.06,14.92]

Knodel 1988 2/56 1/58 19.28% 2.07[0.19,22.21]

Stovall 1993 0/43 0/37   Not estimable

Subtotal (95% CI) 351 329 100% 1.36[0.44,4.21]

Total events: 6 (Lincosamide-Aminoglyc ), 4 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=1.77, df=4(P=0.78); I2=0%  

Test for overall effect: Z=0.53(P=0.6)  

   

1.4.2 Lincosamides versus monobactams  

Gibbs 1985 0/61 1/58 60.59% 0.32[0.01,7.63]

Greenberg 1987 1/31 1/31 39.41% 1[0.07,15.28]

Subtotal (95% CI) 92 89 100% 0.59[0.08,4.31]

Total events: 1 (Lincosamide-Aminoglyc ), 2 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=0.29, df=1(P=0.59); I2=0%  

Test for overall effect: Z=0.52(P=0.6)  

   

1.4.3 Lincosamides versus penicillins  

Apuzzio 1985a 0/24 0/23   Not estimable

DiZerega 1979 2/100 2/100 100% 1[0.14,6.96]

Subtotal (95% CI) 124 123 100% 1[0.14,6.96]

Total events: 2 (Lincosamide-Aminoglyc ), 2 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

1.4.4 Lincosamides versus quinolone  

Gaitan 1995 1/33 1/30 100% 0.91[0.06,13.9]

Maccato 1991 0/48 0/49   Not estimable

Subtotal (95% CI) 81 79 100% 0.91[0.06,13.9]

Total events: 1 (Lincosamide-Aminoglyc ), 1 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.07(P=0.95)  

Test for subgroup differences: Chi2=0.54, df=1 (P=0.91), I2=0%  

Favours linco/aminoglyc 1000.01 100.1 1 Favours other regimen

 
 

Analysis 1.5.   Comparison 1 Clindamycin plus aminoglycoside versus any other regimen, Outcome 5 Diarrhea.

Study or subgroup Lin-
cosamide-Amino-

glyc

Any other
regimen

Risk Ratio Weight Risk Ratio

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

1.5.1 Lincosamides versus cephalosporins  

Apuzzio 1985b 1/32 0/68 5.86% 6.27[0.26,149.88]

Favours linco/aminoglyc 10000.001 100.1 1 Favours other regimen
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Study or subgroup Lin-
cosamide-Amino-

glyc

Any other
regimen

Risk Ratio Weight Risk Ratio

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

Blanco 1983 0/35 0/34   Not estimable

Gibbs 1982 6/106 2/92 38.79% 2.6[0.54,12.59]

Gibbs 1983 2/57 1/56 18.28% 1.96[0.18,21.06]

Hemsell 1983 0/39 0/81   Not estimable

Herman 1986 0/50 1/48 27.72% 0.32[0.01,7.67]

Pastorek 1987 1/31 0/29 9.35% 2.81[0.12,66.4]

Subtotal (95% CI) 350 408 100% 2.09[0.77,5.63]

Total events: 10 (Lincosamide-Aminoglyc ), 4 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=1.91, df=4(P=0.75); I2=0%  

Test for overall effect: Z=1.46(P=0.15)  

   

1.5.2 Lincosamides versus monobactams  

Gibbs 1985 1/61 2/58 100% 0.48[0.04,5.1]

Subtotal (95% CI) 61 58 100% 0.48[0.04,5.1]

Total events: 1 (Lincosamide-Aminoglyc ), 2 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.61(P=0.54)  

   

1.5.3 Lincosamides versus penicillins  

DiZerega 1979 2/100 0/100 7.59% 5[0.24,102.85]

Gutierrez 1994 3/30 2/32 29.36% 1.6[0.29,8.92]

McGregor 1989 0/18 0/18   Not estimable

Stovall 1993 4/40 4/37 63.05% 0.93[0.25,3.43]

Subtotal (95% CI) 188 187 100% 1.43[0.55,3.72]

Total events: 9 (Lincosamide-Aminoglyc ), 6 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=1.1, df=2(P=0.58); I2=0%  

Test for overall effect: Z=0.74(P=0.46)  

   

1.5.4 Lincosamides versus quinolone  

Gaitan 1995 1/33 1/30 100% 0.91[0.06,13.9]

Subtotal (95% CI) 33 30 100% 0.91[0.06,13.9]

Total events: 1 (Lincosamide-Aminoglyc ), 1 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.07(P=0.95)  

Test for subgroup differences: Chi2=1.47, df=1 (P=0.69), I2=0%  

Favours linco/aminoglyc 10000.001 100.1 1 Favours other regimen

 
 

Analysis 1.6.   Comparison 1 Clindamycin plus aminoglycoside versus any other regimen, Outcome 6 Length of stay.

Study or subgroup Lin-
cosamide-Amino-

glyc

Any other regimen Mean Difference Weight Mean Difference

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

1.6.1 Lincosamides versus cephalosporins  

Blanco 1983 35 6.4 (1.4) 34 6.5 (1.3) 21.99% -0.1[-0.74,0.54]

Gibbs 1982 106 6.4 (1.5) 92 6.9 (1.7) 44.16% -0.5[-0.95,-0.05]

Gibbs 1983 57 6.5 (1.8) 56 6.6 (2) 18.12% -0.1[-0.8,0.6]

Knodel 1988 56 6.6 (1.9) 58 6.6 (2.2) 15.72% 0[-0.75,0.75]

Favours linco/aminoglyc 10.5-1 -0.5 0 Favours other regimen
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Study or subgroup Lin-
cosamide-Amino-

glyc

Any other regimen Mean Difference Weight Mean Difference

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

Subtotal *** 254   240   100% -0.26[-0.56,0.04]

Heterogeneity: Tau2=0; Chi2=1.99, df=3(P=0.57); I2=0%  

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

   

1.6.2 Lincosamides versus monobactams  

Gibbs 1985 61 6.7 (1.7) 58 6.3 (2.2) 100% 0.45[-0.25,1.15]

Subtotal *** 61   58   100% 0.45[-0.25,1.15]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.26(P=0.21)  

Test for subgroup differences: Chi2=3.33, df=1 (P=0.07), I2=69.96%  

Favours linco/aminoglyc 10.5-1 -0.5 0 Favours other regimen

 
 

Analysis 1.7.   Comparison 1 Clindamycin plus aminoglycoside versus any other regimen,
Outcome 7 Treatment failure despite administration of prophylactic antibiotics for cesarean.

