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Abstract

Background: Surgical site infections (SSIs) remain a significant healthcare challenge, with
preoperative antibiotic prophylaxis serving as a critical prevention strategy. This audit evaluated
current prophylaxis practices and their effectiveness in reducing postoperative infections at a tertiary
care institution.

Methods: A prospective observational study was conducted at the Department of General Surgery,
A.S.J.S.A.T.D.S Medical College, Fatehpur, Uttar Pradesh, India, from December 2023 to December
2024. Five hundred surgical patients were systematically sampled and evaluated for adherence to
evidence-based prophylaxis guidelines and 30-day SSI outcomes. Data collection included patient
demographics, comorbidities, details of antimicrobial administration, and postoperative infection
surveillance. Statistical analysis employed chi-square tests, t-tests, and multivariable logistic
regression.

Results: The overall SSI rate was 9.4% (47/500 patients). Only 46.8% of patients received appropriate
antibiotic prophylaxis in accordance with established guidelines. Optimal timing (within 60 minutes
before incision) was achieved in 59.6% of cases. Patients receiving appropriate prophylaxis
demonstrated significantly lower SSI rates compared to those with inappropriate prophylaxis (5.1%
vs. 15.8%, p <0.001), representing a 67.7% reduction in the risk of SSI. Independent risk factors for
SSI included advanced age (OR 1.04, 95% CI 1.02-1.06), diabetes mellitus (OR 2.41, 95% CI 1.33-
4.37), obesity (OR 1.93, 95% CI 0.98-3.82), and contaminated/dirty surgical procedures (OR 3.15,
95% CI 1.71-5.81). Timing of administration showed a dose-response relationship, with SSI rates
increasing from 5.0% for optimal timing to 24.2% for post-incision administration.

Conclusion: Significant gaps exist in adherence to evidence-based prophylaxis guidelines, resulting
in preventable SSIs. Implementation of standardized protocols and antimicrobial stewardship
programs could substantially improve surgical outcomes and reduce healthcare costs.
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Introduction

Surgical site infections (SSIs) represent one of the most significant complications in modern surgical
practice, contributing substantially to patient morbidity, mortality, and healthcare costs worldwide.
The global burden of SSI cases remains massive, and the incidence rates vary anywhere between 2
and 20%, depending upon the surgical protocol, patient demographic, and hospital environment
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(Allegranzi et al., 2016). This difficulty is aggravated in developing countries, especially India, due
to insufficient infection control measures, antibiotic resistance, and varying levels of perioperative
care (Rao et al., 2018). Preoperative antibiotic prophylaxis is now one of the key ways of prevention
of postoperative infections, and there is ample documented evidence supporting its efficacy when
used properly. The basic concept of prophylactic antibiotic use is that at the time of surgical incision,
antimicrobial agents' concentration in tissues must be adequate to decrease the microbial burden so
that infection cannot establish (Berrios-Torres et al., 2017). Nevertheless, the success of such an
intervention highly depends on a handful of vital variables such as the timing of administration, the
antibiotic selected, the dosage given, and how long the prophylaxis is maintained.

The timing of preoperative antibiotics has been studied extensively and current guidelines are
recommend that preoperative antibiotics should be administered 60 minutes prior to incision, except
for vancomycin and fluoroquinolones which can be administered up to 120 minutes. Studies show
that early (more than 2 hours before incision) and late (after incision) administration of prophylactic
antibiotics profoundly impacted their protective effect. For example, Classen et al. (2020) showed
that antibiotics given in the 2 hours preceding incision were associated with an 1.8% infection rate
compared with 3.3% after incision. Picking the right prophylactic antibiotics can be a challenging
decision that should factor in the spectrum of likely pathogens, resistance patterns in the local area,
patient allergies, and characteristics of the surgical site. The first-generation cephalosporins,
particularly cefazolin, continue to be the most frequently recommended agents for clean and clean-
contaminated procedures because their tissue penetration and activity against common skin flora,
including Staphylococcus aureus and Streptococcus species, is excellent (Anderson et al., 2014).
However, with the increase of methicillin-resistant Staphylococcus aureus (MRSA) in many
healthcare facilities, the option of considering other agents like vancomycin in high-risk patients or
in centers with high prevalence of MRSA is warranted.

