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Abstract
Purpose: To evaluate the gaps in surgical prophylaxis practise, which maximises the use of antimicrobial
medicines while staying within prescription guidelines, and to investigate the many reasons that lead to
the use of various antibiotics.

Methods: The research was carried out at the orthopaedic departments of Telangana's tertiary care
hospitals as an observational study. This study involved 210 participants with a history of orthopaedic
procedures between November 2020 and March 2021. To determine compliance with antibiotics for
surgical prophylaxis. The SPSS.22 software was used to analyse the gathered data.

Results: Male patients account for 120 of the enrolled patients, while female patients account for 90,
making up 57.14 percent and 42.85 percent of the total patients, respectively. The pre-antibiotic regimen
was followed by 67.63 percent of the prescriptions, while 32.37 percent of the prescriptions were not
followed. Following surgery, an increase in the incorrect antibiotic regimen was assessed to be 77.13
percent, whereas adherence was only 22.85 percent of all patients in the research.

Conclusion: To tackle the superbug menace, collaborative and multidisciplinary efforts are needed to
create antimicrobial stewardship programmes in tertiary care hospitals, as the antibiotic regimen
provided for prophylaxis therapy was mainly non-compliant with the stewardship programme.

Introduction
During the twenty-�rst century, which is on top of that an age of antimicrobial resistance, several issues
associated with superbugs were observed to be signi�cant concerns of public health as well as an
impediment to investigators and medical staff globally. According to reports published by W.H.O., by
2050, approximately one crore deaths worldwide will be claimed by superbugs [1]. There is an increase in
antibiotic uptake by the Indian population by 103 percent from 2000 to 2015, making the country a
leading consumer of antibiotics [2].

W.H.O. has recommended the hospitals to adhere on the stewardship program so that constant
monitoring, updating the patterns of antibiotic prescription and analyzing the effects in context of care
and rationalize the usage of durable and effective antimicrobial agents as a crucial role to the infection
control committee and responsible physicians for following the patterns of ever-changing antibiotic
resistance and evading the existing agents which can be employed for surgical prophylaxis. [3]

According to W.H.O., almost �fty percent of patients who undergo surgery for hip replacement develop
SSI at least once in their lifetime [4, 5]. Using ASP reduced the risk of SSI by nearly 81 percent in patients
who had undergone knee and hip replacement surgeries [6]. Administration routes, choice of antibiotics,
administration timings, dosage, duration, and de-escalation of antibiotics post-operation perform a key
role in SSI prevention [7]. In the year 2017, the NAP-AMR programme was launched in India in order to
combat antimicrobial resistance. This program emphasizes awareness and understanding of patterns of
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resistance, prevention of emergencies, restricting the spread of antibiotic resistant bacteria, minimal
antibiotic use, and adherence to AMR stewardship [10]. In India, antibiotic use is observed to be
inappropriate, whereas over-the-counter sales of antibiotics are one of the main causes of AMR combined
with lack of sanitation, water and hygiene [11]. Various policies were introduced to address the issue of
AMR nationwide from 2010, which includes the National Task Force on AMR Containment. AMR
containment was included in the �ve-year plan in 2011. In the year 2012, Chennai declaration had shown
a positive impact in the AMR strategies nationally as it engaged the societies and medical associations
for the containment. AMR surveillance was established by ICMR, which was followed throughout the
country [12, 13]. Antimicrobials were included into the category of Schedule H by Indian legislation. But in
2013, schedule H1 was introduced under the H category to regulate the new antimicrobial class. This
schedule H1 imposes the conditions for antibiotic sales which majorly aim at the excessive and
inappropriate use of anti-microbiotics. From then on, a decline was observed in the sales of antibiotics
which belong to Schedule H1, but an increase in the non-Schedule H1 drugs was reported as an effect of
substitution [14]. In the year 2016, the Red campaign was launched to increase awareness of the misuse
of anti- microbiotics [15]. This campaign was successful as it followed the format of messages followed
on tobacco packages [12, 14]. NAP – AMR (National Action Plan on the AMR) was made by Family
Welfare and Indian Ministry of Health in 2016 and a �ve-year plan was made which contained six
priorities and policies to combat AMR in India [15]. As a national programme. One health approach was
added to the objectives of NAP–AMR, which includes environment, agriculture, �sheries, human health,
animal husbandry, and food processing units. Stewardship is one of the key interventions which has
shown reduced AMR in India as well as reduction in the costs [12, 16]. The teams responsible for AMS in
health organizations are reported to be in a sub-existing stage throughout the country except for private
and public centers which have reported AMS to be positive [15, 17]. Efforts to increase the response to
AMR as well as AMS across India among the healthcare centers were initiated by ICMR by arranging
workshops regionally. In spite of these efforts, more work is to be done to develop a strategy which can
be applied nationally to tackle AMR and to implement AMS.

