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1.
Introduction
Nowadays there is broad consensus that 
children deserve access to medicines that 
have been specifically developed and re-
searched for their use in young patients. 
However, until recently the development 
and testing of paediatric medicines was 
far from satisfactory. Many of the prod-
ucts used in children were prescribed and 
administered based on physicians’ own 
experience rather than on the results of 
clinical research. Moreover, medicines 
were often not available in a pharmaceu-
tical form suitable to children. Paediatri-
cians had to turn to medicines authorised 
for adults by adapting the dosage and 
form. For example by crushing adult tab-
lets and using only a portion. This off-la-
bel use of adult medicines comes with the 
risk of inefficacy and/or adverse reactions 
in children. Side effects that may not af-
fect adults can be important and serious 
in children.

Surveys suggested that in many thera-
peutic areas the off-label use was wide-
spread, often reaching figures above 50 %.
Childhood immunisation was a notable 
exemption, being one of the success sto-
ries of modern medicine.

There are several reasons why paediatric 
medicine development had been largely 
neglected. Until the 1980s it was often 
argued that children should be protected 
from clinical research for ethical reasons. 
Since then there has been a gradual shift 
to the current consensus that children 
merit the same level of health care as 
any other age group including evidence-
based prescribing of medicinal products. 
Economic considerations were also a con-
tributing factor as to why companies re-
frained from proactively investing in this 
sector. The fact that children grow and 
maturate means that they are not a uni-
form sub-group. The needs and biologi-
cal and physiological characteristics of 
neonates are very different compared to 
teenagers. Therefore additional age-ap-

propriate research is often needed, mak-
ing the process of developing paediatric 
medicines more complex.

The Paediatric Regulation1 (‘the Regula-
tion’) was adopted to address this prob-
lem. Legislative intervention was deemed 
necessary to reverse previous trends. A 
consultation and discussion process that 
lasted several years was the basis of the 
legislation. It was also inspired by de-
velopments in the United States, which 
started legislative approaches to address 
paediatric product development in the 
late 1990s.

2017 marks the 10th anniversary of the 
Regulation. In line with its Article 50(3), 
this report provides an account of its 
achievements, both in public health and 
economic terms and an analysis on the 
extent to which its objectives have been 
met. While 10 years provides a rich data-
base of experience, it remains a relatively 
short period of time in view of the long 
development cycles of medicinal prod-
ucts, amounting often close to a decade.

This report builds on a 10-year report pre-
pared by the European Medicines Agency 
(EMA) and its Paediatric Committee2,  an 
external study on the Regulation’s impact 
ordered by the Commission3,  a public 
consultation and discussions with Mem-
ber States, the European Parliament4,  pa-
tients, companies, interested parties and 
external partners about their experiences 
on the Regulation’s impact.

1. Regulation (EC) No 
1901/2006 of the European 
Parliament and of the 
Council of 12 December 
2006 on medicinal products 
for paediatric use, OJ L 378, 
27.12.2006, p. 1.

2. 10-year report to the 
European Commission 
– General report on the 
experience acquired as a 
result of the application of 
the Paediatric Regulation.

3. Technopolis, Study on 
the economic impact of 
the Paediatric Regulation, 
including its rewards and 
incentives, 2017.

4. European Parliament 
resolution of 15 December 
2016 on the regulation on 
paediatric medicines.
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2. 
The Paediatric 
Regulation
The Regulation is structured around 
three main objectives:

• to encourage and enable 
high-quality research into the 
development of medicines for 
children;

• to ensure, over time, that most 
medicines used by children are 
specifically authorised for such 
use with age-appropriate forms 
and formulations; and

• to increase the availability of 
high-quality information about 
medicines used by children.

To meet these objectives the Regula-
tion sets up a system of obligations, re-
wards and incentives, and puts in place 
measures to ensure that medicines are 
regularly researched, developed and 
authorised to meet children’s thera-
peutic needs. It is based on the simple 
idea that a company should be obliged 
to screen every product it develops for 
its potential use in children, thereby 
progressively increasing the number of 
products with paediatric indications.

The Regulation obliges companies to 
agree at an early stage of develop-
ment a paediatric Research and De-
velopment programme (‘paediatric 
investigation plan’) with the EMA. The 
Regulation has a direct impact on com-
panies’ R&D expenditure, as it imposes 
an investment in paediatric research. 
If a company fails to comply with the 
agreement, the respective (adult) mar-
keting authorisation may be blocked. 
The Regulation therefore goes beyond 
the mechanisms set up by the legis-
lation on medicines for rare diseases 
(‘Orphan Regulation’)5, which only pro-
vides incentives for companies.

The obligation laid down in the Regulation 
is complemented by other measures, in 
particular:

• a system of waivers for medi-
cines that are unlikely to benefit 
children and a system of defer-
rals in relation to the timing of 
the paediatric measures to be 
conducted;

• a reward for complying with the 
obligation: a six-month extension 
of the supplementary protection 
certificate6; 

• a specific reward for orphan 
medicines: an extra two years of 
market exclusivity added to the 
existing 10 years awarded under 
the Orphan Regulation;

• a new type of marketing au-
thorisation, the paediatric use 
marketing authorisation (PUMA), 
to incentivise the development 
of paediatric indications for off-
patent products;

• an expert committee, the Paedi-
atric Committee (PDCO), within 
EMA; and

• a system of free scientific advice 
for the industry, provided by EMA.

In addition, the Regulation promotes 
high-quality information and high-qual-
ity research through other measures, 
such as

• an EU network of networks of 
investigators and trial centres 
carrying out paediatric research 
(Enpr-EMA);

• an EU inventory of paediatric 
needs;

• a public database of paediatric 
studies; and

• a requirement for companies to 
submit any existing paediatric 
studies on authorised medicinal 
products for scrutiny by regula-
tory authorities.

5. Regulation (EC) No 
141/2000 of the European 
Parliament and of the Coun-
cil of 16 December 1999 on 
orphan medicinal products, 
OJ L 18, 22.1.2000, p. 1.

6. Regulation (EC) No 
469/2009 of the Euro-
pean Parliament and of 
the Council pf 6 May 2009 
concerning the supplemen-
tary protection certificate for 
medicinal products, OJ L 152, 
16.6.2009, p. 152.

