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Abstract
Background: The current study aimed at describing the incidence, etiology of surgical site infections (SSI), and compliance with
antibiotic prophylaxis in cesarean section during a 3.5 years period in a community hospital.
Methods: Prospective data were collected to monitor the incidence of SSI and compliance with antibiotic prophylaxis in 450 patients undergoing the procedure from January 2013 to June 2016.
Results: The mean age of the patients was 31.8 years, 14.3% had diabetes mellitus, 4.73% had overweight, and 54.4% of the procedures
were elective; also, 69.8% of the procedures had risk index (RI) 0, 26.3% RI 1, and 16 patients had RI 2 and 3. Nine patients with SSI were
reported, 8 with superficial incisional and 1 organ-space infections. The pooled infection rate in 2013 was 4.44%, followed by 1 .10% in
2014, 1.52% in 2015, and 2.56% in January to June 2016; in addition, 1.04% of the study subjects were RI 0 and 4.50% RI 1. Methicillinresistant Staphylococcus aureus was identified in 2 patients, and Methicillin-sensitive Staphylococcus aureus, Pseudomonas aeruginosa,
and Klebsiella pneumonia in 1 patient, respectively. Compliance with antibiotic prophylaxis increased from 53.5% in 2013 to 94.9% i n
January to June 2016.
Conclusions: The current study findings showed the effect o f a multidimensional program to prevent surgical site infection in
cesarean section, and the need to strengthen it.
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1. Background
Surgical site infections (SSI) constitute an important
adverse event related to cesarean delivery with reported
incidence up to 23.5% using post-discharge surveillance
methods (1, 2). This causes significant clinical impact in
terms of quality of care, the requirement of antibiotic
treatment, prolonged hospital stay, and maternal deaths
(3).
Recent reports from 18 countries describe SSI incidence
of 0.7% (4), 2.66% in Oman (5), 9.8% in England (6), and
23.5% in Brazil (2). According to the Center for Disease
Control and Prevention/National Health Safety Network
(CDC/NHSN) in the USA, the pooled mean incidence rate
of surgical site infection after cesarean section (C-section)
(data collected from 2006 to 2008) was 1.46% for risk index
(RI) zero, 2.46% for RI 1, and 3.82% for RI 2 and 3 (7). The

