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A B S T R A C T

Background

Chorioamnionitis is a common infection that affects both mother and infant. Infant complications associated with chorioamnionitis

include early neonatal sepsis, pneumonia, and meningitis. Chorioamnionitis can also result in maternal morbidity such as pelvic

infection and septic shock.

Clinical chorioamnionitis is estimated to occur in 1% to 2% of term births and in 5% to 10% of preterm births; histologic chorioam-

nionitis is found in nearly 20% of term births and in 50% of preterm births. Women with chorioamnionitis have a two to three times

higher risk for cesarean delivery and a three to four times greater risk for endomyometritis, wound infection, pelvic abscess, bacteremia,

and postpartum hemorrhage.

Objectives

To assess the effects of administering antibiotic regimens for intra-amniotic infection on maternal and perinatal morbidity and mortality

and on infection-related complications.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (1 October 2014), CENTRAL, MEDLINE, Embase,

LILACS, and the WHO ICTRP (September 2014). We also searched reference lists of retrieved studies and contacted experts in the

field.

Selection criteria

Randomized controlled trials (RCTs) that included women who experienced intra-amniotic infection. Trials were included if they

compared antibiotic treatment with placebo or no treatment (if applicable), treatment with different antibiotic regimens, or timing of

antibiotic therapy (intrapartum and/or postpartum). Therefore, this review assesses trials evaluating intrapartum antibiotics, intrapartum

and postpartum antibiotic regimens, and postpartum antibiotics. Diagnosis of intra-amniotic infection was based on standard criteria

(clinical/test), and no limit was placed on gestational age.
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Data collection and analysis

Two review authors independently assessed trials for inclusion and trial quality. Two review authors independently extracted data and

checked them for accuracy. We assessed the quality of the evidence using the Grades of Recommendation, Assessment, Development

and Evaluation (GRADE) approach and included a ’Summary of findings’ table.

Main results

Our prespecified primary outcomes were maternal and neonatal mortality, maternal and neonatal severe infection, and duration of

maternal and neonatal hospital stay.

We included 11 studies (involving 1296 women) and assessed them as having low to moderate risk of bias - mainly because allocation

concealment methods were not adequately reported, most studies were open, and outcome reporting was incomplete. The quality of

the evidence was low to very low for most outcomes, as per the GRADE approach. The following antibiotics were assessed in the

included trials: ampicillin, ampicillin/sulbactam, gentamicin, clindamycin, and cefotetan.

During labor: meta-analysis of two studies found no clear differences in rates of neonatal sepsis (163 neonates; risk ratio (RR) 1.07,

95% confidence interval (CI) 0.40 to 2.86; I² = 9%; low quality of evidence), treatment failure (endometritis) (163 participants; RR

0.86, 95% CI 0.27 to 2.70; I² = 0%; low quality of evidence), and postpartum hemorrhage (RR 1.39, 95% CI 0.76 to 2.56; I² = 0%;

low quality of evidence) when two different dosages/regimens of gentamicin were assessed. No clear differences between groups were

found for any reported maternal or neonatal outcomes. The review did not identify data for a comparison of antibiotics versus no

treatment/placebo.

Postpartum: meta-analysis of two studies that evaluated use of antibiotics versus placebo after vaginal delivery showed no significant

differences between groups in rates of treatment failure or postpartum endometritis. No significant differences were found in rates of

neonatal death and postpartum endometritis when use of antibiotics was compared with no treatment. Four trials assessing two different

dosages/regimens of gentamicin or dual-agent therapy versus triple-agent therapy, or comparing antibiotics, found no significant

differences in most reported neonatal or maternal outcomes; the duration of hospital stay showed a difference in favor of the group of

women who received short-duration antibiotics (one study, 292 women; mean difference (MD) -0.90 days, 95% CI -1.64 to -0.16;

moderate quality of evidence).

Intrapartum versus postpartum: one small study (45 women) evaluating use of ampicillin/gentamicin during intrapartum versus immediate

postpartum treatment found significant differences favoring the intrapartum group in the mean number of days of maternal postpartum

hospital stay (one trial, 45 women; MD -1.00 days, 95% CI -1.94 to - 0.06; very low quality of evidence) and the mean number of

neonatal hospital stay days (one trial, 45 neonates; MD -1.90 days, 95% CI -3.91 to -0.49; very low quality of evidence). Although no

significant differences were found in the rate of maternal bacteremia or early neonatal sepsis, for the outcome of neonatal pneumonia

or sepsis we observed a significant difference favoring intrapartum treatment (one trial, 45 neonates; RR 0.06, 95% CI 0.00 to 0.95;

very low quality of evidence).

Authors’ conclusions

This review included 11 studies (having low to moderate risk of bias). The quality of the evidence was low to very low for most

outcomes, as per the GRADE approach. Only one outcome (duration of hospital stay) was considered to provide moderate quality of

evidence when antibiotics (short duration) were compared with antibiotics (long duration) during postpartum management of intra-

amniotic infection. Our main reasons for downgrading the quality of evidence were limitations in study design or execution (risk of

bias), imprecision, and inconsistency of results.

Currently, limited evidence is available to reveal the most appropriate antimicrobial regimen for the treatment of patients with intra-

amniotic infection; whether antibiotics should be continued during the postpartum period; and which antibiotic regimen or what

treatment duration should be used. Also, no evidence was found on adverse effects of the intervention (not reported in any of the

included studies). One small RCT showed that use of antibiotics during the intrapartum period is superior to their use during the

postpartum period in reducing the number of days of maternal and neonatal hospital stay.

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

Using antibiotics to treat intra-amniotic infection in pregnant women
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Review question: Cochrane authors reviewed available evidence from randomized controlled trials on the use of antibiotics for the

treatment of pregnant women with intra-amniotic infection (chorioamnionitis).

Background: chorioamnionitis is a common occurrence among pregnant women that affects both mother and baby and usually results

in referral to hospital. It is an infection of the fetal membranes, amniotic fluid, and placenta that can cause complications for the

newborn infant including whole body inflammation or sepsis, pneumonia, and meningitis. Chorioamnionitis can also result in health

issues for the mother such as pelvic infection, sepsis, postpartum hemorrhage, and increased risk for cesarean delivery of the infant.

Risk factors for developing chorioamnionitis include active labor for a long time, extended duration of rupture of membranes and

internal monitoring, meconium staining of amniotic fluid, and a large number of digital vaginal examinations. Treatment for patients

with intra-amniotic infection usually consists of antibiotics that can be administered during birth or immediately afterward. Currently,

information is insufficient to suggest the most appropriate treatment regimen, which antibiotic regimen should be used, and whether

antibiotics should be continued during the period immediately following birth and for what duration.

Study characteristics: a total of 11 studies were identified with 1296 women; most studies were conducted in the USA. Four studies

evaluated the use of antibiotics before the birth (antepartum); six studies evaluated the use of antibiotics after birth (postpartum); and

one compared antibiotic administration both before and after birth.

Quality of the evidence: the quality of the evidence was ranked low to very low, mainly because many studies had methodological

limitations with outcome results based on limited numbers of trials and included participants that could be pooled.

Key results: based on the findings of one study, treatment during labor was found to be more effective than treatment after labor;

however this finding relates only to maternal and neonatal length of hospital stay and to neonatal severe infection. No evidence indicated

that a higher dose of antibiotics before birth was superior to a lower dose. Immediately following birth, no evidence showed that

different types of antibiotics or longer or shorter treatment duration improved the health of the mother and her newborn. All women

who participated in the postpartum trials received antibiotics before the time of birth. Therefore insufficient information was available

from randomized controlled trials to reveal the most appropriate regimen of antibiotics for the treatment of patients with intra-amniotic

infection, whether antibiotics should be continued during the postpartum period, and which antibiotic regimen should be used and

for what duration. None of the included studies reported information related to adverse effects of the intervention.

3Antibiotic regimens for management of intra-amniotic infection (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Antibiotics versus antibiotics in labor for management of intra-amniotic infection

Population: women in labor with management of intra-amniotic infection

Settings: hospitals in the USA

Intervention: antibiotics vs antibiotics in labor

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

Number of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Control Antibiotics versus an-

tibiotics

Maternal death See comment See comment Not estimable 38

(1 study)

See comment Comparing daily gentam-

icin versus 8-hour gen-

tamicin. Outcome was re-

ported with no events

Neonatal deaths Study population RR 1.39

(0.24 to 8.06)
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⊕©©©

Very lowa,b

Comparing dual-agent

therapy versus triple-

agent therapy.31 per 1000 43 per 1000

(7 to 252)

Moderate

31 per 1000 43 per 1000

(7 to 250)

Neonatal sepsis Study population RR 1.07

(0.4 to 2.86)

163

(2 studies)
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141 per 1000 151 per 1000

(56 to 403)

Respiratory distress

syndrome

Study population RR 1.69

(0.42 to 6.78)

125

(1 study)

⊕⊕©©

Lowa

Comparing daily gentam-

icin versus 8-hour gen-

tamicin.48 per 1000 80 per 1000

(20 to 323)

Moderate

48 per 1000 81 per 1000

(20 to 325)

Maternal postpartum

hospital stay (days)

Mean maternal postpar-

tum hospital stay (days)

in the intervention groups

was

0 higher

(0.43 lower to 0.43

higher)

125

(1 study)

⊕⊕©©

Lowc

Comparing daily gentam-

icin versus 8-hour gen-

tamicin.

Postpartum readmission

for endometritis

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Treatment failure (en-

dometritis)

Study population RR 0.86

(0.27 to 2.7)

163

(2 studies)

⊕⊕©©

Lowa

Comparing daily gentam-

icin versus 8-hour gen-

tamicin.72 per 1000 62 per 1000

(20 to 195)

Moderate
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65 per 1000 56 per 1000

(18 to 176)

*The basis for the assumed risk (eg, 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.

aWide confidence interval crossing the line of no effect, few events, and small sample size.
bOne study with design limitations.
cWide confidence interval crossing the line of no effect and small sample size.
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B A C K G R O U N D

Description of the condition

Chorioamnionitis is a “histopathologic finding of inflammation

of the amnion and/or the chorion” (Fahey 2008) that usually re-

sults from an infection of the fetal membranes, amniotic fluid,

and placenta and/or decidua during pregnancy; it poses a signif-

icant risk to infant and maternal morbidity and mortality. The

clinical definition of chorioamnionitis can vary, but the condition

is best characterized as maternal fever (100.4 degrees Fahrenheit)

that is not attributable to another cause along with at least one

of the following symptoms: maternal tachycardia, fetal tachycar-

dia, uterine tenderness, maternal leukocytosis (white blood cell

count greater than 15,000 mL), and amniotic fluid with a foul

odor (Fishman 2012). It can also be referred to as intra-amniotic

infection (IAI), amnionitis, and amniotic fluid infection (Incerpi

2010; Tita 2010). Chorioamnionitis can be defined clinically or

histologically. Clinical chorioamnionitis is estimated to occur in

1% to 2% of term births and in 5% to 10% of preterm births;

histologic chorioamnionitis is found in nearly 20% of term births

and in 50% of preterm births (Incerpi 2010).

Few diagnostic tests are specific and sensitive, as well as safe for

mother and infant; therefore, chorioamnionitis is diagnosed pri-

marily through assessment of clinical signs and symptoms. A cul-

ture of the amniotic fluid obtained from an amniocentesis is the

reference standard for diagnosis, but 48 hours is required to obtain

test results, and evidence of reduced maternal or neonatal mor-

bidity is insufficient. Blood cultures and vaginal swabs are other

diagnostic tests for chorioamnionitis, but supportive evidence for

both is limited, and some recommendations suggest that vaginal

swabs should not be used in cases of preterm prelabor rupture of

membranes (Czikk 2011).

As with clinical chorioamnionitis, the case definition of histologic

chorioamnionitis varies between studies (Holzman 2007), but it

can generally be defined as acute inflammatory changes in the pla-

centa membrane roll and chorionic plate (Yoon 2001). Diagnosis

is made on the basis of microscopic examination of placental and

chorioamnionic specimens (Tita 2010).

Chorioamnionitis is most frequently caused by bacteria ascending

from the lower genital tract; it is predominantly seen in instances

of rupture of the membrane, but it can occur in intact mem-

branes (Fahey 2008). This infection can also be caused by blood-

borne or transplacental infection, and by transuterine infection

from invasive procedures such as amniocentesis or chorionic vil-

lus sampling, but these routes tend to be reported less commonly

(Edwards 2005; Fahey 2008).

Chorioamnionitis is generally a polymicrobial infection; most

cases have two detectable pathogens, but the infection can be

caused by viral and, in rare instances, fungal agents (Czikk

2011). Organisms commonly found in amniotic fluid are My-
coplasma hominis and Ureaplasma urealyticum (Tita 2010), but

other pathogens include Chlamydia trachomatis, Neisseria gon-
orrhoeae, Trichomonas vaginalis, anaerobic Gram-negative bacilli

such as Bacteroides and Gardnerella vaginalis, Escherichia coli, and

anaerobic streptococci and streptococci group B (Czikk 2011;

Edwards 2005).