7. Better Medicines for 
Children – From concept to 
reality, COM(2013) 443.

One of the Regulation’s undisputed 
achievements is bringing more at-
tention and financial investment to pae-
diatric development. Companies were 
basically forced to establish paediatric 
infrastructure and to build expertise to 
ensure appropriate paediatric research 
capabilities supporting their product de-
velopment.

In 2013, the Commission published a 
first report on the Regulation’s impact 

and concluded that there are some 
promising signs of progress7. However, 
it found that, because of the length of 
medicinal products’ development, it will 
take at least 10 years to gain a full un-
derstanding of the situation.

Article 50(3) of the Regulation requires 
the Commission to publish a second re-
port in 2017. The second report should 
also consider whether amendments to 
the Regulation should be contemplated.
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3. MORE 
MEDICINES 
FOR CHILDREN
Figures show that the Regulation has 
had a substantial impact on the devel-
opment of paediatric medicines in the 
EU. Pharmaceutical companies now 
consider paediatric development as an 
integral part of the overall development 
of medicinal products, even if some of 
them continue to perceive paediatric re-
search as regulatory-driven rather than 
company-driven.

In 2007-2016 over 260 new medicines 
for use by children (new marketing au-
thorisations and new indications) were 
authorised, most of them linked to the 
Regulation’s requirements. The num-
ber of agreed paediatric investigation 
plans (PIPs) surpassed 1 000 in 2017, 
of which 131 were completed at the end 
of 2016. There is a clear upward trend in 
the number of completed PIPs, with over 
60 % finalised in the last three years. In 
addition, competent authorities’ assess-
ments of paediatric studies undertaken 
before the Regulation (Article 45) have 
helped to consolidate already existing 
evidence and to complement product in-
formation with paediatric data.

A comparison of the situation before 
and after the Regulation demonstrates 
a clear positive effect in terms of new 
authorised medicines. The same is true 
for international-level comparisons be-
tween legal systems with paediatric-
specific legislation and those without: 
legal systems with legislative provisions 
in place have a significantly higher num-
ber of new paediatric medicines.

The above quantitative analysis shows 
clear progress. Those output figures are 
also in line with expectations taking 
into account that bringing a medicinal 
product to the market may take up to 
10 years, underlining the incremental 
change the Regulation provides.

At the same time, issuing a marketing 
authorisation or adding paediatric infor-
mation to existing marketing authorisa-
tions does not automatically translate 
into the immediate availability of the 
product to all paediatric patients in the 
EU. This may be due to pending reim-
bursement decisions at national level 
or prescription habits, where physicians 
may not directly switch to newly author-
ised products. In response to a survey 
that provided input to this report8, the 
majority of respondents estimated that 
the increase in available medicines was 
in the range of 5-10 %. On prescribing 
habits, 58 % of respondents indicated 
that practitioners are increasingly pre-
scribing approved medicines according 
to their licensed indication for children, 
as a result of the Regulation. This dem-
onstrates a positive trend, but also un-
derlines certain inertia. The reduction 
of off-label use in children is finally 
not only dependent on more authorised 
paediatric medicines, but on real avail-
ability and use at bed-side.

In this context, it is observed that com-
panies often rely on a staggered roll-out 
of new products with the consequence 
of delays until the product is finally 
available throughout the EU. This can-
not be fully prevented even if the Regu-
lation includes several instruments to 
ensure that, once a PIP is completed 
and the paediatric medicine is author-
ised, the product is placed on the mar-
ket. For example, the supplementary 
protection certificate reward under Ar-
ticle 36 will only be granted if the prod-
uct is authorised in all Member States. 
Article 33 also contains an obligation to 
place the product on the market within 
two years of the date on which a new 
paediatric indication is authorised.

The timely availability of paediatric 
medicines may also be impacted by 
the delayed completion of the paediat-
ric studies compared to the finalisation 
and authorisation of the corresponding 
adult product. The Regulation includes 
provisions for deferring the initiation 
or completion of some or all measures 

contained in a PIP (Article 20) so as to 
ensure that research is carried out only 
when safe and ethical. Additionally, it is 
meant to avoid blocking or delaying the 
authorisation of products for the adult 
population.

Experience shows that the deferral is 
a widely used instrument. In practice, 
nearly all PIPs for new medicines that 
are linked to an adult development in-
clude a deferral of one or more meas-
ures. The deferral is in principle a useful 
and appropriate instrument and there 
is no evidence that the paediatric re-
quirements have delayed the process-
ing of adult applications. However, the 
Paediatric Committee agreed in some 
cases to very long deferrals. This may 
cause frustration among clinicians and 
patients, especially if it means that a 
promising paediatric product will only be 
available years after the adult authori-
sation comes through. Moreover, if the 
start of a paediatric trial is delayed until 
after the adult authorisation, experience 
shows that recruitment of patients in 
paediatric trials becomes more difficult. 
Parents may fail to see the added value 
of agreeing that their child participates 
in clinical research if the adult product 
can already be used (off-label) in chil-
dren. In some cases, deferrals were also 
linked to the late submission of a PIP. 
While there is a downward trend in late 
submissions (currently 10-20 %), the 
agreement for deferral in those cases 
may require closer scrutiny to avoid 
that those late submissions come at the 
expense of swift progress in paediatric 
therapies.

Against this background, the EMA and 
its Paediatric Committee are currently 
reviewing past practices to ensure con-
sistency and to avoid significant de-
ferrals. In view of evolving science, it 
may be argued that agreeing to long 
deferrals is tantamount to question-
ing the significant therapeutic benefit 
of the product development over exist-
ing treatments for paediatric patients. 
In such cases, the added-value of the 
paediatric studies might be marginal. 
Furthermore, long deferrals may un-

dermine the enforceability of paediat-
ric requirements, and the availability of 
any reward, especially if the deferral 
ends after the protection periods for the 
product have expired.