Study or subgroup Lin-
cosamide-Amino-

glyc

Any other
regimen

Risk Ratio Weight Risk Ratio

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

1.7.1 Lincosamides versus penicillins  

Faro 1989 14/77 11/75 60.51% 1.24[0.6,2.55]

Stovall 1993 7/40 7/37 39.49% 0.93[0.36,2.39]

Subtotal (95% CI) 117 112 100% 1.12[0.63,1.98]

Total events: 21 (Lincosamide-Aminoglyc ), 18 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=0.23, df=1(P=0.63); I2=0%  

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

Favours linco/aminoglyc 100.1 50.2 20.5 1 Favours other regimen

 
 

Comparison 2.   Aminoglycoside plus penicillin or ampicillin versus any other regimen

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

Statistical method Effect size

1 Treatment failure 2   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

1.1 Aminoglycoside plus penicillin ver-
sus gentamycin/clindamycin

1 200 Risk Ratio (M-H, Random,
95% CI)

2.57 [1.48, 4.46]

1.2 Aminoglycoside plus ampicillin ver-
sus piperacillin/tazobactam

1 56 Risk Ratio (M-H, Random,
95% CI)

0.56 [0.15, 2.03]

2 Severe complication 2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

2.1 Aminoglycoside plus penicillin ver-
sus gentamycin/clindamycin

1 200 Risk Ratio (M-H, Fixed, 95%
CI)

0.11 [0.01, 2.04]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.2 Amnioglycoside plus ampicillin ver-
sus piperacillin/tazobactam

1 56 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

3 Wound infection 2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

3.1 Aminoglycoside plus penicillin ver-
sus gentamycin/clindamycin

1 200 Risk Ratio (M-H, Fixed, 95%
CI)

0.5 [0.22, 1.12]

3.2 Aminoglycoside plus ampicillin ver-
sus piperacillin/tazobactam

1 56 Risk Ratio (M-H, Fixed, 95%
CI)

2.44 [0.13, 44.57]

4 Allergic reaction 2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

4.1 Aminoglycoside plus penicillin ver-
sus gentamicin/clindamycin

1 200 Risk Ratio (M-H, Fixed, 95%
CI)

1.0 [0.14, 6.96]

4.2 Aminoglycoside plus ampicillin ver-
sus piperacillin/tazobactam

1 56 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

5 Diarrhea 2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

5.1 Aminoglycoside plus penicillin ver-
sus gentamicin/clindamycin

1 200 Risk Ratio (M-H, Fixed, 95%
CI)

5.0 [0.24, 102.85]

5.2 Aminoglycoside plus ampicillin ver-
sus piperacillin/tazobactam

1 56 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

 
 

Analysis 2.1.   Comparison 2 Aminoglycoside plus penicillin or
ampicillin versus any other regimen, Outcome 1 Treatment failure.

Study or subgroup Gent +
PCN/amp

Any other
regimen

Risk Ratio Weight Risk Ratio

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

2.1.1 Aminoglycoside plus penicillin versus gentamycin/clindamycin  

DiZerega 1979 36/100 14/100 100% 2.57[1.48,4.46]

Subtotal (95% CI) 100 100 100% 2.57[1.48,4.46]

Total events: 36 (Gent + PCN/amp), 14 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.36(P=0)  

   

2.1.2 Aminoglycoside plus ampicillin versus piperacillin/tazobactam  

Figueroa-Damian 1996 5/42 3/14 100% 0.56[0.15,2.03]

Subtotal (95% CI) 42 14 100% 0.56[0.15,2.03]

Total events: 5 (Gent + PCN/amp), 3 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.89(P=0.37)  

Test for subgroup differences: Chi2=4.54, df=1 (P=0.03), I2=77.97%  

Favours gent + PCN or amp 100.1 50.2 20.5 1 Favours other regimen
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Analysis 2.2.   Comparison 2 Aminoglycoside plus penicillin or
ampicillin versus any other regimen, Outcome 2 Severe complication.

Study or subgroup Gent +
PCN/amp

Any other
regimen

Risk Ratio Weight Risk Ratio

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

2.2.1 Aminoglycoside plus penicillin versus gentamycin/clindamycin  

DiZerega 1979 0/100 4/100 100% 0.11[0.01,2.04]

Subtotal (95% CI) 100 100 100% 0.11[0.01,2.04]

Total events: 0 (Gent + PCN/amp), 4 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.48(P=0.14)  

   

2.2.2 Amnioglycoside plus ampicillin versus piperacillin/tazobactam  

Figueroa-Damian 1996 0/42 0/14   Not estimable

Subtotal (95% CI) 42 14 Not estimable

Total events: 0 (Gent + PCN/amp), 0 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Test for subgroup differences: Not applicable  

Favours gent + PCN or amp 10000.001 100.1 1 Favours other regimen

 
 

Analysis 2.3.   Comparison 2 Aminoglycoside plus penicillin or
ampicillin versus any other regimen, Outcome 3 Wound infection.

Study or subgroup Gent +
PCN/amp

Any other
regimen

Risk Ratio Weight Risk Ratio

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

2.3.1 Aminoglycoside plus penicillin versus gentamycin/clindamycin  

DiZerega 1979 8/100 16/100 100% 0.5[0.22,1.12]

Subtotal (95% CI) 100 100 100% 0.5[0.22,1.12]

Total events: 8 (Gent + PCN/amp), 16 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.69(P=0.09)  

   

2.3.2 Aminoglycoside plus ampicillin versus piperacillin/tazobactam  

Figueroa-Damian 1996 3/42 0/14 100% 2.44[0.13,44.57]

Subtotal (95% CI) 42 14 100% 2.44[0.13,44.57]

Total events: 3 (Gent + PCN/amp), 0 (Any other regimen)  

Heterogeneity: Not applicable  

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

Test for subgroup differences: Chi2=1.06, df=1 (P=0.3), I2=6.04%  

Favours gent + PCN or amp 1000.01 100.1 1 Favours other regimen
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Analysis 2.4.   Comparison 2 Aminoglycoside plus penicillin or
ampicillin versus any other regimen, Outcome 4 Allergic reaction.

Study or subgroup Gent +
PCN/amp

Any other
regimen

Risk Ratio Weight Risk Ratio

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

2.4.1 Aminoglycoside plus penicillin versus gentamicin/clindamycin  

DiZerega 1979 2/100 2/100 100% 1[0.14,6.96]

Subtotal (95% CI) 100 100 100% 1[0.14,6.96]

Total events: 2 (Gent + PCN/amp), 2 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

2.4.2 Aminoglycoside plus ampicillin versus piperacillin/tazobactam  

Figueroa-Damian 1996 0/42 0/14   Not estimable

Subtotal (95% CI) 42 14 Not estimable

Total events: 0 (Gent + PCN/amp), 0 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Test for subgroup differences: Not applicable  

Favours gent + PCN or amp 200.05 50.2 1 Favours other regimen

 
 

Analysis 2.5.   Comparison 2 Aminoglycoside plus penicillin
or ampicillin versus any other regimen, Outcome 5 Diarrhea.

