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(Abstract \

Introduction: The global misuse of antibiotics is leading to the emergence of antimicrobial resistance (AMR), reducing the
effectiveness of these vital medications. The World Health Organization (WHO) is working to strengthen antimicrobial stew-
ardship programs, improve monitoring of antimicrobial resistance, and decrease unnecessary antibiotic use through the Global
Action Plan on AMR. The AWaRe classification of antibiotics was created by WHO to facilitate tools for antibiotic stewardship
at local, national, and global levels, aiming to lower the risk of antimicrobial resistance. The AWaRe list categorizes antibiotics
into three groups: Access, Watch, and Reserve, based on their clinical importance, with overuse or misuse potentially contrib-
uting to antimicrobial resistance.

Aim: This study aimed to determine the percentage of pediatric patients in different hospitals in Kharian presenting with com-
mon infections and to generate statistical data highlighting the ratio of rational to irrational antibiotic prescribing.

Objectives:

. To assess the proportion of rational versus irrational antibiotic prescriptions among pediatric patients visiting the
pediatricians at the OPD of the hospital.

. To evaluate the relevance of the AWaRe list of antibiotics in the OPD at the hospital.

Materials and Methodology: A cross-sectional study was conducted from October 2023 to March 2024 in a tertiary care hos-
pital in Kharian district, Pakistan. Prescriptions of pediatric patients of both genders aged 1-17 years who visited the OPD of
the tertiary care hospital for minor ailments during the study period, and who were prescribed antibiotics for various bacterial
infections, were included. Data collected from prescriptions was compared against major antibiotic guidelines (AWaRe list)
recommended by WHO and the American Academy of Pediatrics (AAP), and cross-referenced with Cochrane studies.

Results: Among 200 prescriptions for children aged 1-17 years, data on the total number of infections across various catego-
ries, including UTIs, URTIs, and dermatological infections, showed that the highest prevalence was in boys for both genders,
especially among toddlers aged 1-3 years. GIT infections made up nearly 50% of the total data. Of 26 prescriptions for fluo-
roquinolones (either alone or in combination), 23.08% were considered inappropriate. Similarly, 42.03% of cephalosporin
prescriptions (either alone or in combination) were deemed inappropriate, based on a total of 69 prescriptions. Additionally,
40.82% of 49 prescriptions containing penicillin antibiotics were classified as irrational. Comparison of prescribed antibiotics
with the standard AWaRe list revealed that (0.27+0.4671) antibiotics were in the Access group, which is less than 0.73+0.46
antibiotics in the Watch group.
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Introduction

Sir Alexander Fleming introduced the modern era of antibiot-
ics with his 1928 discovery of penicillin. Since then, antibi-
otics have completely changed how we treat life-threatening
infections. During World War 11, soldiers effectively managed
bacterial illnesses with penicillin. It is now common practice
to treat pediatric infections with antibiotics because newborns
and children are among the most vulnerable groups to illness.
When it comes to medical care for children, antibiotics are vital
because infectious diseases are the leading cause of death in
countries with limited resources [1].

