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a  b s  t r a  c t

The present study evaluated patients with diagnosis of surgical site infection (SSI)  following

cesarean section and their controls to determinate risk factors and impact of antibiotic

prophylaxis on this condition.

Methods: All cesareans performed from January 2009 to December 2012 were  evaluated for

SSI, based on criteria established by CDC/NHSN. Control patients were determined after

inclusion of case patients. Medical records of case and control patients were  reviewed  and

compared regarding sociodemographic and clinical characteristics.

Results: Our study demonstrated an  association following univariate analysis between post-

cesarean SSI and number of internal vaginal examinations, time of membrane rupture,

emergency cesarean and improper use of antibiotic prophylaxis. This same situation did

not  repeat itself in multivariate analysis with adjustment for risk factors, especially with

regard  to antibiotic prophylaxis, considering the emergency cesarean factor only.

Conclusion: The authors of the  present study not  only question surgical antimicrobial pro-

phylaxis use based on data presented here and in literature, but suggest that the prophylaxis

is perhaps indicated primarily in selected groups of patients undergoing cesarean section.

Further research with greater number of patients and evaluated risk factors are fundamental

for better understanding of the causes and evolution of surgical site infection after cesarean

delivery.
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Introduction

Surgical site infection (SSI) following cesarean delivery is  a

major cause of morbidity and mortality, increasing both the

duration of patient hospitalization and hospital costs.1–4 SSI

rates after cesarean range from 3% to 5%, varying according

to the population being studied, the methods used to moni-

tor and identify cases, and the use of appropriate antibiotic

prophylaxis.5–7

Among the risk factors described for post-cesarean SSI

are prolonged labor, premature rupture of membranes, excess

vaginal manipulation, manual extraction of the placenta, and

premature birth.8–11 Comorbidities such as HIV, severe ane-

mia  and gestational diabetes are also associated with higher

rates of puerperal infection, particularly surgical wound

infection.12,13

The beneficial effect of antibiotic prophylaxis in reducing

occurrences of infection associated with elective or emergency

cesarean section is already well  established.14,15 In many insti-

tutions the antibiotic administration is performed after the

umbilical cord has been clamped, justified by the neonatal

impact of antimicrobial use.15,16 Although antimicrobial pro-

phylaxis reduces the risk of endometritis and incisional SSI

when administered correctly, much has been discussed about

its real impact due to the small number of studies and their

limitations.15,17,18

The present study evaluated patients who underwent a

cesarean section and presented with and without SSI after

surgery with the  aim of determining risk factors and assessing

the impact of antibiotic prophylaxis on this condition.

Subjects  and  methods

The present manuscript is a  retrospective case-control obser-

vational study performed at the Hospital Fêmina, a hospital

specialized in women’s health located in the city of Porto

Alegre, Brazil. The department of prevention and infection

control of the Hospital Fêmina evaluated all cesarean deliver-

ies performed from January 2009 to  December 2012 for SSI

(superficial incisional infection, deep incisional infection, and

organ/space infection), based on criteria established by the

Centers for Disease Control and Prevention’s National Health-

care Safety Network (CDC/NHSN).19

The inclusion criteria for enrollment on the  study as a

case were pregnant patients who underwent cesarean sec-

tion and having a  diagnosis of SSI within 30 days of the

obstetric procedure. The routine of the department of preven-

tion and infection control is to  evaluate all patients who had

cesarean section up  till day 30 from the procedure. Control

patients were determined after the inclusion of case patients

and adhered to the following inclusion criteria: similar age (±2

years), cesarean section, procedure performed on the same

day as the case patient, no history of post-cesarean infec-

tious complication up to the  13th day, taking into account the

CDC/NHSN criteria.19 Cases were excluded if a  control patient

meeting the inclusion requirements could not be identified or

if patient records were not available.

The medical records of the case and control patients were

reviewed with respect to sociodemographic characteristics,

elective or emergency cesarean, comorbidities, duration of

labor, use of appropriate antibiotic prophylaxis with 2 g of

intravenous cefazolin, duration of membrane rupture, number

of internal vaginal examinations, and length of hospitaliza-

tion. Appropriate prophylaxis was  defined as the antibiotic

administered 30–60 min before the procedure.20

Statistical analysis was  performed using descriptive eval-

uation with the mean ± standard deviation for continuous

variables and frequency and percentage for categorical vari-

ables. The Student’s t-test for independent samples was

used for comparing the means between groups and a  chi-

square test to compare categorical variables. Those variables

associated with the outcome in univariate analysis with a

significance level below 0.2 were included in a  multivariate

logistic regression model. The odds ratios between factors and

outcomes of their respective 95% confidence intervals were

calculated. Also, stepwise backward multiple regression was

performed to reveal the best set of predictors of SSI. Microsoft

Excel software was used for the data storing and analyses

were performed using SPSS for Windows (Statistical Package

for Social Sciences), version 18 (IBM, Armonk, NY, USA).