The differential diagnosis of chorioamnionitis includes epidural-

associated fever and other extrauterine and non-infectious condi-

tions. An epidural-associated fever may be considered for intra-

partum women with epidurals and a low-grade fever but without

maternal or fetal tachycardia or other clinical symptoms. Fever

and abdominal pain are symptoms of extrauterine infections in-

cluding urinary tract infection, influenza, appendicitis, and pneu-

monia. Abdominal pain without a fever may indicate a non-infec-

tious condition including thrombophlebitis, round ligament pain,

colitis, connective tissue disorder, and placental abruption (Tita

2010).

Risk factors for developing chorioamnionitis include being in ac-

tive labor for a long time, extended duration of rupture of mem-

branes and internal monitoring (Newton 1989), meconium stain-

ing of amniotic fluid, a large number of digital vaginal exami-

nations (Seaward 2005), nulliparity, African American ethnicity,

smoking and alcohol or drug abuse, epidural anesthesia, bacterial

vaginosis, and colonization with group B streptococcus or Ure-
aplasma bacterium (Tita 2010).

Preventing chorioamnionitis is better than treatment, and some in-

terventions have been shown to reduce the incidence of chorioam-

nionitis (Gibbs 2004). A 53% reduction in maternal morbidity

due to chorioamnionitis and endometritis was seen in women with

term pregnancies receiving an active management of labor pro-

gram compared with traditional management (López-Zeno 1992).

For at-term pregnancies complicated by prelabor rupture of the

membranes (PROM), management by immediate oxytocin induc-

tion compared with conservative management led to fewer cases

of chorioamnionitis (Mozurkewich 1997), and for preterm preg-

nancies with PROM, use of broad-spectrum antibiotics showed a

decrease in chorioamnionitis (Kenyon 2013).

Description of the intervention

Some aspects of the timing of antibiotic therapy (intrapartum,

postpartum, or combined intrapartum and postpartum), the an-

tibiotic regimen, and the duration of antibiotic therapy have

been evaluated in individual situations but not comprehensively

(Fishman 2012). A previous Cochrane review (Hopkins 2002)

identified two randomized controlled trials assessing use of ampi-

cillin and gentamicin for intrapartum treatment of women with

intra-amniotic infection versus postpartum treatment and use of

ampicillin/gentamicin/clindamycin versus ampicillin/gentamicin;

none of the outcomes showed statistically significant differences

between different interventions.
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How the intervention might work

Treatment for chorioamnionitis usually consists of antibiotics that

can be administered intrapartum or immediately postpartum. As

the infection could be caused by a wide variety of organisms, treat-

ment with a broad spectrum of antibiotics is needed. The typical

standard of care consists of clindamycin for anaerobic and gram-

positive bacteria and gentamicin for aerobic and gram-negative

bacteria (Mtira 1997).

Why it is important to do this review

Chorioamnionitis is a common infection that affects both mother

and infant. Infant complications associated with chorioamnioni-

tis include early neonatal sepsis, pneumonia, meningitis (Incerpi

2010), asthma (Getahun 2010), cerebral palsy (Wu 2000), in-

traventricular hemorrhage (Edwards 2005), and periventricular

leukomalacia (Edwards 2005; Rocha 2007). Although fetal com-

plications are more common, chorioamnionitis can also result

in maternal morbidity such as pelvic infection and septic shock

(Incerpi 2010). The risk for cesarean delivery is two to three

times higher in women who have chorioamnionitis and is three

to four times greater for those with endomyometritis, wound in-

fection, pelvic abscess, bacteremia, and postpartum hemorrhage

(Tita 2010).

A Cochrane review was conducted 10 years ago to study the effects

of maternal antibiotic regimens for intra-amniotic infection on

maternal and perinatal morbidity and mortality (Hopkins 2002).

This review identified two eligible studies, and conclusions were

limited because of the small number of identified studies. A statis-

tically significant difference was not seen in any of the outcomes;

therefore the review authors were not able to make recommen-

dations on timing of administration of antibiotic treatment (in-

trapartum vs postpartum). Additionally, no Cochrane systematic

review to date has evaluated studies in which antibiotic treatment

for chorioamnionitis was given during the postpartum period.

Currently, information is insufficient to reveal the most appropri-

ate antimicrobial regimen for the treatment of patients with in-

tra-amniotic infection, whether antibiotics should be continued

during the postpartum period, and which antibiotic regimen and

what treatment duration should be used. This review updates the

Hopkins 2002 review with new references and an expanded scope

to include antibiotic regimens during the postpartum period.

O B J E C T I V E S

To assess the effects of administering antibiotic regimens for in-

tra-amniotic infection on maternal and perinatal morbidity and

mortality and infection-related complications.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included all individually randomized and cluster-randomized

controlled trials comparing antibiotic treatment versus placebo or

no treatment. We also included trials that compared different an-

tibiotics or regimens. Trials of intrapartum antibiotics for intra-

amniotic infection and trials comparing intrapartum versus post-

partum regimens were included.

We excluded studies that used inappropriate methods of random-

ization, as well as cross-over trials and quasi-randomized trials.

Types of participants

Women who experienced intra-amniotic infection. Diagnosis was

based on standard criteria (clinical/test). No limit was placed on

gestational age.

Types of interventions

Trials were included if they compared antibiotic treatment versus

placebo or no treatment (if applicable), treatment with different

antibiotic regimens, or timing of antibiotic therapy (intrapartum

and/or postpartum). Therefore, the review included trials evaluat-

ing intrapartum antibiotics, intrapartum and postpartum antibi-

otic regimens, and postpartum antibiotics.

Types of outcome measures

Primary outcomes

1. Maternal and neonatal mortality.

2. Maternal and neonatal severe infection.

3. Duration of maternal and neonatal hospital stay.

Secondary outcomes

1. Need for additional antibiotic therapy.

2. Endometritis.

3. Febrile days.

4. Postpartum readmission for endometritis.

5. Failure of treatment.

6. Blood cultures and other diagnostic tests (positive findings).

7. Number of doses of antibiotic(s).

8. Infection-related complications.

9. Adverse events (eg, allergic reactions, antibiotic-associated

diarrhea, development of bacterial resistance).

10. Suspension or cessation of breastfeeding.
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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 contacted the Trials Search Co-ordinator to search the

Cochrane Pregnancy and Childbirth Group’s Trials Register (1

October 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; and

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 pro-

ceedings; and the list of journals reviewed via the current aware-

ness service can be found in the ‘Specialized Register’ section

within the editorial information about the Cochrane Pregnancy

and Childbirth Group.

Each of the trials identified through the search activities described

above is 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.

In addition, we searched:

1. CENTRAL (see Appendix 1); September 22, 2014;

2. MEDLINE (accessed via PubMed) (see Appendix 2);

September 22, 2014;

3. Embase (accessed via Ovid) (see Appendix 3); September

23, 2014;

4. LILACS (from 1982 onwards) (see Appendix 4)

(Manríquez 2008); September 22, 2014; and

5. WHO International Clinical Trials Registry Platform (

ICTRP) (see Appendix 5); September 18, 2014.

Searching other resources

We also checked the reference lists of all trials identified by the

above methods and tried to contact leading researchers to obtain

information on additional published and unpublished trials.

We applied no language restrictions.

Data collection and analysis

Selection of studies

Two review authors independently assessed for inclusion potential

studies identified as a result of the search strategy. Disagreements

were resolved through discussion or, if required, a third review

author was consulted.

Data extraction and management

We designed a form on which to record extracted data. For eligible

studies, two review authors extracted data using the agreed upon

form. We resolved discrepancies through discussion or, if required,

we consulted the third review author. We entered data into Review

Manager software (RevMan 2014) and checked for accuracy.

When information regarding any of the above was unclear, we

attempted to contact authors of the original reports to obtain

further details. This was difficult, given that many trials were not

published recently.

Assessment of risk of bias in included studies

Two review authors independently assessed risk of bias for each

study using the criteria outlined in the Cochrane Handbook for Sys-
tematic Reviews of Interventions (Higgins 2011). We resolved dis-

agreements by discussion or by consultation with a third assessor.

(1) Random sequence generation (checking for possible

selection bias)

We described for each included study the method used to generate

the allocation sequence in sufficient detail to allow an assessment

of whether it should produce comparable groups.

We assessed the method as:

• low risk of bias (any truly random process, eg, random

number table; computer random number generator);

• high risk of bias (any non-random process, eg, odd or even

date of birth; hospital or clinic record number); or

• unclear risk of bias.

(2) Allocation concealment (checking for possible selection

bias)

We described for each included study the method used to conceal

allocation to interventions before assignment and assessed whether

intervention allocation could have been foreseen in advance of, or

during, recruitment, or changed after assignment.

We assessed the methods as:

• low risk of bias (eg, 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); or

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

possible performance bias)

We described for each included study the methods used, if any, to

blind study participants and personnel from knowledge of which

intervention was provided for a participant. We considered that

studies were at low risk of bias if they were blinded, or if we judged

that lack of blinding would be unlikely to affect results. We assessed

blinding separately for different outcomes or different classes of

outcomes.

We assessed the methods as:

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

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

(3.2) Blinding of outcome assessment (checking for possible

detection bias)

We described for each included study the methods used, if any, to

blind outcome assessors from knowledge of which intervention a

participant received. We assessed blinding separately for different

outcomes or classes of outcomes.

We assessed methods used to blind outcome assessment as:

• low, high or unclear risk of bias.

(4) Incomplete outcome data (checking for possible attrition

bias due to the quantity, nature, and handling of incomplete

outcome data)

We described for each included study, and for each outcome or

class of outcomes, completeness of data including attrition and

exclusions from analysis. We stated whether attrition and exclu-

sions were reported and the numbers included in the analysis at

each stage (compared with the total number of randomly assigned

participants), reasons for attrition or exclusion when reported, and

whether missing data were balanced across groups or were related

to outcomes. When sufficient information was reported, or was

supplied by the trial authors, we planned to reinclude missing data

in the analyses that we undertook; however, this was not done.

We assessed methods as:

• low risk of bias (eg, no missing outcome data; missing

outcome data balanced across groups);

• high risk of bias (eg, numbers or reasons for missing data

imbalanced across groups; ‘as treated’ analysis done with

substantial departure of intervention received from that assigned

at randomization); or

• unclear risk of bias.

(5) Selective reporting (checking for reporting bias)

We described for each included study how we investigated the

possibility of selective outcome reporting bias and what we found.

We assessed the methods as:

• low risk of bias (when it is clear that all of the study’s

prespecified outcomes and all expected outcomes of interest to

the review have been reported);

• high risk of bias (when not all of the study’s prespecified

outcomes have been reported; when one or more reported

primary outcomes were not prespecified; when outcomes of

interest were reported incompletely and so could not be used;

study fails to include results of a key outcome that would have

been expected to have been reported); or

• unclear risk of bias.

(6). Other bias (checking for bias due to problems not

covered by (1) to (5) above)

We described for each included study any important concerns that

we had about other possible sources of bias.

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 judgments about whether studies were at high

risk of bias, according to the criteria given in the Cochrane Hand-
book 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 likely to im-

pact study findings. We explored the impact of the level of bias by

undertaking sensitivity analyses (see Sensitivity analysis).

We used the Grades of Recommendation, Assessment, Develop-

ment and Evaluation (GRADE) approach (Schunemann 2009) to

assess the quality of the body of evidence as related to the following

outcomes.

• Maternal and neonatal mortality.

• Maternal and neonatal severe infection.

• Duration of maternal and neonatal hospital stay.

• Need for additional antibiotic therapy.

• Endometritis.

• Postpartum readmission for endometritis.

• Failure of treatment.

GRADE profiler (GRADE 2008) was used to import data from

Review Manager 5.3 (RevMan 2014) to create ’Summary of find-

ings’ tables. A summary of the intervention effect and a measure

of quality for each of the above outcomes was produced using the

GRADE approach. The GRADE approach is based on five con-

siderations (study limitations, consistency of effect, imprecision,

indirectness, and publication bias) that are used to assess the qual-

ity of the body of evidence for each outcome. Evidence can be

downgraded from ’high quality’ by one level for serious (or by two

levels for very serious) limitations, depending on assessments for
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risk of bias, indirectness of evidence, serious inconsistency, impre-

cision of effect estimates, or potential publication bias.

Measures of treatment effect

Dichotomous data

For dichotomous data, we presented results as summary risk ratios

with 95% confidence intervals.

Continuous data

For continuous data, we used mean differences if outcomes were

measured in the same way between trials. We used standardized

mean differences to combine trials that measured the same out-

come while using different methods.

Unit of analysis issues

Cluster-randomized trials

Although we planned to include cluster-randomized trials in the

analyses along with individually randomized trials, we did not

identify any cluster-randomized trials for inclusion. However, if

we identify cluster-randomized trials for inclusion in future up-

dates of this review, we will adjust standard errors using the meth-

ods described in the Cochrane Handbook for Systematic Reviews of
Interventions based on an estimate of the intracluster correlation

co-efficient (ICC) derived from the trial (if possible), from a sim-

ilar trial, or from a study of a similar population. If we use ICCs

from other sources, we will report this and will conduct sensitivity

analyses to investigate the effects of variation in ICCs. If we iden-

tify both cluster-randomized trials and individually randomized

trials, we plan to synthesize relevant information. We will consider

it reasonable to combine the results from both ICCs if little het-

erogeneity is observed between study designs and if the interaction

between effects of interventions and choice of the randomization

unit is considered unlikely.

