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Abstract

The misuse of antibiotics is a global concern, with potential consequences including
illness, death, and increased healthcare costs. Ensuring appropriate antibiotic use is
crucial and should be integrated into pharmaceutical care plans. This study
evaluated the prescribing trends of inappropriate antibiotic use among children
under 12 years old in both public and private hospitals in District Abbottabad,
Pakistan. The study conducted a prospective clinical assessment of antimicrobial
drug utilization patterns using Patient Bedside Files (PBF) and Culture Sensitivity
Test (CST) reports. Two key indicators were used to assess antibiotic prescribing:
prescribed dose and indication for use. Antibiotic resistance was assessed for 25
selected antibiotics. Findings showed that in the private sector hospital, 75% of
neonates, 14.5% of infants, and 10% of children in the ICU received antibiotics,
but only 57% of neonates, 62% of infants, and 55.9% of children had valid
indications. Additionally, 27% of neonates, 19% of infants, and 22.1% of children
received underdosed antibiotics, potentially contributing to antimicrobial resistance
and increased hospitalization costs. Rational dosing was observed in only 29% of
neonates, 30% of infants, and 36.8% of children. In public sector hospitals,
antibiotics were administered to 65.6% of neonates, 19.4% of infants, and 15% of
children, with valid indications found in 35% of neonates, 41% of infants, and
35% of children. The irrational use of antibiotics was high (over 50%) in the public
sector hospital across all age groups, while in the private sector hospital, it was closer
to 50%. The prescription rates of certain antibiotics exceeded 80% in both hospitals,
with Amoxicillin, Penicillin, Erythromycin, and Cephalexin showing a higher
resistance rate of 49.2%.
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INTRODUCTION

The increasing threat of antimicrobial resistance
(AMR) poses a significant challenge to global health,
food security, and economic development, despite
notable advancements in medical science [1, 2]. In
2019, AMR was responsible for a substantial 4.95
million deaths worldwide, with 1.27 million of these
deaths directly attributed to AMR [3, 4]. The burden
of AMR-related mortality was disproportionately high
in sub-Saharan Africa and South Asia [5]. In countries
like Pakistan, the excessive use of antibiotics is a
pressing concern that needs to be addressed urgently
[6].

Neonates and pediatric populations are extremely
susceptible to bacterial infections due to their
immature physiological systems, heightened exposure
to pathogens, and nascent immune responses (7, 8].
The escalating prevalence of antimicrobial resistance
(AMR) in these vulnerable populations in Pakistan is
a pressing concern [9, 10]. Studies have consistently
reported high rates of antibiotic prescription in
children, ranging from 50% to 85%, contributing to
the alarming rise in AMR-related mortality,
particularly among newborns [10-12]. The drivers of
this phenomenon include the inappropriate and
excessive use of antimicrobials, perpetuated by
unnecessary prescriptions in healthcare settings,
especially in low- and middle-income countries
(LMICs) [13]. Despite significant advances in
antimicrobial ~development, infectious diseases
remain a major contributor to global morbidity and
mortality, underscoring the need for judicious
antibiotic stewardship and evidence-based treatment
strategies [2, 14, 15].

Annually, the global community witnesses a
substantial number of neonatal fatalities, with over 3
million deaths occurring within the early neonatal
period, as reported by the World Health Organization
(WHO) [16]. This alarming trend has spurred
concerted efforts by the WHO, in conjunction with
the International Network for the Rational Use of
Drugs, to devise and implement strategies aimed at
optimizing antibiotic utilization and mitigating the
risks associated with antimicrobial resistance [17, 18].
These initiatives are crucial in addressing the pressing
need to improve neonatal outcomes and reduce the
burden of infectious diseases in this vulnerable
population [19].

In 2018, the World Health Organization (WHO)
launched a novel antimicrobial point prevalence
survey (PPS) instrument designed to assess
antimicrobial utilization patterns, with a focus on low-
and middle-income countries (LMICs) [20]. Research
employing  point  prevalence  survey  (PPS)
methodologies has consistently demonstrated the
reliability and efficacy of this approach in gathering
baseline data on antibiotic prescribing practices
among hospitalized patients within defined time
intervals. These data can subsequently inform the
development of targeted quality improvement
initiatives aimed at optimizing antimicrobial
stewardship [21, 22].

