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Objective. To examine practice patterns for diagnosis and treatment of chorioamnionitis among US obstetricians. Study Design. We
distributed a mail-based survey to members of the American College of Obstetricians and Gynecologists, querying demographics,
practice setting, and chorioamnionitis management strategies. We performed univariable and multivariable analyses. Results. Of
500 surveys distributed, 53.8% were returned, and 212 met study criteria and were analyzed. Most respondents work in group
practice (66.0%), perform >100 deliveries per year (60.0%), have been in practice >10 years (77.3%), and work in a nonuniversity
setting (85.1%). Temperature plus one additional criterion (61.3%) was the most common diagnostic strategy. Over 25 different
primary antibiotic regimens were reported, including use of a single agent by 30.0% of respondents. A wide range of postpartum
antibiotic duration was reported from no postpartum treatment (34.5% after vaginal delivery, 11.3% after cesarean delivery) to
48 hours of postpartum treatment (24.7% after vaginal delivery, 32.1% after cesarean delivery). No practitioner characteristic was
independently associated with diagnostic or therapeutic strategies in multivariable analysis. Conclusion. There is a wide variation
in contemporary clinical practices for the management of chorioamnionitis. This may represent a dearth of level I evidence.
Future prospective clinical trials may provide more evidence-based practice recommendations for diagnosis and treatment of

chorioamnionitis.

1. Introduction

Chorioamnionitis, infection of the amniotic fluid, mem-
branes, placenta, and/or decidua, is a common intrapartum
complication, affecting up to 10% of women during labor in
the USA [1-6]. Potentially serious adverse maternal sequelae
of chorioamnionitis include increased risk of operative
delivery, postpartum hemorrhage, and postdelivery infection
[1, 6-8]. Neonatal risks include sepsis and potential long-
term consequences such as cerebral palsy [6-12]. The patho-
genesis of chorioamnionitis is thought to be polymicrobial
and involves bacteria that colonize the vagina including
Gram-negative organisms and anaerobes. When chorioam-
nionitis is suspected based on clinical findings prior to
delivery, administration of broad spectrum antibiotics has

been shown to be effective in reducing maternal and fetal
morbidity and mortality [1-6, 9].

Which diagnostic and therapeutic strategies are associ-
ated with optimal maternal and neonatal outcomes is unclear
due to a dearth of prospective randomized trials comparing
various management strategies [1-6, 13]. Clinical chorioam-
nionitis is traditionally diagnosed based on elevated maternal
temperature associated with additional findings including
maternal tachycardia, fetal tachycardia, maternal leuko-
cytosis, uterine tenderness, and purulent amniotic fluid
[1-6]. Number and type of diagnostic criteria associated
with least maternal and neonatal morbidity have not been
evaluated in a systematic fashion. Much of the peer-reviewed
literature on chorioamnionitis either lacks a description of
formal diagnostic criteria or reports utilization of elevated
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temperature plus two additional criteria [1-5, 8]. With
regard to evidence-based treatment, though randomized
and observational trials have demonstrated a reduction in
neonatal sepsis with intrapartum rather than postpartum
treatment for chorioamnionitis, there have been few head
to head comparisons of different intrapartum regimens
[14-17]. In contrast, several studies have demonstrated
similar efficacy among different durations of postpartum
therapy, with regard to resolution of maternal infection and
development of postoperative infectious complications [18—
21].

Likely due to limitations in the breadth of available
data, guidelines are lacking regarding necessary clinical and
laboratory diagnostic criteria, optimal antibiotic regimens,
and duration of therapy. As a result of this uncertainty,
practice patterns are likely to vary, potentially significantly.
We hypothesized that obstetric care providers have a wide
variety of practice patterns with regard to management
of intrapartum chorioamnionitis. Identification of such
variations in practice would allow us to target areas in which
future investigation could be useful. In addition, for those
aspects of chorioamnionitis management for which high
quality data are available, it would be useful to define areas in
which enhanced provider education regarding best practices
might be beneficial. The purpose of this study was to deter-
mine the current practice patterns among obstetricians in the
USA regarding chorioamnionitis management strategies. We
also examined provider characteristics associated with the
use of different diagnostic and therapeutic practices.