We will also acknowledge heterogeneity in the randomization unit

and will perform a sensitivity analysis to investigate the effects of

the randomization unit.

Other unit of analysis issues

Studies with multiple intervention groups were dealt with as rec-

ommended in the Cochrane Handbook for Systematic Reviews of In-
terventions (Higgins 2011). Each intervention arm was separately

compared with another.

Dealing with missing data

For included studies, we noted levels of attrition. We tried to

explore the impact of including studies with high levels of missing

data on the overall assessment of treatment effect by performing

sensitivity analyses.

For all outcomes, we carried out analyses, when possible, on an in-

tention-to-treat basis, that is, we attempted to include in the anal-

yses all participants randomly assigned to each group, and all par-

ticipants were analysed in the group to which they were allocated,

regardless of whether they received the allocated intervention. The

denominator for each outcome in each trial was the number ran-

domly assigned minus the number of participants whose outcomes

were known to be missing.

Assessment of heterogeneity

We tested for heterogeneity between trials by using T², I², and

Chi² statistics. We regarded heterogeneity as substantial if I² was

greater than 30% and either T² was greater than zero or the P

value was low (less than 0.10) in the Chi² test for heterogeneity.

We explored heterogeneity by subgroup analysis. We used the ran-

dom-effects meta-analysis as an overall summary when substantial

heterogeneity was found (Higgins 2011).

Assessment of reporting biases

In future updates of this review, if 10 or more studies are included

in the meta-analysis, we will investigate reporting biases (such

as publication bias) by using funnel plots. We will assess funnel

plot asymmetry visually. If asymmetry is suggested by a visual

assessment, we will perform exploratory analyses to investigate

this.

Data synthesis

We carried out statistical analysis using Review Manager software

(RevMan 2014). We used fixed-effect meta-analyses for combin-

ing data when it was reasonable to assume that studies were es-

timating the same underlying treatment effect (i.e. when trials

were examining the same intervention, and the trials’ populations

and methods were deemed sufficiently similar). If clinical hetero-

geneity was sufficient to indicate that underlying treatment effects

differed between trials, or if substantial statistical heterogeneity

was detected, we planned to use random-effects meta-analyses to

produce an overall summary, if an average treatment effect across

trials was considered clinically meaningful. In future updates, the

random-effects summary will be treated as the average range of

possible treatment effects; we discussed the clinical implications of

differing treatment effects between trials. If the average treatment

effect was not clinically meaningful, we did not combine trials.

When we used random-effects analyses, the results were presented

as average treatment effect with 95% confidence intervals, along

with estimates of T² and I² (Higgins 2011).
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Subgroup analysis and investigation of heterogeneity

We planned that when we identified substantial heterogeneity, we

would investigate it using subgroup analyses and sensitivity analy-

ses. We considered whether an overall summary was meaningful,

and if it was, we used random-effects analysis to produce it.

We did not carry out our prespecified subgroup analyses because

data were insufficient. We plan to carry out the following subgroup

analyses for future updates.

1. Gestational age (preterm versus term).

2. Women who were or were not in labor.

3. Women having vaginal versus instrumental or cesarean

delivery.

4. Women in whom membranes were or were not intact.

5. Study design (cluster-randomized trials versus individually

randomized controlled trials).

We will restrict subgroup analyses to the primary outcomes of the

review.

1. Maternal and/or neonatal mortality.

2. Maternal and/or neonatal severe infection.

3. Duration of maternal and/or neonatal hospital stay.

We will assess subgroup differences by performing interaction tests

available within RevMan (RevMan 2014). We will report the re-

sults of subgroup analyses by quoting the Chi2 statistic and the P

value, along with the interaction test I² value.

Sensitivity analysis

Explicit judgments were made as to whether studies were at high

risk of bias (low versus unclear or high for sequence generation,

allocation concealment and blinding domains) according to the

criteria provided in the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2011). The likely magnitude and direc-

tion of bias and its likely impact on study findings were assessed.

Sensitivity analyses were not undertaken but will be carried out in

future updates, if appropriate. Sensitivity analysis will be restricted

to the review’s primary outcomes.

R E S U L T S

Description of studies

Results of the search

A search of the Cochrane Pregnancy and Childbirth Group’s Reg-

ister yielded 22 reports. We retrieved 94 from CENTRAL, 84

from MEDLINE, 606 from Embase, 181 from LILACS, and 10

from the WHO International Clinical Trials Registry Platform (

ICTRP) (see Figure 1). An initial trawl through this list, under-

taken by two review authors (LR and EC), excluded 369 references

that did not comply with the inclusion criteria. We screened 24 tri-

als: We excluded five and included 11 randomized controlled trials

(RCTs) (17 reports). Two trials are ongoing (Aziz 2009; Shanks

2012).
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Figure 1. Study flow diagram.

13Antibiotic regimens for management of intra-amniotic infection (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Included studies

Only one out of 11 RCTs that met the inclusion criteria was

published as an abstract (Adashek 1998).

Design

All included studies were RCTs.

Settings

Most trials were conducted in the United States of America, usually

by the Deparment of Obstetrics and Gynecology of an academic

institution; only one study was conducted in Italy (Scalambrino

1989).

Participants

The 11 included studies provided data from a total of 1296

women. Inclusion criteria varied with respect to gestational age,

labor status (active, undergoing an induction, cesarean section),

maternal age, and definition of chorioamnionitis, among others.

Some trials included women who required cesarean delivery (Berry

1994; Chapman 1997; Edwards 2003; Gibbs 1988; Mitra 1997;

Turnquest 1998).

The main characteristics of included studies are detailed in the

Characteristics of included studies table.

Interventions

During labor

Four studies compared varied regimens or doses of antibiotics ver-

sus the same or other antibiotics in labor (Locksmith 2005; Lyell

2010; Maberry 1991; Scalambrino 1989). Locksmith 2005 eval-

uated the use of two different doses of gentamicin. Lyell 2010

compared the effects of shorter versus longer use of gentamicin:

Women in one group received a single dose of gentamicin 5 mg/

kg followed by saline placebo, and those in the other group were

given gentamicin 1.5 mg/kg every eight hours. In the study of

Locksmith 2005, group one received 5.1 mg/kg once daily, and

group two was given 80 mg every eight hours. Although the in-

terventions were not exactly the same, data from the two studies

were pooled.

Maberry 1991 assessed the effects of using dual-agent therapy

(ampicillin/gentamicin) or triple-agent therapy (ampicillin/gen-

tamicin/clindamycin). Finally Scalambrino 1989 evaluated the use

of sulbactam/ampicillin versus cefotetan.

No trial was found that compared antibiotics versus no treatment

or placebo during labor exclusively. In the trial of Lyell 2010,

women were assigned to daily gentamicin 5 mg/kg intravenously

(IV), followed by a normal saline placebo after eight hours and

after 16 hours.

Postpartum

Six studies assessed the use of antibiotics during the postpartum

period.

Turnquest 1998 evaluated the use of clindamycin and gentamicin

versus no scheduled postoperative antibiotics in women with a

clinical diagnosis of chorioamnionitis treated with ampicillin dur-

ing labor and who required cesarean delivery for obstetric indica-

tions.

Two studies compared the use of antibiotics (gentamicin/clin-

damycin (Adashek 1998) and ampicillin/gentamicin (Berry

1994)) versus placebo after vaginal delivery.

One study evaluated the effectiveness of once-daily versus thrice-

daily gentamicin/clindamycin (Mitra 1997). Two studies evalu-

ated the effects of short versus long periods of antibiotic treatment

(ampicillin/gentamicin (Edwards 2003) and cefotetan (Chapman

1997)) after delivery.

Intrapartum versus postpartum

One trial assessed the use of ampicillin/gentamicin during intra-

partum versus immediate postpartum (Gibbs 1988).

Outcomes

Although most studies reported at least one prespecified primary

outcome of this review, differences in reporting and definitions of

outcomes were noted. For example, treatment failure was clinically

defined in different ways, and adverse events were not frequently

reported.

Length of follow-up

Participants were followed up until the time of discharge from

the institution. Some trials reported longer periods of follow-up.

Gibbs 1988 reported that four weeks after discharge, the mother

was contacted by telephone or by letter and hospital records were

assesssed for readmission. Lyell 2010 reported that participants

were called after 10 days post discharge. Turnquest 1998 reported

that all participants were scheduled to return to the postpartum

clinic six weeks after hospital discharge. Mitra 1997 stated that

relapse was defined as a cure with subsequent wound infection,

abscess, or recurrent endometritis up to six weeks after delivery.
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Berry 1994 reported that participants were given six-week post-

partum clinic appointments and strict discharge instructions to

return. Chapman 1997 stated that a research nurse called each

woman within the first week to determine whether she had addi-

tional symptoms to report.

Funding source

Only three studies described the source of funds (Berry 1994;

Edwards 2003; Lyell 2010).

Excluded studies

A total of five studies were excluded for the following reasons: inad-

equate randomization (strict alternation); non-RCT; inadequate

reporting (outcome data not provided); very small sample size (five

women randomly assigned as part of a trial with broader inclusion

criteria). Reasons for exclusion are detailed in the Characteristics

of excluded studies table. Ten studies were found in the ICTRP

database, and two ongoing RCTs complied with inclusion crite-

ria (Aziz 2009; Shanks 2012); no report of the study results was

available in clinicaltrials.gov.

Risk of bias in included studies

Overall studies had moderate risk of bias, mainly because allo-

cation concealment, methods of sequence generation, blinding,

and selective reporting were not adequately reported. In addition,

it was not clear whether follow-up was similar for the treatment

groups.

Sequence generation and allocation concealment

Sequence generation

Nine RCTs adequately reported methods of generation of ran-

domization, which was attained by using a random number ta-

ble or a computer-generated random number table (Berry 1994;

Chapman 1997; Edwards 2003; Locksmith 2005; Lyell 2010;

Maberry 1991; Mitra 1997; Turnquest 1998) or by flipping a coin

(Gibbs 1988). The other two RCTs did not report how random-

ization was performed.

Allocation concealment

Seven trials adequately reported how allocation concealment

was maintained (Berry 1994; Chapman 1997; Edwards 2003;

Locksmith 2005; Lyell 2010; Mitra 1997; Turnquest 1998). In

these RCTs, allocation concealment was ensured by the use of

sealed, opaque, sequentially numbered envelopes or by similar la-

bels for placebo and antibiotic containers provided by the phar-

macist (who was the only one to know assignment).

In one RCT (Gibbs 1988), although sealed envelopes were used,

no further description was provided. The other three RCTs

(Adashek 1998; Maberry 1991; Scalambrino 1989) did not report

how allocation concealment was performed and were rated as hav-

ing unclear risk of bias.

Blinding

Most of the studies were open RCTs, and no blinding of partic-

ipants, clinicians, or researchers was reported. Berry 1994 con-

ducted a “double-blind” trial in which the pharmacy labeled

placebo and antibiotic containers alike. Only when failure of treat-

ment occurred did the pharmacy reveal treatment or placebo sta-

tus. In the double-blind trial conducted by Lyell 2010, the primary

outcome was determined on the basis of chart review and follow-

up phone calls by a single provider who was blinded to group

allocation. In another trial (Locksmith 2005), reviewers who as-

sessed outcomes were blinded to assignment of women to treat-

ment groups.

Incomplete outcome data

Six studies adequately reported losses to follow-up (Berry 1994;

Chapman 1997; Edwards 2003; Locksmith 2005; Lyell 2010;

Maberry 1991). However, it is important to note that different

lengths of follow-up were reported. Adverse outcomes and com-

plications frequently were not defined and were not reported in

a standardized way. Five trials were assessed as having ’unclear’

risk of attrition bias (Adashek 1998; Gibbs 1988; Mitra 1997;

Scalambrino 1989; Turnquest 1998).

Selective reporting

Most RCTs were judged as having unclear risk of reporting bias,

mainly because information was insufficient to permit a judgment.

One study (Lyell 2010) was assessed as having low risk of bias; this

study was registered at clinicaltrials.gov and reported prespecified

outcomes.

Other potential sources of bias

Seven studies were assessed as having low risk of bias (Berry 1994;

Chapman 1997; Edwards 2003; Locksmith 2005; Lyell 2010;

Maberry 1991; Turnquest 1998).

Three studies were assessed as having unclear risk of bias. In one

study, baseline characteristics of the groups were not reported

(Adashek 1998). In the Gibbs 1988 study, the intrapartum group

was significantly older than the postpartum group (P = 0.03). Fi-

nally, Mitra 1997 reported that 65.7% of participants in the con-

ventional arm were delivered by cesarean section, whereas 52.6%

of women in the experimental arm had a cesarean delivery (P value

0.03).
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Effects of interventions

See: Summary of findings for the main comparison Antibiotics

versus antibiotics in labor for management of intra-amniotic

infection; Summary of findings 2 Antibiotics versus no treatment

during postpartum period for management of intra-amniotic

infection; Summary of findings 3 Antibiotics versus placebo

during postpartum period for management of intra-amniotic

infection; Summary of findings 4 Antibiotic versus antibiotics

during postpartum period for management of intra-amniotic

infection; Summary of findings 5 Antibiotics (short duration)

compared with antibiotics (long duration) postpartum for

management of intra-amniotic infection; Summary of findings

6 Intrapartum compared with postpartum treatment

During labor

Comparison 1. Antibiotic versus no treatment

No studies comparing antibiotics versus no treatment were iden-

tified.

