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ABSTRACT 

BACKGROUND 

Infection is an important cause of morbidity and mortality in post-operative patients. Frequently emerging multidrug resistance 

and difficulty in curing patients with medications necessitates such study. Surgical Site Infections (SSI) are defined as infections 

that occur at the incision site within thirty days after surgery. 

The objectives of the study were to determine the pattern of pathogens involved and their antibiotic sensitivity isolated from 

superficial surgical site infections. 

 

MATERIALS AND METHODS 

This is an observational study that was conducted for 6 months. Pus culture and sensitivity reports were collected prospectively 

from hospitalised patients who developed postoperative wound infections. The patients who developed faecal/biliary/urinary 

fistula or operated for malignancies and with negative cultures were excluded from the study. Analysis was carried out using SPSS 

10. 

 

RESULTS 

During the study period 60 patients were analysed, E. coli 36 (60%) is the most common isolate in our study followed by 12 (20%) 

Klebsiella. Staphylococcus epidermidis is the least commonly found isolate, 1 (1.7%). All isolates were sensitive to penicillin 

derivatives and carbapenem. Quinolones, Aminoglycosides and Monobactams were also showing some promise in our study. 

However, Cephalosporins were ineffective against most of the important isolates in our study. 

 

CONCLUSION 

There was compelling evidence that Cephalosporins were ineffective against the common pathogens causing SSI and it is time for 

surgeons to court ‘new’ antibiotics effective against today’s pathogens for both prophylaxis and empirical therapy. 
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BACKGROUND 

In low-income countries, Surgical Site Infections (SSIs) are 

costly and impose a heavy and potentially preventable 

burden on both patients and healthcare providers. 

Surgical Site Infections (SSI) are defined as an infection 

that occurs at the incision site within thirty days after 

surgery.1 SSI are infections of the tissues, organs or spaces 

(Intraperitoneal) contacted by surgeon. Intraoperative 

contamination of normally sterile tissues by pathogenic 

microbes is the most frequent triggering point of incision 

infection and it is unusual for SSI to present later than four 

weeks except in cases of surgical implants (Hip replacement, 

etc.), where it can take up. 
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The term SSI was proposed by the Centre for Disease 

Control and prevention (CDC) in 1992 following a consensus 

meeting of surgical infection experts and infectious disease 

specialists with an intension to encourage comprehensive 

surgical infection surveillance.4 

 

The CDC defines two Categories of SSI- 

1. Incisional SSI comprises all infections the surgeons have 

traditionally named ‘wound infection.’ 

2. Organ/space SSI are post-operative infections of body 

cavities or organs manipulated by surgeon. 

 

Incisional SSI can also be classified as- 

1. Superficial: The most common in modern practice and 

involves only subcutaneous adipose layer. 

2. Deep: It is less frequent, but has more serious 

consequences, because these infections can spread 

quickly to invade the body wall, fascia and muscle. 

Multiple organisms are often isolated from deep 

incisional SSI. 
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The most common organism involved is staphylococcus, 

as it is the most common normal skin flora. If gastrointestinal 

tract is violated, then E. coli and bacteroides are common. 

If urinary tract is involved Group D staphylococcus, 

pseudomonas and proteus is the most common.5 

Wound infection may be classified according to 

aetiology, time or severity. The infection should be 

considered primary unless there is a predisposing 

complication.6,7 Secondary infection may follow a 

complication which results in discharge of serum, 

haematoma, cerebrospinal fluid, urine, bile, pancreatic juice, 

gastric or intestinal contents from the wound, contaminated 

by bacteria from within the patient or from the environment.3 

 

With Regard to Time, Wound Infection may be divided 

into- 

1. Early- Presenting within 30 days of operation. 

2. Intermediate- Presenting between 1 and 3 months of 

operation. 

3. Late- Presenting more than 3 months after operation. 

 

MATERIALS AND METHODS 

This observational study was conducted for 6 months in all 

four surgical emergency units of Indira Gandhi Institute of 

Medical Sciences. Data was collected prospectively from 

hospitalised patients who developed postoperative wound 

infection. The diagnosis of wound infection was based on 

developing fever, pain at the operative site, wet dressing and 

later appearance of frank pus from the wound site usually 

within 5 - 7 days. The swab from infected site was collected 

under aseptic technique and transported in sterile, leak-proof 

container to central laboratory of university. All specimens 

were inoculated on 5% blood agar, MacConkey agar and 

Chocolate agar plates and incubated overnight at 37°C 

aerobically. Bacterial pathogens were identified by 

conventional biochemical methods according to standard 

microbiological techniques. Antimicrobial susceptibility was 

performed on Mueller-Hinton agar by the standard disk 

diffusion method. Data analysis was carried out using SPSS 

10. 

