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ABSTRACT :

Background: Wound infections are the commonest hospital-acquired infections in surgical patients.
Approximately 30-50% of antibiotic use in hospitals, is now for surgical prophylaxis. However, between
30-90% of this prophylaxis is inappropriate, that increases the selective pressure favoring the emergence
of antimicrobial resistance. Judicious use of antibiotics in the hospital through effective antibiotic policy
and guideline development is thus essential.

Aims: To prepare a guideline for surgical antibiotic prophylaxis and to evaluate the impact of it in
clinical practice.

Materials and Methods: An antibiogram was prepared to evaluate the sensitivity pattern
retrospectively. A prospective study was done to evaluate the prescription pattern of antibiotic
prophylaxis and incidence of surgical site infection. A draft guideline was prepared with expertise by the
surgeon. Standardized recommendations in the guideline were done by the nominal group technique.
Post-recommendation evaluation was done to observe the impact of the guideline in clinical practice.
Results and Conclusions: 222 cases were evaluated during the pre-recommendation period, of which
21 were infected with surgical site infections that were rated as 9.45%. Use of prophylactic antibiotics
was widespread and inconsistent with published guidelines. 56 cases were evaluated during the post-
recommendation period. None of the cases were infected. Prophylactic antibiotic use was consistent
with respect to choice and duration. The study showed the importance of a multidisciplinary approach in
implementing local guidelines in healthcare institutions, as per their hospital antimicrobial sensitivity
pattern and expert's opinions.
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INTRODUCTION:

Surgical site infections (SSIs) are the second most common cause of nosocomial
infections.[1] Though the post- Listerian era is enriched with much advances in field of asepsis and
surgical and antiseptic techniques, SSIs are still a threat to the surgical world. Antibiotic prophylaxis is
one component of preventive strategy against SSls, that is based on a good surgical technique, strict
asepsis in the operating theatre and control of infection within the hospital or general
practice.[2],[3] Although properly administered antibiotics can reduce postoperative SSIs secondary to
preoperative bacterial contamination, widespread use of prophylactic antibiotics have the disadvantages
of emergence of multi-resistant organisms.[4]

The rich tropical climate of India additionally challenges the clinicians to manage a wide variety of
infectious diseases. The higher rates of surgical site infections are associated not only with a higher
morbidity and mortality, but also with increased medical costs. Hence, a constant awareness of the ever-
present threat of infection must be a way of life for the entire surgical fraternity.

AIM AND OBJECTIVES OF THE STUDY::
To identify the common pathogens causing infections

and their sensitivity pattern, to determine the incidence of surgical site infection, to prepare guidelines
for the use of surgical antibiotic prophylaxis and to evaluate the impact of the same in clinical practice.

MATERIALS AND METHODS:

The study was conducted in the department of surgery, of a multidisciplinary
teaching hospital of South tamilnadu, after being approved by the ethical committee. Initially a
retrospective analysis of microbiological data (from medical records) of operated cases was analyzed
from September 2023 to August 2024, to evaluate the susceptibility pattern of antibiotics. Subsequent
follow- up chart reviews were also done to detect the incidence of SSls. Each follow-up records were
evaluated to determine the surgical site infections, that included pharmacy, microbiology, biochemistry
and other lab records .

Then a prospective study was carried out over an eight month period, from September 2023 to April
2024. Inpatients undergoing surgical procedures under clean and clean-contaminated category were
included and those having immunocompromised conditions, patients with active infection requiring
treatment before or at the time of surgery and surgical procedures under contaminated and dirty
category, were excluded. An antibiogram was prepared from the microbiology ledger to identify the
common pathogens involved in the surgical infections, along with sensitivity pattern. A retrospective
analysis of one-year data from September 2023 till September 2024 was done.

The prospective study involved data collection from patient case records and microbiology reports for
demographic details and clinical details, including prophylactic antibiotic dose, duration, frequency and
route. For detection of surgical site infections, the wound was inspected for any evidence of infection
starting from 48 hours after surgery, to the day when the patient was discharged. Patients who
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underwent laparoscopic procedures were discharged on the 3rd and 4th postoperative day. The rest of
the patients were discharged after the suture removal, with clinically no evidence of SSls.

The patients were called for follow-up after 1-2 weeks in case of laparoscopic cholecystectomy for the
suture removal and after 15 days to a month in open cholecystectomy cases. Patients were observed
during their follow-up visits in such cases. Self-reporting of infections by the patients was also
encouraged, once they were discharged. The criterion for SSI was based on centre for disease control’s
(CDC's) definition of SSI. The patient who satisfied the superficial incisional surgical site infection
criteria was studied. Cases were followed to know the exact time of administration of the prophylactic
antibiotic in the operation theatre. The prescription pattern was evaluated with respect to choice,
duration, route and frequency.

