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ABSTRACT 

The most frequent nosocomial infection in surgical patients is surgical site infection. A cephalosporin is the suggested 

prophylactic antibiotic for the majority of patients having clean-contaminated operations (such as cardiothoracic, 

gastrointestinal, orthopedic, vascular, and gynecologic). The public is informed about hospitals' adherence to infection 

control protocols. Primary care doctors should be aware of the Surgical Care Improvement Project's recommendations since 

they assist with patients' pre- and postoperative care. This meta-analysis and systematic review aim to evaluate the 

effectiveness of prophylactic antibiotics in preventing surgical wound infections during various surgical procedures. By 

integrating data from observational studies, cohort studies, and randomized controlled trials (RCTs), this review seeks to 

demonstrate the impact of prophylactic antibiotic use in reducing the incidence of both superficial and deep surgical wound 

infections when compared to placebo or no antibiotics. The investigation will examine the effectiveness of different antibiotic 

regimens as well as the optimal timings, dosages, and durations of antibiotic administration. Additionally, the evaluation will 

examine the impact of patient-related factors, such as comorbidities, on the effectiveness of prophylaxis. The primary 

outcome will be the rate of surgical wound infections, with the length of hospital stay, adverse events, and medical costs 

acting as secondary outcomes. By addressing the gaps in current clinical practice, this review will offer evidence-based 

recommendations for the use of prophylactic antibiotics in surgical settings. Future clinical guidelines and practices will be 

guided by these suggestions in an effort to enhance patient outcomes and reduce healthcare expenses 
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1. INTRODUCTION 

Surgical Site Infections (SSIs) represent a significant issue in contemporary medicine. The surgical site presents an 

immediate risk to the body because it may be a point of entry for external organisms, and infections cause wounds to take 

longer to heal. Reducing the bacterial burden around the incision site is the aim of the preoperative phase, which is seen to 

be the most important stage of a surgical surgery. One way to prevent Surgical Site Infections (SSIs), one of the most frequent 

avoidable post-surgery consequences including Healthcare-Associated Infections (HAIs), is to use antibiotics before the 

surgical incision. To effectively lower SSI rates, aparenteral prophylactic medication spectrum with corresponding possible 

microorganisms on specific surgical sites has recently been suggested. On the other hand, several preoperative techniques, 

like mechanical bowel preparation and hair removal, are now thought to be ineffective at lowering SSIs. When using 

preventive antibiotics, the financial impact of SSIs should be considered. A local inoculum that is strong enough to penetrate 

host defenses and initiate development is necessary for wound infection to begin [18]. The intricate process relies on the 

interplay of several microbial, host, and local tissue virulence factors. Preoperative improvement of comorbid ailment, 

control of the activity climate, suitable skin washing, and the utilization of aseptic careful procedure are a few instances of 

practices intended to keep away from wound disease. These actions by and large intend to adjust the host and neighborhood 

tissue factors. The viability and effect of anti-microbial prophylaxis have been demonstrated to be significant, 

notwithstanding the way that it is just a single somewhat little exertion among a few deterrent methodologies. Prophylactic 

anti-infection agents ought to be (1) proficient against pathogenic microorganisms, (2) gain adequate levels in nearby tissue, 

(3) make not many antagonistic impacts, (4) be sensibly estimated, and (5) not probably select for destructive creatures [13]. 

The decision of anti-infection might be affected by the emergency clinic climate and the microbiological setting of the injury, 

however inclusion ought to essentially target life forms known to cause postoperative contamination. Most tasks that don't  
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include an empty viscus or mucosa can bring about disease from Staphylococcus species. These prerequisites are much of 

the time met by original cephalosporins, which are remembered to give satisfactory prophylaxis to by far most of medical 

procedures. Cefazolin (Ancef, Kefzol) is the medicine that is most often managed [1]. Inclusion for genitourinary, 

hepatobiliary, and wholesome lot methods ought to likewise be affected by site-explicit verdure, including anaerobic and 

gram-negative organisms. Cefotetan (Cefotan) or cefoxitin (Mefoxin) are fitting specialists in these circumstances. While 

vancomycin (Vancocin) is a reasonable alternative to Staphylococcus in patients with established cephalosporin sensitivity, 

metronidazole (Flagyl) or clindamycin (Cleocin) combined with an aminoglycoside can be utilized to include anaerobic and 

gram-negative organisms separately [2]. In a similar situation, clindamycin and metronidazole can be used simultaneously, 

however Aztreonam (Azactam) cannot. A quinolone, like ciprofloxacin (Cipro), may also be useful for covering gram-

negative bacteria, even though there is no information on the setting of prophylactic. The timing of the organization is crucial. 

The medication should be administered immediately following the point of intake, preferably within 30 minutes and, to a 

lesser extent, within 2 hours or less. The underlying measurement should be continually controlled before the skin entry point 

is played out [14]. For longer periods of time or twice the medication's half-life (at a comparable dosage), repeated 

administration of the medication is advised. Regardless of how long the exercise lasts, this guarantees appropriate tissue 

levels. 

