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ABSTRACT

Background: Rational antibiotic use in paediatric patients is essential to optimize treatment outcomes and minimize
adverse effects. Inappropriate prescribing may result in treatment failure, toxicity, and antimicrobial resistance.

The objectives are to assess antibiotic prescribing patterns, evaluate appropriateness, describe culture and susceptibility
findings, and assess antibiotic optimization among paediatric inpatients in a tertiary care hospital.

Methods: A prospective observational study was conducted among 250 paediatric inpatients aged below 18 years who
received at least one systemic antibiotic for suspected or confirmed infection. Data were collected from case notes,
medication charts, and laboratory reports. Appropriateness was assessed according to the hospital antibiotic policy, and
culture and susceptibility results were reviewed.

Results: Toddlers (39.2%) and children (36.4%) constituted the largest age groups, while males accounted for 53.6%
of participants. Respiratory tract infections were the predominant indication (44.7%). Among 414 antibiotics prescribed,
ceftriaxone (28.5%), azithromycin (18.8%), and amoxicillin-clavulanate (17.1%) were most frequently used.
Intravenous administration accounted for 71.49% of prescriptions. Overall, 98% of prescriptions were appropriate, 0.8%
inappropriate, and 1.2% not assessable. Watch antibiotics constituted 64% of use. Four mild, probable adverse drug
reactions were reported. Escherichia coli was the most frequently isolated organism, with 91.3% susceptibility to
imipenem.

Conclusions: Antibiotic prescribing was generally appropriate; however, the high use of Watch antibiotics emphasizes
regular prescription review, culture-guided therapy, adherence to hospital guidelines, and continued antimicrobial
stewardship.

Keywords: Antibiotic use, Paediatric inpatients, Antimicrobial stewardship, Antibiotic appropriateness, Antimicrobial
resistance

INTRODUCTION

Antibiotics are important medicines in paediatric care and
can be lifesaving when used appropriately. However,
unnecessary or inappropriate use in hospital and
community settings contributes to antimicrobial resistance
(AMR), which is a major global public health concern.! In
2021, AMR was associated with approximately 1.14

million deaths worldwide, with one in five deaths
occurring among children younger than five years.?
Antimicrobials are frequently prescribed in paediatric
emergency settings for conditions such as acute otitis
media, tonsillitis, community-acquired pneumonia,
preseptal cellulitis, and urinary tract infections (UTIs).?
Irrational  prescribing, including deviation from
recommended treatment guidelines, may result in
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treatment  failure, adverse drug reactions, drug
interactions, unnecessary monitoring, increased healthcare
costs, prolonged hospitalization, and increased mortality.*
Many respiratory tract infections are viral and self-
limiting; therefore, antibiotic therapy is not required in a
substantial proportion of cases.?*

UTIs are among the most common bacterial infections in
children and are an important reason for antibiotic
prescribing. In high-income countries, up to 2.8% of
children experience a UTI annually, and recurrence occurs
in approximately 13.6% after the first episode.®” By seven
years of age, approximately 8.4% of females and 1.7% of
males have experienced at least one symptomatic UTL
Most paediatric UTIs are caused by Escherichia coli,
while Klebsiella, Proteus mirabilis, and Enterococcus
species are less frequently identified.® The increasing
prevalence of infections caused by extended-spectrum
beta-lactamase-producing organisms further complicates
antibiotic selection.!® Lower respiratory tract infections
also remain an important reason for antibiotic prescribing,
although many are viral in origin. Pneumonia, particularly
bronchopneumonia, continues to be a major cause of
illness and mortality in young children, while vaccination
programs such as the 13-valent pneumococcal conjugate
vaccine have contributed to reductions in disease
burden.*!!

AMR occurs when microorganisms become less
susceptible or resistant to standard antimicrobial
treatment, resulting in prolonged illness, increased
complications, and fewer effective therapeutic options.'?
Medication errors may also occur more frequently in
paediatric patients because antibiotic doses and regimens
often require adjustment according to age and clinical
characteristics.'> Antimicrobial stewardship programs
(ASPs) are therefore important for promoting appropriate
antibiotic selection, dosing, duration, frequency, and route
of administration. Evidence indicates that stewardship
interventions can reduce unnecessary antibiotic use
without compromising patient safety.'* Evaluating
antibiotic prescribing in paediatric inpatients against
hospital guidelines can help identify inappropriate use,
support  treatment optimization, and strengthen
antimicrobial stewardship.!%13

METHODS

A prospective observational study was conducted in the
paediatric inpatient department of Bangalore Baptist
Hospital, Bengaluru, Karnataka, India. The study was
conducted during January 2026 to July 2026. A total of 250
paediatric inpatients aged below 18 years who received at
least one systemic antibiotic for a suspected or confirmed
infection were included.

