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ABSTRACT
Objectives: The study aims to know about antibiotic prescribing pattern among pediatric patients admitted in a 
government headquarters hospital. Methods: This is a prospective observational study involving 159 pediatric 
patients. It was a six month study conducted between September 2019 and March 2020. Relevant information 
for analysis was obtained through accessing case sheets of patients. Results: Majority of pediatric patients were 
children (54.72%). There was a male preponderance (58%). The total number of antibiotics prescribed was 
fourteen. Cefotaxime was the most frequently used antibiotic. Majority of prescriptions contain one antibiotic 
(47.80%). Conclusion: This study will promote rational use of antibiotics among patients and health care 
professionals and thus pave a way to minimize antibiotic resistance.
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INTRODUCTION
Pharmacoepidemiological research is 
described as the study to estimate the 
utilization pattern and effect of  drugs in any 
clinical populations and to understand the 
various therapeutic outcomes like adverse 
drug reactions, drug effects like drug-drug 
interactions, medication adherence.1 It is 
the study of  drug oriented safety and its 
effectiveness. Rationalization is the approach 
of  deprescribing inappropriate medications 
and prescribing the most appropriate correct 
medication appropriate for the relevant 
pathologic conditions as per the need of  
an individual.2 Rational usage of  drugs 
is required for an effective treatment to 
achieve the therapeutic goals and maintain 
standards as per the established protocol. 
It was accepted therapeutically in World 
Health Organization (WHO) conference in 
the year 1985 in Nairobi as; requirement of  
the patient needs to meet their own clinical 

needs, at an affordable cost, for an adequate 
period of  time.3 The pediatric prescription 
contains dosing errors, which is a specific 
one that needs to be studied and monitored 
continuously for the benevolence of  our 
pediatric population.4 Also there is a need 
for more judicious prescriptions in order to 
avoid antibiotic resistance among pediatrics.5 
This study broadly aims and emphasizes the 
rational use of  drugs especially antibiotics, 
which has been influenced by age, gender 
and disease prevalence studies. It would 
also pave a platform for the researchers to 
extend further distinct explorative research 
perspectives of  similar studies as well.

MATERIALS AND METHODS 

Data Source

This is a population-based randomized 
prospective observational study performed 
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in Virudhunagar Government District Headquarters 
Hospital, India during the period from September 2019 
to March 2020. The case sheets of  pediatric inpatients 
required for this study was collected during ward rounds 
duly permitted by the authorities of  the above-mentioned 
hospital. The institutional human ethical committee 
was approved by the member secretary, Human 
ethical committee, Government headquarters hospital, 
Virudhunagar district, Tamil Nadu, for permitting us to 
perform this study and the reference number for which 
the ethical certificate is given as R.No 110 / HS / GHQH 
- VNR / SEP 2019. 

Data Size

This work includes one hundred and fifty nine (159) 
patients, including both male and female pediatric 
inpatients from various departments like male pediatric, 
female pediatric, antenatal wards, postnatal wards of  
Virudhunagar District Headquarters Hospital. Young 
in-patients with serious illness were excluded from this 
study. This was a systematic randomized sampling study 
done by considering the margin of  error of  ±5% with a 
confidence interval of  95% though the population data 
was taken accurately enough for the study.

Data Analysis

The case sheet of  every 159 pediatric patients was 
followed up weekly twice by doctor of  pharmacy students 
of  our Institution until patient discharged. The subjective 
evidence, objective evidence, treatment plan were collected 
from the random case sheets. The demographical factors 
like age, gender; disease prevalence and drug treatment 
care given to the patient’s especially antibiotic usage have 
been considered as important for this work. The data 
collected were separated in spreadsheets and analyzed 
for assessment and interpretation.

RESULTS
From Table 1, it was portrayed that samples were  
grouped based upon the ages like; Neonates, infants, 
children and adolescents. Mostly Children are more  
prone to infections and infectious diseases in recent 
days but the reason is to obscure in certain clinical  
conditions. Among the 159 Pediatrics patients in our 
study, 1.89% of  them were neonates, 22.01% of  them 
were infants, 54.72% of  them were children and the 
remaining 21.38% were adolescents.

Neonates were the least infected among all the pediatric 
patients whom we have included for our study. More 
Prevalence of  either infectious or non-infectious diseases 
might be due to the lack of  cleanliness, slapdash care or 

malnourishment nutrition to Pediatric population. Yet 
to extend our study to find out the exact reason for the 
occurrence of  diseases among pediatric patients from 
rural and urban areas has to carry out in the days to 
come in future.

Out of  all inclusive 159 pediatric patients, 92 were male 
pediatric patients and 67 were female patients. From the 
above Table 2, it was depicted that male young patients 
were predominantly affected with diseases than feminine 
gender.