incidence of surgical site infection is related with a myriad of risk factors including patient and procedure factors.
Cultural and climatic factors (8) are suggested as an explanation for the differences in the incidence rates between
countries, the healthcare resources, and the compliance
with evidence-based infection control practices.
In public healthcare facilities in Qatar, the implementation of infection control practices is guided by a corporate department, based on the best evidence, and conducted at facility level by infection control practitioners
(ICP) and a multidisciplinary infection control committee.
There are not published data about the incidence of surgical site infections in cesarean section in healthcare facilities in Qatar. This is the reason why the quality improvement program applies the surveillance methods recommended by NHSN and as a target, less than the 50th percentile for each risk index, using NHSN data (7).
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The current study aimed at describing the incidence,
etiology of surgical site infections, and compliance with
antibiotic prophylaxis in C-section in a community hospital in Qatar during a 3.5-year period.
2. Methods
A descriptive study was conducted in a 75-bed facility
(the Cuban hospital) in Western Qatar, affiliated to Hamad
Medical Corporation, the principal healthcare provider in
the country. The study included all C-sections performed
from January 2013 to June 2016. The 10 -bed maternity department receives patients from any locations of the country.
2.1. Data Collection
Data were collected by an ICP from patient files that
included the duration of the operative procedure, ASA
(American Society of Anesthesiologists) classification, and
the degree of contamination of the surgical wound (cleancontaminated or contaminated). In cases of surgical site
infection, the biological samples were collected (pus, fluid)
and analyzed in the microbiologic laboratory. Also, information was collected about antibiotics prophylactic,
which should follow the corporate policy that defines
the administration of a single dose of cefazolin or clindamycin, given 15 to 60 minutes prior to skin incision. In
addition, the age, comorbidities, and type of surgical procedure (elective or emergency) were collected.
Surveillance methods included hospital and postdischarge methods. Regarding the hospitalized cases, detection was performed using the clinical and laboratory
data. Post-discharge surveillance was conducted mainly
by means of patients file review (electronic file available
across all corporate facilities) and laboratory reports.
2.2. Definition
Cases of surgical site infection were defined using
the standard NHSN definitions including superficial incisional, deep incisional, and organ space infections (9). For
each patient, the National Nosocomial Infection Surveillance (NNIS, the USA) risk index system was computed on
the basis of an ASA score of more than 2, a wound class of
contaminated or dirty/infected, and duration of procedure
more than the cut point defined for CS (56 minutes), with
each criterion met adding 1 point to the index.
2.3. Analysis
Data analysis was performed with JMP 10.0
(http://www.jmp.com/). The incidence of SSI was calculated by dividing the number of infections by the
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number of operations performed and multiplying by 100.
The infection rates (mean and percentile distribution)
were calculated for NNIS risk index (RI) 0, 1, and 2-3 combined. The compliance with the timing for administration
of antibiotic prophylaxis was calculated by dividing the
number of procedures in which the antibiotic was provided according to policy recommendation and the total
number of procedures. Comparison between the Texas
children hospital (TCH) infection rates and NHSN and the
International Nosocomial Infection Control Consortium
(INICC) data were performed using the Student T-Test.
2.4. Ethical issues
The collected data constituted a regular component of
the local infection control program as well all the prevention practices implemented, all of them were subjects to
patient consent during patient care activities. The study
received ethical approval for publication from the quality
management department.
3. Results
From January 2013 to June 2016 a total of 450 C-sections
were performed and the number of cesarean delivery increased steadily with 45, 91, 197, and 117 procedures in 2013,
2014, 2015, and January to June 2016, respectively. The mean
age of the patients was 31.8 years ranging from 19 to 46;
14.3% had diabetes mellitus, 4.73% had overweight (body
mass index (BMI) > 30 kg/m2 ), and 54.4% of the procedures
were elective, while the others were emergency C-sections.
Also, 69.8% of procedure had RI 0, and 26.3% RI 1 with only
16 patients with RI 2 and 3.
It was reported that 9 patients had surgical site infections, 8 of them superficial incisional infections and 1 case
was an organ-space SSI. The pooled SSI rate in 2013 was
4.44%, and 1.10% in 2014, 1.52% in 2015, and 2.56% from January to June 2016. The pooled SSI infection rates were 1.04%
for RI 0 and 4.50% for RI 1, while for RI 2 and 3 the infection
rate was not calculated since the number of procedures did
not meet the minimum data (30 procedures) (Table 1). The
The comparison of the pooled SSI rates was observed with
the CDC/NHSN data and the INICC data did not show statistically significant differences. Nevertheless, the infection
rate for patients under the RI 1 in the studied facility had
higher pooled infection rate (4.50%) in comparison with
CDC/NHSN (2.43%).
The methicillin-resistant Staphylococcus aureus (MRSA)
was isolated from 2 patients, and methicillin-sensitive
Staphylococcus aureus, Pseudomonas aeruginosa, and Klebsiellapneumonia in 1 patient, respectively.
A sustained increase in compliance with the administration of the prophylactic antibiotic was observed during
Avicenna J Clin Microb Infec. 2017; 4(4):e11955.
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Table 1. Surgical Site Infection Rates in Cesarean Section; TCH, INICC Hospital, and CDC-NHSN

Location

No. Procedures

No. SSIs

SSI Rate

Percentile
10

25

50

75

90

TCH
RI 0

314

4

1.04

0,00

0.21

1.35

1.46

1,47

RI 1

120

4

4.52

0,00

0,00

2.78

10.77

12,50

RI 2,3

16

1

a

Total

450

9

2.41

1.10

1.21

2.04

3.97

4.44

13,668

395

2.9

0.12

1.5

2.0

5.3

8.2

RI 0

20.743

303

1,46

0,00

0,31

1,07

2,69

4,07

RI 1

8.995

219

2,43

0,00

0,00

1,82

4,32

6,45

RI 2,3

1.256

48

3,82

b

INICC

CDC-NHSN

a
b

Infection rate no calculated due to low number of procedures in this risk index.
Pooled risk categories