8. Technopolis study, 
chapter 5.
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have been sufficient, given that type II 
diabetes is still relatively rare in children. 
The mismatch between disease burden 
at adult level and in children may also 
lead to feasibility problems on conduct-
ing paediatric trials, as there may be 
simply not enough young patients to be 
enrolled in PIP studies. To overcome such 
problems it has been suggested that 
companies should engage in collabora-
tive research to make better use of the 
limited patient pool. However, companies 
are hesitant, especially if it concerns de-
velopments with potential blockbuster 
status in adults. At the same time, the 
Paediatric Committee is not in a position 
to prioritise between PIPs for the same 
therapeutic area. It is often a ‘catch-22’ 
situation, as only the results of clinical 
trials could inform the Paediatric Com-
mittee in its choice of which compounds 
may provide the most promising results 
in children. However, the intervention of 
the Paediatric Committee and the agree-
ment of a paediatric investigation plan 
usually take place before those results 
are available, as the purpose of a PIP is 
to identify and agree the studies that 
need to be conducted.

At the other end of the scale are diseas-
es that are unique to the paediatric pop-
ulation, where paediatric development 
depends typically on the strategic deci-
sion of a company to invest in this area 
independently of any on-going adult pro-
gramme. This is particularly true for rare 
diseases in children, such as paediatric 
cancer.

Reassuringly, an analysis of the agreed 
PIPs shows that they cover a wide range 
of therapeutic areas, with infectious 
diseases (12 %), oncology (10 %) and 
endocrinology/metabolic diseases (9 %) 
at the forefront, but no particular area 
dominates. Overall this is a good sign 
as it demonstrates paediatric activities 
covering a wide range of diseases. How-
ever, a high number of agreed PIPs does 
not automatically mean a high number 
of completed PIPs. Currently, the condi-
tions with the highest number of com-
pleted PIPs are immunology/rheumatology 
(14 %), infectious diseases (14 %), car-

4. BETTER 
MEDICINES 
FOR CHILDREN
The last 10 years have seen some con-
siderable progress in the availability of 
medicines for children in certain thera-
peutic fields because of the Regulation. 
Rheumatology or infectious diseases are 
often referred to as prime examples. The 
significant surge of new treatments for 
children with rheumatologic diseases 
following the completion of PIPs has 
transformed a sector, which was previ-
ously neglected.

At the same time, those positive devel-
opments do not follow a strategic plan, 
but are often linked to developments in 
adult markets. As the starting point for 
most PIPs is a research and development 
programme for adults, progress in a pae-
diatric field is dependent on companies’ 
adult product pipeline and influenced by 
revenue prospects in a specific market 
segment. Where the adult needs or mar-
ket expectations overlap with paediatric 
needs, children will benefit directly. How-
ever, there are a considerable number of 
diseases that are biologically different in 
adults and children, where the disease 
burden differs, or that only exist in chil-
dren. It is in those diseases, where the 
mechanism introduced by the Regulation 
sometimes struggles with scientific, clini-
cal and market realities.

This cuts both ways. A recent example 
where a wave of new adult develop-
ments may risk overloading the system 
is type II diabetes; a disease that is 
marked by its ever growing prevalence 
among adults since the 1980s. Over the 
past years, many companies concentrat-
ed on this therapeutic area leading to a 
peak in activities and an evolving pipe-
line of new products. Such waves lead 
in parallel to an increase in paediatric 
research programmes, even if – when 
seen from the perspective of therapeu-
tic needs – having fewer of them might 

diovascular diseases and vaccines (each 
10 %), with oncology and endocrinology/
metabolic diseases only corresponding 
to 7 % of the completed PIPs. Moreover, 
the development in terms of agreed 
and completed PIPs does not necessar-
ily correspond with the paediatric dis-
ease burden, which underlines the fact 
that paediatric medicine development is 
often driven by adult development. The 
possibilities of the Regulation to steer 
activities towards certain therapeutic 
areas are limited. It is an important en-
abler, but the qualitative impact is still 
dependent on market forces, drivers of 
growth and strategic considerations of 
companies.

In the discussion on paediatric needs, 
paediatric oncology is often used as a 
case study for insufficient advances in 
an area of high unmet paediatric need.

Although cancer in children is rare, it is 
still the leading cause of death by dis-
ease past infancy despite improved sur-
vival rates for some types of cancer in 
recent decades.

The discussion on paediatric oncology 
is often linked to the waiver concept set 
out in Article 11 of the Regulation, which 
provides that the requirement for a PIP 
may be waived for specific products or 
classes of products under specific cir-
cumstances. This happens if a product 
is likely to be ineffective or unsafe for 
children or it does not have a significant 
therapeutic benefit over existing treat-
ments. The obligation is also waived if 
the disease or condition for which the 
product is intended occurs only in adults.

The waiver aims to avoid unnecessary or 
even unethical research and to correctly 
frame the scope of obligations and is 
considered as an appropriate instrument. 
In 2007-2016, EMA granted some class 
waivers and 486 product-specific waiv-
ers for use of a medicine in one or more 
conditions. However, while it is generally 
appropriate to waive paediatric studies, 
if the target disease does not exist in 
children, it is not excluded that the com-
pound may still be beneficial for children, 
albeit in a different condition. For exam-
ple, while many paediatric cancers share 
biological similarities with adult cancers, 
they occur in different organs and are 
therefore usually considered as differ-
ent conditions. Consequently, a company 
may be entitled to a waiver even if the 
mechanism of action of the compound 
developed for adults and its molecular 
target may also be effective in treating 
certain paediatric cancers.

The last few years has seen a surge of 
innovative adult cancer drugs enter-
ing the market with some first-in-class 
products, creating better treatment op-
tions and improved patient outcomes 
and longer survival rates. Currently, can-
cer treatments represent the largest cat-
egory of new medicines, also in view of 
their revenue potential. And it is expected 
that they will continue to transform the 
therapeutic landscape9. 

9. QuintilesIMS Institute, 
Outlook for global medicines 
through 2021, December 
2016.
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Roughly a quarter of all medicines cur-
rently in late development stage are 
cancer therapies. One indicator for the 
continued high interest in cancer drug 
development is also the Orphan Regula-
tion, where cancer therapies belong to 
the most frequently designated orphan 
conditions revealing a trend towards nar-
rowly focussed medicines10. However, this 
pace of advances observed in adult ther-
apies is so far not mirrored in paediatric 
patients. In some paediatric cancers, the 
most used medicines date back to the 
1990s, if they exist at all.