The study was  approved by the Research Ethics Committee

of the Hospital Conceição Group, Porto Alegre, Brazil, on August

27th, 2012 under registration number 04189412.3.0000.5530.

Results

A  total of 8180 patients underwent cesarean at the Hospital

Fêmina over the  four-year study period, of which 118 (1.44%)

were diagnosed with SSI after cesarean delivery. Ultimately,

79  case patients with an SSI and 79  control patients con-

forming to  the inclusion criteria were identified. Thirty-nine

patients (33%) were excluded as  control patients could not be

matched with them in accordance with the study design. Fifty-

six patients (70.9%) of the 79 cases had a superficial incisional

SSI, 10  (12.6%) had a  deep incisional SSI, and 14 (17.7%) had an

organ/space SSI.

The characteristics of the 79 case patients and 79 control

patients are described in  Table 1. In addition to the inclusion

criteria, the  patients from both groups had comparatively sim-

ilar demographic characteristics, such as age, race, gestational

age, body mass index (BMI) and comorbidities. The factors

that differentiated case from control patients in the univari-

ate analysis were emergency cesarean, number of internal

vaginal examinations, time of membrane rupture, duration

of hospitalization, and inappropriate administration of antibi-

otic prophylaxis (Table 1).

Other factors such as  ethnicity, education, number of

pregnancies, preeclampsia, and illicit drugs use showed no

significant difference between cases and controls. Manual

extraction of the placenta was not reported in  any cesarean

delivery.

The moment when antibiotic prophylaxis was  given was

recorded for 72 (91%) cases and 70 (88%) controls. Antibiotic

prophylaxis was not administered in 8 (11%) case patients

compared to  3 (4.3%) control patients, with no statistical dif-

ference. Appropriate provision of the  antimicrobial prior to
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Table 1 – Characteristics of patients undergoing cesarean section in Hospital Fêmina from January 2009 to December
2012.

Characteristics Case patients

(n  = 79)

Control patients

(n = 79)

OR  (95% CI) p  value

Age (years) 25.9 + 6.2 25.3 + 5.4 1.02 (0.97–1.08) 0.500

Caucasian 69  (87.3%) 69 (87.3%) 1.00 (0.39–2.56) 1.000

Obesity 22  (45.8%) 20 (35.7%) 1.52 (0.69–3.35) 0.396

Total duration of  hospitalization (days) 5.5  + 5.3  3.5 + 1.9 1.23 (1.07–1.40) 0.002

Hospitalization before cesarean (days) 0.5 + 0.91 0.6  + 1.3 0.92 (0.70–1.23) 0.580

Time of previous hospitalization (days) 10 (12.5%) 11 (13.9%) 0.90 (0.36–2.25) 0.999

Number of prenatal visits 6.6  + 3.6 7.19 + 3.1 0.95  (0.87–1.05) 0.320

Hemoglobin previous to cesarean (g/dL) 11.3 + 1.6 11.7 + 1.1 0.82 (0.61–1.10) 0.180

Leukocyte count previous to cesarean (cells/�L)  12,563 + 3434  11,341 + 3582 1.02 (1.01–1.03) 0.080

Interval between RM and  delivery (min) 302.2 + 348.8 120.5 + 222.7 1.02 (1.01–1.04) 0.003

