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Abstract: Pediatric is the medicine specialization concerned with the health of infants, children, and
adolescents. Worldwide, many infectious diseases were controlled in the 20th century by improving living standards,
public health, and various antimicrobial agents. Antibiotics, in particular, cephalosporin, are amongst the most widely
dispensed medications in Pediatric departments worldwide, especially in countries where there are no strict guidelines
to regulate their use. A prospective cross-sectional study was conducted at 150 Bedded Pediatric ward of Peoples
University of Medical and Health Sciences for Women (PUMHSW), Nawabshah, Shaheed Benazirabad to assess the
utilization pattern of cephalosporin among all admitted in-patients. Patients' demographic details were recorded from
the Patient's Bedside File (PBF). Data were analyzed by using Microsoft Excel and Microsoft SPSS 20. Among all
admitted patients, 1285 patients met the inclusion criteria, and their PBF were evaluated for cephalosporin. A total of
2863 antibiotics were prescribed among 1932 patients. The most commonly prescribed class of antibiotics among the
study population was Cephalosporin 1971 (68.83%), followed by Cefotaxime (20.39%). 76.20% of pediatric patients
were prescribed antibiotics through the parenteral route and 23.8% through the oral route. The most common
diagnosis was Pneumonia (23.4%), diarrhea (11.6%), and Bronchitis (11.2%), following other indications. Antibiotics
were being prescribed without national antibiotic guidelines or institutionally approved protocols, which are currently
unavailable. The study findings shall help the hospital administration and government design and implement official
policies to promote rational utilization of antibiotics.
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1. Introduction

Pediatric is the medicine specialization concerned
with the health of infants, children, and adolescents.
Worldwide, many infectious diseases were controlled in
the 20th century by improving living standards, the
public health sector, and various antimicrobial agents
[1]. Our atmosphere is equipped with deadly
microorganisms [2], which leads to the cause of
different infections. As the geriatric population, the
pediatric populations are also at high risk of infection
[3]. The occurrence of highly infectious diseases is seen
in pediatric patients due to multiple microbes present in
the environment. Furthermore, the inadequacy of
immunity is also reported in the first few years of life
[4].Globally, antibiotic consumption has been low in
high-income countries but disproportionally high in
low- and middle-income countries. According to a
recent study that extended the analysis to 2015, the
consumption rates for cephalosporins, quinolones, and
macrolides decreased in high-income countries. They
increased in low- and middle-income countries [5].

Antibiotics are amongst the most widely dispensed
medications in Pediatric departments [6] in both
community and hospital settings, all over the world,
especially in countries where there are no strict
guidelines to regulate their use. Irrational prescription is
a global problem, and it may lead to unsafe treatment,
exacerbation of the disease, health hazards, and
economic burden of disease [7]. One of the robust social
problems facing the health care system is Antimicrobials
Resistance, even though many reports, literature on
antimicrobial ~ misuse, irrational  antimicrobial
prescribing practices, and inappropriate consumptions
have been pronounced [8]. Many infectious organisms
have adjusted to the drugs and become ineffective or less
effective. The World Health Organization (WHO)
reported that resistance of bacteria had achieved a
threatening level in different parts of the world [9].
Antimicrobial resistance is referred to as "the
insensitivity of microorganism against an antimicrobial
agent."” Acquired type resistance is developed by the
overuse of antibiotics [10]. Therefore, there has been a
growing worldwide concern about antimicrobial
resistance's clinical and economic impact. Hence, it is
necessary to work for the appropriate use of antibiotics
to eliminate an increasing pattern of antibiotic resistance
worldwide [11, 12].

2. Methodology

2.1. Study Setting

A prospective cross-sectional study was conducted at
150 Bedded Pediatric ward of Peoples University of
Medical and Health Sciences for Women (PUMHSW),
Nawabshah, Shaheed Benazirabad. This department is
entitled to pediatrics facilities such as Pediatric
Emergency, Neonatal ICU, Pediatric Surgery, and
Nursery. This hospital caters facility of in-patients from
surrounding districts such as Sanghar, Nausharoferoz,
Moro, Dadu, and Matiari.

