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Introduction: Despite the need for safe and effective pharmacotherapies for sensory organ diseases, there is a shortage of 
medications in Europe. In fact, only 25drugs have been authorised in Europe in the period October 1995- April 2019for the 
treatment of sensory organ diseases. Among these drugs, only 6are specifically authorised for children. We present a proposal 
for drug repositioning in the paediatric sector, focused on atropine, a well-known mydriatic and cycloplegic drug currently 
authorised in Europe for the treatment of amblyopia, anterior uveitis, cycloplegia. Recently atropine 0.01% - 1.0% has been 
tested in many clinical studies to reduce progression of myopia in children. These studies have been mainly conducted in 
children of East Asian ethnicity, less in Caucasian population. None of them have been included in a paediatric marketing 
authorisation (MA) procedure so far. In particular the available atropine formulations are not suitable to be used in children 
in the proposal indication requiring a lower concentration. To test the feasibility of atropine repositioning in the EU, the due 
regulatory procedure, Paediatric Investigation Plan (PIP) submission, has been simulated.  This exercise has enabled us to 
evaluate efforts and costs needed to develop a paediatric drug.

Material and methods: Feasibility study of atropine repositioning on the market is based on two main steps: 1. checking data 
to be included in a PIP, covering all the due PIP sections (quality, preclinical, clinical data). Since atropine is an off-patent drug, 
a literature-based MA is allowed. Thus, a literature search is conducted using the terms “atropine” AND “eye” AND “clinical 
study” OR “non-clinical study” OR “pharmacokinetics” OR “pharmacodynamics” OR ‘’formulation’’. All collected data have 
been used to identify the lacking information and to prepare the PIP; 2. planning the development of the drug, taking in 
account costs and efforts.

Results: Checking data to be included in a PIP Literature retrieved more than 30 studies which describe the pharmacotoxicological 
properties of atropine at different dosages and forms and few trials and clinical studies. These studies cover most requirements 
in the PIP. The need for additional data is also reported below. 
• Quality data: based on the selected dosage in the study protocol (0,01% and 0,05%), a new formulation will be necessary. 

It would imply short- and medium-term stability studies.
• Preclinical (toxicology, tolerability) data: toxicology studies of atropine have been largely conducted in the past 50 years.  

However, juvenile animal studies have not been performed and may be foreseen in the PIP proposal. Also, a local tolerability 
study should be discussed.

• Clinical data: Atropine PK data are largely available in the literature, and no new formal PK study is necessary. To confirm 
data from the few available clinical studies, a safety-efficacy controlled study with sufficient statistical power has to be 
designed. A pharmacological modelling study to identify the appropriate dosage to be administered may be also needed.

Planning the clinical development: The total cost of this plan has been estimated less than €4million including the cost of each 
study, the efforts from a multidisciplinary team and the contribution for manufacturing.

Discussion and conclusion: on the basis of the results of our analysis, a PIP on the use of atropine in myopia should include the 
following studies: a new formulation study, a clinical controlled trial and a modelling study. All other data will be literature-based. 
The need for additional studies should be discussed with EMA - Paediatric Committee. Through the implementation of this 
approach, the cost of the drug development will result considerably lower if compared with a whole paediatric developmental 
plan. However, this plan is only feasible if a large collaboration is in place including researchers, public and private organisations.


