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Abstract:

Introduction:

Antibiotic resistance poses a global concern due to its impact on
treatment efficacy and public health. This study delves into antibiotic
prescription patterns and emphasizes the imperative need for
Antimicrobial Stewardship Programs (ASPs) in tertiary care hospitals.
Analyzing factors contributing to resistance, such as improper usage,
underscores the urgency of addressing this issue.

Methods:

A retrospective analysis conducted in Erode Tertiary Care Hospitals
over six months scrutinized antibiotic prescriptions for in-patients in
the General Medicine department. Data collection involved discharge
summaries, extracting information on prescriptions, diagnoses,
demographics, and antibiotic details. Culture sensitivity reports and
drug interactions were assessed, aligning with WHO's antibiotic
categorization (AWaRe).

Results:

Among 325 participants, predominant antibiotic classes included
Cephalosporins and Fluoroquinolones. Ciprofloxacin, Metronidazole,
and Ceftriaxone emerged as the most frequently prescribed. The
majority received therapy for 3-5 days, primarily through injections.
Alarmingly, culture sensitivity testing was minimal (1.23%).
Comorbidities were prevalent (26.46%), with 37.20% of these
prescriptions indicating potential drug-drug interactions.
Conclusion(s):

The study highlights prevalent broad-spectrum antibiotic usage,
minimal culture sensitivity testing, and significant potential drug
interactions in comorbid patients. Urgent implementation of ASPs in
tertiary care hospitals remains crucial to optimize antibiotic use,
promote judicious prescribing, and enhance patient-specific treatment
strategies. This step is essential for better outcomes and effectively
combating antibiotic resistance.

Keywords: Antibiotic resistance, Antimicrobial Stewardship, Culture
sensitivity, drug resistant microorganisms.
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Introduction:

Antibiotic resistance occurs when bacteria alters in response to the use of antibiotics which are
widely used for various bacterial infections. Although the bacterial resistance to antibiotics is
a natural process in and of itself, there are a number of other factors that contribute to this
resistance such as inappropriate antibiotic prescription, self-medication, and widespread
antibiotic usage in agriculture and animal husbandry.>2In every region of the world, antibiotic
resistance is increasing to highly dangerous levels and our ability to cure widespread infectious
illnesses is being threatened by the emergence and worldwide dissemination of new resistance
mechanism. Drug resistant microorganisms strains cause over 0.7 million fatalities worldwide
each year. By 2050, the figure is predicted to reach 10 million surpassing cancer i.e., 8.2 million
annual fatalities.’India has the second-highest global usage of antibiotics, with a 47% rise from
5,411 to 7,976 million defined daily doses between 2010 and 2020. Surprisingly, India has
been noted to have one of the greatest rates of drug resistance globally.*With a few number of
novel antibiotics being released into market, the proper use of existing available antibiotics is
now a crucial factor in preventing the formation of drug resistant organisms.®

Antibiotics make up around one-third of all prescriptions written in a hospital, about one-third
of these prescriptions are often irrational, and about one-third of the hospital pharmacy budget
is allocated to antibiotics.”® Despite the fact that viral diseases like the common cold and the
flu cannot be treated with antibiotics, patients none the less get prescriptions for them.®
Antibiotic usage for viral infections and the use of broad-spectrum antibiotics when a more
selective and narrow-spectrum drug would be more suited both contribute to the development
of antibiotic resistance.’%* One of the top five objectives of the World Health Organization's
Global Action Plan on Antimicrobial Resistance is to collect statistics on both drug use and
resistance (WHO).:

Patients with comorbidity and multimorbidity are more likely than healthy patients in the
community to acquire and develop antibiotic resistance due to their increased susceptibility to
infection, common antibiotic exposure, and contact with secondary care, where drug-resistant
microbes are common. 46 Despite widespread recognition of the need to minimise antibiotic
administration for individuals with diseases such as chronic obstructive pulmonary disease
(COPD), few studies have examined prescribing trends or stewardship strategies in comorbid
patients.82% Many recent studies have also highlighted improper use of AMs, emphasising the
necessity of monitoring antimicrobial use and its influence on improving prescription patterns
in healthcare settings.?*2