Duration of hospital stay was evaluated in the infected group and non-infected group. Data collected
from the study, along with evidence-based literature and microbiology reports, were clubbed together to
make a draft guideline, with expertise from a surgeon. This draft guideline was circulated among the
surgical staff for their feedback on the recommendations made regarding the choice and duration of
antibiotic prophylaxis in surgical procedures belonging to the clean and clean- contaminated surgery.
Standardization of the draft guideline was done by a nominal group technique, where each
recommendation was stated, followed by the feedback results and then a discussion was initiated among
the surgeons to accomplish the standardization procedure. After standardization of the guideline, a 7-15
days interval was given and then the cases were studied to evaluate the change (if any) in utilization of
surgical antibiotic prophylaxis.

Statistical analysis was done using the statistical package for social sciences (SPSS).Different statistical
methods were used as appropriate. Mean = SD was determined for quantitative data and frequency for
categorical variables. The independent t- test was performed on all continuous variables. The normal
distribution data was checked before any t-test. The Chi-Square test was used to analyze group
difference for categorical variables. A p- value < 0.05 was considered significant

RESULTS:

168 cases were evaluated to prepare an antibiogram retrospectively. Escherichia coli was the
most common pathogen found [42 (25%)], followed by Pseudomonas aeruginosa [35 (20.83%)] and
coagulase-positive staphylococci [32 (19.04%)] in surgical set-up. Of the antimicrobials commonly
used, impressive results of susceptibility pattern were observed with an aminoglycoside, amikacin
(61.30%), followed by a third generation cephalosporin, cefotaxime (40.47%) and amoxicillin-
clavulanic acid (33.92%).

The prospective study evaluated a total of 308 cases, of which 222 belong to the pre- recommendation
and 56 cases belong to the post-recommendation phase of guideline implementation.Out of 222 patients,
102 belonged to the clean class and 120 belonged to the clean- contaminated class. 21 cases got infected,
giving a surgical site infection of 9.45%. Pathogens involved in infected cases and antibiotic
susceptibility pattern are mentioned in respectively.
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The cases were also evaluated for studying the prescription pattern of prophylactic antibiotic in different
types of surgery. It included appendectomy [37 (16.66%)], head and neck surgery [31 (13.96%)],
cholecystectomy [20 (9.0%)], laparoscopic cholecystectomy [27 (12.16%)], Exploratory laparatomy [22
(9.90%)], Trendelenburg ligation [11 (4.95%)] and hernia surgery, which includes inguinal hernia repair
[22 (9.90%)], paraumbilical hernia [11 (4.95%)], incisional hernia [14 (6.30%)], hernioplasty [16
(7.20%)] and herniorrhaphy [11 (4.95%)]. The final guideline for prophylactic antibiotic use is given

in 25(11.26%) cases received a single preoperative dose, in 16 (7.20%) cases, the antibiotic was stopped
within 24 hours of surgery and in 181 (81.53%) cases, the antibiotic was continued for 5-7 days after
surgery. In all cases, prophylactic antibiotic was administered through the intravenous route only.
Prophylactic antibiotics were administered at the time of induction in the operation theatre, in all the
cases. Average duration of hospital stay was found to be 16.34 days in the infected group (21 cases) and
7.43 days in the non-infected group (201 cases).

A total of 56 cases were studied, of which 32 (57.14%) cases were of clean class and 24 (42.85%) were
from clean-contaminated class. There was no incidence of surgical site infection. In clean surgeries like
hernia, single dose amoxicillin clavulanic acid was the preferred option [12 (70.58%)]. Out of 6
Trendelenburg ligation surgeries, single dose amoxicillin-clavulanic acid [3 (50%)] and cefotaxime [3
(50%)] were the preferred options in conditions where ulcer was not present. Out of 9 cases of head and
neck surgery, amoxicillin-clavulanic acid [6 (66.66%)] was the preferred option, followed by cefotaxime
3 (33.33%). Out of 24 clean contaminated surgeries , cefotaxime with metronidazole was the preferred
option in 19 (79.16%) cases. Out of 56 cases, single preoperative dose were received by 22 (39.28%)
cases, antibiotic was stopped within 24 hours of surgery in 32 (57.14%) cases and it was continued
postoperatively for 5-7 days in 2 (3.57%) cases. All the 56 cases received prophylactic antibiotic
through intravenous route. In all the 56 cases, antibiotic was administered at the time of induction in the
operation theatre.

