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Abstract

Background: The rise of antibiotic resistance has become a global public health concern, particularly in

pediatric populations where infections are common and empiric antibiotic use is frequent. Antibiotic

Stewardship Programs (ASPs) have emerged as an effective strategy to promote rational antibiotic prescribing

and reduce resistance.

Objective: To evaluate the impact of an Antibiotic Stewardship Program on antibiotic usage patterns, resistance

trends, and clinical outcomes in pediatric infection management.

Methods: This prospective observational study was conducted from April 1, 2024, to March 31, 2025, at the

Department of Pediatrics and Department of Microbiology, Radha Devi Jageshwari Memorial Medical College

and Hospital (RDJIMMCH), Muzaffarpur, Bihar. A total of 100 pediatric patients aged 1 month to 18 years

diagnosed with infections were enrolled. Data were collected before and after the implementation of ASP

interventions, including audit and feedback, formulary restrictions, and dose optimization. Clinical,

microbiological, and prescription data were analyzed using SPSS version 25.0. Categorical variables were

compared using the Chi-square or Fisher’s exact test.

Results: Following ASP implementation, there was a 30% reduction in the use of broad-spectrum antibiotics, a

shift toward more culture-guided therapy, and improved compliance with institutional antibiotic guidelines.

Resistance patterns showed a decline in multidrug-resistant organisms. Treatment outcomes improved, with

shorter durations of antibiotic therapy and hospital stay, and a higher rate of clinical recovery.

Conclusion: ASP implementation significantly enhanced pediatric infection management by promoting

appropriate antibiotic use and improving clinical outcomes. These findings support the broader adoption of

stewardship programs in pediatric healthcare settings.

Keywords: Antibiotic stewardship, pediatric infections, antimicrobial resistance, antibiotic prescribing,

treatment outcomes, rational drug use.
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Introduction

Worldwide, infectious diseases kill and sicken
youngsters most. Children's immune systems are
still maturing, leaving them more susceptible to
colds, flu, meningitis, and sepsis [1]. In outpatient
and inpatient settings, antibiotics are commonly
given to children. The rapid spread of AMR is a
global public health issue due to improper
antibiotic usage, even while antibiotics can save
lives [2].

Antibiotic resistance has emerged in India and
worldwide as a major medical issue. The WHO
warns that antibiotic resistance is threatening global
treatment of common infectious diseases. MRO
infections increase hospital stays, medical costs,
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and mortality [3]. Children, especially newborns
and those with weak immune systems, are more
prone to antimicrobial resistance due to their lower
physiological reserves and higher infection rates.
Some tertiary care centres in India have
disturbingly high ampicillin, third-generation
cephalosporin, and carbapenem resistance rates.
Klebsiella pneumoniae, Staphylococcus aureus, and
E. coli [4].

Irrational prescribing, over-the-counter antibiotics,
a lack of uniform treatment guidelines, and limited
microbiological testing capabilities all worsen this
problem. This problem can be solved by ASPs, an
international initiative. Antibiotic stewardship
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encompasses a variety of programs that help
choose the best antimicrobial prescription regimen,
dose, length of treatment, and delivery route to
maximise antibiotic efficacy and safety [5]. These
initiatives aim to maximise clinical outcomes while
avoiding toxicity and other side effects by reducing
selection pressure that breeds resistant strains [6].
Formulary restriction, preauthorization, prescriber
education, clinical  guideline  development,
microbiology laboratory support for culture and
sensitivity testing, and prospective audits with
intervention and feedback are typical ASP
components at institutional, national, or regional
levels [7].

Adopting ASPs in paediatric settings is crucial yet
difficult. The pharmacokinetics and
pharmacodynamics of drugs in adults and children
varied greatly. Paediatric ASPs need age-specific
dose and tailored approaches [8]. Preventative
antibiotics are prevalent despite the fact that many
paediatric infections are viral. Adverse antibiotic
usage in childhood can disrupt gut flora, increasing
the risk of obesity, allergies, and autoimmune
diseases. In paediatric care, ASPs fight resistance
and prevent iatrogenic harm by using antibiotics
wisely [9].

Studies show that hospitals that efficiently use ASP
reduce needless antibiotic prescriptions, enhance
patient outcomes, and save healthcare expenditures
[10]. Paediatric facility data, especially in LMICs
like India, is scarce. Insufficient healthcare
professional training in rational paediatric
pharmacotherapy, lack of pediatric-specific advice,
and lack of pharmaceutical formulations are
paediatric ASP issues. Microbiological diagnostic
facilities are scarce in many Indian hospitals,
therefore patients are treated empirically without
laboratory validation [11]. Thus, Indian hospital
paediatric departments should promptly design and
evaluate structured ASPs.