Comparison 2. Antibiotic versus placebo

No studies comparing antibiotics versus placebo were identified.

Comparison 3. Antibiotics versus antibiotics

Four studies compared varied regimens or doses of antibiotics ver-

sus the same or other antibiotics in labor.

Primary outcomes

Meta-analysis of two studies (Locksmith 2005; Lyell 2010) found

no significant differences in the rate of neonatal sepsis (163

neonates; risk ratio (RR) 1.07, 95% confidence interval (CI) 0.40

to 2.86; I2 = 9%; Analysis 3.8) when two different dosages/regi-

mens of gentamicin were assessed.

No statistically significant difference in maternal postpartum stay

was found in individual studies when groups of treatment were

compared (one study, 125 women; mean difference (MD) 0.00,

95% CI -0.43 to 0.43; Analysis 3.6). No maternal deaths were

reported in any treatment groups.

In another study (Maberry 1991), which evaluated the effects of

dual-agent therapy (ampicillin/gentamicin) or triple-agent ther-

apy (ampicillin/gentamicin/clindamycin), no significant differ-

ences were found between groups in rates of neonatal sepsis (one

trial, 133 neonates; RR 0.93, 95% CI 0.06 to 14.52; Analysis 3.16

) or neonatal death (one trial, 133 neonates; RR 1.39, 95% CI

0.24 to 8.06; Analysis 3.17).

Finally Scalambrino 1989 reported no maternal deaths when eval-

uating the use of sulbactam/ampicillin versus cefotetan (Analysis

3.12).

Secondary outcomes

Meta-analysis of two studies (Locksmith 2005; Lyell 2010) showed

no significant differences in rates of treatment failure (endometri-

tis) (RR 0.86, 95% CI 0.27 to 2.70; two studies; 163 partici-

pants (Analysis 3.1) or postpartum hemorrhage (RR 1.39, 95% CI

0.76 to 2.56; 163 participants; Analysis 3.4) when two different

dosages/regimens of gentamicin were assessed.

No statistically significant differences were found in other mater-

nal or neonatal outcomes in individual studies: initial successful

response to antibiotics (one trial, 125 women; RR 1.05, 95% CI

0.94 to 1.17; Analysis 3.2); maximum maternal temperature (one

trial, 125 women; MD 0.40, 95% CI -0.45 to 1.25; Analysis 3.3);

blood transfusion (one trial, 125 women; RR 0.76, 95% CI 0.18

to 3.27; Analysis 3.5); histologic chorioamnionitis (one trial, 125

women; RR 0.92, 95% CI 0.63 to 1.33; Analysis 3.7); respiratory

distress syndrome (one trial, 125 neonates; RR 1.69, 95% CI 0.42

to 6.78; Analysis 3.9); and neonatal antibiotics days (one trial, 125

neonates; MD 0.20, 95% CI -0.37 to 0.77; Analysis 3.10) when

treatment groups were compared.

In another study (Maberry 1991) evaluating the effects of dual-

agent therapy (ampicillin/gentamicin) versus triple-agent ther-

apy (ampicillin/gentamicin/clindamycin), no significant differ-

ences were found between groups in rates of postpartum en-

dometritis (one trial, 133 women; RR 1.86, 95% CI 0.67 to 5.14;

Analysis 3.13) (vaginal: one trial, 73 women; RR 9.63, 95% CI

0.55 to 167.95; Analysis 3.14; or cesarean section: one trial, 60

women; RR 1, 95% CI 0.32 to 3.10; Analysis 3.15); intraventric-

ular hemorrhage (one trial, 133 neonates; RR 4.64, 95% CI 0.23

to 94.90; Analysis 3.18); respiratory distress syndrome (one trial,

133 neonates; RR 1.11, 95% CI 0.36 to 3.47; Analysis 3.19), or

neonatal seizures (one trial, 133 neonates; RR 0.93, 95% CI 0.06

to 14.52; Analysis 3.20).

Postpartum

Comparison 4. Antibiotic versus no treatment

Only one study (Turnquest 1998) evaluated use of clindamycin

and gentamicin versus no scheduled postoperative antibiotics.

Primary outcomes

No significant differences among groups were found in rates of

neonatal sepsis (one trial, 116 neonates; RR 1.11, 95% CI 0.23

to 5.27; Analysis 4.3) and neonatal death (one trial, 116 neonates;

RR 3.32, 95% CI 0.14 to 79.88; Analysis 4.4).

Secondary outcomes

No significant differences among groups were found in rates of

postpartum endometritis (one trial, 116 women; RR 1.48, 95%

CI 0.68 to 3.24; Analysis 4.1); wound infection (one trial, 116

women; RR 0.37, 95% CI 0.04 to 3.45; Analysis 4.2); and tran-

sient tachypnea (one trial, 116 neonates; RR 0.83, 95% CI 0.19

to 3.55; Analysis 4.5).

16Antibiotic regimens for management of intra-amniotic infection (Review)
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Comparison 5. Antibiotic versus placebo

Primary outcomes

One study evaluating the use of antibiotics versus placebo after

vaginal delivery (Berry 1994) reported no cases of sepsis (Analysis

5.4).

Secondary outcomes

Meta-analysis of two studies (Adashek 1998; Berry 1994) that

evaluated use of antibiotics versus placebo after vaginal delivery

showed no differences in the rate of treatment failure (two trials,

288 women; RR 0.97, 95% CI 0.14 to 6.77; I2 = not estimable;

Analysis 5.1). Both studies reported that no women in either allo-

cated group developed postpartum endometritis. Berry 1994 also

reported no cases of wound infection (Analysis 5.3) or required

readmission to the hospital (Analysis 5.5).

Comparison 6. Different dosages/regimens of antibiotics

Primary outcomes

Not reported.

Secondary outcomes

One study (Mitra 1997) evaluated the effectiveness of once-daily

versus thrice-daily gentamicin/clindamycin and found no differ-

ences in the rate of treatment failure (one trial, 131 women; RR

1.02, 95% CI 0.27 to 3.89; Analysis 6.1) and nephrotoxicity (no

cases in any arm; Analysis 6.2) or in mean days of length of treat-

ment (one trial, 131 women; MD -0.30, 95% CI -.90 to 0.30;

Analysis 6.3).

Comparison 7. Antibiotics versus antibiotics

Primary outcomes

A significant difference favoring the short arm of treatment was

found in one study (Edwards 2003) in mean duration of hospital

stay (one trial, 292 women; MD -0.90, 95% CI -1.64 to -0.16;

Analysis 7.1).

Secondary outcomes

Meta-analysis of two studies (Chapman 1997; Edwards 2003) re-

vealed no significant differences in the rate of treatment failure

when vaginal delivery was assessed (284 women; average RR 1.46,

95% CI 0.39 to 5.51; Tau² = 0.33; I2= 36%; Analysis 7.4). In

addition, no significant differences were found in one study in

rates of treatment failure with vaginal and cesarean delivery (one

trial, 292 women; RR 1.31, 95% CI 0.42 to 4.02; Analysis 7.2),

treatment failure with cesarean delivery (one trial, 117 women;

RR 3.31, 95% CI 0.38 to 28.75; Analysis 7.3), wound infection

(one trial, 292 women; RR 1.87, 95% CI 0.17 to 20.37; Analysis

7.5), and pelvic abscess (one trial, 292 women; RR 2.80, 95% CI

0.12 to 68.24; Analysis 7.6).

Intrapartum versus postpartum

Comparison 8. Antibiotics versus antibiotics

Primary outcomes

One study (Gibbs 1988) evaluated the use of ampicillin/gentam-

icin during intrapartum versus immediate postpartum and found

significant differences favoring the intrapartum group in mean

number of days of maternal postpartum hospital stay (one trial,

45 women; MD -1.00, 95% CI -1.94 to -0.06; Analysis 8.2) and

mean number of neonatal hospital stay days (one trial, 45 neonates;

MD -1.90, 95% CI -3.31 to -0.49; Analysis 8.7). Although no

clear differences were found in rates of maternal bacteremia (one

trial, 45 women; RR 2.19, 95% CI 0.25 to 19.48; Analysis 8.4)

and early neonatal sepsis (one trial, 45 neonates; RR 0.08, 95% CI

0.00 to 1.44; Analysis 8.5), and a significant difference favoring

intrapartum treatment was noted in relation to the outcome of

neonatal pneumonia or sepsis (one trial, 45 neonates; RR 0.06,

95% CI 0.00 to 0.95; Analysis 8.6).

Secondary outcomes

One study (Gibbs 1988) evaluated the use of ampicillin/gentam-

icin during intrapartum versus immediate postpartum and found

significant differences favoring the intrapartum group in mean

maternal febrile days (Analysis 8.3).

17Antibiotic regimens for management of intra-amniotic infection (Review)
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A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]

Antibiotics versus no treatment during postpartum period for management of intra-amniotic infection

Population: women with management of intra-amniotic infection

Settings: 2 hospitals in USA

Intervention: antibiotics vs no treatment during postpartum period

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

Number of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Control Antibiotics versus no

treatment during post-

partum period

Neonatal death Study population RR 3.32

(0.14 to 79.88)

116

(1 study)

⊕©©©

Very lowa,b

Not estimable

Moderate

Not estimable

Neonatal sepsis Study population RR 1.11

(0.23 to 5.27)

55

(1 study)

⊕©©©

Very lowa,b

148 per 1000 55 per 1000

(11 to 259)

Moderate

148 per 1000 54 per 1000

(11 to 258)

Postpartum endometri-

tis

Study population RR 1.48

(0.68 to 3.24)

116

(1 study)

⊕©©©

Very lowa,b
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148 per 1000 218 per 1000

(100 to 478)

Moderate

148 per 1000 219 per 1000

(101 to 480)

Duration ofmaternal and

neonatal hospital stay

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Need for additional an-

tibiotic therapy

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Postpartum readmission

for endometritis

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Failure of treatment Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate
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*The basis for the assumed risk (eg, 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.

aOne study with design limitations.
bWide confidence interval crossing the line of no effect, few events, and small sample size.
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Antibiotics versus placebo during postpartum period for management of intra-amniotic infection

Population: women with management of intra-amniotic infection

Settings: hospitals in USA

Intervention: antibiotics vs placebo during postpartum period

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

Number of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Control Antibiotics versus

placebo during postpar-

tum period

Maternal and neonatal

mortality

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Maternal and neonatal

severe infection

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Duration ofmaternal and

neonatal hospital stay

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate
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Endomyometritis See comment See comment Not estimable 288

(2 studies)

See comment This outcome was re-

ported with no events.

Need for additional an-

tibiotic therapy

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Postpartum readmission

for endometritis

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Treatment failure Study population RR 0.97

(0.14 to 6.77)

288

(2 studies)

⊕©©©

Very lowa,b

The outcome was re-

ported with no events in

one study.14 per 1000 14 per 1000

(2 to 97)

Moderate

8 per 1000 8 per 1000

(1 to 54)

*The basis for the assumed risk (eg, 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.2
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aOne study with serious design limitations.
bWide confidence interval crossing the line of no effect and small sample size.
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Antibiotic versus antibiotics during postpartum period for management of intra-amniotic infection

Population: women with management of intra-amniotic infection

Settings: obstetric service in North Carolina

Intervention: antibiotic vs antibiotics during postpartum period

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

Number of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Control Antibiotic versus antibi-

otics during postpartum

period

Maternal and neonatal

mortality

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Maternal and neonatal

severe infection

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Length of treatment

(days)

Mean length of treatment

(days) in the intervention

groups was

0.3 lower

(0.9 lower to 0.3 higher)

131

(1 study)

⊕©©©

Very lowa,b

Once daily versus thrice

daily.
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Endometritis Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Postpartum readmission

for endometritis

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Treatment failure Study population RR 1.02

(0.27 to 3.89)

131

(1 study)

⊕©©©

Very lowa,b

Once daily versus thrice

daily.
61 per 1000 62 per 1000

(16 to 236)

Moderate

61 per 1000 62 per 1000

(16 to 237)

*The basis for the assumed risk (eg, 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.

aOne study with design limitations.
bWide confidence interval crossing the line of no effect and small sample size.2
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Antibiotics (short duration) compared with antibiotics (long duration) postpartum for management of intra-amniotic infection

Population: women with management of intra-amniotic infection

Settings: Delivery Unit at Shands Hospital at the University of Florida

Intervention: antibiotics (short duration)

Comparison: antibiotics (long duration) in postpartum

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

Number of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Antibiotics (long dura-

tion) postpartum

Antibiotics (short dura-

tion)

Maternal and neonatal

mortality

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Wound infection Study population RR 1.87