Patients admitted to the paediatric wards and prescribed at
least one systemic antibiotic for a suspected or confirmed
infection were eligible for inclusion. Patients aged above
18 years, outpatients, patients admitted to the Paediatric

Intensive Care Unit (PICU), patients with non-bacterial
infections, and patients who did not provide consent were
excluded.

Data were collected prospectively using a structured data
collection form. Information was obtained from patient
case notes, medication charts, and laboratory reports.
Demographic and clinical variables, including age, sex,
date of admission, and diagnosis, were recorded.
Antibiotic-related information, including antibiotic name,
dose, frequency, route of administration, and duration of
therapy, was documented. Culture and susceptibility
reports were reviewed when available to assess the
relationship between the identified organism and the
prescribed antibiotic. Antibiotic selection and prescribing
appropriateness were evaluated against the hospital
antibiotic policy. Antibiotic optimization interventions,
including dose correction and intravenous-to-oral or oral-
to-intravenous changes when clinically indicated, were
also documented. Ethical approval was not required for
this study.

Statistical analysis

Data were summarized using descriptive statistics.
Categorical variables were presented as frequencies and
percentages, while continuous variables were expressed as
mean =+ standard deviation.

RESULTS

The study included 250 paediatric inpatients, with toddlers
(1-3 years) representing the largest age group (39.2%),
followed by children aged 4—12 years (36.4%) and infants
(19.2%). A slight male predominance was observed
(53.6%). Most patients had a hospital stay of <7 days
(77.2%) and received antibiotics for <7 days (91.06%).
Respiratory tract infections were the most common
indication (44.7%), followed by urinary tract infections
(21.8%) and gastrointestinal and abdominal infections
(12.4%). The table also presents the mean values of
selected laboratory parameters, including RBC, WBC,
neutrophils, lymphocytes, CRP, serum creatinine, and
procalcitonin (Table 1).

A total of 414 antibiotics were prescribed during the study
period. Ceftriaxone was the most frequently prescribed
antibiotic (28.5%), followed by azithromycin (18.8%) and
amoxicillin-clavulanate (17.1%) (Table 3). Amikacin
accounted for 12.8% of prescriptions, while cefixime,
cefotaxime, vancomycin, piperacillin-tazobactam,
meropenem, and other antibiotics were prescribed less
frequently.

In terms of dosage form, injections were most frequently
prescribed (72.2%), followed by syrups (24.6%) and
tablets (2.6%). Capsules and creams each accounted for
0.2%. Intravenous administration was the most common
route (71.49%), followed by the oral route (28.26%) and
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topical administration (0.24%). No antibiotic was
administered by the intramuscular route (Table 3).

Overall, 98% of antibiotic prescriptions were considered
appropriate according to the hospital antibiotic policy.
Two prescriptions (0.8%) were classified as inappropriate,
while three (1.2%) were not assessable. According to the
WHO AWaRe classification, Watch antibiotics constituted
the largest proportion (64%), followed by Access (34.2%)
and Reserve antibiotics (1.69%). Four adverse drug
reactions were reported; all were classified as probable and
mild. Three ADRs (75%) were considered not preventable,
while one (25%) was considered probably preventable
(Table 4). Of the prescriptions that were not assessable,
three involved diagnoses that were not included in the
hospital antibiotic policy. Two prescriptions were
considered inappropriate because the selected antibiotic
did not correspond to the recommended treatment for the
documented diagnosis according to the hospital antibiotic
policy. Antibiotic optimization interventions are in Table

5. Intravenous amoxicillin-clavulanate was changed to
oral therapy in four clinically

stable patients. One patient required a change from oral to
intravenous amoxicillin-clavulanate because of a change
in clinical status. Dose modifications were made in two
patients to correct inappropriate dosing. These
interventions demonstrate the role of regular antibiotic
review in optimizing therapy.

