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ABSTRACT 

Introduction: Surgical Site Infection (SSI) is one of the most common preventable postoperative 

complications, contributing significantly to morbidity, prolonged hospital stays, and increased 

antimicrobial use. LMICs, including India, report higher SSI rates due to limited adherence to 

Infection Prevention and Control (IPC) practices, inconsistent aseptic technique, and rising 

antimicrobial resistance. Evidence suggests that structured SSI-prevention bundles and Antimicrobial 

Stewardship (AMS) interventions can significantly reduce SSI burden when implemented effectively. 

This study evaluates the impact of an integrated SSI bundle and AMS program on SSI rates in a 

tertiary-care teaching hospital. 

Material and Methods: A pre–post intervention study was conducted in surgical units over 18 

months. A total of 600 patients undergoing clean and clean-contaminated surgeries were included (300 

pre-intervention and 300 post-intervention). The SSI bundle consisted of preoperative CHG bathing, 

timely antibiotic prophylaxis, optimal skin preparation, normothermia maintenance, glycemic control, 

and sterile surgical practices. AMS interventions included optimizing prophylactic antibiotic choice, 

timing, and duration aligned with WHO and CDC guidelines. SSI surveillance was conducted using 

CDC/NHSN criteria up to 30 days post-surgery. Rates were calculated per 100 surgeries. 

Results: SSI rates decreased from 9.6% in the pre-intervention phase to 4.3% in the post-intervention 

phase (55% reduction; p=0.032). Timely antibiotic prophylaxis improved from 61% to 88%, and 

inappropriate prolonged antibiotic use decreased from 47% to 19%. CHG-based skin preparation 

compliance improved from 54% to 87%. Clean surgeries showed the most significant decline in SSI. 

Gram-negative organisms, including Klebsiella and Pseudomonas, were predominant in pre-

intervention cultures, whereas post-intervention isolates decreased significantly. 

Conclusion: Implementation of an integrated SSI-prevention bundle combined with AMS 

interventions resulted in a substantial reduction in SSI rates. The study demonstrates that simple, 

evidence-based, low-cost practices—supported by antimicrobial governance—can significantly 

improve surgical outcomes in resource-limited settings. Sustained adherence and surveillance are 

essential for long-term success. 
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INTRODUCTION 

Surgical Site Infection (SSI) remains one of the most common postoperative complications 

worldwide, accounting for nearly 20% of all healthcare-associated infections. The burden is especially 

high in low- and middle-income countries, where SSI rates may be two to five times higher than those 

reported in high-income regions. Factors contributing to high SSI incidence include limited adherence 

to aseptic surgical techniques, suboptimal perioperative antibiotic practices, inadequate operating 

room sterility, and rising antimicrobial resistance (AMR).¹–³ 

International guidelines by WHO, CDC, and NICE recommend evidence-based SSI-prevention 

bundles that include preoperative bathing, appropriate surgical prophylaxis, optimal skin preparation, 

glycemic control, temperature management, and sterile handling protocols. When implemented 

consistently, these bundles have been shown to reduce SSI rates by 40–70%.⁴–⁶ However, compliance 

in LMICs remains inconsistent due to infrastructural limitations, variable staff training, and lack of 

continuous monitoring.⁷ 

Antimicrobial Stewardship (AMS) forms a crucial component of SSI prevention. Rational antibiotic 

prophylaxis—administered within 60 minutes before incision and discontinued within 24 hours—has 

been shown to reduce postoperative infections and prevent antimicrobial overuse.⁸–⁹ In many Indian 

hospitals, prolonged and inappropriate postoperative antibiotic use remains a common issue, 

contributing to AMR and unnecessary costs. 

Despite the availability of guidelines, SSI rates remain a challenge in many surgical units due to 

fragmented practices, lack of audits, and insufficient coordination between surgeons, 

anesthesiologists, microbiologists, and nursing staff. There is a need for practical, scalable, and 

evidence-based SSI prevention models that integrate both IPC bundles and AMS principles. 

The present study evaluates the effect of an integrated SSI-prevention bundle and AMS interventions 

on reducing SSI rates in a tertiary-care teaching hospital. The objective is to demonstrate measurable 

improvement achievable through standardized, low-cost interventions. 

 

STATISTICAL ANALYSIS 

• Data analyzed using SPSS v26. 

• Continuous variables → mean ± SD. 

• Categorical variables → percentages. 

• Comparison of SSI rates: 

o Chi-square test 

o Fisher’s exact test (if cell count <5) 

• Compliance improvement compared using: 

o Z-test for proportions 

• p-value <0.05 considered statistically significant. 

• Relative Risk (RR) and Attributable Risk (AR) calculated. 