This investigation primarily sought to assess the
prevalence and characteristics of inappropriate
antibiotic prescribing practices among pediatric
patients (<12 years) in both public and private sector
hospitals in Abbottabad, Pakistan, with a specific
focus on critical care settings within tertiary care
facilities. The study aimed to evaluate the prescribing
patterns and determinants of irrational antibiotic use
in this vulnerable population, in order to inform
evidence-based  interventions and  optimize
antimicrobial stewardship.

1. Material and methods

2.1 Research Design and Context

This prospective observational study was conducted at
one private and one public sector hospital in District
Abbottabad, Pakistan, over a sixmonth period
(October 2023 to April 2024). The research employed
a retrospective chart review methodology, whereby
Patient Bedside Files (PBFs) of hospitalized patients
were audited to assess antimicrobial drug utilization
patterns. Furthermore, Culture Sensitivity Test (CST)
reports were analyzed to determine the resistance
profiles of a pre-defined list of commonly prescribed
antibiotics, providing valuable insights into
antimicrobial resistance trends in this setting.

1.3 Ethical approval

After receiving approval from the Ethics Review
Committee (ERC) at Abbottabad University of
Science and Technology, authorization was requested
from the Medical Superintendents (MS) of both
chosen hospitals to review Patient Bedside Files (PBF)
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and conduct In-depth Interviews (IDIs) with pertinent
Physicians/Consultants concerning patients'
antimicrobial therapy.

1.4 Data collection

The dataset collected for evaluating antibiotic
prescription patterns encompassed a range of
variables, including demographic characteristics,
clinical diagnoses, and antibiotic prescription details.
Furthermore, specific aspects of antibiotic use were
documented, such as the class of antibiotic, route of
administration, and duration of treatment. This
comprehensive ~ dataset enabled a thorough
assessment of antibiotic prescribing practices and
related factors.

2.5 Dose

Following a thorough evaluation, the antibiotic
dosages were assessed and categorized into one of
three  groups:  sub-therapeutic  (underdose),
appropriate (rational dose), or excessive (higher dose).
This categorization was based on a comprehensive
review of the literature, specifically referencing the
Drug Index 2015, to ensure accuracy and consistency
in dosage evaluation.

2.6  Indication

The appropriateness of antibiotic prescribing was
evaluated by matching the antibiotics with the
corresponding diagnosed infections. Prescriptions
aligning with evidence-based guidelines, where the
antibiotic was prescribed for the correct indication,
were classified as "appropriate” or "valid". Conversely,
prescriptions that did not align with guidelines, where
the antibiotic was prescribed for an incorrect
indication, were classified as "inappropriate" or
"invalid". This assessment enabled the evaluation of
antibiotic prescribing practices and their adherence to
established standards.

2.7 Culture Sensitivity Test (CST)

The Culture Sensitivity Test (CST) reports were
procured from the hospital's Pathology Laboratory. In
instances where the test was not initially ordered or
was financially inaccessible to the patient, the
principal investigator facilitated arrangements for the
CST to be conducted. This involved liaising with the
relevant Physicians/Consultants to elucidate the

rationale behind the initial omission of the test,
followed by a request for the CST and notification of
the Pathological Laboratory regarding the ongoing
antibiotic therapy that the patient had already
initiated. A total of 1206 CST reports from enrolled
cases were subsequently reviewed, and the frequency
and percentage of antibiotic resistance among the
most commonly prescribed antibiotics in the
recruited cases were systematically tabulated and
analyzed.