This research aims to evaluate the antibiotic prescription patterns among patients at tertiary
care hospitals, with a specific focus on the need for implementing an Antimicrobial
Stewardship Program. Furthermore, this research will also delve into the analysis of potential
drug interactions between prescribed antibiotics and other medications administered for
comorbid conditions which can impact treatment outcomes, patient safety, and the overall
efficacy of the therapeutic regimen. Identifying and understanding these interactions will
contribute to optimizing antibiotic therapy in the context of patient-specific requirements and
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existing medication regimens. The findings of this research will provide valuable evidence
regarding the antibiotic prescription patterns at tertiary care hospitals, shedding light on the
necessity and effectiveness of implementing antimicrobial stewardship programs where
complex patient profiles and severe infections pose unique challenges.

Materials and methods

A retrospective study conducted at Tertiary Care Hospitals over a span of 6 months focused on
in-patients within the General Medicine department, encompassing participants of all ages and
genders. Notably, pregnant women and patients on antibiotics for surgical prophylaxis were
excluded from the study. The data collection process involved obtaining discharge summaries
with antibiotic prescriptions. Subsequently, a meticulous data entry procedure was followed,
where relevant information was transcribed into a prescription analysis form, adhering strictly
to the pre-established inclusion criteria. The comprehensive data analysis aimed to evaluate
prescription patterns, encompassing patient demographics, chief complaints, diagnoses, and
intricate details of antibiotic usage, including name, class, duration, spectrum, dose, dosage
form, and frequency. Additionally, the analysis considered culture sensitivity reports and
incorporated the WHO's AWaRe category for antibiotics. The prescription analysis form also
accounted for drugs taken for concurrent comorbid conditions, interactions with antibiotics,
and the severity of conditions. The entire workflow, designed for systematic data collection
and analysis, is expected to provide a nuanced understanding of antibiotic prescription practices
in the specified hospital setting. After the comprehensive data collection process, the gathered
information was meticulously entered into Microsoft Excel for further analysis. This step
involved careful organization and input of the data points extracted from the prescription
analysis form, ensuring accuracy and completeness. Descriptive statistics, such as measures of
central tendency and variability, were employed to summarize and interpret the collected data,
facilitating a clear and concise presentation of the study findings.

Results and discussion:

The study involved a total of 325 participants, categorized by age into three groups: below 20
years (12 participants), 20-50 years (128 participants), and above 50 years (185 participants).
The gender distribution showed 132 male participants and 193 female participants. The primary
indications for medical attention were diverse, with acute gastroenteritis being the most
prevalent (19.38%), followed by chronic obstructive pulmonary disease (COPD) at 8.61%,
upper respiratory tract infection and viral fever both at 4.61%, and snake bite at 4.30%.

Prescriptions included a varied number of antibiotics, with 1 antibiotic in 180 prescriptions, 2
antibiotics in 123 prescriptions, 3 antibiotics in 17 prescriptions, 4 antibiotics in 4 prescriptions,
and 5 antibiotics in 1 prescription. The duration of therapy was distributed with 49 prescriptions
for less than 3 days, 408 prescriptions for 3-5 days, and 33 prescriptions for more than 5 days.
In terms of dosage forms, injections were predominant (324 drugs), followed by tablets (130
drugs) and capsules (36 drugs). Notably, culture sensitivity was performed in only 4 out of 325
prescriptions.
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The study population was primarily composed of patients above the age of 50 years (56.92%),
followed by those aged 20 to 50 years (39.38%), with only a small percentage below 20 years
(3.69%). Whereas, in a study conducted by Priyadharshini et al.,*'® most of the patients were
in the age group 40-60 years.In this study it was found that in terms of gender, there is a clear
gender disparity, with a higher percentage of female participants (59.38%) compared to males
(40.61%). Whereas, In a study conducted by Darkwah et al.,'**Majority of the prescriptions
60.9% (n=112) were for female patients whilst 39.1% (n=72) were for male patients.