During the post- recommendation period, the choice of prophylactic antibiotics in different types of
clean and clean- contaminated surgeries was consistent with the guidelines. Patients belonging to the pre
and post- recommendation phase were of a similar group with respect to demographics, risk and type or
procedures. Absence of SSIs during the post-recommendation period is not solely due to appropriate
antibiotic prophylaxis usage. It is a well known fact that antibiotic prophylaxis is an adjunct to and not a
substitute for good aseptic procedures in the surgical environment. Most of the SSls arise from the
patient’s endogenous flora, which contaminates the wound by direct contact.[20] Preparation of the
patient for surgery was done meticulously, to decrease the microbiological burden on the patient’s
bowels, skin, respiratory tract or genital tract, depending on the procedure being performed. Shaving
was done on the previous day of surgery. Patients were instructed to take bath and wear clean clothes on
the day of surgery, as exogenous contamination of wounds is also important in the pathophysiology of
SSI, particularly for clean surgical procedures, because surgeons do not incise mucous membranes or
hollow viscera. Airborne bacteria originating from the patient or clothing or skin of the surgical team
suffice to create SSI in these types of procedures, particularly when implants are being placed. Unless
the blood sugar levels are well-controlled by Insulin administration, patients were not taken up for the
surgical procedure.
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All horizontal surfaces were cleaned every morning before any intervention; horizontal surfaces and all
surgical items (e.g., tables, buckets) were cleaned between procedures. At the end of the working day, a
complete cleaning of the operating theatre was performed. Once a week, a complete cleaning of the
operating room area, including all annexes such as dressing rooms, technical rooms and cupboards were
done. All members of the surgical team who would work on the operating field, were educated to scrub
arms and hands with chlorhexidine, iodophors or hexachlorophene for at least 5 minutes before the first
procedure of the day and for 2-5 minutes between subsequent procedures. Sterile gloves of good quality
were used. Gloves were changed immediately after any accidental puncture. Postoperative dressing was
done only in the dressing area. Members of the surgical team entering the operating room when the
operation is about to begin or already underway, wear a mask and headgear that fully covers hair,
sideburns and neckline. Scrub suits covered most bare skin to decrease shedding of microorganisms
from uncovered skin. As individuals shed up to 10 ° epithelial cells per day, many of which carry
bacteria, all personnel working in the operating room followed this practice. Any member of the surgical
team who suffered from a skin lesion such as a boil, was refrained from working in the operating room.
As a part of ISO (International Organization for Standardization) standardization for the hospital,
healthcare professionals were adequately trained in maintaining good aseptic techniques. The duration
of prophylactic antibiotic administration changed remarkably after the standardized recommendations.
During the post- recommendation phase, prophylactic antibiotics were stopped after 24-48 hours of
surgery. The development of guidelines helped in effective utilization, by preventing the overuse of
prophylactic antibiotics.

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. The present study has identified that the interventions done at a specific
time by the teamwork of healthcare professionals, influence the prescribing appropriateness of surgical
antibiotic prophylaxis. Several studies have highlighted the importance of a multidisciplinary approach
in effective utilization of antibiotic prophylaxis.[21],[22] This study supports the team effort by
surgeons, anesthetists, microbiologists, nurses and clinical pharmacists in the effective utilization of
prophylactic antibiotics in hospital. The study also highlights the incidence of surgical site infections
and prophylactic antibiotic usage in an Indian set-up.

CONCLUSION:
Multifaceted educational intervention involving a team effort of healthcare
professionals can have a significant effect on effective antibiotic utilization and in reducing the

incidence of surgical site infections. Local guidelines seem more likely to be accepted and followed than
those developed nationally.

The following are the basic principles to be followed for prophylactic antibiotic usage:. The final
decision regarding the benefits and risks of prophylaxis for an individual patient will depend on:The
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patient's risk of surgical site infection.The potential severity of the consequences of surgical site
infection. The effectiveness of prophylaxis in that operation

The consequences of prophylaxis for that patient (e.g., increased risk of colitis) Treatment policies
should be based on local information about the epidemiology of drug-resistant bacteria. Implementation
of a prophylaxis policy should not trigger an automatic change in treatment policy.Inappropriate
prolongation of surgical prophylaxis can be reduced by use of specific order forms for surgical
prophylaxis or recording of prophylaxis in single dose sections of existing drug prescription charts.
Patients with a history of anaphylaxis or urticaria or rash, occurring immediately after penicillin therapy
are at increased risk of immediate hypersensitivity to penicillins and should not receive prophylaxis with
a beta-lactam antibiotic.

Policies for surgical prophylaxis that recommend beta-lactam antibiotics as first line agents, should also
recommend an alternative for patients with allergy to penicillins or cephalosporins. Prophylaxis should
be started preoperatively in most circumstances, ideally within 30 minutes of the induction of
anesthesia.An additional dose of prophylactic agent is not indicated in adults, unless there is blood loss
of up to 1500 ml during surgery or hemodilution of up to 15 ml/kg.
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