Culture results identified a range of Gram-positive and
Gram-negative organisms (Table 6). Among Gram-
positive isolates, coagulase-negative Staphylococcus and
Enterococcus species were the most frequently identified.
Among Gram-negative isolates, Escherichia coli was the
most frequently isolated organism, followed by
Acinetobacter and Klebsiella species. The diversity of
organisms identified supports the importance of culture
testing, when clinically indicated, in guiding antibiotic
selection.

Table 1: The baseline characteristics of the study population.

Demographics N (%) Mean+SD
_Age (years)

Infants (0-1) 48 (19.2) 0.577+0.21

Toddlers (1-3) 98 (39.2) 2.269+1.044

Children (4-12) 91 (36.4) 6.927+2.492

Adolescents (13-18) 13 (5.21) 14.33340.906

Gender N (%)

Male 134 (53.6)

Female 116 (46.4)

Length of stay

<7 193 (77.2)

>7 57 (22.8)

Antibiotic treatment days

<7 377 (91.06)

>7 37 (8.937)

Type of infection

Respiratory tract infection 119 (44.7)

Urinary tract infection 58 (21.8)

Gastrointestinal & Abdominal infections 33 (12.4)

Acute febrile illness 17 (6.39)

CNS infection 10 (3.75)

Sepsis 7 (2.63)

Hepatology Departments 5 (1.87)

Other 17(6.39)

Laboratory parameters N

Total RBC count (x 10"6/mm*"3) 248 4.556+0.665

Total WBC count (x10"3/mm"3) 249 12.824+6.19

Neutrophils (%) 248 55.165+20.011

Lymphocytes (%) 248 35.259+18.786

CRP (mg/L) 231 46.352+75.275

Serum creatinine (mg/L) 237 0.482+0.2400

Procalcitonin (ng/mL) 13 0.640+5.9018
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Table 2: Antibiotic prescribed in hospital for pediatric patients.

Class of drugs Antibiotic prescribed Number of antibiotics N (%)
Beta-lactam antibiotics

- Amoxicillin 1(0.2)
Penicillin sl 4(0.9)
Beta-lactam + Beta-lactamase inhibitors ;glézzzlllilrlln++T1;(Z):)abs:;l:$nclavulanate Z} 876)1 )

Ceftriaxone 118 (28.5)
Cephalosporins Cefixime 12 (2.8)

Cefotaxime 9.1
Carbapenems Meropenem 10 (2.4)

. . Amikacin 53 (12.8)
Aminoglycosides Gentamicin 8 (1.9)
Macrolides Azithromycin 78 (18.8)
Glycopeptides Vancomycin 12 (2.8)

. Doxycycline 8(1.9)
Tetracyclines Tigecycline 1(0.2)
Lincosamides Clindamycin 6(1.4)
Oxazolidinones Linezolid 5(1.2)
Sulphonamides Trimethoprim + Sulphamethoxazole 3(0.7)
Nitroimidazoles Metronidazole 2 (0.4)
Rifamycin Rifaximin 1(0.2)
Polymyxins Colistin 1(0.2)
Grand total 414 (100)

Table 3: Distribution of dosage forms and routes of antibiotic administration.
Category N (%)
Dosage form
Injection 299 (72.2)
Syrup 102 (24.6)
Tablet 11 (2.6)
Cream 1(0.2)
Capsule 1(0.2)
Route of administration
Intravenous 296 (71.49)
Per oral 117 (28.26)
Topical 1(0.24)
Intra muscular 0(0)

Table 4: Assessment of antibiotic appropriateness, WHO AWaRe categorization and ADR distribution.