(0.17 to 20.37)

292

(1 study)

⊕⊕©©

Lowa

7 per 1000 13 per 1000

(1 to 144)

Moderate

7 per 1000 13 per 1000

(1 to 143)

Duration of hospital stay

(days)

Mean duration of hospital

stay (days) in the inter-

vention groups was

0.9 lower

292

(1 study)

⊕⊕⊕©

Moderateb
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(1.64 to 0.16 lower)

Need for additional an-

tibiotic therapy

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Endometritis Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Postpartum readmission

for endometritis

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Treatment failure (vagi-

nal and cesarean deliv-

ery)

Study population RR 1.31

(0.42 to 4.02)

292

(1 study)

⊕⊕©©

Lowa

35 per 1000 46 per 1000

(15 to 143)

Moderate

*The basis for the assumed risk (eg, 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.
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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.

aWide confidence interval crossing the line of no effect and small sample size.
bEstimate based on small sample size.
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Intrapartum compared with postpartum treatment

Population: women with management of intra-amniotic infection

Settings: a tertiary care facility

Intervention: intrapartum

Comparison: postpartum

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

Number of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Intrapartum

Maternal and neonatal

mortality

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate

Maternal bacteremia Study population RR 2.19

(0.25 to 19.48)

45

(1 study)

⊕©©©

Very lowa,b

53 per 1000 115 per 1000

(13 to 1000)

Moderate

53 per 1000 116 per 1000

(13 to 1000)

Early neonatal sepsis Study population RR 0.08

(0 to 1.44)

45

(1 study)

⊕©©©

Very lowa,b

211 per 1000 17 per 1000

(0 to 303)
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Moderate

211 per 1000 17 per 1000

(0 to 304)

Neonatal pneumonia or

sepsis

Study population RR 0.06

(0 to 0.95)

45

(1 study)

⊕©©©

Very lowa,c

316 per 1000 19 per 1000

(0 to 300)

Moderate

316 per 1000 19 per 1000

(0 to 300)

Maternal postpartum

hospital stay (days)

Mean maternal postpar-

tum hospital stay (days)

in the intervention groups

was

1 lower

(1.94 to 0.06 lower)

45

(1 study)

⊕©©©

Very lowa,b

Neonatal hospital stay Mean neonatal hospital

stay in the intervention

groups was

1.9 lower

(3.31 to 0.49 lower)

45

(1 study)

⊕©©©

Very lowa,d

Endometritis/Failure

treatment

Study population Not estimable 0

(0)

See comment This outcome was not re-

ported in any of the in-

cluded studiesSee comment See comment

Moderate
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*The basis for the assumed risk (eg, 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.

aOne study with serious design limitations.
bWide confidence interval crossing the line of no effect and small sample size.
cWide confidence interval.
dSmall sample size.
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D I S C U S S I O N

Summary of main results

This review updates a previous Cochrane review (Hopkins 2002)

with new references and expands the scope of the review to include

antibiotic regimens during the postpartum period.

Although the review identified 11 eligible studies, information

is insufficient to reveal the most appropriate antimicrobial regi-

men for the treatment of patients with intra-amniotic infection;

whether antibiotics should be continued during the postpartum

period; and which antibiotic regimen or what treatment duration

should be used. Regarding maternal primary outcomes, four stud-

ies provided data on maternal hospital stay (Edwards 2003; Gibbs

1988; Lyell 2010; Mitra 1997) and two on severe infection (Berry

1994; Gibbs 1988); five provided data on neonatal severe infec-

tion (Gibbs 1988; Locksmith 2005; Lyell 2010; Maberry 1991;

Turnquest 1998) and one on neonatal hospital stay (Gibbs 1988).

During labor

No significant differences were found between groups for any re-

ported maternal or neonatal primary outcome when two different

dosages/regimens of gentamicin were assessed. Meta-analysis of

two studies found no significant differences in the rate of neonatal

sepsis (low quality of evidence), treatment failure (endometritis)

(low quality of evidence), or postpartum hemorrhage (low quality

of evidence). The review did not identify data for a comparison of

antibiotics versus no treatment/placebo.

Postpartum

No significant differences were found in rates of neonatal death

and postpartum endometritis when use of antibiotics was com-

pared with no treatment. Meta-analysis of two studies that eval-

uated the use of antibiotics versus placebo after vaginal delivery

showed no significant differences between groups in rates of treat-

ment failure or postpartum endometritis. Four trials assessing two

different dosages/regimens of gentamicin or dual-agent therapy

versus triple-agent therapy, or comparing antibiotics, did not find

significant differences for most reported neonatal or maternal out-

comes; however, the duration of hospital stay showed a difference

in favor of the group of women who received short-duration an-

tibiotics (moderate quality of evidence).

Intrapartum versus postpartum

Based on the findings of one small randomized controlled trial

(RCT) (with data from 45 women), antepartum antibiotic treat-

ment was found superior to postpartum antibiotic treatment in the

mean number of days of maternal postpartum and neonatal hos-

pital stay and in rates of neonatal pneumonia or sepsis. However,

this study is at unclear risk of bias for all domains except random

sequence generation, and the level of evidence was judged as very

low for all outcomes. When studies conducted in the antepartum

period were assessed, no evidence was found that use of a higher

dose of antibiotics is superior to use of a lower dose in improving

neonatal and maternal outcomes. With regards to the postpartum

period, no evidence was found that using different types of an-

tibiotics or longer or shorter treatment periods improves neonatal

and maternal outcomes. It has to be noted that all women who

participated in postpartum trials received antibiotics during the

antepartum period.

Overall completeness and applicability of
evidence

Although reasonable numbers of RCTs and participants were in-

cluded in this review, the data are incomplete for several clini-

cally important outcomes, and few data could be pooled in most

comparisons. For example, data on primary prespecified outcomes

(neonatal maternal and/or neonatal mortality; maternal and/or

neonatal severe infection; and duration of maternal and/or neona-

tal hospital stay) were available in only a few studies.

Differences in the inclusion criteria and in outcomes definitions

were noted, which made it difficult to interpret the results of the

review and to determine their applicability. Outcome measures

such as ’treatment failure’ were clinically defined in different ways;

follow-up times were heterogeneous; and adverse events were not

frequently reported or were not even defined. Therefore, the results

presented in this review are still limited.

Applicability of evidence outside the research setting is reasonable,

as all of these studies were conducted in clinical settings that were

quite similar. Comparisons described in the review are commonly

undertaken and are not difficult to apply. Most trials were con-

ducted in the United States of America, and no studies from low-

or middle-income countries were included.

The following antibiotics were assessed in the included trials:

ampicillin, ampicillin/sulbactam, gentamicin, clindamycin, and

cefotetan. Antibiotic resistance is a growing phenomenon, and

many factors may influence antibiotic use and resistance at the

country level (Lamont 2014).

As a result of these limitations, it was not possible to generate

definitive evidence on the effects of antibiotics in women with

intra-amniotic infection.

Quality of the evidence

The quality of the evidence was low to very low for most outcomes,

as per the GRADE approach. Only one outcome (duration of

hospital stay) - comparison of antibiotics of short duration versus

antibiotics of long duration postpartum for management of intra-

amniotic infection-was considered to provide moderate quality of

evidence. Main reasons to downgrade the quality of evidence were
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limitations in study design or execution (risk of bias), Imprecision,

and Inconsistency of results.

Risk of bias of the RCTs was mainly low or uncertain, and many

studies had small sample sizes. Overall the studies had moderate

risk of bias (see Figure 2; Figure 3), mainly because allocation con-

cealment methods were not adequately reported and no blinding

was performed. Methods used for sequence generation were ade-

quately reported in most trials.

Figure 2. Risk of bias graph: review authors’ judgments about each risk of bias item presented as

percentages across all included studies.
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Figure 3. Risk of bias summary: review authors’ judgments about each risk of bias item for each included

study.
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Loss of participants in the included trials was generally low, al-

though sample sizes were small for a number of them; in addition,

most studies did not report how the sample size was calculated.

Another limitation was incomplete outcome reporting (eg, con-

tinuous outcomes failed to provide standard deviations in several

RCTs), and baseline characteristics were not reported, or statisti-

cally significant differences in baseline conditions were noted be-

tween treatment groups. Furthermore, none of the RCTs reported

all prespecified primary outcomes of this review.

A high degree of heterogeneity was observed between studies in

terms of interventions evaluated, concomitant treatments (other

antibiotics), types of delivery, and outcomes assessed. Publication

bias could not be evaluated, given the small number of trials iden-

tified for each comparison.

These factors make it difficult to determine the effectiveness of

antibiotics in intra-amniotic infection and limit the assessment of

risk of bias.

When comparing daily gentamicin versus eight hours of gentam-

icin, we graded treatment failure (endometritis), blood transfu-

sion, maternal postpartum hospital stay, neonatal sepsis, and res-

piratory distress syndrome as “low quality of the evidence” because

of the small sample size, and because the confidence interval over-

laps ’no effect’ (Summary of findings for the main comparison).

We could not assess maternal death because the outcome was re-

ported with no events. When comparing dual-agent therapy versus

triple-agent therapy, we judged the quality of evidence on neonatal

deaths as very low because one study had design limitations and

wide confidence intervals crossing the line of no effect with small

sample size.

When comparing antibiotics versus no treatment during the post-

partum period, we graded postpartum endometritis, neonatal sep-

sis, and neonatal death as having very low quality of evidence

caused by limitations of the study design and wide confidence

intervals crossing the line of no effect with small sample sizes

(Summary of findings 2). No included studies reported outcomes

of duration of maternal and neonatal hospital stay, need for addi-

tional antibiotic therapy, postpartum readmission for endometri-

tis, or failure of treatment.

When comparing antibiotics versus placebo during the postpar-

tum period, we judged treatment failure as having “very low qual-

ity of the evidence” because of design limitations and wide confi-

dence intervals crossing the line of no effect (Summary of findings

3). For the outcome of endomyometritis, two included studies re-

ported no events. No included studies reported outcomes of ma-

ternal and neonatal mortality, maternal and neonatal severe in-

fection, duration of maternal and neonatal hospital stay, need for

additional antibiotic therapy, and postpartum readmission for en-

dometritis.

When comparing once-daily versus thrice-daily antibiotics during

the postpartum period, we judged treatment failure and duration

of treatment as having very low quality of the evidence as the re-

sult of a single study with design limitations and wide confidence

intervals crossing the line of no effect (Summary of findings 4).

No included studies reported outcomes of maternal and neonatal

mortality, maternal and neonatal severe infection, duration of ma-

ternal and neonatal hospital stay, endometritis, and postpartum

readmission for endometritis.

When comparing short-duration antibiotics versus long-duration

antibiotics given during the postpartum period, duration of hos-

pital stay was significantly shorter in the short-duration group and

the quality of the evidence was assessed as moderate. Treatment

failure was graded as “low quality of the evidence” because of wide

confidence intervals crossing the line of no effect (Summary of

findings 5). No included studies reported outcomes of maternal

and neonatal mortality, need for additional antibiotic therapy, en-

dometritis, and postpartum readmission for endometritis.

When comparing intrapartum versus postpartum treatment, we

judged maternal postpartum hospital stay, maternal bacteremia,

early neonatal sepsis, neonatal pneumonia or sepsis, and neonatal

hospital stay as having very low risk because a single study had

serious design limitations and wide confidence intervals with a

small sample size (Summary of findings 6). No included studies

reported outcomes of endometritis, treatment failure, and mater-

nal and neonatal mortality.

Potential biases in the review process

To minimize the risk of publication bias, we performed a compre-

hensive search of studies. We found that no RCTs were conducted

in low- or middle-income countries, and all but one of the trials

were conducted in the USA. Given the importance of the topic,

it seems that we cannot rule out distortion of results by this type

of bias.

Although some differences in interventions and outcomes were

noted, a number of meta-analyses were performed. Small differ-

ences in dosage, regimen, or type of antibiotic could limit inter-

pretation of pooled findings. Also, lack of information regarding

main outcomes (eg, standard deviation around the mean in several

trials) did not allow us to perform a pooled estimation in some

trials. This may have hindered consideration of all relevant infor-

mation available for each comparison.

Agreements and disagreements with other
studies or reviews

Several systematic reviews have evaluated use of antibiotics during

labor in other types of infection and in other conditions.

Kenyon 2013 found that using antibiotics for women with preterm

rupture of the membranes significantly reduced rates of chorioam-

nionitis, neonatal infection, and other neonatal outcomes, while
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increasing the risk of neonatal necrotizing enterocolitis (when co-

amoxiclav was used); no significant reduction in perinatal mortal-

ity was found.

Ohlsson 2014 assessed the effects of intrapartum antibiotics for

colonization of maternal group B hemolytic streptococci (GBS).

The review authors found insufficient information from well-de-

signed and well-conducted RCTs to support the use of antibiotics

in reducing mortality from any cause.

Baaqeel 2013 evaluated the timing of administration of prophylac-

tic antibiotics for cesarean section. Although the systematic review

found that “compared with intraoperative administration, preop-

erative antibiotics significantly reduce the rate of endometritis,”

neonatal adverse effects must be assessed with a larger sample size.

