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Abstract

Objective: To compare the post-operative wound infection rate after cesarean section in women receiving
prophylactic antibiotics before skin incision with women receiving antibiotics after cord clamping of a baby.
Materials and Methods: This Randomized controlled trial was conducted in the Department of Obstetrics and
Gynecology, Holy Family hospital, Rawalpindi from October 2017 to April 2018.

356 patients pregnant females of age 20-45 years who were at term undergoing elective cesarean section for any
indication were enrolled. All the patients were randomly divided into two groups. Group A (study group) was
comprised of patients who received prophylactic antibiotic doses 15-60 min before the start of surgery. Group B
(control group) was comprised of patients who received the antibiotic after the cord clamping of the baby. The
wound infection was noted for both groups.

Results: Mean maternal age of the total study population found to be 28.6+5.3 years. The mean gestational age in
all the enrolled patients was found to be 37.7+1.2 weeks. Wound infection was noted in 28.4% (n=101) of the total
study population. Out of 101 total patients who presented with wound infection, 63 patients (62.4%) were of the
control group while only 38 (37.6%) patients belonged to the study group (P<0.05).

Conclusion: Prophylactic antibiotics are useful for controlling post-cesarean wound infection.
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Introduction

Cesarean section is a major operation performed on
women throughout the world.! During cesarean
section women are exposed to the risks of infection
and operative morbidity including hemorrhage,
hysterectomy, and even death in severe cases.? Post-
operative infection remains the major cause of
maternal morbidity and increased hospital stay after
cesarean section.’ Compared with vaginal delivery,
cesarean section is associated with higher rates of post-
operative infections. Severe infections can also lead to
sepsis and even death of the patient.*

Prophylactic antibiotics are known to play an
important role in the prevention of post-operative
infections.5 The timing of prophylactic antibiotics is a
matter of debate.® Traditionally antibiotic prophylaxis
for cesarean delivery has been administered after
clamping the umbilical cord as if given earlier there is
a fear that through placenta there would be exposure
of fetuses to the antibiotics. But prophylactic
antibiotics given one hour before the skin incision are
shown by certain studies to be more efficacious in
post-operative infection prevention.” However some
studies point that antibiotic administration timing
does not impact postpartum infection rates
considerably. In one such study, 8.4% of 896 women
who were included in the study developed
postpartum infections.® In a study done by Dlamini et
al, one group of the patients received prophylactic
antibiotics about one hour before the skin incision and
the other group received the antibiotics after the cord
clamping. The results showed that there was much
lower post-operative wound infection in the first
group (51.10%) as compared to the second group
(64.45%; p-value 0.029).°

This study is designed to determine the optimal time
of giving prophylactic antibiotics during cesarean
section to reduce post-cesarean wound infection. By
just following simple and cost-effective measures, this
study may greatly reduce post-operative morbidity in
mothers and its secondary effects on neonates.

Materials and Methods

It was a randomized controlled trial. The study was
carried out in the Department of Obstetrics and
Gynecology, Holy Family hospital, Rawalpindi over a
period of six months from 02-10-2017 to 02-04-2018.
The sample was drawn by Consecutive Non-
probability Sampling. Pregnant women with age

between 20-45 years at term with Hb > 10mg/dl,
undergoing cesarean section for any indication were
included in the study. While the patients with renal
disease, heart disease, diabetes mellitus (documented
history of any of these), or those who presented with
ruptured membranes were excluded from the study.
Also, the pregnant women with evidence of infection
at the time of presentation, or with a history of
exposure to antibiotics in the past 1 week, or who are
allergic to cephalosporin are excluded from the study.
After permission from the concerned authorities and
ethical committee, pregnant women were selected
from the indoor-patient department of the obstetrics
ward of Holy Family Hospital, Rawalpindi according
to the inclusion criteria. Informed consent was taken.
Hospital registration numbers were taken from all
patients. A detailed history was taken and patients
were examined thoroughly. All the patients were
assessed by a consultant gynecologist with more than
2 years of experience after fellowship. The patients
were divided randomly into two groups. Group A
(study group) received prophylactic antibiotic doses
15-60 min before the start of surgery while group B
(control group) received the prophylactic antibiotic
after the cord clamping of the baby. After the
completion of the cesarean section, all the patients
were shifted to the ward and standard post-operative
care was given. Wound infection was accessed
clinically by examining the wound during the 8th post-
operative day. Wound infection was labelled as
present if there is any erythema, seroma induration of
skin, separation of skin, fever, or discharge from the
wound as defined in the operational definition. All the
required demographic details and study results were
recorded on the performa.