Study or subgroup Gent +
PCN/amp

Any other
regimen

Risk Ratio Weight Risk Ratio

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

2.5.1 Aminoglycoside plus penicillin versus gentamicin/clindamycin  

DiZerega 1979 2/100 0/100 100% 5[0.24,102.85]

Subtotal (95% CI) 100 100 100% 5[0.24,102.85]

Total events: 2 (Gent + PCN/amp), 0 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.04(P=0.3)  

   

2.5.2 Aminoglycoside plus ampicillin versus piperacillin/tazobactam  

Figueroa-Damian 1996 0/42 0/14   Not estimable

Subtotal (95% CI) 42 14 Not estimable

Total events: 0 (Gent + PCN/amp), 0 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Test for subgroup differences: Chi2=0, df=1 (P<0.0001), I2=100%  

Favours gent + PCN or amp 10000.001 100.1 1 Favours other regimen

 
 

Comparison 3.   Beta-lactamase inhibitor combination versus any other regimen

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

Statistical method Effect size

1 Treatment failure 12   Risk Ratio (M-H, Fixed, 95%
CI)

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

Statistical method Effect size

1.1 Penicillin plus beta-lactamase in-
hibitor versus lincosamides

6 495 Risk Ratio (M-H, Fixed, 95%
CI)

1.07 [0.70, 1.64]

1.2 Penicillin plus beta-lactamase in-
hibitor versus cephalosporins

2 52 Risk Ratio (M-H, Fixed, 95%
CI)

1.08 [0.26, 4.42]

1.3 Penicillin plus beta-lactamase in-
hibitor versus penicillins

2 155 Risk Ratio (M-H, Fixed, 95%
CI)

1.24 [0.39, 3.93]

1.4 Penicillin plus beta-lactamase in-
hibitor versus carbapenems

1 238 Risk Ratio (M-H, Fixed, 95%
CI)

0.97 [0.90, 1.05]

1.5 Penicillin plus beta-lactamase in-
hibitor versus nitroimidazoles

1 67 Risk Ratio (M-H, Fixed, 95%
CI)

1.09 [0.24, 5.04]

2 Severe complication 4   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

2.1 Penicillin plus beta-lactamase in-
hibitor versus lincosamides

3 160 Risk Ratio (M-H, Fixed, 95%
CI)

4.32 [0.51, 36.95]

2.2 Penicillin plus beta-lactamase in-
hibitor versus penicillin

1 56 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

3 Wound infection 2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

3.1 Penicillin plus beta-lactamase in-
hibitor versus lincosamides

1 77 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

3.2 Penicillin plus beta-lactamase in-
hibitor versus penicillin

1 56 Risk Ratio (M-H, Fixed, 95%
CI)

0.41 [0.02, 7.47]

4 Allergic reaction 4   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

4.1 Penicillin plus beta-lactamase in-
hibitor versus lincosamides

2 124 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

4.2 Penicillin plus beta-lactamase in-
hibitor versus penicillin

2 155 Risk Ratio (M-H, Fixed, 95%
CI)

0.98 [0.06, 15.23]

5 Diarrhea 5   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

5.1 Penicillin plus beta-lactamase in-
hibitor versus lincosamides

3 160 Risk Ratio (M-H, Fixed, 95%
CI)

1.08 [0.29, 4.01]

5.2 Penicillin plus beta-lactamase in-
hibitor versus cephalosporins

1 27 Risk Ratio (M-H, Fixed, 95%
CI)

0.54 [0.06, 5.26]

5.3 Penicillin plus beta-lactamase in-
hibitor versus penicillin

1 56 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6 Length of stay 1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

6.1 Penicillin plus beta-lactamase in-
hibitor versus penicillin

1 99 Mean Difference (IV, Fixed,
95% CI)

0.80 [-0.09, 1.69]

 
 

Analysis 3.1.   Comparison 3 Beta-lactamase inhibitor combination
versus any other regimen, Outcome 1 Treatment failure.

Study or subgroup Beta-lactamase Any other
regimen

Risk Ratio Weight Risk Ratio

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

3.1.1 Penicillin plus beta-lactamase inhibitor versus lincosamides  

Apuzzio 1985a 2/23 0/24 1.43% 5.21[0.26,102.98]

Faro 1989 11/75 14/77 40.22% 0.81[0.39,1.66]

Gall 1996 9/55 9/60 25.06% 1.09[0.47,2.55]

Martens 1990 7/42 3/26 10.79% 1.44[0.41,5.1]

McGregor 1989 1/18 1/18 2.91% 1[0.07,14.79]

Stovall 1993 7/37 7/40 19.59% 1.08[0.42,2.79]

Subtotal (95% CI) 250 245 100% 1.07[0.7,1.64]

Total events: 37 (Beta-lactamase), 34 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=1.89, df=5(P=0.86); I2=0%  

Test for overall effect: Z=0.3(P=0.76)  

   

3.1.2 Penicillin plus beta-lactamase inhibitor versus cephalosporins  

Hillier 1990 3/13 3/14 100% 1.08[0.26,4.42]

Scalambrino 1989 0/12 0/13   Not estimable

Subtotal (95% CI) 25 27 100% 1.08[0.26,4.42]

Total events: 3 (Beta-lactamase), 3 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.1(P=0.92)  

   

3.1.3 Penicillin plus beta-lactamase inhibitor versus penicillins  

Fernandez 1990 0/50 1/49 37.73% 0.33[0.01,7.83]

Figueroa-Damian 1996 3/14 5/42 62.27% 1.8[0.49,6.59]

Subtotal (95% CI) 64 91 100% 1.24[0.39,3.93]

Total events: 3 (Beta-lactamase), 6 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=0.99, df=1(P=0.32); I2=0%  

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

   

3.1.4 Penicillin plus beta-lactamase inhibitor versus carbapenems  

Roy 2003 107/118 112/120 100% 0.97[0.9,1.05]

Subtotal (95% CI) 118 120 100% 0.97[0.9,1.05]

Total events: 107 (Beta-lactamase), 112 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.75(P=0.45)  

   

3.1.5 Penicillin plus beta-lactamase inhibitor versus nitroimidazoles  

Martens 1989 3/32 3/35 100% 1.09[0.24,5.04]
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Study or subgroup Beta-lactamase Any other
regimen

Risk Ratio Weight Risk Ratio

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

Subtotal (95% CI) 32 35 100% 1.09[0.24,5.04]

Total events: 3 (Beta-lactamase), 3 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.12(P=0.91)  

Test for subgroup differences: Chi2=0.4, df=1 (P=0.98), I2=0%  

Favours beta-lactamase 1000.01 100.1 1 Favours any other regimen

 
 

Analysis 3.2.   Comparison 3 Beta-lactamase inhibitor combination
versus any other regimen, Outcome 2 Severe complication.

Study or subgroup Beta-lactamase Any other
regimen

Risk Ratio Weight Risk Ratio

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

3.2.1 Penicillin plus beta-lactamase inhibitor versus lincosamides  

Apuzzio 1985a 0/23 0/24   Not estimable

McGregor 1989 0/18 0/18   Not estimable

Stovall 1993 4/37 1/40 100% 4.32[0.51,36.95]

Subtotal (95% CI) 78 82 100% 4.32[0.51,36.95]

Total events: 4 (Beta-lactamase), 1 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.34(P=0.18)  

   

3.2.2 Penicillin plus beta-lactamase inhibitor versus penicillin  

Figueroa-Damian 1996 0/14 0/42   Not estimable

Subtotal (95% CI) 14 42 Not estimable

Total events: 0 (Beta-lactamase), 0 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Test for subgroup differences: Chi2=0, df=1 (P<0.0001), I2=100%  

Favours beta-lactamase 1000.01 100.1 1 Favours any other regimen

 
 

Analysis 3.3.   Comparison 3 Beta-lactamase inhibitor combination
versus any other regimen, Outcome 3 Wound infection.