Also, Siriwachirachai 2010 evaluated the effectiveness of the use of

prophylactic antibiotics for meconium aspiration syndrome dur-

ing labor; they found that use of antibiotics could reduce the in-

cidence of chorioamnionitis, but evidence was insufficient regard-

ing other maternal and neonatal outcomes (eg, reduction in the

incidence of neonatal sepsis). Evidence provided by the trials in-

cluded in our review had similar limitations: Well-designed RCTs

with adequate power are needed to identify statistically significant

differences in main maternal and neonatal outcomes (mortality,

severe infections), as well as in adverse events.

Tita 2010 reported that the typical regimen for treating clinical

chorioamnionitis in labor is intravenous administration of ampi-

cillin every six hours and gentamicin every eight to 24 hours until

delivery. Clindamycin every eight hours (or metronidazole) is of-

ten added when cesarean delivery is performed.

One other study (Roberts 2012) reported that 96% of cases of

histologic chorioamnionitis occurred without infection; study au-

thors suggested that “infection is not the major cause of histologic

chorioamnionitis among low-risk women at term,” and therefore,

intra-amniotic inflammation is not always due to infection. It has

to be noted that study authors reported that histologic chorioam-

nionitis was strongly associated with fever (69% of febrile women)

and was significantly related to epidurals used for pain relief. Fu-

ture research is needed to determine the role of other factors (such

as use of epidurals) in the appearance of fever, which is a key as-

pect of the intra-amniotic diagnosis. Intra-amniotic infection is

frequently defined as “maternal fever in association with at least

one additional clinical criterion including maternal or fetal tachy-

cardia, maternal leukocytosis, uterine tenderness, or foul amniotic

fluid odor” (Fishman 2012).

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Currently, no evidence has been found to show the most appropri-

ate antimicrobial regimen for the treatment of patients with intra-

amniotic infection; whether antibiotics should be continued dur-

ing the postpartum period; and which antibiotic regimen or what

treatment duration should be used. Also, evidence concerning the

safety of antibiotic use is limited. One randomized controlled trial

with small sample size showed that using antibiotics in the intra-

partum period is superior using them in the postpartum period

for reducing the number of days of maternal postpartum hospital

stay, the days of maternal fever, and the number of neonatal hos-

pital stay days (very low quality evidence), as well as the rate of

neonatal pneumonia or sepsis (both very low quality of evidence).

Implications for research

Future randomized trials should be rigorously designed and con-

ducted. The design and implementation of future studies should

guarantee adequate concealment of the randomization sequence,

as well as blinding of participants and evaluators of outcomes.

Well-powered trials are needed to identify statistically significant

differences among main maternal and neonatal outcomes (mortal-

ity, severe infections), as well as adverse events. Standardized defini-

tions of the outcomes, the follow-up periods, and sources of infor-

mation (phone, charts, appointment, etc) are also needed. Newer

antibiotics/regimens such as pipericillin/tazobactam, quinolones,

and cephalosporins, among others that may address developing

resistance should be assessed.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Adashek 1998

Methods Randomized double-blind placebo-controlled trial.

Conducted in the USA.

Participants Women after vaginal delivery that was complicated by fever of ≤ 38.0°C

Exclusion criteria: maternal fever ≥ 40°C, maternal sepsis, or use of steroids

N = 250.

Interventions Gentamicin and clindamycin (doses, regimen not stated) (n = 127) vs placebo (n = 123)

Outcomes Treatment failure defined as persistent fever after the third dose of the study drug, or

patient readmitted with postpartum endomyometritis

Notes Full text not available.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk No description of the method of random-

ization.

Allocation concealment (selection bias) Unclear risk No description of the method of allocation

concealment.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No description of the method used for

blinding interventions

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No description of the method used for

blinding interventions

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No description of losses.

Selective reporting (reporting bias) Unclear risk Insuficient information to permit judg-

ment. Most relevant outcomes not reported

Other bias Unclear risk Baseline characteristics not reported.
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Berry 1994

Methods Randomized controlled trial.

Participants Inclusion criteria: women with chorioamnionitis defined as oral temperature 38°C or

higher and membranes ruptured

Exclusion criteria: gestational age < 36 weeks; signs of intra-amniotic infection on ad-

mission; evidence of urinary, gastrointestinal, or pulmonary infection; maternal immune

compromise; antibiotic therapy within 24 hours of admission; or, if delivery was > 6

hours, after initial dose of antibiotics; intra-amniotic infection on admission and partic-

ipants who were not delivered in < 6 hours after initial dose of antibiotics

Setting: Naval Hospital, Portsmouth, USA. Study period: July 1990 to May 1991

N = 41. 38 participants completed the protocol.

Interventions At the time of diagnosis, women were treated with IV ampicillin 2.0 g and gentamicin

2.0 mg/kg. Following vaginal delivery, treatment group received IV ampicillin 2.0 g

every 6 hours for 8 doses and gentamicin 2.0 mg/kg every 8 hours for 6 doses (n = 21)

. Women in the placebo group received normal saline on an identical dosing schedule

(n = 17)

Outcomes Treatment failure: defined as temperature greater than 38°C after the first postpartum

antibiotic or placebo dose, wound infection, sepsis, or required readmission to the hos-

pital

Women were given 6 weeks’ postpartum clinic appointments and strict discharge in-

structions to return

Notes Low-risk population. Intra-amniotic infection was diagnosed in 97 (4.3%) participants

during their labor, and 63 (65%) had vaginal deliveries. 41 were initially enrolled in

this study, 38 of whom completed the protocol with data available for interpretation

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk The pharmacy used a random number table to assign

participants to treatment or placebo study group

Allocation concealment (selection bias) Low risk The pharmacy labeled placebo and antibiotic containers

alike

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Participants and healthcare providers were unaware of

participants’ treatment or placebo status

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not stated.

Incomplete outcome data (attrition bias)

All outcomes

Low risk 1 participant left the hospital against medical advice, and

2 were inadvertently discharged within 48 hours of ob-

servation. Therefore these 3 women were excluded from
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Berry 1994 (Continued)

analysis. “No patients develop treatment failure…. in-

cluding the three patients who were excluded from anal-

ysis due their leaving the hospital prior to completing

the protocol”

Selective reporting (reporting bias) Unclear risk Insuficient information to permit judgment. Main rele-

vant outcomes not reported

Other bias Low risk No others biases noted.

Chapman 1997

Methods Randomized controlled trial.

Study period: January 1995 to November 1996.

Participants Inclusion criteria:

1. Clinical diagnosis of intrapartum amnionitis: fever ≥ 38°C, and at least 1 of the

following: maternal tachycardia (> 100 beats/min); fetal tachycardia (> 160 beats/min);

maternal leukocytosis (> 15.000); uterine tenderness; or foul-smelling amniotic fluid.

2. Intrapartum treatment with ampicillin and gentamicin.

3. Vaginal delivery.

Exclusion criteria: evidence of septic shock, another source of infection, or a penicillin

allergy.

Setting: university tertiary hospital and county hospital. Conducted in the USA

Number of participants: 109 women; 55 in the short arm and 54 in the longer arm

Study period: January 1995 to November 1996.

N = 109.

Interventions All women were treated with ampicillin and gentamicin during labor.

Experimental group (n = 55): 1 single dose of cefotetan 2 g IV within 1 hour after

delivery.

Control group (n = 54): cefotetan 2 g IV every 12 hours for a minimum of 48 hours.

Initial dose within 1 hour after delivery

Outcomes Primary outcome: length of postpartum hospital stay.

Secondary outcomes:

1. Duration of maternal febrile morbidity.

2. Failed treatment.

3. Need for alternate antibiotic therapy.

After discharge, a research nurse called each participant within the first week to determine

whether the women had additional symptoms

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Chapman 1997 (Continued)

Random sequence generation (selection

bias)

Low risk Random sequence generated by computer

program.

Allocation concealment (selection bias) Low risk Use of consecutively numbered, sealed,

opaque envelopes.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk No blinding was performed.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No blinding was performed.

Incomplete outcome data (attrition bias)

All outcomes

Low risk No losses of follow-up until discharge.

Follow-up at 7 days: 7 women could not

be reached by phone: 4 in the experimental

group, 3 in the control group

Selective reporting (reporting bias) Unclear risk Information insufficient to permit judg-

ment. Not all relevant outcomes were re-

ported, SDs were not reported

Other bias Low risk Baseline characteristics were similar among

groups.

Edwards 2003

Methods Randomized controlled trial.

Participants Inclusion criteria: women with clinical chorioamnionitis and a plan of treatment with

IV antibiotics and delivery. Clinical chorioamnionitis was “by a temperature of 38.

0°C or more and 1 or more of the following findings: maternal heart rate 100 beats

per minute, baseline fetal heart rate 160 beats per minute, uterine tenderness, or foul-

smelling amniotic fluid”

Exclusion criteria: women allergic to B-lactam antibiotics, immunocompromised, at risk

for bacterial endocarditis, had received B-mimetic drugs in the preceding 8 hours, or

had a concurrent febrile illness (eg, pyelonephritis)

Setting: Delivery Unit at Shands Hospital at the University of Florida. Conducted in the

USA

Period of the study: December 1999 to March 2003.

Number of participants: n = 292.

Interventions When women were diagnosed with chorioamnionitis, they received IV ampicillin, 2 g

every 6 hours, and gentamicin, 1.5 mg/kg every 8 hours

“After delivery, women randomized to the control group (long arm; n=141) continued

to receive ampicillin and gentamicin according to the above schedule until they were

afebrile and asymptomatic for 24 hours;
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Edwards 2003 (Continued)

Women randomized to the study group (short arm; n=151) received only the next

scheduled dose of each drug.”

Women in the study group who were delivered via cesarean received only the initial dose

of clindamycin, 900 mg IV, and the control group received clindamycin every 8 hours

until afebrile and asymptomatic for 24 hours

Outcomes Main: treatment failure defined as body temperature reading after first postpartum dose

of antibiotics, either once above 39.0°C or twice above 38.4°C, at least 4 hours apart

Secondary outcomes: number of doses of antibiotics, duration of hospital stay, and

infection-related complications

Notes All women received this regimen of antibiotics until delivery: IV ampicillin, 2 g every 6

hours, and gentamicin, 1.5 mg/kg every 8 hours

Participants identified as treatment failures immediately received IV ampicillin, 2 g every

6 hours, gentamicin, 7 mg/kg ideal body weight every 24 hours, and metronidazole, 500

mg every 12 hours

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk A random number-generating software program (Re-

search Randomizer; Social Psychology Network, Mid-

dleton, CT) was used to assign participants to groups

Allocation concealment (selection bias) Low risk Using sequentially numbered sealed and opaque en-

velopes.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not performed.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Not performed.

Incomplete outcome data (attrition bias)

All outcomes

Low risk 18 women (6.2%) experienced protocol violations, 5 (3,

5%) in the long arm and 13 in the short arm (8,6%). A

per-protocol analysis was performed that excluded data

from these 18 women. In this analysis, treatment failure

rates were similar for the long arm (n = 136) and short

arm (n = 138), respectively (2.9% vs 4.3%; P = 0.749)

“Analysis of outcome variables was performed by intent

to treat. We also performed a per-protocol analysis, ex-

cluding subjects who were enrolled in the study despite

not having met all of the enrollment criteria or whose

antibiotic therapy deviated from that prescribed by ran-

domization.”
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Edwards 2003 (Continued)

Selective reporting (reporting bias) Unclear risk Insuficient information to permit judgment. Not all ex-

pected outcomes were reported

Other bias Low risk No other biases were noted.

Gibbs 1988

Methods Randomized controlled trial of intrapartum vs immediate postpartum antibiotic treat-

ment of women with intra-amniotic infection

Participants Inclusion criteria: women with clinical diagnosis of intrapartum amnionitis defined as

maternal fever (37.8°C or higher) and rupture of the membranes, plus 2 or more of the

following: maternal tachycardia, (more than 100 beats per minute), uterine tenderness,

purulent or foul amniotic fluid, fetal tachycardia (more than 160 beats per minute), or

maternal leukocytosis

Exclusion criteria: gestational age below 34 weeks or cervical dilatation less than 4 cm

at the time of diagnosis.

Setting: a tertiary care facility. Conducted in the USA.

Number of participants: 48 participants were enrolled in the trial: 26 assigned to

intrapartum treatment, and 22 assigned to postpartum treatment

Interventions Both groups received the same antibiotics, namely, ampicillin 2 g IV every 6 hours,

plus gentamicin 1.5 mg/kg IV every 8 hours. Women delivered by cesarean section also

received clindamycin 900 mg IV every 8 hours, beginning after cord clamping. Women

were treated with IV antibiotics until they were afebrile for approximately 48 hours

Outcomes Main outcome: neonatal sepsis defined as bacteremia or death with a clinical diagnosis

of sepsis and positive cultures

Secondary outcomes: other infections such as pneumonia, 5-minute Apgar ≤ 6, length

of neonatal hospital stay

4 weeks after discharge, the mother was contacted by telephone or letter, and then

hospital records were assessed for readmission

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Chosen by flipping a coin.

