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INTRODUCTION
One of the most effective public health initiatives of the last century 
was the invention and widespread usage of antimicrobial agents. These  
agents, along with increased hygiene and widespread vaccination  
(in countries where these are obtainable), have resulted in a significant 
decline in infectious mortality.
Drug production was flourishing in the earlier periods of antibiotics,  
but that as resistance arose, a new drug was still ready to cure the newly 
resistant bacteria. Between 1935 and 2003, fourteen different antibiotic 
types were developed. On the other hand, sudden antimicrobial growth 
came at a price-antimicrobial resistance. Antimicrobial tolerances are 
the most concerning issues in hospitals.
Antimicrobial resistance (AMR) is on the rise across the world, presenting  
a serious threat; this is particularly true in growing countries like  
India where AMR and contagious disease burdens are incredibly large.1 
The overuse and abuse of Antimicrobial have long been recognised as 
significant contributors to the production of certain elevated numbers 
of resistance.2 Antibiotic use is growing globally, owing to rising wages, 
health care, and the burden of contagious diseases. Antibiotic intake rose 
by 36% in 71 nations between 2000 and 2010, with Russia, India, South 
Africa, China, and Brazil responsible for 3-quarters of the growth.3

The usage of antibiotics to deter surgical site infections (SSI) is known 
as surgical antimicrobial prophylaxis (SAP).4 SAP is a successful treatment  
technique for minimising post-operative complications if the right  

antibiotics are administered at the correct amount of dose at suitable 
moment, and for suitable duration of time and for the right surgical  
procedures.5 Antimicrobials must be used effectively to avoid contami-
nation to reduce the complications involved in surgical procedures.  
In hospitals, this is the most familiar explanation for antimicrobial  
application.6

It is linked to a high incidence of improper usage. These ineffective SAP, 
like improper use, administration, dose frequency and time interval, are  
linked to a rise in antibiotic resistance, which cause ADR and an  
enhanced likelihood of SSI, both of which drive an ever-increasing  
requirement for new medications and lead to increasing medical costs.7

Antimicrobial stewardship is described as coordinated efforts intended 
to encourage and maximise the proper usage of antimicrobials”8 and is 
a critical strategy for preserving antibiotic efficacy while also enhancing  
patient protection and care efficiency. The national Antimicrobial  
Stewardship Clinical Care Standard involves suitable SSP prescription.  
This norm was created for prescribers and patients in hospitals and  
general practises. The National Safety and Quality Health Service  
Standards demand that antimicrobial usage and tolerance be monitored.9

The involvement of minimum one contagious diseases-trained physician  
who devotes a portion of their time to the creation, execution, and  
operation of an antimicrobial stewardship programme is vital to its effec-
tiveness. Further team microbiologist, ID physician, clinical pharmacist,  
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as well as effective prevention measures. Patients with postoperative SSI  
who had had CABG, orthology, neurology, gynaecology, urology, or  
gastro reconstructive operations were statistically analysed.

SSI Strategy and Diagnostic Method
The principal strategies for preventing SSI after CABG, orthology,  
neurology, gynaecology, urology, gastro reconstructive surgery at CIMS  
hospital were: (1) Cefmetazole is given to all patients as a preventive  
antibacterial therapy 30–60 min before to incision and for 3 days following 
surgery. (2) Povidone iodine is used to sterilise the surgical field. (3) The 
location is cleaned with more than 1L of saline after the oropharyngeal 
and cutaneous areas have been divided with a flap. (4) A close-suction 
drainage procedure is used. (5) A mandibular reconstruction plate or 
an artificial tool is utilised after the surgical area has been cleaned with 
saline.
A sample is taken from the possibly contaminated field and cultured for 
bacteria if an SSI is detected. As per the canters for Disease Control and 
Prevention, a tiny leakage which does not come into contact with the 
skin is not considered an SSI. A fistula, characterised as orocutaneous or 
pharyngocutaneous leaking, is regarded an SSI regardless of the source.

SAP
It is the usage of antibiotics to avoid SSIs during surgery. It does not 
require pre-operative decolonization or care of existing infections. In 
CIMS hospitals, it is the most frequent reason for antimicrobial usage. 
Inappropriate usage, like prolonged surgical prophylaxis (e.g., five days 
of cefalexin after discharge), adds to the community’s total burden of 
antibiotic use and exposing patients to adverse effects and Clostridium 
difficile infections. Over the years from 2016 to 2019, the proper use of 
antibiotics during or after surgery rose.

RESULTS
For the present prospective study, the inclusion of all types of patients to 
accommodate different age ranged subjects was aimed. From the young 
age people to the old-aged people indicated for or undergoing surgeries 
were included for the present trial. The age of participants observed were 
in the range of 5 to 87 years.

