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Abstract
Aim: To describe the off-label and unlicensed utilization patter-
ns of drugs in a Brazilian pediatric hospital.
Methods: The research consisted of a descriptive, prospective 
and cross-sectional study.
Results: A total of 1,158 medicines were prescribed for 320 
patients, accounting for 65 different drugs. Regarding the clas-
sification of drug utilization, the majority of the drugs were 
prescribed as in-label (57.2%), followed by off-label (36.4%) 
and by unlicensed (6.3%). The prevalences of unlicensed and 
off-label utilization of drugs in the studied population were 
20.9 and 77.8%, respectively. Polypharmacy was highly as-
sociated to both off-label and unlicensed regimen (OR 12.9; 
95% CI 3.07-54.2 and OR 3.68; 95% CI 2.02-6.69, respecti-
vely) whereas preschool children were less prone to unlicensed 
prescription (OR 0.39; 95% CI 0.19-0.79). Sex and length of 
hospitalization were not related to these outcomes.
Conclusions: Further studies are necessary to verify the impact 
of this pattern on the occurrence of adverse drug events.
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Utilización de medicamentos off-label y sin licencia en 
un hospital pediátrico de Brasil

Resumen
Objetivo: Describir los patrones de utilización de medicamen-
tos off-label y sin licencia en un hospital pediátrico de Brasil.
Métodos: La investigación consistió en un estudio descriptivo, 
prospectivo y de corte transversal.
Resultados: Un total de 1.158 medicamentos fueron prescritos 
para 320 pacientes, que representan 65 fármacos diferentes. 
En cuanto a la clasificación de la utilización de medicamen-
tos, la mayoría de los medicamentos fueron prescritos como 
en la ficha técnica (57,2%), seguido off-label (36,4%) y por 
sin licencia (6,3%). Las prevalencias de uso sin licencia y off-la-
bel de drogas en la población estudiada fueron 20,9 y 77,8%, 
respectivamente. La polifarmacia fue muy asociada a ambos 
off-label y el régimen sin licencia (OR 12,9; IC del 95%: 3,07 
a 54,2 y OR 3,68; IC del 95%: 2,02 a 6,69, respectivamente), 
mientras que los niños en edad preescolar fueron menos pro-
pensos a prescripción sin licencia (OR 0,39; 95% CI 0,19-,79). 
El sexo y la duración de la hospitalización no estaban relacio-
nadas con estos resultados.
Conclusiones: Son necesarios más estudios para verificar el im-
pacto de este patrón en la ocurrencia de eventos adversos en 
los medicamentos.
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Introduction

The utilization of drugs in children and teenagers has 
raised concerns for a long time. Due to several reasons, 
including ethical and economical questions reported in 
the literature, this group has been considered as “or-
phan therapeutic” owing to the lack of sufficient infor-
mation to use several agents safely in this population. 
Although some changes have been seen some years 
ago, mainly related to the modifications in US and Eu-
ropean legislation, this issue remains to catch the at-
tention from the scientific community1.

In this context, the terms off-label and unlicensed 
drug use have been reported to describe the patterns 
of drug utilization in the clinical practice. Unlicensed 
drug use may be considered as “the employment of a 
drug in lack of a product license”. Off-label drug use 
is known as “the use of a marketed drug outside the 
term of the product license” and it is generally associa-
ted to differences in age, dose, route and indication2. 
On the other hand, the in-label or licensed drug use is 
supposed to be the utilization of a drug according to 
the terms of license granted by the regulatory agency.

Several studies have described the profile of unlicen-
sed and off-label utilization in children, especially in the 
developed world3-5. However, some Brazilian reports 
also have been published lately6-8. On the other hand, 
none article investigating this issue regarding pediatric 
patients from the northern region of Brazil, which pre-
sent single clinical and epidemiological features, has 
been found in the literature. Therefore, this article ai-
med to describe the off-label and unlicensed utilization 
patterns of drugs in a Brazilian pediatric hospital in or-
der to identify factors associated with this phenome-
non, and to compare the obtained results with other 
studies.

Methods

Setting and study design

The research consisted of a descriptive, prospecti-
ve and cross-sectional study conducted in a reference 
pediatric hospital located in Manaus, northern Brazil. 
This health unit has 127 beds and an occupancy rate of 
75-95% depending on the ward. Data collection was 
carried out between September 2012 – February 2013 
and involved examination of prescriptions and medical 
records received at the hospital pharmacy. 