The Paediatrics and Microbiology Departments of
RDJMMCH in Muzaffarpur, Bihar, are suitable for
such an evaluation. Clinical and microbiological
diagnostic resources enable the hospital handle a
large paediatric population. A  prospective
observational research using an antibiotic
stewardship approach is being conducted by the
departments to better understand and improve
children's antibiotic use. This addresses the critical
need for institutional interventions and antibiotic
resistance.

The present study, "Evaluation of the Impact of
ASPon Paediatric Infection Treatment," examines
whether and how ASP-implemented interventions
affect antibiotic treatment outcomes and doctors'
antibiotic prescriptions for sick children. The
strategy includes clinical education, antibiotic
prescription review, microbiology-based feedback,
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and institutional antibiotic policy reinforcement. A
study of 100 children treated for infectious diseases
from April 2024 to March 2025.

The major purpose of this research is to determine
how the Antibiotic Stewardship Program
influenced paediatric illness outcomes. Clinical
cure rates, therapy duration, hospital stay, and
antibiotic use decrease are included. We want to
see if ASPs can help patients use antibiotics wisely
without harming them or slowing their recovery.

The secondary goal is to examine antibiotic
prescribing and antimicrobial resistance trends
since the ASP was implemented. During the
investigation, antibiotic spectrum coverage (broad
vs. limited), culture-guided versus empiric
treatment, and frequently isolated bacterium
resistance trends are examined. These findings will
impact future antibiotic resistance attempts and
institutional antibiotic policies.

Finally, clinical antibiotic stewardship in children
is vital yet understudied in India. This study will
explore stewardship programs in a paediatric
tertiary care centre to meet that requirement. This
study should illuminate how to use antibiotics,
reduce resistance, and improve paediatric treatment
in low-resource settings.

Materials and Methods

Study Design and Duration: This observational
prospective study examined how an Antibiotic
Stewardship Program (ASP) influences paediatric
illness treatment. The investigation will last a year,
from April 1, 2024, to March 31, 2025. To
effectively evaluate ASP adoption in a normal
hospital setting, real-world procedures were
observed without affecting clinical choices.

Study Setting: Research is conducted at
RDJMMCH in Muzaffarpur, Bihar. The Division
of Paediatrics manages children and diagnoses, and
the Division of Microbiology helps with laboratory
testing and resistance profiles. This
interdisciplinary relationship allows
microbiological and clinical data to be used to
evaluate the ASP's efficacy.

Sample Size and Population: The investigation
found infectious illnesses in 100 hospitalised
youngsters. We chose a sample size based on the
paediatric department's infection burden history
and practicality.

Inclusion Criteria: Participants included in the
study must meet the following inclusion criteria:

e Children aged 1 month to 18 years.

o Diagnosed with a clinically and/or
microbiologically confirmed infectious disease

e Admitted to the pediatric ward during the
study period.
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Exclusion Criteria
The following exclusion criteria were applied:

e Children with congenital or acquired
immunodeficiency disorders

o Patients with incomplete medical records that
would hinder data collection or analysis

e Those already enrolled in conflicting
interventional studies

Description of the Antibiotic Stewardship Program
(ASP)

This study introduces the evidence-based
Antibiotic Stewardship Program (ASP), which has
various child-specific components. It aims to
improve patient outcomes, reduce antibiotic
resistance, and maximise antibiotic use.

Before and after the ASP launch, antibiotic
prescribing behaviours and treatment results are
compared. This comparison is crucial to the
program. This comparison method clarifies
intervention effects. Another important part of the
audit and feedback mechanism is the stewardship
team reviewing antibiotic prescriptions.

Then, prescribing professionals receive structured
feedback to promote standards and correct misuse.
This cycle of monitoring and educating affects
prescribing behaviour. Additionally, the ASP
enforces formulary limits for broad-spectrum
antibiotics.

These limited drug prescriptions require medical
necessity or pre-authorization. This maintains their
efficacy and controls resistant microorganisms.
Dose optimisation takes into account age, body
weight, renal function, and infection type to modify
each child's antibiotic dosage. To improve
antibiotic treatment, paediatricians,
microbiologists, and chemists update institutional
protocols often.

Data Collection: A uniform data collection form
was created to capture clinical and microbiological
parameters, and this study uses it prospectively. To
assess population characteristics and compute dose,
weight, sex, and age must be collected.

Documenting the patient's clinical history and
physical exam results helps diagnose and assess
infection severity. Data on infection kinds and
treatments is also recorded by classification, such
as respiratory, gastrointestinal, urinary tract, skin
and soft tissue, or others, to monitor trends.

