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Abstract

Acute respiratory infections (ARIs) are infectious diseases of the upper or lower respiratory 
tract that cause a spectrum of illnesses from mild to severe infections. ARI is one of the 
leading causes of death in children in developing countries. The high incidence of ARI in 
children results in the use of off-label drugs. Off-label medicine is the use of drugs outside 
the provisions of the license relating to dose, age, route of administration, contraindications. 
This study aims to determine the use of off-label drugs in children with a diagnosis of ARI 
at Pandega Pangandaran Hospital, Pangandaran District, West Java - Indonesia. This study 
was an observational study with a cross sectional design and data collection was done retro-
spectively using Chi-square data analysis with a significance level of 0.05. Of the 84 patients 
who fit the inclusion criteria, there was an off-label drug use of 16.01% with the categories 
of off-label age (11.16%), off-label dose (4.37%), and off-label indication (0.48%) while 
in the category of route of administration and contraindications no off-label drug use was 
found. The most common type of off-label drug used was cetirizine antihistamine.  Based on 
the results, pharmacist’s supervision related to the risk of drug use is strongly recommended.
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Introduction
Acute respiratory infections (ARIs) are 
infectious diseases of the upper or lower 
respiratory tract that can produce mild to severe 
illness depending on the causative agent, host, 
or environmental variables. According to the 
World Health Organization, ARI is one of the 
top causes of morbidity and mortality from 
infectious diseases globally, with newborns, 
children, and the elderly bearing the greatest 
risk.1

One of the leading causes of death in children 
in developing countries is ARI, because they 
can cause respiratory failure and renal failure, 
especially in children.2 According to the 2018 

health profile data results, the prevalence of 
ARI in Indonesia was 20.54% of 1000 toddlers. 
West Java Province is among those with a high 
incidence of ARI, with a rate of 14.7%, which 
is greater than in other provinces.3

Off-label medication is   the off-label  use 
of  drugs related to dose, age, route of 
administration, contraindications, and 
indications that are not mentioned in the 
product labeling approved by the Food and 
Drug Administration (FDA).4 Off-label use of 
drugs may increase the risk of adverse drug 
events (ADEs) or unintended drug effects, 
which are medication-related side effects 
that occur in patients, such as adverse drug 
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reactions (ADRs) and medication errors. 
Off-label use of medications in children 
may increase the likelihood of medication 
errors.5 Knowing that pediatric patients have 
physiologically rudimentary organs and that 
differences in pharmacokinetic responses 
between pediatric patients and adults must be 
considered, off-label use of drugs involves a 
higher risk of unwanted side effects compared 
to on-label use of drugs.6 Therefore, this study 
aimed to determine the use of off-label drugs 
in pediatric patients with ARI at Pandega 
Pangandaran Hospital, Ciamis, West Java 
Indonesia. This study was conducted in the 
hope of providing information regarding the 
use of off-label drugs and reducing the risk of 
drug use.

Methods
This is an observational study with a 
descriptive-quantitative research design 
and a cross-sectional approach, and the data 
was collected retrospectively at Pangaran 
Hospital, Pangandaran District, West 
Java - Indonesia from medical record data 
containing information on name, age, gender, 
and diagnosis. In addition, data collection 
was also sourced from drug prescriptions of 
patients diagnosed with ARIs aged 0-12 years 
from January to December 2022. 

The sampling technique used in this study 
was purposive sampling.  Informed consent 
is not required because this study uses a 
retrospective method for data collection. No 
medical interventions were performed during 
the study. All ethical considerations were 
followed and patient files were processed 
anonymously.  The Ethics Committee of 
Bakti Tunas Husada Tasikmalaya University 
approved the research protocol. 

We consulted literature such as the National 
Drug Information Center, the Indonesian 
Pediatric Association Health Sciences 

Specialty Formulary, the British National 
Formulary for Children (BNF), and the Drug 
Information Handbook (DIH) 21st edition 
to identify drug prescriptions. Data were 
analyzed using chi-square in SPSS Statistics 
version 26.