Category Parameters N (%)
Appropriate 245 (98)
Appropriateness Not Appropriate 2 (0.8)
Not assessable 3(1.2)
Access 142 (34.2)
WHO AWaRe categorization Watch 265 (64)
Reserve 7 (1.69)
Causality
Probable 4 (100)
ADR Distribution (n=4) ;E‘{znty 4 (100)
Preventability
Not preventable 3 (75)

Continued.
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(OF:11:1) 4 Parameters N (%)
Probably preventable 1 (25) |
Table 5: Action taken for optimization of antibiotics in the study population.
Reason Action taken Frequency
Reduced infection risk, improved Intravengu; .
] . Amoxyecillin + potassium clavulanate
patient comfort and convenience and 4
feasibility and clinical stability 3 sl (D ol
Amoxycillin + potassium clavulanate
T ;
Empirical therapy to treatment course Oral Amoxypﬂhq potassium
. . clavulanate is switched to Intravenous 1
based on clinical status J .
Amoxycillin + potassium clavulanate
Oral Azithromycin Subtherapeutic dose 1
changed to prescribed daily dose
Incorrect dose Injection Amoxycillin + potassium
clavulanate Overdose changed to 1
prescribed daily dose

Table 6: Organism observed in pediatric patients.

Type of bacteria Organism Number of organisms N (%)
Coagulase Negative Staphylococcus 10 (13.7)
Enterococcus sp. 10 (13.7)
Beta Haemolytic Streptococcus Likely 3(42)
Non-Group A ’

Gram positive Staphylococcus aureus (MRSA) 3(4.2)
Streptococcus pneumoniae 3(4.2)
Vancomycin Resistant Enterococcus 1(1.3)
sp. (VRE) '
Viridians group streptococcus 1(1.3)
Escherichia coli 23 (31.6)
Acinetobacter sp. 34.2)
Klebsiella oxytoca 2(2.8)
Klebsiella sp. 2 (2.8)
Non fermenting gram-negative bacilli 2 (2.8)
Pseudomonas aeruginosa 2 (2.8)

. Non Typhoidal Salmonella

Gram negative ;
Proteus vulgaris
Pseudomonas sp.
Salmonella enterica serotype Typhi
Salmonella sp.
Shigella sp.
Sphingomonas sp.
Citrobacter koseri

The culture susceptibility matrix presents the susceptibility
of bacterial isolates to the antibiotics tested (Figure 1).
Green, yellow, and red cells represent high, intermediate,
and low susceptibility, respectively. The percentage shown
for each organism-antibiotic combination was calculated
as the number of susceptible isolates divided by the total
number of isolates of that organism, multiplied by 100.
Among Gram-positive organisms, MRSA showed 100%
susceptibility to vancomycin (2/2). Among Gram-negative
organisms, Escherichia coli showed 91.3% susceptibility
to imipenem (21/23), whereas susceptibility to ampicillin

was 21.7% (5/23). These findings demonstrate variation in
antimicrobial susceptibility and support the use of culture
and susceptibility results when selecting or optimizing
antibiotic therapy.

The culture resistance matrix illustrates the resistance
patterns of the bacterial isolates (Figure 2). Green, yellow,
and red cells represent low, intermediate, and high
resistance, respectively. Resistance percentages were
calculated as the number of resistant isolates divided by
the total number of isolates of the respective organism,
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multiplied by 100. Among Gram-positive organisms, one whereas lower resistance was observed with carbapenems
Enterococcus isolate showed 100% resistance to such as imipenem and meropenem and with colistin. These
vancomycin. MRSA also demonstrated resistance to findings highlight the importance of continued

antimicrobial resistance surveillance and culture-guided
several antibiotics. Among Gram-negative organisms, antibiotic selection.

higher resistance was observed to some first-line agents,
including ampicillin, cefazolin, and co-trimoxazole,
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Figure 2: Culture resistance matrix grid.
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DISCUSSION

In the present study, antibiotic prescribing was most
common among toddlers and children, with smaller
proportions among infants and adolescents. This
distribution differs from reports from Ethiopia and China
study, where infants and neonates represented a larger
proportion of the study populations.'®!” Differences in
study setting, hospital admission patterns, healthcare
resources, and inclusion criteria may account for these
variations. The present study included paediatric ward
inpatients, whereas some comparative studies included
larger numbers of neonatal admissions. In the present
study, males represented 53.6% and females 46.4% of
participants. Similar male predominance has been reported
in Ethiopia (57.2%) and Oman (56.9%).'%'* The Benin
birth cohort study reported an approximately equal
distribution of males and females.!> Differences in gender
distribution across studies may reflect variations in
population characteristics, healthcare-seeking patterns, and
study design.