Acute respiratory tract infections ARTISs, viral fevers, and wa-
tery diarrhea make up most pediatric outpatient visits AMR,
a result of antibiotic misuse, is one of the greatest dangers to
public health on a global scale. Among the most frequent ail-
ments experienced by children, Upper Respiratory Tract Infec-
tions (URTIs) rank high. The majority of URTI prescriptions
include antibiotics [2], almost 40%. While 10% of all antibiotic
prescriptions given for outpatients are for urinary tract infec-
tions (UTIs), making them the 2nd most prevalent reason of
prescribing antibiotics are prescribed each year. However, the
emergence of Antibiotic Resistance (AMR) has become an in-
evitable reality [3]. Global standards for responsible drug use
are often violated through improper prescription, dispensing,
and the number of patients who do not follow their prescribed
dosage [4]. This improper dosing is especially risky for infec-
tious diseases and chronic conditions affecting children, as it
increases morbidity and mortality. Worldwide, irrational an-
tibiotic use remains a major issue, with studies showing that
75% of antibiotic prescriptions are filled incorrectly, compro-
mising safety and effectiveness [5]. Overuse of antibiotics is a
major contributor to the rise of resistant bacteria. Pharmaceuti-
cal marketing, diagnostic uncertainty, medical personnel's lack
of training and experience, and political and economic con-
siderations all contribute to antibiotic overuse [6]. Educational
programmes can raise patient and physician awareness and re-
duce misuse of prescribing [7]. WHO defines rational medicine
as giving patients the right medications for the right indica-
tions at the right doses for their needs for an adequate amount
of time at the lowest possible cost to the patient and society,
all while having accurate information? If any of these condi-
tions are not met, pharmacological treatment is unnecessary
[8]. AMR in common pathogens is more prevalent in nations
that use antibiotics more often, according to 80% of antibiot-
ics are used by the general public, whereas 20% are reserved
for hospital use [9,10]. Comprehensive community monitoring
of antibiotic usage is one way to guide and control antibiotic
overuse and misuse [11]. Antimicrobial Resistance (AMR) and
antibiotic usage patterns are being studied by numerous de-
veloped nations through large-scale surveillance projects [12].
Since rigorous monitoring is not possible in settings with limit-
ed resources, the problem of Antimicrobial Resistance (AMR)
has sadly not gotten the same level of attention in developing
nations [12]. As a result, there is a dearth of community-based
databases that track antibiotic usage and antimicrobial resis-
tance in poor countries. It was important to conduct a study to
determine antibiotic use and the association between infectious
disease diagnosis and antibiotic prescription because there is
currently very little research on AMR in children in Pakistan.
Irrational antibiotic prescribing to children under the age of
17 in both the public and private sectors was the primary aim
of this investigation. According to Chakraborty, in compari-
son to WHO guidelines, 98.9% of prescriptions deviated from

the recommended standard of care, among which 99.6% of the
prescriptions with deviations were written by the junior doc-
tors [13]. Similarly, in his study, Alili reports that among pedi-
atric outpatients with pneumonia, there was a 90% of irrational
antibiotic prescribing [14].

Methods

A prospective observational study was carried out in the OPD
of a district-level tertiary care hospital (Kharian) from October
2023 to March 2024. Prescriptions of pediatric patients of both
genders aged 1-17 years such as Toddlers (1-3), Preschooler
(3-5), Child (5-9), Preteen (9-12), teenager (12-17), who have
visited the pediatric OPD of the tertiary care hospital of Khar-
ian district for minor ailments during the study duration and
were prescribed antibiotics for different bacterial infections
were included in the study. The data collected for respiratory
infections (URTTIs, LRTIs), urinary tract infections (UTIs), der-
matological infections, Gastrointestinal Infections (GIT), and
enteric fever. 200 prescriptions were collected and assessed
and were prescribed with antibiotics. prescriptions were com-
pared against major antibiotic guidelines (Aware list) recom-
mended by the World Health Organization (WHO) and the
American Academy of Pediatrics (AAP), and cross-referenced
against Cochrane studies. The sample size was calculated by
using the Cochran formula for an unknown population.

Data collection was done in the presence and assistance of 2
experienced, clinically oriented pharmacists and one pediatri-
cian. The data is collected from patients’ medical records. The
data collected included demographics of children, physician-
assigned diagnosis, numbers of medications prescribed, and
all the details regarding the prescribed antibiotics (e.g., name,
dose, duration, route of administration, frequency).

Statistical analysis: The analysis was performed using Mi-
crosoft Excel, GraphPad 10.6.1. Frequency, percentage, mean,
and standard deviation were computed as descriptive statistics.

