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marketing authorisation 
(centralised/non-centralised procedures*)

Pricing and reimbursement 
(at national level)

*Non-centralised procedures include the Decentralised Procedure (DCP), the Mutual
Recognition Procedure (MRP), and the National Procedure.
Each system has its own legal provisions and responsibilities for the competent
authority (EMA or NCAs) and MA holders.

The framework for a medicine to reach patients
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The journey of a medicine from the initial idea at the laboratory until is tested, finally approved 

and widely accessed by patients is long and complex.  The only way to know if a medicine 

works is to study it thoroughly 

Only 1 out of 10000 

molecules under research 

gets to the market

~ 50% of medicines prescribed for 

children have only been studied for 

adults, used “off label”

Use of medicines outside the 

authorised indications, age 

group, dosage and route of 

administration

More than 11000 paediatric 

clinical trials (2019)

Time to reach the market at 

least 10 years

225 new paediatric medicines 

approved in Europe for 

paediatrics (2020)

The framework for a medicine to reach patients
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CLASSIFICATION OF PAEDIATRIC POPULATION

CPMP/ICH/2711/99 and Paediatric Regulation No 1901-1902/2006

Paediatric medicines
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Children receive therapies with 
huge delays and are often 
excluded from innovative 
treatments

Unmet therapeutic needs still 
exists because paediatric 
medicines are not available

Ad hoc research is needed since 
children are not little adults

Specific studies involving children 
of all ages are necessary to 
improve the treatment available to 
them 

Paediatric studies required to be 
carried out under special 
conditions affording the best 
possible protection for children

Paediatric medicines
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Orphan medicines

A medicine for the diagnosis, 
prevention or treatment of a life-

threatening or chronically 
debilitating condition that is rare 
(affecting not more than five in 
10,000 people in the European 

Union) or where the medicine is 
unlikely to generate sufficient profit 

to justify research and 
development costs. 

(EMA definition)

1° CRITERIA 2° CRITERIA

Prevalence 
< 5 / 10 000

Lack of alternative 
treatment

Scarce investment 
return

Significant benefit to 
patients

alternatively alternatively
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Paediatric Orphan medicines

~90% of rare diseases can begin in childhood*

Many rare diseases 
are genetic

Start early in life

Affect growth, sexual 
and CNS maturation 

during the 
developmental 

process

*(EC Joint Evaluation 2020 (SWD(2020) 163 final))

Small number of patients affected by each condition

Few resources invested for research

Use of medicines not specifically tested (off-label, unlicensed)

Children are ‘orphan’ 2 times!
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European public assessment report 
(EPAR)

A set of documents describing the 
evaluation of a medicine authorised via 
the centralised procedure and including 

the product information, published on the 
European Medicines Agency website

Regulatory framework for medicines

“The Agency shall immediately publish the 
assessment report on the medicinal product for 

human use drawn up by the Committee for 
Medicinal Products for Human Use and the
reasons for its opinion in favour of granting 

authorisation, after deletion of any information 
of a commercially confidential nature.

The European Public Assessment Report (EPAR)
shall include a summary written in a manner 

that is understandable to the public. The 
summary shall contain in particular a section 

relating to the conditions of use of the medicinal 
product.”

Article 13(3) of Regulation (EC) No 726/2004
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It aims to improve the health of children:

 quality of ethical research involving children

 availability of medicines authorised for children

 available information on the use of medicines for children

It aims to reduce:

unnecessary studies in children

the delay of authorisations for medicines tailored for adults

Regulatory framework for paediatric medicines

Paediatric Regulation Aims
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Paediatric 
Regulation

Paediatric 
Investigation Plan 
(PIP) as mandatory 

requirement for all the 
new/innovative 

medicines

Opinion expected from 
the EMA Paediatric 

Committee – PDCO

A special Paediatric Use 
Marketing Authorisation 
(PUMA) only for very 

old medicines useful for 
children

Directive 
2001/83/EC

Results of the 
appropriate pre-clinical 
tests or clinical studies 
shall be provided. Used 
for old medicines 
which are well known

Plan including all studies to 

demonstrate the quality, 

efficacy and safety of 

medicines for children and their 

timelines

PIP DEFERRAL

Authorisation to delay 

the development of the 

medicine in children

PIP WAIVER 

When the development 

of a medicine in children 

is not needed or is not 

appropriate

Regulatory framework for paediatric medicines
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Have the Innovative Research Methodologies been implemented 

in the developmental plans of 

the recently approved 

medicinal products?