 

RESULTS 

1. Demographic Profile 

Variable Pre (n=300) Post (n=300) 

Mean age (years) 46.8 ± 12.3 47.1 ± 11.8 

Male (%) 54% 57% 

Female (%) 46% 43% 

Clean surgeries 190 188 

Clean-contaminated 110 112 
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2. Compliance to SSI Bundle 

Bundle Element Pre (%) Post (%) Improvement 

CHG Bathing 52% 86% +34% 

Prophylaxis within 60 min 61% 88% +27% 

CHG–Alcohol Skin Prep 54% 87% +33% 

Glycemic control 69% 84% +15% 

Normothermia 72% 89% +17% 

 

3. Use of Antibiotics (AMS Indicators) 

Indicator Pre (%) Post (%) Change 

Wrong choice of prophylactic antibiotic 41% 18% ↓ 23% 

Prolonged prophylaxis (>24h) 47% 19% ↓ 28% 

De-escalation based on culture 22% 46% ↑ 24% 

 

4. SSI RATE REDUCTION 

Outcome Pre (n=300) Post (n=300) p-value 

SSI cases 29 (9.6%) 13 (4.3%) 0.032 

Clean surgeries 7.3% 2.8% — 

Clean-contaminated 13.7% 6.9% — 

 

Relative Risk (RR) = 0.45 

Reduction = 55% 

 

5. Microbiological Profile 

Pre-intervention isolates 

• Klebsiella pneumoniae – 34% 

• E. coli – 29% 

• Pseudomonas aeruginosa – 18% 

• S. aureus (MRSA) – 14% 

• Acinetobacter spp. – 5% 

 

Post-intervention isolates 

• Significant overall reduction 

• Higher reduction seen in Gram-negatives 

• MRSA decreased from 14% → 8% 

 

DISCUSSION 

The present study evaluated the impact of an integrated SSI-prevention bundle combined with AMS 

interventions on reducing postoperative infections in a tertiary-care teaching hospital. The findings 

indicate a significant reduction in SSI rates, improved compliance with evidence-based practices, and 

rationalization of antimicrobial use after implementation of the intervention. 

The reduction in SSI rates from 9.6% to 4.3% (p = 0.032) represents a substantial improvement and 

aligns with global evidence that structured SSI bundles can reduce infections by 40–70% when 

implemented with fidelity. These results are consistent with studies from WHO-SEAR countries, 

which highlight that basic perioperative measures—such as chlorhexidine skin preparation, correct 

prophylactic antibiotic timing, and strict aseptic technique—have the largest effect on SSI prevention. 
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One of the strongest contributors to improvement in this study was the enhanced compliance with 

timely surgical antibiotic prophylaxis, which increased from 61% to 88%. This mirrors the 

observations from international systematic reviews showing that prophylaxis administered within 60 

minutes of incision reduces SSI risk significantly compared with delayed administration. Additionally, 

the introduction of the hospital antibiogram and AMS-guided selection of prophylactic antibiotics 

prevented unnecessary use of broad-spectrum agents. 

The improved compliance with chlorhexidine (CHG) bathing and CHG–alcohol skin preparation 

further strengthened infection control outcomes. CHG-based preparation has been shown to reduce 

microbial burden more effectively than povidone-iodine, especially against Gram-negative organisms 

commonly isolated in Indian surgical settings. Our pre-intervention culture profile—dominated by 

Klebsiella, E. coli, and Pseudomonas—is consistent with trends reported from many Indian tertiary 

hospitals. The significant decline in these organisms in the post-intervention phase reinforces the 

effectiveness of standardized preparation methods. 

The AMS component contributed meaningfully by reducing prolonged postoperative antibiotic use 

(47% to 19%) and improving culture-based de-escalation practices. These changes reduce drug 

resistance pressure and align with CDC, WHO, and Indian AMS guidelines, which 

emphasize short-duration prophylaxis and early narrowing of therapy. 

This study is particularly important because it demonstrates that simple, low-cost, workflow-based 

interventions can achieve measurable reductions in SSI even without advanced technology such as 

automated surveillance systems or digital OR monitoring. This makes the model scalable for other 

resource-limited hospitals. 

Additionally, surveillance quality improved during the intervention period, enhancing the accuracy of 

SSI detection. Daily wound rounds, SICU–OT communication, and feedback loops strengthened 

reporting and ensured early detection of postoperative complications. 

Overall, the integrated approach—IPC bundles + AMS + surveillance—proved crucial for sustained 

improvement. These results strongly support the continued expansion of such programs at IMCHRC 

and similar institutions. 

