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Introduction: Surgical site infection (SSI) is caused by cesarean section in the hospital and its prevalence in 
the studies is up to 16%. 
Objectives: This study aimed to compare the rate of infection in women undergoing cesarean section. Oral 
clindamycin and cefalexin were administered for 48 hours as prophylactic antibiotics.
Patients and Methods: In this clinical trial study, women with emergency cesarean section were divided into 
two groups. Intervention was oral administration of cefalexin 500mg every 6 hours and clindamycin 300 
mg every 6 hours for 48 hours. All participants were referred to the gynecology center on day 7–10, at the 
time of removal of the sutures, and within 30 days after cesarean section, to assess the presence or absence 
of wound infection after surgery during 30 days.
Results: In this clinical trial study, 462 pregnant women undergoing cesarean section were enrolled in the 
intervention and control groups. Of 231 patients in the intervention group, 15 women (6.5%) had cesarean 
section infection (13 cases with superficial, and 2 cases with deep infection). In the control group, 45 cases 
(19.5%) had cesarean section infection (31 cases with superficial, 10 cases with deep, and 4 cases with 
developed pelvic infection) (P = 0.001). Age, pre-cesarean length of stay, pre-term incision, type of incision, 
discharge longer than 18 hours after cesarean section, and maternal diabetes were significantly different 
regarding cesarean section infection in both groups. The frequency of cesarean section infection was less in 
the intervention group (P < 0.001).
Conclusion: Administration of prophylactic antibiotic can have a significant role in reducing cesarean 
section infection.
Trial Registration: Registration of trial protocol has been approved in Thailand registry of clinical trials 
(identifier: TCTR20201204002, http://www.clinicaltrials.in.th/index.php?tp=regtrials&menu=trialsearch&s-
menu=fulltext&task=search&task2=view1&id=7120, ethical code; IR.UMSU.REC.1397.323).
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Introduction
Cesarean section is a surgical procedure on 
the mother’s abdomen and uterus to remove 
the fetus. Cesarean section is performed 
when the vaginal delivery is risky for both 
mother and fetus. Cesarean section can cause 
serious complications (1) such as wound 
infection, metritis (inflammation of the 
uterus) and pelvic infections. The prevalence 
of surgical site infection (SSI) in studies is up 
to 16%. In developing countries, SSI affects 
two-thirds of patients undergoing any 
surgery (2). Even in developed countries, SSI 
is the most common nosocomial infection 
(14%-16%). Emergency cesarean section 
includes breech presentation, prolonged 
drainage and failure to respond to induction 
and history of cesarean section and other 

reasons. Risk factors for SSI include 
chorioamnionitis, body mass index (BMI)> 
35 kg/m2, corticosteroid use, prolonged 
labor, non-use of prophylactic antibiotics, 
pre-gestational diabetes, length of operation 
<38 minutes, preeclampsia, hypertension, 

Key point 

In a single-blinded randomized clinical trial as a 
comparative study of surgical site infection with or 
without post-cesarean prophylactic oral antibiotics, 
we found a significant difference regarding cesarean 
section infection between the two groups of use or non-
use of oral prophylactic antibiotics. Our study showed 
that the administration of prophylactic antibiotics 
plays an important role in reducing the incidence of 
cesarean section infection. It is recommended that the 
administration of prophylactic antibiotics be prescribed 
to mothers undergoing cesarean section.
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duration of labor <12 hours, nulliparous, multiple births, 
premature rupture of membranes, gestational diabetes, 
previous cesarean section and other risk factors (3). Several 
methods have been suggested to control infection before 
surgery including preoperative prophylactic antibiotics 
such as intravenous cefazolin 1 g for 60 minutes before 
skin incision plus 500mg azithromycin as prophylactic 
antibiotics to reduce the risk of endometritis, and wound 
infection. Skin prep with chlorhexidine, or povidone-
iodine, use of scissors instead of shaving the hair, vaginal 
prep with chlorhexidine before surgery or removal of 
the placenta by pulling the umbilical cord instead of 
removing by hand, rinsing the abdomen with saline and 
using a subcutaneous drain during surgery or dressing 
change within 24-48 hours and also the administration of 
chlorhexidine gluconate soap after removal of the dressing 
(3,4). Infection of the organ or surrounding area and other 
evidence of deep wound infection can be seen on direct 
examination during surgery, pathology or radiographic 
images. Diagnosis by the attending surgeon or physician 
is based on at least two of the fever above 38 degrees 
without a valid causative agent, purulent discharge from 
the wound, abdominal pain or uterine tenderness (4,5). 

Objectives
Cesarean section is an important factor associated with 
postpartum infection and increases the risk of infection 
by 5-20 times compared to the vaginal delivery. Therefore, 
the aim of this study was to evaluate the effect of oral 
prophylactic antibiotics after cesarean section on the 
incidence of SSI.