It clearly emphasizes that 58% of  male patients were 
majorly affected than the female pediatric individuals that 
is of  42%. This hierarchical classification of  the samples 
into male and female gender pediatric patients helps 
researchers in further explorative study in finding the 
valid reasons for the disease prevalence, which may also 
help the physicians to diagnose still more efficiently and 
to provide the right choice of  drugs with proper dosing 
intervals and dosage forms for a specific duration of  time. 

Antibiotic is defined as an antibacterial medicine (such as 
penicillin, cephalosporin and ciprofloxacin) that is used 
to treat or prevent infections by killing or inhibiting the 
growth of  bacteria in or on the body. It can be either 
administered orally, topically, or by injection. Antibiotics 
isolated from cultures of  certain microorganisms (such 
as fungi) are of  semi-synthetic or synthetic origin.6 The 
list of  antibiotics used in pediatric prescriptions of  this 
study is given below in Table 3.

From the Table 3, it was clearly pointed out that the 
total number of  antibiotics used were only 14 in 
category of  all the total 159 prescriptions. Among all 
the antibiotics prescribed by physicians cefotaxime, 

Table 1: Classification of Institutionalized Pediatrics 
Patients Based on Age.

Class Frequency (N) Percentage (%)
Neonates 3 1.89

Infants 35 22.01

Children 87 54.72

Adolescent 34 21.38

Total 159 100

Table 2: Gender wise Classification of Institutionalized 
Pediatrics Patients.

Gender Frequency (N) Percentage (%)
Male 92 58

Female 67 42

Total 159 100
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which is a third generation cephalosporin antibiotic 
was the most frequently prescribed medication i.e. 65 in 
number in this prospective study. On comparing with 
the recent survey taken by WHO in Mongolia about the 
increased non-prescribed antibiotic usage, 42.3 % cases 
were existed. Recommendation and familiarity about 
the antibiotics might lead to non-prescribed antibiotic 
usage/self-medication from pharmacies.7 From further 
assessment, it’s clear that at least each prescription had 1 
mean antibiotic usage. 

In this study we found that overuse of  antibiotics 
among pediatric prescriptions. At one instance definitely 
superbugs develop and are resistant to most of  the 
antibiotics and other medications commonly used to treat 
the infections they cause. According to the Cochrane 
database analysis of  randomized controlled trials 
demonstrated that prescribing of  too many antibiotics 
might increase in; the adverse effects, affordability of  
healthcare services and causing antibiotic drug resistance.8 
Overuse of  antibiotics instigate drug resistance and may 
culminate to increase in detrimental complications. Then 
it would be a chaotic situation for the physician to treat 
the patient with lifesaving antibiotics if  infected with 
hospital acquired superbugs. Unwanted prescribing of  
antimicrobials might cause adverse effects which require 
additional treatment rather than specific rational therapy. 
Undesirable treatment by antibiotics over viral infections, 
common respiratory infections should be reduced to 
provide rationalized therapy for pediatric patients.9

In our study, with respect to rationalizing the pediatric 
prescription of  drugs, the prescriptions without 
antibiotics were only 11.95 %, remaining 76 pediatric 

prescriptions had at least 1 antibiotic drug in each. 
Pediatric prescriptions with 2 and 3 antibiotics in each 
prescription were 51 and 12 respectively. During the study 
period only one prescription remained with more than 
3 antibiotics prescribed by the physician. The relevant 
details about the antibiotic usage in the prescriptions 
were tabulated in Table 4.

DISCUSSION
We had collected 159 pediatric inpatients prescriptions 
for an observational prospective study on rational usage 
analysis of  medicines throughout the mentioned period 
regularly. The sample taken for study had been grouped 
and classified by using demographic data; age and 
gender wise to make the work precise and comfortable. 
The information data regarding the demographics was 
tabulated in Table 1 and 2. Pediatric population is more 
prone to infections easily, due to improper sanitation 
and nutritional procedure. It should be educated widely 
among parents, caretaker of  young children. The 
most common illness experienced by children include 
common cold, diarrhea, tonsillitis, ear infections, tooth 
decay, conjunctivitis, several congenital malformations.10 
According to the WHO, pneumonia and diarrhea are 
among the leading causes of  deaths in children under  
5 years of  age.11

The young inpatients of  our study reported with various 
infectious and non-infectious diseases like upper and 
lower respiratory infections, gastrointestinal, urinary and 
nervous abnormalities like seizures. The rural population 
considered in this study was affected with malnutrition, 
lack of  equipping themselves with general requirements 
to live in nifty environment for healthy lifestyle.12 Pediatric 
population gets easily affected by fever, upper and lower 
respiratory tract infections.13

The prescription of  pediatric patients of  our study 
mostly had cephalosporin antibiotics (cefotaxime and 

Table 3: Antibiotic Usage in Institutionalized Pediatric 
Prescriptions.