Study or subgroup Beta-lactamase Any other
regimen

Risk Ratio Weight Risk Ratio

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

3.3.1 Penicillin plus beta-lactamase inhibitor versus lincosamides  

Stovall 1993 0/37 0/40   Not estimable

Subtotal (95% CI) 37 40 Not estimable

Total events: 0 (Beta-lactamase), 0 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

3.3.2 Penicillin plus beta-lactamase inhibitor versus penicillin  

Figueroa-Damian 1996 0/14 3/42 100% 0.41[0.02,7.47]
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Study or subgroup Beta-lactamase Any other
regimen

Risk Ratio Weight Risk Ratio

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

Subtotal (95% CI) 14 42 100% 0.41[0.02,7.47]

Total events: 0 (Beta-lactamase), 3 (Any other regimen)  

Heterogeneity: Not applicable  

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

Test for subgroup differences: Not applicable  

Favours beta-lactamase 1000.01 100.1 1 Favours any other regimen

 
 

Analysis 3.4.   Comparison 3 Beta-lactamase inhibitor combination
versus any other regimen, Outcome 4 Allergic reaction.

Study or subgroup Beta-lactamase Any other
regimen

Risk Ratio Weight Risk Ratio

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

3.4.1 Penicillin plus beta-lactamase inhibitor versus lincosamides  

Apuzzio 1985a 0/23 0/24   Not estimable

Stovall 1993 0/37 0/40   Not estimable

Subtotal (95% CI) 60 64 Not estimable

Total events: 0 (Beta-lactamase), 0 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

3.4.2 Penicillin plus beta-lactamase inhibitor versus penicillin  

Fernandez 1990 1/50 1/49 100% 0.98[0.06,15.23]

Figueroa-Damian 1996 0/14 0/42   Not estimable

Subtotal (95% CI) 64 91 100% 0.98[0.06,15.23]

Total events: 1 (Beta-lactamase), 1 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.01(P=0.99)  

Test for subgroup differences: Not applicable  

Favours beta-lactamase 1000.01 100.1 1 Favours any other regimen

 
 

Analysis 3.5.   Comparison 3 Beta-lactamase inhibitor combination versus any other regimen, Outcome 5 Diarrhea.

Study or subgroup Beta-lactamase Any other
regimen

Risk Ratio Weight Risk Ratio

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

3.5.1 Penicillin plus beta-lactamase inhibitor versus lincosamides  

Apuzzio 1985a 0/23 0/24   Not estimable

McGregor 1989 0/18 0/18   Not estimable

Stovall 1993 4/37 4/40 100% 1.08[0.29,4.01]

Subtotal (95% CI) 78 82 100% 1.08[0.29,4.01]

Total events: 4 (Beta-lactamase), 4 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.12(P=0.91)  

   

3.5.2 Penicillin plus beta-lactamase inhibitor versus cephalosporins  
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Study or subgroup Beta-lactamase Any other
regimen

Risk Ratio Weight Risk Ratio

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

Hillier 1990 1/13 2/14 100% 0.54[0.06,5.26]

Subtotal (95% CI) 13 14 100% 0.54[0.06,5.26]

Total events: 1 (Beta-lactamase), 2 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.53(P=0.59)  

   

3.5.3 Penicillin plus beta-lactamase inhibitor versus penicillin  

Figueroa-Damian 1996 0/14 0/42   Not estimable

Subtotal (95% CI) 14 42 Not estimable

Total events: 0 (Beta-lactamase), 0 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Test for subgroup differences: Chi2=0.27, df=1 (P=0.6), I2=0%  

Favours beta-lactamase 1000.01 100.1 1 Favours any other regimen

 
 

Analysis 3.6.   Comparison 3 Beta-lactamase inhibitor
combination versus any other regimen, Outcome 6 Length of stay.

Study or subgroup Beta-lactamase Any other regimen Mean Difference Weight Mean Difference

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

3.6.1 Penicillin plus beta-lactamase inhibitor versus penicillin  

Fernandez 1990 50 3.5 (2.5) 49 2.7 (2) 100% 0.8[-0.09,1.69]

Subtotal *** 50   49   100% 0.8[-0.09,1.69]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.76(P=0.08)  

Favours beta-lactamase 21-2 -1 0 Favours any other regimen

 
 

Comparison 4.   Aztreonam plus clindamycin versus any other regimen

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

Statistical method Effect size

1 Treatment failure 4   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

1.1 Aztreonam plus clindamycin ver-
sus trospectomycin plus aztreonam

2 422 Risk Ratio (M-H, Fixed, 95%
CI)

1.49 [0.78, 2.84]

1.2 Aztreonam plus clindamycin ver-
sus gentamicin plus clindamycin

2 181 Risk Ratio (M-H, Fixed, 95%
CI)

0.45 [0.12, 1.67]

2 Severe complication 1   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

2.1 Aztreonam plus clindamycin ver-
sus gentamicin plus clindamycin

1 62 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3 Wound infection 1   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

3.1 Aztreonam plus clindamycin ver-
sus gentamicin plus clindamycin

1 117 Risk Ratio (M-H, Fixed, 95%
CI)

1.09 [0.07, 17.00]

4 Allergic reaction 2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

4.1 Aztreonam plus clindamycin ver-
sus gentamicin plus clindamycin

2 181 Risk Ratio (M-H, Fixed, 95%
CI)

1.71 [0.23, 12.54]

5 Diarrhea 1   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

5.1 Aztreonam plus clindamycin ver-
sus gentamicin plus clindamycin

1 119 Risk Ratio (M-H, Fixed, 95%
CI)

2.10 [0.20, 22.58]

6 Length of stay 1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

6.1 Aztreonam plus clindamycin ver-
sus gentamicin plus clindamycin

1 119 Mean Difference (IV, Fixed,
95% CI)

-0.45 [-1.15, 0.25]

 
 

Analysis 4.1.   Comparison 4 Aztreonam plus clindamycin versus any other regimen, Outcome 1 Treatment failure.

Study or subgroup Aztreonam +
clindamycin

Any other
regimen

Risk Ratio Weight Risk Ratio

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

4.1.1 Aztreonam plus clindamycin versus trospectomycin plus aztre-
onam

 

Chatwani 1997 21/202 14/200 100% 1.49[0.78,2.84]

Filler 1992 0/8 0/12   Not estimable

Subtotal (95% CI) 210 212 100% 1.49[0.78,2.84]

Total events: 21 (Aztreonam + clindamycin), 14 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.2(P=0.23)  

   

4.1.2 Aztreonam plus clindamycin versus gentamicin plus clindamycin  

Gibbs 1985 2/58 6/61 85.4% 0.35[0.07,1.67]

Greenberg 1987 1/31 1/31 14.6% 1[0.07,15.28]

Subtotal (95% CI) 89 92 100% 0.45[0.12,1.67]

Total events: 3 (Aztreonam + clindamycin), 7 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=0.43, df=1(P=0.51); I2=0%  

Test for overall effect: Z=1.2(P=0.23)  

Test for subgroup differences: Chi2=2.57, df=1 (P=0.11), I2=61.04%  

Favours aztreonam+clinda 1000.01 100.1 1 Favours any other regimen
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Analysis 4.2.   Comparison 4 Aztreonam plus clindamycin versus any other regimen, Outcome 2 Severe complication.

