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Abstract: The problem of methicillin-resistant Staphylococcus aureus (MRSA) infections has led to routine surveillance and 

decolonisation strategies. Cardiac surgery unit admissions receive MRSA cultures from nares, skin, throat and wounds/groin, 

and if positive are isolated followed by eradication treatment. This strategy was retrospectively reviewed. The study comprises 

50 patients: 32 successfully decolonized/eradicated carriers and 18 unsuccessfully eradicated carriers. A comparison of pre-

operative characteristics showed no statistically significant differences between the 2 groups with the exception for asthmatic 

patients, where there was only 3.1% of MRSA eradicated patients vs 22.2% in the unsuccessful eradication group (p=0.031). 

There was no difference between the operative patient data of both groups in hospital mortality, post-operative lengths of stay, 

ventilation time, post op IABP (intra-aortic balloon pump), post-operative complications, Cerebrovascular accidents and 

Transient Ischaemic attacks as well as long term complications were not statistically significant. However, there is a 

statistically significant difference between the use of post-operative antibiotics, with 72.2% of unsuccessfully MRSA 

eradicated patients requiring antibiotics postoperatively, compared to 40.6%, (p=0.032). Preoperative asthmatics were more 

likely to fail MRSA eradication/decolonisation. Post operatively MRSA eradication results in the reduction in postoperative 

antibiotic use. 
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1. Introduction 

Colonisation is a pivotal phase in pathogenesis of 

Methicillin Resistant Staphylococcus aureus (MRSA) 

infection. Patients undergoing cardiac surgery are 

particularly susceptible to MRSA infection due to the 

nature of invasive interventions comprising valve 

implantation, extracorporeal circulation, insertion of 

mechanical support devices and prolonged indwelling 

intravenous lines [1]. Barber et al reported the first instance 

of MRSA in 1961 [2]. 

One in five in the general public is persistently colonized 

with Staphylococcus aureus, commonly in the anterior 

nares, followed by the throat, perineum and groin [3]. Also 

30% of the general population develops intermittent 

colonization, with the remainder not susceptible to 

colonization for reasons unknown. Almost 70% of invasive 

S. aureus demonstrate resistance, most of them previously 

colonized with MRSA prior to infection. [4-6]. Evolution of 

MRSA is known to have occurred by the acquisition of a 

mobile genetic element s called staphylococcal cassette 

chromosome mec (SCCmec) which carries the mecA gene 

that encodes PBP2a cell wall protein offering resistance to 

Methicillin as well as ß-lactams [7]. 

The ultimate aim of MRSA eradication or decolonization 

is prevention of both transmission and infection. Several 

guidelines have been set out to attempt eradication of 

MRSA whilst decolonization of MRSA may reduce 
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organism load, which in turn can reduce the risk of 

transmission and infection in the patient [8, 9]. 

Patients with active infections, chronic skin lesions, 

urinary catheters, tracheostomy long lines or other medical 

devices are unlikely to have their MRSA eradicated after 

topical decolonisation therapy. The objective of this study is 

to examine if eradication of MRSA is necessary or MRSA 

suppression/failed eradication is sufficient in prevention of 

potential complications and infections in MRSA colonized 

individuals.  

H0 There is no significant difference between 

postoperative outcomes of patients who have undergone 

successful MRSA eradication and patients with unsuccessful 

MRSA eradication. 

H1 There is a significant difference in post-operative 

outcome between patients who have been successfully 

MRSA eradicated and patients who have not been 

successfully MRSA eradicated. 

1.1. Materials and Methods 

A prospective case series review was undertaken on all 

patients undergoing cardiac surgery between 1
st
 January 2005 

and 31
st
 December 2010 at the Royal Infirmary of Edinburgh. 

Pre-, peri- and post-operative data were collected during 

admission as part of a routine clinical practice.  

1.2. Eradication Protocol 

Screening should consist of 3 swabs, one each from the 

nose, throat and wound (largest wound if there is more than 

one). Where there is no wound a groin swab should be was 

taken. Swabs in bacterial transport medium (e.g. Amies) 

should be used for MRSA screening. 

Swab(s) are used directly for moist areas and moistened 

with sterile saline for dry areas. MRSA 

decolonization/suppression should be considered for every 

patient who is found to be MRSA positive. A risk benefit 

analysis should be done on a case by case basis and 

decolonization should always be undertaken with patient and 

clinician agreement. The decision to attempt MRSA 

decolonization/ suppression ultimately lies with the medical 

team responsible for the patient, but it is assumed that most 

MRSA colonized patients will undergo 

decolonization/suppression unless this is contraindicated or 

inappropriate (e.g. terminal care). 