2.8  Statistical analysis
Data was analyzed using SPSS version 20. Descriptive
statistical tests were performed.

2. Result

This study enrolled 982 patients admitted to the
Pediatric Intensive Care Unit (PICU) and Neonatal
Intensive Care Unit (NICU) across both private and
public sector hospitals. In the private hospital, 378
patients were recruited, with a breakdown of 75%
neonates (n=283), 14.5% infants (n=55), and 10%
children (n=40). Conversely, in the public hospital,
604 patients were enrolled, comprising 65.6%
neonates (n=396), 19.4% infants (n=117), and 15%
children (n=91), as depicted in Table 2. This
demographic distribution highlights the diverse
population under investigation.

The analysis revealed significant discrepancies in
antibiotic dosing across different age groups in both
private and public hospitals. In the private hospital, a
substantial proportion of patients received higher-
than-recommended doses, with 44% of neonates,
51% of infants, and 41% of children receiving
excessive antibiotic doses. In contrast, the public
hospital showed a different trend, with 27% of
neonates, 19% of infants, and 22.1% of children
receiving higher doses, while 33.3% of neonates,
26.6% of infants, and 28.7% of children received sub
therapeutic doses (Table 3). These findings highlight
the need for improved antibiotic stewardship across
both healthcare settings.

The analysis revealed a notable disparity in antibiotic
prescription patterns between public and private
sector hospitals. In the public hospital, a significantly
higher proportion of inappropriate antibiotic
prescriptions were observed, with 65.0% of neonates,

64.4% of infants, and 60.2% of children admitted to
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the PICU/NICU receiving invalid prescriptions. In
contrast, only 35.0% of neonates, 35.0% of infants,
and 40.0% of children received antibiotics for valid
indications. Conversely, in the private hospital, the
prevalence of irrational prescribing was highest among
children (44.1%), followed by neonates (42.7%) and
infants (38%). However, a majority of patients in the
private hospital received appropriate antibiotic
prescriptions, with 57.3% of neonates, 62% of
infants, and 55.9% of children receiving antibiotics
for valid indications (Table 4). These findings
highlight the need for improved antibiotic
stewardship in both healthcare settings.

The antibiotic resistance profile revealed a noteworthy
trend, with four antibiotics exhibiting elevated
resistance rates. Specifically, Amoxicillin, Penicillin,
Erythromycin, and Cephalexin demonstrated a high
resistance prevalence of 49.2% (Table 5), indicating a
reduced efficacy of these agents against bacterial
infections. These finding warrants attention and
necessitates the reconsideration of empirical
antibiotic therapy in clinical practice.

This investigation revealed a high prescribing
frequency for nine antibiotics in both hospitals,
exceeding 80% (Table 6). The antibiotics with high
utilization  rates were  Amikacin, Cefixime,
Cefotaxime, Meropenem, Amoxicillin, Vancomycin,
Azithromycin, Levofloxacin, and Clarithromycin.
This finding suggests a widespread use of these
antibiotics in clinical practice, highlighting the need
for antibiotic stewardship initiatives to optimize their
use and mitigate the risk of antimicrobial resistance.

3. Discussion

This study uncovered a concerning trend in antibiotic
prescribing practices, with a higher prevalence of
irrational dosing and invalid prescriptions in the
public hospital compared to the private hospital
(Tables 3 and 4). This disparity may be attributed to
the overwhelmed healthcare workforce and
diminished attention to proper prescribing practices
in the public sector. Alarmingly, only 16% of
antibiotic prescriptions for admitted children in
public hospital ICUs adhered to rational dosing
guidelines, whereas private hospitals demonstrated a
higher adherence rate of 36.8% (Table 3) [23] . The
excessive use of higher antibiotic doses may lead to
adverse effects and unnecessary medication costs [24],

while under dosing or irrational prescribing may
contribute to the emergence of antimicrobial
resistance [24, 25]. These findings underscore the
urgent need for improved antibiotic stewardship and
rigorous prescribing practices in both healthcare
settings [20].