Data were analyzed using SPSS version 22. Mean and
standard deviation was calculated for quantitative
data like the age of the mother and her gestational age.
Frequency and percentages were calculated for
analysis of qualitative data like presence or absence of
post-operative wound infection and indication for C-
Section. To compare the proportion of women with
post-operative wound infection in both groups, the
Pearson chi-square test at a 5% level of significance
was applied. Effect modifiers like age, gestational age,
and an indication of C-section were stratified. The
post-stratification chi-square test was applied. A P-
value of < 0.05 is considered significant.
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Results

Total of three hundred and fifty-six (n=356) pregnant
females of age 20-45 years with Hb >10mg/dL at the
time of presentation who were at term undergoing
cesarean section for any indication were selected in
this study after the informed consent from parent or
caregiver of every patient. Exclusion criteria were
strictly followed. The following figure is showing the
indications for caesarean section in both groups.
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Figure 1: Indications for caesarean delivery in both
groups of study
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Wound Infection in Both Groups: Wound infection
was noted in 284% (n=101) of the total study
population. The incidence of infection was higher in
the control group. Out of 101 total patients who
presented with wound infection, 63 patients (62.4%)
were of the control group while only 38 (37.6%)
patients belonged to the study group. There was a
statistically significant (P<0.05) difference. Detailed
results are presented in Table 1

Table 1: Comparison of Wound infection in both
groups (n=356)

Wound Group Total  P-Value
Infection Chi-Square
Study Control
Group Group
Present | 38 63 101 0.003
21.3%  35.4% 28.4%
Absent | 140 115 255
787%  64.6% 71.6%
Total 178 178 356
100.0  100.0%  100.0
% %

Among all the patients who presented with wound
infection, fever was present in 17.7% of patients (n=
63), wound discharge was the second most frequent
sign of infection being present in 12.4% (n=44) of
patients. Erythema, seroma and skin separation was
present in 12.1% (n=43), 11.8% (n=42) and 11.2%
(n=40) patients respectively. The distribution of signs
of infection in both groups is also explained in Table 2.

Table 2: Comparison of signs of infection in both groups (n=356)

Sign Of Infection Group Total P-Value
Study Group Control Group Chi-Square
Seroma Present 19 23 42 0.51
45.2% 54.8% 100.0%
Absent 159 155 314
50.6% 49.4% 100.0%
Erythema Present 9 34 43 0.00
20.9% 79.1% 100.0%
Absent 169 144 313
54.0% 46.0% 100.0%
Skin Separation Present 22 18 40 0.50
55.0% 45.0% 100.0%
Absent 156 160 316
49.4% 50.6% 100.0%
Wound Discharge Present 8 36 44 0.00
18.2% 81.8% 100.0%
Absent 170 142 312
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54.5% 45.5% 100.0%
Fever Present 20 43 63 0.01
31.7% 68.3% 100.0%
Absent 158 135 293
53.9% 46.1% 100.0%

Stratification was done for the maternal age group, gestational age group, and indication for cesarean delivery. It
is noted that for age, there was a significant difference statistically (P<0.05) in both groups. The result has been
displayed in the following Table 3.

Table 3: Comparison of wound infection in both groups (maternal age based stratification) (n=356)

Maternal Age Group | Wound Group
Infection Study Group Control Group
Age <30 Present 17 44
19.5% 33.6%
Absent 70 87
80.5% 66.4%
Age 230 Present 21 19
23.1% 40.4%
Absent 70 28
76.9% 59.6%

Total

61
28.0%
157
72.0%
40
29.0%
98
71.0%

P-Value
Chi-Square
0.024

0.033

On the other hand, when results were stratified based on indications for cesarean delivery, a significant difference
was noted only in fetal distress. No significant difference was found for any other indication for cesarean delivery.
The result is displayed in the following Table 4.

Table 4: Comparison of wound infection in both groups (indication for CD-based stratification) (n=356)

Fetal Distress

Previous Cesarean

Delivery

Prolonged Labor

Malpresentation

Obstructed Labor

Hypertensive disorder of
Pregnancy

Wound Infection Group Total
Study Group Control Group
Present 9 16 25
15.5% 38.1% 25.0%
Absent 49 26 75
84.5% 61.9% 75.0%
Present 9 20 29
20.0% 31.3% 26.6%
Absent 36 44 80
80.0% 68.8% 73.4%
Present 5 9 14
21.7% 47 4% 33.3%
Absent 18 10 28
78.3% 52.6% 66.7%
Present 3 5 8
15.8% 26.3% 21.1%
Absent 16 14 30
84.2% 73.7% 78.9%
Present 1 3 4
20.0% 23.1% 22.2%
Absent 4 10 14
80.0% 76.9% 77.8%
Present 7 4 11
43.8% 44.4% 44.0%