2. Materials and Methods

Questionnaires were mailed in January 2011 to 500 Fellows
and Junior Fellows of the American College of Obstetricians
and Gynecologists (ACOG). The potential participants were
members of the Collaborative Ambulatory Research Network
(CARN), a consortium established to facilitate assessment
of clinical practice patterns. CARN is comprised of 1200
practicing obstetrician gynecologists who have volunteered
to participate in 3—5 survey studies each year.

The pool of potential participants was quasi randomly
selected from the total CARN membership. The entire
CARN sample pool was divided into groups of 100, all
of which were similar with regard to mean age, gender,
and ACOG district distribution. Five groups of 100 were
then randomly chosen for this study sample. Each potential
participant was assigned an identification number that was
used to track the respondent while maintaining anonymity.
A cover letter was included with the questionnaire, orienting
survey recipients to the study and indicating a response
deadline of approximately 3 weeks from the mailing date.
Mailings also included postage paid return envelopes with
the recipient identification number. All non-respondents
received a second mailing of the questionnaire 5 weeks after
the first mailing. A final mailing was sent approximately
5 weeks later. Questionnaires returned by July 2011 were
included in the study. The survey consisted of 27 questions
including 7 demographic, 9 on practice characteristics, 6 on
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chorioamnionitis diagnostic practices, and 5 on treatment
practices. Question formats included multiple choice, yes/no,
and Likert response scale. We conducted a pilot survey of 157
physicians and certified nurse midwives in June 2010 and
utilized the results to eliminate ambiguity and redundancy
in the questionnaire content and format. A sample of the
questions on diagnostic and treatment strategies is listed in
Table 1.

Student’s t-tests were used to compare group means
of continuous variables. Differences in categorical measures
were assessed using Chi-squared test. Multivariable logistic
regression analyses were used to control for potential con-
founders in assessing differences between groups. For the
multivariable models, we utilized four predictor variables
thought to be clinically important, regardless of significance
in univariable analysis: region of practice, number of years in
practice, practice volume, and practice setting. We analyzed
data using R version 2.11.1 (2010-05-31, The R Foundation
for Statistical Computing). We considered a two-sided
alpha of <0.05 to be significant. Institutional review board
exemption was granted at Stanford University.

3. Results and Discussion

3.1. Results. Of the 500 surveys distributed, 269 were return-
ed for a 53.8% response rate. Forty were excluded due to
insufficient survey completion and 17 because the respon-
dents reported that they do not currently practice inpatient
obstetrics. The remaining 212 completed surveys were
included in the analysis. Participants represent 42 different
US states, Canada (3 providers) and Bahamas (1 provider),
with female and male providers equally represented and
a median provider age of 51 (Table2). The majority of
providers work in private or community practice (83.2%),
have been in practice greater than 10 years (77.3%), and
perform over 100 deliveries per year (60.0%) (Table 2).

Table 3 shows diagnostic management practices. Most
providers reported using temperature plus one additional
criterion for diagnosis of chorioamnionitis (61.3%), with
the most common temperature threshold being 38.0 degrees
Centigrade. The majority of providers use interventions to
attempt to lower maternal temperature prior to making
the diagnosis of chorioamnionitis (69.0%), including 7.1%
who administer acetaminophen for this purpose prior to
diagnosis. The presence of epidural analgesia influences
the likelihood of diagnosing chorioamnionitis for 41.2%
of providers, and 9.0% are influenced by their institution’s
neonatal sepsis workup policy.

Responses about treatment practices are shown in
Table 3. Respondents listed over 25 different antibiotic reg-
imens as their primary choice for treating chorioamnionitis.
A regimen containing ampicillin and gentamicin is used by
65.3% of providers, while 30.0% of respondents use a single-
agent regimen. A regimen without Gram-negative coverage,
either ampicillin alone or cefazolin alone, is used by 14.5%
of providers. A wide range of duration of postpartum antibi-
otic therapy was reported from no postpartum treatment
(34.5% after vaginal delivery, 11.3% after cesarean delivery)
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TABLE 1: Questions on diagnostic and treatment strategies.

