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Objectives: To determine the pattern of prescription and utilization of  off-label  and unlicensed drugs  among 
pediatric patients attending outpatients department of tertiary care teaching hospital of Gujarat state.  A Methods:
prospective study was conducted for 6 months among 140 pediatric patients attending outpatient department of Gujarat 
Medical Education and Research Society Medical College, Dharpur, Patan.  The demographic details and complete 
prescription were noted in predesigned form. The off-label drugs were categorized by using National Formulary of 
India. Off-label drugs were classified by using Anatomical Therapeutic Chemical classification.  Out of 481 Results:
drugs prescribed, the pattern of distribution of off-label and unlicensed drugs were 215(44.7%) and 3(0.6%) 
respectively. Majority (n=151, 70.2%) of off-label drugs prescribed among 1-12 years age group. Most of off-label drugs 
were prescribed for indication of respiratory system (68%).  The findings of this study showed a high Conclusion:
incidence of off-label prescribing mainly antibiotics for respiratory disease.
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INTRODUCTION
The prescription of off-label and unlicensed medicines use 
among pediatric group present deep ethical and moral 
challenges. Children often receive several prescription, non-
prescription (over-the-counter) and/or herbal medicines 
when they become ill. Most of these medicines have not been 
properly tested in controlled clinical trials for their age 

1 group. This has lead to only a few drugs being currently 
labelled for pediatric use and to a widespread off-label drug 
use, i.e. use of drugs outside the term of the Summary of 

2 Product Characteristics (SPC). Drugs were classified as 
unlicensed either if the drugs are  unregistered, an 
unlicensed formulation of a registered drug or the use of a 

3 non-pharmacological substance as a medicine. Off-label 
does not imply an improper, illegal, contraindicated, or 
investigational use. 

An off-label use may provide the best available intervention 
for a patient as well as the standard of care for a particular 
health problem for which there is no relief from the standard 
drugs that are primarily indicated for its management. Off-
label use is sometimes unavoidable; three-quarters of 
marketed prescription drugs have no labeling indications for 

4children.

A few studies on utilization of off-label or unlicensed drug in 
5-9  pediatric outpatients has been reported. Through extensive 

literature review it was found that  there is a paucity of such 
studies in  India, particularly outpatient of pediatric 
department. Hence these prospective study was planned to 
determine the utilization of off-label and unlicensed drugs 
among pediatric patients attending outpatients department 
of tertiary care teaching hospital of Gujarat state. Also to 

10 correlate with National Formulary of India for identification 
of such use and to assess the impact of such prescribing on 
drug therapy in pediatric outpatient department of a tertiary 
care teaching hospital.

METHODS
The present prospective study was carried out in pediatric 
outpatients a tertiary care teaching hospital in Gujarat 
Medical Education and Research Society (GMERS) medical 
college Dharpur, Patan. The permission to conduct the study 
was sought from Institutional Ethics Committee of GMERS 
Dharpur medical college. The informed consent was 
obtained from patient's parents/guardians. 

The study was conducted for period of 6 months. All pediatric 
patients attending the outpatient department during the 

study period were enrolled in the study. 

Inclusion criteria: 
Patients whose parents/guardians gave their consent for 
participation in the study, were enrolled in the study. Children 
up to the age of 12 years are considered pediatric patients 
who receiving at least one drug. 

Exclusion criteria: 
Pediatric patients on nutritional supplements, vaccines, 
drugs administered other than oral route e.g.  ear, eye, nasal 
drops and topical preparation were excluded from this study. 

Demographic details, complete medical history and 
complete prescription details were recorded in preformed 
proforma.  The prescription details like prescribed drug, 
dosage of drug, frequency and duration of the treatment were 

10recorded. National Formulary of India (NFI)  was used as a 
reference source to identify off-label and unlicensed 
prescriptions off-label  drugs were classified in regards to 
their indications by using Anatomical Therapeutic Chemical 

11(ATC) Classification.-2011.

Statistical Analysis: 
The data were presented as proportions.  Chi square test was 
applied to compare the proportions. P value (P<0.05) was 
considered as statistically significant. The data were analyzed 
using Statistical Package for Social Science (SPSS-IBM) 
version 23. 

RESULTS
Demographic characteristic 
A total 140 outpatients were enrolled in the study having age 
ranges from 0 to 12 years with a mean age of years. The 4.74±4 
mean weight of patients was 13.5±12.2 kgs. A total of 481 
drugs were prescribed with the mean number of 
prescriptions was 3.4±3 per patient. 

Table 1 shows, all patients were classified into three age 
groups according to the classification by Indian Academy of 
Pediatrics (IAP). Out of 140 outpatients; 8, 24 and 108 were 
neonates, infants and children respectively. 

Tables 2 shows, outpatients received 481 numbers of drugs, 
out of which male and female patients were prescribed  
291(60.5%) and 190(39.5%) number of drugs respectively. 
Out of 481 drugs prescribed in outpatients, the pattern of 
distribution of off-label drugs and unlicensed drugs were 
215(44.7%) and 3(0.6%) respectively. Gender wise 
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distribution for shows out of 215 prescribed off label drugs 
total 128 males and 87 females patients received off-label 
drugs. Similarly out of three prescribed unlicensed drugs two 
males and one female patient received unlicensed drugs. 
This was not significant statistically (P=0.71). 