At the same time, the Regulation has 
had an impact and has led to new anti-
cancer products being authorised. Seven 
developments in PIPs have been com-
pleted, providing treatment options for 
high-grade glioma, rhabdomyosarcoma, 
astrocytoma and acute lymphoblastic 
leukaemia.

The number of agreed PIPs for anti-can-
cer medicines (68) covering more than 
30 different mechanisms of action are a 
promise for further improvements in the 
future. Some of those PIPs are based on 
the mechanism of action principle, i.e. 
while the company could have potentially 
relied on a waiver, it committed to pae-
diatric research in view of the potential 
benefit of the compound to treat child-
hood cancers.

A contributing factor to those commit-
ments may have been secondary effects 
of the Regulation, which by definition en-
couraged companies to strengthen their 
expertise in paediatric drug development. 
This may have impacted strategic deci-
sions of companies in favour of covering 
paediatric needs, in particular through 
the use of innovative trial designs, such 
as basket trials, by which a compound 
is tested against multiple cancer types 
to inform an early selection of the most 
promising developments. Moreover, the 
EU provides targeted funding for cancer 
research, including through its European 
Fund for Strategic Investments11. 

The above results are mixed, which has 
led some to advocate for a stronger reli-

ance on the mechanism of action princi-
ple and legislative changes to the waiver 
concept in order to force companies to in-
vest more in the development of paediat-
ric cancer medicines. This could however 
impact the predictability of the scope of 
a PIP and may lead companies to recon-
sider the overall product development.

EMA reviewed in 2015 its class waiver 
decision in light of the mechanism of ac-
tion principle, thereby limiting its scope. 
This approach may help to engage with 
companies that develop anti-cancer 
medicines. If those companies still want 
to rely on a waiver they must justify it 
through a direct application to the Pae-
diatric Committee (via a product specific 
waiver). The process allows direct discus-
sion to highlight the paediatric potential, 
despite that waiver application. It will 
also force companies to contact the com-
mittee at an earlier stage in the develop-
ment to get certainty about the require-
ments under the Regulation. The effects 
of this class waiver review have yet to be 
seen as the three-year transitional period 
has yet to lapse, but the approach may 
allow for a better buy-in by companies 
rather than imposed statutory rules.

In addition, it is still not fully understood 
why companies refrain from reaping the 
benefits of the Orphan Regulation for 
paediatric cancers in a similar way that 
they do for adult cancers. A consider-
able number of new adult cancer prod-
ucts thrive on the stimulus provided by 
the Orphan Regulation, while this is not 
matched for paediatric cancers, albeit all 
qualify as rare in the sense of the Orphan 
Regulation.

5. ADVANCING 
PURE
PAEDIATRIC 
DEVELOPMENTS 
The positive impact of the Regulation 
and the change in culture that it has 
stimulated are most visible in the inte-
gration of paediatric development in the 
overall development of new medicines. 
It is less obvious in pure paediatric de-
velopments, which are not a derivative 
of an adult project, but where a compa-
ny aims at developing a child-only medi-
cine for a particular paediatric disease.

The available data does not provide suf-
ficient evidence for any firm conclusion. 
Some argue though that for child-only 
products the PIP process adds an ad-
ditional layer of complexity for a prod-
uct that was destined to treat children, 
potentially prolonging developing time-
lines. While EMA and the Paediatric Com-
mittee may still provide useful guidance 
and will ensure a development that cov-
ers all relevant paediatric subsets, the 
impact is less significant compared to 
adult-based developments. That said, 
at least in the initial years of the Regu-
lation, companies may have prioritised 
paediatric projects that are linked to an 
adult development over paediatric-only 
projects to ensure its timely completion. 
While this could change over time, es-
pecially for rare paediatric diseases it 
seems necessary to better understand 
the combined impact of the Orphan 
and Paediatric Regulation and how they 
correlate to assess the added value of 
those statutory instruments in paediat-
ric only diseases.

There is one category of paediatric-
only developments where the Regula-
tion tries to generate specific interest, 
but has so far failed. It introduced the 
concept of a paediatric use marketing 
authorisation (PUMA). The main goal 

of the PUMA concept (Article 30) is to 
stimulate research in existing com-
pounds that are off-patent  and/or to 
help transform known off-label use into 
authorised use that is safer and better 
framed through the marketing authori-
sation. Once approved, the PUMA pro-
vides the manufacturer with a ten-year 
period of marketing protection during 
which generic copies cannot be placed 
on the market.

To date only three PUMAs have been 
granted. This is clearly below expected 
levels, given that ear-marked EU fund-
ing from the FP7 programme has been 
provided for several years for off-pat-
ent medicines. While EMA agreed more 
than 20 PIPs with a view to submitting 
a PUMA, it remains uncertain how many 
will ever be completed and lead to the 
commercialisation of a new product.

In an attempt to create additional inter-
est, the Commission and EMA clarified 
in 2014 that a PIP for a PUMA does not 
have to necessarily cover all age groups, 
but the impact has so far been limited. 
While this may allow companies to focus 
research on the most prevalent paedi-
atric subsets, it risks further reducing 
the target population and potential rev-
enues.

The PUMA concept struggles with 
similar issues like any scheme meant 
to encourage companies to invest in 
additional research for known com-
pounds that have been on the market 
for a long time (repurposing). Medicine 
developers fear that a PUMA will not 
necessarily prevent physicians from 
continuing to use competitor products 
with the same active ingredient but 
authorised for other indications off-
label, at lower costs, nor substitution 
for cheaper forms at the level of phar-
macies. Moreover, national health care 
payers are generally hesitant to agree 
a premium price for such products.
Given the current limited number of 
granted PUMAs it is neither possible to 
check whether those risks are substan-
tiated nor the economic value of the 
PUMA reward. While the available data 

10. European Commission, 
Inventory of Union and 
Member States incentives to 
support research into, and 
the development and avail-
ability of, orphan medicinal 
products, SWD(2015)13.

11. https://ec.europa.
eu/commission/news/
investment-plan-europe-eib-
grants-financing-apeiron-
2017-aug-28_en.
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shows that the products authorised 
through PUMAs have received positive 
reimbursement decisions in several 
Member States and represent good 
business cases, it may simply be the 
exception to the rule, partly support-
ed by the specificities of the products 
rather than the PUMA concept alone.