Study or subgroup Aztreonam +
clindamycin

Any other
regimen

Risk Ratio Weight Risk Ratio

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

4.2.1 Aztreonam plus clindamycin versus gentamicin plus clindamycin  

Greenberg 1987 0/31 0/31   Not estimable

Subtotal (95% CI) 31 31 Not estimable

Total events: 0 (Aztreonam + clindamycin), 0 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours aztreonam+clinda 100.1 50.2 20.5 1 Favours any other regimen

 
 

Analysis 4.3.   Comparison 4 Aztreonam plus clindamycin versus any other regimen, Outcome 3 Wound infection.

Study or subgroup Aztreonam +
clindamycin

Any other
regimen

Risk Ratio Weight Risk Ratio

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

4.3.1 Aztreonam plus clindamycin versus gentamicin plus clindamycin  

Gibbs 1985 1/56 1/61 100% 1.09[0.07,17]

Subtotal (95% CI) 56 61 100% 1.09[0.07,17]

Total events: 1 (Aztreonam + clindamycin), 1 (Any other regimen)  

Heterogeneity: Not applicable  

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

Favours aztreonam+clinda 1000.01 100.1 1 Favours any other regimen

 
 

Analysis 4.4.   Comparison 4 Aztreonam plus clindamycin versus any other regimen, Outcome 4 Allergic reaction.

Study or subgroup Aztreonam +
clindamycin

Any other
regimen

Risk Ratio Weight Risk Ratio

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

4.4.1 Aztreonam plus clindamycin versus gentamicin plus clindamycin  

Gibbs 1985 1/58 0/61 32.78% 3.15[0.13,75.86]

Greenberg 1987 1/31 1/31 67.22% 1[0.07,15.28]

Subtotal (95% CI) 89 92 100% 1.71[0.23,12.54]

Total events: 2 (Aztreonam + clindamycin), 1 (Any other regimen)  

Heterogeneity: Tau2=0; Chi2=0.29, df=1(P=0.59); I2=0%  

Test for overall effect: Z=0.52(P=0.6)  

Favours aztreonam+clinda 1000.01 100.1 1 Favours any other regimen

 
 

Analysis 4.5.   Comparison 4 Aztreonam plus clindamycin versus any other regimen, Outcome 5 Diarrhea.

Study or subgroup Aztreonam +
clindamycin

Any other
regimen

Risk Ratio Weight Risk Ratio

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

4.5.1 Aztreonam plus clindamycin versus gentamicin plus clindamycin  

Gibbs 1985 2/58 1/61 100% 2.1[0.2,22.58]

Subtotal (95% CI) 58 61 100% 2.1[0.2,22.58]

Favours aztreonam+clinda 1000.01 100.1 1 Favours any other regimen
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Study or subgroup Aztreonam +
clindamycin

Any other
regimen

Risk Ratio Weight Risk Ratio

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

Total events: 2 (Aztreonam + clindamycin), 1 (Any other regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.61(P=0.54)  

Favours aztreonam+clinda 1000.01 100.1 1 Favours any other regimen

 
 

Analysis 4.6.   Comparison 4 Aztreonam plus clindamycin versus any other regimen, Outcome 6 Length of stay.

Study or subgroup Aztreonam +
clindamycin

Any other regimen Mean Difference Weight Mean Difference

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

4.6.1 Aztreonam plus clindamycin versus gentamicin plus clindamycin  

Gibbs 1985 58 6.3 (2.2) 61 6.7 (1.7) 100% -0.45[-1.15,0.25]

Subtotal *** 58   61   100% -0.45[-1.15,0.25]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.26(P=0.21)  

Favours aztreonam+clinda 10.5-1 -0.5 0 Favours any other regimen

 
 

Comparison 5.   Agent with longer half-life versus similar agent with shorter half-life

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Treatment failure 2 484 Risk Ratio (M-H, Fixed, 95% CI) 0.61 [0.40, 0.92]

2 Severe complication 1 355 Risk Ratio (M-H, Fixed, 95% CI) 0.27 [0.02, 2.89]

3 Wound infection 2 484 Risk Ratio (M-H, Fixed, 95% CI) 0.70 [0.13, 3.68]

4 Allergic reaction 1 377 Risk Ratio (M-H, Fixed, 95% CI) 0.78 [0.22, 2.72]

5 Diarrhea 1 129 Risk Ratio (M-H, Fixed, 95% CI) 1.43 [0.42, 4.84]

6 Length of stay 1 129 Mean Difference (IV, Fixed, 95% CI) -0.60 [-1.45, 0.25]

 
 

Analysis 5.1.   Comparison 5 Agent with longer half-life versus
similar agent with shorter half-life, Outcome 1 Treatment failure.

Study or subgroup Long half-life Short half-life Risk Ratio Weight Risk Ratio

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

Chatwani 1995 26/232 26/123 71.87% 0.53[0.32,0.87]

MacGregor 1992 11/66 13/63 28.13% 0.81[0.39,1.67]

   

Total (95% CI) 298 186 100% 0.61[0.4,0.92]

Total events: 37 (Long half-life), 39 (Short half-life)  

Favours long half-life 50.2 20.5 1 Favours short half-life
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Study or subgroup Long half-life Short half-life Risk Ratio Weight Risk Ratio

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

Heterogeneity: Tau2=0; Chi2=0.88, df=1(P=0.35); I2=0%  

Test for overall effect: Z=2.39(P=0.02)  

Favours long half-life 50.2 20.5 1 Favours short half-life

 
 

Analysis 5.2.   Comparison 5 Agent with longer half-life versus
similar agent with shorter half-life, Outcome 2 Severe complication.

Study or subgroup Long half-life Short half-life Risk Ratio Weight Risk Ratio

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

Chatwani 1995 1/232 2/123 100% 0.27[0.02,2.89]

   

Total (95% CI) 232 123 100% 0.27[0.02,2.89]

Total events: 1 (Long half-life), 2 (Short half-life)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.09(P=0.28)  

Favours long half-life 1000.01 100.1 1 Favours short half-life

 
 

Analysis 5.3.   Comparison 5 Agent with longer half-life versus
similar agent with shorter half-life, Outcome 3 Wound infection.

Study or subgroup Long half-life Short half-life Risk Ratio Weight Risk Ratio

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

Chatwani 1995 2/232 1/123 38.97% 1.06[0.1,11.58]

MacGregor 1992 1/66 2/63 61.03% 0.48[0.04,5.13]

   

Total (95% CI) 298 186 100% 0.7[0.13,3.68]

Total events: 3 (Long half-life), 3 (Short half-life)  

Heterogeneity: Tau2=0; Chi2=0.22, df=1(P=0.64); I2=0%  

Test for overall effect: Z=0.42(P=0.68)  

Favours long half-life 1000.01 100.1 1 Favours short half-life

 
 

Analysis 5.4.   Comparison 5 Agent with longer half-life versus
similar agent with shorter half-life, Outcome 4 Allergic reaction.

Study or subgroup Long half-life Short half-life Risk Ratio Weight Risk Ratio

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

Chatwani 1995 6/248 4/129 100% 0.78[0.22,2.72]

   

Total (95% CI) 248 129 100% 0.78[0.22,2.72]

Total events: 6 (Long half-life), 4 (Short half-life)  

Heterogeneity: Not applicable  

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

Favours long half-life 100.1 50.2 20.5 1 Favours short half-life
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Analysis 5.5.   Comparison 5 Agent with longer half-life versus
similar agent with shorter half-life, Outcome 5 Diarrhea.

