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ABSTRACT

Objective: To evaluate the most common class of antimicrobial agents used in surgical prophylaxis. To evaluate the timing, dosage, route and
duration of use of antimicrobial agents in surgical prophylaxis.

Methods: The study subjects were 214 patients who underwent general surgical procedures at Vinayaka Missions Kirupananda Variyar Medical
College from July 2013 to June 2014. The use of antimicrobial agents was noted from the first dose of antibiotic given before the induction of
anaesthesia. After surgery was completed the duration of antibiotic in the post-operative ward was noted.

Results: Majority of the patients were males of age group 50-60 y and the most common surgical procedure was hernioplasty. Combination therapy
with two antimicrobial agents was more preferred regimen 126 (58.9%). Among the antimicrobial agent's cefotaxime 114 (24.8%) was the most
commonly prescribed drug and it was followed by metronidazole 121 (21.9%). ceftriaxone 60 (13.1%) was the third most commonly prescribed
antimicrobial agent. The mean duration of prescription of antimicrobial agents in the present study was 4.78 d and the mean cost of drug treatment
was 787.54 rupees. The cost-effective regimen was that of aminoglycosides and imidazole.

Conclusion: The choice of antimicrobial agent was based on the local prevalence pattern of microorganisms. The intravenous administration of
antibiotic prophylaxis immediately before or after the induction of anaesthesia is the most reliable method for ensuring effective serum
concentration at the time of surgery. The antimicrobial agent chosen must cover all the most likely contaminating organisms.
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INTRODUCTION

Antimicrobial resistance patterns can vary regionally and even
among different hospitals within the same community. Overuse of
antibiotics contributes to antimicrobial resistance and puts the
patients at greater risk of carrying and becoming infected with
resistant bacteria [1]. Drug utilisation research was defined by WHO
as "the studies of marketing, distribution, prescription and use of
drugs in society, with special emphasis on resulting medical, social
and economic consequences” [2].

Human skin comprises of protective layers, and once the protective
layer of skin is damaged, deep tissues are exposed to bacterial
infection [3]. Semisynthetic antimicrobial agents like amikacin have
resistance to bacterial inactivating enzymes [4]. Poorly managed
surgical site infections may end in sepsis which is a widespread
infection along with a significant mortality rate and major economic
burden [5]. Antimicrobial agents along with vaccines represent most
potential agents in preventing morbidity as well as mortality [6].

In India the prevalence of use of antimicrobial agents varies from 24-
67 % [7]. There is a strong relationship between the emergence of
resistant strains of microorganisms and concurrent variations in
antibiotic use in population over time [8]. Surgical site infections are
the most common infections in surgical patients and lead to
prolongation of hospital stay [9]. They lead on to complications like
wound dehiscence, bleeding, cellulitis, septicaemia and death [10, 11].

The rate of occurrence of surgical site infections in clean surgeries is
1-5 %, in clean-contaminated surgeries 6-9 %, in contaminated
surgeries 13-20 %.[8,9] Pre-operative antibiotic therapy can reduce
the incidence of surgical site infections [14, 15]. The most common
organisms causing surgical site infections are MRSA, Staphylococcus
epidermidis, enteric gram+ve cocci [16, 17], gram-ve bacilli and
anaerobes [18].

The use of antimicrobial agents before, during and after surgery is
done to prevent post-operative complications [19]. Most common
antibiotics used in surgical prophylaxis are cephalosporins.
However, there are growing numbers of reports of resistance to
these agents with increasing use [20]. In resistant cases, vancomycin
is used. The other antibiotics used are metronidazole, gentamicin
[21-23] and fluoroquinolones.

The development of modalities to effectively prevent and treat
infection has occurred only within the last several decades [24].

MATERIALS AND METHODS
Study center

The study was conducted at Vinayaka Missions Kirupananda Variyar
Medical College in the department of surgery from July 2013 to June
2014. During this period 214 patients who underwent general
surgical procedures were taken up for the study.

Inclusion criteria

1. Patients aged between 20-60 y.
2. Both male and female patients.
3. Patients undergoing general surgical procedures.

Exclusion criteria

. Patients with known hypersensitivity to antibiotics.
. Patients with pre-existing infections.

. Patients are undergoing minor surgical procedures.
. Patients with renal impairment.

. Patients with liver disease.

. Diabetes mellitus patients.

. Patients with malnutrition.

