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INTRODUCTION:  Coronary artery bypass (CAB) is a type of corner stone treatment of the advanced 

coronary disease which has impressive survival and symptomatic benefits [1]. Whereas the progress in the 

surgical procedure and prophylaxis is improved, sternal wound infections are still a significant issue. These 

diseases are linked to increased morbidity, mortality and general consumption of healthcare resources during 

the postoperative period [2]. Patients with diabetes are prone to contract sternal wound infection. Diabetic 

individuals due to faulty immunity, damage to the microvasculature and inadequate wound healing are twice or 

three times more prone to developing periodontal ailments in comparison with non-diabetic subjects [3,4]. 

Although the existing standard interventions like perioperative systemic antibiotics and strict glycemic regulation 

help in risk minimization, the development of infection is not entirely eradicated [5]. 

ABSTRACT 

Background: Although surgical practice and prophylaxis have improved still sternum wound infection is an expensive and 

severe problem of coronary artery bypass (CABG). Diabetic patients are, however, a very high-risk group of this 

complication because they have a weakened immunity and a slow healing of wounds. Although systemic antibiotic 
prophylaxis has remained very popular, its shortcomings have created interest in the usage of topical methods. The 
effectiveness of topical vancomycin powder in high-risk diabetic patients needs to be studied to generate local evidence. 
Objective: To determine the effectiveness of topical vancomycin application to the edges of the sternum in decreasing the 

sternal wound contamination rate in diabetic post-CABG patients. 

Methods: This quasi-experiment was done in a tertiary cardiac care institution. 100 eligible diabetic post-elective CABG 
patients were randomly assigned to two groups. The Vancomycin group (n = 50) received topical application of 1 gram of 

vancomycin powder on sternum while comparison group (n = 50) received standard care without the topical vancomycin. 
The incidence of sternal wound infection in 30 days was determined through the criteria of Jones. Data was entered on 
SPSS v23.0. Multivariate analysis was done. 
Results: Overall, the occurrence of sternal wound contamination was 8% in Vancomycin group and 26% in Control group 
with p=0.016 while Infection of deep sternal wound was present in 2% and 12% respectively. Vancomycin group had a 
significantly lesser median hospital stay associated to the comparison group, 7 and 8 days respectively (p=0.026). Topical 
vancomycin was found an independent protection on multivariate analysis with an adjusted odds ratio of 0.25 and 95% 
Confidence Interval [0.07-0.84, p=0.025). 
Conclusion: Topical vancomycin use is effective in preventing the occurrence of sternal wound infection as well as in the 

reduction of hospital stay in diabetic patients after CABG. 

Keywords: Coronary Artery Bypass; CABG, Diabetes Mellitus; Surgical Wound Infection; Vancomycin; Cardiac Surgical 
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Systemic prophylaxis pitfalls, including suboptimal tissue penetration and emerging antibiotic resistance, have 

necessitated research into localized antibiotic administration [6]. Topical vancomycin is a contender under this 

approach owing to its tenacious in-vitro efficacy against Gram-positive organisms, including methicillin-resistant 

Staphylococcus aureus and coagulase-negative staphylococci, which dominate sternal wounds infection [7]. 

But the efficiency of topical vancomycin too remains variable in the literature of cardiac surgery, with newer 

studies contradictory to one another in conclusions [8]. This variability highlights the importance of context-rich 

evidence among diabetic individuals in populations with high prevalence of diabetes. Therefore, this study is 

considered to assess the effectiveness of topical vancomycin application to the edges of the sternum in 

decreasing the sternal wound contamination rate in diabetic post-CABG patients at a tertiary cardiac care center 

in Pakistan. 

 

METHOD: This quasi-experimental study and conducted at the Department of Cardiac Surgery, Armed 

Forces Institute of Cardiology/National Institute of Heart Diseases, Rawalpindi, (9/2/R&D/2025/341) over a six- 

month period from March 2025. Recorded informed consent was acquired from all participants. One hundred 

adult diabetic patients arranged for elective CABG were enrolled via non-probability consecutive sampling. 

