
Major Article

Does surgical site infection after Caesarean section in Polish hospitals
reflect high-quality patient care or poor postdischarge surveillance?
Results from a 3-year multicenter study

Anna Różańska PhD a, Andrzej Jarynowski MSc b, Katarzyna Kopeć-Godlewska RN c,
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Background: Caesarean sections (CSs) are associated with a high infection risk. Surgical site infection
(SSI) incidence is among the markers of effectiveness of infection prevention efforts. The aim of this study
was to analyze risk factors for SSI, incidence, and microbiology in patients who underwent CS.
Methods: The study was conducted during 2013-2015 using active infection surveillance in 5 Polish hos-
pitals according to the European Centre for Disease Prevention and Control surveillance network known
as HAI-Net. For each procedure, the following data were registered: age, American Society of Anesthe-
siologists score, procedure time, elective or emergency procedure, use of perioperative antibiotic prophylaxis,
microbiology, the treatment used, and other information.
Results: SSI incidence was 0.5% and significant differences were noted among hospitals (between 0.1%
and 1.8%), for different American Society of Anesthesiologists scales (between 0.2% and 4.8%) and differ-
ent values of standardized SSI risk index (between 0.0% and 0.8%). In 3.1% of procedures, with no antibiotic
prophylaxis, SSI risk was significantly higher. Deep infections dominated: 61.5% with superficial infec-
tions in only approximately 30% of cases and 2.6% of infections were detected postdischarge without
readmissions.
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Conclusions: Results showed high incidence of SSI in Poland without perioperative antibiotic prophy-
laxis, and secondly, ineffective surveillance according to CS status, considering outpatient obstetric care.
Without postdischarge surveillance, it is not possible to recognize the epidemiologic situation, and further,
to set priorities and needs when it comes to infection prophylaxis, especially because such low inci-
dence may indicate no need for improvement in infection control.

© 2017 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier
Inc. All rights reserved.

A caesarean section (CS) is an obstetric surgical procedure in-
tended to conclude pregnancy or to help labor or vaginal delivery
that extends beyond the margin for safe delivery for the child and
the mother. Thanks to progress in the medical sciences, such risk
may be estimated using diagnostic tools. Based on mother and fetal
parameters, one may categorize indications for a CS as being ab-
solute and relative.1 Elective CS, performed solely at the request of
the mother without any medical indication, is considered a sepa-
rate indication.

Currently, there exists a growing global tendency toward preg-
nancies being ended by CS.2 In 2011, almost 30% of all labors were
via CS,3 but in Poland the percentage was higher at 37.4%.3 Similar
results were published in the United States, where in 2014, 32.2%
of pregnancies were concluded with CS.4 These are alarmingly high
figures considering that the World Health Organization recom-
mends the CS rate in any country to be ≤15%,5,6 such as that in Finland
or Sweden (14.7% and 16.2%, respectively).1 These recommenda-
tions are the result of attempts to minimize risks related to mode
of delivery. CSs are associated with an intrinsic risk of increased
severe maternal outcomes and should only be performed when a
clear benefit is anticipated; a benefit that might compensate for the
higher costs and additional risks associated with this operation.5

The most common CS complications are: severe blood loss; post-
partum hemorrhage; thromboembolism, including pulmonary
embolism; surgical injury to the urinary bladder, intestines, and
ureter; hysterectomy; decreased fertility; and damage to the placenta.
Furthermore, abnormalities in consecutive pregnancies are known
to lead to a higher need to perform CS in the following pregnancy.7