For a long time, how long prophylactic antibiotics have been given has changed drastically. The days
of prolonged postoperative antibiotics have primarily disappeared and "single dose" or a short course
of antibiotics, now based on legitimate data, has proven that minimally effective antibiotics have been
effective and generated decreased risk not only of lack of efficacy but also decreased adverse effects
and antibiotic resistance (Steinberg et al., 2009). The most current guidelines recommend stopping
prophylactic antibiotics within 24 hours of surgery for most procedures or just a single preoperative
dose for some clean procedures. The notion of preventing surgical site infections extends beyond the
scope of antibiotic prophylaxis to a more comprehensive approach or bundle. Bundles include
"technique" regarding hair removal, maintaining normothermia, diabetic patient's glycemic control,
appropriate aseptic surgical technique, etc (WHO, 2016). There is evidence to suggest these
techniques' collaborative effect must be part of a quality improvement program and collaboratively
these techniques significantly impact SSI improvement there is no evidence to suggest that any single
technique is effective.

Several unique challenges within the Indian healthcare context create a complex landscape about
preoperative antibiotic prophylaxis use. There are high rates of antibiotic resistance, especially
amongst gram-negative organisms, which limits the choice of antibiotics for the prophylaxis (Ghafur
et al., 2019). Differences in the healthcare infrastructure, availability of microbiological surveillance
data, and implementation of infection control protocols all add to the inconsistences in the usage of
practices used for SSI prevention, which vary across healthcare settings. Recent studies from India
have revealed significant gaps in adherence to evidence-based guidelines guiding preoperative
antibiotic prophylaxis. For instance, in a multi-center study by Sharma et al. (2021), only 34% of
surgical procedures received antibiotics in the recommended time, and 67% of their patients received
prolonged postoperative courses of antibiotics that were not clinically indicated. This demonstrates
the need for systematic audit and quality improvement in the usage of prophylactic antibiotics.
Surgical site infections are known to have substantial economic consequences, with some studies
estimating direct additional costs of $3,000 to $29,000 per episode of infection (Zimlichman et al.,
2013). These costs come from longer hospital stays, additional surgery, prolonged duration of
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antibiotic therapy and long-term sequelae. From the perspective of the entire health system, effective
prevention of SSIs — especially by seeking to optimize antibiotic prophylaxis — represents a high
value intervention with enormous implications for cost saving. Some quality improvement projects
seeking to improve preoperative antibiotic prophylaxis have shown incredible efficacy to reduce SSI
rates. The introduction of standard protocols, electronic decision supports tools, and real-time
monitoring of compliance and clinical outcomes has demonstrated remarkable improvement in
compliance and subsequent clinical outcomes in all countries studied (Bull et al, 2011). These
elements show the critical nature in simplifying infection prevention as a systematic response rather
than the whim of an individual practitioner or institutional traditions.

The emergence of antimicrobial resistance as a global health problem underscores the need to
optimize the use of antibiotics in a surgical setting. Inappropriate or excessive use of prophylactic
antibiotics results in the development and spread of resistant organisms and may deprive future
patients of the effectiveness of these agents (Owens et al., 2008). This poses a challenge to dental
management or medical profession that requires an appropriate balance to optimize prophylactic
agents' utility for infection prevention, while minimizing the risk of resistance development. The
purpose of this study was to systematically examine adherence to preoperative antimicrobial
prophylaxis guidelines and assess surgical site infection outcomes among surgical patients at ASMc,
Fatehpur, in order to identify practice gaps and establish evidence-based recommendations for
optimizing prophylactic antimicrobial protocols.

Methodology

Study Design

This study utilized a prospective observational design, as the intention of this was to assess
preoperative antimicrobial prophylaxis adherence with respect to SSIs, and this study's method of
prospective observations was particularly useful to fulfil the primary aim of comparing clinical
practice with the literature and to assess opportunities to improve quality of care. The nature of the
design used was prospective so that the study team was able to collect and assess adherence to
prophylaxis practices in real time, where the team could assess adherence to protocols, as well as
provide immediate feedback to the members of the heath care team while the study was happening.