Patients were allocated to a Vancomycin group (n=50) that received topical vancomycin prophylaxis or a Control 

group (n=50) that received standard care alone. Diagnosed diabetes mellitus (Types 1 or 2) with a glycated 

hemoglobin level of 7 and above, the age of 30-65 years, BMI 20-35 kg/m2 and those who underwent elective 

CABG were included. The patients who underwent emergency surgery had active infections at the time of 

surgery, documented vancomycin allergy, immunocompromised state, or scheduled concomitant cardiac 

procedures were excluded from the study. 

All patients were managed based on standardized institutional protocols. Pre-op prophylactic intravenous 

antibiotics (cephalosporin) were administered within one hour of skin incision. Glycemic control was maintained 

in the post-op period with intravenous infusion of insulin with a target of serum glucose under 180 mg/dL in the 

first 48-72 hours. There was a consistent operative approach with the use of cardiopulmonary bypass, median 

sternotomy, and internal mammary artery harvest. Closure of the sternum was done with interrupted stainless- 

steel wires. In the Vancomycin group, 1 gram of sterile vancomycin powder was sprinkled on the sternal edges 

before end. The comparison group received normal saline irrigation of the sternum as a standard protocol. This 

fixed dose was used for all patients in the intervention group, consistent with common clinical practice in existing 

studies [1,3]. Published literature suggests the Vancomycin dosage as 20-25 mg/kg of the body weight [9,10]. 

Occurrence of sternal wound contamination during 30 days after operation, classified as either superficial or 

deep based on Jones' criteria, was the main outcome measure. Secondary consequences were the requirement 

for surgical debridement, antibiotic up-gradation, surgery due to re-exploration, and lengths of ICU stay, 

mechanical ventilation, and in hospital stay. 

The sample size was calculated using the world health organization sample size calculator. With the assumption 

that incidence in the intervention group as 4, and in the comparison group as 20, with 95 percent confidence 

level, power of study 80 percent and 5 percent margin of error, the minimum number of patients needed were 

84 [21]. The sample population was taken as 100 patients to include the possible loss. The data was analyzed 

using SPSS version 23.0. Continuous variables were represented in terms of mean, standard deviation or 

median with interquartile range whilst categorical variables were represented in terms of frequencies and 

percentages. Appropriate between-group comparisons were made with independent t-tests, Chi-square tests 

and Fisher exact tests. Binary logistic regression was used to adjust confounders. p of less than 0.05 was 

counted as statistically significant. Institutional ethical review committee (Reference No: 9/2/R&D/2025/341 

dated 5th Mar 2025) approved the research. 

 

RESULTS: The baseline demographic, clinical, and intraoperative characteristics were similar among the 

Vancomycin and Control groups, as detailed in Table I. there were no observed statistically important differences 

in gender, age, body mass index, ejection fraction, comorbidities, or intraoperative parameters, such as aortic 

procedure time, number of grafts, cardiopulmonary bypass time, and cross-clamp time performed. 
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Table 1: Baseline Demographic and Clinical Characteristics of the Study Participants 

 
Characteristic Vancomycin Group (n=50) Control Group (n=50) p-value 

Age (years), Mean ± SD 54.9 ± 6.9 54.3 ± 6.7 0.6611* 

Gender, n (%)   0.6622** 

Male 35 (70.0) 37 (74.0)  

Female 15 (30.0) 13 (26.0)  

BMI (kg/m²), Mean ± SD 29.5 ± 3.3 28.8 ± 3.7 0.3181* 

Smoking History, n (%) 25 (50.0) 23 (46.0) 0.8432** 

Hypertension, n (%) 19 (38.0) 17 (34.0) 0.6832** 

Dyslipidemia, n (%) 22 (44.0) 17 (34.0) 0.3112** 

Chronic Kidney Disease, n 

(%) 