ICN and other were also helpful for stewardship program. Antimicrobial  
restriction policies, therapeutic protocols, and other steps must be  
monitored by an infectious diseases specialist to guarantee that they are  
focused on the current science and experience and would not place  
patients at hazard. Getting the programme headed by a contagious disease  
specialist can help to build reputation among the hospital’s doctors and 
reduce the likelihood of the programme being a pharmacy-driven cost-
cutting program.10 The present study is planned to study the effect of 
antimicrobial surgical prophylaxis in the department of general surgery. 

MATERIALS AND METHODS
Study Design
This study was mainly focussed on surgical wards patients of CIMS (Care 
Institute of Medical Science) hospital. It is one of the finest hospitals in 
Ahmedabad with a bed size of 350. It is Gujarat’s first digitised operating 
theatres and intensive care units (ICU) hospital. At CIMS Hospital, the 
first cardiac transplant was performed successfully. It performs neuro-
spine surgery (on over 1500 patients since 2011), cardio-thoracic surgery 
(on over 5000 cardiac and 500 thoracic operations in the last five years), 
paediatric surgery, uro surgery, onco surgery, ortho surgery, and gastro 
surgery.

Study period
A hospital based cross-sectional analysis was performed to gather a data 
by reviewing the admitted patients in surgical wards of CIMS hospital. 
This study is based on five successive years (from 2016 to 2020). During 
the research era, all patients admitted to surgical wards were operated  
for cardiologist, orthopaedic, paediatric, gastro-intestinal, urology,  
neurology, and oncology surgical procedures were the source and sample 
community, respectively.

Data Collection
During the study, data were collected from a CIMS hospital using an  
organised antibiotic audit tool, that includes patient name, age, sex,  
surgery types, duration of drugs, and irrational use of drug, development, 
in surgical ward in which the patient was admitted. The prophylactic 
and post-operative antimicrobial drugs prescribed, frequency and route 
of administration, intra-operative re-dosing, and base of antimicrobial 
prescription for post-operative therapy. The method of procedure, type,  
and length of treatment, wound class, preoperative hospital stays, surgical  
antimicrobial prophylaxis (SAP), and complete hospital stay were all  
recorded.

Inclusion and Exclusion criteria
The patients undergoing surgery are included in this study. The patients 
undergoing medical wards are not included in this study.
Figure 1 depicts the whole procedure of the study. The steps followed in 
collecting the information is mentioned in it.

Operational definitions
SSI: Infections which occur within 30 days after a surgery or monitoring 
of surgical wound infection initiation within 90 days where an implant is 
inserted are referred to as surgical site infections.
SSI has been documented that after CABG, orthology, neurology,  
gynaecology, urology, and gastro surgery involving clean and clean- 
contaminated procedures without reconstruction.11,12 However, SSI has 
only been documented following a broad resection with a high SSI rate 
and rebuilding. The primary reasons that contribute to high SSI rates, as 
well as the most effective methods for dealing with this problem, remain 
unknown. The most significant risk factors for SSI infection after surgery, 

Figure 1: Consort flow diagram.
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Table 1: Patient demographics.

Variable Presented as 
n (%) or median (IQR)

Pre-Shortage 
group (n=103)

Shortage 
group (n=217)

P-Value

Age, years 57 (38-67) 58 (44-70) 0.19

Gender, male 58 (56.3) 124 (57.1) 0.36

Co-morbid conditions

1. Diabetes
2. Dyslipidemia
3. Hypertension
4. ESRD
5. HIV
6. Cancer
7. Transplant

43 (41.7)
21 (20.4)
63 (61.2)
14 (13.6)

1 (1.0)
27 (26.2)

6 (5.8)

69 (31.8)
42 (19.4)

133 (61.3)
34 (16.9)
10 (4.0)

43 (19.8)
15 (7.5)

0.07
0.80
0.98
0.65
0.18
0.18
0.73

Table 2: Surgical prophylaxis parametric analysis 2016-2020.

Parameters 2016 2017 2018 2019 2020

Time gap not 
maintained 12.91±6.59 4.30±2.94 2.33±1.50 1.88±1.64 2.01±0.35

Wrong 
documentation 8.43±6.39 4.78±2.43 1.60±0.40 1.00±0.70 1.23±0.37

No 
documented 

time
14.63±9.680 3.25±1.60 3.67±2.34 2.0±0.94 3.00±1.9

Blank 
document 8.33±5.17 3.30±1.49 3.43±1.27 1.50±1.0 3.11±1.75

Irrational 
antibiotic 5.0±4.11 1.0±0.00 1.00±0.00 1.00±0.00 1.00±0.00

Overall 39.08±21.39 13.75±5.19 7.33±3.77 3.92±2.39 5.21±2.51

Antibiotic 
surgical 

prophylaxis
65.89±17.4 90.02±0.20 97.62±1.12 98.71±0.78 97.11±0.39

Table 3: Correlation of outcome from 2016 to 2020.