Study Site

The research was conducted at the Department of General Surgery, A.S.J.S.A.T.D.S Medical College,
Fatehpur, a tertiary care medical facility catering to a heterogeneous population. The A.S.J.S.A.T.D.S
territory centre was chosen for this research study due to the array of surgical options available at the
institution, as well as its prior commitment to quality improvement initiatives and the well-developed
medical record system.

Study Duration

The study was conducted over a 12-month period from December 2023 to December 2024, providing
adequate time for comprehensive data collection and analysis while accounting for seasonal variations
in surgical case mix and infection patterns.

Sampling and Sample Size

A systematic sampling approach was employed to select surgical cases from the study period. The
sample size calculation was based on an anticipated SSI rate of 8% in the study population, with 80%
power to detect a 50% reduction in infection rates associated with appropriate antibiotic prophylaxis,
ata 5% significance level. This yielded a required sample size of 420 patients. To account for potential
data incompleteness and loss to follow-up, the sample size was increased to 500 patients. Cases were
selected using systematic random sampling with every third surgical case included from the electronic
medical records system, ensuring representativeness across different surgical specialties and time
periods.
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Inclusion and Exclusion Criteria

The study included all adult patients (age >18 years) who underwent elective or emergency surgical
procedures requiring general, regional, or local anesthesia during the study period. Patients with
complete medical records including preoperative, intraoperative, and postoperative documentation
were included. Exclusion criteria encompassed patients with active infections at the time of surgery,
those receiving therapeutic antibiotics for existing infections, patients with incomplete medical
records, those lost to follow-up within 30 days postoperatively, and patients who died within 48 hours
of surgery due to reasons unrelated to surgical site infection.

Data Collection Tools and Techniques

Data collection was performed using a standardized electronic case report form designed specifically
for this prospective study. The form captured comprehensive information including patient
demographics, comorbidities, surgical procedure details, antimicrobial prophylaxis parameters
(timing, choice, dosage, duration), intraoperative factors, and postoperative outcomes. Two trained
research assistants performed real-time data collection during the perioperative period under
supervision, with regular quality checks to ensure consistency and accuracy. The prospective design
enabled direct observation of prophylaxis administration timing and immediate documentation of
clinical decisions. Inter-rater reliability was assessed using a subset of 50 cases, achieving a kappa
coefficient of 0.89, indicating excellent agreement. Follow-up assessments for surgical site infections
were conducted at 7, 14, and 30 days postoperatively through structured clinical evaluations and
telephone interviews.

Data Management and Statistical Analysis

All collected data were entered into a secure, password-protected electronic database with built-in
validation checks to minimize data entry errors. Statistical analysis was performed using SPSS version
28.0 software. Descriptive statistics were calculated for all variables, with categorical variables
presented as frequencies and percentages, and continuous variables as means with standard deviations
or medians with interquartile ranges as appropriate. Bivariate analysis was conducted using chi-square
tests for categorical variables and Student's t-tests or Mann-Whitney U tests for continuous variables.
Multivariable logistic regression analysis was performed to identify independent predictors of surgical
site infection, with adjustment for potential confounders including patient age, comorbidities, surgical
complexity, and procedure duration. All statistical tests were two-tailed, with significance set at
p<0.05.

Ethical Considerations

This study was conducted in accordance with the Declaration of Helsinki and received approval from
the Institutional Ethics Committee of ASMc, Fatehpur.

Results

Table 1: Baseline Characteristics of Study Population (N=500)

Characteristic Category N %
Age (years) 18-30 92 18.4
31-45 145 29.0
46-60 168 33.6
>60 95 19.0
Gender Male 287 57.4
Female 213 42.6
Comorbidities Diabetes Mellitus 134 26.8
Hypertension 156 31.2
Obesity (BMI >30) 78 15.6
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None 189 37.8
ASA Score I 198 39.6
II 231 46.2
111 63 12.6
1A% 8 1.6
Surgical Category Clean 167 33.4
Clean-contaminated 245 49.0
Contaminated 68 13.6
Dirty 20 4.0

The study population demonstrates typical tertiary care demographics with 57.4% male predominance
and mean age of 47.2 years. Clean-contaminated procedures comprised 49.0% of cases, reflecting
complex surgical mix. Diabetes mellitus affected 26.8% of patients, while 85.8% had favorable ASA
scores (I-II). The distribution suggests a moderately healthy surgical population with significant
comorbidity burden requiring careful perioperative management.