16 (32.0) 19 (38.0) 0.6812** 

Peripheral Vascular Disease, 

n (%) 

14 (28.0) 17 (34.0) 0.6712** 

Ejection Fraction (%), Mean ± 

SD 

50.2 ± 8.2 49.0 ± 8.6 0.4631* 

CPB Time (min), Mean ± SD 117.7 ± 28.8 118.9 ± 33.0 0.8541* 

ACC Time (min), Mean ± SD 59.7 ± 14.6 60.5 ± 16.8 0.7921* 

Procedure Time (min), Mean 

± SD 

174.3 ± 32.2 177.1 ± 37.9 0.6861* 

Number of Grafts, Mean ± SD 2.7 ± 0.8 2.6 ± 0.8 0.5301* 

Age (years), Mean ± SD 54.9 ± 6.9 54.3 ± 6.7 0.6611* 

Gender, n (%)    

Male 35 (70.0) 37 (74.0) 0.6622** 

Female 15 (30.0) 13 (26.0)  

BMI (kg/m²), Mean ± SD 29.5 ± 3.3 28.8 ± 3.7 0.3181* 

Smoking History, n (%) 25 (50.0) 23 (46.0) 0.8432** 

Hypertension, n (%) 19 (38.0) 17 (34.0) 0.6832** 

Dyslipidemia, n (%) 22 (44.0) 17 (34.0) 0.3112** 

Chronic Kidney Disease, n 

(%) 

16 (32.0) 19 (38.0) 0.6812** 

Peripheral Vascular Disease, 

n (%) 

14 (28.0) 17 (34.0) 0.6712** 

Ejection Fraction (%), Mean ± 

SD 

50.2 ± 8.2 49.0 ± 8.6 0.4631* 

 

 
*Independent t-test; **Chi-square test; SD: Standard Deviation; BMI: Body Mass Index; CPB: Cardiopulmonary Bypass; 

ACC: Aortic Cross-Clamp 

We observed a significant reduction in the primary outcome with topical vancomycin. The overall occurrence of 

sternal wound infection was 8% in the Vancomycin group compared to 26% in the Control group (p=0.016). 

Deep sternal wound infections occurred in 2% and 12% of patients, respectively (Table 2). 
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Table 2: Comparison of Primary and Secondary Outcomes Between Study Groups 
 

Outcome Vancomycin Group 

(n=50) 

Control 

Group (n=50) 

p-value 

Primary Outcome    

Any Sternal Wound Infection, n (%) 4 (8.0) 13 (26.0) 0.016* 

Superficial SWI 3 (6.0) 7 (14.0) 0.322* 

Deep SWI 1 (2.0) 6 (12.0) 0.112* 

Secondary Outcomes 
   

Need for Surgical Debridement, n (%) 1 (2.0) 6 (12.0) 0.112* 

Antibiotic Escalation, n (%) 0 0 - 

2nd Line IV Antibiotics 2 (4.0) 8 (16.0) 0.094* 

3rd Line IV Antibiotics 1 (2.0) 4 (8.0) 0.360* 

Last Line IV Antibiotics 1 (2.0) 2 (4.0) 1.000* 

Re-exploration Surgery, n (%) 5 (10.0) 4 (8.0) 1.000* 

ICU Stay (days), Median [IQR] 2.0 [2.0, 3.0] 3.0 [2.0, 3.0] 0.243** 

Hospital Stay (days), Median [IQR] 7.0 [6.0, 9.0] 8.0 [7.0, 11.0] 0.026** 

Ventilation Duration (hours), Median [IQR] 9.0 [7.0, 14.0] 10.0 [8.0, 

15.0] 

0.382** 

*Fisher's Exact Test; **Mann-Whitney U Test; Statistically significant (p<0.05); IQR: Interquartile Range 

Upon analysis the secondary outcomes showed a lower need for surgical debridement in the Vancomycin group 

(2.0% vs. 12.0%). The median total hospital stay was observed to be significantly shorter for the Vancomycin 

group (7.0 days) as associated to the Control group (8.0 days, p=0.026). Other secondary outcomes like 

intensive care unit stay and the ventilation duration showed no significance difference. Upon adjusting for age, 

smoking status and BMI the binary logistic regression analysis confirmed the topical vancomycin as an 

independent protective factor against sternal wound infection (Adjusted Odds Ratio=0.25, 95% Confidence 

Interval [0.07-0.84], p=0.025). 