Results and Discussion

Among 200 children of both age groups who were prescribed
antibiotics, (35% were girls and 65% were boys) belong to dif-
ferent age groups, with maximum prescriptions were noted in
Toddlers (1-3), 36.5%, Preschoolers (3-5), 21.5%, Children (6-
9), 20.5%, Preteens (9-12), 12%, teenagers (12-17), 9.5%.

Total number of Infections according to prescription data:
Data collected about the total number of infections of differ-
ent categories like UTIs, URTIs and dermatological infections,
among participants revealed that the highest number of infec-
tions were seen in boys among both genders and Toddlers aged
1-3 years. Overall, GIT infections were nearly half of all data
and were observed in all age groups of pediatric patients.

Gender wise comparison of different age groups of pediatrics
with frequency of rational and irrational prescribing among
partcipants in the OPD explained in Table:1. With maximum
irrational prescribing was noted among toddler boys followed
by

AMR is mainly driven by OPD prescribing, linked with key
factors such as overall antibiotic use, the types or classes of
antibiotics, dosage and frequency, and public behavior. The ir-
rational and inappropriate use of antibiotics was observed in 5
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Table 1: Number of infections spread among different age groups of pediatric patients.
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Table 2: Gender wise comparison of different age groups of pediatrics with incidence of rational
and irrational prescriptions in the outpatient setting.

Age groups Total no. of patients | Gender (n) | (%) | Results
(years) Rational Trrational
(n%) (n (%) | (m) (o)

Toddler (1-3) 73 (36.5%) Boy 53 | 72.6 |13 24.53 1 40 75.47
Girl 20 [ 274 110 50 10 50

Preschooler (3-5) | 43 (21.5) Boy 25 [ 58.14 [ 4 16 21 84
Girl 18 14186 |5 2778 | 13 72.22

Child (5-9) 41 (20.5%) Boy 24 1585418 3333 [ 16 66.67
Girl 17 14146 | 6 3520 | 11 64.71

Preteen (9-12) 24 (12%) Boy 16 | 66.67 | 3 1875 | 13 81.25
Girl 8 3333 [ 4 50 4 50

Teenagers (12-17) | 19 (9.5%) Young Boy | 10 | 52.63 | 6 60 4 40
Young Girl | 9 4736 | 5 55.56 [ 4 44.44

Table 3: Comparison of different irrational prescribing trends among irrational prescriptions of
pediatric patients in the outpatient setting.

Age groups Total
no.of Wrong indication
patients
() () ()
Toddler (1-3) 73 35 19
13 8
Preschooler (3-5) 43 21 11
10 -
Child (5-9) 41 18 7
11 3
Preteen (9-12) 24 13 9
Teenagers (12-17) 19 13 8
2 2

Dosage forms prescribed to Pediatric Patients n%

B Syrup
M Tablets
M Injections

M Other (dosage forms )

different pediatric age groups: Toddler (1-3), Preschooler (3-
5), Child (5-9), Preteen (9-12), and Teenager (12-17) in the
current study. Toddlers were more prone to irrational antibi-
otic prescribing. The frequency and incidence were noticeably
higher in children aged 1 to 5 years, mainly in boys (65%), and
the prevalence rate decreased as children grew older.

Different antibiotics (either alone or in combination), which
were prescribed for various bacterial infections, are listed in
Table 3 (a) and Table (b). After complete observation of pre-
scriptions obtained from participants, Antibiotics in different
groups were categorized as P: Preferred medication, A: Anti-
biotics can be used or substituted, I: Inappropriate use, U: Un-
necessary use. Among Fluoroquinolones (alone or in combina-
tion), which were prescribed to 26 out of 200 pediatric patients,
10 (38.46%) belonged to group A, while similar numbers of pa-

Irrational = Reasons for irrational prescription trends among pediatric patients

Wrong dosage Wrong indication/ Wrong

dose indication/
interaction

(n) (n) (n)

8 5 3

4 1 -

8 2 -

9 1 -

7 4 -

3 3 2

4 - _

3 2 -

tients were prescribed antibiotics that were according to WHO
guidelines, and 6 were prescribed inappropriate antibiotics that
were against WHO guidelines. Other antibiotic groups (alone
or in combination) were also categorized, and One-way ANO-
VA was applied. A significant p-value determines a significant
difference among different antibiotic groups, and the highest
variation was observed in the penicillin antibiotic group due to
highly resistant antibiotics in this group.