This shows that the commercial suc-
cess of a PUMA is influenced by com-
plex factors that can be hardly ad-
dressed at EU level. They concern 
downstream decision-making at na-
tional level, which is outside the scope 
of EU law. Legislative incentives can-
not compensate for economic success. 
There have been suggestions that a 
PUMA might be effective where a child-
specific formulation or dosage form is 
required, but while this hypothesis is 
valid in theory, experience shows that 
the PUMA label does not fully exclude 
physicians continuing to prescribe non-
child-adapted products.

6. 
THE COSTS OF 
PAEDIATRIC 
MEDICINES
The Regulation places an additional 
burden on pharmaceutical companies 
by asking them to carry out paediatric 
research, which they might not have 
undertaken otherwise. It requires addi-
tional investment and compliance mon-
itoring. The Regulation however, links 
this obligation with a reward system in 
order to allow companies to recuperate 
the additional upfront costs incurred as 
a result of it through prolonged protec-
tion periods. In this regard, the EU sys-
tem differs from the US system, where 
paediatric requirements imposed by US 
Food and Drug Administration (FDA) do 
not attract a reward, with the exception 
of those where a company voluntarily 
engages in additional research follow-
ing a corresponding ‘Written Request’ 
by US FDA.

The reward becomes available once the 
PIP is completed and its results are re-
flected in a corresponding marketing au-
thorisation. The company is entitled to the 
reward even if the results of paediatric 
studies finally fail to support a paediat-
ric use of the compound, as it is meant 
to compensate for the research as such, 
not a particular outcome. The Regulation 
differentiates between two main rewards, 
the SPC reward and the orphan reward. 
They are mutually exclusive and serve dif-
ferent purposes, but have both the effect 
of delaying the market entry of competi-
tor products. Hence, the additional rev-
enue provided by the rewards are finally 
covered by national health care payers 
and/or patients, as society does not ben-
efit from increased competition and lower 
prices for the duration of the exclusivity 
extension.

Under Article 36 of the Regulation, the 
company may obtain a six-month exten-
sion of the duration of the SPC. SPCs are 
an autonomous sui generis right linked to 
the existence of a basic patent. They com-
pensate a patent holder for the lengthy 
periods for obtaining marketing authori-
sation during which the patent owner can-
not commercially exploit the patent. The 
SPC therefore provides a patent right-like 
position for a variable duration (from zero 
to a maximum of five years). It is this pe-
riod that will be prolonged through the 
SPC reward or that may be turned posi-
tive if it was previously negative12. It is 
interesting to note that the legislature 
chose an external reward system linked 
to the patent status of a product over the 
pharmaceutical-specific reward system of 
regulatory data protection.

The orphan reward (Article 37) consists of 
a two-year extension of the orphan mar-
ket exclusivity period i.e. up to 12 years. 
One of the reasons for introducing an 
orphan-specific reward was that, when 
the legal proposal for the Regulation was 
discussed, the majority of orphan desig-
nated products were off-patent. It was 
therefore felt appropriate to provide for 
an alternative reward in order to ensure 
that manufacturers of orphan medicinal 
products may also have access to com-
pensation.

The system of the Regulation is built 
on the assumption that products falling 
within the PIP requirement should be eli-
gible for the reward, once the paediatric 
development is completed. However, in 
reality not all companies were able to 
obtain a reward. Figures suggest that up 
to now only 55 % of the completed PIPs 
benefited from a reward. Most of them 
took the form of a prolongation of the 
SPC. In a few cases the market exclusiv-
ity period of an orphan medicinal product 
was granted. While it is expected that 
over time the proportion of products that 
benefit from the reward will increase, as 
companies start to plan better and earlier 
their paediatric research, it is unlikely that 
the success rate will ever reach 100 %.

12. European Court 
of Justice in Case 
C-125/10 Merck 
Sharp & Dohme v 
Deutsches Pat-
ent- und Markenamt, 
ECLI:EU:C:2011:812.
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The monetary value of the SPC rewards 
depends largely on the overall revenue 
that a particular product brings in during 
the period in which it is protected by an 
SPC. Generic competition will be delayed 
for the entire product (including the adult 
use), securing the marketing authorisa-
tion holder an additional period of pre-
mium revenues. Historically, this period 
corresponds with the peak in sales. How-
ever, new market trends may lead to a 
decrease in revenue return times. The 
market position of a product may be di-
minished over time by the market entry 
of new innovative products in the same 
therapeutic class.

To estimate the economic benefit to com-
panies deriving from the reward it is first 
necessary to establish the regulatory 
costs incurred by companies to comply 
with a PIP. Based on an external study 
ordered by the Commission14 the total 
costs of the Regulation for the whole 
industry is estimated to be EUR 2.1 bil-
lion per year. This figure derives from an 
extrapolation based on 85 real PIPs. The 
total R&D costs on average amount to 
EUR 18.9 million per PIP, with each plan 
including an average of three clinical 
studies. On top of this, companies incur 
overhead costs of around EUR 720 000 
in relation to filing of the initial submis-
sion of a PIP and for subsequent modifi-
cations.

While those averages build on a relative-
ly robust sample size, risks of over- or 
underestimation cannot be fully exclud-
ed. Moreover, estimations based on av-
erages means that there are deviations, 
especially on the costs for clinical trials 
(phase II and phase III), which account for 
the largest portion of R&D costs15. Nev-
ertheless, those figures suggest that the 
additional costs borne by industry as a 
consequence of the Regulation only lead 
to a limited increase in the total costs of 
medicine development.

To compare those costs with the value 
of the SPC reward eight medicinal prod-
ucts have been specifically analysed. This 
selection includes products that received 

6.1. The supplementary protection
certificate reward

The SPC prolongation is often considered 
as the most precious reward. Until the 
end of 2016 more than 40 medicines 
benefited from the SPC reward and com-
panies applied for respective certificates 
at national level. The number of SPC pro-
longations granted in the last 10 years 
(more than 500) shows that companies 
regularly receive the reward from the 
national patent office to which they ap-
ply. This points to a functioning reward 
system. 

At the same time, the use of an exter-
nal reward system linked to another legal 
instrument, leads to complications and 
inefficiencies. For example, SPCs are na-
tional titles, which means that extensions 
must be obtained from the national pat-
ent office in each Member State in which 
an SPC exists, and thus considered by 
some as an overly complex procedure. 