DISCUSSION:  Our current study presents clear evidences that the therapeutic use of topical vancomycin 

to the sternal margins greatly lessens the occurrence of sternal wound infections among a high-risk population 

of diabetic patients who receive CABG. The observed decrease in the overall infection rates from 26.0% in the 

control to 8.0% in the intervention population was clinically as well as statistically significant. This preventive 

efficacy was strongest in the setting of deep sternal wound infections with high mortality and morbidity [11]. 

Our findings are reliable with the existing works on local antibiotic prophylaxis. A recent meta-analysis done by 

Kowalewski et al. reported that the regional antibiotic delivery reduced the odds of sternal wound infection by 

over 50% [1,12]. The more noticeable effect seen in our study may therefore be the result of the careful 

enrollment of diabetic patients, a subgroup with an inherently higher risk that stands to benefit more absolutely 

from enhanced prophylaxis [2,13]. Deep sternal wound infections in our series were significantly reduced, 

corroborating Lazar et al., who, in his study, reported a virtual elimination of such infections with a protocol 

similar to ours [3]. 

The mechanistic argument for this intervention is well supported. Topical therapy attains local tissue levels of 

vancomycin which significantly exceeds minimum inhibitory concentrations of typical pathogens such as 

methicillin-resistant Staphylococcus aureus and coagulase-negative staphylococci [4,14]. Thus, this practically 

avoids the notions of systemic therapy such as variable tissue penetration. The observed trend toward lower 
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antibiotic  increase  in  the  vancomycin  group  also  supports  its  biological  efficacy  [15]. 

In our study the noteworthy reduction seen in total hospital stay with intervention has significant health economic 

implications. In the research studies performed earlier, researchers have estimated the increasing costs due to 

unnecessary hospitalization in order to treat deep sternal wound infections [5,16,17]. The topical vancomycin 

provides a cost-saving strategy to forego these complications. 

It is important to note that the advantage of the intervention was apparently wound-orientated. Intensive care 

unit admission, ventilation length, and re-exploration rates showed no noteworthy variation, which shows a 

selective influence on the infection prevention and no significant impact on other postoperative recovery areas. 

The similar re-exploration rate also points to no obvious rise in bleeding risk, in favor of the procedure's safety. 

The encouraging findings of the study we performed need to be put into context with the rest of the scholarly 

literature. Servito et al. reported no considerable value of topical vancomycin in the double-blind randomized 

trial that he performed [6]. The methodological differences present in these studies, such as variation in the 

base risk profile in the population investigated or in the application technique itself, could explain these 

inconsistent results. Our single-center focus on diabetic individuals probably enhanced the population with 

individuals who get the most benefit from optimized local prophylaxis [18,19]. 

There are several limitations of our study which we have acknowledged. Firstly, the quasi-experimental design, 

though pragmatic, carries the integral risks of collection bias. Secondly, the single-center nature of our study 

may affect the generalizability of the findings to other settings [20]. Nevertheless, the use of standardized 

protocols and consecutive enrollment strengthens internal validity. We recommend that future multi-center RCTs 

be performed to approve these results and establish definitive clinical guidelines. 

 

CONCLUSION: In the diabetic patients who are suffering CABG, the topical application of vancomycin to 

sternal edges previous to conclusion significantly reduces the occurrence of sternal wound contaminations. Our 

study demonstrated a marked protective effect against deep sternal infections. The intervention was also related 

with a significant lessening in the total duration of hospital stay. 
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