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Abstract
Objecti¨ e: To examine the use of antibiotic prophylaxis in cesarean section in different countries and in relation to
a reference regimen. Method: Fifty consecutive cesarean sections performed in eight centers in five countries were
surveyed. Data from each center were compared to a regimen recommended by the Cochrane Collaboration Žone
dose of ampicillin or cefazolin administered to all women shortly before the procedure or immediately after cord
clamping. using logistic regression with adjustment for procedure type. Result: Prophylaxis was used widely, but only
four centers administered prophylaxis to all women. Ampicillin and cefazolin were the principal antibiotics used, but
broad-spectrum agents and multidrug regimens were also used commonly. Only two centers reliably administered the
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antibiotic at the appropriate time. The majority of women received only one dose of antibiotic in only three centers.
Conclusion: The use of antibiotic prophylaxis in cesarean section was variable and often at odds with published
recommendations. 䊚 2001 International Federation of Obstetrics and Gynecology. All rights reserved.
Keywords: Cesarean section; Antibiotic prophylaxis; Physician’s practice patterns

1. Introduction
Endometritis and wound infection are common, potentially life-threatening complications of
cesarean sections w1x.
In 1999, the Cochrane Collaboration published
two systematic reviews examining the efficacy of
antibiotic prophylaxis in preventing infections after a cesarean section w2,3x. One review examined
the efficacy of prophylaxis in elective and nonelective procedures, and concluded that prophylaxis has a strong protective effect for all types of
cesarean section w2x. The other review examined
specific prophylaxis regimens, and concluded that
cefazolin and ampicillin ᎏ administered as a
single dose ᎏ were equally efficacious w3x.
Broader spectrum antibiotics, multi-drug regimens, and administration of more than one dose
were not demonstrated to be more efficacious.
There were insufficient data to determine the
optimal timing of antibiotic administration Ži.e.
preoperative administration vs. administration
after the umbilical cord is clamped., although a
study of non-obstetric surgical procedures demonstrated that prophylaxis was most effective
when administered within 2 h of the start of the
procedure w4x.
The objective of this study was to examine the
use of antibiotic prophylaxis in cesarean section
in diverse international settings and in relation to
the regimen recommended by the Cochrane Collaboration.

2. Materials and methods
Eight university-affiliated, referral obstetric
centers participating in the Global Network for
Perinatal and Reproductive Health took part in
the study, including centers in The Philippines,
Thailand, India, Myanmar and the USA. None of

the centers had a written protocol for prophylaxis.
Data on the use of antibiotic prophylaxis in 50
consecutive cesarean sections were collected using a standardized form. Data included: the date
and time of delivery; elective Ži.e. no labor or
rupture of membranes. vs. non-elective procedure; antibiotic treatment before delivery for
other indications; prophylactic antibioticŽs. used,
dose, route, and time of administration; total
number of prophylactic antibiotic doses administered. Data forms were reviewed by the investigator at each center and analyzed at a central
location. The analyses were reported to each investigator confidentially, who confirmed their accuracy.
To compare results among the centers, logistic
regression was performed on the entire set of 400
records using SPSS for Windows Žversion 9.0,
SPSS Inc, Chicago, IL, USA.. Separate models
were constructed for the following dependent
variables: receipt of antibiotics before delivery for
other indications; receipt of antimicrobial prophylaxis; receipt of the antibiotic within a period
from 2 h before to 30 min after the time of birth;
receipt of one dose of prophylaxis. Dummy variables for the centers were included in each model
as independent variables. A variable for procedure type Ži.e. elective vs. non-elective. was included to as an adjustment for case-mix. Center B
was used as the reference hospital in this analysis
because the use of prophylaxis in this center Ži.e.
the percentage of women receiving prophylaxis,
the percentage of women receiving the antibiotic
within a period from 2 h before to 30 min after
the time of birth, and the percentage receiving
one dose of prophylaxis. corresponded most
closely to the regimen recommended by the
Cochrane Collaboration ŽTable 1 and Fig. 1..
Center B used antibiotics other than ampicillin or
cefazolin for prophylaxis ŽTable 1., but these
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Table 1
Use of antibiotic prophylaxis in cesarean sections in eight university obstetric centers in five countries a
Obstetric center
A
% of CS in which women received antibiotic
treatment before delivery for indications other
than prophylaxisb
% of CS in which prophylaxis was administeredc
Antibiotics utilized for prophylaxis Ž% of regimens.
Ampicillin
Ampicillin plus gentamicin or metronidazole
Ampicillinrclavulanate
Cefazolin
Cefuroxime
Cefoxitin
Clindamycin
Other
% of regimens in which only 1 antibiotic
dose was administered

B

C

D

E
d

F

0

10%

16%

24%

4%

78%

100%

100%

74%

100%

67%
0
0
33%
0
0
0
0
69%

6%
2%
11%
0
31%
49%
0
0
89%

0
98%
0
0
0
0
0
2%
0d

0
0
0
89%
0
0
7%
4%
86%

2%
2%
0
88%
0
0
0
8%
2%d

G

H
d

0

56%

42%d

94%

100%

21%

98%
0
0
0
0
0
0
2%
2%d

68%
0
0
32%
0
0
0
0
0d

83%
0
0
0
0
0
0
17%
17%d

a

CS, cesarean section.
Fifty consecutive procedures were examined. Procedures in which an antibiotic was administered before delivery for indications
other than prophylaxis were excluded from further analyses reported in the table.
c
The numbers of procedures analyzed in each center were: A 50, B 45, C 42, D 38, E 48, F 50, G 22, H 29.
d
P- 0.05 compared to Hospital B.
b

antibiotics are as effective, although more expensive, than those recommended by the Cochrane
Collaboration w3x. The antibiotics used for prophylaxis were not analyzed by logistic regression
because the diversity of antibiotics in use did not
lend itself to this type of analysis.

