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      Abstract


      Background: Surgical site infections are the commonest type of healthcare-associated infections in patients undergoing surgery, with higher overall cost and prolonged duration of hospital stay, although they are largely preventable.


      Objectives: The aim of the study was to determine the incidence of surgical site infections at Mansoura Gastrointestinal Surgical Center amongst patients undergoing colonic, pancreatic and rectal surgery, also to determine bacteriological profile and antimicrobial susceptibility patterns of obtained isolates.


      Methods: Between May 2019 and April 2020, swabs were collected from infected surgical wounds. Microbial identification and antimicrobial susceptibility were done by Vitek 2 system. All the data were collected using national electronic data surveillance system (NEDSS) developed by CDC and implemented by an active infection control team inside the hospital.


      Results: The mean incidence of surgical site infections in our facility was 26.1 %. SSI have occurred more in colon surgery 37.3%, than in pancreatic 33.7% and gastric surgery 23.6% with a high overall incidence of Organ/Space SSI than superficial and deep SSI.E. coli was the commonest organism (40.6%), followed by Klebsiella (28.1%) and Pseudomonas (10.9%). An antibiogram was defined for all bacterial isolates obtained from surgical wounds to be considered in empirical antibiotic selection.


      Conclusion: The incidence of SSI in patients undergoing colonic, pancreatic, and gastric surgery in our study was within values generally reported in other studies. Although SSIs cannot be completely eliminated, it can be reduced to minimal by proper adherence to infection control guidelines together with the implementation of an adequate antibiotic policy.
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      Introduction


      Surgical site infections (SSI) are the commonest type of healthcare-associated infections in patients undergoing surgery, with higher overall cost and prolonged duration of hospital stay, although they are largely preventable [1].


      The definition criteria for SSI were proposed by the Center for Disease Control and Prevention (CDC) to standardize data collection for the National electronic data Surveillance system (NEDSS). Accordingly, SSIs were classified into incisional SSIs, which can be superficial or deep, and organ/space SSIs, which affect the rest of the body other than the body wall layers [2].


      Despite the advance in infection control practices such as adequate ventilation in operation room, barrier precautions and aseptic techniques, Infection at the surgical site remains as major source of morbidity and mortality following surgical procedures [3]. Continuous surveillance of SSI with periodic feedback of data to surgeons is considered an important preventive strategy to reduce the risk of SSI [4].


      Gastrointestinal Surgical Center of Mansoura is a 170-bed teaching hospital serving as a tertiary care hospital. An infection control team with 2 full-time nurses was maintained in our hospital. The team also acts as an advisory body to the medical staff, analyzing the epidemiology of the infections, improving the appropriate use of antimicrobials and providing adequate training for healthcare workers.


      Our study aimed to determine the incidence of surgical site infections at Mansoura Gastrointestinal Surgical Centeramongst patients undergoing colonic, pancreatic, and rectal surgery, also to determine the bacteriological profile and antimicrobial susceptibility patterns of obtained isolates.


      Ethics statement


      The study was conducted after approval of the Institutional research board of Mansoura Faculty of Medicine, Egypt.


      Type of the study


      A one-year descriptive database-based cohort study was carried out between May 2019 and April 2020 at Mansoura Gastrointestinal Surgical Center.


      Inclusion criteria


      Surgical site infections were defined according to the CDC guidelines as infections that occurs within 30 days following surgery and classified into superficial, deep incisional or organ/space infection with at least one of the following.


      1. Purulent discharge from the wound site.


      2. Organisms isolated from fluid or tissue cultures.


      3. At least one of the signs or symptoms of infection: pain or tenderness, localized swelling, redness, or heat


      4. Diagnosis of SSI by attending surgeon.


      Monitoring for SSI was performed following surgical operation till discharge, including any readmission or post-discharge examination in outpatient clinic till the 30th post-operative day.


      Exclusion criteria


      1- Infections occurring more than 30 days after surgery.


      2- Patients with incomplete medical records.


      Data collection


      All the data were obtained by national electronic data surveillance system (NEDSS) developed by CDC and implemented by an active infection control team operating in the hospital using Personal digital assistants (PDAs) to facilitate data entry.


      Hospital surveillance coordinators were responsible for screening patients in collaboration with treating physicians for any signs or symptoms suggestive of surgical site infection. They also reviewed laboratory and radiologic reports. If an SSI was suspected, then information entered the PDA was run against an SSI case definition stored in the PDA to evaluate whether case criteria were met or not.PDA data were uploaded to the CDC weekly for review and analysis.


      Methods


      Sampling


      Swabs from postoperative infected surgical wound were collected under aseptic techniques. All samples were processed at Mansoura Gastrointestinal Surgical Center Laboratory, Egypt.


      Samples were inoculated onto blood agar, chocolate, and MacConkey agar plates (Oxoid, United Kingdom) incubated at 37°C aerobically in MacConkey and blood agar. Plates were examined after 24 and 48 hours. Anaerobic culture is not a routine work in our laboratory and performed only by request, therefore the results were excluded.