. Immuno-compromised patients.
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Study design

This study is a single centre, prospective, open label and analytical
study. The study was started after obtaining permission from the
institutional ethical committee. The Institutional ethical committee
permission letter no is VMKVMC/IEC/13/32 dated 30/01/2013.
Before starting the study, a fully written informed consent in native
language was obtained from all patients. The sample size was 214
patients. Patients were scrutinised for demographic data, clinical
status, diagnosis, comorbid conditions, blood profile, current
medication, past medical history and type of surgery to be performed.

All baseline characteristics were noted. The demographic data that
were collected include patient’s name, age, sex and address. The
clinical status includes the vital signs, examination of cardiac status
and other systems examination. The diagnosis was scrutinized to
assess the type of surgery performed whether the surgery was clean,
clean-contaminated or dirty. The blood profile was done to rule out
diabetes mellitus, anaemia, immune-compromised state, renal
insufficiency and hepatic insufficiency.

The past history was scrutinised for the history of hypertension,
diabetes mellitus, drug allergies and surgical procedures. The data of
the antimicrobial agents used include the generic name, the class of
the antimicrobial agent, the timing of administration, the route of
administration, dose, frequency of administration, duration, change
of medication, combinations used, cost and the non-antimicrobial
agents administered.

Patient’s details were followed from the first dose of antibiotic
given before the induction of anaesthesia. If the duration of
surgery was longer than the half-life of the additional antibiotic
dose of antibiotic given during surgery was noted. After surgery
was completed the duration of antibiotic in the post-operative
ward was noted. All information was obtained from the treatment
chart, pre-operative checklist, anaesthesia records and patient’s
progress records.

Laboratory investigations done included both haematological
examination and urine analysis. The haemoglobin level was
estimated to rule out anaemia. The total count, differential count and
erythrocyte sedimentation rate were done to rule out immune-
compromised states and infectious conditions.

Blood sugar levels were determined to rule out diabetes mellitus.
Serum urea and creatinine levels were assessed to evaluate the renal
functions. Liver function tests were also done. Urine analysis was
done to rule out the presence of sugar, proteins and pus cells.
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Statistical analysis

The data obtained were entered in Microsoft excel spreadsheet and
the analysis was done using SPSS software version 20.0. Descriptive
statistical analysis was done by calculating frequency and the
percentage for all the parameters. The valid percent and cumulative
percent were also established.

RESULTS & DISCUSSION

In the present study, the pattern of use of antimicrobial agents in
surgical prophylaxis was assessed in 214 patients undergoing
general surgical procedures. A total of 459 prescriptions were
scrutinised to assess the prescribing pattern. Out of the total 214
patients, 33 (15.5%) patients were in the age group of 20-29 y.
About 39 (18.3%) patients were in the age group of 30-39 y. In the
age group of 40-49 y there were 56 (26.3%) patients. There were 72
(33.8%) patients in the age group of 50-59 y. And in the age group of
60-69 y there were only 13 (6.1%) patients. The majority of the
patients belonged to the age group of 50-59 y.

This is similar to a study by Ajay khade et al. where the productive
age group is actively involved in socioeconomic activities, making
them vulnerable to diseases, which may need surgical interventions
and antibiotic treatment [25]. The number of male patients in the
study was 158 (74.2%). The number of female subjects in the study
was 55 (25.8%). A Greater percentage of male subjects was included
in the present study.

According to the Kuppusamy socioeconomic status scale, only 6
(2.8%) patients belonged to upper socioeconomic status. About 24
(11.2 %) patients belonged to the upper middle class and 39
(18.2%) patients belonged to the lower middle class. The majority of
patients 82 (38.3%) belonged to upper lower socioeconomic status
followed by lower socioeconomic status 63 (29.5%) patients. There
is the need for cost-effective antimicrobial prophylaxis.

Among the general surgical procedures included in the study
hernioplasty was the most common surgery encountered 109
(52.5%). The second most common surgical procedure encountered
in the present study was appendicectomy 34 (15.5%). Followed by
haemorrhoidectomy 30 (14.1%). The number of patients who
underwent modified radical mastectomy (MRM) was 15 (7%). Only
8 (3.8%) patients underwent lateral anal sphincterotomy for fissure
in ano and hemi thyroidectomy for multinodular goitre. In the
present study majority of the patients underwent clean surgical
procedures and with the placement of implants like mesh in
hernioplasty there is a need for prophylaxis against infections.