Approximately 80 percent of the healthcare facilities present in India are private where the guidelines are
valid. But surgical prophylaxis and its results suggest a degree of non-compliance with the guidelines
[18–20]. No known studies are present on the patterns of antibiotic prescription in low- and middle-
income countries [21, 22]. This study mainly aims on monitoring adherence to ASP guidelines in the
surgical prophylaxis by orthopaedic department and the factors which contribute to variation of
antibiotics and to promote the rational usage of antibiotic.

Materials And Methods
Research design, length, and location:

A prospective study was conducted in the orthopedic department inpatient, of tertiary care hospital of
Hyderabad, Telangana for the period of October 2020 to March 2021. The data collected is regarding the
sensitivity of cultures and bacterial resistance patterns of the hospital.
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Sampling techniques:

A random sampling method was employed to get relevant samples.

Sample size:

The size of the sample was determined by the data mentioned in Karthikeyan et al analysis. Which
follows the below formula [16].

N = Z 2 P (1-P)/ D2

N = required size of the sample: P = antibiotic prevalence rate: Z = standard normal con�dence interval of
95% where the value is equal to 1.96 : D = margin of sampling error tolerated.

Criteria of the study:

Criteria for inclusion:

This study includes inpatients of both male and female genders over 18 years of age irrespective of their
illness.

Criteria for exclusion:

Pregnant women, paediatrics, psychiatric patients and outpatients were excluded from being selected for
this study.

Pre intervention phase:

The collection of data was initiated to monitor the patterns of prevalent antibiotics using a predesigned
proforma. A follow-up of the patient’s records was carried out using the case �les of the MRD department
after permission from hospital management.

Assessment of appropriateness of antimicrobial use.

Compliance with the ASP guidelines can be accessed using the antimicrobial policy of the department.
The primary investigator after receiving instructions, accessed each prescription for the adherence to
guidelines, which is followed by the inspection by the expert technical committee. In order to test the
rationality of the antibiotics being used, a validated approach based upon a set of parameters as
described by Gyssens et al. [23] and updated by Willemsen et al. [24] having the following conditions
were utilized: 1. Inappropriate choice, 2, inappropriate indication, 3 inappropriate implementation; 4
appropriate decisions which are to be followed by all antibiotics; 5 missing or inadequate data to assess
the appropriateness of antimicrobial used; 6 other antimicrobial regulation deviations from the
department policy. An initial data analysis was performed to assess guideline noncompliance.

Intervention phase:
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This phase was conducted from November 2020 to February 2021, a duration of four months after the
availability of pre-intervention phase data. This phase consists as below

A. Restriction of antibacterial usage:

Implementation of justi�cation form towards the usage of restricted antibiotic groups such as
Carbapenems, Linezolid and Polymyxins was done effectively.

B. Awareness and Education:

This aspect provides awareness regarding ASP guidelines. This section aims at in�uencing the
prescribing behavior along with increasing the stewardship strategy acceptance. The nurses are educated
and made aware of the importance of monitoring medications for length, dosage and path along with
discussing with the physician.

C. Antimicrobial policy compliance:

Every hospital has their own Antibiogram that is based upon the culture sensitivity of the hospital. The
challenge in this policy is that the guidelines are to be followed, reviewed, and updating the antimicrobial
patterns in a timely manner.

D. De-escalation of therapy:

This step is crucial as the anti-microbiotic prescribed must be deescalated depending upon the drug
susceptibility, change in the antibiotic spectrum to treat the infections and reduce the antibiotic
resistance.

E. Optimization of Dosage:

Characteristics of each patient, pattern of injury, causative organism, site of infection, and
pharmacokinetic as well as pharmacodynamic characteristics are taken into account for the dosage of
the drug to optimize antibiotic usage.

F. Combination therapy control:

According to previous studies, the overuse of combinational therapy has emerged as a major factor
which contributed to antimicrobial resistance.

G. Administration and adjustment of drug route:

This is based upon the clinical condition of the patient- adjustment of the administration route can be
considered until it is in accordance with the guidelines but has better bioavailability.

Resolving issues with the ASP:
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Principle investigator and the orthopedic department meetings were organized as communication is
critical in implementing the stewardship program. Few issues arose during the implementation which
were addressed and resolved aiming for perfect implementation of stewardship programs.