Allocation concealment (selection bias) Unclear risk Sealed envelope. No further description is

provided.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not performed.
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Gibbs 1988 (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Not performed.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Of the 22 assigned to postpartum treat-

ment, 3 with protocol violations were ex-

cluded

Selective reporting (reporting bias) Unclear risk Information was insufficient to permit

judgment. Not all relevant outcomes were

reported

Other bias Unclear risk Intrapartum group was significantly older

than postpartum group (P = 0.03), but the

clinical significance of this is doubtful, es-

pecially because nearly equal percentages

were nulliparous

Locksmith 2005

Methods Randomized controlled trial.

Participants 38 laboring women, at least 34 weeks’ gestation, with clinical chorioamnionitis; ”the

diagnosis of chorioamnionitis was based on a fever during labor of at least 37.8°C

combined with at least 1 of the following clinical signs: maternal heart rate greater

than 100 beats per minute, fetal heart rate greater than 160 beats per minute, uterine

tenderness, or malodorous amniotic fluid

Exclusion criteria: women with a history of renal insufficiency or myasthenia gravis,

serum creatinine level greater than 1.4 mg/dL, allergy to gentamicin, receipt of magne-

sium sulfate or a neuromuscular blocking agent within 24 hours of enrollment, hypocal-

cemia, or receipt of a diuretic agent within the week before enrollment

Conducted in the USA.

Interventions Participants were assigned to 1 of 2 gentamicin-dosing groups: 5.1 mg/kg every 24 hours

(once daily; n = 18), or 120 mg followed by 80 mg every 8 hours (standard; n = 20)

Ampicillin 2 g IV every 6 hours was provided to all participants

Outcomes Duration of labor after a diagnosis of chorioamnionitis, cesarean delivery rate, length

of febrile illness in the postpartum period, and length of hospitalization. Evaluations of

specific maternal morbidity included puerperal infection, peripartum hemorrhage, need

for blood transfusion, and death

Neonatal outcomes of interest included Apgar scores, urine output (assessed by daily

diaper counts), serum creatinine levels, suspected and confirmed sepsis rates, need for

antibiotic therapy, length of antibiotic therapy, length of hospitalization, and death

Notes

Risk of bias
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Locksmith 2005 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomization schedule was created by using a com-

puter-generated random number table

Allocation concealment (selection bias) Low risk Randomization was accomplished with sequentially

numbered sealed, opaque envelopes

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not performed.

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Review authors who assessed outcomes were blinded to

assignment of participants to treatment groups

Incomplete outcome data (attrition bias)

All outcomes

Low risk No losses were reported.

Selective reporting (reporting bias) Unclear risk Information was insufficient to permit judgment. Most

relevant outcomes were reported

Other bias Low risk 1 participant in the conventional dosing group received

2 gentamicin doses before delivery; the remainder re-

ceived only 1 dose

Lyell 2010

Methods Randomized double-blind controlled trial.

Participants Inclusion criteria: women with chorioamnionitis defined as maternal temperature ≥

38°C, without other sources of fever; with fetal tachycardia (> 160 beats) and/or maternal

tachycardia (≥ 110 beats per minute); gestational age between 34 and 42 weeks. Maternal

age 18 years or older.

Exclusion criteria: allergy to ampicillin, gentamicin, or clindamycin. Preterm PROM.

Chronic or transient renal disease, hearing loss, HIV; intrauterine fetal death, severe fetal

anomalies.

Setting: Labor and Delivery Unit at Lucile Packard Children’s Hospital at Stanford

University Medical Center. Conducted in the USA

Period of the study: June 2004 to October 2006.

N = 126.

Interventions Experimental group (n = 63): ampicillin 2 g IV every 6 hours; gentamicin single dose

5 mg/kg, followed by saline placebo after 8 and 16 hours (every 8 hours). Clindamycin

900 mg. every 8 hours in case of cesarean delivery

Control group (n = 63): ampicillin 2 g IV every 6 hours IV; gentamicin loading dose

2 mg/kg, followed by 1.5 mg/kg after 8 and 16 hours IV (every 8 hours). Clindamycine

900 mg every 8 hours IV in case of cesarean delivery
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Lyell 2010 (Continued)

Women who underwent cesarean delivery also received clindamycin (900 mg IV every

8 hours, for a total of 3 doses)

Outcomes Primary outcome was treatment success, defined by resolution of chorioamnionitis after

16 hours of treatment without development of endometritis

Primary outcome:

1. Resolution of fever (less than 38°C) by 16 hours after initiation of medications.

2. Without development, endometritis diagnosed based on fever greater than 38°C

with uterine tenderness more than 24 hours after delivery.

“All patients with an initial successful response to antibiotics in the hospital were called

after 10 days after discharge to determine whether they had later developed endometritis

based on a brief screening interview regarding development of fever or uterine tenderness.

The primary outcome was determined based on chart review and follow-up phone calls

by a single provider blinded to group allocation. All newborns were admitted to the

Special Care Nursery for a sepsis evaluation.”

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk The pharmacist used a random number ta-

ble.

Allocation concealment (selection bias) Low risk “The pharmacist assigned randomization

from a random numbers table, prepared

and dispensed all study drugs, and main-

tained blinding by sending identical-ap-

pearing medications labeled only with the

patient’s study number. Everyone except for

the pharmacist remained blinded through-

out the study.”

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Identical-appearing medications labeled

only with the participant’s study number

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Identical-appearing medications labeled

only with the participant’s study number

Incomplete outcome data (attrition bias)

All outcomes

Low risk 1 woman allocated to daily gentamicin was

excluded from analysis because participant

age was younger than 18 years

Selective reporting (reporting bias) Low risk Most relevant outcomes were reported, and

the study was registered at clinicaltrials.gov
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Lyell 2010 (Continued)

Other bias Low risk Baseline characteristics were reported and

study was judged as having no risk of bias

Maberry 1991

Methods Randomized controlled trial.

Participants Inclusion criteria: women with diagnosis of intra-amniotic infection and gestational

age greater than 24 weeks were included. Diagnosis of intra-amniotic infection was made

on the basis of a temperature of 38°C or higher in the presence of labor and ruptured

membranes. In addition, 1 or more of the following were present: maternal tachycardia,

fetal tachycardia, uterine tenderness, or foul-smelling amniotic fluid

Exclusion criteria: other sources of fever excluded before the diagnosis was made

Setting: tertiary county hospital. Conducted in the USA.

Period of the study: December 1987 to January 1991.

N = 133.

Interventions Ampicillin and gentamicin (dual therapy; n = 69) or ampicillin, gentamicin, and clin-

damycin (triple-agent therapy; n = 64)

Outcomes Postpartum complications, endometritis, wound infection, need for additional antibi-

otics, length of hospital stay

Diagnosis of endometritis was based on the presence of a temperature of 38°C or higher

on at least 2 occasions, excluding the first postpartum day, or by persistence of a tem-

perature of 38°C or higher 48 hours post delivery

Newborn medical records were reviewed for assessing neonatal sepsis, pneumonia, res-

piratory distress syndrome, necrotizing enterocolitis, and intraventricular hemorrhage.

Neonatal sepsis was defined as a positive blood or spinal fluid culture or a positive urine

latex test for group B streptococcus

Notes No details were provided about antibiotic doses and administration

“The majority of infants born to mothers with intra-amniotic infection who were treated

with antibiotic intrapartum received ampicillin and gentamicin for at least 48 hours

pending blood culture results.”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Table of random numbers.

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not performed.
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Maberry 1991 (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Nor performed.

Incomplete outcome data (attrition bias)

All outcomes

Low risk No losses were reported.

Selective reporting (reporting bias) Unclear risk Information was insufficient to permit judgment.

Other bias Low risk No other biases were noted.

Mitra 1997

Methods Randomized controlled trial.

Participants Inclusion criteria: (1) 2 temperatures ≥ 100.4°F 6 hours apart, excluding the first 12

postpartum hours, (2) a single temperature ≥ 202°F in first 12 postpartum hours, (3) a

diagnosis of chorioamnionitis in labor thought to require postpartum prophylactic an-

tibiotic therapy, or (4) a diagnosis of postpartum participants with puerperal endometri-

tis or with chorioamnionitis in labor assessed to be at risk for endometritis. Endometritis

after initial discharge from the hospital

Exclusion criteria: baseline serum creatinine level > 1.5 mg/dL, extrapelvic sources of

infection, and allergy or hypersensitivity to either study drug. Before enrolment each

woman underwent a history and physical examination as well as a laboratory evaluation

comprising a complete blood cell count with differential, a urinalysis with culture, and

a baseline serum creatinine concentration

Setting: obstetric service in North Carolina. Conducted in the USA.

Study period: July 1, 1994, through July 31, 1996.

N = 272.

Interventions Gentamicin 4 mg/kg IV every 24 hours with clindamycin 1200 mg IV every 12 hours

(experimental arm) (n = 135) or gentamicin 1.33 mg/kg IV and clindamycin 800 mg

IV every 8 hours (conventional dosing interval arm) (n = 137)

Outcomes Cure rates, mean length of treatment, antibiotic-related charges, relapse, and nephro-

toxicity

”Cures were defined as an average temperature of <=99°F for 24 hours and the resolution

of symptoms. Failure was defined as a persistently elevated temperature 72 hours after the

initiation of antibiotic therapy, clinical deterioration, or the need for additional antibiotic

or heparin therapy.“ ”Relapse was defined as a cure with subsequent wound infection,

abscess, or recurrent endometritis up to 6 weeks after delivery. Time to resolution of

infection was calculated from time of the first dose to time that the last dose of antibi-

otic was administered. Cost of the treatment was obtained from pharmacy charges to

participants, which included both the cost of medication and IV administrative charges

Notes Participants were analyzed according to treatment assignment, reason for enrollment

(chorioamnionitis vs endometritis), and route of delivery

50Antibiotic regimens for management of intra-amniotic infection (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Mitra 1997 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Computer-generated set of random numbers.

Allocation concealment (selection bias) Low risk Sealed opaque envelopes opened in consecutive order.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Physicians were not blinded with respect to the dosing

regimen

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Not used.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Chorioamnionitis group: 12 of 17 (71%) women in the

experimental arm versus 10 of 11 (91%) women in the

conventional arm who were enrolled for an isolated

temperature spike to 102°F in the first 12 postpartum

hours had a vaginal delivery (P = 0.35). Study authors

reported that even if these 2 groups of participants are

excluded from analysis, the study still has power of 75%

to detect a 15% difference in efficacy of the 2 treatment

regimens

Selective reporting (reporting bias) Unclear risk Information was insufficient to permit judgment. Pro-

tocol not available. Not all relevant outcomes were in-

cluded

Other bias Unclear risk 90 of 137 women (65.7%) in the conventional arm were

delivered by cesarean section, whereas 71 of 135 (52.6%)

women in the experimental arm had a cesarean delivery

(P = 0.03). In a multiple logistic regression model, the 2

primary confounders for the outcome of cure were mode

of delivery and reason for treatment (chorioamnionitis

or endometritis). When reason for treatment (chorioam-

nionitis or endometritis) in the treatment regimen were

controlled for, the relative risk for treatment failure was

4.7 (P = 0.02) for women delivered by cesarean section

compared with women delivered vaginally
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Scalambrino 1989

Methods Open randomized clinical trial.

Participants Inclusion criteria: women with chorioamnionitis defined by body temperature ≥ 38°in

a single measurement before delivery. Other women with febrile disorder after delivery,

complication of gynecologic surgery, non-surgical gynecologic infections, pelvic peri-

tonitis, and tumors were also included

Exclusion criteria: allergy to penicillin and or cephalosporin, participants with renal

or hepatic function impairment. Women who had received antibiotic treatment the last

week preceding the study.

Setting: University hospital at Monza, Italy.

Study period: January to December 1987.

Interventions Experimental group (n = 11): ampicillin 1 g plus sulbactam 1 g IV every 8 hours at

least for 96 hours (4 days), or until 24 hours after disappearance of all symptoms of

infection.

Control group (n = 8): cefotetan 2 g every 12 hours at least for 96 hours (4 days), or

until 24 hours after disappearance of all symptoms of infection

Outcomes Failure (ineffective treatment). Treatment was considered ineffective when signs and

symptoms and/or temperature curve remained unchanged or rose during the first 72

hours of treatment

Microbiological cultures; adverse effects were considered.

Notes We considered only women with chorioamnionitis (19/95 participants). Outcomes other

than failure of antibiotic treatment for women with chorioamnionitis were not available

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk No report.

Allocation concealment (selection bias) High risk No report.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Open trial.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Open trial.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Not clearly stated for the chorioamnionitis subgroup.

Selective reporting (reporting bias) Unclear risk Information was insufficient to permit judgment. Not

all relevant outcomes were reported
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Scalambrino 1989 (Continued)

Other bias Unclear risk Information was insufficient to permit judgment.

Turnquest 1998

Methods Randomized controlled trial.

Participants Inclusion criteria: women with a clinical diagnosis of chorioamnionitis treated with

ampicillin during labor and who required cesarean delivery for obstetric indications. “A

diagnosis of clinical chorioamnionitis was made if maternal oral temperature was ≥100.