 

RESULTS 

During the study period, 60 culture and sensitivity reports 

were analysed. In this study, E. coli was the causative 

organism in 60% of cases followed next in frequency 

Klebsiella (20%). The other isolates were Staphylococcus 

aureus, Pseudomonas, Enterobacter, Proteus and 

Staphylococcus epidermidis. 

 

Organism Number (60) Percentage (%) 
E. coli 36 60% 

Klebsiella 12 20% 
S. aureus 6 10% 

Pseudomonas 3 5% 
Proteus 2 3.3% 

S. epidermidis 1 1.7% 
Table 1. Number and Percentage  

of Organisms in Specimens 
 

 

Figure 1. Percentage of Organisms in Specimens (n = 60) 

 

Penicillin derivatives (Piperacillin/Tazobactam) and 

carbapenem (Imipenem and Meropenem) are the most 

sensitive antibiotics covering all the organisms isolated in our 

study. Cephalosporins are ineffective against the common 

pathogens in our study and are associated with super 

infection except 3rd Generation, which are showing some 

promise (Table 2). 

 

 

 

 

 

Antibiotics 

E. coli 

(n = 36) 

Klebsiella 

(n = 12) 

S. aureus 

(n = 6) 

Pseudomonas 

(n = 3) 

Proteus 

(n = 2) 

S. epidermidis 

(n = 1) 

S R S R S R S R S R S R 

Penicillin 30 6 8 4 6 0 3 0 2 0 1 0 

Carbapenems 36 0 12 0 6 0 3 0 2 0 1 0 

Quinolones 18 18 7 5 6 0 1 2 2 0 1 0 

Monobactams 26 10 7 5 3 3 1 2 2 0 1 0 

Cephalosporins 10 26 4 8 4 2 2 1 0 2 0 1 

Aminoglycosides 18 18 10 2 6 0 2 1 1 1 0 1 

Glycopeptides 0 36 0 12 6 0 0 3 0 2 0 1 

Macrolides 0 36 0 12 2 4 0 3 0 2 0 1 

Table 2. Antibiotic Sensitivity and Resistance Pattern of Isolated Organism 

 

S-Sensitive, R-Resistant. 
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Figure 2. Antibiotic Sensitivity Pattern of Isolated Organism 

 

 

 
 

Figure 3. Antibiotic Resistance Pattern of Isolated Organism 

 

DISCUSSION 

Operative site infection is very common in post-operative 

period. In our hospital, mainly people of low socioeconomic 

group visit and that too with medical comorbidities like 

diabetes, cardiovascular complications which attributes to 

comparably larger number of cases in Bihar. Surgical site 

infection is responsible for delay in discharge and loss of 

finance also, therefore care for prevention of post-surgical 

infections should be done. In fact wound infection adds 

approximately more than 6000 US dollars to the hospital cost 

and more than 7 days’ hospital stay with consequent delay to 

return to work.8,9 

In this study the frequently isolated organism was E. coli 

(60%) in contrast to the Nosocomial Infection National 

Surveillance Service (NINSS) survey (1997 - 2001), which 

report Staphylococcus (47%) including Staphylococcus 

aureus (MRSA) and Staphylococcus epidermidis (Coagulase 

negative) as the most common organism causing SSI.10,11 

An explanation to the above finding could be that in most 

of our surgical procedures, the gastrointestinal tract was 

violated and results in contamination of the wound edges at 

the time of surgery. 

We found Staphylococcus aureus 100% sensitive to 

glycopeptides (vancomycin), a finding that is identical to 

other national studies.10,11 Pseudomonas also showed a 

maximum sensitivity to penicillin derivatives 

(Piperacillin/Tazobactam) in our study as already reported in 

other International studies.12,13 Third generation 

Cephalosporin (ceftazidime) and Aminoglycoside 

(gentamicin) has a potent anti-pseudomonas activity.14,15 The 

antibiotic sensitivity of other isolates showed a variable 

pattern. Cephalosporins are ineffective against most of the 

pathogens isolated in our study. Surgical Site Infections (SSI) 

are an important postoperative complication second only to 

urinary tract infection. It has been estimated that SSI develop 

in 2% to 5% of patients undergoing clean extra-abdominal 
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operations and upto 20% undergoing intra-abdominal 

operations.1,2 Perioperative antibiotic prophylaxis is widely 

used to reduce the occurrence of SSI. 

