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Background: Medicinal products are not always used in accordance with the authorized provisions and therefore are used off-
label especially in particular populations, such as the pediatric one. In order to identify unmet medical need in pediatrics and to 
create a model for the systematic collection of data on off-label uses in this population, starting from the prescriptions carried 
out in 2015, an analysis of the evidences from the literature related to off-label cardiological drugs (ATC C) was lunched.

Material and methods: For this analysis, data on the prescriptions of drugs delivered by the National Health System to the 
pediatric population (0-17ys) were considered. Data refer to 40 Local Health Authorities (ASL) and 8 Regions, distributed 
between North, Central and South of Italy, which refers to a population of about 38.7 million. Ace-I (captopril- enalapril- 
ramipril) and beta-blockers (atenolol, bisoprolol, carvedilol, metoprolol, and propranolol) were considered, given that these 
are the most commonly ATC C molecules prescribed outpatient in pediatrics, in 2015. A literature search ( last 5 years)  
was launched on Pubmed including interventional and observational studies, reviews/met analysis and descriptive studies; 
excluding studies not related to the general objective (ie. other populations). The authorized indications have been verified, in 
order to identify the off-label use.

Results: In 2015, 8,544 pediatric patients (prevalence 2,3 ‰) received treatment with a cardiovascular drug. Of these, 
56% (4,777) are males and 44% (3,767) females. ACE inhibitors (ACE-I) followed by beta blockers are the most prescribed 
therapeutic categories. Only propranolol is authorized to date for infantile hemangiomas in a liquid formulation. In total, 117 
studies were excluded from the project while 3 studies were considered for ramipril, 12 for enalapril, 5 for captopril and 3 for 
bisoprolol, 5 for carvedilol, 29 for propranolol, 10 for atenolol and 7 for metoprolol. The evaluation of these studies shows the 
possible off-label use of these molecules in addition to cardiology (hypertension, univentricular heart, tachycardia), in oncology 
(enalapril / captopril in chemotherapy cardiotoxicity), nephrology and even, possible applications for rare diseases (ramipril 
/ Alport syndrome). For beta-blockers the use in the control of the hypermetabolic response of burn patients (propanolol, 
metoprolol), migraine (propanolol), retinopathy of prematurity (propanolol), neuroblastoma (propranolol) or chemotherapy 
cardiotoxicity (carvedilol) and , also, for the rare Marfan syndrome (atenolol). There are only few safety information available 
from the literature and the limited number of subjects in the considered study could only highlight the most frequent events.

Discussion: Many initiatives have been put in place to ensure a greater number of therapeutic options for pediatric patients even 
if, as it still emerges, many molecules are used for a wide range of indications in the off-label real life, even for rare diseases. 
This project, starting from the ATC C therapeutic category, could serve as an open track for consolidating a systematic national 
monitoring activity, extending the analysis to all ATCs interested in pediatric use with focus to the drugs that can have an impact 
in terms of public health and safety, as well as expenditure. Moreover, the study is in line with the action plan launched in 
October 2018 (EMA and European Commission) which has as main objective, among others, to investigate possible methods 
to identify therapeutic areas where it is most necessary to develop studies in the pediatric field.