Research ethics clearance has been obtained 
from the Research Ethics Commission of the 
Health Research Ethics Commission of Bakti 
Tunas Husada University Tasikmalaya with 
No.015/E.01/KEPK-BTH/II/2023.

Results and Discussion
Data from a total of 84 pediatric patients 
were collected in this study. With a total of 
206 prescriptions, there are 33 prescriptions 
(16.01%) are included in off-label drugs. 
Table 1 shows the demographic information 
for the study subjects. There were 50 males 
(59.52%) and 34 females (40.48%) among the 
participants. The largest number was 13.10% 
in patients aged 1 to 12 years, followed by 
86.90% in patients aged 1 to 12 months. The 
common cold was the most common diagnosis 
in this study (59.5%).

According to Setyaningrum et al.’s report, 
there is an overwhelming prevalence of 
off-label medication use among pediatric 
demographics, with an incidence rate of 
incidence rate of 21%. Furthermore, off-label 
pharmaceutical usage has been reported to be 
especially widespread in pediatric patients in 
the early stages of development. As a result, 
it is critical to monitor the dangers associated 
with off-label pharmaceutical usage closely, 
particularly when given to children.7 As can 
be seen from Table 2, the off-label drug’s use 
of 16.01% with the categories of off-label age 
(11.16%), off-label dose (4.37%), and off-label 
indication (0.48%) while in the category of 
route of administration and contraindications 
no off-label drug use was found. 
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Table 2. Distribution of Off-label Drug Use

Table 1. Demographic Data of the Study Subjects

Off-label use of drugs in the age category is 
a drug that is used outside the permitted age 
range. There were 23 cases of use of off-label 
drugs in this study; the findings are similar to 
the study conducted by Tuloli in that the use of 
offline drugs is mostly given to children under 
the age of 12 years, especially in children 
under 2 years of age.8

Off-label drug prescribing is more common in 
pediatric patients because special formulations 
for children are still very limited, while clinical 
trials for licensed drugs are mostly conducted 
in children. Cetirizine is the most widely used 

off-label drug in the age category. The chi-
square test analysis showed that there was no 
association between gender and off-label drug 
use in this age group, with a significance value 
of 0.161>0.05 (Table 3).

Cetirizine is not suggested for children under 
the age of two, according to the BNFC (British 
National Formulary Children) 2019–2020. 
According to Tan Rou et al.’s study, the use 
of antihistamine-containing drugs in children 
should be limited as there is a high risk of 
ADR in children.9 
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Cetirizine will cause restlessness, insomnia, 
and drowsiness if it is given to children 
under the age of 2 years. BNFC 2019-2020 
also advises refusing to give salbutamol to 
children under 2 years old due to their later 
onset of action and higher rate of side effects. 
Oral bronchodilators are not recommended 
for use compared to inhaled counterparts.
Hypokalemia, hypoglycemia, tachycardia, 
anxiety, and other consequences may occur 
with low-risk ingestion.10

The National Drug Information Center states 
that children above the age of 6 years should 
only use Symbicort®. The safety and efficacy 
of Symbicort® use in children younger than 
6 years old is yet unknown. Budesonide and 
formoterol fumarate dihydrate, which are 
utilized in Symbicort®, are asthma controllers 
that require daily administration over an 
extended period to produce and preserve a 
controlled asthmatic state. 

Triamcinolone can exhibit anti-inflammatory 
activity so that it can be used in asthma 
management. Triamcinolone cannot be used 
in children under 6 years old, according 
to the BNFC 2019-2020. Side effects of 
triamcinolone can cause headaches and visual 
disturbances.11 Statistically, for children (aged 
2–11 years), the rate of off-label prescribing 
is high, which is concerning as several studies 
have reported that off-label prescribing is a 
risk factor for adverse reactions.12