The aminoglycoside class of antibiotics, comprising
erythromycin, Vancomycin, and Amikacin, was
extensively utilized in both public and private
hospitals, exceeding 80% usage [27, 28]. The World
Health Organization (WHO) recommends
aminoglycosides as  empirical treatment for
community-acquired neonatal sepsis [29, 30].
However, notable resistance patterns emerged, with
erythromycin exhibiting 49.2% resistance, compared
to Amikacin (5.6%) and Vancomycin (4.2%) [23, 31].
A concerning trend of increasing erythromycin
resistance was reported in Taiwan, which
subsequently decreased following reduced antibiotic
usage [32]. The resistance rate to erythromycin
significantly decreased from 53.1% (1998-2000) to
14.6% (2002-2004) and further to 10.7% (2006-2010)
[33]. Moreover, the highest prevalence of
erythromycin-resistant ~ Streptococcus ~ pyogenes  was
observed among children [34]. These findings
underscore the need for judicious antibiotic use and
continuous monitoring of resistance patterns to
ensure effective treatment outcomes [17].

A strikingly high resistance rate of 49.2% was
observed against penicillin, while Ampicillin, a semi-
synthetic penicillin derivative with an additional
amino acid modification [35], exhibited a median
resistance of 15.5% . Notably, both antibiotics were
frequently used in both hospitals, with a usage rate
ranging from 40% to 60%. The elevated resistance to
penicillin and moderate resistance to Ampicillin
highlight the need for prudent antibiotic use and
continuous monitoring of resistance patterns to
ensure effective treatment outcomes [36, 37].

The cephalosporin  class of antibiotics was
prominently represented in pediatric prescriptions in
both hospitals, accounting for over 80% of prescribed
antibiotics (Table 6). Cephalosporins are widely
recommended as firstline agents for various
community-acquired infections [38, 39]. Notably,
Cefixime, a third-generation cephalosporin, exhibited
a relatively lower resistance rate of 12.7%, compared
to Cephalexin, a first-generation cephalosporin,
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which showed a significantly higher resistance rate of
49.2% (Table 5 and 6). These findings suggest a
potential shift in susceptibility patterns among
cephalosporins, emphasizing the need for ongoing
monitoring and rational antibiotic use in pediatric
populations [40, 41].

Amoxicillin, a widely prescribed antibiotic, exhibited
a notable resistance rate of 49.2% in both hospitals
(42, 43]. The prescribing pattern of amoxicillin varied
by age group and hospital. In Private hospitals, more
than 80% of infants and 60-80% of neonates and
children received amoxicillin, whereas in public
hospital, over 80% of children were prescribed
amoxicillin (Table 5 and 6). These findings highlight
the extensive use of amoxicillin across different age
groups and healthcare settings, which may contribute
to the observed high resistance rates [44, 45].
Meropenem, a carbapenem antibiotic, exhibited an
alarming resistance rate of 19.7%, indicating a
concerning trend towards reduced susceptibility [46].
Notably, meropenem was extensively prescribed in
both hospital sectors, with over 80% of children
receiving this antibiotic [47, 48]. The widespread use
of meropenem, coupled with the emergence of
resistance, highlights the need for vigilant monitoring
and rational use of this critical antibiotic to mitigate
the risk of further resistance development [49, 50].

In Pakistan, a significant proportion of the population
(over 58.7 million individuals) lives below the poverty
line, with a daily income of less than $1.25 [51, 52].
This socio-economic context renders the additional
expense of unnecessary medications a substantial
supplementary burden on the healthcare system,
exacerbating the economic hardship faced by the
Pakistani population [53, 54]. The financial
implications of inappropriate medication use are
particularly concerning in resource-constrained
settings, highlighting the need for prudent prescribing
practices and effective drug use strategies [55, 56].
Globally, approximately nine million children under
the age of five succumb to mortality annually, with
pneumonia, diarrhea, and other prevalent diseases
being prominent contributors [57]. While these
conditions can be effectively managed with
appropriate antibiotics, the irrational use of these
lifesaving drugs has led to a surge in adverse drug
reactions and the emergence of drugresistant
pathogens, rendering treatment challenging [58, 59].

Therefore, it is imperative to promote judicious
antibiotic use, particularly in pediatric populations, to
ensure safe and effective drug utilization and mitigate
the risk of drug resistance [60].