Table 1:- Age wise distribution of drug prescription 

Table 2:- Gender–wise distribution of Label, Off-label 
and Unlicensed drugs prescribed in outpatient

P>0.05 Not significant

Disease Characteristic
The morbidity pattern found in descending order of disease 
was respiratory system (upper respiratory tract infection, 
tonsillitis, whooping cough) having 68% followed by GIT 
infection (diarrhoea, abdominal pain, constipation) having  
22%, Infectious disease (malaria, viral fever) having 2% and 
others (8%) which includes worm infestation, fever and 
nephrotic syndrome. 

Characteristic of off-label drug prescribing 
The five most off-label drug prescribed were Azithromycin 
65(30.2%), Dextromethorphan 62(18.9%), Paracetamol 
15(7%),  Chlorpheniramine maleate 11(5.1%) and Cefixime 
10(4.7%) Table-3  shows, according to the Anatomical 
Therapeutic Chemical (ATC) classification, off-label drugs 
belonged mainly to 91(42%),Anti-infective for systemic use  
Respiratory system 80(37%), Alimentary tract and metabolism 
27(12.6%) and 16(7.4%).Nervous system  

Table-3:- Licensed, Off-label and Unlicensed drug use 
according to ATC classification

DISCUSSION 
Our study aimed to determine the pattern of prescription and 
utilization of off-label and unlicensed drugs based on NFI and 
to find out the impact of such prescribing in pediatric 
outpatient department. Mean age of patients in our study was 
higher as compared with earlier Indian outpatient studies 

9 reporting 4.19±3.66. This difference might be due to 
variation in geographical location. In our study males were 
higher but there are no statistically significant different 
between gender and off-label drug prescribing similar like 

9,12previous  study.   Our study shows most common diagnosis 
was upper respiratory tract infection,  while   13Olsson et al  
study in Swedish outpatient  reported systemic infectious 
disease and   9 Bhadiyadara et al  study reported malaria 
followed by upper respiratory tract infection. This might be 
due to differences in prevalence of diseases across different 
countries. Antibiotics are the most commonly prescribed off-
label drug group followed by antitussive drug for upper 
respiratory tract infection, previous study reported similar 

14 9finding in UK, but other study shows different antibiotics  
used may be seasonal variation in the type of disease.

Our study also found that the maximum off-label prescribing 
was found in children (1-12 years), up to 70.2%, and the 
reason may be in other categories there are low level of 
patients and hence larger sample would be necessary to 
provide more confidence in these estimate.

The proportion of off-label and unlicensed prescribing in our 
study was 44.7% and 0.6% respectively which was higher 

9than previous Indian study reported  by Bhadiyadara et al   
22.4% and 17.1% use of drugs in off-label manner according 
to BNFC and NFI respectively.   The proportion of prescribing 
off-label and unlicensed drug was also high as compared to 

7the previous studies conducted by Lengerova et al    (9.01% 
off-label and 1.26% unlicensed drug), 18.9% 8 Horen et al   (
were off label). The reason of this difference might be due to 
variation in prescribing pattern by pediatricians, which 
suggest possible greater awareness among pediatricians 
related to issue of off-label and unlicensed prescribing.

There were few limitation of our study; we included 
prescription from only in outpatient of pediatric department 
so result may not accurately reflect practise in other setting. 
Study duration was short hence a study needs to be 
conducted for longer duration involving larger sample size.  

CONCLUSION 
The pattern of prescribing off-label drugs was very high 
among pediatric outpatient practice. Antibiotics are the most 
commonly prescribed off-label drug group followed by 
antitussive drug for upper respiratory tract infection. There is 
need to raise awareness among pediatricians and encourage 
evidence based off-label drug used by the pharmacologist.
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Age groups 
(years)

No. of 
outpatient
s (n=140)

No. of off-
label drug 
(n=215)

No. of 
unlicensed 
drug (n=3)

No. of total 
drug 
(n=481)

Neonates
(0-27 days)

8(5.7%) 3(1.4%) 00 10(2.1%)

Infants
(28 day-1 
year)

24(17.1%) 61(28.4%) 00 107
(22.2%)

Children
(1-12 years)

108(77.2
%)

151(70.2%) 03(100%) 364
(75.7%)

Different 
setup

Gender No (%) 
Label  
Drugs

No (%) 
Off-label 
Drugs 

No (%) 
Unlicensed 
Drugs

P 
value

Outpatie
nts
n=481

Male
(n=291)

161
(55.3%)

128
(44%)

02
(0.7%)

0.71

Female
(n=190)

102
(53.7%)

87
(45.8%)

1
(0.5%)

WHO-ATC system Total 
drug 
(n=481)

Licensed 
(n=263)

Off-label 
drug 
(n=215)

Unlicens
ed drug 
(n=3)

Anti-infective for 
systemic use

120
(25%)

26(9.9%) 91(42%) 03(100
%)

Nervous system 95(19.8%
)

79(30%) 16(7.4%) 00

Alimentary tract 
and metabolism

115(24%) 88(33.5
%)

27(12.6%
)

00

Respiratory system 113(23.5
%)

33(12.5
%)

80(37%) 00

Cardiovascular 
system

1(0.2%) 1(0.4%) 00 00

Hormonal 
preparation

02(0.4%) 2(0.8%) 00 00

Blood and blood 
forming agents

21(4.3%) 21(8%) 00 00

Antiparasitic 
products, 
insecticides and 
repellent

14(3%) 13(5%) 01(0.5%) 00
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