Table 1: Drug regimen in study subjects

Regimen Frequency Percent Valid percent Cumulative percent
Single Drug 58 12.6 12.6 12.6
Two Drug 263 57.3 57.3 69.9
Triple Drug 138 30.1 30.1 100.0
Total 459 100.0 100.0
Table 2: Antimicrobial agents prescribed
Generic name Frequency Percent Valid percent Cumulative percent
Ceftriaxone 131 13.9 13.9 13.9
Cefotaxime 195 20.7 20.7 34.6
Amikacin 93 9.9 9.9 44.5
Gentamycin 49 5.2 5.2 49.7
Metronidazole 180 19.1 19.1 68.6
Tinidazole 44 4.7 4.7 73.5
Amoxicillin 55 5.9 5.9 79.4
Ampicillin 66 7.1 7.1 86.5
Ciprofloxacin 97 10.3 10.3 96.8
Levofloxacin 30 3.2 3.2 100
Total 940 100 100
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Table 3: Combinations of antimicrobial agents

Combinations Frequency Percent Valid percent Cumulative percent
Ceftriaxone+Metronidazole 57 14.2 14.2 14.2
Cefotaxime+Metronidazole 105 26.2 26.2 40.4
Ceftriaxone+Gentamycin 18 4.5 4.5 44.9
Ceftriaxone+Amikacin 26 6.5 6.5 51.4
Tinidazole+Ciprofloxacin 44 10.9 10.9 62.3
Ampicillin+Gentamycin 13 3.3 3.3 65.6
Cefotaxime+Metronidazole+Amikacin 37 9.2 9.2 74.8
Cefotaxime+Ampicillin+Ciprofloxacin 53 13.2 13.2 88.0
Ceftriaxone+Levofloxacin+Amikacin 30 7.5 7.5 95.5
Amoxicillin+Gentamycin+Metronidazole 18 4.5 4.5 100
Total 401 100 100

Table 4: Class of antimicrobial agents

Class Frequency Percent Valid percent Cumulative percent
Cephalosporin 326 34.7 34.7 34.7

Amino glycoside 142 15.1 15.1 49.8

Imidazole 224 23.8 23.8 73.6

Penicillin 121 12.9 12.9 86.5
Fluoroquinolone 127 13.5 13.5 100

Total 940 100 100

Table 5: Frequency of administration of AMA

Frequency Percent Valid percent Cumulative percent
oD 92 9.8 9.8 9.8
BD 477 50.8 50.8 60.6
TDS 371 39.4 39.4 100
Total 940 100 100

Table 6: Route of administration of AMA

Route Frequency Percent Valid percent Cumulative percent
IV 577 61.4 61.4 61.4

Oral 363 38.6 38.6 100

Total 940 100 100

The number of prescriptions where a single antimicrobial agent was
used in the present study was 58 (12.6%) patients. About 263
(57.3%) prescriptions were noted with two antimicrobial agents.
Three antimicrobial agents were administered to a total of 138
(30.1%) prescriptions. fig. 1 shows that combination therapy with
two antimicrobial agents was more preferred than use of three
antimicrobial agents. And the use of a single antimicrobial agent was
least preferred.

A study conducted by Kumar Abhijit et al. has shown that most
commonly prescribed combination was that of ceftriaxone+amikacin
and accounted for 51% prescriptions. The study was done using 300
prescriptions and noted that two antimicrobial agents were
encountered in (38%) prescriptions, and three drugs were
prescribed in (46%). The Government of India is planning to revise
the antibiotic policy issued in 2011 and put a ban on over the
counter availability of third generation antibiotics [26].

Dalfino et al. found the appropriateness of empiric antibiotic therapy
was more frequently reached with wide spectrum combination
therapy. They found that multiple-drug empiric regimens were
appropriate in 97% of cases compared with 65% of single-drug
regimens. Moreover, patients who achieved clinical success were
more likely to have received antibiotic combination therapy [27].

Among the antimicrobial agent's cefotaxime 195 (20.7%) was the
most commonly prescribed drug and it was followed by
metronidazole 180 (19.1%). ceftriaxone 131 (13.9%) was the third
most commonly prescribed antimicrobial agent. It was followed by
ciprofloxacin 97 (10.3%). In the present study cephalosporins, 326
(34.7%) was the most commonly prescribed class of antimicrobial

agent as shown in fig. 3. And imidazoles 224 (23.8%) was the second
most commonly prescribed class of antimicrobial agents.

Kamath et al in their cross-sectional study conducted in 154
patients have shown that the use of two antimicrobials agents was
most common 48(31.17%) followed by three or more than three
antimicrobial agents 36(23.38%)and the preferred drugs were
metronidazole 72(15.52%) and cefotaxime 56(12.07%) which are
similar to the present study [28]. Table 3 shows that the two drug
combination of cefotaxime and metronidazole was most preferred,
105 (22.9%) prescriptions.