The off-label dosage category refers to drugs 
that are administered without following the 
dosage listed in the distribution license. In 
the data obtained, there were nine cases of 
off-label use of ambroxol. The official dose 
of ambroxol, according to PIONAS, is at 
the age of 2–6 years, 15 mg/2.5 mL given 
2-3 times a day, and for ages 6–12 years, 15 
mg/5 mL. In this study, the use of ambroxol 
at the age of 1 year and 4 months was given 

15 mg/5 mL every three times a day, and at 
the age of 7 years, 15 mg/2.5 mL every three 
times a day. The side effects of ambroxol are 
nausea, vomiting, stomach discomfort, and 
dry mouth.13

Off-label drug use in pediatric patients is 
necessitated by the limited availability of 
medicines that are specifically marked for 
use in this population. Therefore, determining 
the appropriate dose for children sometimes 
involves extrapolation from adult dosing 
guidelines, which can result in underdoses and 
overdoses.14 Which may result in underdoses 
and overdoses. Administration of insufficient 
or excessive doses of drugs insufficient or 
excessive poses a significant health risk for 
children.

Lower doses may compromise the 
effectiveness of treatment, but administration 
of excessive doses of a drug may increase the 
risk of toxicity.15 According to the findings 
of the chi-square test analysis, there is no 
correlation between gender and the use of 
off-label drugs in the dosage category, with a 
significance value of 0.149 ˃ 0.05 (Table 4).

Off-label usage of a drug occurs when it is 
used outside of the indications specified on 
the drug’s brochure or when it isn’t released 
in compliance with the BPOM distribution 
permit. The drug that was prescribed with 
an off-label indication in this study was zinc, 
which is an official indication.9 

Zinc is a drug to treat diarrhea in children, but 
in this study, it was given in chidlren with ARI. 
In general, zinc is used to help speed up the 
healing of children’s diarrhea. But according 
to Rerksuppaphol’s research, zinc can reduce 
inflammation, decrease airway obstruction, 
and reduce chest tightness, a high respiratory 
rate, and hypoxia.16
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Table 3. Profile of Off-label Drug Use: Age Category

Table 4. Profile of Off-label Drug Use: Dose Category

Table 5. Profile of Off-label Drug Use: Indication Category
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Side effects of zinc should be monitored as they 
may cause temporary abdominal discomfort.17 
Based on the chi-square test analysis results, 
with a significance value of 1000 ˃ 0.05, there 
is no relationship between gender and off-label 
drug use in the indication category (Table 5).
Of-label use of drugs in children is common 
globally, as well as in Indonesia. The term 
“off-label” refers to the unapproved use of 
approved medications, and it may seem like 
a nearly simple concept. Prescribing and 
dispensing medications with pre-existing 
off-label regimens remains a problem today, 
primarily due to unmet clinical demands. 
Off-label techniques are necessary in some 
treatment domains. Thus, the physicians face 
challenges with this practice.18

Since the right to information and informed 
consent are components of the patient’s 
rights, parental informed consent is a crucial 
component of the off-label process in 
pediatrics. From a liability standpoint, it is 
preferable to obtain informed permission.19 The 
informed consent of the patient was mandated 
in many European nations (including the UK, 
France, Italy, the Netherlands, and Sweden) in 
addition to the off-label use.20

The limitation of the research is that there 
was not any further conversation with the 
doctors; accordingly, the reasons for using 
off-label medications are unknown. The other 
drawback is that this investigation was limited 
to respiratory medications rather than all 
drugs. It’s challenging to compare the results 
of this study with those of others due to limited 
research location. However, it’s crucial to 
acknowledge the uniqueness of this study and 
recognize the valuable insights it can provide 
to the research community.

Conclusion
It can be concluded that there is still off-
label use of drugs on pediatric patients with 

a diagnosis of ARI at Pandega Pangandaran 
Hospital, West Java - Indonesia in the period 
2022. The categories are off-label age 23 cases 
(11.16%), off-label dose 9 cases (4.37%) and 
off-label indication 1 case (0.48%). Based on 
the results of this study, it is known that the 
use of off-label drugs in children is still quite 
high, so supervision related to the risk of drug 
use needs to be carried out by pharmacists.
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