Describe your most common strategy for diagnosing intrapartum chorioamnionitis.
O Elevated temperature alone
[ Elevated temperature plus at least one additional sign or symptom
O Elevated temperature plus at least two additional signs or symptoms
[J At least one sign or symptom alone without elevated temperature
O Other:
What temperature is your threshold for diagnosing intrapartum chorioamnionitis?
[0 37.8°C (100.0°F)
[J37.9°C (100.2°F)
[0 38.0°C (100.4°F)
[J38.1°C (100.6°F)
[J38.2°C (100.8°F)
O Other:

What strategies do you use to lower maternal temperature before deciding whether a patient meets diagnostic criteria for
chorioamnionitis? Choose all that apply.

J None

O 1V fluid bolus

O PO hydration

O Tylenol or other antipyretics

O External cooling (application of ice or cool cloths)
O Other:

If a patient has a fever alone, with no additional signs or symptoms of chorioamnionitis, is it likely that your decision to treat for
chorioamnionitis would be influenced by whether the patient has an epidural?

O No

O Yes, I would be more likely to diagnose chorioamnionitis and treat accordingly in a patient with a fever and an epidural than one
without an epidural

O Yes, I would be less likely to diagnose chorioamnionitis and treat accordingly in a patient with a fever and an epidural than one
without an epidural

Do you think your institution’s policy on neonatal sepsis workup influences how frequently you diagnose maternal chorioamnionitis?

0 No

O Yes, I am more likely to diagnose maternal chorioamnionitis because of my institution’s policy on neonatal sepsis workup

0 Yes, I am less likely to diagnose maternal chorioamnionitis because of my institution’s policy on neonatal sepsis workup
What is the most common antibiotic regimen you use for treating intrapartum chorioamnionitis?*

O Ampicillin

O Azithromycin

[J Ancef (Cefazolin)

O Cefotetan

O Cefoxitin

O Clindamycin

[J Ertapenem

0 Gentamicin, daily dosing

0 Gentamicin, TID dosing

0 Metronidazole

O Unasyn (Ampicillin/sulbactam)

O Zosyn (Piperacillin/tazobactam)
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TaBLE 1: Continued.

0 Ampicillin plus Gentamicin, daily dosing
0 Ampicillin plus Gentamicin, TID dosing
O Ampicillin plus Gentamicin daily dosing plus Clindamycin
O Ampicillin plus Gentamicin TID dosing plus Clindamycin
O Other:
What is the most common antibiotic regimen you use for treating intrapartum chorioamnionitis in the setting of cesarean delivery?*
[J Same regimen as above
O Different regimen (please check all that apply):
O Ampicillin
O Azithromycin
[J Ancef (Cefazolin)
O Cefotetan
O Cefoxitin
0 Clindamycin
[J Ertapenem
0 Gentamicin, daily dosing
O Gentamicin, TID dosing
O Metronidazole
O Unasyn (Ampicillin/sulbactam)
O Zosyn (Piperacillin/tazobactam)
O Ampicillin plus Gentamicin, daily dosing
0 Ampicillin plus Gentamicin, TID dosing
O Ampicillin plus Gentamicin daily dosing plus Clindamycin
O Ampicillin plus Gentamicin TID dosing plus Clindamycin
O Other:

What is your strategy for postpartum treatment after a vaginal delivery, in women diagnosed with intrapartum chorioamnionitis, in
the absence of endometritis?

0 No additional antibiotics after delivery

[J One additional dose of antibiotics after delivery
[ Continue antibiotics for 24 hours after delivery

O Continue antibiotics for 48 hours after delivery

O Continue antibiotics for 24 hours after last fever
[ Continue antibiotics for 48 hours after last fever
O Other:

What is your strategy for postpartum treatment after a cesarean delivery, in women diagnosed with intrapartum chorioamnionitis, in
the absence of endometritis?

[0 No additional antibiotics after delivery

0 One additional dose of antibiotics after delivery
[ Continue antibiotics for 24 hours after delivery

O Continue antibiotics for 48 hours after delivery

O Continue antibiotics for 24 hours after last fever
O Continue antibiotics for 48 hours after last fever

[ Other:
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TaBLE 1: Continued.

Do you treat with oral antibiotics after a patient has finished her postpartum course of IV antibiotics?