3. Results
Non-elective cesarean sections comprised the
majority of procedures in all of the centers
Žmedian 74%, range 68᎐94%.. The percentage of
women who received antibiotic treatment prior to
delivery for indications other than prophylaxis
varied widely ŽTable 1., and was significantly more
common in centers D Ž Ps 0.028., G Ž P- 0.001.,
and H Ž P- 0.001.. These women were excluded
from further analyses.
Antibiotic prophylaxis was administered in the
majority of cesarean sections in seven centers
ŽTable 1., but only four centers ŽB, C, E and G.
administered prophylaxis for all procedures. There
was no difference in the utilization of prophylaxis

among the centers, either with or without adjustment for the type of procedure. A variety of
antibiotics were used for prophylaxis, although
most regimens included either ampicillin or a
first- or second-generation cephalosporin ŽTable
1.. The time interval between delivery and administration of the antibiotic was highly variable ŽFig.
1.. Three centers ŽF, G, H. usually administered
the antibiotic before delivery and five ŽA᎐E. usually administered it after delivery. Only two centers ŽD, H. administered the antibiotic within the
period of time ranging from 2 h before delivery to
30 min after delivery in G 95% of procedures.
Significantly more women were administered the
antibiotic outside this period in centers C Ž P0.001., F Ž Ps 0.005., and G Ž Ps 0.011.. In three
centers ŽA, B, D., the majority of women received
only one dose of antibiotic ŽTable 1.. Significantly
more women received more than one dose in
centers C Ž P- 0.001., E Ž P- 0.001., F Ž P0.001., G Ž P- 0.001., and H Ž Ps 0.009.. Prophylaxis was continued for approximately 5 days in
center G and 9 days in center C.
There were no consistent patterns of use among
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Fig. 1. Distribution of the interval of time between delivery and administration of antibiotic prophylaxis in cesarean section in eight
university obstetric centers in five countries. The number of cesarean sections for which the interval could be calculated is indicated
below the letter code for each center. Negative values indicate prophylaxis was administered before the delivery; positive values
indicate prophylaxis was given after the delivery. Boxplots of the distribution of the interval Žin minutes. indicate the following: the
solid square ŽB. represents the 50th percentile Žmedian.. The lower and upper bounds of the open vertical rectangle ŽI. represent
the 25th and 75th percentiles, respectively. The lower and upper bounds of the lines extending above and below the open vertical
rectangle represent the 5th and 95th percentiles, respectively. The shaded region represents a period from 2 h Ž120 min. before
delivery to 30 min after delivery. Significantly more women were administered the antibiotic outside this period in centers C
Ž P- 0.001., F Ž P s 0.005., and G Ž Ps 0.011..

centers within the same country, except that all of
the centers in India used more than one dose of
prophylaxis.

4. Discussion
This survey found substantial variation in the
use of antibiotic prophylaxis in cesarean section
among eight university-affiliated, referral obstetric centers in diverse international settings. Compared to the regimen recommended by the
Cochrane Collaboration, prophylaxis was underused Že.g. prophylaxis was not administered to all
women., over-used Že.g. unnecessarily broad-spectrum agents were used, ) 1 dose of antibiotic was
administered., and mis-used Že.g. administered
either before or long after a period during which
it is likely to be efficacious.. Although hospital
costs were not quantified, regimens using a

second-generation cephalosporin, multiple antibiotics, or multiple doses are likely to have increased the cost of prophylaxis unnecessarily.
Each center identified at least one area for
improvement that can be expected to reduce the
incidence of postcesarean infection, reduce the
cost of care, or decrease antibiotic pressure that
leads to the development of antimicrobial resistance. The network is currently implementing a
multi-center intervention to improve the use of
prophylaxis based on a successful model conducted in Colombian hospitals w5x. The intervention will include an educational module, evaluation and improvement of the system for prescribing and administering prophylaxis in each center
using standard quality improvement tools, and
repeat surveys to evaluate the impact of the intervention. Systems improvements are necessary because current systems are likely to contain administrative and logistical barriers to improvement.
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For example, in Colombia, delay in administering
the antibiotic was caused by the fact that the
antibiotic was not available when it was needed
w5x. One hospital reduced this delay dramatically
by including a vial of antibiotic in the packet of
surgical supplies that accompanied the woman to
the cesarean delivery room. In another hospital, a
small supply of antibiotic was maintained in the
operating room specifically for this purpose.
The study demonstrates that simple quantitative surveys can be used to benchmark critical
components of patient care and identify areas for
improvement in diverse international settings.
This approach could be used to conduct multiinstitutional surveys of other well-defined prophylaxis regimens, such as regimens to prevent perinatal transmission of group B streptococcal, hepatitis B virus, and human immunodeficiency virus
infection.
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