All prescribed antibiotics were cross-checked against the
AWARE List of Antibiotics and analyzed for the percentage of
antibiotics prescribed irrationally.

One-sample Wilcoxon test was applied to compare Non-Nor-
mal Data regarding prescribed antibiotics, rejecting the hy-
pothesis of rational prescribing in OPD settings of a Tertiary
care hospital.

Percentage of prescribed dosage forms of antibiotics:
Among 200 patients, 158 (79%) were prescribed syrups, which
are suitable for children.

Adjuvant Medication Prescriptions among Paediatric Pa-
tients (n=200):

Among 200 patients, 23 (11.5%) were prescribed solo adjuvant
medication, while 154 (77%) were prescribed a combination of
adjuvant medications, including anti-histamines, etc. All these
medications may prolong antibiotic absorption due to drug-
drug interactions.




ijclinmedcasereports.com Volume 56- Issue 2

Table 3a: Prescribed antibiotics groups (alone or combination) and their status of appro-
priate or inappropriate prescribing.

Fluoroquinolone (alone or in combination) n =26 (13%) Cephalosporin (alone or in combination) nn =69 (34.5%)
| Infections Nitro Cipro Tevo Gemi Cipro Cipro Cefixime Ceftriax | Celixime, Ceftriax Cipro Cefixime, Cefixime Cefixime
cefixime metro ceftriax Azithro cefixime Amox metro Azithro
UTTs (Upper)
5
Mild P
B 2 Bj
| Severe A P T
T
I
| GIT discases
3
| Intestinal infections A
Cholera
T T
HPYlort T T
T
| Infectious  diarrhea A
(Lower Dose)
10 5 5] B
| Enteric fever (severe) P P T A
|~ *Amoebic abscess
URTTs
T
| Pharyngitis A
T T 5
| Acufe sinusitis A A A
T
|~ Acute Otitis Media P
T
|~ Influenza T
LRTTs
Bj
| Bronchitis P
7 T0
|~ Pneumonia P A
| Others
5
Periodontal discase T
|~ Derma discases
10
|~ Tmpetigo T
|~ Note Cipro=Ciprofloxacin, Levo=Levofoxacin, Gemi=Gemitoxacin, Metro=metronidazole, Amox=amoxacillin, Azithro=Azithromycin,Celtriax=Celtriaxone
* Higher dose Amoebic abscess
Number of prescriptions with prescribed antibiotics are denoted with numbers and P,A,I or V depending upon data
P Preferred medication
A: Antibiotic can be used or substituted
I: inappropriate use
U: Unnecessary use
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Table 3b: Prescribed antibiotics groups (alone or combination) and their status of appropri-
ate or inappropriate prescribing.

Antibiotic group Pre- Macrolides (alone or in combination) n= 50 (25%) Penicillin (alone or in combination) 49  Others 6 (2%)
scribed (n=200) (24.5%)
Infections Azithro = Clar- Clarithro/ Azithro/ Cefixime/ Amox Amox/ Amox/ Azithro/  Doxycy = Metro
ithro Amox/ Amox Azithro Clavulanic =~ Metro Amox
Metro acid
GIT diseases 10
P

