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ABSTRACT 

An effective prophylactic regimen should be directed against the most likely infecting organisms, but need not 

eradicate every potential pathogen. Surgical site infections are the second most common cause of hospital 

acquired infections and happens in 10%–30% of all patients undertaking gastrointestinal surgery. They are more 

likely to be admitted in critical care unit and have five times higher mortality than those patients without 

surgical site infections [1]. 

Prophylactic use of antimicrobials and other preparation before surgery have shown significant reduction in 

infectious complication. The essential spectrum for coverage in gastrointestinal surgery is decided by the flora 

found within the patient's large intestine. This is a mixture of both anaerobic and aerobic bacteria along with 

than introduction of bacteria from the patient's skin or the operating room, so antibiotic choices that protect 

against both anaerobic and aerobic bacteria showed the best results.  Retrospective analysis of all gastro 

intestinal surgeries performed at our institution during 2016-2018 with the same Antibiotic Prophylaxis protocol 

were analysed and discussed. We conclude that patients with disseminated cancer are at a higher risk for 

developing SSI. ASA score >3, COPD, and longer duration of surgery predict SSI risk. 
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INTRODUCTION 

An effective prophylactic regimen should be directed 

against the most likely infecting organisms, but need 

not eradicate every potential pathogen. Surgical site 

infections are the second most common cause of 

hospital acquired infections and happens in 10%–

30% of all patients undertaking gastrointestinal 

surgery. They are more likely to be admitted in 

critical care unit and have five times higher mortality 

than those patients without surgical site infections 

[1]. 

Prophylactic use of antimicrobials and other 

preparation before surgery have shown significant 

reduction in infectious complication. The essential 

spectrum for coverage in gastrointestinal surgery is 

decided by the flora found within the patient's large 

intestine. This is a mixture of both anaerobic and 

aerobic bacteria along with than introduction of 

bacteria from the patient's skin or the operating room, 

so antibiotic choices that protect against both 

anaerobic and aerobic bacteria showed the best 

results [2]. 

Common reasons of intra-abdominal infections after 

surgery in patients who stay in intensive care units 

are perforations of the upper gastrointestinal tract due 
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to ulcer disease, or in case of the lower 

gastrointestinal tract due to diverticular disease and 

cancer. Gut ischemia because of arterial embolism, 

thrombosis, or vascular disease lead to peritonitis, 

primarily in elderly patients. The treatment of 

postoperative bacterial or fungal infections comprises 

of cause control, antimicrobial cure, supportive and 

adjunctive approaches with the help of various types 

of antimicrobials. In this study, we explored the 

various prophylactic and post- operative antibiotics 

that can be used to reduce morbidity and mortality in 

gastrointestinal surgery [3]. 

Methodology:  

Patients that underwent gastrointestinal surgery 

between 2016-2018 were included in the study. All 

the patients medical records were technically 

evaluated by the author for the review of antibiotics 

used as prophylaxis and post-operatively for any 

treatment of infections. Criteria for defining as 

surgical site infection and MRSA are described here 

below :  

Surgical Site Infections 

The Centers for Disease Control and Prevention 

(CDC) categorized postoperative infections as remote 

infection or surgical site infection (SSI). SSI was 

further classified into three types-- superficial, deep 

incisional and organ or space infection. SSI are the 

second most common cause of hospital acquired 

infections and happens in 10%–30% of all patients 

undertaking gastrointestinal surgery. The CDC 

estimated that around 500,000 SSIs happen yearly in 

the United States. 60% of the patients who 

experience SSIs get admitted in an intensive care 

unit. They are five times higher risk to be readmitted 

and unfortunately, have twice the mortality rate when 

compared to patients without an SSI. Therefore, 

health care costs are significantly increased in 

patients who are affected by SSIs [4]. 

Following a colorectal surgery, superficial infections 

are much more likely to occur than deep or organ 

SSIs. Deep organ infection represented surgical 

failure like anastomotic leak instead of a failure of 

prophylaxis. It is a primary care that the common 

type of infections was seen, with data recorded and a 

possibility of wrong care and healthcare costs, 

especially for use of antibiotics. Deep SSIs 

necessitate lengthy hospital stays, with the 

requirement of intensive care or additional surgical 

interventions and added treatments. All these 

complications and general survival were worsened 

following colorectal surgery, surgery for 

inflammatory bowel disease, lengthy operations, 

existence of a stoma and overweight or obesity [5]. 

Adherences with care along with surveillance 

programs for SSI incidence and prevention are not 

well-known in colorectal surgical practice and were 

unfortunately not supported by national institutions. 