Conclusion

This study of 982 patients in pediatric intensive care
units across private and public hospitals in Pakistan
revealed significant disparities in antibiotic dosing
and prescription patterns, highlighting the need for
improved antibiotic stewardship in both healthcare
settings. Suboptimal dosing and inappropriate
antibiotic prescriptions were prevalent, with a higher
proportion of patients receiving excessive doses in
private hospitals and sub-therapeutic doses in public
hospitals. Furthermore, a notable disparity in
antibiotic prescription patterns was observed between
public and private sector hospitals, with a
significantly higher proportion of inappropriate
antibiotic prescriptions in public hospitals. The
analysis also revealed a high resistance prevalence of
49.2% for four antibiotics (Amoxicillin, Penicillin,
Erythromycin, and Cephalexin), indicating reduced
efficacy against bacterial infections. The widespread
use of antibiotics in clinical practice, exceeding 80%
for nine antibiotics, emphasizes the need for
antibiotic stewardship initiatives to optimize their use
and mitigate the risk of antimicrobial resistance.
Overall, the study's findings emphasize the
importance of promoting judicious antibiotic use,
particularly in pediatric populations, to ensure safe
and effective drug utilization and reduce the risk of
drug resistance.

REFERENCES

1.Salam, M.A., et al. Antimicrobial resistance: a growing
serious threat for global public health. in
Healthcare. 2023. MDPI.

2.Salam, M., et al., Antimicrobial Resistance: A Growing
Serious  Threat for Global Public Health.
Healthcare 2023, 11, 1946.

3.Talebi Bezmin Abadi, A., et al., World Health
Organization report: current crisis of antibiotic
resistance. 2019. 9(4): p. 778-788.

4.Organization, W.H., Antimicrobial resistance and
primary health care. 2018, World Health

Organization.

https://fmhr.org/

| Shah et al., 2025 |

Page 501



Volume 3, Issue 3, 2025

Frontier in

Medical & Health
Research

ISSN: (e) 3007-1607 (p) 3007-1593

5Murray, C.J., et al., Global burden of bacterial
antimicrobial resistance in 2019: a systematic
analysis. 2022. 399(10325): p. 629-655.

6.Atif, M., et al.,, What drives inappropriate use of
antibiotics? A mixed methods study from
Bahawalpur, Pakistan. 2019: p. 687-699.

7.Green, R.S., et al., Prevalence and management of
invasive bacterial infections in febrile infants ages
2 to 6 months. 2022. 80(6): p. 499-506.

8.Hernandez, C.S., et al., Trends in ED resource use for
infants 0 to 60 days evaluated for serious bacterial
infection. 2021. 11(12): p. 1377-1385.

9.Bilal, H., et al., Antibiotic resistance in Pakistan: a
systematic review of past decade. 2021. 21: p. 1-

19.
10.Ahmad, 1., H.A. Malak, and H.H.J.J.o.G.A.R.
Abulreesh, Environmental ~ antimicrobial

resistance and its drivers: a potential threat to
public health. 2021. 27: p. 101-111.

11.Mustafa, Z.U., et al., Antibiotic overprescribing among
neonates and children hospitalized with COVID-
19 in Pakistan and the implications. 2023. 12(4):
p. 646.

12.Nanga Ram, A.A., et al., Frequency of Resistance to
Third Generation Cephalosporin in Neonates with
Septicemia at a Tertiary Care Hospital. 2023.
17(05): p. 372-372.

13.0taigbe, L.I. and C.J.J.J.-A.R. Elikwu, Drivers of
inappropriate antibiotic use in low-and middle-
income countries. 2023. 5(3): p. dlad062.

14 Majumder, M.A.A., et al., Antimicrobial stewardship:
Fighting antimicrobial resistance and protecting
global public health. 2020: p. 4713-4738.

15.Asghar, A, et al., An insights into emerging trends to
control the threats of antimicrobial resistance
(AMR): an address to public health risks. 2024.
206(2): p. 1-18.

16.Organization, W.H., Neonatal and perinatal
mortality: country, regional and global estimates.
2006: World Health Organization.