Data collection:

Collection of data was mainly focused upon the SSI monitoring program of W.H.O., visits to the medical
ward daily, and sheets of regular prescription. The stewardship programme has observed that
prescriptions are not in compliance. Indications for prophylaxis, better antibiotic options as well as other
aspects were evaluated. The �rst prophylactic dose, dose recommended, intraoperative doses if
necessary, and the total number of postoperative doses, Daily �xed dosed (DDD)/100 bed per days was
used to calculate the amount of prophylactic antibiotics prescribed during the study.

Variables:

In the present study, two variables which are considered are rationality of the antibiotic surgical
prophylaxis as a dependent and other factors which are patients age, gender, surgery type, geographical
area, antibiotics used, and duration of hospital stay.

Statistical analysis:

The mean, median, standard deviation of the variables and the P value of the data collected were
calculated by two-way Anova. The prescribing practices of anti-microbiotics were analyzed using time
series data. Linear regression was employed to know the changes in prescription trends.

Ethical committee approval:

The institutional Ethical Committee has granted ethical approval with eh certi�cate number. Before
collection of the data, the informed consent of patients or their relatives or attendants was obtained.

Results
A total of 210 patients were selected who had undergone orthopaedic surgery. In the group of 210
patients, 120 members comprising a total percentage of 57.14 percent were males, while 90 members of
a total 42.85 percent were females. Major number of patients, approximately 40.47 percent belong to the
age group of 30-40, while 21.42 percent of the selected population belong to the age group of 41-50. In
Table 1, the socio-demographic characteristics such as distribution into groups divided on the basis of
age of the patient’s population were described. The data were collected from the tertiary care hospital
orthopedic department from the period of November 2020 to March 2021 [Table 1, Figure 1].
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Table 1
Socio-demographic characteristics of patients and groups based upon age.

S.
no

Socio-demographic
characteristics

Frequency N
(%)

Inappropriateness Of Antibiotics Used

For Prophylaxis
N(%)

For Treatment N
(%)

1 Age group (year)

30-40 85 35 47

41-50 45 27 38

51-60 53 15 22

>60 27 12 18

Total 210 89 125

2 Sex

Male 120 67 75

Female 90 39 47

N-is the number of patients

Patients were characterized according to the type of surgery they’d undergone prior to data collection. In
the total 210 patient population, 92 patients have undergone, Open Reduction and Internal Fixation
surgery, 44 patients have undergone total hip replacement, 23 patients have undergone wound
detriments, 10 patients have undergone arthroplasty, and 17 patients had implants. 15 patients received
Closed Reduction Internal Fixation; Total Knee Replacement was done for 9 patients [Table 2. Figure 2].

Table 2
Differential diagnosis of orthopaedic

surgeries.
Diagnosis Frequency

ORIF 92

Total Hip Replacement 44

Wound Detriments 23

Arthroplasty 10

Implants 17

CRIF 15

TKR 9

Total 210
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Commonly prescribed antibiotics for prophylaxis and treatment:

Cefuroxime was prescribed to 154 and 158 patients who were under prophylaxis and treatment,
respectively. Amikacin was prescribed to 64 and 60 patients, Metronidazole was prescribed to 20 and 38
patients, Amoxicillin or potassium clavulanate was prescribed to 14 and 22 patients, Ceftriaxone was
prescribed to 10 and 19 patients, Linezolid was prescribed for 12 and 11 patients, Cefotaxime was
prescribed to 3 and 1 patients respectively why are undergoing prophylaxis and treatment [Table 3, Figure
3].

Table 3
Most Commonly used Antibiotics for Surgical Prophylaxis and Treatment.

Drug Name Prophylaxis Treatment

No of patients N(%) No of patients N(%)

Cefuroxime 154 158

Amikacin 64 60

Metronidazole 20 38

Amoxicillin/potassium clavulanate 14 22

Ceftriaxone 10 19

Linezolid 12 11

Cefotaxime 3 1

Total 98 106

Choice of Antibiotics in surgical prophylaxis:

From the total of 120 patients, who are undergoing preoperative antibiotic regimens, 142 patients
comprised, about 67.63 percent were prescribed under guidelines, 68 patient’s prescriptions, which are
32.37 percent of which showed noncompliance. An increase in the inappropriateness of antibiotics
regimens followed was observed after operation for almost 162 patients who account for 77.13 percent
of prescriptions found to be. Only 44 patient’s prescriptions, about 22.85 percent are observed to be
adhering to the guidelines [Table 4, Figure 4].
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Table 4
The appropriateness and compliance of antibiotic used for patients who underwent orthopaedic

surgery.
Reason For Use Appropriateness Frequency Percentage(%)

Prophylaxis Appropriate 142 67.63

Inappropriate Inappropriate Choice 49 23.33

unnecessary combination 19 9.04

Total 68 32.37

Treatment Appropriate 48 22.85

Inappropriate Excessive 88 41.9

duration

Short Duration 13 6.19

Inappropriate 39 18.57

Choice

unnecessary combination 22 10.47

Total 162 77.13

One of the common reasons for using antibiotics inappropriately were under the category of excessive
duration, short duration, inappropriate choice of antibiotics and unnecessary combinations which are
observed in 88, 13, 39 and 22 prescriptions having 41.9 percent 6.19 percent 18.5 percent and 10.47
percent proportions respectively [Table 4].