We  meticulously document all antibiotic
prescriptions, including name, dosage,
administration route, and duration. This allows us
to track antibiotic prescription changes since the
ASP launched. Culture reports and antimicrobial
sensitivity profiles are also recorded to track
resistance patterns and assess the compatibility of
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empirical treatment with culture-guided therapy.
Patients' recovery progress, side effects, recurrence,
and hospitalisation duration are the final therapy
efficacy criteria. All patient data is anonymised
before storage and stored securely to protect
privacy.

Data Analysis: Our data is entered and analysed
using SPSS 25.0. Descriptive statistics like
frequencies, percentages, averages, and standard
deviations summarise baseline attributes and
results.

Inferential analysis uses chi-square or Fisher's exact
tests to compare categorical variables like antibiotic
prescribing trends and treatment outcomes before
and after ASP implementation. All analyses are
statistically significant when p < 0.05.

Results

Demographic Profile: A total of 100 pediatric
patients diagnosed with various infectious
conditions were enrolled in the study.

The age distribution ranged from 1 month to 18
years, with a mean age of 6.2 + 3.8 years. The
cohort included 56 males (56%) and 44 females
(44%), resulting in a male-to-female ratio of
approximately 1.27:1. Infants and young children
(below 5 years) constituted the largest age group,
reflecting their heightened susceptibility to
infections.

Types of Infections: The most frequently
encountered infections were respiratory tract
infections (RTIs), comprising 38% of the total
cases. This was followed by urinary tract infections
(UTIs) in 21%, skin and soft tissue infections in
18%, gastrointestinal infections in 13%, and sepsis
in 10% of patients. The predominance of RTIs
aligns with the seasonal pattern and high
prevalence in pediatric populations, especially in
the under-five age group.

Pathogen Profile: Microbiological cultures yielded
positive results in 72% of cases. The most
commonly isolated pathogens included:

o Escherichia coli — 26%

e Klebsiella pneumoniae —21%

o Staphylococcus aureus — 18%

e Pseudomonas aeruginosa — 10%

e Streptococcus pneumoniae — 9%

e Others (including Salmonella spp. and
Enterococcus spp.) — 16%

Among these, multidrug-resistant (MDR) strains
were significantly higher in K. pneumoniae and P.
aeruginosa isolates.

Antibiotic Usage Patterns: Pre- vs. Post-ASP

A marked change in antibiotic prescribing behavior
was observed after the implementation of the ASP
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(see Table 1). Prior to ASP, broad-spectrum
antibiotics such as ceftriaxone, meropenem, and
piperacillin-tazobactam were frequently prescribed
empirically. Post-ASP implementation, there was a
26% reduction in the use of broad-spectrum
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antibiotics and a 34% increase in the use of narrow-
spectrum antibiotics such as amoxicillin-clavulanic
acid and cefixime, especially following culture
reports.

Table 1: Antibiotic Usage Trends Before and After ASP Implementation

Antibiotic Group Pre-ASP (%) Post-ASP (%)
Broad-spectrum (e.g., meropenem) 60% 34%
Narrow-spectrum (e.g., amoxicillin-clavulanic acid) 25% 59%
Targeted therapy after culture 15% 37%

Resistance Patterns

ASP implementation also led to a notable shift in
resistance patterns (see Table 2). The resistance
rates for E. coli and K. pneumoniae to third-
generation cephalosporins dropped by 15% and

12%, respectively, compared to pre-ASP levels.
Staphylococcus aureus showed a 10% increase in
methicillin-sensitive strains, suggesting improved
targeting of antibiotics and containment of resistant
strains.

Table 2: Resistance Patterns of Common Pathogens

Pathogen Drug Resistance Pre-ASP (%) Post-ASP (%)
E. coli (cephalosporins) 52% 37%
K. pneumoniae (carbapenems) 48% 36%
S. aureus (MRSA) 35% 25%

Treatment Outcomes: Clinical outcomes improved considerably in the post-ASP period (see Table 3). The
average duration of antibiotic therapy decreased from 7.8 + 2.1 days to 5.9 + 1.8 days. Similarly, mean hospital
stay was reduced from 6.4 to 4.7 days, indicating quicker recovery and fewer complications. The overall
recovery rate increased from 84% to 92%, while the rate of treatment failure or relapse dropped from 10% to

4%.