[ Yes
O No

*Responses were not limited to one of the choices listed but rather one or more than one antibiotic choice as needed to accurately reflect respondents’ primary

regimen.

to 48 hours of postpartum treatment (24.7% after vaginal
delivery, 32.1% after cesarean delivery). Sixteen percent of
providers utilize oral antibiotics after completion of the
intravenous regimen.

We examined the relationship between management
strategies and the following provider characteristics: region
of practice, length of time in practice, practice setting, and
practice volume. In univariable analysis, university-based
practitioners were less likely to report use of single-agent
regimen (13.8% versus 32.6%, P = 0.04) and more likely
to report sufficient Gram-negative coverage (100% versus
83.4%, P = 0.02) when compared to non-university-based
practitioners. Those in practice for <10 years were more
likely to report using a regimen with sufficient Gram-
negative coverage than those in practice for >10 years (97.8%
versus 82.0%, P = 0.007) and less likely to prescribe a
course of oral antibiotics after completion of the intravenous
course (8.3% versus 24.7%, P = 0.01). Region of practice
was associated with likelihood of reporting use of <1 dose of
additional antibiotics after vaginal delivery compared with
>1 dose with more providers from the Midwest treating
with <1 antibiotic dose (67.9%) compared to providers from
other regions (west 46.7%, south 36.2%, northeast 26.3%,
P < 0.001). No other provider characteristics were associated
with differences in management strategy in univariable anal-
ysis (data not shown). In multivariable logistic regression
analysis controlling for the practice volume, region, setting,
and length of time in practice, no provider characteristics
were independently statistically significantly associated with
differences in any chorioamnionitis management strategy.

3.2. Discussion. We demonstrate a wide variation in prac-
tice patterns for management of chorioamnionitis among
obstetric care providers in the USA. We identified significant
heterogeneity in essentially all aspects of management,
including criteria for diagnosis, influences on likelihood of
making the diagnosis, choice of antibiotics, and type and
duration of postpartum treatment.

This wide variety of diagnostic and treatment strategies
is likely in part due to a dearth of high-quality clinical
data to guide practice and indicates a need for further
investigation into optimal strategies for the management of
chorioamnionitis. For example, 60% of obstetricians require
elevated temperature plus one additional criterion when
making the diagnosis of chorioamnionitis, and a quarter of
clinicians use elevated temperature alone. The latter strategy
likely results in more patients being diagnosed with and
treated for intrapartum infection than strategies that require
additional signs or symptoms. Whether or not this lower

threshold for diagnosis of chorioamnionitis is associated
with fewer adverse outcomes is unclear and deserves further
study.

Over two-thirds of providers utilize strategies to attempt
to lower maternal temperature prior to making a diagnosis
of chorioamnionitis. This may represent uncertainty by
obstetricians regarding whether treatment in the setting
of elevated temperature alone is associated with optimal
outcomes, as well as acknowledgement that there are a
variety of influences on maternal temperature in labor [1-
6, 22-27]. As with other diagnostic criteria, there are no
data regarding maternal or neonatal outcomes associated
with initial management of maternal fever using intravenous
fluids, acetaminophen, and/or external cooling prior to
diagnosing chorioamnionitis and initiating antibiotics in
labor.

Sixty percent of providers do not consider the presence
of epidural analgesia in the diagnosis of chorioamnionitis,
while the remainder are influenced by presence of epidural
in making diagnostic and treatment decisions. This hetero-
geneity of management styles reflects the lack of consensus
on best practices regarding the complex relationship between
epidural, maternal fever, and neonatal outcomes, despite
multiple publications addressing this issue [22-27]. While
current literature suggests that elevated maternal temper-
ature associated with epidural use is not associated with
neonatal sepsis, a consensus regarding how presence of
epidural should inform chorioamnionitis diagnostic thresh-
old has yet to be reached [22-27].

The vast majority of obstetricians surveyed do not take
their institution’s neonatal sepsis workup policy into account
when diagnosing chorioamnionitis. However, of the 7% of
providers who are influenced by such policies, more than
two-thirds report that they are less likely to diagnose and
treat clinically suspected chorioamnionitis as a result of
their institution’s policy. Presumably this indicates a degree
of uncertainty regarding the cost-benefit ratio of exposing
neonates to invasive procedures, given the lack of an evident
number needed to treat to prevent neonatal harm when the
clinical diagnosis of chorioamnionitis is uncertain.