Number of vaginal examinations 3.2  + 2.5  2.55 + 1.9 1.15 (1.00–1.33) 0.049

Patients with prolonged labor 8  (10.1%) 3 (3.8%) 2.85 (0.73–11.2) 0.211

Premature RM 27  (34.1%) 21 (26.9%) 1.41 (0.71–2.79) 0.416

Gestational age  (weeks) 38.2 + 3.4 38.3 + 2.9 0.99 (0.90–1.09) 0.800

Duration of  labor (min) 65.5 + 15.9 64.3 + 16.4 1.01 (0.99–1.03) 0.640

Diabetes 4  (5.1%) 7 (8.8%) 0.55 (0.15–1.95) 0.532

Arterial hypertension 14  (17.9%) 15 (18.9%) 0.93 (0.42–2.09) 0.999

HIV 3  (3.8%) 4 (5%) 0.74 (0.16–3.42) 0.999

Cigarette smoking 12  (15.2%) 7 (8.8%) 1.84 (0.69–4.96) 0.328

Indwelling urethral catheter 51  (66.2%) 52 (70.3%) 0.83 (0.42–1.65) 0.721

Adequate antibiotic prophylaxis 16  (22.2%) 27 (38.6%) 0.46 (0.22–0.95) 0.049

Emergency cesarean 63  (79.8%) 43 (54.4%) 3.30 (1.63–6.67) 0.001

RM, rupture of membranes; min, minutes.

cesarean occurred in 16 (22.2%) case patients and 27 (38.6%)

control patients.

Antibiotic prophylaxis administered on a  timely basis was

associated with a  lower risk of SSI in univariate analysis

[OR 0.46 (0.22–0.95), p = 0.049]. However, when a  multivariate-

adjusted odds ratio analysis was performed the use of

prophylaxis at the  recommended time was not associated

with the risk of developing an SSI after cesarean delivery.

Multivariate analysis to  identify independent risk factors

associated with SSI (Table 2) was  carried out including vari-

ables that had p < 0.20 in the univariate analysis. Only duration

of membrane rupture was considered an independent risk fac-

tor for SSI. The remaining risk factors such as hemoglobin level

and leukocyte count prior to the obstetric procedure, num-

ber of internal vaginal examinations and the  correct use of

antibiotic prophylaxis were not associated with SSI.

Table 2 – Multivariate analysis to identify independent
risk factors associated with surgical site infection.

Characteristics OR (95% CI) p value

Hemoglobin

previous to

cesarean

0.82  (0.53–1.26) 0.373

Leukocyte count

previous to

cesarean

1.02  (1.01–1.03) 0.920

Time of membrane

rupture (min)

1.02  (1.01–1.04) 0.044

Number of vaginal

examinations

1.15  (0.89–1.48) 0.277

Adequate antibiotic

prophylaxis

0.63  (0.22–1.78) 0.388

Using backward stepwise regression analysis to all risk fac-

tors evaluated for SSI showed no new result when compared

to multivariate analysis of risk factors with p  < 0.20 in the uni-

variate analysis.

Appropriate prophylaxis was given in 24  (22.6%) of the

106 emergency cesarean deliveries and of these, 11/24 (45.8%)

patients had an SSI. The remaining 82 patients from this group

have not received suitable prophylaxis and of these, 46/82

(56.1%) had an SSI. There was no statistically significant dif-

ference (p = 0.099). Appropriate prophylaxis was given in 19

(36.5%) of the 52 elective cesarean delivery patients and of

these, 5/19 (26.3%) patients had an SSI. Adequate prophylaxis

was not given to 33  patients and of these, 10/33 (30.3%) had an

SSI. There was no statistically significant difference (p = 0.899).

No significant difference was  found when evaluating the

subgroups according to type of SSI (superficial, deep and

organ/space) for the risk factors assessed, except for those

already noted in the group as a  whole, especially the duration

of the rupture of membranes.

Discussion

Independent risk factors for post-cesarean SSI, as  described

in the scientific literature that included multivariate analysis,

are young age, obesity, hypertension or preeclampsia, diabetes

mellitus, chorioamnionitis, nulliparity, less than seven pre-

natal visits, extended time from rupture of membranes until

cesarean, emergency cesarean delivery, lack of appropriate

antibiotic prophylaxis, increased surgical time, and birth of

twins.3,14,6,21

It can be  quite difficult to estimate the protective effect of

antibiotic prophylaxis correctly administered 30–60 min  prior
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to the cesarean incision, as  antimicrobials are used both

prophylactically and therapeutically, with many patients con-

tinuing antimicrobial therapy after cesarean delivery.3,15 We

tried to eliminate this bias to  the maximum in the present

study by including in the control group only those patients

with no history of infection or antibiotics use until the 30th

day postpartum, other than the prophylaxis. Of the 158 study

patients, 146 (89%) at the  time of prophylaxis had been admin-

istered with 2 g of intravenous cefazolin noted in their medical

records. Univariate analysis showed that the appropriate use

of antibiotic prophylaxis was a  protective factor for the occur-

rence of SSI (Table 1), reducing the risk by 54% for any type

of SSI, a finding consistent with the literature.22,23 On the

other hand, this same protective effect situation did not hold

true in the multivariate-adjusted odds ratio analysis (Table 2),

suggesting that other variables may have contributed to this

result, such as the extended time for ruptured membranes or

any comorbidities.