Study or subgroup Long half-life Short half-life Risk Ratio Weight Risk Ratio

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

MacGregor 1992 6/66 4/63 100% 1.43[0.42,4.84]

   

Total (95% CI) 66 63 100% 1.43[0.42,4.84]

Total events: 6 (Long half-life), 4 (Short half-life)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.58(P=0.56)  

Favours long half-life 100.1 50.2 20.5 1 Favours short half-life

 
 

Analysis 5.6.   Comparison 5 Agent with longer half-life versus
similar agent with shorter half-life, Outcome 6 Length of stay.

Study or subgroup Long half-life Short half-life Mean Difference Weight Mean Difference

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

MacGregor 1992 66 4.2 (2.4) 63 4.8 (2.5) 100% -0.6[-1.45,0.25]

   

Total *** 66   63   100% -0.6[-1.45,0.25]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.39(P=0.16)  

Favours long half-life 21-2 -1 0 Favours short half-life

 
 

Comparison 6.   Metronidazole plus gentamicin versus any other regimen

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

Statistical method Effect size

1 Treatment failure 1   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

1.1 Metronidazole plus gentamicin ver-
sus penicillins (ampicillin + sulbactam)

1 67 Risk Ratio (M-H, Fixed, 95%
CI)

0.91 [0.20, 4.21]

 
 

Analysis 6.1.   Comparison 6 Metronidazole plus gentamicin versus any other regimen, Outcome 1 Treatment failure.

Study or subgroup Metronida-
zole plus
gentamicin

Any other
regimen

Risk Ratio Weight Risk Ratio

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

6.1.1 Metronidazole plus gentamicin versus penicillins (ampicillin +
sulbactam)

 

Martens 1989 3/35 3/32 100% 0.91[0.2,4.21]

Subtotal (95% CI) 35 32 100% 0.91[0.2,4.21]

Total events: 3 (Metronidazole plus gentamicin), 3 (Any other regimen)  

Favours metron+gentamicin 100.1 50.2 20.5 1 Favours any other regimen
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Study or subgroup Metronida-
zole plus
gentamicin

Any other
regimen

Risk Ratio Weight Risk Ratio

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

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

Test for overall effect: Z=0.12(P=0.91)  

Favours metron+gentamicin 100.1 50.2 20.5 1 Favours any other regimen

 
 

Comparison 7.   Once daily versus thrice-daily (8-hourly) gentamicin dosing

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Treatment failure 4 463 Risk Ratio (M-H, Fixed, 95% CI) 0.70 [0.49, 1.00]

2 Nephrotoxicity 3 353 Risk Ratio (M-H, Fixed, 95% CI) 3.04 [0.13, 73.43]

3 Length of stay 3 322 Mean Difference (IV, Fixed, 95% CI) -0.73 [-1.27, -0.20]

 
 

Analysis 7.1.   Comparison 7 Once daily versus thrice-daily (8-
hourly) gentamicin dosing, Outcome 1 Treatment failure.

Study or subgroup Once daily
gentamycin

8-hourly
gentamycin

Risk Ratio Weight Risk Ratio

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

Del Priore 1996 14/62 17/65 29.06% 0.86[0.47,1.6]

Livingston 2003 10/55 17/55 29.76% 0.59[0.3,1.17]

Mitra 1997 4/70 13/71 22.6% 0.31[0.11,0.91]

Perry 1997 11/41 11/44 18.58% 1.07[0.52,2.2]

   

Total (95% CI) 228 235 100% 0.7[0.49,1]

Total events: 39 (Once daily gentamycin), 58 (8-hourly gentamycin)  

Heterogeneity: Tau2=0; Chi2=4.25, df=3(P=0.24); I2=29.39%  

Test for overall effect: Z=1.98(P=0.05)  

Favours once-daily gent 100.1 50.2 20.5 1 Favours 8-hourly gent

 
 

Analysis 7.2.   Comparison 7 Once daily versus thrice-daily (8-hourly) gentamicin dosing, Outcome 2 Nephrotoxicity.

Study or subgroup Once daily
gentamycin

8-hourly
gentamycin

Risk Ratio Weight Risk Ratio

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

Del Priore 1996 0/62 0/65   Not estimable

Mitra 1997 1/70 0/71 100% 3.04[0.13,73.43]

Perry 1997 0/41 0/44   Not estimable

   

Total (95% CI) 173 180 100% 3.04[0.13,73.43]

Total events: 1 (Once daily gentamycin), 0 (8-hourly gentamycin)  

Heterogeneity: Not applicable  

Favours once-daily gent 1000.01 100.1 1 Favours 8-hourly gent
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Study or subgroup Once daily
gentamycin

8-hourly
gentamycin

Risk Ratio Weight Risk Ratio

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

Test for overall effect: Z=0.68(P=0.49)  

Favours once-daily gent 1000.01 100.1 1 Favours 8-hourly gent

 
 

Analysis 7.3.   Comparison 7 Once daily versus thrice-daily (8-hourly) gentamicin dosing, Outcome 3 Length of stay.

Study or subgroup Once daily
gentamycin

8-hourly
gentamycin

Mean Difference Weight Mean Difference

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

Del Priore 1996 62 4.8 (1.7) 65 5.7 (2.8) 43.6% -0.84[-1.64,-0.04]

Livingston 2003 55 4.1 (2.9) 55 5.1 (2.4) 28.46% -1[-1.99,-0.01]

Perry 1997 41 5.4 (2.5) 44 5.7 (2.2) 27.94% -0.3[-1.3,0.7]

   

Total *** 158   164   100% -0.73[-1.27,-0.2]

Heterogeneity: Tau2=0; Chi2=1.06, df=2(P=0.59); I2=0%  

Test for overall effect: Z=2.71(P=0.01)  

Favours once-daily gent 105-10 -5 0 Favours 8-hourly gent

 
 

Comparison 8.   Continued oral versus no treatment (tx) aKer intravenous antibiotic course

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Treatment failure 1 109 Risk Ratio (M-H, Fixed, 95% CI) 1.46 [0.34, 6.18]

2 Severe complication 2 144 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Wound infection 1 81 Risk Ratio (M-H, Fixed, 95% CI) 3.38 [0.14, 80.70]

4 Urinary tract infection 1 81 Risk Ratio (M-H, Fixed, 95% CI) 1.13 [0.07, 17.48]

5 Recurrent endometritis 3 253 Risk Ratio (M-H, Fixed, 95% CI) 2.91 [0.12, 68.81]

6 Length of stay 1 63 Mean Difference (IV, Fixed, 95% CI) -0.21 [-1.44, 1.02]

 
 

Analysis 8.1.   Comparison 8 Continued oral versus no treatment (tx)
aKer intravenous antibiotic course, Outcome 1 Treatment failure.