Most children in the present study had a hospital stay of <7
days. This was shorter than the mean hospital stay reported
in the Ethiopian study (11.24+6.9 days)16 and broadly
comparable with the Chinese cross-sectional study, in
which nearly 80% of patients stayed <10 days and the mean
stay was 8.96+9.6 days.!” Shenmu Hospital reported a
median stay of 6 days, which was similar to the present
findings.'® Differences may be related to illness severity,
healthcare systems, discharge practices, and availability of
outpatient follow-up.

Most children received antibiotics for <7 days, which was
shorter than the mean duration reported in the Ethiopian
study (10.6£6.9 days).!® The shorter duration observed in
the present study may reflect the use of shorter treatment
courses in appropriate clinical circumstances. In the
present study, ceftriaxone (28.5%) and azithromycin
(18.8%) were the most frequently prescribed antibiotics,
followed by amoxicillin-clavulanate and amikacin. Similar
reliance on third-generation cephalosporins, particularly
ceftriaxone, has been reported in Jordan and Pakistan
studies.'®!! Jeeyani et al also reported frequent ceftriaxone
use, although azithromycin use was lower.'” In contrast, the
Ethiopian study reported greater use of ampicillin-
gentamicin combinations, particularly among neonates.'¢
Differences in antibiotic use may be influenced by local
guidelines, resistance patterns, patient characteristics, and
healthcare resources. The high use of Watch antibiotics,
particularly ceftriaxone, highlights the importance of
monitoring broad-spectrum antibiotic use.

The present study showed a high proportion of appropriate
antibiotic prescriptions. This finding is higher than the
71.7% appropriateness reported in Ethiopia study.'
Studies from Italy, Spain, and Australia have reported
higher levels of inappropriate prescribing.?2! Differences
may be related to adherence to hospital antibiotic policies,

availability of diagnostic support, patient characteristics,
and antimicrobial stewardship practices.

The adverse drug reactions identified in the present study
were mild and classified as probable. Antibiotics are a
common cause of ADRs in hospitalized children. Similar
findings have been reported by Kurma et al in which
antibiotics accounted for 36.3% of ADRs, and by
Priyadharsini et al in which antibiotics accounted for
67%.2*% Differences in ADR frequency and severity may
reflect differences in patient populations, monitoring
practices, and reporting systems.

WHO AWaRe categorization showed that Watch
antibiotics accounted for the largest proportion of
antibiotic use in the present study, followed by Access
antibiotics, while Reserve antibiotics were used
infrequently. In contrast, a study from Sierra Leone
reported higher use of Access antibiotics (63.5%).2° The
greater proportion of Watch antibiotics in the present study
may be related to the characteristics of patients managed in
a tertiary care setting and the types of infections
encountered. The findings support continued monitoring of
antibiotic use, adherence to hospital guidelines, and
strengthening of antimicrobial stewardship activities.

Limitations

This study was conducted at a single tertiary care hospital
and included 250 paediatric inpatients; therefore, the
findings may not be generalizable to other healthcare
settings. Only paediatric ward inpatients were included,
and antibiotic use among outpatients and PICU patients
was not assessed. The study period was limited and may
not capture seasonal variation in infections or prescribing
patterns. Culture and susceptibility testing were not
available for all patients, limiting microbiological
assessment of antibiotic selection. Only four ADRs were
reported, which may underestimate the frequency of
adverse drug reactions in the study population.

CONCLUSION

The present study found that antibiotic prescribing among
paediatric inpatients was generally appropriate, with 98%
of prescriptions consistent with the hospital antibiotic
policy. Ceftriaxone was the most frequently prescribed
antibiotic, and Watch antibiotics represented the largest
AWaRe category. Despite the high level of
appropriateness, the substantial use of broad-spectrum
antibiotics emphasizes the need for regular review and
careful antibiotic selection. Culture and susceptibility
testing provided useful information for antibiotic selection
and optimization where available. Dose correction and
appropriate switching between intravenous and oral
therapy were among the optimization interventions
identified. Continued monitoring of prescribing practices,
adherence to hospital guidelines, culture-guided therapy,
and antimicrobial stewardship activities are important for
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promoting safe and rational antibiotic use and for limiting
antimicrobial resistance in paediatric patients.