The strength of this study includes the number of

participating patients, the evaluated risk factors, and the rep-

resentative nature of the  studied group, given that the Hospital

Fêmina is a free and unrestricted tertiary care center serving a

large proportion of female patients of the city of Porto Alegre

and its metropolitan regions.

The evaluated patients also had a  similar demographic pro-

file to the Brazilian pregnant population. The rate of SSI after

cesarean delivery during the four-year study period was 1.44%,

which is consistent with the data published by the CDC/NHSN

(1.46%).24

Limitations of the present research include the lack of eval-

uation of the indication for a  cesarean delivery (elective or

emergency) and the absence of data in some medical records,

such as the exact time of antimicrobial prophylaxis adminis-

tration and BMI  values. Another important limitation of the

study is to have evaluated the patient records in a period in

which the recommendation was to perform antibiotic prophy-

laxis only at the time of cord clamping, rather than 30–60 min

before the cesarean section incision.

It is important to highlight that patients who had an

emergency cesarean had a  3.3-fold greater risk of SSI  when

compared with the controls. Additionally, no association

was found between the  administration of antibiotic prophy-

laxis and SSI neither in patients who underwent emergency

cesarean nor in those with elective cesarean.

The present study demonstrated an  association on uni-

variate analysis between post-cesarean SSI and number of

internal vaginal examinations, time of membrane rupture,

emergency cesarean and improper use of antibiotic prophy-

laxis. However, this same situation did not hold true in

the multivariate analysis that adjusts for the other risk fac-

tors. Many  publications have questioned the use of antenatal

antibiotic prophylaxis and the risks it could possibly carry to

the mother and fetus, due to both the limited number of ade-

quately powered consistent studies and the small number of

post-cesarean complications in specific situations.15,18,25 The

authors of the present study not only question its use as  a  pro-

phylactic agent based on the data presented here and in  the

literature, but also suggest that prophylaxis perhaps must be

indicated in selected groups of patients undergoing cesarean

section. Well documented risk factors in the literature, such as

emergency cesarean, duration of ruptured membranes, dura-

tion of surgery, excessive vaginal manipulation, obesity, and

surgical risk must form a  part of this decision.18,25 This is a

preliminary conclusion and must be reinforced by subsequent

studies.

Further research with bigger sample sizes and evaluating

additional risk factors are fundamental for a better under-

standing of the causes and evolution of SSI after cesarean

delivery, and in particular the role of antibiotic prophylaxis

in its prevention.

Conflicts  of  interest

The authors declare no conflicts of interest

r  e  f  e  r  e n c e  s

1. Oliveira CO, Ciosak SI. Infection of surgical site in the
following postdischarge: impact in the  incidence and
evaluation of the used methods. Rev Esc Enferm USP.
2004;38:379–85.

2. Cooper NJ, Sutton AJ, Abrams KR. Decision analytical
economic modeling within a  Bayesian framework:
application to prophylactic antibiotics use for caesarean
section. Stat Methods Med  Res. 2002;11:491–512.

3. Olsen MA, Butler AM, Willers DM,  Devkota P, Gross GA, Fraser
VJ. Risk factors for surgical site infection after low transverse
cesarean section. Infect Control Hosp Epidemiol.
2008;29:477–84.

4. McKibben L,  Horan TC, Tokars JI,  et al. Guidance on public
reporting of healthcare-associated infections:
recommendations of the Healthcare Infection Control
Practices Advisory Committee. Infect Control Hosp Epidemiol.
2005;26:580–7.

5. Mitt P, Lang K, Peri A, Maimets M. Surgical-site infections
following cesarean section in an Estonian university hospital:
postdischarge surveillance and analysis of risk factors. Infect
Control Hosp Epidemiol. 2005;26:449–54.

6. Schneid-Kofman N, Sheiner E, Levy A, Holcberg G. Risk factors
for  wound infection following cesarean deliveries. Int J
Gynaecol Obstet. 2005;90:10–5.

7. Yokoe DS,  Noskin GA, Cunningham SM,  Zuccotti G, Plaskett T,
Fraser VJ. Enhanced identification of postoperative infections.
Emerg Infect Dis. 2004;10:1924–30.