A 2002 Cochrane Database Review indicated that there
are insufficient data on which to base a recommendation
for optimal antibiotic regimens in the setting of chorioam-
nionitis [13]. Not surprisingly, our results demonstrate a
wide variety of antibiotic regimens in common use. Most
of these regimens contain sufficient Gram-negative coverage
and consist of broad spectrum antibiotics that cover for beta-
lactamase producing aerobes and anaerobes, as has been
recommended by expert consensus and nonrandomized
published studies [1-6, 9, 13-16, 22-27]. However, 15%



TaBLE 2: Respondent characteristics.

Respondent characteristics N =212

Female 103 (48.8%)
Male 109 (51.2%)
Median age (IQR) 51 (43-60)

Physician ethnicity

Non-Hispanic White 173 (82.0%)

Other 38 (18.0%)
Number of deliveries annually

<100 84 (40.0%)

>100 126 (60.0%)
Region of US*

West 46 (22.0%)

Midwest 54 (25.8%)

South 69 (33.0%)

Northeast 38 (18.2%)

Practice location

Suburban 106 (50.2%)
Urban 75 (35.5%)
Rural 25 (11.8%)
Other 5(2.5%)
Predominant patient insurance type
Private 154 (73.3%)
Public 55 (26.2%)
Uninsured 1(0.5%)

Predominant patient ethnicity

Non-Hispanic White 148 (70.8%)

Hispanic White 32 (15.3%)
Other 29 (13.9%)
Years in practice

0-5 5(2.4%)

6-10 43 (20.3%)
11-15 43 (20.3%)
16-20 25 (11.8%)
21-25 34 (16.0%)
26-30 27 (12.7%)

>30 35 (16.5%)
Practice setting

Private or community

University or academic

174 (83.2%)
29 (13.9%)

Government 5(2.4%)
Other 1(0.5%)
Practice type

Obgyn partnership/group 140 (66.0%)
University/teaching institution 26 (12.3%)
Solo practice 38 (17.9%)
Laborist/hospitalist 0
Other 8 (3.8%)

“Location of practice divided into four regions for purposes of analysis,

according to the Centers for Disease Control and Prevention “Geographic

Regions of the United States,” http://www.cdc.gov/.

of providers use ampicillin or cefazolin alone, regimens that
do not contain Gram-negative coverage and are theoret-
ically insufficient for covering the spectrum of microbes
commonly seen with chorioamnionitis. We found that use
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of a regimen with insufficient Gram-negative coverage is
associated with practice type and duration, with community
physicians and those in practice for >10 years more likely
to use such a regimen than those in university practice and
more recently in training.

While use of a single agent appears to be common
practice (30% of respondents), no studies have compared the
use of a single agent to a multidrug regimen for treatment of
chorioamnionitis. Use of a single agent is also associated with
practice type, with fewer physicians in university practice
reporting use of a single agent as compared to those in
community practice. These discrepancies may be indicative
of variation in management styles between university and
community practices.

Several studies have investigated the association between
duration of postpartum therapy, resolution of maternal
infection, and development of postoperative infectious
complications [18-21]. While randomized trials have not
demonstrated a difference in efficacy between “traditional”
24-48 hour postpartum courses and “abbreviated” courses
consisting of <1 postpartum dose of antibiotics, the majority
of providers continue to use 24—48 hour courses. Unlike
other practice patterns studied, region of practice but not
practice type is associated with likelihood of adopting an
abbreviated postpartum antibiotic course. While most obste-
tricians do not use oral antibiotic therapy after completion
of an intravenous postpartum course, a significant minority
(16%) uses oral antibiotics to complete a longer treatment
course. This practice is in contrast with randomized data
demonstrating lack of benefit of such a strategy [28].