Patients and Methods
Study patients 
In this randomized single-blinded controlled clinical 
trial study, 462 women with emergency cesarean section 
who were eligible for intervention were divided into two 
groups using random allocation software. Intervention 
was oral administration of cefalexin 500 mg every 6 hours 
and clindamycin 300 mg every 6 hours for 48 hours after 
cesarean section (n = 231). Control group did not take any 
medication out of routine drugs (n = 231) (Figure 1).
All participants were referred to the gynecology center 
on day 7–10, at the time of removal of the sutures, and 
within 30 days after cesarean section, to assess the 
presence or absence of wound infection after surgery. 
Exclusion criteria were receiving antibiotics in addition 
to routine cefazolin, intraoperative atony event, placenta 
previa, decolonization, massive bleeding leading to blood 
transfusion, BMI>35 kg/m2, taking immunosuppressive 
drugs and corticosteroids, known underlying diseases 
including autoimmune, lymphoblastic, rheumatological 
and cardiac diseases, elective cesarean section, febrile 
patients at the time of hospitalization. Cesarean sections 
were generally performed by 4th, 3rd, and 2nd residential 
assistants with routine Williams techniques. In the follow-
up of the patient, the physician who performed the wound 
evaluation on the 7-10 days of the suture removal was 
unaware of the group of people in the intervention and 
control group and only announced the outcome (surgical 
wound infection). The patient presented with pain, 
redness, and discharge for one month.

Demographic and clinical characteristics of the patients 
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Figure 1. CONSORT Flow diagram of the study.
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in groups A and B were collected including parity, 
gravidity, length of stay at hospital before cesarean section, 
gestational age, duration of surgery, indications for 
cesarean section, history of cesarean section, meconium, 
breech and other cases, discharge, diabetes, HbA1c (as 
poor controlled and well controlled). The questionnaire 
was completed in three stages: start of the project, visit on 
day 7-10 and follow-up on day 30.

Data analysis
For descriptive statistics, quantitative variables, central 
indices and dispersion (mean and standard deviation) 
were calculated, and for qualitative variables, frequency 
and percentage were calculated. Chi-square test and t test 
were used to analyze the hypothesis. All statistical analyzes 
were performed using SPSS 21. A P value less than 0.05 
was considered as the significant level.

Results
The mean age of the patients in the intervention group 
was 29.57 ± 5.95 years and in the control group was 
29.80 ± 5.58 years (P = 0.54). The mean parity in the 
intervention group was 2.45 ± 1.18 times and in the control 
group was 2.38 ± 1.10 times (P = 0.07). The mean BMI in 
the intervention group was 30 ± 3.57 kg/m2 and in the 
control group was 29.42 ± 3.37 kg/m2 (P = 0.07). The type 
of incision in the intervention group was Pfannenstiel 
in 205 patients and midline in 26 patients (11.3%). In 
the control group, 213 patients (92.2%) had Pfannenstiel 
incision and 18 patients (7.8%) had midline incision (P = 
0.20). Additionally, 68 patients (29.4%) in the intervention 
group were less than 37 weeks pregnancy and 163 patients 
(70.6%) were weeks ≥37 pregnancy, 53 patients (22.9%) in 
the control group were less than 37 weeks pregnancy and 
178 patients (77.1%) were ≥37 weeks pregnancy (P = 0.11). 
The mean hematocrit before cesarean section in the 
intervention group was 34.30 ± 3.56 % and in the control 
group was 34.75 ± 3.21 %. According to independent t test, 
no significant difference between the mean hematocrit 
before cesarean section between the intervention and 
control groups was detected (P = 0.15). In the intervention 
group, 18 patients (7.8%) had diabetes and in the control 
group, 15 patients (6.5%) had diabetes. According to chi-
square test, no significant difference between maternal 
diabetes in the two groups was seen (P = 0.58). Moreover, 
11 patients (4.8%) in the intervention group had multiple 
pregnancies and 8 patients (3.5) %) had multiples 
pregnancy in the control group (P = 0.48; Table 1).

In the control group, no cesarean section infections 
in 186 patients (80.5%), skin infections in 31 patients 
(13.4%), subcutaneous infections in 10 patients (4.3%) and 
surrounding organs became infected in 4 patients (1.7%) 
after cesarean section. There was a significant difference 
between infection at the surgical site after cesarean section 
between the control and intervention groups (P = 0.001; 
Table 2).

Regarding cesarean section infection in the intervention 
group based on parity, 4 patients (22.2%) were in the study 
group and 14 patients (77.8%) in the control group with 
one parity and cesarean section infection (P = 0.002). In the 
group of 2-4 parity, 6 patients (18.2%) in the intervention 
group and 27 patients (81.8%) were infected in the control 
group (P = 0.001). In the group of parity ≥5, five patients 
(55.6%) in the intervention group and 4 patients (44.4%) in 
the control group had cesarean section infection (P = 0.62; 
Table 3).