17 Muteeb, G., et al., Origin of antibiotics and antibiotic
resistance, and their impacts on drug development:

A narrative review. 2023. 16(11): p. 1615.

18.Ajulo, S. and B.].P.o. Awosile, Global antimicrobial
resistance and use surveillance system (GLASS
2022): Inwestigating the relationship between
antimicrobial  resistance and  antimicrobial
consumption data across the participating
countries. 2024. 19(2): p. e0297921.

19.Mwita, S., et al., Reducing neonatal mortality and
respiratory distress syndrome associated with
preterm birth: a scoping review on the impact of
antenatal corticosteroids in low-and middle-income
countries. 2021. 17: p. 131-140.

20.Akintan, P., et al., Point prevalence surveys of
antibiotic prescribing in children at a tertiary
hospital in a resource constraint, low-income sub-
Saharan African country—the impact of an
antimicrobial stewardship program. 2024. 24(1):
p. 383.

21.Pauwels, 1., et al., Assessing the impact of the Global
Point  DPrevalence Survey of Antimicrobial
Consumption and Resistance (Global-PPS) on
hospital antimicrobial stewardship programmes:
results of a worldwide survey. 2021. 10: p. 1-12.

22.Vandael, E., et al., Point prevalence survey of
antimicrobial use and  healthcare-associated
infections in Belgian acute care hospitals: results of
the Global-PPS and ECDC-PPS 2017. 2020. 9:
p. 1-13.

23.Baig, M.T., et al., Irrational antibiotic prescribing
practice among children in critical care of tertiary
hospitals. 2017. 30(4): p. 1483-1489.

24.Llor, C. and L.J.T.a.i.d.s. Bjerrum, Antimicrobial
resistance: risk associated with antibiotic overuse
and initiatives to reduce the problem. 2014. 5(6):
p. 229-241.

25.Aljeldah, M.M.J.A., Antimicrobial resistance and its
spread is a global threat. 2022. 11(8): p. 1082.

26 Morris, AM., et al., Research needs in antibiotic
stewardship. 2019. 40(12): p. 1334-1343.

27.Chandrasekar, K., et al., Drug Utilization Evaluation
of Aminoglycosides, Gentamicin and Amikacin: A
Retrospective study in pediatric patients at
secondary care public hospital. 2021. 14(3): p.
1247-1250.

https://fmhr.org/

| Shah et al., 2025 |

Page 502



Volume 3, Issue 3, 2025

Frontier in

Medical & Health
Research

ISSN: (e) 3007-1607 (p) 3007-1593

28.Pitta, R.D., et al., Antimicrobial therapy with
aminoglycoside or meropenem in the intensive care
unit for hospital associated infections and risk
factors for acute kidney injury. 2020. 39: p. 723-
728.

29.Moja, L., et al., WHO's essential medicines and
AWaRe: recommendations on firstand second-
choice antibiotics for empiric treatment of clinical
infections. 2024. 30: p. S1-S51.

30.Darlow, C.A., et al., Potential antibiotics for the
treatment of neonatal sepsis caused by multidrug-
resistant bacteria. 2021. 23: p. 465-484.

31.Mathew, R., et al., Evaluation of antibiotic prescribing
pattern in pediatrics in a tertiary care hospital.
2021. 11(01): p. 15-19.

32.Huang, C.Y., et al., Epidemiology and molecular

characterization of macrolideresistant
Streptococcus pyogenes in Taiwan. 2014. 52(2):
p. 508-516.

33.Hayes, K., F. O’Halloran, and L.J.C.r.i.m. Cotter,
A review of antibiotic resistance in Group B
Streptococcus: the story so far. 2020. 46(3): p.
253-269.

34Sun, L., et al., Prevalence and identification of
antibioticresistant  scarlet ~ fever  group A
Streptococcus strains in some paediatric cases at
Shenzhen, China. 2022. 30: p. 199-204.

35.Baran, A., A. Kwiatkowska, and L.J.I.J.o.M.S.
Potocki, Antibiotics and bacterial resistance—a
short story of an endless arms race. 2023. 24(6):
p. 5771.