While this study describes clear differences in the
management of chorioamnionitis amongst a diverse group
of obstetric providers, it is not without limitations. These
include a relatively small sample size, which may decrease
our ability to detect potential differences in management
practices attributable to variability in provider character-
istics. Similarly, our findings may not be generalizable to
practitioners outside of the ACOG membership and the
demographic included. The response rate of 54% may have
led to nonresponse bias, though this is near the upper end
of the 35%—-60% response rate typical of previous ACOG
surveys [29, 30]. Additionally among those surveyed, a wide
variety of practice settings and geographic regions were
represented. Due to the constraints of a postal-based survey
strategy, we were also limited in our ability to capture more
comprehensive details about chorioamnionitis management
strategies and their associated outcomes or about the risk
profiles of respondent’s patient populations. Many providers
likely have a more nuanced approach to the diagnosis and
treatment of chorioamnionitis than can be appreciated based
on the brief closed-ended survey approach employed.

4. Conclusions

This study is the first to report on chorioamnionitis man-
agement patterns among US obstetricians. The heterogeneity
of practice patterns we demonstrate has several potential
implications. Many aspects of variation in management


http://www.cdc.gov/

Infectious Diseases in Obstetrics and Gynecology 7

TaBLE 3: Diagnostic and treatment strategies.

Diagnostic strategies N =212
Diagnosis based on
Temperature alone 56 (26.4%)
Temperature plus one additional criterion 130 (61.3%)
Temperature plus two additional criteria 16 (7.6%)
Other 10 (4.7%)
Most common temperature threshold (degrees Centigrade)
37.9 6 (2.8%)
38.0 154 (73.0%)
38.1 23 (10.9%)
38.2 18 (8.5%)
Other 10 (4.7%)
Strategies used to lower temperature prior to diagnosis
None 65 (31.0%)
Intravenous fluids 124 (59.0%)
Acetaminophen 15 (7.1%)
Other 6 (2.9%)
Influenced by presence of epidural in making diagnosis
No 124 (58.8%)
More likely to diagnose 10 (4.7%)
Less likely to diagnose 77 (36.5%)
Neonatal sepsis workup required for all chorioamnionitis diagnoses
Yes 170 (83.3%)
No 34 (16.7%)
Influenced by neonatal sepsis workup policy in making diagnosis
No 191 (91.0%)
More likely to diagnose 5(2.3%)
Less likely to diagnose 14 (6.7%)
Treatment Strategies N =212
Primary treatment regimen
Ampicillin and gentamicin + additional agent 135 (65.2%)
Single agent 62 (30.0%)
Includes Gram-negative coverage 177 (85.5%)
Does not include Gram-negative coverage 30 (14.5%)
Change regimens for cesarean delivery
Yes 99 (46.9%)
No 112 (53.1%)
Postpartum treatment strategy after vaginal delivery
No additional antibiotics 73 (34.6%)
1 additional dose 20 (9.5%)
24 hours postpartum 56 (26.5%)
24 hours afebrile 3 (1.4%)
48 hours postpartum 52 (24.7%)
48 hours afebrile 4 (1.9%)
Other 3 (1.4%)
Postpartum treatment strategy after cesarean delivery
No additional antibiotics 24 (11.3%)
1 additional dose 15 (7.1%)

24 hours postpartum 70 (33.0%)
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TaBLE 3: Continued.
24 hours afebrile 17 (8.0%)
48 hours postpartum 68 (32.1%)
48 hours afebrile 16 (7.6%)
Other 2 (0.9%)

Treat with oral antibiotics after intravenous course completed
Yes
No

34 (16.2%)
176 (83.8%)

strategy may reasonably be thought to represent lack of high-
quality data necessary to guide practice in a coherent fashion.
These understudied aspects of care include number and type
of diagnostic criteria, influence of epidural on diagnosis,
and type of antibiotic regimen. While some heterogeneity in
practice may be acceptable, such as in the use of numerous
antibiotics that cover the same bacteria but have varying
prices, availability, ease of use, and tolerability, studies deter-
mining optimal maternal and neonatal outcomes associated
with particular management strategies in these understudied
areas may be helpful to inform best practices. Data regarding
which strategies are associated with decreased rates of
neonatal sepsis and improvements in long-term child health
are important to guide providers in these areas as these are
associated with the most current uncertainty. With regard to
several management issues that have already been studied in
randomized trials, such as duration and type of postpartum
therapy, our results indicate that efforts should be made
to increase dissemination of best practice guidelines across
obstetric demographics.
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