2.2. Study Population

In-patient under 12 years of age, admitted in any
pediatric wards of PUMHSW Nawabshah, Shaheed
Benazirabad Hospital.

2.3. Inclusion Criteria

Pediatric/Neonatal In-patients prescribed
Cephalosporins alone/or in combination and were
admitted for at least 24 hours as in-Patient.

2.4. Exclusion Criteria
All those patients who were not meeting the
inclusion criteria were excluded from the study.

2.5. Data Collection

After having attained informed assent form from
parents, the patients were recruited in the study for
reviewing their medication records. In-depth interviews
were also conducted after taking consent from
Concerned Health Care Professionals. Patients'
demographic details like age, gender, complications at
admission, and final diagnosis were recorded from the
Patient's Bedside File (PBF). The prescribed pattern of
cephalosporins was recorded. The prescriptions were
categorized based on prescribed antibiotics;
Ceftriaxone, Cefotaxime, Ceftazidime, and Cefixime
alone or in combination. After admission, the initial
therapy was recorded and categorized into Empirical,
Prophylactic, and Targeted (without Culture Sensitivity
Test)  after  consultation  with prescribing
Physicians/Consultants. The status of CST was
recorded. The report of CST was followed by the
Pathology Laboratory of the hospital [13].

2.6. Data Analysis

Details of drug therapy such as the name of the drug,
dosage form, frequency, route of administration,
duration of treatment, type of therapy (Empirical,
Targeted or Prophylactic), length of hospital stay, and
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the number of drugs per prescription were recorded from
the patients' bedside files. Data were analyzed by using
Microsoft Excel and Microsoft SPSS 20. Descriptive
statistics were applied to analyzed data, and results were
expressed as mean, proportions, and standard
deviations. Descriptive analysis included frequency,
means, and standard deviation.

This study was approved by the “Ethical Review
Committee” of the Ziauddin University (Reference code
3740521AAPHA, June 29, 2021.)

3. Results

Data were collected from 150 Bedded Pediatric
wards of Peoples University of Health and Medical
Sciences for Women University Hospital Nawabshah,
Benazirabad from mid of June 2021 to mid of Nov 2021.
The pediatric ward is divided into Pediatric Surgery,
Neonatal ICU, Pediatric Emergency Department, and
Pediatric Nursery. A total of 3736 patients was admitted
to the Pediatric ward. Among those, 1285 patients met
the inclusion criteria, and their PBF were evaluated for
cephalosporins. The demographic details of the patients
are shown in Table.1l. There were more male child
patients than female child patients, (=698, 54.32 %)
and (n=587, 45.68%) respectively. The mean age of all
the patients was 3.85 +4.26 years, and their average
weight was 6.42+ kg. Children less than 12 months had
the highest occurrence (n=480, 37.37%), lyear to 5
years occurred n=427, 33.28%, 5Syears to 12 years
occurred n=378, 29.34%.

Table.1 Gender-wise distribution

Variable Proportion Percentage
Male 698 54.32 %
Female 587 45.68 %
01 Year > 12 months 480 37.37%
01 Year > 05 Years 427 33.28%
05 Years to 12 years 378 29.34%

The average Duration of Therapy was 5-7 days. CST
test was performed for 53 patients (4.12%). The average
number of antibiotics per prescription was found to be
1.45+0.53.

3.1. Prescribing Pattern of Antibiotics

A total of 2863 antibiotics were prescribed among
1932 patients. The most commonly prescribed class of
antibiotics among the study population were
Cephalosporins in 1971 (68.83%), followed by
Cefotaxime (20.39%). Most common antibiotics utilized
also depend upon the available resources, as sometimes
in Government Hospitals, especially some antibiotics
get short due to delay in Government medicines
supplies. In the present study, most of the drugs are
given parenteral doses. Out of 2863 antibiotics
prescribed, 2182 (76.20%) drugs were given through the
parenteral route, and 681 (23.8%) drugs were given
through the oral route. Table. 2 illustrates class-wise
utilization of antibiotics prescribed among pediatric
patients.