Moreover, filing for the SPC extension 
must happen two years before the ex-
piry of the certificate. In some cases, 
this resulted in companies missing out 
of the reward as they failed to complete 
the PIP on time. On the other hand, this 
deadline stimulates companies to speed 
up the completion of paediatric research 
and ensures that generic competitors 
learn sufficiently in advance about any 
prolongation of the protection period 
that may impact the market launch of 
generic copies.

The SPC Regulation is currently subject 
to an evaluation initiated by the Com-
mission to assess the usefulness of the 
instrument13. Its results and the conse-
quences for the future of the SPC sys-
tem are not yet known, but expected in 
the coming months. Any modernisation 
or recalibration may address some ineffi-
ciencies of the SPC system, but may also 
have a direct impact on the functioning 
of the paediatric reward system and thus 
on the Regulation itself. It is therefore im-
portant to take the results of that evalu-
ation into account in any policy decision 
about the Regulation.

SPC extensions and lost their protection 
before the end of 2014. The sample size 
is naturally quite small, as only a frac-
tion of products with completed PIPs 
have yet lost exclusivity rights and hence, 
provide data on the impact on such loss 
on revenues. While the figures for those 
products may need to be interpreted with 
some caution, given that companies may 
have prioritised in the early years prod-
ucts with the highest estimated return of 
investment resulting from the SPC pro-
longation, they provide some interesting 
insight in the economic value of the re-
ward by comparing the actual revenues 
with the SPC extension with hypothetical 
revenues without such extension. 

The data shows that the price drop of 
branded products often starts in the first 
quarter after the loss of exclusivity, but 
limited in scale (up to 20 %), before de-
creasing further. There are significant dif-
ferences between products and countries, 
most likely linked to the competitiveness 
of the particular therapeutic market and/
or national policies to stimulate generic 
substitution, leading to a high variation 
of the economic value of the SPC exten-
sion as a percentage of the total revenue 
(between 10 and 93 %). Overall, the ad-
justed economic value of the SPC reward 
for the eight products concerned amount 
to EUR 926 million, with revenues espe-
cially geared towards some blockbuster 
products included in the sample size.

While this figure may be compared with 
the average R&D costs per PIP (18.9 mil-
lion), a more granular approach may fo-
cus on a product based benefit-cost ratio 
of the eight developments. This means 
comparing the estimated benefits for 
society and child health resulting from 
the enforced paediatric development 
with the costs to society from the extra 
monopoly rent obtained by the company 
through the reward system.

Such comparison is exploratory in nature, 
as it has to put a monetary value on the 
positive impact in terms of improved 
treatment for children and a reduction 
of off-label use and also the potential 
of adverse drug reactions. Based on a 

model developed as part of the economic 
study, two out of the eight products show 
a strongly favourable benefit-cost ra-
tio for health systems when calculated 
over a 10-year period, i.e. the benefits 
for society and health in monetary terms 
outweigh the additional costs due to the 
extra monopoly rent. All other products 
have a negative benefit-cost ratio over 
10 years, especially those for which the 
completion of the PIP did not result in 
a new paediatric indication. While it is 
still useful to know with certainty that 
an adult product should not be used in 
children, the economic value of such in-
formation is much smaller compared to 
products, which provide new treatment 
alternatives for paediatric patients.

Those product-based results may how-
ever need to be adjusted with those 
products, which had to comply with 
the PIP obligation, but were not able to 
obtain a reward in the relevant period 
(around 45 %). They resulted in valuable 
paediatric information becoming avail-
able without society contributing to the 
incurred costs through additional mo-
nopoly rents. If those products are parts 
of the equation, results improve but the 
benefit-cost ratio is still negative.

In addition, the Regulation may generate 
economic spill-over effects due to addi-
tional R&D investment towards new and 
improved medicines that triggers further 
investment and contributes to the crea-
tion of jobs, growth and innovative activ-
ity across sectors. A more conservative 
estimated rate of return from an annual 
EUR 2.1 billion investment in paediatric 
R&D could after 10 years, yield a total 
societal return of around EUR 6 billion16. 
This estimated societal return is signifi-
cantly higher than the economic value 
of the SPC extension, suggesting that in 
monetary terms, the benefits of the Reg-
ulation for society outweigh the costs of 
the additional monopoly rent.

13. DG GROW, Optimising the 
Internal Market’s industrial 
property legal framework 
relating to supplementary 
protection certificates (SPC) 
and patent research exemp-
tions, 16.2.2017.

14. Technopolis study, 
chapter 2.

15. Technopolis study, 
chapter 2.2.

16. Technopolis study, 
chapter 6.
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6.2. The orphan reward

So far seven products obtained the or-
phan reward of two additional years of 
market exclusivity, with the first product 
in 2014. However, in some instances 
companies voluntarily waived the orphan 
designation in order to make the product 
eligible for the SPC reward. This may be 
explained by the fact that the SPC re-
ward protects the entire product family 
of a specific compound across different 
therapeutic indications, while the orphan 
reward is limited to protecting the or-
phan use. Therefore, where medicines 
have both common and rare conditions, 
revenues from a 6 month SPC prolonga-
tion might be higher than from an addi-
tional two years market exclusivity in the 
orphan condition.

A contributing factor may be that more 
and more of newly authorised orphan 
products are on-patent (currently more 
than 90 %), which is a positive news, as 
it shows that the system provided by the 
Orphan Regulation attracts innovative 
products based on new research. On the 
other hand, it points to a weakness of the 
orphan reward, which is mainly geared 
towards off-patent products and has no 
built-in flexibility to allow companies to 
keep the orphan status of the product, 
while opting for the SPC reward.

At this stage and without further stud-
ies, it is not possible to estimate the eco-
nomic value of the orphan reward, based 
on a similar sample size as for the SPC 
reward, given that most of the products 
are still under protection. Therefore, it is 
not possible to analyse the actual impact 
of the loss of exclusivity on revenues. 
There is for example no guarantee that 
generics will enter the market in the 
same speed as for non-orphan products 
or at all in view of the rarity of the dis-
ease and the limited size of the relevant 
market. Nevertheless, a similar economic 
model might be used for estimating the 
economic value as the approach used for 
the calculation of the SPC reward, with 
the main difference that the delay is two 
years instead of six months.

