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INTRODUCTION 

Surgical antimicrobial prophylaxis refers to the use of 

antibiotics for the prevention of surgical site infections and 

does not include pre-emptive use of antibiotics to treat 

early infections.1 The Centers for Disease Control and 

Prevention (CDC) has defined Surgical site infections 

(SSI) to standardize data collection for the National 

Nosocomial Infections Surveillance (NNIS) program. SSIs 

are 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 

 

These classifications are defined as follows: 

• Superficial incisional SSI - Infection involves only 

skin and subcutaneous tissue of incision 

• Deep incisional SSI - Infection involves deep tissues, 

such as fascial and muscle layers; this also includes 

infection involving both superficial and deep incision 

sites and organ/space SSI draining through incision 

• Organ/space SSI - Infection involves any part of the 

anatomy in organs and spaces other than the incision, 

which was opened or manipulated during operation.  
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• SSI is the most common postoperative complication 

representing a significant burden in terms of patient 

morbidity and mortality thereby increasing the cost 

to health services around the world.  

The incidence of SSIs can be effectively reduced by 

appropriate antibiotic prophylaxis. Inappropriate surgical 

prophylaxis continues to be a major problem nationally. 

Some studies  suggest  that  nearly  30-50%  of  antibiotics 

used in hospitals are prescribed for surgical prophylaxis 

and  30-90%  of  this  prophylaxis  is  inappropriate.3 In  

most  of  cases antibiotics  were  prescribed  for  durations  

longer  than recommended  in  guidelines.4 It adds to the 

cost of medical care and unnecessarily exposes the patient 

to potential adverse effects. It also promotes the 

development and spread of bacterial resistance.5 Therefore 

appropriate surgical prophylaxis is a process that depends 

on multiple factors like proper case selection, antibiotic 

selection including dosing and route of administration and 

duration of therapy. 

The aim of this study was to analyse the prescribing pattern 

of antibiotic prophylaxis in patients undergoing surgery 

and to observe the frequency of occurrence of surgical site 

infections in operated patients. 

METHODS 

The study was conducted over 3 months from 1st 

November 2018 to 31st January 2019 on operated patients 

in the surgery ward of Goa Medical College. Sample size 

was calculated to be 200 by estimation technique. 

Inclusion criteria 

• Patients of either sex, age 18 years or more 

• Admitted in the ward for more than 24 hours for a 

surgical procedure 

Exclusion criteria 

• Admitted in the ward for less than 24 hours 

• Patients not willing to participate. 

After approval from the Institutional ethics committee, 

written informed consent was taken from the patients and 

the case records were analysed for patient details and the 

details of the antibiotics prescribed during the hospital 

stay. 

Patient details included demographic details, clinical 

history, type of surgery performed and details of 

antibiotics prescribed pre and post-surgical procedure 

during the hospital stay. The data collected was analysed 

using Microsoft excel. The results are expressed as 

percentages. The results are depicted as graphs and charts 

wherever applicable. Rationality of preoperative antibiotic 

prophylaxis was evaluated as per guidelines of Scottish 

Intercollegiate Guideline Network (SIGN)6 and American 

Society of  Health system Pharmacists (ASHP).7 These 

guidelines provide data to the practitioners for use of 

prophylactic antibiotics.  

Principles of surgical antibiotic prophylaxis1 

• Decide if prophylaxis is appropriate 

• Determine the bacterial flora most likely to cause 

postoperative infection  

• Choose an antibiotic, based on the steps above, with 

the narrowest antibacterial spectrum required 

• Choose the less expensive drug if two drugs are 

otherwise of equal antibacterial spectrum, efficacy, 

toxicity, and ease of administration 

• Administer dose at the right time 

• Administer antibiotics for a short period (one dose if 

surgery of four hours duration or less) 

• Avoid antibiotics likely to be of use in the treatment 

of serious sepsis 

• Do not use antibiotic prophylaxis to overcome poor 

surgical technique 

• Review antibiotic prophylaxis protocols regularly as 

both cost and hospital antibiotic resistance patterns 

may change. 

RESULTS 

Demographics 

A total of 200 patients were included in the study. Out of 

this 200 patients studied 67.5% were males and 32.5% 

were females (Figure1).  

 

Most of the patients were in the age group of 41-50 years, 

with a mean age of 46.54 years. The majority (62%) of 

patients had an elective procedure while 38% were 

operated on an emergency basis. The most common 

procedure performed was incision and drainage followed 

by appendicectomy and excision of cyst (Figure 2).  

Prescription analysis 

All the 200 patients received prophylactic antibiotics. All 

the antibiotics were given by intravenous route. The total 

number of prophylactic antibiotics prescribed in this study 

were 368 of which 69% were prescribed by generic name. 

67.50%

32.50%

Males Females
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Out of 200 patients 44% received a single antibiotic while 

42.5% received a combination of 2 antibiotics and 

remaining received 3 or more antibiotics (Table 1).  

 

Figure 2: Type of procedure. 

Table 1: Number of antibiotics prescribed for                      

each patient. 

Number of antibiotics Number of patients 

1 88 (44%) 

2 85 (42.5%) 

3 25 (12.5%) 

4 1 (0.5%) 

Among the total antibiotics prescribed the most common 

were cephalosporins (44.29%) followed by metronidazole 

and the fluoroquinolone ofloxacin (Figure 3).  