10 3
*Cholera P I
Enteric fever (severe) p

3

** Amoebic abscess P
URTIs

10 2 3
Pharyngitis P I U

4 5
Acute sinusitis A A
10

Acute Otitis Media I
Influenza
LRTIs
Bronchitis

5 5
Community-acquired P A
Pneumonia

Derma Diseases

S
Impetigo A
1
Urticaria I
2 5 10
Eczema P A 1
Others

10
Periodontal disease Cipro=Ciprofloxacin, Levo=Levofloxacin, Gemi=Gemifloxacin, Metro=metronidazole, kmox:amoxacillin, Azithro=Azithromyci
n,Ceftriax=Ceftriaxone,Clarithro=Clarithromycin
skHigher dose: Cholera, * * Higher dose Amoebic abscess
Number of prescriptions with prescribed antibiotics are denoted with numbers and P,A,I or V depending upon data
P: Preferred medication
A: Antibiotic can be used or substituted

I: inappropriate use

U: Unnecessary use
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Table 3b: Statistical Analysis of appropriate or inappropriate prescribing of antibiotic
groups (alone or in combination).

A P I U Total
Fluoroquinolone (alone or in combination)
10 10 6 0 26
38.46 38.46 23.08 0 100
Cephalosporin (alone or in combination) n =69 (34.5%)
20 20 29 0 69
28.99 28.99 42.03 100
Macrolides (alone or in combination) n= 50 (25%)
5 40 2 3 50
10 80 4 6 100
Penicillin (alone or in combination) 49 (24.5%)
19 20 10 49
38.78 0 40.82 20.41 100
Others 6 (2%)

3 3 6

50 50
Note: The number of prescriptions with prescribed antibiotics is de-

noted with numbers and P, A, I or V depending upon the data
P: Preferred medication

A: Antibiotics can be used or substituted

I: Inappropriate use

U: Unnecessary use

F p-value | Statistically significant (P < 0.05)

6.05 0.0176  Yes

Table 4(a): the prescribed antibiotics for n = 200 patients were categorized according to the WHO AwaRe List. Among the

prescribed antibiotics, which were solely given for the infections mentioned earlier, 3 out of 11 (0.27+0.4671) were from
the access list, and 8 out of 11 (0.73+0.46) were from the Watch list.

Prescribed Antibiotic Group Acess Watch Reserve
Fluoroquinolone (alone or in combination)
Nitrofurantoin 1 No antibiotic was found of
Ciprofloxacin 0 1
this category in the collect-
Levofloxacin 0 1
Gemifloxacin 0 1 ed data from prescriptions
Cephalosporins
Cefixime 1
Ceftriaxone 1
Macrolides (alone or in combination
Azithromycin 1
Clarithromycin 1
Pencillins
Amoxicillin 1
Others
Doxycycline 1
Metronidazole 1
Total 11 3 8
Mean+SD 0.27+0.4671 0.73+0.46
Wilcoxon Signed Rank Test
Pvalue (two-tailed) 0.25 0.0078
Exact or estimate? Exact Exact
P-value summary ns okl
Significant (alpha=0.05)? No Yes
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Table 4(b): Prescribed antibiotics to n=200 patients were categorized as monotherapy, combination therapy,
recommended by EML 2023, or not recommended in EML 2023.

. o Prescribed as | Prescribed as a | Not recommended

Prescribed Antibiotic Group s . Recommended

Monotherapy | Combination according to EML
Fluoroquinolone (alone or in combination)
Nitrofurantoin 1 0 0 0
Ciprofloxacin 1 0 0 0
Levofloxacin 1 0 0 0
Gemifloxacin 1 0 0 0
Cephalosporins
Ciprofloxacin /metronidazole 0 1 0 0
Cefixime 1 0 0 0
Ceftriaxone 1 0 0 0
Cefixime/Ceftriaxone 0 1 1 0
Cefixime/Azithromycin 0 1 0 1
Ciprofloxacin/Cefixime 0 1 1 0
Cefixime/Amoxacillin 0 1 1 0
Cefixime/Metronidazole 0 0 0 1
Azithromycin 1 0 0 0
Clarithromycin 1 0 0 0
Azithromycin/Clarithromycin/Metronida-