2. LITERATURE REVIEW  

Discharge wounds have traditionally been treated using a mixture of worms, rose oil, and foliage from a mummy's skull 

collected at a full moon. In any event, various documents suggest that this bubbling mixture was left undone without taking 

into account young, little canines. Ambroise Paré's use of unboiled turpentine, rose oil, and egg yolk was said to be modest 

[11]. In the 1600s, redness, warmth, and purulence were considered to be essential components of wound healing since 

wound diseases were so prevalent [3]. Despite being shown to be effective in reducing puerperal sepsis in the 1800s, when 

it was first proposed by Holmes. As only patients who were still alive generated discharge, this is most likely the rationale 

behind the assurance of "commendable discharge." Lockjaw, fast progressing delicate tissue contaminations (streptococcal 

or mixed synergistic infections), and erysipelas almost always represented irresistible complications after major surgical 

procedures [7]. The corresponding pass rate was high. Following the introduction of carbolic corrosive splash, which was 

used on patients, specialists, and the entire working area, disease rates were drastically reduced to less than 10%. The "germ-

free standard," however, was not widely adopted [10]. However, Lister's findings developed an approach more receptive to 

Pasteur's theory of rottenness, which maintained that organisms were the source of purulence [4]. After handwashing and the 

use of clean procedures, disease rates approached current levels [8]. Nonetheless, infection rates for gastrointestinal 

procedures remained high because of the bacteria's endogenous origin [9]. Antibiotics were administered either immediately 

before or after the organisms were implanted, resulting in lesions histologically equivalent to those induced by intradermal 

inoculation with deceased organisms [5]. The lesions created by even a three-hour delay in antibiotic treatment were identical 

to those observed in animals who did not receive antibiotics [15]. The importance of treatment timing for preventative 

effectiveness was widely acknowledged, and it was further shown that this timing is dependent on the presence of peak 

antibiotic levels in the tissue during a time when the local concentration of microorganisms would ideally be high [17]. 

Additional research has focused on establishing specific procedures, safeguards, and effectiveness. 

Research question  

Do patients having various procedures experience less surgical wound infections when taking preventative antibiotics? 

Objectives  

• To assess how well prophylactic antibiotics, work to prevent surgical wound infections in patients having different 

kinds of surgery (e.g., cardiovascular, abdominal). 

• To determine the proportional risk of surgical wound infections in patients who are given preventive antibiotics 

as opposed to those who are given a placebo or no antibiotics at all. 

• To investigate how hospital outcomes, such as length of stay, mortality rates, and medical expenses related to 

surgical wound infections, are affected by prophylactic antibiotic use. 

3. METHODOLOGY  

Study design: This systematic review and meta-analysis will cover Randomized Controlled Trials (RCTs), cohort studies, 

and other relevant observational studies that assess the use of prophylactic antibiotics versus no antibiotics or placebo in 

reducing surgical wound infections. The studies will be located using extensive database searches, including those carried 

out by the Cochrane Library, PubMed, and others. High-quality studies that include surgical wound infection rates, antibiotic 

delivery protocols, and patient outcomes will receive particular consideration. Which studies are included will depend on 

certain inclusion criteria, including the type of operation, open reporting of infection outcomes, and appropriate control 

groups. 
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Inclusion criteria: Only research showing the frequency of both superficial and deep surgical wound infections will be 

included. Furthermore, studies must involve adult patients (18 years or older) undergoing elective or emergency surgery, 

independent of the surgical specialization (e.g., abdominal, orthopedic, cardiac, or gynecological surgery). The trials must 

be clear about the kind of antibiotic used, when and how long it is given, and the infection outcomes that are measured. Only 

trials with a control group that is given a placebo or no antibiotic treatment will be included in order to facilitate direct 

comparisons. Studies including patients who had previous surgical wound infections or who were immunocompromised at 

the time of surgery will also be considered if the results are shown separately for these subgroups. 

Exclusion criteria: trials without a control group, non-randomized research, or studies that don't explicitly state the results 

of surgical wound infections. 

Intervention: This includes any antibiotic regimen used to lower the risk of surgical wound infections before, during, or 

immediately following surgery. The study will consider various antibiotic types, such as broad-spectrum antibiotics, 

cephalosporins, and penicillins, depending on the specific surgical operation, patient characteristics, and local patterns of 

antibiotic resistance. The timing and length of antibiotic administration will also be assessed, including whether the drugs 

are given at the moment of incision, an hour prior to surgery, or for a certain period of time following surgery. We will accept 

studies that compare the effectiveness of prophylactic antibiotics in preventing infections to alternative prophylactic 

regimens, a placebo, or no antibiotic treatment. 

Data collection: to use a range of electronic resources, including PubMed, the Cochrane Library, Scopus, and others, to 

locate relevant studies that meet the inclusion criteria. The search will primarily focus on observational studies, Randomized 

Controlled Trials (RCTs), and cohort studies that compare the use of prophylactic antibiotics with no antibiotics or a placebo 

in surgical patients. The process will also entail manually searching the reference lists of significant articles, review articles, 

and clinical recommendations to ensure that no relevant studies are missed. Data from each study will be extracted using a 

standardized form that captures key study characteristics, such as sample size, patient demographics, surgical type, antibiotic 

regimen, and outcome measures (e.g., surgical wound infections, mortality, length of hospital stay, and adverse effects). 