Aminoglycosides accounted for 142 (15.1%) prescriptions. They
include amikacin 93 (9.9%) and gentamycin 49 (5.2%)
prescriptions. In the present study, the use of penicillins was 121
(12.9%) prescriptions. The frequency of use of ampicillin was 66
(7.1%) prescriptions and amoxicillin 55 (5.9%) prescriptions. The
other class of antimicrobial agent that was used in the present study
was fluoro-quinolones which accounted for 127 (13.5%)
prescriptions. Ciprofloxacin accounted for 97 (10.3%) prescriptions,
and that of levofloxacin was 30 (3.2%) prescriptions.

The frequency of administration of antimicrobial agents is depicted
in fig. 5 and it shows that twice a day administration of antimicrobial
agents was the most preferred 477 (50.8%) prescriptions. The least
preferred frequency was once a day administration 92 (9.8%)
prescriptions. Thrice a day administration of antimicrobial agents
was encountered in 371 (39.4%) prescriptions.

The mean duration of prescription of antimicrobial agents in the present
study was 4.78 d and the mean cost of drug treatment was 787.54

285



Brethis et al.

rupees. The most cost effective regimen was that of aminoglycosides and
imidazole. The intravenous route of administration was used in almost
all patients in the study accounting for 61.4% prescriptions when
compared to oral route 38.6% prescriptions. Initially, all patients were
administered with an intravenous antimicrobial agent and it was later
replaced by an oral antimicrobial agent.

Tomson et al. have shown that the excessive use of injectables is
common in many developing countries [29]. This is in par with our
study where antimicrobial agents were administered intravenously
in 577(61.4%) prescriptions.

Viren Naik et al. conducted a study in 200 patients out of which 192
patients i.e. 96% were prescribed antibacterial drugs. The most
commonly prescribing drug was metronidazole 44.8% followed by
ciprofloxacin 38.5%, gentamycin 36.9% and cefotaxime 32.2%.
Amikacin, ampicillin+cloxacillin and cephalexin were other
antibacterials used. Use of cefazolin and norfloxacin was quite
minimum i.e. 7.3% and 5.7% respectively. In 83.3% of the cases
more than one antibacterial drug was given, and on an average 2.5
antibacterial drugs were used per patient in a range of 1 to 4. The
duration of the treatment with antibacterial drugs were 5 d to 15 d,
with an average duration of 6.9 d. Oral route was used in 15.6% of
patients while in 84.4% of cases they were given parenterally [30].

In the present study, 86.4% prescriptions had antimicrobial agents
that were included in the WHO Essential drug list and only 13.6% of
prescriptions contained drugs that were not included in the WHO
Essential drug list [31]. Drug utilisation research (DUR) deals with
the marketing, distribution, prescription, and use of drugs in society,
with special emphasis on the resulting medical, social and economic
consequences.

Limitations of the study

The present study was conducted at a single tertiary centre. Further
studies if conducted at multiple centres can provide information about
the widespread use of antimicrobial agents for surgical prophylaxis.

CONCLUSION

The use of antimicrobial agents in surgical prophylaxis has played a
vital role in the prevention of post-operative infections and thereby
reducing the hospital stay, cost incurred and mortality. The choice of
antimicrobial agent was based on the local prevalence pattern of
microorganisms.

In adherence with the guidelines the first dose of antimicrobial
agent was given before the skin incision was performed. For surgical
procedures that lasted for more than three hours additional dose of
antimicrobial agent was given at intervals of one to two times the
half-life of the drug after three hours of the first dose.

Guidelines recommend that prophylaxis should end within 24 h
after the end of surgery, except in cardiothoracic surgery where it
should be 72 h. The intravenous administration of antibiotic
prophylaxis immediately before or after the induction of anaesthesia
is the most reliable method for ensuring effective serum
concentration at the time of surgery. The antimicrobial agent chosen
must cover all the most likely contaminating organisms.

There is need of polypharmacy and broad spectrum antimicrobial
agents. Hence the chances of drug interactions, the emergence of
resistance and higher cost have to be considered. Periodic
assessment of the utilisation of antimicrobial agents is needed and
the sensitivity pattern has to be established. Periodic surveys
involving a larger number of subjects are needed for proper
designing of antimicrobial policies and a stringent system for their
implementation. After implementation of guidelines the adherence
to the guidelines must be monitored.
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