Sample size calculation was done to achieve a num-
ber of patients sufficient to represent the studied po-
pulation. Therefore, the prevalence of unlicensed and 
off-label utilization of drugs in a pediatric ward observed 
in another Brazilian report was taken as reference with 
an estimate error and confidence interval of 5 and 95%, 
respectively6. After calculations, the required number of 
samples in this study was 319.

Simple random sampling was chosen to select eligible 
patients and the following criteria were adopted in order 
to permit the comparison with other reports published in 
the literature: solely patients with prescribed drugs were 
eligible; only one prescription was selected for each pa-
tient; electrolytes, hemoderivatives, oxygen therapy and 
parenteral nutrition were not considered3,9. In addition, 
prescriptions from the first hospitalization day and from 
patients below the age of two years and from the inten-
sive care unit were not included in the study7,8. 

The demographic data collected included age and sex 
whereas the clinical data comprised weight, the number 
of bed days, and the diagnosis or reason for the hospi-
talization. The following information regarding drug use 
was gathered: drug name, dosage, frequency, form and 
route of administration. Prior to the beginning, the study 
protocol was approved by the Research Ethics Commit-
tee from the Universidade Federal do Amazonas (CAAE 
number 02382912.5.0000.5020).

Classification

Age was stratified in pre-scholars (2 - 7 years), scho-
lars (8 - 10 years), pre-adolescent (11 - 12 years) and 
adolescent (13 - 18 years) whereas diagnosis or reason 
for the hospitalization were categorized according to the 
International Classification of Diseases (ICD-9).

All drugs were categorized according to the Anatomi-
cal Therapeutic Chemical (ATC) classification system and 
differentiated to the second level of the ATC code and 
classification of drug utilization in unlicensed, off-label 
or in-label was achieved after consulting the Brazilian 
National Formulary (BNF), which was considered the re-
ference document and contains the approved pediatric 
uses issued by the Brazilian regulatory agency. 

Summarizing, the following conditions were conside-
red unlicensed utilization: drug imported or not appro-
ved by the regulatory agency; drug contraindicated to 
children or teenagers; drug not evaluated in children re-
garding safety and efficacy; drug preparation obtained 
from a modified licensed medicine. On the other hand, 
off-label usage comprised the prescription of drugs out-
side the terms of the product license concerning age, 
dose, frequency, form and route of administration6. The 
classification was carried out independently by two exa-
miners and by a third one for arbitration when discre-
pancies arose.

Finally, the prevalence was defined as the number of 
individuals who received at least one off-label or unli-
censed prescribed drug in one hundred hospitalized pa-
tients6,7.

Statistical analysis

Descriptive analysis was carried out to demonstra-
te continuous variables. Binary logistic regression was 
applied to verify the probability of receiving at least one 
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unlicensed or off-label drug with possible predictors. All 
analyses were performed using the statistical software 
STATA (version 11.2).

Results

A total of 320 patients were included in the study. 
Of them, 171 were male (53.4%). In relation to the 
age, the range was 28 months to 14 years with mean 
and median ages of 5.3 and 5.0 years, respectively. The 
pre-scholar category had more counts than the others 
(268/83.7%). The weight varied from 4.4 to 86.3 Kg 
with mean and median weight of 20.0 and 17.6 Kg, 
respectively.

The respiratory diseases group was the most com-
mon reason for hospitalization (508/43.8%). Among 
them, pneumonia was the major diagnosis observed in 
this study. In relation, to the number of bed days, the 
range was 2-24 days with mean and median of 3.7 and 
3.0 days, respectively.

A total of 1,158 medicines were prescribed for 320 
patients, accounting for 65 different drugs. These pa-
tients utilized mean and median of 3.6 and 3.0 drugs, 
respectively, with the range varying from 1 to 8 drugs. 
The most prescribed ATC group was the N02 – analge-
sics (25.9%), followed by the J01 – systemic antibac-
terials (24.7%) and by the A03 – drugs for functional 
gastrointestinal disorders (14.9%).

The non-steroidal anti-inflammatory drug meta-
mizole was the most used and prescribed for 90.0% 
of the patients studied, followed by metoclopramide 
(37.5%) and fenoterol (33.7%). Additionally, the intra-
venous route of administration was the most employed 
(74.0%).

Regarding the classification of drug utilization, 
the majority of the drugs were prescribed as in-label 
(57.2%), followed by off-label usage (36.4%) and by 
unlicensed employment (6.3%). Fenoterol, ceftriaxone 
and metamizole were the most commonly prescribed 
off-label drugs whereas ranitidine, omeprazole and 
captopril were the most used in unlicensed manner (Ta-
ble 1).