The significant clinical features of SSIs were 

erythema around site of incision, watery or purulent 

discharge and wound superficial dehiscence, which 

had additional systemic signs, all of which were 

nonspecific. The ASEPSIS score system included: 

Additional treatment, Serous discharge, Erythema, 

Purulent exudate, Separation of deep tissue, Isolation 

of bacteria, and Stay duration. This score offers 

interval data which can be useful in audit and 

research and permits an assessment of the severity of 

infection [6]. 

MRSA 

There is a current discussion regarding antibiotic 

prophylaxis; whether it should provide coverage to 

resistant bacterial strains, for example methicillin-

resistant Staphylococcus aureus(MRSA) and if the 

patient was already colonized before the surgery. 

Most studies did not support the empirical use of 

perioperative prophylaxis against MRSA if the 

patient is occupied by resistant bacteria. Studies from 

hospitals with a high occurrence of MRSA proved 

contradictory results for a cohort of cardiac surgery 

and of neurosurgery patients [7]. 

The data in cardiac surgery patients did not display a 

difference in the frequency of surgical wound 

infections when comparing efficacy of vancomycin 

with cefazolin, while the same method considerably 

decreased shunt infections and death rate when 

neurosurgical patients were studied. Nevertheless, for 

patients at high threat of SSI, who needs 

identification in advance of surgery, the addition of 

antibiotic prophylaxis against MRSA and additional 

resistant bacterial strains can be considered. 

In case of patients with known MRSA colonization, 

vancomycin must be considered as the suitable 

antimicrobial for prophylaxis. Some prefer to avoid 

vancomycin because it has a big molecular weight 
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and fails to penetrate into the tissues. Clindamycin, 

rifampicin or fosfomycin can be used if the MRSA 

strain is sensitive to these agents. Linezolid and 

daptomycin can be considered as additional options 

[8]. 

Results:  

During the study period, data was collected on 269 

patients that underwent gastrointestinal surgery. The 

breakdown by type of surgery is as follows: 161 

(59.9%) had appendix surgery, 80 (29.7%) had colon 

surgery, 6 (2.2%) had rectal surgery, and 15 (5.6%) 

had small bowel surgery. The surgery was performed 

laparoscopically in 218 (83.5%) of patients. Prior to 

the intervention, 5 (9.1%) patients suffered a SSI, 

compared to 11 (5.1%) following the intervention 

(p = 0.27). On multivariate analysis, older age 

(p = 0.03) was a risk factor for SSI and patients that 

had an appendectomy had a significantly lower 

chance of developing an SSI compared to patients 

who had colon (p = 0.00), rectal (p = 0.00), or small 

bowel (p = 0.00) surgery. 

Discussion:  

SSI affected 12·3% of patients worldwide, and the 

incidence increased across HDI groups. The 

incidence of SSI remained higher in low-HDI 

countries than in middle-HDI or high-HDI countries, 

despite adjustment for factors describing patients, 

diseases (including contamination), procedures, 

safety, and hospitals. Length of hospital stay was 

three times longer for patients affected by SSI than 

for patients with no SSI. Delayed return to work or 

school carries a societal burden, which is likely to be 

greater in LMICs. [9] 

These findings begin to characterise the relationship 

between SSI and global antimicrobial resistance. 

Where microbiological cultures were available, SSIs 

were more likely to be caused by bowel-derived 

organisms. Large amounts of antibiotics were 

consumed to prevent and treat SSI, yet in 21·6% of 

cases with a positive culture, the causative 

microorganism was resistant to the prophylactic 

antibiotics that had been administered. The 

prevalence of antimicrobial resistance increased to 

one of three isolates in low-HDI countries. 

Postoperative courses of antibiotics were longest for 

patients in low-HDI countries, and this was not 

explained by casemix.[10] Although there is 

randomised evidence that short postoperative 

antibiotic courses are as safe as long antibiotic 

courses, this evidence was not derived in LMICs, and 

caution is needed before changing practice.[11]The 

high prevalence of SSIs that were resistant to the 

initial prophylactic antibiotic illustrates a potentially 

important area for improvement worldwide. 

Complete microbiological analysis of all SSIs was 

not possible within this observational study, so the 

problem might be even larger that estimated here.[12] 

The focus in global surgery to date has been directed 

towards mortality. The 30-day mortality in this study 

was similar to that in the Global Surg 1 study (1·9% 

and 1·6% respectively).[13] This generally low 

mortality highlights the importance of studying more 

common outcomes such as SSI across health systems, 

given the impact on patients. We found an 

association between SSI and death, with a three-fold 

increase from 1·5% in patients without SSI to 4·7% 

in patients with SSI within this study. This is an 

association, and no causal link can be made with 

these data; it is likely that patients died with an SSI 

rather than from an SSI. Since SSI was also 

associated with deep organ space infection and other 

health-care-associated infections, this supports its use 

as a severity marker of illness.[14] 

Interest in the use of surgical safety checklists has 

increased in the past 5 years, and they are now part of 

clinical routine in many surgical units. In this study, 

the failure to use an available surgical safety 

checklist was associated with a high SSI rate. This 

association was not explained by an omission of 

prophylactic antibiotics, nor was it particular to 

emergency surgery, when haste might improperly 

trump safety measures. The scientific literature 

describing checklists and SSI is contrasting and 

includes a recent systematic review of 14 studies.[15] 

The data in this systematic review showed a decrease 

in SSI with checklist use (range within individual 

studies from 3·2% to 10·2% absolute risk reduction). 