Table 2. Utilization of Antibiotics

Class Drug N (percentage)
Ceftriaxone 1331 (67.52)
Cephalosporins 1971 (68.83%) g:;tc;z)éliTni Sgg gggi)z )
Cefixime 18 (0.92)
Ampicillin 202 (7.05)
Penicillins 296 (10.33%) Amoxicillin/Clavulanate 35 (1.22)
Piperacillin/Tazobactam 59 (2.06)
. Ciprofloxacin 121 (4.23)
Fluoroquinolones 128 (4.47%) Levofloxacin 07 (0.24)
Macrolides 40 (1.40%) Azithromycin 40 (1.40)
Aminoglycosides 1 (2.14%) Amikacin 61 (2.14)
Carbapenems 151 (5.28%) Meropenem 151 (5.28)
Linezolid 38 (1.33)
Others 216 (7.55) Vancomycin 178 (6.22)
Total 2863 (100)
Type of Therapy
Single Antibiotic Therapy 1927 (67.3%)
Double Antibiotic Therapy 864 (30.2%)
Triple Antibiotic Therapy 72 (2.5%)
Total 2863 (100%)
Route of Administration Percentage
Parenteral 76.20
Oral 23.80
Type of Therapy Percentage
Empirical 1232 (95.88)
Targeted 53 (4.12)

3.2. Indication of Therapy Used
During the study time, the most common diagnosis
was Pneumonia (23.4%), followed by diarrhea (11.6%)

and Bronchitis (11.2%), following other indications.
The details of the indications treated with antibiotics are

summarized in Table 3.
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Table 3. Indication for Therapy Used

Diagnosis Number Percentage
Pneumonia 670 23.4
Diarrhea 332 11.6
Common Cold 237 8.3
Bronchitis 321 11.2
Tonsillitis 103 3.6
Gastritis 255 8.9
Meningitis 52 1.8
Urinary Tract Infections 280 9.8

Continuation of Table 2

Sepsis 80 2.8
Enteric Fever 34 1.2
Others 499 17.4
Total 2863 100

3.3. Type of Cephalosporins

Among Cephalosporins, 67.52 % of patients have
been prescribed Ceftriaxone, 29.62 % Cefotaxime
Sodium, 1.94% Ceftazidime, and 0.92 % Cefixime.

3.4 Duration and Type of Antibiotic Therapy

The average day frequency of antibiotic therapy
was found to be 5.68+1.18 days. Most patients (65.7%)
received antibiotic therapy for 5 days, while 18.3% have
dispensed antibiotics for 7 days. Single antibiotic
therapy was received by 67.3% of the patients, while
30.2% of patients were given a double antibiotic
regimen and 2.5% of the patients received triple
antibiotic therapy, respectively. The details are
summarized in table 2.

4. Discussion

This study was designed to evaluate the
cephalosporins utilization pattern in pediatric units of a
tertiary care Teaching Hospital. A total of 1285 eligible
children in-patients were recruited, and their therapy
was evaluated from the Patient's Bedside File (PBF)
concerning cephalosporin utilization. Overall, their
mean age was 3.85 = 4.26 years. Children under 12
months had the highest occurrence (n=480, 37.37%).
These results are similar to a similar study by
Choudhury and Bezbaruah [14] in India, where the
highest number of children in the study were age group
less than one year. Thapliya et al. [15] also conducted a
study that added more acceptance to the results that the
pediatrics below 1 year dispensed antibiotics more often
than elder children. These findings may be suggested by
the possibility that below 01-year pediatrics are more
susceptible to infection than the elder children, and male
pediatrics are supposed to have more chances of being
infected than the female. Among the 1285 cases that met
the inclusion criteria, more male child patients were than
female child patients (n=698, 54.32 %) and (n=587,
45.68%), respectively. Similar results were reported by
Khaled et al. [16], Girma et al. [17], and many other
previous findings are concurrent to these observations
[18, 19].

The eminent utilization of cephalosporins in our
study is similar to findings in other evaluations where
cephalosporins in common (and Ceftriaxone in
particular) were among the more often prescribed
antibiotics [20, 21]. Non-confined use of third-
generation cephalosporins could increase Escherichia
coli and Klebsiella pneumonia resistance.