The analysis of the number of antibiotics in each prescription revealed that the majority of
prescriptions contained only one antibiotic (55.38%). This suggests that, in a majority of
instances, healthcare providers followed a conservative approach in antibiotic prescribing.
However, a substantial proportion included two antibiotics (37.84%), and a smaller percentage
included three or more antibiotics. While this approach may be warranted in severe infections
or cases with known multidrug-resistant pathogens, it is essential to ensure that the selection of
multiple antibiotics is guided by evidence-based practices to minimize overuse and the
associated risks. The results align with a study conducted by Demoz et al.,*?° where it was
found that nearly half (49%) of the patients received a single antibiotic, whereas 39% of patients
were treated with combination antibiotics.

In terms of culture sensitivity testing, an alarmingly low percentage of prescriptions included
culture sensitivity testing (1.23%).This indicates that a vast majority of antibiotic prescriptions
are empirical, potentially leading to inappropriate antibiotic use and resistance development.
The results were similar to a study conducted by Demoz et al.,*?* where Culture and sensitivity
testing were not performed in any of the cases whereas In a study conducted by Ravi G et al., 1?2
found that culture and sensitivity tests were done for guiding curative therapy in 34.71% cases.
In this study Ciprofloxacin (20.4 %) emerges as the most frequently prescribed antibiotic,
followed closely by Metronidazole (18.16 %) and Ceftriaxone (17.34 %). This pattern suggests
a preference for broad-spectrum antibiotics, underlining the importance of promoting judicious
antibiotic use to mitigate the emergence of antibiotic-resistant bacteria.ln a study conducted by
Kaur et al.,*?3. out of the prescriptions analyzed, Ceftriaxone and Amoxicillin-Clavulanic Acid
were prescribed most commonly (19.2% and 16.9%, respectively).According to Trikha et
al.,***he most frequently prescribed antibiotics in decreasing order of frequency were
Amoxicillin-Clavulanic acid (25%), Amoxicillin (21%), Ciprofloxacin (17%), Cefixime
(10%), and Ceftriaxone (7%).

Cephalosporins (27.76%), followed by Fluoroquinolones (21.84%) were the predominant drug
classes. It is similar to study conducted by Mugada et al.,'?® where the most frequently
prescribed antibiotic class was Cephalosporins (81.5%). This indicates that a significant
proportion of antibiotics prescribed were broad-spectrum. Injection formulations were the most
commonly prescribed (66.12%), suggesting the initial preference for intravenous therapy which
was lesser than a study published by Atif et al.,*?® which was found to be (98%). The results
are also similar to a study conducted by Alekaw et al., *?’which found that the parenteral route
accounted for the administration of most (85.3%) of the prescribed drugs.
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The majority of patients (83.26%) received therapy for 3 to 5 days, with a smaller percentage
(10%) having therapy lasting less than 3 days, and a minority (6.73%) requiring therapy for
more than 5 days.A significant proportion of patients presented with comorbidities (26.46%),
and among them, over a third (37.20%) received prescriptions with potential drug-drug
interactions. This highlights the importance of considering comorbidities and potential
interactions when prescribing antibiotics, as they can impact treatment efficacy and patient
safety.Among prescriptions for patients with comorbidities, 37.20% contained potential drug-
drug interactions. This finding emphasizes the importance of vigilance when prescribing
antibiotics, especially in conjunction with medications commonly used by patients with
comorbidities. The majority of potential drug-drug interactions (DDIs) in the study were
categorized as major (50%), followed by moderate (47.7%), with minor interactions being rare
(2.27%).The majority of drugs (62.44%) in the analyzed dataset fall under the "Watch"
category, indicating a need for prudent use and monitoring, and 37.55% fall under "Access,"
suggesting availability for essential healthcare needs.The absence of antibiotics in the
"Reserve" category is reassuring, as this category is reserved for critically important antibiotics.
Similar results were also found in studies conducted by Mandal et al., *?® in Eastern India and
Meena et al.,''° in South Indian Union Territory. The results also align with results obtained
from a study conducted at Ghana by Darkwah et al.,*>°The spectrum of activity analysis
demonstrates that all antibiotics prescribed in this study belong to the "Broad™ spectrum
category. While broad-spectrum antibiotics are indispensable for treating a wide array of
infections, their overuse can expedite the emergence of antibiotic-resistant strains. This aligns
with results obtained by Chem ED et al.,*?° at North West Cameroon where majority of the
drugs were broad spectrum. The most common indication for antibiotic prescription in our
study was Acute Gastro Enteritis followed by which was contrary to findings reported by Khan
etal.,'® Ravi G etal.,’?? and Gandra et al.,"** where the common indication for antibiotic was
prescribed were for respiratory Tract Infection followed by GIT Infections.