Systemic antibiotic therapy was defined as treating 

infection caused by MRSA, where the treatment strategy for 

decolonization should be advised by a microbiologist. 

Decolonization/suppression regimen was commenced for 

MRSA positive 5 days prior to operation without delaying 

surgery.  

For high risk operations and when surgery was not urgent, 

decolonization with follow up re-screening was considered. 

Patients undergoing surgery who had their MRSA 

successfully eradicated still received antibiotic prophylaxis. 

 

1.3. MRSA Decolonization / Suppression Regimen 

a Nose: Mupirocin 2% nasal ointment applied to the inner 

surface of each nostril (anterior nares) three times daily 

for 5 days. 

b Throat: Gargle, mouthwash and oral hygiene with 

chlorhexidine gluconate 0.2% mouthwash solution 

twice daily for 5 days. 

c Body: Chlorhexidine gluconate 4% (Hibiscrub) solution 

as soap/shampoo substitute once daily for 5 days.  

1.4. Re-screening Following MRSA Decolonization 

At least 48 hours after treatment Swabs were collected 

from nose, throat and largest wound or groin if there is no 

wound. 

Second screening was undertaken on receipt of the first 

screening negative results and the third screening 

commenced on receipt of the second screening negative 

results.  

Third and subsequent courses of decolonization are not 

recommended because of low rate of success, and increased 

risk of developing resistance. 

Recognized complications of MRSA infections were based 

on Shekar L. C. Reddy
 
et al [10]. 

Continuous variables are shown as median with 25th and 

75th percentiles due to non-normality of data. Categorical 

data are shown as percentages. Univariate comparisons were 

made with Chi-square tests or Fisher’s exact test. 

All statistical analysis was performed using SPSS 19 for 

Mac, SPSS Inc., an IBM Company. 

2. Results 

There were 50 (1.13%) patients with positive MRSA 

colonization preoperatively during the study period (of 

whom) 32 were successfully eradicated with 3 consecutive 

positive swabs vs. 18 patients who either did not undergo 

eradication or had unsuccessful eradication. 

These patients with associated mortality are detailed in 

Table 1. Annual carrier status and infection rates are depicted 

in Figure. 1. 

 

Figure 1. Annual carrier and decolonization status. 

Rate of infection in two groups is demonstrated in Figure 2. 
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Figure 2. Distribution of Clinical MRSA infections according to preoperative MRSA status. 

Table 1. Patients with associated mortality. 

MRSA Status Number of patients Percentage In -hospital Mortality  

All Preoperative Carriers 50 4.0 

Successfully eradicated Preoperative carriers 32 3.1 

Unsuccessfully eradicated Preoperative carriers  18 5.6 

Preoperative carriers with post op surgical infection 26 3.8 

Preoperative carriers without post op surgical infection 24 4.0 

Table 2. Pre-, peri- and post-operative characteristics. 

Preoperative variable(s) Successful Decolonization (n=32) Unsuccessful Decolonization (n=18) p-value 

Age (years) 71.0(62.3, 76.3) 73.0(68.8, 73.5) 0.169 

BMI(kg/m2 ) 28.2(26.0, 30.6) 26.3 (23.4, 30.3) 0.101 

Female (%) 37.5 27.8 0.488 

EF<30% (%) 12.5 0 0.118 

Diabetes (%) 28.1 16.7 0.361 

COPD (%) 15.6 16.7 0.118 

Asthma (%) 3.1 22.2 0.031 

Current Smoker (%) 15.6 5.6 0.293 

Hypertension (%) 21.9 33.3 0.375 

PVD (%) 18.8 33.3 0.246 

Emergency operation (%) 21.9 22.2 0.977 

EuroSCORE  4.29(2.85, 8.23) 4.01(2.81, 7.14) 0.742 

 

Peri-operative Variable MRSA(N=50) Successful Decolonisation Unsuccessful Decolonisation p-value 