ACKNOWLEDGEMENTS

The authors sincerely express gratitude to Karnataka
College of Pharmacy and Bangalore Baptist Hospital for
providing the opportunity and facilities. The authors also
extend heartfelt thanks to the pediatric patients and
everyone who cooperated and supported throughout the
successful completion of this study.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1.

Karageorgos S, Hibberd O, Mullally PJW, Segura-
Retana R, Soyer S, Hall D. Antibiotic use for common
infections in pediatric emergency departments: a
narrative review. Antibiotics (Basel).
2023;12(7):1092.

Sheikh S, Saleem Z, Afzal S, Qamar MU, Raza AA,
Haider Naqvi SZ, et al. Identifying targets for
antibiotic stewardship interventions in pediatric
patients in Punjab, Pakistan: point prevalence surveys
using  AWaRe guidance. Front  Pediatr.
2024;12:1469766.

Al Balushi KA, Al-Sawafi F, Al-Ghafri F, Al-Zakwani
I. Drug utilization pattern in an Omani pediatric
population. J Basic Clin Pharm. 2013;4(3):68-72.
Aldabagh A, Abu Farha R, Karout S, Itani R, Abu
Hammour K, Alefishat E. Evaluation of drug use
pattern in pediatric outpatient clinics in a tertiary
teaching hospital using WHO drug-prescribing
indicators. J Multidiscip Healthc. 2022;15:1143-51.
Yang HM, Wang YP, Liu YL, Shamsi BH, Bo H,
Meng XC. Analysis of distribution and antibiotic
resistance of pathogens isolated from the paediatric
population in Shenmu Hospital from 2011-2015. J Int
Med Res. 2018;46(1):225-33.

Autore G, Bernardi L, Ghidini F, La Scola C, Berardi
A, Biasucci G, et al. Antibiotic prophylaxis for the
prevention of urinary tract infections in children:
guideline and recommendations from the Emilia-
Romagna Pediatric Urinary Tract Infections (UTI-
Ped-ER) Study Group. Antibiotics (Basel).
2023;12(6):1040.

Khan A, Jhaveri R, Seed PC, Arshad M. Update on
associated risk factors, diagnosis, and management of
recurrent urinary tract infections in children. J
Pediatric Infect Dis Soc. 2019;8(2):152-9.

Leung AKC, Wong AHC, Leung AAM, Hon KL.
Urinary tract infection in children. Recent Pat Inflamm
Allergy Drug Discov. 2019;13(1):2-18.

Madhi F, Panetta L, De Pontual L, Biscardi S, Remus
N, Gillet Y, et al. Antimicrobial treatment of lower

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

respiratory tract infections in children. Infect Dis Now.
2023;53(8):104782.

Zec SL, Selmanovic K, Andrijic NL, Kadic A, Zecevic
L, Zunic L. Evaluation of drug treatment of
bronchopneumonia at the pediatric clinic in Sarajevo.
Med Arch. 2016;70(3):177-81.

Quaak CH, Cové E, Driessen GJ, Tramper-Stranders
GA. Trends in paediatric inpatient antibiotic therapy
in a secondary care setting. Eur J Pediatr.
2018;177(8):1271-8.

Garedow AW, Tesfaye GT. Evaluation of antibiotics
use and its predictors at pediatrics ward of Jimma
Medical Center: hospital based prospective cross-
sectional study. Infect Drug Resist. 2022;15:5365-75.
Hu X, Zhang X, Wang Y, Xie X. Cross-sectional study
on the drug utilization and evaluation indicator of
antibiotics used in pediatric population. BMC Health
Serv Res. 2021;21:1091.

Brembilla A, Mauny F, Garcia A, Koura KG, Deloron
P, Faucher JF. Antibiotics usage in infants during the
first 18 months of life in Benin: a population-based
cohort study. Eur J Clin Microbiol Infect Dis.
2016;35(4):681-9.

Jeeyani HN, Parikh RH, Sivanandan S, Muliya HJ,
Badiyani SN, Patel MB. Study of antimicrobial use in
paediatric inpatients in a tertiary care hospital in
Ahmedabad, India. Int J Contemp Pediatr.
2021;8(1):35-40.

Esposito S, Biasucci G, Pasini A, Predieri B, Vergine
G, Crisafi A, et al. Antibiotic resistance in paediatric
febrile urinary tract infections. J Glob Antimicrob
Resist. 2022;29:499-506.