The GlobalSurg studies provide novel checklist data 

from LMIC settings. The explanation for the 

observed effect is unclear but probably describes a 

broader attitude to safety in hospital systems that 

require further investigation.[16] 

A major strength of this study is its provision of 

prospective patient-level SSI data from a wide 

breadth of settings around the world. In particular, 

outcome assessment was standardised and training 
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provided through our online tool. Several small and 

generally single-centre studies have been done in the 

past 20 years in attempts to characterise SSI in 

LMICs. These were systematically reviewed in a 

2010 study that included 57 reports focusing on SSI. 

[17]General methodological quality was low and 

heterogeneity was high, with reported SSI rates 

varying from 0·4% to 30·9%. Since then, SSI 

outcomes from several single-centre and national 

multicentre studies in LMICs have been 

published.[18-21]The lower than expected rates 

emphasise the difficulty in robustly determining SSI, 

which, together with the between-study variability, 

make international comparisons difficult. The present 

study contributes to closing this knowledge gap and 

allows meaningful comparison from multiple income 

settings with accurate casemix adjustment and 

standardised training in outcome assessment. 

Reliability was increased through the vetting of 

incomplete records and was demonstrated in a 

parallel validation study. 

A major limitation of this study was the inability to 

follow up every patient 30 days after surgery. SSI 

detection within randomised trials is higher when 

proactively followed up as a primary endpoint than 

when followed up as a secondary outcome.[22] 

Within our study, collaborators were trained and 

encouraged to directly determine 30-day outcomes 

whenever possible. Overall, this was successful; 

however, complete, in-person, 30-day follow-up for 

thousands of patients would not have been possible, 

particularly in resource-limited settings. 

Nevertheless, we did assess SSI as a primary 

endpoint, used a mandatory training package, and did 

a sensitivity analysis using in-hospital SSI rates. The 

variation in incidence of SSI before discharge from 

hospital and within 30 days was similar between 

countries of high, middle, and low HDI. Since these 

incidence data are already comparable to those from 

high-quality randomised trials, this provides some 

measure of validity.[23] Other limitations apply. 

First, with respect to microbiological analysis, we did 

not standardise specimen collection, laboratory 

assessment, techniques, or definitions. A pragmatic 

view was taken to use local protocols and techniques 

for collecting and processing specimens and for 

determining antimicrobial resistance. These measures 

were therefore recognised in advance as being an 

exploratory analysis to describe the prevalence of 

organisms with antimicrobial resistance against the 

particular prophylactic antibiotic administered. 

Second, although we did validation, there is still the 

potential for missed cases or inaccurate data.[16-

18,24-26] The large number of patients, a prospective 

protocol, and the use of local coordinators might have 

minimised the potential bias. 

Reducing SSI will contribute to ensuring safe and 

essential surgery around the world.29 Costs to 

patients in LMICs in terms of expenditure and time 

off work have not been measured but are probably 

considerable. The costs of preventive measures might 

be offset by the realised cost-savings. WHO has 

published recommendations to help reduce the 

incidence of SSI that include global perspectives 

relevant to LMICs.[17,27] Despite inclusion of 

strongly graded recommendations, none of these 

could be based on high-quality evidence, which is 

lacking in support of most interventions.[28] 

Virtually none of the existing evidence is derived 

from LMICs, leading to uncertainty about future 

performance of these measures.[29] SSI research is 

complex, and bundles of measures have been seen to 

paradoxically increase SSI incidence.[30] 

Implementation therefore necessitates careful 

consideration and meticulous attention to longer-term 

evaluation. In resource-limited settings, the 

development of robust policy will remain difficult 

without high-quality evidence. Our findings provide 

the rationale to plan, fund, and perform high-quality 

surgical research that can effect change in health 

policy. There are no multicentre, multi-country 

randomised trials on SSI prevention in LMICs at a 

time when efforts to combat SSI should be informed 

by high-quality research derived in these settings.[31] 

Conclusion:  

Patients with disseminated cancer are at a higher risk 

for developing SSI. ASA score >3, COPD, and 

longer duration of surgery predict SSI risk. WHO 

recommended antibiotic prophylaxis would be 

equally effective for all abdominal surgeries as well.  
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