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ABSTRACT A

Background: Surgical site infection (SSI) is an infection that occurs at or near a surgical incision within 30 days of
surgery or within 1 year if an implant is left in place. They are the most common nosocomial infections in surgical
patients, accounting for approximately 500,000 infections annually. The cost of care for patients with SSIs is nearly three-
fold higher than that for surgical patients without the infections. Aim and Objective: The main objectives for conducting
current study are to know incidence of SSI, to check proper use of surgical antibiotic prophylaxis and prepare data for
health-care improvement. Materials and Methods: The study was observational, prospective in nature and conducted
after getting institutional ethical clearance. All post-operative patients in surgical wards that fulfill the inclusion criteria
were included in the study over the period of 2 months. Data were collected in questionnaire Google forms by both direct
interview and referring indoor files. Result: Total 198 patients were included and evaluated. Total six patients were not
given any antibiotic. Incidence of SSI was 7.57% in total 198 patients. Most of the cases were from general surgery,
followed by orthopedic, gynecology, and obstetrics. Total 124 patients were given antibiotics for <24 h. In all the patients,
antibiotics were started minimum %-h before surgical incision. Conclusion: The pre-operative timing and duration of
prophylactic antibiotic administration should be appropriate according to guidelines to reduce SSI and its burden on
society.
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INTRODUCTION Common pathogens causing SSIs are Staphylococcus aureus,
Coagulase-negative Staphylococci, Enterococci, Group B
Surgical site infection (SSI) is an infection that occurs at or  streptococci, etc. SSIs are common and occur in 2-5% of
near a surgical incision within 30 days of surgery or within  syrgeries involving incisions in the United States.®) Rates
1 year if an implant is left in place.!") They are one of the  of SSIs differ according to the type and duration of surgery.
most common nosocomial infections in surgical patients,  Giobal estimate of SSI, according to studies, is from 0.5% to
accounting for approximately 500,000 infections annually.[ 15%. While in India, it accounts on higher side, ranges from
23% to 38%, which becomes one of the main problems a
Access this article online surgeon faces after an operation. It is one of the main cause

Website: www.njppp.com Quick Response code of hospital acquired infections.™

The cost of care for patients with SSIs is nearly three-fold
higher than that for surgical patients without the infections.
These infections reduce patients’ quality of life postoperatively
and account for 3.7 million excess hospital days and more than
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$1.6 billion in excess costs annually, overall.>® Furthermore,
patients who develop SSIs are 5 times more likely to be
readmitted to the hospital, 60% more likely to spend time in
the intensive care unit, and twice as likely to die compared
with surgical patients without the infections.”

Surgical antibiotic prophylaxis (SAP) means antibiotic that
is given to surgery patient, before surgery, for prophylaxis
of SSIs. There are various guidelines such as, WHO global
guidelines, American Society of Health-System Pharmacists,
guidelines from the society of thoracic surgeons for proper use
of such antibiotics. The aim of using appropriate prophylactic
antibiotics in surgical patients is to ensure effective serum
and tissue levels of the drug to prevent such SSI.

So we had conducted this study of SAP, after looking at
the severity and impact of SSIs on the health and wealth of
the Indian population. It is important to take steps for the
prevention of the condition rather than cure of it.

MATERIALS AND METHODS

The study was observational and prospective in nature
conducted over the period of 2 months. The study was
conducted after getting ethical clearance from institutional
ethical committee. All post-operative patients in all surgical
wards, willing to participate in the study and also fulfill the
inclusion criteria, were included after filling up the informed
consent form. Data were collected in questionnaire Google
forms by both personal interview and referring indoor patient
files. Collected data were compiled in Microsoft office Excel
and analyzed further.

RESULTS

Total 198 patients were included and evaluated in the
study. Incidence of SSI was reported in 15 (7.57%) patients
[Figure 1]. While remaining, 183 patients were discharged
healthy without developing any SSI. Out of 198 patients,
six patients were not given any antibiotics. Among these,
six patients, none has developed SSI [Figure 2]. Most of the
cases were from general surgery, followed by orthopedic,
gynecology, and obstetrics department. Out of 198 patients,
124 patients were given antibiotics for < 24 h and remaining
patients for >24 h [Figure 3]. In all the patients, antibiotics
were given minimum Y2-h before incision.

DISCUSSION

Antimicrobial therapy can be categorized into: Prophylaxis,
preemptive, empiric, definitive, and suppressive. Out of these
categories, prophylaxis therapy is given to those subjects who
are not yet infected or developed any disease. Wound infection
can result when a critical number of bacteria is present in the
wound at the time of closure. Chemoprophylaxis is given to
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prevent such wound infections after surgical procedures.® In
our study, total 198 patients were enrolled and evaluated. Out
of these, total 192 patients were given SAP and no antibiotics
in six patients. Total 183 patients (out of 198) were not get
infected by SSIs. In all the patients, antibiotics were given
5-h before incision and total 124 patients received antibiotic
prophylaxis for <24 h.