Statistical analysis:

The mean and standard deviation and p-value for the data collected and grouped were calculated. For the
socio demographic characteristics, which consists of age group and sex when calculated was 52.5, 105
as mean while standard deviation was calculated as 20.99 and 15 for the frequency and 22.25, 53 as
mean and 9.25, 14 for standard deviation of prophylaxis and 31.25, 61 as mean and 11.77, 14 as
standard deviation for the treatment. For the same groups, p-value was calculated as 0.02392 and
0.000425 for both age group and sex, which meant that the results were signi�cant. For the group
diagnosis, the mean was 30 while standard deviation was 27.57 and p-value was 0.069537, which meant
that the results were not signi�cant. For the group of antibiotics used during prophylaxis and treatment
where the mean was 39.57 and 50.28 as standard deviations for prophylaxis, while for treatment, the
mean was 44.14 and standard deviation was 49.76, while the p-value was 0.1693, which meant the
results were not signi�cant. For the case of appropriateness of the antibiotics use during prophylaxis and
treatment and their frequency and their percentage, the mean, standard deviation and p value were 70,
52.36 (frequency), 33.33, 24.94 (percentage) and 0.199171 respectively, which meant that the results
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were not signi�cant. For the treatment group, 42, 26.08 (frequency) and 19.9, 12.42 (percentage) were
used as mean and standard deviation respectively, while the p-value was calculated as 0.03226, which
has shown that the results were signi�cant.

Discussion
Implementation of the antimicrobial stewardship program in the hospital carrying out tertiary care in the
need of the hour is required to be done effectively as it helps in combating the superbug threat. In several
previous studies which were conducted on the rational use of antibiotics in the surgical prophylaxis,
which have shown a signi�cant rise in resistant patterns over a period of time. The stewardship strategies
aim at understanding and spreading awareness of the resistance patterns, surveillance, optimized use of
antibiotics, monitoring, implementation and evaluation of adherence to the Antimicrobial stewardship in
the tertiary care hospitals. Clinical pharmacists along with other professionals of health care
professionals play a crucial role in implementing and adhering to the ASP guidelines.

This study emphasizes rational usage of anti-microbiotics in surgical prophylaxis and factors which
affect antibiotic choices in tertiary care hospitals. In the present study, it was observed that data from
some cases were missing, which were excluded. Empirical therapy where the causative agent is unknown
was subjected to culture sensitivity testing and reports were prepared according to which the de-
escalation of selected antibiotics was recommended [25, 26, 27]. In certain cases, it was observed that
the prescribed antibiotics did not match with the indication where cephalosporins of the third generation
were preferred, mostly over other antimicrobial classes. The study was observed to be lacking the culture
sensitivity tests of all the listed patients, which is a limitation. It was also observed that major cases were
not subjected to the sensitivity test, which would have justi�ed zeroth selection of the antimicrobial
agents in patients who are critically ill. Adherence to all the ASP guidelines during surgical prophylaxis of
orthopaedic procedures was observed. Further studies are required to be conducted in order to evaluate
the reasons for noncompliance to the guidelines which are to be followed locally, nationally and
internationally to curb the irrational usage of antimicrobials, which in turn reduces the SSI incidence in
the orthopedics department. We suggest conducting qualitative studies which aim at observing the
intervention areas and implementation of stewardship strategies while opting for a narrow spectrum of
antimicrobial agents [28, 29].

Conclusion
Throughout the world the superbug threat is on the rise, implementing and adhering to the guidelines set
by ASP is in need of the hour.

The antimicrobial stewardess program has shown huge gains in the appropriate usage of antimicrobial
agents. This study has shown that it is important to adhere to the guidelines while prescribing for surgical
prophylaxis, which are majorly based on the culture sensitivity and the patterns of resistance of the
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hospital. It is recommended to review the implementation of the ASP guidelines which can have a
positive effect on the quality of life of the patients who underwent surgery.
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Figures

Figure 1

frequency of the age groups who are undergoing prophylaxis and treatment.
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Figure 2

Differential diagnosis of the patients selected in the study.

Figure 3

Frequency of antibiotics used in prophylaxis and frequency
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Figure 4

Frequency and Percentage of antibiotics prescribed during treatment and prophylaxis of orthopaedic
patients.