The study was conducted in Southern Ethiopia,
wherein Achalu et al. [22] reported 90.17% of injectable
antibiotic administration among pediatric patients, while
in Palestine [23], the same type of study found 61.8%
injectable administration. This study suggests 76.20 %
of the antibiotics were administered through the
parenteral route of administration, which is in close
resemblance to the study conducted in Nigerian tertiary
hospital by Anyanwu and Arigbe- Osula that reported
80— 86% parenteral route of administration [24]. Report
of Bishoflu hospital, India [3] accounted for 83.1 % of
parenteral route administration. In Pakistan, parenteral
antibiotic administration was reported as high as 96%
[25]. World Health Organization (WHO) allows only
13.4 to 24.1% of injectable prescriptions for health care
setup.

Overall, third-generation Cephalosporins were the
most prescribed class of antibiotics 66.57% Table 2, in
the pediatric unit, particularly Ceftriaxone (46.5%), and
the second-most dispensed drug was the Cefotaxime
(20.39%). The third generation class is prescribed more
often because of its response to a wide range of bacteria.
These findings accord some old studies [3, 17, 26] that
reported cephalosporin as the most frequently prescribed
class of antibiotic in the pediatric unit.

It was observed that mostly empirical therapies were
prescribed. In government hospitals, delay in diagnosis
or non-availability of CST facility or delay in the report
was the possible cause of empirical therapy. That is in
line with the study reported by Prabahar et al. [27],
where the majority of prescriptions suggesting
antibiotics were issued on the empirical basis that is
without proper diagnosis; Casey and Pichichero also
suggested that the antibiotics prescribed without
diagnosis or suspected diagnosis were more than 50%
amid in-patients pediatrics [28]. Cephalosporins are
more prioritized than Penicillins as cephalosporins were
proven more beneficial in bacteriologic and clinical
cures were significantly more likely than Penicillin [28].
Another reason for the Cephalosporin priority over
penicillin is the increased report of allergic reactions
with penicillin, as some patients are hypersensitive to
penicillin.

As per the study of Achalu et al., 22.8 % of cases
were prescribed with a single antibiotic, and two
antibiotics were prescribed in 51.5% of cases [23]. A
single antibiotic was prescribed in 67.3% of cases in our
study. Multiple antibiotics were prescribed in 32.7
(double and triple antibiotic therapy) % of patients,
according to the study of Shivaleela et al., and this was
comparable to the studies of [14, 29] (29%). Out of
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32.7% of cases, 29.5% had more than 2 antibiotics only
2.7% % cases had three antibiotics. In the present study,
the most common route of antibiotic administration was
the L.V route (76.20%), followed by the oral route
(23.8%). The same study was done by Shivaleela et al.
[29]. This study was conducted on admitted cases, so the
most common route of administration was the 1.V route.

5. Conclusion

The present study reveals that the antibiotic
utilization was higher than the developed countries; the
most commonly prescribed antibiotic class was
cephalosporins and penicillin in Pediatrics. Overall,
third-generation Cephalosporins were the most
prescribed class of antibiotics 66.57% in the pediatric
unit, particularly Ceftriaxone (46.5%). The second most
dispensed drug was Cefotaxime (20.39%). The most
common diagnosis was Pneumonia (23.4%), followed
by diarrhea (11.6%) and Bronchitis (11.2%), following
other indications. It was observed that there was
overutilization of antibiotics in an injectable form that
had raised the treatment cost. A culture sensitivity test
was not performed for most cases (95.88%) before
antibiotics prescribing. From available data, this can be
concluded that antibiotics were being prescribed without
any official national antibiotic guidelines or
institutionally approved protocols, which are currently
available in the country. The novelty of this study is that
no such study was conducted in public sector hospitals
of interior Sindh in In-Patients Pediatrics before this
study. The study findings shall help the hospital
administration and government design and implement
official policies to promote rational utilization of
antibiotics. The Limitation of this study was that the
duration of the study was 06 months, and the hospital
selected for the data do not use computerized
prescription; therefore, some prescription may be
missed during evaluation. Further studies on different
hospitals for longer periods may be conducted in the
future using WHO prescribing protocols. It is
recommended that the government immediately address
the irrational and overuse of antibiotics by implementing
national antibiotics policy, antibiotics stewardship
programs, and training the healthcare staff.
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