In total six patients out of 198, no antibiotics were given
and none of them suffered from SSI. According to surgeons,
there were non-traumatic surgeries and no viscera or tract
entered during surgeries. According to National Research
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Council criteria for operative wounds classification, it is
classified as clean wound where elective, non-traumatic
surgery done, no viscera or tract (respiratory, g.i, biliary, and
genitourinary) entered, no infection at site, and no break in
technique appear. Such clean surgery in healthy individual is
associated with very low risk of SSL.”) In the WHO released
guidelines, 2017, for prevention of SSI, given examples of
procedures which do not require SAP are clean orthopedic
operations not involving implantation of foreign materials or
low-risk elective laparoscopic procedures.!'” In our study, all
six patients were operated in general surgery or orthopedic
department for minor operative procedures (e.g., hernia
repair, and elbow dislocation). None of these patients
developed SSI. Hence, findings of our study are similar
regarding not to give antibiotics in all the cases. Rampant
misuse of antibiotics prophylaxis is not required at every time
during surgery to prevent SSI.

In this study, total 15 patients were suffered from SSI and
the incidence of SSI was 7.57%. Incidence of SSI in our
study is within the range of the global estimate of SSI, that
is, 0.5-15%.24 Despite of giving SAP, occurrence of SSI
(e.g., at the rate of 7.57%) is suggesting of failure of therapy.
Lack of proper timing and duration of SAP and emergence
of resistant strain of microbes can be the root cause of such
failure of antimicrobial therapy. We have tried to focus on all
these points one by one in study.

In terms of duration of SAP, out of 198 patients, 124 patients
were given antibiotics for <24 h and remaining patients were
given for >24 h. An important finding in the field of microbes
has been the understanding of the roles of the human native
microbiome as critical defense against dangerous infections.
Thus, during prolonged chemoprophylaxis, which can also
kill the native biome, we need to consider following point to
preserve it:

Limit the duration of prophylaxis to be as short as the time
in which maximum contamination is expected (e.g., during
incisions and the surgical procedure) and does not prolong
beyond this time.®

According to current guidelines by the WHO, given
prophylactic antibiotics should end within 24 h of surgery
completion. There is no documented benefit of antibiotics
after wound closure in the reduction of SSIs. However,
there is some difference in the guidelines from the Society
of Thoracic Surgeons in terms of duration. It recommends
that antibiotic prophylaxis should be continued for 48 h after
the completion of cardiothoracic surgery due to the effects of
cardiopulmonary bypass on immune function and antibiotic
pharmacokinetics.['"!"!) For cardiac surgeries, there was some
evidence from two randomized control trial (RCTs), that
prolonging antibiotic administration after completion of
the operation may be beneficial in reducing the risk of SSI.
By contrast, other 7 RCTs showed no benefit of prolonging

antibiotic prophylaxis beyond 24 h.['%1213] In vascular surgery
also, there was some evidence from one RCT that prolonging
antibiotic prophylaxis until intravenous lines and tubes are
removed may be beneficial in reducing the risk of SSI when
compared to single-dose prophylaxis.'®'¥ In our study, out
of 68 patients who received SAP for >24 h, total 22 patients
had undergone cardiothoracic surgeries. Despite of giving
SAP for >24 h, one patient still developed SSI. There are
chances of increase in adverse effects of antibiotics, killing
of native biome and foster resistant organism, by giving SAP
for more than 24 h. Hence, such longer use of SAP should be
discouraged in surgical practice.

In all the patients enrolled under study, antibiotics had been
started minimum »2-h before incision. According to the WHO
guidelines for global prevention of SSI, it is recommended
that the administration of SAP within 120 min before incision
is strongly recommended.!"” In one of the multicenter study
of 29 hospitals in the United States, administration of SAP
within 1 h before incision is supported and also showed that
administration within 30 min before incision may reduce the
risk even further.''"'* Overall, administration of SAP after
incision is more harmful with significant increase of the
SSI risk than before incision. Adequate tissue concentration
of antibiotic is required both at the time of incision and
throughout the procedure. We conclude from our study that
the administration of SAP before incision, minimum %:-h, is
necessary to reduce the incidence of SSI.

Nowadays, everyone is focusing on over use of antibiotics
for various reasons. Proper use of antibiotics can cure the
condition and improper use can lead to antibiotic resistance.
There is very fine line for margin of error. Despite of giving
proper antibiotics, in terms of timing and duration, in 192
patients, total 15 patients developed SSI. Small study duration
and lack of laboratory study for antimicrobial resistance are
limitations of study.

CONCLUSION

Overall, proper timing and duration of given antibiotics are
very important for the prevention of SSI. All the guidelines
regarding prevention of SSIs are made on base of evidence of
various studies. Hope our study will also provide some data
for evidence in recommendations of various criteria for SAP.
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