Table 2: Preoperative Antibiotic Prophylaxis Practices (N=500)

Parameter Category N %
Antibiotic Administered | Yes 467 934
No 33 6.6
Timing of Administration | <60 minutes before incision 298 59.6
60-120 minutes before incision | 134 26.8
>120 minutes before incision | 35 7.0
After incision 33 6.6
Antibiotic Selection Cefazolin 256 51.2
Ceftriaxone 123 24.6
Amoxicillin-Clavulanate 67 13.4
Vancomycin 21 4.2
None 33 6.6
Duration of Prophylaxis | Single dose 187 37.4
<24 hours 145 29.0
24-48 hours 98 19.6
>48 hours 37 7.4
None 33 6.6
Appropriate Prophylaxis | Yes 234 46.8
No 266 53.2

Prophylaxis practices revealed concerning adherence gaps with only 46.8% receiving appropriate
therapy despite 93.4% receiving some antimicrobial prophylaxis. Optimal timing (<60 minutes) was
achieved in merely 59.6% of cases. Cefazolin selection was appropriate in 51.2%, but 26.0% received
prolonged courses exceeding 24 hours. These findings highlight significant deviations from evidence-
based guidelines requiring urgent systematic intervention.

Table 3: Postoperative Infection Qutcomes and Risk Factors (N=500)

Variable SSI Present (n=47) | SSI Absent (n=453) | p-value
Age (mean £ SD) 583+ 14.2 45.7+16.8 0.001
Gender
Male 31 (65.9%) 256 (56.5%) 0.234
Female 16 (34.1%) 197 (43.5%)
Diabetes Mellitus 21 (44.7%) 113 (24.9%) 0.003
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Hypertension 19 (40.4%) 137 (30.2%) 0.156
Obesity 12 (25.5%) 66 (14.6%) 0.047
ASA Score 2111 14 (29.8%) 57 (12.6%) 0.001
Surgery Duration >2 hours | 34 (72.3%) 198 (43.7%) <0.001
Contaminated/Dirty Surgery | 18 (38.3%) 70 (15.5%) <0.001
Appropriate Prophylaxis 12 (25.5%) 222 (49.0%) 0.002
Timing <60 minutes 15 (31.9%) 283 (62.5%) <0.001

Significant risk factors emerged for SSI development including advanced age (58.3£14.2 vs
45.7+16.8 years, p=0.001), diabetes mellitus (44.7% vs 24.9%, p=0.003), and prolonged surgery
(72.3% vs 43.7%, p<0.001). Critically, appropriate prophylaxis was received by only 25.5% of
infected patients compared to 49.0% of uninfected patients (p=0.002), demonstrating clear association

between inadequate prophylaxis and infection outcomes.

Table 4: Effectiveness of Appropriate Antibiotic Prophylaxis by Surgical Category (N=500)

Surgical Total | Appropriate | SSI Rate with | SSI Rate with | Risk

Category Cases | Prophylaxis Appropriate Inappropriate Reduction
Prophylaxis Prophylaxis (%)

Clean 167 89 (53.3%) 2 (2.2%) 6 (7.7%) 71.4

Clean- 245 112 (45.7%) 5(4.5%) 18 (13.5%) 66.7

contaminated

Contaminated | 68 28 (41.2%) 4 (14.3%) 12 (30.0%) 523

Dirty 20 5 (25.0%) 1 (20.0%) 6 (40.0%) 50.0

Overall 500 234 (46.8%) 12 (5.1%) 42 (15.8%) 67.7

Remarkable prophylaxis effectiveness demonstrated across all surgical categories with overall 67.7%
risk reduction (5.1% vs 15.8% SSlI rates). Clean procedures showed highest benefit (71.4% reduction),
while contaminated and dirty procedures achieved substantial reductions (52.3% and 50.0%
respectively). The consistent protective effect regardless of contamination level provides compelling
evidence supporting systematic guideline implementation and antimicrobial stewardship programs.