Antibiotics should be used for actual infections and not 

for colonisation or prolonging the duration of surgical 

prophylaxis for clean cases. It is a common knowledge that 

antibiotics are used indiscriminately. This inappropriate 

antibiotic usage increases the selective pressure favouring 

the emergence of antimicrobial resistance and colonisation of 

drug resistant strains.3,16 

Appropriate antibiotic prophylaxis ensures that adequate 

concentrations of an antimicrobial are present in the serum, 

tissue and wound during the entire time that the incision is 

open and at risk of bacterial contamination.17 We need data 

to generate local susceptibility patterns to reduce rates of SSI 

and compare with standard guidelines. These guidelines 

encompass the correct drug, timing, dose and duration of 

antibiotics. 

 

Optimal Surgical Antimicrobial Prophylaxis must take 

into Consideration the following Three Factors- 

1. Appropriate choice of antibiotics.18 

2. Proper timing of antimicrobial prior to the incision. 

3. Limiting the duration of antimicrobial administration 

after surgery. 

 

The choice of drug has to do with its clinical efficacy and 

whether it is safe, inexpensive and has a wide spectrum. It 

should be active against the pathogen most commonly 

associated with wound infections following a specific 

procedure and against the pathogens endogenous to the 

region of body being operated on.5 

For elective clean procedure using a foreign body and in 

clean contaminated procedures, it is generally recommended 

that a single dose of cephalosporin be administered 

intravenously by anaesthesia personnel in the operative suit 

just before the incision. 

It is important that antibiotic infusion is timed, so the 

optimal concentration is in the serum/tissue at the time of 

the incision. It is equally important to maintain that 

therapeutic level in the serum/tissue throughout the 

operation. If the surgical procedure is longer than the half-life 

of the drug, the drug must be re-dosed during the procedure. 

Historically, the drug should be given during the interval 

between 30 minutes and two hours before the time of 

surgical incision. The most recent Medical Letter 

recommendations are that the drug be given no more than 30 

minutes before the skin is incised. 

 

Discontinuation of Antibiotic within 24 hours after 

Surgery is recommended for Two Reasons- 

1. Use of surgical prophylaxis antimicrobial agent past this 

time frame has not been shown to improve SSI rates and 

increases the cost of care unnecessarily. 

2. Indiscriminate use of antibiotics can lead to antibiotic 

resistant microorganisms. 
 

The Centre of Medicare and Medicaid Services (CMS) and 

the CDC have developed a new national healthcare quality 

improvement project to prevent postoperative infection.16,19 

The Surgical Infection Prevention (SIP) Project was rolled out 

via the Quality Improvement Organisations (QIOs) in all 50 

states in August 2002. The focus of this project was the 

prevention of SSIs through the optimal selection and timing 

of prophylactic antibiotics administration, both known to be 

important in effective prophylaxis. 

 

The Indicators of the Project Included- 

 The proportion of patients who received prophylactic 

antibiotics within one hour before surgical incision. 

 The proportion of patients given an antibiotic consistent 

with current recommendations. 

 The proportion of patients who received prophylactic 

antibiotics whose antibiotics were discontinued within 

24 hours after surgery. 

 

Although surgical site infection is a relatively serious 

problem in our health institution, there are scanty published 

reports on the bacterial pathogens that are involved in SSIs in 

our local hospitals. The sporadic reports from the public-

sector hospitals are mainly from the microbiology laboratory 

records, which may not show the complete clinical picture. 

Paucity of published data on risk factors for SSIs has 

impacted negatively on management of patients, particularly 

in the resource strained setup. Data from this study could be 

used to benchmark for a large-scale study that could be useful 

for the policy makers to make informed decisions on issues of 

infection control pertaining to surgical wound sepsis. 

 

CONCLUSION 

There is compelling evidence that Cephalosporins are 

ineffective against the common pathogens causing SSI and it 

is time for surgeons to court ‘new’ antibiotics effective 

against today’s pathogens for both prophylaxis and empirical 

therapy. 

We suggest that surgeon, pharmacist, epidemiologist and 

microbiologist to take local infecting organism/sensitivity 

pattern into account when formulating prophylaxis as well as 

empirical therapy guideline for individual surgical site. Also, 

the chosen antibiotic must have antimicrobial susceptibility 

for the common prevalent stains of microorganisms. 
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