 Antibiotics Frequency 
Cefotaxime 65

Ceftriaxone 38

Ampicillin 33

Amikacin 32

Gentamicin 13

Doxycycline 8

Metronidazole 7

Ciprofloxacin 7

Cloxacillin 6

Kanamycin 3

Amoxicillin 2

Cotrimoxazole 2

Piperacillin/Tazobactam 1

Tobramycin 1

Table 4: Prescribing Pattern of Antibiotics in Pediatric 
Patient Prescriptions.

Prescription Indicator Frequency 
(N)

Percentage 
(%)

No. of prescriptions without 
antibiotics 19 11.95

No. of prescriptions with 1 
antibiotic 76 47.8

No. of prescriptions with 2 
antibiotics 51 32.08

No. of prescriptions with 3 
antibiotics 12 7.55

No. of prescriptions with more 
than 3 antibiotics 1 0.63
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ceftriaxone) (n=103) except 19 prescriptions those 
are without any antibiotic drug. This is similar to the 
prescription study by Venkateswaramurthy N. et al.14 
Antibiotics leads to allergic condition like rash which 
is difficult to identify because it might be due to some 
other trigger factors in pediatrics occurs generally. 
Cephalosporin antibiotics like cefotaxime may cause 
cross reactivity, the clinical condition which occurs during 
alternate antibiotic suggested by the physician.15 However 
The American Academy of  Pediatrics, evidence-based 
guidelines upheld the use of  cephalosporin antibiotics 
for patients with reported allergies to penicillin, for the 
treatment of  acute bacterial sinusitis and acute otitis 
media.16 The true cause, indication of  the drug related side 
effects are rarely considered, if  so it might lead to overuse 
of  drugs.17 Antibiotic usage in these pediatric inpatients as 
given in Table 4 describes the proper prescribed amount 
of  antibiotics of  this study. Among 14 antibiotics used in 
pediatrics, 4 were from penicillin derivatives (ampicillin, 
amoxicillin, cloxacillin, piperacillintazobactam), 4 
were from aminoglycosides (amikacin, gentamicin, 
kanamycin, tobramycin), 2 were from cephalosporin 
class (cefotaxime, ceftriaxone), one from fluroquinolone 
(ciprofloxacin), one from tetracycline (doxycycline), 
one from antiprotozoal (metronidazole) and one from 
sulphonamide (cotrimaxazole). 

Proper prescription guidelines for the usage of  
antibiotics should be given by proper packaging and 
labeling requirements.18 This can be further facilitated by  
antibiotic stewardship program. One study notes the 
significant reduce in DDD (Defined Daily Dose) of  many 
antibiotics after such stewardship program.19 Recently 
CDSCO has prepared a new schedule for prohibiting 
over the counter (OTC) use of  91 antibiotics with red 
color Rx labeling not to be sold without physician’s 
prescriptions. These antibiotics were separately listed 
as Schedule H1, which might lead to proper utilization 
of  antibiotics in future.20 Moreover restriction of  usage 
of  some antibacterial agents is a desirable method to 
decrease antibiotic consumption and a way to minimize 
expenditure and helps to prevent emergence of  resistant 
microbes in hospitals.21

Here all the patients were provided proper therapy and 
majority cases had shown a healthy physician-patient 
affiliation and good compliance in therapy. Most drugs 
were prescribed in generic name. This will promote 
the habit of  generic prescription among other hospital 
settings also. The particular causes for occurrence of  
various diseases among these rural areas is yet to be 
studied by us in future to promote a rational therapy 
along with proper patient education to all. The patient 
counseling and educating drug information should be 
given by clinical pharmacists to indulge the treatment 

inpatients free from medication errors and awareness 
about adverse drug events to reduce the fear in patients.22

CONCLUSION
This population based study was performed in 
Virudhunagar Government Head Quarters Hospital 
including 159 inpatients of  pediatrics underlines the 
importance of  rationalization of  medications especially 
antibiotics. Rational use of  drugs is an important 
concept to be followed in all the prescriptions prescribed 
by physicians. The rationalization which projects the 
important key ideas about the drug utilization studies, 
drug prevalence studies based on condition, evidence 
based medicine and other related ones. Antibiotics should 
be wisely implemented and used in treatment which 
on over expansive use in prescriptions might develop 
resistance to certain drugs which tends for alternative 
approaches. Further studies are required to improve the 
rationalization criterion in prescriptions by exploring 
knowledge with huge approach towards antibiotics.
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SUMMARY
Pharmacoepidemiological research is described as the 
study to estimate the utilization pattern and effect of  
drugs in any clinical populations and to understand the 
various therapeutic outcomes like adverse drug reactions, 
drug effects like drug-drug interactions, medication 
adherence. This study broadly aims and emphasizes the 
rational use of  drugs especially antibiotics, which has 
been influenced by age, gender and disease prevalence 
studies. Antibiotics should be wisely administered and 
the overuse of  the same will lead to antibiotic resistance.
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