7. 
IMPROVED
IMPLEMEN-
TATION 
The Regulation gives EMA and its Paedi-
atric Committee primary responsibility 
for handling PIPs, deferrals and waiv-
ers. Hence, EMA plays a key role in the 
Regulation’s implementation. Efforts 
have been made to learn from the first 
years of implementation and to simpli-
fy PIP opinions to reduce the need for 
modification if there are non-significant 
changes to the programme. These ef-
forts have helped to decrease the over-
all ratio of changes, even if the figures 
show that on average a PIP has been 
modified at least once. The most com-
mon causes are on the timelines (43 %) 
or the number of children enrolled in a 
study (14 %).

Additionally, the revision of the Com-
mission’s guidelines on the format 
and content of paediatric investigation 
plans in 201417 introduced measures 
to streamline the process of agreeing 
the plans. Moreover, in 2015 EMA pi-
loted early interaction meetings with 
companies to enable the integration of 
paediatric needs in the early phases of 
medicine development. Based on this 
experience the concept of engagement 
in project-focused development dis-
cussion is currently being revisited to 
enable discussion on the appropriate 
timing, and integration of paediatric 
measures in the context of the overall 
development.

Ensuring product discussion and know-
ledge exchange across the various com-
mittees and working parties within their 
respective remits is an essential part of 
the EMA’s coordination function. In the 
area of paediatric development, this 
particularly concerns the engagement 
of the Paediatric Committee with other 

scientific committees or advisory work-
ing parties. Continuous improvement 
activities are ongoing to enable such 
collaboration. 

To increase cooperation across re-
gions, a discussion forum to regularly 
exchange information mainly via tel-
econferences (‘paediatric cluster’) was 
formed in 2007, including members 
of the US FDA and EMA. The cluster 
has since been joined by the Pharma-
ceuticals and Medical Devices Agency 
(PMDA) Japan, Health Canada, and the 
Australian Therapeutic Goods Adminis-
tration (TGA) as an observer. In 2013 
EMA and its US counterpart launched 
so-called ‘common commentaries’ on 
paediatric development plans that have 
been submitted to both the EMA and 
FDA and that are therefore being re-
viewed by both agencies. While informal 
and non-binding, these commentaries 
and discussions between the two agen-
cies have helped to align views and to 
avoid contradictory requirements on the 
paediatric development programme.

However, it remains a challenge for 
EMA and its Paediatric Committee, as 
well as for companies, to consider key 
aspects of medicine development when 
certain information is not yet known 
and when discussions are still based 
on assumptions and scarce data. This 
is true especially as one of the objec-
tives of paediatric development plans is 
to create legal certainty on regulatory 
authorities’ expectations towards com-
panies. On the other hand, only early 
planning makes it possible for paedi-
atric development to be seamlessly 
integrated into overall product develop-
ment instead of being an afterthought. 
In principle, it should also lead to more 
(cost-)efficient R&D, as it allows for ex-
ample to consider integrating paediatric 
patients (e.g. adolescents) in adult trials 
and into early formulation development 
planning, therefore reducing overall de-
velopment costs.

17. Guideline on the 
format and content of 
applications for agree-
ment or modification 
of a paediatric investi-
gation plan, OJ C 338, 
27.9.2014, p. 1.
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8.
MORE 
CLINICAL 
TRIALS WITH 
CHILDREN 
The Regulation aims to ensure that 
evidence of the quality, safety and efficacy 
of medicinal products is generated 
before a product is used by children. This 
means more clinical research carried 
out in children prior to the authorisation 
of medicines. Available figures show a 
notable increase. The proportion of clinical 
trials in the European clinical trial database 
EudraCT that include children has increased 
by 50 % in 2007-2016 from 8.25 % to 
12.4 %. Moreover, research with previously 
neglected paediatric subpopulations has 
risen considerably. Prior to the Regulation 
research with neonates was almost non-
existent in medicine development.

Generally speaking, EU legislation is 
well equipped to ensure that paediatric 
research is scientifically valid and ethically 
sound. These aspects are considered 
not only by EMA’s Paediatric Committee 
in its assessment of PIPs, but also by 
national ethics committees and regulatory 
authorities that are responsible for 
authorising individual clinical trials.

The Regulation has fostered expert 
discussion about the optimal design of 
paediatric trials. This includes initiatives 
related to the exchange of good practices, 
and development of new scientific 
guidelines. A contributing factor has been 
the creation of a network of research 
networks at the EMA (Enpr-EMA)18, which 
due to its successful work now expanded 
beyond Europe, with the registration of 
American, Canadian and Japanese national 
and multi speciality networks.

The further development of innovative 
trial concepts as well as modelling and 

simulation strategies to reduce the number 
of necessary study participants, were also 
stimulated. Additionally, the Regulation 
brought attention to the debate about the 
role that children should play in research 
decisions. Initiatives range from the 
creation of young people advisory groups to 
discussion of appropriate information about 
clinical studies for patients and parents, to 
practical issues, such as consent forms.

Still paediatric trials pose particular 
challenges. For example, recruitment 
difficulties frequently lead to delays 
in conducting and completing them. 
Paediatric trials also tend to be multi-centre 
trials, sometimes with just a few patients 
per site, which can create operational 
challenges, including with maintaining 
the necessary staff and expertise on-
site. To support paediatric clinical trial 
infrastructure further, the EU-financed 
private-public partnership the ’innovative 
medicines initiative’ launched at the end of 
2016 a project to create a sustainable Pan-
European paediatric clinical trial network.19

Moreover, with its recent initiative to 
establish European Reference Networks,20 

the Commission supports virtual networks 
involving healthcare providers across 
Europe to tackle complex or rare diseases 
and conditions that require highly 
specialised treatment and a concentration 
of knowledge and resources. Some of 
the thematic networks included in the 
project focus specifically on rare paediatric 
diseases. They will foster cooperation 
and pave the way for additional clinical 
research which might previously not have 
been feasible.