P-Value
Chi-Square
0.01

0.19

0.08

0.43

0.89

0.97
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Absent 9 5 14
56.3% 55.6% 56.0%
Antepartum Present 2 2 4 0.66
Hemmorhage 66.7% 50.0% 57.1%
Absent 1 2 3
33.3% 50.0% 42.9%
Failed Induction Present 0 2 2 0.21
0.0% 40.0% 25.0%
Absent 3 3 6
100.0% 60.0% 75.0%
Twin pregnancy Present 1 0 1 0.0
100.0% 0.0% 100.0%
Absent 0 0 0
0.0% 0.0% 0.0%
Patient wish (Other) Present 1 2 3 0.19
20.0% 66.7% 37.5%
Absent 4 1 5
80.0% 33.3% 62.5%
Discussion recommendation, antibiotics prophylaxis which is

The most common complication of cesarean delivery is
wound infection that is associated with a longer
hospital stay, maternal morbidity, and increased
medical expenditures.’® There are several factors
associated with an elevated risk of infections in
women undergoing caesarean section. Some of them
are the socioeconomic status of women, ruptured
membranes and their duration, number of vaginal
examinations during labour, use of prophylactic
antibiotics or not, emergency caesarean section,
number of antenatal visits, diabetes, anemia, blood
loss, obesity. Also, the skill of operating obstetrician,
technique, and general anesthesia is included in such
factors.! The useful effect of prophylactic antibiotics in
the reduction of incidence of infection after caesarean
section is already recognized.’?3 With the justification
of the impact of maternal antibiotic use on neonates,
the antibiotics are administered after umbilical cord
clamping, in many institutions.* Recently better
understanding of bacteria, newer antibiotics,
knowledge about pelvic infections, and stress on
expenditure control in medical care has modified
antibiotic prescription patterns. Thus antibiotics
should be selected according to the susceptible
infectious organisms and their potency in reducing
those organisms.1>16

For women undergoing caesarean section, it has been
verified that antibiotic prophylaxis is useful in
reducing post caesarean section infections both in high
and low-risk  women.”® As per NICE

effective against the microorganisms causing wound
infection, endometritis, and urinary tract infections
should be used for women undergoing caesarean
section. These antibiotics rapidly cross the placenta
and will reach the baby’s circulation before birth so
hypothetically it can affect the newborn’s microbial
colonization. To avoid such neonatal exposure,
previously NICE guidelines advised antibiotics
administration to mother after umbilical cord
clamping.’ But it was later updated and it is stated
that antibiotic prophylaxis has no harmful effects on
neonates if given before umbilical cord clamping.20
From a baseline risk of infection as high as 20-50%, the
routine use of antibiotic prophylaxis reduces it by
more than 50%. A single dose of antibiotic given peri-
operatively is as beneficial as multiple doses.?!
Ceftriaxone is a third-generation, beta-lactam
cephalosporin antibiotic that is frequently used for
prophylaxis, before caesarean section. It may become
the desired third-generation cephalosporin for
prophylaxis and treatment of diverse serious infections
because of its proven safety, effectiveness, and suitable
schedule of dosing.?? A Prospective single-blind study
by Kumari R et al, assessed the effectiveness of
Ceftriaxone as a prophylactic antibiotic (single dose) in
caesarean section in low-risk patients. They concluded
that a single dose of Ceftriaxone is effective for the
prevention of post-caesarean infectious complication.?
The present study aimed at exploring the efficacy of
prophylactic antibiotics in terms of prevention of
wound infection following cesarean section, so that,
we might be able to reduce postoperative wound
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infection by recommending prophylactic antibiotics in
every woman undergoing cesarean delivery. In our
study, 356 patients were recruited after taking the
informed consent from every patient. Wound infection
was present in 28.4% (n=101) of the total study
population. However, in group A (study group)
wound infection was significantly lower than group B
(control group). It was present in 63 patients (62.4%) of
the control group and 38 (37.6%) patients of the study
group (p<0.05). Furthermore, signs of infections were
analyzed in both groups and statistically, a significant
difference was observed only in erythema, wound
discharge, and fever. Our results are in concordance
with the results already published on the subject.2024
In a randomized controlled trial, Khlifi A et al
compared the effect of antibiotics prophylaxis on the
postoperative infections’ incidence in two groups of
patients undergoing elective caesarean section, one
group (A) received prophylactic antibiotics half an
hour before skin incision and another group (C)
received it after clamping of the umbilical cord. The
risk of overall postoperative infection was not
considerably less (P value=0.07; [A] 4.37% vs. [C]
9.85%) when antibiotic prophylaxis was given before
skin incision. But wound infections were found to be
significantly reduced (P value=0.03; [A] 2.2% vs. [C]
8.45%) in the group where women received
prophylactic antibiotics before skin incision. No
negative effect on the newborn’s features was noticed
in the study. So they came up with the conclusion that
the risk of post-operative infections specifically wound
infections is reduced if antibiotics prophylaxis is given
before skin incision, in women undergoing caesarean
section.? This also supports the results of our study.

Conclusion

This study concludes that prophylactic antibiotics
administered before skin incision are much better in
controlling postoperative wound infection following
cesarean delivery than administration of similar
antibiotics after cord clamping of the baby.
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