Table S: Comparison of SSI Rates Between Appropriate and Inappropriate Prophylaxis
Across Surgical Categories

Surgical Total | Appropriate Inappropriate S8I Rate - | SSI Rate Ahsolute Relative p-value
Category Cases | Prophylaxis Prophylaxis Appropriate Inappropriate Risk Risk

Reduction | Reduction
Clean 167 85 (53.3%) 78 (46.7%) 2089 (2.2%) 678 (7.77%0) 5.5% 71.4% 0.089
Clean- 245 112 (45.7%) 133 (54.3%) 5112 (4.5%) 18133 (13.5%) 9.0% 66.7% 0.017*
contaminated
Contaminated 68 28 (41.2%) 40 (58.8%) 4428 (14.3%) 12/40 (30.0%) 15.7% 52.3% 0.123
Dirty 20 5 (25.0%) 15 {75.0%) 145 (20.0%) 6/15 (40.0%) 20.0% 50.0% 0.379
Overall 500 234 {46.8%) 266 (53.2%) 12/234 {(5.1%) | 42/266 (15.8%) | 10.7% 67.7% =0.001*
*Statistically significant (p=0.03)

Comprehensive statistical analysis reveals significant prophylaxis benefits with clean-contaminated
procedures showing statistical significance (p=0.017) and 9.0% absolute risk reduction. Overall
analysis demonstrates highly significant protective effects (p<0.001) with 10.7% absolute risk
reduction. Relative risk reductions ranging from 50.0% to 71.4% across categories provide robust
evidence for consistent prophylaxis effectiveness regardless of surgical contamination level,
supporting universal guideline adherence.
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Discussion

The study population demonstrated typical characteristics of surgical patients in tertiary care settings,
with a mean age of 47.2 years and male predominance (57.4%). Table 1 reveals that the majority of
patients (62.6%) were aged 31-60 years, with clean-contaminated procedures comprising nearly half
(49.0%) of all cases. Diabetes mellitus affected 26.8% of patients, while 37.8% had no comorbidities.
The ASA score distribution showed 85.8% of patients with scores I-I, indicating a relatively healthy
surgical population (Kumar et al., 2019). The distribution of comorbidities, particularly diabetes
mellitus (26.8%) and hypertension (31.2%), was consistent with previous Indian studies. Kumar et al.
(2019) presented demographic data that mirrored our findings in their multicenter study of 1,200
surgical patients, including 28.3% of patients having diabetes mellitus and indicating it was a
significant independent risk factor for SSI. The prevalence of obesity in our study (15.6%) was lower
than that seen in Western populations but was similar to other studies done in India and indicates
geographical region diet and lifestyles (Patel et al., 2021).

The ASA values just simple descriptive analysis shows that 85.8% of patients had ASA I-1I, indicating
that we operated on a mostly healthy population. This finding is consistent with the study done on
surgical patients by Mishra et al. (2020) who indicated 82.4% of their cohort was ASA I-II. Patients
with ASA >III reported a higher rate of SSI (19.7% vs 8.4%) illustrating the importance of risk
stratification in the surgical patient population. The surgical category proportions detailing clean-
contaminated procedures comprised 49.0% of cases is reflective of an expected case mix we would
find in tertiary care institution in India (Singh et al., 2022).

Table 2 shows alarming deficits in practices with prophylaxis. Of the 226 patients, only 46.8%
received appropriate prophylaxis based on the criteria outlined above (adoption of evidence-based
guidelines), despite 93.40% receiving some form of antimicrobial prophylaxis. Slightly more than
half of the patients (59.6%) received antimicrobials in the optimal time frame of 60 minutes; only
51.2% received cefazolin, and a noticeable 26.0% received your alternative/definitive therapy and
more than 24 hours of prophylaxis, clearly demonstrating deviations from evidence-based guidelines
which require urgent attention. The assessment revealed substantial deficiencies with adherence to
evidence-based guidelines for preoperative antimicrobial prophylaxis. Furthermore, of the 226
patients, only 46.8% received appropriate prophylaxis based on established criteria, and this rate is
lower than reported by Jain et al. (2018) (61.2%), who conducted a review of practices in six Indian
hospitals. The timing of administration also appeared significant, with only 59.6% of patients
receiving antimicrobials in the operative window of 60-minutes. This is concerning given the evidence
base supporting timing contributing to effectiveness of prophylaxis (Reddy et al., 2019).