Figures:
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Figure 1. Percentage of drugs in AWaRe Category
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Tables:
Classof the drug Frequency | Percentage
Cephalosporins 136 27.75 %
Fluoroquinolones 107 21.83 %
Nitroimidazoles 90 18.36 %
Macrolides 47 9.59 %
Beta Iactair:h/iklif;?slactamase 45 9.18 %
Penicillin derivatives 28 5.71%
Tetracyclines 26 5.30 %
Aminoglycosides 5 1.02 %
Sulphonamides 3 0.61 %
Carbapenems 2 0.40 %
Oxazolidinones 1 0.20 %

Table 1. Distribution of Antibiotics among the prescriptions
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. Number of Drugs
S No Spectrum of Activity (N1 = 490)
1. Broad 490
2. Narrow 0

Table 2. Distribution of spectrum of activity of antibiotics among the prescription

S No Poten_tial Dru_g —Drug Frequency Severity
interactions (n2=44)
1. Metformin + Ciprofloxacin 10 Major
2. Atorvastatin + Azithromycin 8 Moderate
3. Amlodipine + Ciprofloxacin 8 Moderate
4. Glimipride + Ciprofloxacin 5 Major
5. Insulin + Ciprofloxacin 4 Major
6. Glimipride + Norfloxacin 2 Major
7. Metformin + Norfloxacin 1 Major
8. Theophylline + Azithromycin 1 Moderate
9. Iron sucrose + Norfloxacin 1 Moderate
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10. Phenytoin + Metronidazole 1 Moderate
11. Carbamazepine + Ciprofloxacin 1 Moderate
12. Deriphylline + Azithromycin 1 Moderate
13. Metoprolol + Ciprofloxacin 1 Minor

Table 3: Presence of Potential Drug — Drug interactions between antibiotics and other
drugs in the prescriptions

Conclusion:

Our analysis of antibiotic prescription patterns revealed a concerning trend of multiple
antibiotics being prescribed, emphasizing the need for evidence-based practices to minimize
the risks associated with overuse, including the development of antibiotic resistance.
Alarmingly, culture sensitivity testing was rarely performed, posing a risk of inappropriate
antibiotic use and resistance. Commonly prescribed broad-spectrum antibiotics, like
Ciprofloxacin and Ceftriaxone, emphasize the urgency of promoting judicious antibiotic use.
The prevalence of comorbidities among patients and the occurrence of potential drug-drug
interactions in antibiotic prescriptions underscore the importance of individualized care.
Prescribers must take into account patients' unique profiles when selecting antibiotics to
improve both treatment efficacy and safety. The predominance of antibiotics falling under the
"Watch" category and the absence of antibiotics in the "Reserve" category in our study is
reassuring, but ongoing vigilance is crucial to ensure that antibiotics remain effective and
available for essential healthcare needs.In summary, our research emphasizes the urgent need
for implementing antimicrobial stewardship programs in tertiary care hospitals. These
programs should focus on improving prescription practices, enhancing laboratory support for
culture sensitivity testing, promoting the use of narrower-spectrum antibiotics when
appropriate.
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