Table 3: Qutcome Comparison Before and After ASP
Outcome Metric Pre-ASP Post-ASP
Avg. duration of antibiotics (days) 7.8+2.1 59+18
Avg. hospital stay (days) 6.4 4.7
Recovery rate (%) 84% 92%
Relapse/Treatment failure (%) 10% 4%

Discussion

This study supports the hypothesis that ASPs
improve paediatric infection management. After
ASP  adoption,  broad-spectrum  antibiotic
prescriptions dropped and culture-guided, targeted
treatment increased. Stewardship aims to reduce
antibiotic use when unnecessary. Reduced
resistance patterns for E. coli, Klebsiella
pneumoniae, and Staphylococcus aureus show the
efficacy of ASP treatments. Reduced resistance
rates led to shorter hospital stays, antibiotic drug
durations, and faster recovery rates. Our results
suggest that research-based antibiotic policies,
education, and feedback systems can considerably
increase treatment efficacy, despite rising AMR.

Comparison with Other Studies

Our investigation matches international findings. A
tertiary care paediatric hospital in southern India
used 30% less broad-spectrum antibiotics and had
fewer hospital-acquired infections after installing
ASP, according to [12]. A large US multicentric
study by [13] indicated that antibiotic prescribing
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rates in paediatric wards dropped 23% and
outcomes improved once ASPs were frequently
employed. A Delhi study by [14] found a 35%
decrease in multidrug-resistant (MDR) bacteria in
paediatric  intensive care units after ASP
implementation. Our post-ASP patient sample
matched a UK study by [15] that found that ASP
with improved diagnostic support and clinical
feedback reduced MRSA infections and
inappropriate antibiotic use.

This study adds to the mounting evidence that
ASPs reduce resistance and improve child
healthcare. The trend across regions shows how
significant and applicable these initiatives are
worldwide.

Role and Importance of ASP in Improving
Pediatric Care

Children are at higher risk of antibiotic exposure
due to their underdeveloped immune systems and
high illness rates. Antibiotic misuse in paediatric
treatment raises the risk of resistance and side
effects such gastrointestinal issues, allergic
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responses, and gut flora changes. Dosage
optimisation, formulary limitations, and audit and
reporting are crucial ASP treatments for these
issues. Our antibiotic prescriptions were more
likely to be evidence-based and in accordance with
contemporary microbiological discoveries due to
these approaches. Weight and age-based dosage
optimisation lowered the risk of under- or over-
dosing. ASPs also promote accountability and
lifelong learning in doctors. These programs

integrate paediatricians, chemists, and
microbiologists into a coordinated care team to
improve bedside decision-making and

multidisciplinary communication.
Strengths of the Study

The prospective observational approach allowed
this study to collect data in real time, improving
accuracy and reducing recall bias. Comparing pre-
and post-implementation allowed for a direct
evaluation of the ASP's effect, attributing changes
to the intervention. The paediatric and
microbiological  departments collaborated to
improve clinical decision-making and data
interpretation, benefiting the research. Standardised
data collection tools decreased documentation
variability and ensured case consistency. Its focus
on paediatric infections—a topic often neglected in
ASP literature—is another strength. By focused on
children, the research helps us tailor care to their
pharmacokinetic and pharmacodynamic profiles.

Limitations

It is important to note that the study has several
limitations, even though it has some merits. To start
with, it was only done at one facility, thus the
results might not apply to other places with
different kinds of patients or other kinds of
healthcare systems.

Subgroup analysis, such as stratification by
infection type or age category, is not possible with
a sample size of 100 patients, even though it is
sufficient for preliminary analysis. To confirm
these results in other contexts, larger multi-center
trials are required.

Another drawback is that there is no follow-up in
the long run. The study recorded recovery rate and
length of hospital stay as short-term outcomes, but
it did not evaluate longer-term effects including
infection recurrence, readmissions, or the
emergence of antibiotic-resistant bacteria.

During the study period, prescribing trends or
resistance patterns could have been impacted by
external variables such seasonal infection patterns
or public health efforts. It was not possible to
totally separate the effects of ASP from these
extraneous factors, even if the study did account for
some of them.
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Conclusion

This study emphasises the role of ASP in paediatric
illness therapy. A prospective observational study
of 100 paediatric patients found that ASP reduced
antibiotic use, increased narrow-spectrum agent
use, improved culture-guided therapy, and reduced
antimicrobial resistance. Clinical outcomes like
shorter hospital stays, faster recovery rates, and
decreased antibiotic use indicate ASP's clinical
utility in paediatric settings. Data shows that audit
and feedback, formulary limitations, and dose
optimisation  encourage  sensible  antibiotic
prescribing. However, consistent execution,
clinician compliance, and fast diagnosis remain the
largest challenges.

ASPs must be routine in hospitals, especially those
treating youngsters, due to antibiotic resistance.
Policymakers may promote stewardship in clinical
practice with education, diagnostic tools, and cross-
departmental cooperation. This study recommends
more extensive use of ASP approaches to assure
antibiotic  efficacy and enhance paediatric
healthcare.
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