Study or subgroup Contin-
ued oral tx

No further tx Risk Ratio Weight Risk Ratio

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

Morales 1989 3/37 4/72 100% 1.46[0.34,6.18]

   

Total (95% CI) 37 72 100% 1.46[0.34,6.18]

Total events: 3 (Continued oral tx), 4 (No further tx)  

Heterogeneity: Not applicable  

Favours continued oral tx 1000.01 100.1 1 Favours no further tx
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Study or subgroup Contin-
ued oral tx

No further tx Risk Ratio Weight Risk Ratio

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

Test for overall effect: Z=0.51(P=0.61)  

Favours continued oral tx 1000.01 100.1 1 Favours no further tx

 
 

Analysis 8.2.   Comparison 8 Continued oral versus no treatment (tx)
aKer intravenous antibiotic course, Outcome 2 Severe complication.

Study or subgroup Contin-
ued oral tx

No further tx Risk Ratio Weight Risk Ratio

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

Hager 1989 0/38 0/43   Not estimable

Rodriguez 1996 0/32 0/31   Not estimable

   

Total (95% CI) 70 74 Not estimable

Total events: 0 (Continued oral tx), 0 (No further tx)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours continued oral tx 100.1 50.2 20.5 1 Favours no further tx

 
 

Analysis 8.3.   Comparison 8 Continued oral versus no treatment (tx)
aKer intravenous antibiotic course, Outcome 3 Wound infection.

Study or subgroup Contin-
ued oral tx

No further tx Risk Ratio Weight Risk Ratio

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

Hager 1989 1/38 0/43 100% 3.38[0.14,80.7]

   

Total (95% CI) 38 43 100% 3.38[0.14,80.7]

Total events: 1 (Continued oral tx), 0 (No further tx)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.75(P=0.45)  

Favours continued oral tx 1000.01 100.1 1 Favours no further tx

 
 

Analysis 8.4.   Comparison 8 Continued oral versus no treatment (tx)
aKer intravenous antibiotic course, Outcome 4 Urinary tract infection.

Study or subgroup Contin-
ued oral tx

No further tx Risk Ratio Weight Risk Ratio

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

Hager 1989 1/38 1/43 100% 1.13[0.07,17.48]

   

Total (95% CI) 38 43 100% 1.13[0.07,17.48]

Total events: 1 (Continued oral tx), 1 (No further tx)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.09(P=0.93)  

Favours continued oral tx 1000.01 100.1 1 Favours no further tx
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Analysis 8.5.   Comparison 8 Continued oral versus no treatment (tx)
aKer intravenous antibiotic course, Outcome 5 Recurrent endometritis.

Study or subgroup Contin-
ued oral tx

No further tx Risk Ratio Weight Risk Ratio

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

Hager 1989 0/38 0/43   Not estimable

Morales 1989 0/37 0/72   Not estimable

Rodriguez 1996 1/32 0/31 100% 2.91[0.12,68.81]

   

Total (95% CI) 107 146 100% 2.91[0.12,68.81]

Total events: 1 (Continued oral tx), 0 (No further tx)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.66(P=0.51)  

Favours continued oral tx 1000.01 100.1 1 Favours no further tx

 
 

Analysis 8.6.   Comparison 8 Continued oral versus no treatment
(tx) aKer intravenous antibiotic course, Outcome 6 Length of stay.

Study or subgroup Continued oral tx No further tx Mean Difference Weight Mean Difference

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

Rodriguez 1996 32 5.3 (1.9) 31 5.5 (3) 100% -0.21[-1.44,1.02]

   

Total *** 32   31   100% -0.21[-1.44,1.02]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.33(P=0.74)  

Favours continued oral tx 52.5-5 -2.5 0 Favours no further tx

 
 

Comparison 9.   Poor activity against penicillin-resistant anaerobic bacteria versus good activity

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Treatment failure 7 774 Risk Ratio (M-H, Fixed, 95% CI) 1.94 [1.38, 2.72]

2 Severe complication 5 671 Risk Ratio (M-H, Fixed, 95% CI) 1.68 [0.45, 6.29]

3 Wound infection 6 740 Risk Ratio (M-H, Fixed, 95% CI) 1.88 [1.17, 3.02]

4 Allergic reaction 5 628 Risk Ratio (M-H, Fixed, 95% CI) 1.34 [0.34, 5.36]

5 Diarrhea 6 743 Risk Ratio (M-H, Fixed, 95% CI) 0.29 [0.08, 1.04]

6 Length of stay 2 267 Mean Difference (IV, Fixed, 95% CI) 0.37 [-0.00, 0.73]
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Analysis 9.1.   Comparison 9 Poor activity against penicillin-resistant
anaerobic bacteria versus good activity, Outcome 1 Treatment failure.

Study or subgroup Poor anaer-
obic tx

Good anaer-
obic tx

Risk Ratio Weight Risk Ratio

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

Apuzzio 1985b 19/68 4/32 12.7% 2.24[0.83,6.03]

Blanco 1983 4/34 5/35 11.5% 0.82[0.24,2.81]

DiZerega 1979 36/100 14/100 32.67% 2.57[1.48,4.46]

Figueroa-Damian 1996 5/42 3/14 10.5% 0.56[0.15,2.03]

Gibbs 1982 13/92 6/106 13.01% 2.5[0.99,6.3]

Hemsell 1983 1/36 1/18 3.11% 0.5[0.03,7.54]

Maccato 1991 14/49 7/48 16.5% 1.96[0.87,4.43]

   

Total (95% CI) 421 353 100% 1.94[1.38,2.72]

Total events: 92 (Poor anaerobic tx), 40 (Good anaerobic tx)  

Heterogeneity: Tau2=0; Chi2=7.77, df=6(P=0.26); I2=22.76%  

Test for overall effect: Z=3.85(P=0)  

Favours poor anaerobic tx 1000.01 100.1 1 Favours good anaerobic tx

 
 

Analysis 9.2.   Comparison 9 Poor activity against penicillin-resistant
anaerobic bacteria versus good activity, Outcome 2 Severe complication.

Study or subgroup Poor anaer-
obic tx

Good anaer-
obic tx

Risk Ratio Weight Risk Ratio

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

DiZerega 1979 4/100 0/100 14.86% 9[0.49,165]

Figueroa-Damian 1996 0/42 0/14   Not estimable

Gibbs 1982 0/92 0/106   Not estimable

Hemsell 1983 1/81 1/39 40.12% 0.48[0.03,7.5]

Maccato 1991 0/49 1/48 45.02% 0.33[0.01,7.83]

   

Total (95% CI) 364 307 100% 1.68[0.45,6.29]

Total events: 5 (Poor anaerobic tx), 2 (Good anaerobic tx)  

Heterogeneity: Tau2=0; Chi2=3.09, df=2(P=0.21); I2=35.37%  

Test for overall effect: Z=0.77(P=0.44)  

Favours poor anaerobic tx 10000.001 100.1 1 Favours good anaerobic tx

 
 

Analysis 9.3.   Comparison 9 Poor activity against penicillin-resistant
anaerobic bacteria versus good activity, Outcome 3 Wound infection.