the study period with 53.5% in 2013, and subsequent annual data of 68.1%, 93.5%, and 94.9%, respectively (Figure
1). The emergency cases were related with noncompliance
during the 2015 - 2016 period, while during the 2013 - 2014
period other factors explained the noncompliance, mainly
the organizational factors.
4. Discussion
The current study was the first paper that described
the incidence of the surgical site infection in cesarean sections in a healthcare facility in Qatar. Authors wish to
highlight that during the first year of the study period,
the SSI rate achieved the highest figure, probably related
to gaps in the infection control program in a new facility
(opened in 2012), and especially related to the compliance
with antibiotic prophylaxis and the preoperative shower
with chlorhexidine (CHG). The CHG preop shower was not
implemented in 2013 and was recommended twice in electives cases (9 before and previous the procedure), and for
emergency cases 1 shower before the procedure. Then, a
substantial improvement was observed as a consequence
of the applicationof the infection control program since
it introduced into the armamentarium of any relative departments and units as well as staff (10). During January to
June 2016, an increase in the infection rate was observed,
which was mainly related to the high-risk patients and
the ones who were noncompliance with antibiotic prophylaxis. Although the infection rate was lower during 2016
compared with that of 2013, this finding highlighted the
needs to more strict control of patients’ risk factors whenever possible.
Avicenna J Clin Microb Infec. 2017; 4(4):e11955.

The corporate infection control program was emphasized in surveillance and feedback of SSI and infection control practices (surgical site bundle, hand hygiene), and
education of staff. In addition, the current study implemented an antibiotic prophylaxis policy, chlorhexidine
gluconate preoperative bathing (using soap or towels embedded), MRSA screening and decolonization policy, patient and family education as well others the standard
practices (10). Previous studies demonstrated the effectiveness of these measures in the prevention of SSI in C-section
(10-15). Nevertheless, few infection control practices such
as the preoperative shaving and bathing should be followed more closely. The preoperative shaving performed
by the patients before coming to the hospital should be
taught to patients and families, and the proper bathing
should be ordered and monitored during the preoperative
period. The compliance with timing of antibiotic prophylaxis requires a close monitoring prior to the surgical procedure.
The majority of the infections were confirmed after discharge, emphasizing the role of the post-discharge surveillance component to provide accurate information about
the infection rate (2, 6, 8, 10, 16, 17).
The microbial flora related to SSI in C-section was
diverse according to the previous studies (1, 5, 18). Hidron
AI et al. (18), according to NHSN data 2006 - 2007, described that the most common pathogens causing obstetric/gynecologic SSIs were Staphylococcus aureus (28.3%),
coagulase-negative staphylococci (12.4%), Enterococcus
species (10.1%), and Escherichia coli (9.6%). However, the
current study highlighted the high proportion of MRSA,
3
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Figure 1. Compliance with Timing of Antibiotic Prophylaxis (Per 100 Procedures) in Cesarean Section from January 2013 to June 2016

frequently reported in healthcare associated infections,
which requires additional studies and more emphasis on
prevention measures addressed to this microbial agent.
The major strengths of the current study were that it
represented the outcome of the infection control program
and practices in a healthcare facility. Also, data collection
was conducted using the corporate surveillance system
recommendations in a standardized form and by trained
infection control personnel. The important limitations of
the current study were the limited possibility to demonstrate the impact of the introduction of each preventive
measure in the incidence of surgical site infection and the
small number of patients included in the study, which was
according to the size and geographical location of the facility. Also, the limited number of procedures, related to
the hospital capacity should be considered in the analysis
of the infection rate; nevertheless, as per NHSN recommendation the surgical site infection rate could be calculated
with more than 30 procedures.
4.1. Conclusion
The current study findings showed the effect of a multidimensional infection control program in the prevention
of surgical site infection in cesarean section and the need
to use this information as a benchmarking tool for the
quality improvement program.
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