Regarding cesarean section infection based on incision 
type, in the Pfannenstiel incision, 12 patients in the 
intervention group (21.8%) and 43 patients (78.2%) in the 
control group had cesarean section infection. There was 
a significant difference between the type of Pfannenstiel 
incision and cesarean section infection (P = 0.01). In 
midline incision, there were three patients (60%) in the 
intervention group and 2 patients (40%) in the control 
group. There was no significant difference between 
cesarean section infection and midline incision according 
to Fisher’s exact test (P = 0.96; Table 4).

Table 1. Distribution of frequency of demographic and clinical characteristics 
of mothers undergoing cesarean section by group

 Variable
Control
No. (%)

Intervention
No. (%) 

P value

Age group (y)

0.89
<20 11 (4.8) 9 (3.9)

20-34 162 (70.1) 162 (70.1)

≥35 58 (25.1) 60 (26)

Parity

0.63
1 39 (16.9) 44 (19)

2-4 179 (74.9) 164 (71)

≥5 19 (8.2) 23 (10)

BMI (kg/m2) 29.42±3.37 30.00±3.57 0.07

Incision type

0.20Pfannenstiel 213 (92.2) 205 (88.7)

Midline 18 (7.8) 26 (11.3)

Gestational age (wk)

0.11<37 53 (22.9) 68 (29.4)

≥37 178 (77.1) 163 (70.6)

Hematocrit (%) 34.75±3.21 34.30±3.56 0.15

Surgery time (h)

<1 224 (97) 223 (96.5)
0.79

≥1 7 (3) 8 (3.5)

Diabetes of mothers 15 (7.1) 18 (7.8) 0.58

Multiple pregnancy 8 (3.5) 11 (4.8) 0.48

Table 2. Comparison of the frequency of superficial infection at the surgical 
site after cesarean section by group

Group

Surgical site infection after cesarean section 
No. (%)

Total
Organ Subcutaneous Skin

Without 
infection

Intervention 0 (0) 2 (0.9) 13 (5.6) 216 (93.5) 231 (100)

Control 4 (1.7) 10 (4.3) 31 (13.4) 186 (80.5) 231 (100)

Total 4 (0.9) 12 (2.6) 44 (9.5) 402 (87) 462 (100)
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Of 56 patients with duration of surgery of less than 
one hour, 14 patients (25%) in the intervention group 
and 42 patients (75%) in the control group had infection. 
According to chi-square statistical test, a significant 
difference between the duration of surgery and cesarean 
section infection in the two groups was observed 
(P = 0.001). Of 4 patients with ≥1 hour duration of surgery, 
one patient (25%) in the study group and three patients 
(75%) in the control group had infection. According to 
Fisher’s exact test, no significant difference between the 
duration of surgery and cesarean section infection between 
the two groups in the category of surgery duration surgery 
more than 1 hour was found (P = 0.23; Table 5).

 Regarding cesarean section infection based on maternal 
diabetes, of 48 diabetic patients with wound infection, 
12 patients (25%) were in the intervention group and 36 
patients (75%) were in the control group. Of 381 diabetic 
patients without wound infection, 201 patients (52.8%) 
were in the intervention group and 180 patients (47.2%) 
were in the control group. According to chi-square test, 
a significant difference between diabetes and cesarean 
section infection between the two groups was detected 
(P = 0.001; Table 6).

Discussion
The prevalence of SSI in studies is up to 11%. Mostly in 
developing countries, the estimated burden of infections 
such as SSI on the health care system seems high; however 

Table 3. Cesarean section infection based on parity by group

Parity
Control
No. (%)

Intervention
No. (%) 

P value

1
With infection 14 (77.8) 4 (22.2)

0.002
Without infection 25 (38.5) 40 (61.5)

2-4
With infection 27 (81.8) 6 (18.2)

0.001
Without infection 146 (48) 58 (52)

≥5
With infection 4 (44.4) 5 (55.6)

0.62
Without infection 15 (45.5) 18 (54.5)

Table 6. Incidence of cesarean section infection by diabetes of mothers

Diabetes
Control
No. (%)

Intervention
No. (%) 

Total
No. (%)

P value

With infection 36 (75) 12 (25) 48 (100)

0.001Without infection 180 (47.2) 201 (52.8) 381 (100)

Total 216 (50.3) 213 (49.7) 429 (100)

Table 4. Incidence of cesarean section infection by type of incision

 Incision type
Control
No. (%) 

Intervention
No. (%) 

P value

Pfannenstiel
With infection 43 (87.2) 4 (21.8)

0.01
Without infection 170 (46.8) 193 (53.2)

Midline
With infection 2 (40) 3 (60)