Acknowledgment: https://www.freepik.com/

Pilot analysis
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Pilot analysis

Aim
To investigate the number and type 

of Innovative Research 
Methodologies Applications in a 

subset of paediatric orphan 
medicines

Acknowledgment: https://www.freepik.com/
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✓ Innovative Research Methodologies Applications:

Pilot analysis

Inclusion criteria

• The use of models (e.g., physical, mathematical, or logical representation of 
a system, entity, phenomenon, or process) as a basis for simulations to develop data 
utilized for managerial or technical decision making

Modelling & Simulation

• A crossover study or crossover trial is a longitudinal study in which subjects receive 
a sequence of different treatments (or exposures)Crossover study

• Old data is used to compare with new data from new trials. Information is 
essentially “borrowed” from historical dataHistorical Control study
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✓ Innovative Research Methodologies Applications:

Pilot analysis

Inclusion criteria

• Basket trial studies a single therapy in multiple diseases or disease subtypes (such as 
disease age, histology’s, genetic or other biomarkers)Basket trial

• An adaptive design is defined as a design that allows modifications to the trial and/or 
statistical procedures of the trial after its initiation without undermining its validity and 
integrity. The purpose is to make clinical trials more flexible, efficient and fast

Adaptive trial

• Umbrella trial studies multiple investigational drugs administered as single drug 
combinations in a single disease population.  The trial may include patient sub-grouping 
and sub-group specific treatments but that is not an essential aspect of an umbrella trial

Umbrella trial

• Platform trial studies multiple therapies in a single disease in a perpetual and open-
ended manner, with treatments leaving the trial when complete and new ones entering 
the trial when they become available and there is room in the trial to accommodate them

Platform trial
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Pilot analysis

Sample Size

Medicinal Products 

✓Authorised in the period January 2020 - June 2022

✓With an orphan designation

✓Of paediatric interest

21 identified Medicinal Products

Acknowledgment: https://www.freepik.com/
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Xenpozyme

Fintepla

Filsuvez

Givlaari

Evrysdi

Oxbryta

Voxzogo

Voraxaze

Artesunate Amivas

Enspryng

Adakveo

Imcivree

Oxlumo

Bylvay

Obiltoxaximab SFL

Libmeldy

Zolgensma

Ngenla

Kaftrio

Koselugo

Skytrofa (previously Lonapegsomatropin Ascendis Pharma)

Pilot analysis

Sample Size

Acknowledgment: https://www.freepik.com/
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Methods

Pilot analysis

Relevant information was retrieved from….

SOURCES:

➢PIPs – 2.1.4. Measures section

➢EPARs - Clinical aspects including the 

Tabular overview of clinical studies section

Acknowledgment: https://www.freepik.com/
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Results 

• Chemical agents11/21

• Biologic agents8/21 

• ATMPs2/21

Therapeutic areas

Medicines categories

Age subsets

✓ Only 4/21 medicines cover all age subsets
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Pilot analysis

Results
• Extrapolation, Modelling & Simulation studies

11/19 PIP

• Other types of studies such as a Meta-analysis and a Descriptive 
Comparative study

1/19 PIP

• Historical control studies

1/19 PIP

• Other measures such as a Disease Registry

1/19 PIP

2 full waivers!

PIP
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Pilot analysis

Results

16/21 EPAR

Modelling & 
Simulation studies 

(mainly popPK)

12/21 EPAR

Registry o 
RWD as post-
authorisation 

measures

5/21 EPAR

Historical 
control studies

2/21 EPAR

Crossover 
studies

1/21 EPAR

Basket trial

1/21 EPAR

Umbrella trial

EPAR

✓ 18/21 EPARs include at least 1 Innovative study

✓ 14/21 EPARs include >1 Innovative study
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Conclusion

➢ Modelling & Simulation studies seem to have been widely 

implemented in the developmental plans of paediatric 

orphan medicines in the last years

➢ Innovative Research Methodologies Applications are 

becoming integral part of the subset analysed of recently 

authorised paediatric orphan medicines

➢ Awareness, training and implementation of Innovative 

Research Methodologies Applications needs to be fostered

➢ Guidelines including examples from Regulators are welcome

Acknowledgment: https://www.freepik.com/
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