Prophylactic antibiotics in surgical wound infection related to abdominal procedure  

For the majority of gastrointestinal procedures, prophylaxis is advised. The suggestion varies depending on the section of 

the gastrointestinal tract that is penetrated during the treatment since the quantity of creatures and the level of anaerobic life 

forms steadily ascend along the gastrointestinal lot. Methodology including the stomach, duodenum, and proximal small 

bowel carry a very low inherent risk of infection, which disproves the regular need for prophylaxis.  

 
Figure 1: Distribution of length of hospital stay of patients 

The majority of clinical practice, however, involves unique situations that change this advice. The quantity of germs and the 

danger of wound infection are significantly increased in any situation when there is a drop in stomach acidity. Thus, the 

patient is eligible for prophylaxis if they have previously used antacids, histamine blockers, or proton pump inhibitors [6].  
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Figure 2: Distribution of risk factors of nosocomial infections 

Prophylaxis is also recommended for procedures that address bleeding in the upper gastrointestinal tract. Prophylactic 

measures to remove blockage are necessary since stasis also raises bacterial numbers. Furthermore, prophylaxis is warranted 

in patients with advanced cancer and morbid obesity due to the elevated intrinsic risk of infection. Cefazolin is the suggested 

medication and offers sufficient prophylaxis, despite the fact that the local flora is changed in these patients.  

 

Figure 3: Distribution based on drugs per prescription 

Additionally, prophylactic appendectomy is recommended. Regardless of whether the inherent risk of contamination is 

modest for a simple diseased appendix, the preoperative condition of the patient's supplement is usually unknown. Experts 

such as cefotetan or cefoxitin are suitable.  
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Figure 4: Distribution of antibiotics per prescription 

It is also appropriate to use metronidazole in combination with a quinolone or an aminoglycoside. It is not necessary to 

extend coverage to the postoperative phase for simple appendicitis. Any thought of prevention is moot because complicated 

appendicitis (such as with concomitant perforation or gangrene) is a justification for antibiotic therapy [12]. 

 

Figure 5: Distribution of category of antibiotics prescribed 

Prophylactic antibiotics in surgical wound infection related to cardiac procedures 

Prophylactic medication against S. aureus and S. epidermidis is recommended for patients undergoing cardiac surgery. 

Despite the small chance of illness, the likelihood of mediastinitis or sternal injury contamination is considerable. Numerous 

analyses have been conducted on antimicrobial regimens in light of vancomycin, penicillin, and first-, second-, or third-age 

cephalosporins. Despite the effectiveness of prophylaxis, no routine has been shown to be conspicuously common.  
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Figure 6: Hospital acquired infections by service and by type of infection 

Results varied by institution in several instances, with methicillin-resistant S. aureus or S. epidermidis being found at 

abnormally high rates. Cefazolin is a suitable agent notwithstanding these exceptions. Importantly, cardiac bypass decreases 

medication excretion, therefore extra intraoperative dosages are usually not required [16].  

 

Figure 7: Type of surgery in patients 

The ideal prophylactic duration is a topic of ongoing discussion; many clinicians recommend prophylaxis for more than 24 

hours, or until chest tubes and obtrusive lines are withdrawn. The majority of specialists only treat patients for a day or so. 

Proof does not support or advise continuing to cover until all lines and cylinders have been removed. 
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Figure 8: Type of surgery in patients 

Procedures involving the skin and superficial soft tissues are not recommended for prophylaxis. Although it is acceptable, 

prophylactic therapy is not strongly advised for patients who have at least two significant risk factors. When treating 

damaging injuries, the patient's lockjaw immunization status should be taken into account. Even though a single antimicrobial 

component is permitted, the essential components of prophylaxis include mechanical washing and adhering to protocols for 

open delivery of wounds created more than 12 hours before treatment. 

4. CONCLUSION 

Healthcare is severely burdened by surgical site infections (SSIs), particularly in laparoscopic procedures. It is the primary 

cause of death, filth, and medical care expenses. Following stomach and heart surgery, SSIs are challenging problems. Its 

effects include increased grimness, mortality, and poor patient outcomes. Because it is essential to take precautions like 

sanitizing the surgical site and managing aseptically. Furthermore, it is important to utilize antibiotics to reduce SSIs. 

However, more nuanced approaches are required to address problems relating to antibiotic abuse that cause microbial 

resistance.  The survey highlights some issues that need further investigation while acknowledging the limitations of exact 

audits, such as possible distribution bias and differences in focus methods.   This systematic review essentially acts as a 

thorough resource for medical practitioners looking to improve SAP procedures in order to reduce the risk of SSIs following 

abdominal surgery.  Healthcare professionals can help lower SSIs, enhance patient safety, and improve the standard of 

surgical care globally by incorporating evidence-based recommendations and encouraging responsible antibiotic 

management. 
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