8. Talbot TR. Surgical site infections and antimicrobial
prophylaxis. In: Mandell GL, Bennett JE, Dolin R, editors.
Mandell, Douglas and Bennett’s principles and practice of
infectious diseases. 7th ed. New York: Churchill Livingstone;
2009.

9. Consensus paper on the  surveillance of surgical wound
infections. The Society for Hospital Epidemiology of America;
The Association for Practitioners in Infection Control; The
Centers for Disease Control; The Surgical Infection Society.
Infect Control Hosp Epidemiol. 1992;13:599–605.

10. Oliveira JCC, Blank N,  Damerau EF. Fatores de  risco para
infecção de sítio cirúrgico em cirurgia colorretal eletiva. Rev
Bras  Coloproct. 2001;21:75–83.

11. Wilkinson C, Enkin MW.  Manual removal of placenta at
caesarean section. CDS Rev. 2000:CD000130.

12. Diamond MP, Entman SS, Salyer SL, Vaughn WK, Boehm FH.
Increased risk of endometritis and wound infection after
cesarean section in insulin-dependent diabetic women. Am J
Obstet Gynecol. 1986;155:297–300.

http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0005
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0010
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0015
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0020
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0025
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0030
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0035
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0040
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0045
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0050
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0055
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0060


b  r a z  j i  n f e c t d  i  s  .  2  0 1  5;1 9(2):113–117 117

13. Björklund K, Mutyaba T, Nabunya E, Mirembe F. Incidence of
postcesarean infections in relation to  HIV status in a  setting
with limited resources. Acta Obstet Gynecol Scand.
2005;84:967–71.

14. Petter EC, Farret TCF, Scherer JS, Antonello VS. Fatores
relacionados a  infecções de  sítio cirúrgico após
procedimentos obstétricos. Scientia Medica (Porto Alegre).
2013;23:28–33.

15. Baaqeel H, Baaqeel R. Timing of administration of
prophylactic antibiotics for caesarean section: a  systematic
review and meta-analysis. BJOG. 2013;120:661–9.

16. Srun S, Sinath Y, Seng AT, et al. Surveillance of post-caesarean
surgical site infections in a  hospital with limited resources,
Cambodia. J Infect Dev Ctries. 2013;7:579–85.

17. Owens SM, Brozanski BS, Meyn LA, Wiesenfeld HC.
Antimicrobial prophylaxis for cesarean delivery before skin
incision. Obstet Gynecol. 2009;114:573–9.

18. Ledger WJ, Blaser MJ. Are we using too many antibiotics
during pregnancy? BJOG. 2013;120:1450–2.

19. Horan TC, Andrus M, Dudeck MA. CDC/NHSN surveillance
definition of health care-associated infection and criteria for

specific types of infections in the  acute care setting. Am J
Infect Control. 2008;36:309–32.

20. Weber WP, Marti WR,  Zwahlen M, et al. The timing of surgical
antimicrobial prophylaxis. Ann Surg. 2008;247:
918–26.

21. Tran TS, Jamulitrat S, Chongsuvivatwong V, Geater A. Risk
factors for postcesarean surgical site infection. Obstet
Gynecol. 2000;95:367–71.

22. Smaill FM, Gyte GM. Antibiotic prophylaxis versus no
prophylaxis for preventing infection after cesarean section.
CDS Rev. 2010;(1):CD007482.

23. Dinsmoor MJ, Gilbert S,  Landon MB, et al. Perioperative
antibiotic prophylaxis for nonlaboring cesarean delivery.
Obstet Gynecol. 2009;114:752–6.

24. Edwards JR, Peterson KD, Mu  Y, et al. National Healthcare
Safety Network (NHSN) report: data summary for 2006
through 2008,  issued December 2009. Am  J  Infect Control.
2009;37:783–805.

25. Turrentine MA. Antenatal antibiotics: too much, too little, or
just right? BJOG. 2013;120:1453–5.

http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0065
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0070
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0075
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0080
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0085
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0090
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0095
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0100
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0105
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0110
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0115
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0120
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125
http://refhub.elsevier.com/S1413-8670(14)00215-3/sbref0125

	Risk factors for surgical site infection following cesarean section in a Brazilian Women's Hospital: a case–control study
	Introduction
	Subjects and methods
	Results
	Discussion
	Conflicts of interest
	References