Total Bleeding (ml) 770.0 (480,0,1140.0) 790.0 (462.5, 1160.0) 0.808 

X clamp time (min) 37.0 (0.0, 71.3) 33.5 (0.0, 75.3) 0.324 

Bypass time (min)  88.0 (0.0, 123.5) 75.5 (0.0, 120.0) 0.425 

Op time (min) 180 (170, 241.3) 192.5 (140, 242.8) 0.385 

In hospital mortality (%) 3.1 5.6 0.674 

Post Op antibiotic (%) 40.6 72.2 0.032 

Renal Failure (%) 9.4 22.2 0.209 

CVA/TIA (%) 12.5 5.6 0.432 

Ventilation time (mins) 847.5 (521.3, 1061.3) 900.0 (540.0, 1218.8) 0.853 

Post Op IABP (%) 9.4 0.0 0.180 

Post Op Complications (%) 46.9 50.0 0.832 

In hospital stay (hrs)  142.3 (118.8, 176.4) 157,8 (126.9, 239.8) 0.703 

Long term complications (%) 9.4 27.8 0.088 

Continuous data shown with median values and 25th and 75th percentiles 

Categorical data shown as percentages 

A comparison of in hospital mortality between the 2 

groups revealed no significant difference, 3.1% vs. 5.6% 

(p=0.674). Post operative characteristics are presented on 

table 1 which did not differ significantly between the two 

groups. There was a significant difference between the two 

groups in the usage of antibiotics post-operatively, 72.2% of 

unsuccessfully MRSA eradicated patients vs. 40.6%, 

(p=0.032). 

3. Discussion 

According to the findings, there was only a significant 

difference in postoperative antibiotic usage, which was 

considerably more in the unsuccessful eradication group.  



21 Sanjeet Avtaar Singh et al.:  Methicillin Resistant Staphylococcus aureus (MRSA) eradication prior to cardiac surgery  

 

Combes et al, reported no difference in outcome between 

MRSA and MSSA mediastinitis sampling 371 patients with 

mediastinitis [11]. However Zangrilo et al [12] concluded 

that there is a strong association between the development of 

MRSA and mortality following cardiac surgery, with 

unproven causes and effects. These results highlight the need 

to minimize the risk of MRSA infections within the cardiac 

setting as although it carries a small incidence; there is a 

higher associated mortality rate. It must also be stated 

however that most studies have shown that non-survivors 

with MRSA also had more comorbidities and therefore it is 

arguable whether or not MRSA infections played a part for 

mortality [10].  

Kalra et al and Cho et al both drew similar conclusions 

that there was an increase in MRSA colonisation among 

patients in the intensive care setting. The susceptibility to 

colonisation therefore may also be associated with 

comorbidities although this remains unproven. [13, 14] 

Large scaled double blind randomized controlled studies 

for MRSA decolonisation have largely been inconclusive 

with regards to cardiac surgery. Perl et al concluded that there 

was no significant reduction in rates of all nosocomial 

infections or those caused by S. aureus. [15] But there was a 

significant reduction in all nosocomial infections in patients 

who were nasal carriers. One particular cohort study with 

conclusive results was by Cimochowski et al [7], showing a 

significant reduction in overall Surgical Site Infection (SSI) 

rate in active group, but noted an increment in proportion of 

wound infections caused by MRSA intranasal Mupirocin 

treated group compared to the no intervention group.  

In Orthopaedic surgery, Kalmeijer et al demonstrated no 

difference in the rate of superficial surgical site infection 

however deep surgical site were almost eliminated by just 

eradicating MRSA in the anterior nares. Intervention did not 

result in statistically significant overall reduction in MRSA 

complications. It is concluded that MRSA eradication is a 

good preventative method, but should be utilised alongside 

regular surveillance to ensure MRSA infections are 

controlled [16].  

Suzuki et al, described a significant reduction in chest 

infections without significant reduction in SSI with no 

reduction in rates of nosocomial MRSA SSI infections in 

abdominal digestive surgery [17].  

MRSA eradication proved to be of great benefit to patients 

requiring renal replacement therapy that showed a significant 

decrease in S. aureus infections [18]. Two randomised 

placebo controlled double blinded trials were conclusive with 

similar results in these populations. A multicentre 

randomised control trial may answer some of the 

inconclusive outcomes with larger samples and a more 

stringent framework for eradication. Literature has been 

similar in their reports that Mupirocin appears to be the most 

commonly used agent for eradication of nasal carriage, with 

less studies done on the other swab sites [19].  

This study demonstrates that asthmatic patients are 

susceptible of developing resistance to eradication protocol. 

This can be due to previous frequent usage of antibiotic by 

asthmatic patients. It also showed no significant difference in 

the occurrence of the post-operative mortality as well as 

complications in MRSA eradicated patients vs. MRSA 

patients. 

The major limitation in this study was the small sample 

size of patients. Ideally 3 separate cohorts evaluating the 

postoperative outcomes of should have been considered, 

successful eradication, MRSA suppression and MRSA 

decolonization not attempted. Other limitations include the 

assumption that patients had to have had complications that 

were severe enough to warrant in hospital treatment, and 

those that were managed in the primary care setting were not 

included. 
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