 

Figure 3: Antibiotics prescribed. 

Among the cephalosporins the most commonly prescribed 

was a second generation cephalosporin cefuroxime in 50% 

of patients followed by the third generation cephalosporin 

cefoperazone. The first generation cephalosporin cefazolin 

was prescribed in only a single patient (Figure 4). A total 

of four different combinations of antimicrobials were used. 

The most common fixed dose combination was 

cefoperazone plus sulbactum followed by amoxicillin and 

clavulanic acid (Figure 5). Antipseudomonal antibiotic 

combination like piperacillin and tazobactam was given in 

one patient. Surgical site infection developed in 3 out of 

200 patients (1.5%). These patients complained mainly of 

purulent discharge from the site of infection. The patients 

received post-operative antibiotics for a mean duration of 

6 days during their stay in hospital plus 5 days following 

discharge from ward. No adverse drug reaction was 

observed in this study. 

 

Figure 4: Cephalosporins prescribed. 

 

Figure 5: Combination of antibiotics prescribed. 

DISCUSSION 

The microbial load at the wound site is important in 

causing wound infection even with the usage of routine 

antibiotic prophylaxis. The protective function of skin is 

interrupted by skin incision, and microbial contamination 

is caused in spite of adequate skin preparation. 

Colonisation occurs with possibly pathogenic 

microorganism, and so any wound has the risk of infection. 

The effectiveness of preoperative antibiotic prophylaxis is 

well established through this study. Drugs were prescribed 

by generic names in 69% of cases even though recent 

guidelines have been laid down by MCI to prescribe 

medicines only in generic names. The average number of 

antibiotics prescribed per patient was 1.67.13% of patients 

received 3 or more antibiotics which is comparable to 

study conducted by Rehan et al (17%).8 
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While the use of two or more antimicrobials in 

combination may have a certain rationale, their 

indiscriminate use can have numerous negative 

consequences. Possibly harmful aspects of such 

inappropriate antibiotic combinations include the 

development of bacterial resistance, super-infection, and 

the risks of toxicity, allergic reactions and increased cost 

of therapy. All the patients undergoing hernia repair and 

laparoscopic gall bladder surgeries received preoperative 

antibiotics while no such prophylaxis is recommended as 

per SIGN guidelines.6 This was also noted in studies by 

Rehan et al.8 In this study 21.7% of the patients received 

third generation cephalosporins .This number is similar to 

that observed by Kulkarni et al.9 (29%) and less than that 

observed by Rehan et al.8 (42%).None of the patients 

received cefazolin(first generation) as recommended by 

SIGN guidelines.6 

For surgical prophylaxis it is important to select an 

antibiotic with narrowest antibacterial spectrum to reduce 

the emergence of resistance and also because broad 

spectrum antibiotics may be required later if patient 

develops serious sepsis. Therefore, it is recommended that 

the use of third generation cephalosporins such as 

ceftriaxone and cefotaxime should be avoided in surgical 

prophylaxis.1  

Cefoperazone plus sulbactam was the most common 

combination prescribed in 29% patients in contrast to 

study conducted by Rehan et al.8 in which amoxicillin plus 

clavulanic acid was the most common FDC (12%). The 

incidence of SSI was very low (1.5%) similar to study 

Parulekar et al.10 This can be attributed to the fact that all 

the 200 patients received prophylactic antibiotics 

irrespective of whether it was appropriate or not. As  far  

as  duration  of  antimicrobial  prophylaxis  is concerned,  

one  antibiotic  dose  is  adequate  for operations lasting 4 

hours or less. Additional doses may be required in 

prolonged surgeries.1 Results from two large studies 

highlight the fact that single dose antibiotic prophylaxis is 

not associated with an increased rate of SSI when 

compared to multiple dose regimens.11,12 

In this study, post-operative antibiotics were administered 

for a mean duration of 6 days during hospital stay and 

another 5 days following discharge, a period much longer 

than recommended. A similar duration of 6.4 days of 

antibiotic use has been reported in a study of taiwanese 

patients13 and an Indian study by Rehan et al.8 Persistence 

of tissue concentrations past the period of surgery 

increases toxicity and cost of therapy with no additional 

benefit.1  

The present study was conducted on a small sample size 

(200) and for a short duration of time (3 months), hence it 

may not represent the total population. There have not 

been many studies done in India on this subject, therefore 

comparison of the results was limited. 

 

CONCLUSION 

Use of antimicrobials in all the cases was empirical based 

on operating surgeon’s clinical experience. Increased use 

of antibiotics especially for a prolonged duration is a matter 

of concern. There is an urgent need to create awareness 

about rational antibiotic prescribing among surgeons. A 

multifaceted educational intervention involving a team 

effort of healthcare professionals can have a significant 

effect on effective antibiotic utilization and reducing the 

incidence of surgical site infections. Local guidelines seem 

more likely to be accepted and followed than those 

developed nationally. Development of similar antibiotic 

guidelines is essential to prevent emergence of resistant 

pathogens, to rationalize the use of antibiotics in the most 

cost-effective manner and for preventing the occurrence of 

hospital acquired infections.. 
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