Vachvanichsanong P, McNeil EB, Dissaneewate P.
Extended-spectrum beta-lactamase Escherichia coli
and Klebsiella pneumoniae urinary tract infections.
Epidemiol Infect. 2020;149:e12.

Pernica JM, Harman S, Kam AJ, Carciumaru R,
Vanniyasingam T, Crawford T, et al. Short-course
antimicrobial therapy for pediatric community-
acquired pneumonia: the SAFER randomized clinical
trial. JAMA Pediatr. 2021;175(5):475-82.

Zaoutis T, Shaikh N, Fisher BT, Coffin S, Bhatnagar
S, Downes KJ, et al. Short-course therapy for urinary
tract infections in children: the SCOUT randomized
clinical trial. JAMA Pediatr. 2023;177(8):782-9.
Vazouras K, Jackson C, Folgori L, Anastasiou-
Katsiardani A, Hsia Y, Basmaci R. Quality indicators
for appropriate antibiotic prescribing in urinary tract
infections in children. BMC Infect Dis. 2023;23:400.
Yehualaw A, Taferre C, Bantie AT, Demsie DG.
Appropriateness and pattern of antibiotic prescription
in pediatric patients at Adigart General Hospital,
Tigray, Ethiopia. Biomed Res Int.
2021;2021:6640892.

Murthy SN, Jose PV, Basalingappa S, Ali SK,
Elizabeth MVK. Adverse drug reactions in
hospitalized paediatric patients in a tertiary care center
in Kerala, India. Int J Basic Clin Pharmacol.
2018;7(10):1998-2004.

International Journal of Basic & Clinical Pharmacology | November-December 2026 | Vol 15 | Issue 6 Page 1324



23.

24.

25.

26.

Dharani KK et al. Int J Basic Clin Pharmacol. 2026 Nov,;15(6):1317-1325

Kurma VR, Manchu T, Amancharla MK, Manchu K,
Kandula PK. Pattern of adverse drug reactions in
paediatric patients reported to adverse drug reaction
monitoring centre in a tertiary care hospital. Int J
Contemp Pediatr. 2019;6(4):1557-62.

Nasso C, Scarfone A, Pirrotta I, Rottura M, Giorgi
DA, Pallio G, et al. Appropriateness of antibiotic
prescribing in hospitalized children: a focus on the
real-world scenario of the different paediatric
subspecialties. Front Pharmacol. 2022;13:890398.
Arnolda G, Hibbert P, Ting HP, Molloy C, Wiles L,
Warwick M, et al. Assessing the appropriateness of
paediatric antibiotic overuse in Australian children: a
population-based sample survey. BMC Pediatr.
2020;20:185.

Kamara IF, Fofanah BD, Nuwagira I, Kamara KN,
Tengbe SM, Abiri O, et al. Assessment of
antimicrobial stewardship programmes and antibiotic
use among children admitted to two hospitals in Sierra
Leone: a cross-sectional study. Antimicrob Resist
Infect Control. 2024;13:80.

27

28.

29.

. Kogak M, Biiyiikkaragéz B, Celebi Tayfur A, Caltik

A, Koksoy AY, Cizmeci Z, et al. Causative pathogens
and antibiotic resistance in children hospitalized for
urinary tract infection. Pediatr Int. 2016;58(6):467-71.
Priyadharsini R, Surendiran A, Adithan C,
Sreenivasan S, Sahoo FK. A study of adverse drug
reactions in pediatric patients. J Pharmacol
Pharmacother. 2011;2(4):277-80.

Islam AFM, Raihan MA, Ahmed KT, Islam MS,
Nusrat NA, Hasan MA, et al. Prevalence of
inappropriate antibiotic doses among pediatric patients
of inpatient, outpatient, and emergency care units in
Bangladesh: a cross-sectional study. PLOS Glob
Public Health. 2024;4(9):e0003657.

Cite this article as: Dharani KK, Prabhudev BR,
Ramaiah B. Assessment and evaluation of rational
use of antibiotics in pediatric population at a tertiary
care hospital. Int J Basic Clin Pharmacol
2026;15:1317-25.

International Journal of Basic & Clinical Pharmacology | November-December 2026 | Vol 15 | Issue 6  Page 1325