Study or subgroup Poor anaer-
obic tx

Good anaer-
obic tx

Risk Ratio Weight Risk Ratio

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

Blanco 1983 4/34 2/35 8.46% 2.06[0.4,10.51]

DiZerega 1979 16/100 8/100 34.34% 2[0.9,4.46]

Figueroa-Damian 1996 3/42 0/14 3.18% 2.44[0.13,44.57]

Gibbs 1982 18/92 11/106 43.88% 1.89[0.94,3.78]

Hemsell 1983 1/81 1/39 5.8% 0.48[0.03,7.5]

Maccato 1991 2/49 1/48 4.34% 1.96[0.18,20.9]

Favours poor anaerobic tx 1000.01 100.1 1 Favours good anaerobic tx
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Study or subgroup Poor anaer-
obic tx

Good anaer-
obic tx

Risk Ratio Weight Risk Ratio

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

   

Total (95% CI) 398 342 100% 1.88[1.17,3.02]

Total events: 44 (Poor anaerobic tx), 23 (Good anaerobic tx)  

Heterogeneity: Tau2=0; Chi2=1.01, df=5(P=0.96); I2=0%  

Test for overall effect: Z=2.61(P=0.01)  

Favours poor anaerobic tx 1000.01 100.1 1 Favours good anaerobic tx

 
 

Analysis 9.4.   Comparison 9 Poor activity against penicillin-resistant
anaerobic bacteria versus good activity, Outcome 4 Allergic reaction.

Study or subgroup Poor anaer-
obic tx

Good anaer-
obic tx

Risk Ratio Weight Risk Ratio

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

Blanco 1983 1/38 0/39 14.42% 3.08[0.13,73.26]

DiZerega 1979 2/100 2/100 58.43% 1[0.14,6.96]

Figueroa-Damian 1996 0/42 0/14   Not estimable

Gibbs 1982 1/92 1/106 27.15% 1.15[0.07,18.16]

Maccato 1991 0/49 0/48   Not estimable

   

Total (95% CI) 321 307 100% 1.34[0.34,5.36]

Total events: 4 (Poor anaerobic tx), 3 (Good anaerobic tx)  

Heterogeneity: Tau2=0; Chi2=0.36, df=2(P=0.83); I2=0%  

Test for overall effect: Z=0.41(P=0.68)  

Favours poor anaerobic tx 1000.01 100.1 1 Favours good anaerobic tx

 
 

Analysis 9.5.   Comparison 9 Poor activity against penicillin-
resistant anaerobic bacteria versus good activity, Outcome 5 Diarrhea.

Study or subgroup Poor anaer-
obic tx

Good anaer-
obic tx

Risk Ratio Weight Risk Ratio

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

Apuzzio 1985b 0/68 1/32 20.08% 0.16[0.01,3.81]

Blanco 1983 0/34 0/35   Not estimable

DiZerega 1979 0/100 2/100 24.74% 0.2[0.01,4.11]

Figueroa-Damian 1996 0/42 0/14   Not estimable

Gibbs 1982 2/92 6/106 55.18% 0.38[0.08,1.86]

Hemsell 1983 0/81 0/39   Not estimable

   

Total (95% CI) 417 326 100% 0.29[0.08,1.04]

Total events: 2 (Poor anaerobic tx), 9 (Good anaerobic tx)  

Heterogeneity: Tau2=0; Chi2=0.32, df=2(P=0.85); I2=0%  

Test for overall effect: Z=1.9(P=0.06)  

Favours poor anaerobic tx 1000.01 100.1 1 Favours good anaerobic tx
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Analysis 9.6.   Comparison 9 Poor activity against penicillin-resistant
anaerobic bacteria versus good activity, Outcome 6 Length of stay.

Study or subgroup Poor anaerobic tx Good anaerobic tx Mean Difference Weight Mean Difference

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

Blanco 1983 34 6.5 (1.3) 35 6.4 (1.4) 33.24% 0.1[-0.54,0.74]

Gibbs 1982 92 6.9 (1.7) 106 6.4 (1.5) 66.76% 0.5[0.05,0.95]

   

Total *** 126   141   100% 0.37[-0,0.73]

Heterogeneity: Tau2=0; Chi2=1.01, df=1(P=0.31); I2=1.03%  

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

Favours poor anaerobic tx 105-10 -5 0 Favours good anaerobic tx

 
 

Comparison 10.   Oral ofloxacin/clindamycin versus intravenous clindamycin/gentamicin

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

Statistical method Effect size

1 Treatment failure 1 16 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.15, 2.98]

 
 

Analysis 10.1.   Comparison 10 Oral ofloxacin/clindamycin versus
intravenous clindamycin/gentamicin, Outcome 1 Treatment failure.

Study or subgroup Oral ofloxacin
+ IV clinda

IV clinda/gent Risk Ratio Weight Risk Ratio

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

Pietrantoni 1998 2/8 3/8 100% 0.67[0.15,2.98]

   

Total (95% CI) 8 8 100% 0.67[0.15,2.98]

Total events: 2 (Oral ofloxacin+ IV clinda), 3 (IV clinda/gent)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.53(P=0.6)  

Favours oral oflox+IV clinda 1000.01 100.1 1 Favours IV clinda/gent

 

W H A T ' S   N E W

 

Date Event Description

22 June 2015 Amended Corrected errors. Three trials (Gibbs 1983; Knodel 1988; Pastorek
1987) were inadvertently misclassified as quinolones. They be-
long with cephalosporins. Additionally, we removed two analy-
ses (cephalosporins and cephamycins) as the initial analysis 1.1
included both of these medications and all applicable studies, so
these analyses were redundant.

 

H I S T O R Y

Protocol first published: Issue 2, 1998
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Review first published: Issue 2, 2000

 

Date Event Description

30 November 2014 New search has been performed Search updated and two trials identified. Methods and risk of
bias tables have been updated. A 'Summary of findings' table in-
corporated for this update

30 November 2014 New citation required but conclusions
have not changed

Review updated. One trial included, one trial excluded. Two trials
previously excluded are now included (Ledger 1974; Watts 1989)

8 June 2012 Amended Search updated. Two reports added to Studies awaiting classifi-
cation (Pietrantoni 1998a; Sweet 1988a).

12 May 2008 Amended Converted to new review format.

25 January 2007 New search has been performed Search updated. One new study included (Roy 2003). The conclu-
sions have not changed.

31 January 2004 New search has been performed Two new studies have been included (Hemsell 1997; Livingston
2003) and one has been excluded (Pastorek 1987b).

30 October 2001 New search has been performed Eight additional studies were evaluated for inclusion in the re-
view. Six were added to the review and two were excluded. The
conclusions drawn from the meta-analysis were not changed.
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Erika Ota and Roger E Packard independently rated all the included studies for the risk of bias tables from the previous review and also
applied the study selection criteria and abstracted data from the included studies for updates. A Dhanya Mackeen, Roger E Packard and
Erika Ota revised the manuscript. A Dhanya Mackeen, Roger E Packard and Erika Ota reconfirmed that previously entered data had been
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

Four outcomes, not previously specified, were added for this 2015 update:

1. wound infection;

2. recurrent endometritis;

3. nephrotoxicity;
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4. treatment failure despite administration of prophylactic antibiotics for cesarean.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Aminoglycosides  [therapeutic use];  Anti-Bacterial Agents  [*therapeutic use];  Cephalosporins  [therapeutic use];  Clindamycin
 [therapeutic use];  Drug Therapy, Combination;  Endometritis  [*drug therapy];  Gentamicins  [therapeutic use];  Penicillins  [therapeutic
use];  Postpartum Period;  Puerperal Infection  [*drug therapy];  Randomized Controlled Trials as Topic;  Treatment Failure

MeSH check words

Female; Humans
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