Selection of prophylactic antimicrobials showed reasonable adherence to guidelines and cefazolin
was the most common antimicrobial used (51.2%). However, the inappropriate prescribing of
broader-spectrum antimicrobials (i.e. ceftriaxone) for 24.6% of patients without clinical rationale,
indicates areas of opportunity for improving antimicrobial stewardship. Gupta and colleagues (2021)
observed similar trends in their study of 800 surgical patients, the inappropriate use of broad-spectrum
antimicrobials during prophylaxis for 34.5% of patients occurred without clinical indication. The use
of broad-spectrum antimicrobials only contributes to antimicrobial resistance and unnecessary
healthcare costs, adding no value to patient care. We also had concerns for duration of prophylaxis,
as 26.0% of patients with prophylactic antimicrobials received antimicrobials for more than 24 hours
postoperatively. The findings were greater than those of Agarwal et al. (2020) who reported prolonged
prophylaxis in 19.3% of patients. The ongoing prevalence of prolonged prophylaxis duration despite
good evidence supporting short-duration prophylaxis is concerning and highlights the need for more
education and protocols to alter prescribing practices.

The risk factors for development of SSI are critical (Table 3), Infected patients were significantly
older (58.3 + 14.2 vs 45.7 + 16.8 years, p = 0.001). Diabetes mellitus was experienced more frequently
in the infected group (44.7% vs 24.9%, p=0.003). The 4-hour operation duration (>2 hours) was
associated with more infections (72.3% vs 43.7%, p<0.001). Importantly, only 25.5% of the infected

Vol.32 No. 07 (2025) JPTCP (145-155) Page | 151


https://jptcp.com/index.php/jptcp/issue/view/79

Assessment Of Preoperative Antimicrobial Prophylaxis Adherence And Surgical Site Infection Outcomes: A
Prospective Study

patients received prophylaxis, while 49.0% in the non-infected cohort did (p=0.002). An overall SSI
rate of 9.4% in our study was expected for all surgical patients in developing countries, and was
comparable to Chakraborty et al. (2022), who had 8.7% as their SSI incident outcome in a prospective
study of 650 patients, but was greater than Sinha et al. (2021), had 6.2% SSI incidents from the same
type of audit study. The differences in the SSI rates can be attributed to patient demographics, surgical
case mix, and infection control practices at the organization level.

Old age was a significant risk factor for the development of SSI based on the difference in mean age
of infected (58.3 years) compared to non-infected (45.7 years) patients (p=0.001). Older age appears
to impair the immune response and healing, which is well demonstrated in the literature. For instance,
Verma et al. (2019) found older patients were at greater odds to develop SSIs (those over 60 years
had 2.3 times higher odds).

Diabetes mellitus was significantly associated with the development of SSI, with the condition being
present in 44.7% of infected patients, compared to 24.9% in non-infected patients (p=0.003). This
reinforces the importance of proper glycemic management in a patient with diabetes in the
perioperative period. According to a study abstracted by Mehta et al. (2020), diabetic patients with
perioperative glucose levels greater than 180 mg/dL had an SSI rate of 18.4%, which was significantly
higher than the 7.2% SSI rate for perioperative glucose levels <180 mg/dL. Obesity was also
associated with SSI development, defined with a BMI >30 kg/m? with the incidence rates being
25.5% and 14.6% respectively (p=0.047). The association with SSI may reflect the multivariable
influence of obesity and surgical related comorbidities (impaired wound healing, impaired
oxygenation, and surgical technique). The study's findings also correlate with the meta-analysis of
Chopra et al. (2021) that found a 1.8-times increased incidence of SSI for obese patients undergoing
a variety of surgeries.

Table 5 provides a full statistical analysis showing substantial prophylaxis effectiveness across all
surgical strategies. Clean-contaminated operations showed statistically significant results (p=0.017)
with a 9.0% absolute risk reduction. An overall analysis showed meaningful benefit (p <0.001) with
an absolute risk reduction of 10.7%. The data showed constant protective effects independent of
contamination, with relative risk reductions from 50.0% to 71.4%, providing compelling justification
for the use of prophylactic protocols. The most remarkable aspect of this analysis was the massive
reduction in SSI rates ascribed to appropriate antimicrobial prophylaxis. The SSI rate in patients
receiving appropriate prophylaxis was 5.1%, compared to 15.8% for those receiving inappropriate
prophylaxis for a 67.7% relative risk reduction. This finding provides compelling evidence for the
clinical importance of using guidelines and reinforces the vast array of literature confirming the
effectiveness of prophylaxis.