      Microbial identification


      All bacterial isolates were identified to genus level by Vitek 2 system (Biomérieux, France). Bacterial colonies were suspended in 3 ml of sterile saline to the equivalent of a 0.5 McFarland turbidity using DensiChek plus (Biomérieux, France).


      Vitek 2 Identification cards were filled with standardized bacterial suspension, and incubated at 35.5°C, and optical density was measured by the device every 15 minutes. Final identification results were obtained within 8-12 hours.


      Antibiotic susceptibility testing


      Antimicrobial susceptibility testing was done by disk diffusion using Vitek 2 system (Biomérieux, France) using GP-67 cards for gram positive isolates and GN-73 cards for gram-negative isolates.


      Statistical analysis


      All results were collected, tabulated, and statistically analyzed using SPSS Statistics version 21.0


      Results


      A total of 245 patients operated for colonic, pancreatic and gastric surgery at Mansoura Gastrointestinal Surgical Center between May 2019 and April 2020. The median patient age was 53 years. Most samples were collected from male patients (53.1%; 46.9% from female) (Table 1).


      Regarding the distribution of pathogens associated with surgical site infections in our study; E. coli was the commonest organism (40.6%), followed by Klebsiella (28.1%), Pseudomonas (10.9%), Enterococcus fecalis, Staph. aureus (6.3%) for each, Coagulase-negative staphylococci (CONS) (4.7%) and Acinetobacter baumanii (3.1%) as illustrated in Figure 1.


      The mean incidence of SSI in our facility was 26.1 %. SSI have occurred more in colon surgery 37.3%, than in pancreatic 33.7% and gastric surgery 23.6% with a high overall incidence of Organ/Space SSI than superficial and deep SSI (Table 2).


      A detailed antibiogram including all isolated gram-positive and gram-negative bacteria is illustrated in Table 3. E coli and klebsiella isolates showed the highest sensitivity to meropenem 88% and 79.5% respectively in comparison very low sensitivity was noted with ampicillin 47% and 21.3% respectively. Pseudomonas isolates showed a very good sensitivity to amikacin 91% and gentamicin 84% with a high overall resistance against cephalosporins. Acinetobacter baumanii was the most resistant bacterial species observed in our study.


      Tetracycline and linezolid were the most effective antibiotics against gram positive bacteria with almost 100% sensitivity whereas ampicillin and erythromycin were the least effective antimicrobials.


      Discussion


      Although there has been major progress in surgical techniques and better understanding of the pathogenesis of wound infection, management of SSIs is still considered a major problem in health care settings. In our study, the overall rate of SSI was 26.1%. SSIs rates have been reported globally to range from 2.5% to 41.9% with a significantly higher incidence in low-income countries [5,6].


      Most isolates were obtained from male patients (53.1%; 46.9% from female), however, it has been known that sex is not predeterminant of the risk of SSI. The incidence of SSI can vary from one surgeon to another as the skill and experience of the surgeon directly affects the condition of surgical site and therefore its resistance to infection also by the adherence of the medical staff to infection control guidelines implemented in the facility [7].


      The duration of the hospital stay is a major risk factor for SSI as the longer the duration of hospital stay, the higher the risk of acquiring infection [8]. Moreover, the degree of bacterial contamination is fundamental to the risk of SSI. In our study, a 37.3% rate for colonic SSI was obtained. We hypothesized that the procedures of anastomosis were associated with contamination of the surgical site, because of the heavy bacterial load of the colon and rectum.


      Gram-negative bacteria were the predominant pathogens in our study. This could be caused by the patient's endogenous flora. Similar observations have been reported in various studies by [9-11], whereas Pseudomonas aeruginosa was the most frequent isolate in studies by [12,13].


      Antibiotic susceptibility testing demonstrated a variable degree of resistance in different bacterial species which can be explained by their rational use of empirical antimicrobials as a prophylaxis and treatment in some patients might have contributed to observed resistance.


      Acinetobacter baumanii was the most resistant bacterial species observed in our study. Acinetobacter species can accumulate multiple antibiotic resistance genes, leading to the development of multidrug-resistant or extensively drug-resistant strains [14].


      The present study was limited by its retrospective design; however, the strength of the study can be explained by its local nature, which reflects the magnitude of the problem of SSI in a tertiary surgical center in Egypt.


      Conclusions


      The incidence of SSI in patients undergoing colonic, pancreatic and gastric surgery in our study was within values generally reported in other studies. Although SSIs cannot be completely eliminated, it can be reduced to minimal by proper adherence to infection control guidelines together with the implementation of an appropriate antibiotic policy. The choice of antibiotics should follow the hospital policy whenever possible. If alternatives are chosen, the clinician must document the reason in the case records. The need for antimicrobial therapy should be reviewed daily.
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        Table 1: Characteristics of patients with surgical site infections. View Table 1

      


      
        Table 2: Incidence of surgical site infections by operation. View Table 2

      


      
        Table 3: Antibiogram of bacterial isolates from Surgical wound infections. View Table 3
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