36.Bebell, LM. and A.N.J.G.h. Muiru, Antibiotic use
and emerging resistance: how can resource-limited
countries turn the tide? 2014. 9(3): p. 347-358.

37.Shedeed, E., Mapping Global Governance of
Antibiotic Stewardship: a One Health Multi-Level
Governance  Approach. 2024, Université
d'Ottawa| University of Ottawa.

38.Riaz, B. and H.].J.o.a.p.s. Khatoon, Evaluation of
the use of cephalosporin antibiotics in pediatrics.
2013. 3(4): p. 063-066.

39.Goudanavar, P., et al., Drug use evaluation of third
generation cephalosporins in a tertiary care

teaching hospital. 2016. 32: p. 81-5.

40.Park, S.H.]J.T.Kj.0.i.m., Third-generation
cephalosporin resistance in gram-negative bacteria
in the community: a growing public health concern.
2014. 29(1): p. 27.

41.Wang, M.E., et al., Management and outcomes in
children  with third-generation cephalosporin-
resistant urinary tract infections. 2021. 10(5): p.
650-658.

42.Saleem, Z., et al., Pattern of inappropriate antibiotic
use among hospitalized patients in Pakistan: a
longitudinal surveillance and implications. 2019.
8: p. 1-7.

43.Asghar, M., et al., Prescribing behaviour of
practitioners in public and private hospitals in
Pakistan evaluated using the World Health
Organization (WHO) indicators: A comparative
approach. 2017. 52(3): p. 299-305.

44 Mustafa, Z.U., et al., Antibiotic consumption among
hospitalized neonates and children in Punjab
province, Pakistan. 2022. 20(6): p. 931-939.

45 Khan, Z., et al., Pattern of antibiotic prophylaxis usage
and timing of administration in common
paediatric surgeries: a retrospective cross-sectional
study in teaching hospitals. 2020. 36(1): p. 26-
32.

46.Aguilera-Alonso, D., et al., Carbapenem-esistant
gram-negative bacterial infections in children.

2020. 64(3): p. 10.1128/aac. 02183-19.

47.Ali, H., et al, Drug Utilization Pattern of
Ciprofloxacin, Meropenem and Amikacin in
Tertiary Care Hospital in Pakistan. 2018. 80(4).

48.Hurst, M. and H.M.].D. Lamb, Meropenem: a review
of its use in patients in intensive care. 2000. 59:
p. 653-680.

49.Sharma, A, et al., Menace of antimicrobial resistance
in LMICs: Current surveillance practices and
control measures to tackle hostility. 2022. 15(2):
p. 172-181.

50.Gobezie, M.Y., et al., Prevalence of meropenem-
resistant Pseudomonas Aeruginosa in Ethiopia: a
systematic review and meta-analysis. 2024. 13(1):
p. 37.

51.Shaikh, S.A., et al., Overview of progress in Islamic
commercial and social finance in Pakistan. 2019:

p. 187-205.

https://fmhr.org/

| Shah et al., 2025 |

Page 503



Volume 3, Issue 3, 2025

Frontier n

Medical & Health
Research

ISSN: (e) 3007-1607 (p) 3007-1593

52.Sardar, S.I.].E.B., The Challenge Of Halving Poverty
By 2015: Where Do India And Pakistan Stand?
2014. 32(4): p. 69.

53.Khan, S.J., et al., Pakistan’s healthcare system: A
review of major challenges and the first
comprehensive universal health coverage initiative.
2023. 15(9).

54.Ahmad, A., The Impact Of Population Growth On
Socio-Economic
Experience. 2011.

55.0fori-Asenso, R. and A.A.J.P. Agyeman, Irrational

use of medicines—a summary of key concepts.

2016. 4(4): p. 35.

Development: Pakistani

56.Kakkar, A.K., et al., Antimicrobial stewardship

programs in resource constrained environments:
understanding and addressing the need of the
systems. 2020. 8: p. 140.