Overall, the Regulation has boosted 
paediatric research. It is however, 
recognised that such research is geared 
towards product development. For some 
diseases or therapeutic areas, a good 
understanding of the underlying disease is 
still lacking. Additional basic research on the 
diseases themselves would therefore be 
beneficial to enable and inform appropriate 
product development. This cannot be 
guaranteed through the Regulation, but 
requires additional efforts and funding 
from public and private sources.

9.
FUTURE 
CHALLENGES 
The way pharmaceuticals are developed 
may change over time due to scientific 
advances, technological developments 
and changing business models. Recent 
trends include the stratified development 
of medicines or the concept of person-
alised medicine, which aims to optimise 
the use of medicines by targeting them 
to patients’ individual genes to ensure 
that they will be truly responsive to treat-
ments. They may also see the increased 
market entry of technology firms to sup-
port therapies through technology ena-
bled patient support and services.

While most of these new development 
paradigms seem perfectly compatible 
with the mechanism introduced by the 
Regulation, they may influence the way 
companies decide on investment priori-
ties and design clinical trials. In the short 
term those trends are unlikely to affect 
the Regulation as the number of new 
medicines in late stage pipeline is histori-
cally large, with an expected 45 new ac-
tive substance forecast to be launched per 
year until 2021. However, the PIP process 
needs to provide the necessary flexibility 
to accommodate those trends, while at 
the same time ensuring that children fully 
benefit from those emerging concepts 
such as personalised medicine.

On a more granular level, it also needs 
to be taken into account that the imple-
mentation of the Regulation presupposes 
a significant investment of resources not 
only from EMA21, but also by Member 
States, by appointing members to the 
PDCO and contributing to the assess-
ment of paediatric investigation plans or 
historical or new paediatric trial results 
submitted by companies. The Regulation 
states that applicants can avail of these 
procedures without incurring any fees, 
which is part of the incentives to enable 
paediatric development. While there is no 

evidence that the absence of fees had so 
far a negative impact on the quality of the 
assessment, the long-term impact on the 
proper functioning of the system is yet 
unknown. In its ongoing evaluation of the 
EMA fee system the Commission will also 
verify the costs of assessing PIPs.

18. European Network 
of Paediatric Research 
at the European Medi-
cines Agency.

19. https://www.imi.
europa.eu/.

20. Created under 
Article 12 of Directive 
2011/24/EU on the ap-
plication of cross bor-
der healthcare, https://
ec.europa.eu/health/
cross_border_care/
policy_en.

21. In line with Article 
48 of the Regulation 
the EU budget con-
tribution paid to EMA 
supports the operation 
of its paediatric activi-
ties.
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10.
CONCLUSION 
The Paediatric Regulation had a con-
siderable impact on the development 
of paediatric medicines in the EU. It 
ensured that paediatric medicine devel-
opment became an integral part of the 
overall development of medicines. This 
result would have not been achieved 
without specific legislation and under-
lines its continued relevance. Moreover, 
measures taken to improve its imple-
mentation have over time strengthened 
its effectiveness.

In economic terms, the Regulation pro-
vides overall positive results from a so-
cioeconomic perspective demonstrating 
the appropriateness of this direct in-
vestment in improving the availability of 
paediatric medicines. The combination 
of obligations and rewards seems effec-
tive to shift focus to paediatric product 
development. Still the use of rewards 
was limited to 55 % of the completed 
PIPs and there are instances of over- or 
under compensation pointing to certain 
limitations of the current system. Addi-
tionally, the PUMA concept with its spe-
cific reward has failed to deliver.

The increase in paediatric research and 
the number of new products with specif-
ic paediatric indications is encouraging 
and will ensure that over time the off-
label use of adult medicines in the pae-
diatric population will decrease. Those 
positive results do however not evenly 
spread among all therapeutic areas, but 
concentrate in some, often linked to re-
search priorities in adults rather than 
children.

This shows that the Regulation works 
best in areas where the needs of adult 
and paediatric patients overlap. Espe-
cially, in diseases that are rare and/or 
unique to children and which in many 
cases are equally supported through the 
orphan legislation, major therapeutic 
advances often failed to materialise yet. 

Why this is the case and why the orphan 
reward is in some instances not able to 
drive paediatric development in a simi-
lar way than adult orphan development 
requires further scrutiny.

Therefore and before proposing any 
amendments, the Commission intends 
to take a closer look at the combined 
effects of the Orphan and Paediatric 
Regulation through a joined evaluation 
of those two legal instruments aimed 
at supporting medicine development in 
subpopulations of particular need. Given 
that weaknesses identified in this report 
often relate to paediatric diseases that 
qualify as orphan condition, only such 
combined effort will guarantee to adjust 
the right parameters, if required.

This report marks not the end, but an 
essential intermediate step in the de-
bate on a joint vision about the future 
parameters for paediatric and orphan 
medicines. The further evaluation sup-
porting this process aims at providing 
results by 2019 so to allow the next 
Commission to take informed decision 
about possible policy options. It will also 
allow the forthcoming results of the SPC 
evaluation for the future of the Paediat-
ric Regulation to be taken into account.

In the meantime, the Commission is 
committed to a positive agenda of con-
crete actions in order to streamline the 
current application and implementation 
together with EMA  wherever needed. 
This includes:

• providing additional transparency 
of new products authorised with 
paediatric indications;

• analysing the experience with use 
of deferrals and consider changes 
in practice to ensure speedier com-
pletion of PIPs;

• revisiting processes and expecta-
tions in the context of handling 
of applications for PIPs and if 
necessary adapt the corresponding 
Commission guideline;

22. In this context 
business continuity 
priorities may need to 
be taken into account 
due to the relocation 
of EMA.

• exploring opportunities to discuss 
paediatric needs in an open and 
transparent dialogue involving all 
relevant stakeholders like academ-
ia, health care providers, patients/
care givers, paediatric clinical trial 
networks, industry and regulators;

• delivering regular updates about 
development and trends of the 
paediatric medicines landscape in 
the EU; and

• fostering international cooperation 
and harmonisation.

Additionally, it will further support high-
quality healthcare and research for chil-
dren through projects such as the Euro-
pean Reference Networks, which connect 
health care providers and centres of 
expertise. Those networks have the po-
tential of significantly improving access 
to diagnosis and treatment in the short 
term and to make a difference in terms 
of child health.
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