CS also bears a higher risk of infections, such as urinary tract in-
fection, endometritis, or surgical site infection (SSI). The total
incidence after CS is estimated to be 7.4%, whereas that for vaginal
delivery is 5.5%.8 Incidence rates, especially time trend analysis, which
takes into account the characteristics of specific patient popula-
tions, is among the markers of effective infection surveillance. These
values also allow one to identify areas needing special attention or
intervention regarding patient safety and the quality of medical
services.9 However, a reliable description of the epidemiology of SSI
after CS faces challenges in the form of postdischarge surveil-
lance. According to reports from the European Centre for Disease
Prevention and Control (ECDC), CS is a surgical procedure that has
the highest proportion—reaching 80% of all SSIs—of infections de-
tected after patient discharge from hospital among all monitored
surgical procedures.10 Halwani et al11 noted that, in US patients, the
rates were 7.2% for standard hospital registration and a further 10%
in patients in whom SSI were detected postdischarge. A Brazilian
study12 of postdischarge surveillance of SSI after CS showed the in-
cidence to be 4.0%. Danish data13 show that an effective postdischarge
surveillance method may significantly increase the sensitivity of
surveillance.

The aim of this study was to analyze the incidence and micro-
biology of SSI in patients after CS in 5 Polish hospitals during 2013-
2015. Also assessed was the risk factors for these infections, based
on continuous surveillance of infections according to the ECDC sur-
veillance network known as HAI-Net coordinated in Poland by a
nongovernmental organization, the Polish Society of Infection
Control.

MATERIALS AND METHODS

The data used in this publication originate from the Polish Society
of Infection Control program database of active registration of hos-
pital infections and are related to SSIs reported by 5 Polish hospitals
during the time frame from January 1, 2013, until June 30, 2015.

Program participation by respective hospitals was voluntary, and
the analyzed databases were anonymized at the facility level. Tar-
geted active surveillance was carried out using a standardized
research protocol based on uniform criteria and definitions for di-
agnosing infections, according to ECDC recommendations.14 For all
surgeries, the following data characterizing the procedure and the
patient were registered: age, date of hospital admission, and date
of surgery; International Classification of Diseases 9th edition code
of the procedure; wound class (assessment of the degree of con-
tamination of a surgical wound at the time of the operation);
American Society of Anesthesiologists (ASA) physical status clas-
sification score; procedure duration; elective or emergency CS; and
use of or no perioperative antibiotic prophylaxis (PAP).

The basic PAP regimen in the participating hospitals was 1 g
cefazolin IV administered approximately 30 minutes before skin
incision (in patients with body mass >80 kg the dose was 2 g
cefazolin IV). The studied hospitals did not perform a compliance
measurement of PAP. The data mentioned above were sourced
from operating theatre documentation, which shows that only
real information was added to the database. The software also
allowed for input; thus, records aside from those mentioned above
were also included. This fact was included during the data clean-
ing stage for data analysis.

An infection risk index was also calculated using a 0-3 scale,
where the patient received a point for each of the following factors:
duration of the procedure during the fourth quartile, ASA score >
2, and wound class contaminated or dirty.15

For SSI diagnosis, aside from the data recorded above, the fol-
lowing information was also collected: date of discharge from
hospital; date of death (if needed); possible association of infec-
tion with death; date of first infection symptoms; whether the
infection was confirmed microbiologically; and in case of confir-
mation the bacterial factor, time of diagnosis (before discharge,
postdischarge, or rehospitalization), SSI type (superficial, deep, or
organ, according to ECDC definitions), and data about antibiotic
therapy (drug, dosage, and length of therapy).

Microbiologic tests were performed when ordered by the at-
tending physician. However, the method used for taking samples
included only swabs without a recommended collection system to
identify anaerobic bacteria.

All study hospitals had infection control teams consisting of epi-
demiology nurses (no more than 1 per 200 beds) and a physician
as the team leader (their duties related to the study averaged one-
fifth of fulltime equivalent work). SSI and other infections were
identified based on ECDC definitions and by taking into account the
time of symptom onset; that is, symptoms occurred within 30 days
following the surgical procedure. No study hospitals actively per-
formed surveillance after patient discharge from a hospital;
postdischarge cases of SSI were only registered if patients re-
ported symptoms during visits to the hospital outpatient unit, but
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