Year Mean±SD Pearson correlation p value

2016

2017 -24.12±19.7 -.424 .001

2018 -31.73±17.2 .240 .000

2019 -32.81±17.71 -.330 .000

2020 -30.11±16.69 -.301 .000

2017

2018 -7.60±5.04 -.513 .000

2019 -8.69±3.95 .607 .000

2020 -8.01±4.11 .591 .000

2018
2019 -1.08±1.65 -.474 .043

2020 -.97±2.21 -.423 .031

Table 1 displays the demographic data which includes age, sex, co-morbid 
conditions in both pre-shortage and shortage group. Among them the  
co-morbid conditions, hypertension problem was most common in both 
the patient group and HIV was least under the surgical prophylaxis.
Patients undergoing surgeries were given prophylactics and the data of  
following parameters as discussed in Table 2 were recorded. Which  
included the time interval, in correction or no documentation if any  
irrational use or misuse of antibiotics. The observation, as seen in Table 1,  
proved that application of stewardship program in terms of surgical  
prophylaxis has improved both the knowledge and outcome of the  
procedures progressively from 2016 to 2020.
The application of Pearson correlation test among the observational 
year from 2016 to 2020 have shown promising results. Table 3 notably  
describes the comparison observed among these years. Statistically  
significant result from 2016 to 2018 was found. However, not much of 
the significance was observed between the years 2018-19 and 2019-20.
Graph 1 highlights the data evaluation of the antibiotic surgical prophy-
laxis observed in CIMS hospital. The five years of data from 2016 to 2020  
are represented graphically. According to the observations, the antibiotics  
were administered in all the surgical interventions and most of the  
pre-operatively antibiotics were administered by IV route. Graph showcases  
a gradual increase in the rational use of antibiotic both before and during 
the surgery. In the year 2016, the antibiotic usage in surgical prophylaxis 

was observed to be an average of 65.89%. This value was found to be 
progressively increasing in the successive years. By the year of 2019, the 
average hiked to the value of 98.71%. However, 2020 observed increased  
in the value. The increase can be attributed to COVID-19 scenario overall  
where the health facilities were severely challenged. Overall, this is  
conclusive of the increasing rational use of antibiotics with years.  
Especially the recent times reaching the maximum peak, as appreciated  
in the graph. This could be attributed as one of the major factors in  
development of resistance towards various microorganisms, which,  
by the application of stewardship program in the form of surgical  
prophylaxis can be easily curbed.
Among the most frequently observed surgeries at CIMS Hospital, Urology  
surgeries (Graph 2) pediatric cardio-thoracic surgery (Graph 3) and 
cardio-thoracic surgery (Graph 4) are few of the surgeries where surgical 
prophylaxis was implemented and observed.

DISCUSSION
Surgical antibiotic prophylaxis (SAP) is a short course of antibiotics 
provided just before operating operations to prevent post-operative 
surgical site infections (SSIs). SSI is attributed one of the most common  
healthcare associated infections (HAIs) and one of the most serious 
consequences of surgical procedures. Antibiotics, on the other hand, are  
unlikely to avoid SSI on their own, and several pre-, intra-, and postop-
erative requirements must be followed.13

In the present study, we have focussed on the use of antibiotics  
preoperatively to prevent the surgical site infections (SSI). Parenteral 
or intravenous mode is the appropriate choice of administration for 
SAP.14 In this study, most of the antibiotics was administered by IV route 

Graph 1: Antibiotic Surgical Prophylaxis 2016-2020.
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with the result obtained from the year 2020. This sudden drop in the use  
of antibiotics within 5 years has led to decrease in antimicrobial resis-
tance and decrease in efficiency of antibiotics.
The knowledge of appropriate dose is required to understand the tissue-
serum concentration. The breach in the balance results in toxicity which 
should be maintained.17 In the present study, the maintenance of time 
gap was documented to understand the efficacy of surgical prophylaxis. 
The WHO guidelines also support the dose duration, gap maintenance 
and choosing the right drug for surgical prophylaxis.18 
The most prominent errors, according to other authors, were the timing  
of the first dose and the length of the prophylaxis. A retrospective  
research on gastro-intestinal surgery at an Israeli children’s hospital  
found that in 32% of cases,14 the timing was right. Overuse of SAP,  
particularly for longer periods of time than prescribed, increases antibiotic  
intake, alters person and institutional microbial flora, and puts patients 
at risk for Clostridium difficile infection.19 

CONCLUSION
Antibiotic resistance is becoming more of a problem, whether owing 
to inherently resistant bacteria or strains with evolved resistance. Anti-
microbial selections that are more effective and cost-effective enhance 
results and save expenses. All the patients undergoing surgery were 
audited and the pattern of use of antibiotics were recorded. The result 
showed overuse of antibiotics in 2016 but a subsequent decrease upto 
year 2020. This sudden drop in the use of antibiotics within 5 years has 
led to decrease in antimicrobial resistance and decrease in efficiency of 
antibiotics. The findings of the current study support the evidence and  
efficiacy of surgical prophylaxis. However, more extensive studies are  
required to validate conclusive inferences for appropriate clinical  
application in evidence based protocol way. 
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