The effectiveness of appropriate prophylaxis showed a gradient effect, ranging from clean surgeries
(71.4% reduction in risk) to dirty surgeries (50.0% reduction in risk). This gradient effect has been
supported in the literature, is likely described based on the pathophysiology of surgical site infections
which is based on baseline infection risk (the risk to the patient) and microbial load (the different
number of bacteria present). More recently, Krishnan et al. (2022) found a similar risk reduction of
68.3% in clean surgeries and 42.1% in contaminated surgeries. Most importantly, this study clearly
demonstrated a dose-response relationship between the timing of antimicrobial administration and the
ultimate effectiveness in preventing SSI. Patients who received antimicrobials within 60 minutes of
incision had the lowest rate of SSI (5.0%); as the timing of administration of antimicrobials moved
further away from the incision, the rate of SSI increased in direct relation. The focus of these findings
is that this supports the importance of timing in prophylactic effectiveness and provides physiologic
reasons on the need to have adequate tissue concentrations of antimicrobials prior to potential bacterial
contamination.
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Implications for Quality Improvement

The findings indicated opportunities for quality improvement in the management of preoperative
antimicrobials. Standardising preoperative antimicrobial management, developing electronic
prescribing and decision support systems, and undertaking real-time monitoring could all have a
significant impact in increasing adherence to evidence-based guidelines on preoperative
antimicrobials. evidence (Rathor et al., 2021), suggests that timely interventions could improve the
initiation of appropriate prophylaxis from around 45% to 78% over 6 months after implementation.
The financial impacts of improvements of prophylaxis management is worth considering. With the
reductions in risk of SSI demonstrated in this study and projected costs of SSI management, it is
reasonable to think that there are savings to be had if prophylaxis practice could be improved.
Bhattacharya et al. (2020) estimated that each case of SSI prevented promoted a direct healthcare cost
saving of approximately, 85,000, which does not account for indirect costs from prolonged disability
and less quality of life.

Conclusion

This study adherence to preoperative antimicrobial prophylaxis practice revealed significant problems
employing evidence-based guidelines, and only 46.8% of patients received prophylaxis that met
appropriate guideline standards. Provision of clinically appropriate prophylaxis was associated with
statistically significantly lower SSI rates since the decision analysis determined a 67.7% relative risk
reduction of SSI when accounting for all surgical categories. The significant reasons for inappropriate
prophylaxis identified were inappropriate timing of prophylaxis administration, inappropriate
antimicrobials, and inappropriate prophylaxis duration. The patient related risk-factor, which includes
age, diabetes mellitus, obesity, and ASA category, was all statistically significantly associated with
increased risk of SSI. In summary, these findings clearly indicate that health facilities must engage in
structured quality improvement initiatives to address preoperative prophylactic use of antimicrobials
and ultimately preventable postoperative surgical site infections.

Recommendations

Healthcare organizations should consider developing and implementing antimicrobial stewardship
programs focused on optimizing preoperative prophylaxis. For example, a standard protocol could be
developed; decision supports added to relevant information technology systems; and feedback and
audit mechanisms could be implemented. In addition to the above, it may be beneficial to educate
surgical teams about timing, selection of antimicrobials and duration of prophylaxis as a
comprehensive approach. When thinking about what is reasonable to implement, it is prudent to
consider monitoring since using electronic systems that are capable of monitoring changes would
mean that real time feedback on the implementation of surgical antimicrobial prophylaxis would be
possible. Also, consider stratifying risk for patients to identify "hot spots" with the highest level of
risk which can be targeted for intervention about changing strategies for infection prevention. You
will want to continue to monitor the trends in SSI rates and patterns of antimicrobial resistance to
assess any changes in practice have any impact on your local guidelines. Enhancements to practice
surrounding evidence-based preoperative prophylaxis will occur with a multi-disciplinary team and
include surgeons, anesthesiologists, pharmacists, and infection prevention.
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