57.Dhage, V.D. and N.]J.C. Nagtode, Health Problems
Among UnderFive Age Group Children in
Deweloping Countries: A Narrative Review. 2024.
16(2).

58.Sharma, S., et al., Emerging challenges in antimicrobial

implications ~ for  pathogenic
microorganisms, novel antibiotics, and their impact
on sustainability. 2024. 15: p. 1403168.

59.Geta, KJ.W.S.N., Factors, impacts and possible

resistance:

solutions of antibiotic resistance. 2019. 138(2): p.
225-241.

60.Gerber, ].S., et al., Antibiotic stewardship in pediatrics.
2021. 147(1)

Table 1: Demographic Characteristic of Recruited Patients

Percentage Count Percentage Count Percentage Total
75% 55 14.5% 38 10% 378
65.6% 117 20% 93 15.4% 604
Table 2: Prescribing Doses of Antibiotic
U-Dose N H-Dose N R-Dose N U-Dose N H-Dose N R-Dose N U-Dose N(%) H-Dose N (%)  R-Dose N (%)
(%) (%) (%) (%) (%) (%)
83(27.0%) 128(44%) 85(29.0%) 9(19.0%) 24(51.0%)  15(30.0%) 8(22.1%) 14(41.0%) 13(36.8%)
132(33.3%) 201(51.0%) 62(16.0%) 30 (26%) 69(59.0%)  17(14.7%) 23(29.0%) 48(56.2%) 15(16.0%)

Alphabets; U, H, and R stand for Under, Higher, and Rational respectively.

Table 3: Assessment of Antibiotic Prescribing practice

125 (42.7%)  31(62.0%) 19(38.0%) 18(55.9%) 15(44.1%)

- 165 (57%)
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139(35.0%) 254(65.0%)  41(35.0%) 125(64.4%)  35(40.0%) 53(60.2%)

Number of participants (%)

Table 4: Frequency of resistant antibiotics among Culture sensitivity test report of In-Patients

5.6

)
~

Ceftazidine 24 5.6  Cloxacillin 180 42.2 Levofloxacin 138 32.4

NS}
—_
o

49.2 Ceftriaxone 54 12.7 Co-Amoxiclave 138 32.4 Linezolid 18 4.2

o
(o)

15.5 Cefuroxime 30 7.0 Co-Trimaxazole 144 33.8 Meropenem 84 19.7

54  12.7 Cephalexin 210 49.2 Erythromycin 210 49.2 Ciprofloxacin 138 32.4
54  12.7 Cephradine 24 5.6  Gentamicin 138 32.4 Ofloxacin 174 40.8
42 9.8  Clarithromycin 102 23.9 Kanamycin 53  18.3 Penicillin 210 49.2

Table 5: Comparison of 25 Most Commonly Prescribed Antibiotics in Tertiary Care Teaching Hospitals

Class Class 1T Class III  Class Class ClassI Class Class I  Class IV Class V
I v Vv 11
AMK AMX AMP LNZ KMY AMK CFR AMP CFZ CLC
CEFX AZM CPR CPL OFL AMX CPL CPR KMY LNZ
PEN
CFT CTX GTM CAC CIP AZM CAC GTM
MRP CFZ LVF CFX ERT
PEN OFL
VAN CFR CFT
VAN
CEN CLT CLT
CIP
CLC CTX
CEN
ERT MRP
AMX AZM AMP OFL KMY AMK CFR AMP CFZ CLC
AMK CFZ CPR CIP AMX CPL CPR KMY LNZ
LVF PEN
CFX CFR PEN GTM AZM CAC OFL GTM
CFT CPL CTX CEX ERT CIP
MRP CLT LNZ CFT VAN
VAN CLC CLT CTX
LVF
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CEN CAC CEN

Antibiotics Being Prescribed in more than 80 % of Prescriptions
Antibiotics Being Prescribed in 60-80 % of Prescriptions
Antibiotics Being Prescribed in 40-60 % of Prescriptions
Antibiotics Being Prescribed in 20-40 % of Prescriptions

Antibiotics Being Prescribed in less than 20 % of Prescriptions
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