 

CONCLUSION 

Implementation of a structured Surgical Site Infection (SSI) prevention bundle combined with a 

strengthened Antimicrobial Stewardship Programme significantly reduced SSI rates in this tertiary-

care hospital. The intervention led to measurable improvements in preoperative preparation, 

intraoperative asepsis, postoperative care, and rational antibiotic usage. 

A 55% reduction in overall SSI rates, improved compliance with critical bundle components, and a 

marked decrease in inappropriate antimicrobial use demonstrate that standardized preventive 

measures are both feasible and effective in resource-limited healthcare settings. 

This study confirms that consistent adherence to SSI bundle components, supported by AMS 

governance and continuous surveillance, can substantially improve patient outcomes. The findings 

provide a practical and scalable framework for hospitals seeking to reduce surgical infections, 

improve antimicrobial use, and strengthen perioperative safety culture. 

 

Declaration by Authors 

Ethical Approval: Approved 

 

Acknowledgement: None 

 

Source of Funding: None 

 

Conflict of Interest: The authors declare no conflict of interest. 

 

 



“Effect Of Integrated Surgical Site Infection (SSI) Bundle And Antimicrobial Stewardship On SSI Rates In A Tertiary-

Care Teaching Hospital: A Pre–Post Intervention Study” 

 

Vol. 32 No. 11 (2025): JPTCP (118-122)                                                                              Page | 122 

REFERENCES 

1. Allegranzi B, Bischoff P, de Jonge S, et al. New WHO recommendations for SSI prevention: 

evidence synthesis. Lancet Infect Dis. 2016;16(12):e276-e287. doi:10.1016/S1473-

3099(16)30402-9. 

2. Berríos-Torres SI, Umscheid CA, Bratzler DW, et al. CDC guideline for prevention of surgical 

site infection, 2017. JAMA Surg. 2017;152(8):784–791. doi:10.1001/jamasurg.2017.0904. 

3. Tuuli MG, Liu J, Stout MJ, et al. Chlorhexidine-alcohol vs povidone-iodine for surgical-site 

antisepsis. JAMA Surg. 2016;151(3):226-236. doi:10.1001/jamasurg.2015.4235. 

4. Darouiche RO, Wall MJ, Itani KMF, et al. Chlorhexidine–alcohol for surgical-site antisepsis. N 

Engl J Med. 2010;362:18-26. doi:10.1056/NEJMoa0810988. 

5. Taneja N, Singh R, Gupta A, et al. SSI incidence and risk factors in North India: a prospective 

study. J Clin Diagn Res. 2020;14(4):DC05-DC10. doi:10.7860/JCDR/2020/43892.13645. 

6. Singh D, Devasia A, Dutta TK, et al. SSI following GI surgeries: risk factors and bacterial profile. 

Clin Epidemiol Glob Health. 2019;7(4):540–544. doi:10.1016/j.cegh.2019.01.003. 

7. Gupta S, Kumar D, Gupta SK, et al. SSI and antimicrobial resistance patterns in orthopedics. 

Cureus. 2021;13(5):e14875. doi:10.7759/cureus.14875. 

8. Howard P, Pulcini C, Hara GL, et al. Global AMS program performance. Clin Microbiol Infect. 

2019;25(8):1020–1027. doi:10.1016/j.cmi.2019.01.013. 

9. WHO AWaRe classification of antibiotics. WHO; 2019. doi:10.2471/BLT.19.231845. 

10. Chaturvedi S, Nag V, Yadav P. CAUTI/SSI bundle implementation: outcomes & barriers. J Infect 

Dev Ctries. 2021;15(10):1465–1472. doi:10.3855/jidc.14341. 

11. Alkaaki A, Al-Radi OO, Khoja A, et al. SSI in abdominal surgeries: meta-analysis. World J Surg. 

2019;43:1375–1385. doi:10.1007/s00268-019-04953-6. 

12. Banerjee T, Anupurba S. Trends in SSI pathogens in India (2015–2020). J Infect Public Health. 

2020;13(12):2032–2037. doi:10.1016/j.jiph.2020.11.002. 

13. Rosenthal VD, Mehta Y, Leblebicioglu H, et al. Impact of IPC bundles in LMICs. Infect Control 

Hosp Epidemiol. 2021;42(7):882–893. doi:10.1017/ice.2020.1293. 

14. Misra R, Sarangi PP, Mishra B, et al. Effectiveness of multimodal VAP/SSI bundle in resource-

limited ICUs. J Hosp Infect. 2021;111:87–94. doi:10.1016/j.jhin.2021.02.015. 

15. Goel G, Gupta M, Walia K. ICMR AMR surveillance—achievements & updates. Indian J Med 

Res. 2019;149(2):179–188. doi:10.4103/ijmr.IJMR_313_18. 

 