4°F with any of the following conditions: malodorous amniotic fluid, uterine tenderness,

or maternal or fetal tachycardia.”

Exclusion criteria: women receiving antibiotics no less than 7 days before enrollment,

or with allergy to penicillin, ampicillin, gentamicin, or clindamycin; participants with a

diagnosis of insulin-dependent diabetes, connective tissue disorder, or a positive human

immunodeficiency virus test; impaired renal function

Setting: Study was conducted at 2 institutions: University of Louisville Hospital (site

A), Louisville, Kentucky, and Indiana University, Wishard Memorial Hospital (site B),

Indianapolis, Indiana. Conducted in the USA

Study period: May 1992 through May 1996.

N = 116.

Interventions Women with a clinical diagnosis of chorioamnionitis treated with ampicillin during

labor and who required cesarean delivery for obstetric indications received preoperative

IV clindamycin and gentamicin and were randomly assigned to 2 groups

Group 1 (n = 61) received no scheduled postoperative antibiotics

Group 2 (n = 55) continued to receive clindamycin 900 mg every 8 hours and gentamicin

1.5 mg/kg every 8 hours until afebrile for a minimum of 24 hours (temperature 100°F)

Outcomes Postpartum endometritis.

Duration of fever.

Length of stay.

Neonatal sepsis.

“All study patients were scheduled to return to the postpartum clinic 6 weeks after

hospital discharge. The neonatal records were reviewed.” Diagnosis of endomyometritis

was defined as “an oral temperature of 101.3°F on 2 occasions 4 hours apart exclusive of

the first 24 hours postpartum or a temperature of 102.2°F at any time with any of the

following: fundal tenderness, adnexal tenderness, purulent lochia, or an elevated white

blood cell count.3.” Endometrial cultures were also collected

Notes Identical protocol was used at both institutions. During study period, principal investi-

gator relocated from Louisville to Indianapolis

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Computer-generated set of random numbers.
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Turnquest 1998 (Continued)

Allocation concealment (selection bias) Low risk Sealed opaque envelopes opened in consecutive order.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not performed.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Not performed.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk 10/104 (Site A) and 4/26 (Site B) were excluded from

analysis. “Three patients, 2 assigned to group 1 and 1

assigned to group 2, were excluded because of protocol

violations. These women received the incorrect antibi-

otic regimen for the group to which they were assigned.

One woman assigned to group 2 was delivered vaginally

after enrollment. Six subjects were excluded because the

data forms were misplaced after randomization. Ninety-

four patients remained eligible for statistical analysis.”

Selective reporting (reporting bias) Unclear risk Information was insufficient to permit judgment. Al-

though no protocol was available, study author reported

main maternal and neonatal outcomes

Other bias Low risk No other biases were noted.

g: gram

IV: intravenous

kg: kilogram

mg: milligram

SD: standard deviation

vs: versus

ºC: degree of Celsius

ºF: degree of Fahrenheit

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Budanov 2000 Not a randomized controlled trial.

Creatsas 1980 Healthy pregnant women; investigation of antibiotic concentrations
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(Continued)

La-Bella 1996 Tested antibiotic postpartum treatment for intra-amniotic infection.

No criteria are listed to define the diagnosis of intra-amniotic infection.

Outcome data not provided.

McCredie 1956 Not randomized: strict alternation.

Rocha 1999 Randomized controlled trial that evaluates whether prophylactic use of ampicillin could avoid or reduce maternal

and perinatal infectious morbidity caused by premature rupture of membranes. Only 3 participants with chorioam-

nionitis were included in treatment group and 2 in placebo group. No data presented for those subgroups

Characteristics of ongoing studies [ordered by study ID]

Aziz 2009

Trial name or title Comparison of ampicillin/sulbactam versus ampicillin/gentamicin for treatment of intrapartum chorioam-

nionitis: a randomized controlled trial

Methods Randomized double-blind controlled trial.

Participants Inclusion criteria

1. Pregnant women in labor or undergoing induction of labor.

2. 18 years of age or older.

3. Diagnosed with chorioamnionitis as defined by maternal temperature > or = 38.0 degrees Centigrade

plus at least 1 of the following: maternal tachycardia (heart rate > 110), fetal tachycardia (fetal heart rate

baseline > 160), purulent amniotic fluid, uterine tenderness.

Exclusion criteria

1. Allergy or adverse reaction to penicillin or ampicillin, gentamicin, or sulbactam.

2. Having received antibiotics for the treatment of preterm premature rupture of membranes or other

condition within the past 7 days.

3. Acute or chronic renal disease or insufficiency (creatinine > 1.0).

4. Hearing loss.

5. Major fetal congenital anomalies or intrauterine fetal demise.

6. Neutropenia.

7. HIV.

8. Myasthenia gravis or other neuromuscular disorder.

Interventions Ampicillin/sulbactam 3 g intravenously every 6 hours, plus intravenous normal saline placebo dose every 8

hours until 24 hours post delivery

Ampicillin/gentamicin 1.5 mg/kg intravenously every 8 hours plus ampicillin 2 grams intravenously every 6

hours until 24 hours post delivery

Outcomes Proportion of participants in each arm experiencing treatment failure as indicated by resolution of maternal

infection (time frame: 24 hours after delivery)

Starting date May 2009.
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Aziz 2009 (Continued)

Contact information Natali Aziz, Clinical Assistant Professor, Stanford University

Stanford University School of Medicine, Stanford, California, United States, 94305

Notes

Shanks 2012

Trial name or title Treatment utility of postpartum antibiotics in chorioamnionitis (TUPAC)

Methods Randomized controlled trial.

Participants Inclusion criteria: clinical diagnosis of chorioamnionitis undergoing cesarean section for delivery. Exclusion

criteria: multiple gestations, allergy to beta-lactam antibiotics. Women with estimated creatinine clearance

(ClCr) less than 70 mL/min, maternal fever explained by etiology other than chorioamnionitis, inability to

comply with study protocol

Interventions Drug: postpartum antibiotics.

Participants randomly assigned to this arm will receive 1 additional dose of gentamicin (1.5 mg/kg) and

clindamycin (900 mg) in the postpartum setting

Drug: no postpartum antibiotics.

Participants randomly assigned to this arm will not receive any postpartum antibiotics after delivery. They

will be managed identically to participants in the other arm in terms of chorioamnionitis (fever pre-delivery)

. Groups will be managed identically if endometritis (postpartum fever) develops

Outcomes Endometritis (time frame: 7 days postpartum).

Endometritis is defined as maternal temp > 38.0°C on 2 occasions over a 4-hour period or any temperature >

39.0°C > 12 hours after delivery. Endometritis will be managed per currently accepted endometritis protocol

(amp 2 g q6, gentamicin 5 mg/kg q24, clindamycin 900 mg q8)

Starting date September 2010.

Contact information Barnes-Jewish Hospital, St Louis, Missouri, United States, 63110

Contact: Anthony Shanks, MD; 314-362-7315

shanksa@wudosis.wustl.edu

Notes
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D A T A A N D A N A L Y S E S

Comparison 3. Antibiotics versus antibiotics during labor

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Treatment failure (endometritis) 2 163 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.27, 2.70]

2 Initial successful response to

antibiotics

1 125 Risk Ratio (M-H, Fixed, 95% CI) 1.05 [0.94, 1.17]

3 Maximum maternal temperature 1 125 Mean Difference (IV, Fixed, 95% CI) 0.40 [-0.45, 1.25]

4 Postpartum hemorrhage 2 163 Risk Ratio (M-H, Fixed, 95% CI) 1.39 [0.76, 2.56]

5 Blood transfusion 1 125 Risk Ratio (M-H, Fixed, 95% CI) 0.76 [0.18, 3.27]

6 Maternal postpartum hospital

stay (days)

1 125 Mean Difference (IV, Fixed, 95% CI) 0.0 [-0.43, 0.43]

7 Histologic chorioamnionitis 1 125 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.63, 1.33]

8 Neonatal sepsis 2 163 Risk Ratio (M-H, Fixed, 95% CI) 1.07 [0.40, 2.86]

9 Respiratory distress syndrome 1 125 Risk Ratio (M-H, Fixed, 95% CI) 1.69 [0.42, 6.78]

10 Neonatal antibiotic (days) 1 125 Mean Difference (IV, Fixed, 95% CI) 0.20 [-0.37, 0.77]

11 Treatment failure 1 19 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

12 Maternal death 1 38 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

13 Postpartum endometritis

(double vs triple therapy)

1 133 Risk Ratio (M-H, Fixed, 95% CI) 1.86 [0.67, 5.14]

14 Postpartum endometritis

vaginal delivery (double vs

triple therapy)

1 73 Risk Ratio (M-H, Fixed, 95% CI) 9.63 [0.55, 167.95]

15 Postpartum endometritis

cesarean section (double vs

triple therapy)

1 60 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.32, 3.10]

16 Neonatal sepsis (blood culture) 1 133 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.06, 14.52]

17 Neonatal deaths 1 133 Risk Ratio (M-H, Fixed, 95% CI) 1.39 [0.24, 8.06]

18 Intraventricular hemorrhage 1 133 Risk Ratio (M-H, Fixed, 95% CI) 4.64 [0.23, 94.90]

19 Respiratory distress syndrome 1 133 Risk Ratio (M-H, Fixed, 95% CI) 1.11 [0.36, 3.47]

20 Neonatal seizures 1 133 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.06, 14.52]

Comparison 4. Antibiotics versus no treatment during postpartum period

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Postpartum endometritis 1 116 Risk Ratio (M-H, Fixed, 95% CI) 1.48 [0.68, 3.24]

2 Wound infection 1 116 Risk Ratio (M-H, Fixed, 95% CI) 0.37 [0.04, 3.45]

3 Neonatal sepsis 1 116 Risk Ratio (M-H, Fixed, 95% CI) 1.11 [0.23, 5.27]

4 Neonatal death 1 116 Risk Ratio (M-H, Fixed, 95% CI) 3.32 [0.14, 79.88]

5 Trasient tachypnea 1 116 Risk Ratio (M-H, Fixed, 95% CI) 0.83 [0.19, 3.55]
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Comparison 5. Antibiotics versus placebo during postpartum period

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Treatment failure 2 288 Risk Ratio (M-H, Fixed, 95% CI) 0.97 [0.14, 6.77]

2 Endomyometritis 2 288 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Wound infection 1 38 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Maternal sepsis 1 38 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

5 Readmission to hospital 1 38 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 6. Antibiotic versus antibiotics during postpartum period

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Treatment failure 1 131 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.27, 3.89]

2 Nephrotoxicity 1 131 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Length of treatment (days) 1 131 Mean Difference (IV, Fixed, 95% CI) -0.30 [-0.90, 0.30]

Comparison 7. Antibiotics (short duration) versus antibiotics (long duration) in postpartum

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Duration of hospital stay (days) 1 292 Mean Difference (IV, Fixed, 95% CI) -0.90 [-1.64, -0.16]

2 Treatment failure (vaginal and

cesarean delivery)

1 292 Risk Ratio (M-H, Fixed, 95% CI) 1.31 [0.42, 4.02]

3 Treatment failure (cesarean

delivery)

1 117 Risk Ratio (M-H, Fixed, 95% CI) 3.31 [0.38, 28.75]

4 Treatment failure (vaginal

delivery)

2 284 Risk Ratio (M-H, Random, 95% CI) 1.46 [0.39, 5.51]

5 Wound infection 1 292 Risk Ratio (M-H, Fixed, 95% CI) 1.87 [0.17, 20.37]

6 Pelvic abscess 1 292 Risk Ratio (M-H, Fixed, 95% CI) 2.80 [0.12, 68.24]
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Comparison 8. Intrapartum versus postpartum treatment

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Maximum maternal temperature

postpartum

1 45 Mean Difference (IV, Fixed, 95% CI) -0.5 [-1.08, 0.08]

2 Maternal postpartum hospital

stay (days)

1 45 Mean Difference (IV, Fixed, 95% CI) -1.0 [-1.94, -0.06]

3 Maternal febrile days 1 45 Mean Difference (IV, Fixed, 95% CI) -1.06 [-2.04, -0.08]

4 Maternal bacteremia 1 45 Risk Ratio (M-H, Fixed, 95% CI) 2.19 [0.25, 19.48]

5 Early neonatal sepsis 1 45 Risk Ratio (M-H, Fixed, 95% CI) 0.08 [0.00, 1.44]

6 Neonatal pneumonia or sepsis 1 45 Risk Ratio (M-H, Fixed, 95% CI) 0.06 [0.00, 0.95]

7 Neonatal hospital stay 1 45 Mean Difference (IV, Fixed, 95% CI) -1.90 [-3.31, -0.49]
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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

We have used the GRADE approach in assessing the quality of evidence and have included a ’Summary of findings’ table. This

was not prespecified in our published protocol (Chapman 2014). We also included several outcomes that were not prespecified in

our published protocol: initial successful response to antibiotics; maximum maternal temperature; postpartum hemorrhage; blood

transfusion; histologic chorioamnionitis; respiratory distress syndrome; intraventricular hemorrhage; neonatal seizures; and transient

tachypnea.

I N D E X T E R M S

Medical Subject Headings (MeSH)
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