Dosage and frequency of administration were main-
ly related to the off-label prescription (41.5 and 37.4, 
respectively). In relation to unlicensed usage, the con-
ditions “drug contraindicated to children or teenagers” 
and “drug not evaluated in children regarding safety 
and efficacy” were more reported (56.2 and 34.2%, 
respectively) (Table 2). 

Polypharmacy was highly associated to both off-label 
and unlicensed regimen (OR 12.9; 95% CI 3.07-54.2 
and OR 3.68; 95% CI 2.02-6.69, respectively) whereas 
preschool children were less prone to unlicensed pres-
cription (OR 0.39; 95% CI 0.19-0.79). Sex and length 
of hospitalization were not related to these outcomes 
(Table 3). The prevalence of unlicensed and off-label 
utilization of drugs in the studied population was 20.9 
and 77.8%, respectively.

Discussion

This observational study attempted to describe the 
profile the utilization of drugs in unlicensed and off-la-
bel way in a pediatric hospital from the northern Brazil. 
The high utilization of metamizole both in licensed and 
off-label manner in this unit demands special attention 
due to the severe adverse events attributed to this drug, 
which is no longer admitted in USA, UK, Denmark and 

Table 1. Profile of drug utilization (n = 1158)

Drug classification Number of prescriptions (%) Most frequent drugs

Licensed 57.2 Metamizole > metoclopramide > benzylpenicilline

Unlicensed 6.3 Ranitidine > omeprazole > captopril

Off-label 36.4 Fenoterol > ceftriaxone > metamizole

Table 2. Drug prescriptions in each unlicensed and off-label cathegories

Drug classification Number of prescriptions (%) Most frequent drugs

Unlicensed (n = 73)

Drug contraindicated to children or teenagers 56.2 Ranitidine

Drug not evaluated in children regarding safety and efficacy 34.2 Omeprazole

Others 9.6 -

Off-label (n = 421)

Dosage 41.5 Methamizole

Frequency 37.4 Ceftriaxone

Others 21.1 -
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Sweden, but is approved and used in many European 
countries, such as Germany and Spain10. This observa-
tion was already performed in another Brazilian study 
some years ago although lower rates were seen6.

The rates of unlicensed and off-label prescriptions ob-
served in this study were high and are in good agreement 
with those reported in other recent papers11,12. Further-
more, the reasons for off-label and unlicensed utilization 
were similar to the observed in other studies, in which 
dosage and frequency of administration are more asso-
ciated to the off-label prescription whereas drug contra-
indication and lack of appropriate knowledge for use in 
children are more implicated to the unlicensed5,6,13.

Logistic regression analysis was conducted to identify 
possible predictors related to the occurrence of unlicen-
sed and off-label prescription. The analyses indicated 
that the prevalence of unlicensed and off-label use were 
associated with a polytherapy regimen (utilization of five 
or more drugs), corroborating other studies12. Interes-
tingly, children from the preschool category were less 
likely to receive unlicensed drugs. However, the increase 

of use of at least unlicensed drug with age was already 
observed in another Brazilian report6.

The conclusions of this study are limited owing to 
some reasons. First, there are some discrepancies regar-
ding the definitions of unlicensed and off-label drugs 
between different studies, which may impair compa-
risons14. Second, the association of the prescription of 
unlicensed and off-label drugs and the occurrence of 
adverse drug reactions (ADRs) was not verified due to 
practical difficulties in the field. This result would be an 
important contribution to the current discussion deba-
ting whether this phenomenon is a significant risk factor 
to the emergence of ADRs15.
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Table 3. Predictors for receiving at least one unlicensed and off-label

Predictors for receiving an unlicensed drug OR (95% CI) p value

Sex 

Male (reference) - -

Female 0.80 (0.45-1.43) 0.46

Age

2 – 7 years 0.39 (0.19-0.79) 0.00*

8 ≥ 18 years (reference) - -

Days of hospitalization

1 – 6 days (reference) - -

≥ 7 days 1.43 (0.56-3.60) 0.44

Occurrence of polypharmacy

Yes 3.68 (2.02-6.69) 0.00*

No (reference) - -

Predictors for receiving an off-label drug

Sex 

Male (reference) - -

Female 0.95 (0.54-1.67) 0.87

Age

2 – 7 years 1.46 (0.70-3.00) 0.30

8 ≥ 18 years -

Days of hospitalization

1 – 6 days (reference) - -

≥ 7 days 1.48 (0.47-4.64) 0.49

Occurrence of polypharmacy

Yes 12.9 (3.07-54.2) 0.00*

No (reference) - -

*Statistically significant result (p < 0.05). OR: odds ratio; CI: confidence interval.
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