0 1 0 1
zole
Azithromycin/Amoxicillin 0 1 1 0
Cefxime/Azithromycin 0 1 1 0
Amoxicillin 1 0 0
Amoxicillin/Clavulanic acid 0 1 1 0
Amoxicillin/Metronidazole 0 1 0 1
Doxycycline 1 0 0 0
Metronidazole 1 0 0 0
21% 11 10 6 4
Mean+SD 0.5+0.51 0.4762+0.51 0.2727+0.45 0.1818+0.39
P value (two-tailed) 0.001 0.002 0.0312 0.125
Exact or estimate? Exact Exact Exact Exact
P-value summary wEE *E ® ns
Significant (alpha=0.05)? Yes Yes Yes No

Total number of sole or combination antibiotics that were prescribed to 200 patients
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Discussion

Over 200 paediatric antibiotic prescriptions were reviewed.
Irrational prescribing was identified based on trends such as
incorrect indication, dosage, interactions, or combinations
[15]. Toddlers had the highest rates of inappropriate prescrib-
ing, with cephalosporins at 42.03% and penicillin at 40.82%
[16]. Incorrect drug choices were observed in RTIs, includ-
ing pharyngitis (0.5%) and bronchitis (2.5%) [18], often be-
cause children did not need antibiotics in these cases. Many
paediatric patients were prescribed antibiotics for the first
time without a definitive diagnosis, suggesting that clinicians
prioritize controlling life-threatening infections while delay-
ing concerns about antibiotic side effects and antimicrobial
resistance (AMR) [18]. Moorthi et al. (2011) concluded that
clinicians should avoid prescribing antibiotics in less severe
cases to reduce resistance [19]. The main reasons for prescrib-
ing antibiotics were diarrhea (43%) and acute upper respiratory
tract infections (URTIs) (21%) [20]. Since most cases of diar-
rhea and URTIs are viral and self-limiting, irrational antibiotic
use leads to residues, resistant microbes, and resistance genes
that harm humans and the environment. These findings align
study results of [21]. The most commonly prescribed antibiotic
groups were cephalosporins and penicillins, consistent with
findings [22]. These antibiotics are fundamental for treating in-
fections [23] and their higher prescription rates may be due to
their broad spectrum, effectiveness, and tolerability in children
[24]. Regarding antibiotic combinations, recommendations
from EML 2023 should be followed [25] to avoid potential
side effects. For example, cefixime and ceftriaxone are both
in the same class of antibiotics and may increase the risk or
severity of nephrotoxicity when combined with cefuroxime,
yet this combination was prescribed to 5 (2.5%) patients [26].
The ceftriaxone/azithromycin combination was deemed safe;
azithromycin combined with ceftriaxone can reduce systemic
inflammation and offer survival benefits in a murine model of
polymicrobial sepsis [27]. However, incorrect instructions of
azithromycin administration post-meals were observed in 5
(2,5%) prescriptions, which should be taken on an empty stom-
ach [28]. Cefixime and amoxicillin were prescribed together
to 5 (2.5%) children with enteric fever, but this combination
is not recommended because of the high risk of promoting
AMR; one of the drugs could be substituted or removed. No
drug-drug interactions were identified between cefixime and
metronidazole. Additionally, the combination of azithromycin
with amoxicillin is not recommended and should not be pre-
scribed [29]. The combination of clarithromycin, amoxicillin,
and metronidazole was inappropriately prescribed to 1 (0.5%)
paediatric patient [30].

Recommendations: Antibiotic Resistance should be docu-
mented in every hospital.

Limitations: The appropriateness of the suggested drugs was
evaluated devoid of any qualitative considerations. The pre-
scribed drug was unwarranted based on the specific diagnosis
or the test findings. So, further study needs to be done to fill
these gaps.
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