0.96
Without infection 16 (41) 23 (59)

Table 5. Incidence of cesarean section infection by duration of surgery

Duration of surgery
Control
No. (%) 

Intervention
No. (%) 

P value

<1 hour
With infection 42 (75) 14 (25)

0.001
Without infection 182 (46.5) 209 (53.5)

≥5 hour
With infection 3 (75) 1 (25)

0.23
Without infection 4 (36.4) 7 (63.6)

it is not well estimated. In developing countries, SSI affects 
two-thirds of patients undergoing any surgery. Cesarean 
section is an important factor associated with postpartum 
infection and increases the risk of infection by 5-20 times 
compared to vaginal delivery (2). In our study, a significant 
difference regarding cesarean section infection between 
the two groups of use or non-use of oral prophylactic 
antibiotics was detected.

Findings of our study showed that 15 patients (6.5%) 
in the intervention group and 45 patients (19.5%) in the 
control group had a cesarean section infection (P=0.001). 
Patients receiving prophylactic antibiotics after surgery 
had significantly fewer deep infections (P<0.05). In a 
study conducted by Wodajo et al (2), 70.8% of the patients 
had superficial infections, 26% had deep infections which 
are consistent with the results of our study. In a study 
by Valent et al, the prevalence of wound infection was 
generally 10.9%. They reported that wound infection in 
the cephalexin and metronidazole treatment group was 
6.4% and in the control group was 15.4% and there was 
a significant difference between SSI after cesarean section 
between the control and intervention groups (P=0.001) 
(6).

The results of the above study are completely similar to 
our study. In a study by Skjeldestad et al, the rate of SSIs 
in the patients receiving prophylactic antibiotics after 
cesarean section was less (7). The results of the mentioned 
study were consistent with our study. In our study, the 
highest percentage of cesarean section infection was 
observed in the age group over 40 years, especially in the 
control group (mothers who did not receive prophylactic 
antibiotics). In the study by Boggess et al, there was no 
significant difference between maternal age and wound 
infection in both intervention and control groups (8).

In a study by Wodajo et al (2), the duration of 
hospitalization before cesarean section and rupture of 
membranes was an important factor in the development 
cesarean section infection, which was consistent with the 
results of our study. A study by Gelaw et al (1) also showed 
that mothers who were hospitalized more than 24 hours 
before cesarean section and had ruptured membranes 
before cesarean section had a higher chance of cesarean 
section wound infection, which was consistent with the 
results of our study.

In our study, the highest percentage of cesarean section 
infection was higher in mothers who underwent cesarean 
section by 2th and 3rd surgery assistants compared to 
surgeries performed by 4th assistants. This finding was 



Surgical site infection

 Journal of Preventive Epidemiology   5              Volume 7, Issue 1, 2022

consistent with the results of a study by Wodajo et al, which 
showed that cesarean section infection was more common 
in young professionals. In a study by Novelia et al (9), the 
type of incision as an external factor led to infection at the 
site of cesarean section, therefore a significant difference 
between the intervention and control groups regarding 
infection with the type of incision was seen. In our study, 
the rate of cesarean section infection in diabetic mothers 
was significantly higher than in mothers without diabetes.

In the study by Novelia et al (9), maternal diabetes 
was one of the effective factors in increasing the rate of 
cesarean section infection. The study by Zuarez-Easton 
et al (10) revealed that intraoperative measures including 
an experienced surgeon team, the type of wound incision 
as an important factor in the prevalence, prevention 
and management measures can reduce wound infection 
after cesarean section. The incidence of cesarean section 
infection was significantly correlated with the type of 
wound incision and surgeon team.

Valent et al (6) showed a significant difference in the rate 
of wound infection in 13 women treated with cephalexin 
and metronidazole compared to 31 women receiving 
placebo and suggested the administration of prophylactic 
antibiotics after cesarean section to be effective in reducing 
the incidence of cesarean section infection.

Conclusion
Our study showed that the administration of prophylactic 
antibiotics plays an important role in reducing the 
incidence of cesarean section infection. It is recommended 
that the administration of prophylactic antibiotics be 
prescribed to mothers undergoing cesarean section. In 
this study, type of incision, skill of the surgeon, premature 
rupture of the membranes before cesarean section, 
duration of hospitalization before cesarean section and 
diabetes were the most important factors for SSI. Mothers 
with risk factors for diabetes, rupture of the membranes, 
leakage longer than 18 hours should take prophylactic 
antibiotics regularly as prescribed by the surgeon. 

Study limitations
Lack of taking antibiotics by patients or not referring 
in time for postoperative evaluation were our main 
limitations. We tried to increase the accuracy of the 
answers by gaining their trust and designing accurate 
questions. It was not possible to use placebo in the control 
group due to the problems of placebo preparation, and on 
the other hand, placebo had practically no effect on the 
diagnosis of wound infection by the physician.
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