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In O ctober 2003 the European C ommission, Enterprise Directorate-General asked RAND 

Europe to conduct a study to assess the impact of a proposed Regulation to stimulate the 

development and testing of medicines for paediatric use. The aim of the study is to perform an 

analysis to enable an extended impact assessment to determine the economic, social, and 

environmental impacts of the proposed EC  Regulation as well as its impact on sustainable 

development. The analysis has been based on a draft version of the proposed Regulation (dated 

November 2003). Since then, the text has undergone a number of revisions and the final version 

will no longer precisely match the version provided to us by DG Enterprise. The results will, 

however, be input for the extended impact assessment of DG Enterprise. 

In this report we first discuss the background and methodology of the study. This discussion is 

followed by a description of the proposed Regulation. In C hapter 3, we analyse the current 

situation with respect to the prescription of medicinal products for children as well as the 

economics of the pharmaceutical industry. This analysis includes a projection of the current 

extent of the problem to the year 2015. In C hapter 4, we examine the impact of the Regulation 

as proposed. The summary recapitulates the main chapters and restates the conclusions of the 

study. In addition, recommendations regarding the design, the implementation and evaluation of 

the Regulation are presented in Annex 1. 

The primary audience for this report is DG Enterprise of the European C ommission, responsible 

for drafting the proposed Regulation. However, the report may also be of interest to the wide 

variety of stakeholders that are affected by the Regulation, such as pharmaceutical companies, 

health care professionals, health insurers, paediatric patients and their parents. 

RAND Europe is an independent not-for-profit policy research organisation that serves the 

public interest by improving policymaking and informing public debate. This report has been 

peer-reviewed in accordance with RAND's quality assurance standards (see 

http://www.rand.org/about/standards/). 

For more information about RAND Europe or this document, please contact: 

 

RAND Europe 

Newtonweg 1 

2333 C P LEIDEN 

The Netherlands 

Tel: +31 71 524 51 51 

Fax: +31 71 524 51 91 
reinfo@ rand.org
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There is a serious lack of testing of medicinal products in the paediatric population. As a 

consequence, medication for children is often authorised for adult use only—that is, use in 

children is outside the terms of the product licence in terms of age, dose, route of administration 

or frequency. This practice exposes children to risks, the magnitude of which are not known, as 

their medication may be either less effective than it might be or actually dangerous. 

The current market cannot fulfil the demand for paediatric medicinal products without resorting 

to this “less than fully authorised” delivery of medications. The reason for this lies in a 

combination of factors, leading to insufficient paediatric clinical pharmaceutical research.  

As this is a problem that exists throughout the European U nion (EU ), the European C ommission 

(EC ) has attempted to provide a structural solution by drafting a Regulation to remedy the 

economic disincentives for appropriate research, while ensuring the long-term quality of health 

care for children. 

The main objective of the present document is to inform an extended impact assessment of the 

draft Regulation to be promulgated by The EC  Enterprise Directorate-General. For this purpose 

three main tasks have been distinguished:  

 

1. Identifying stakeholders and mapping their views, 

2. M easuring the current and future effects without policy change, and  

3. Analysing the likely consequences of the Regulation on the stakeholders. 

������������	
�

The higher objective of the proposed Regulation is to improve the health of the children of 

Europe by (1) stimulating the development of medicines for use in children, (2) ensuring that 

such medicines are appropriately researched and authorised, (3) improving information on the 

use of medicines in children of different ages, and (4) achieving these aims without delaying the 

authorisation of medicinal products for other segments of the population. 

It aims to accomplish this by introducing two types of provision, namely substantive provisions 

(core requirements, rewards, incentives, and support measures that form its core) and procedural 

provisions (infrastructure, administrative procedures, legal and regulatory context).  

Figure S.1. shows how the various provisions apply to four different groups of products: new 

products (not yet authorised) (I), patented, authorised products not tested for use in children (II), 

off-patent, authorised products, not tested for use in children (III), and authorised products 

already tested for use in children (IV ). 
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I II III IV
Paediatric investigation plan

M arketing authorisation requirement for new  
products

M arketing authorisation requirement for 
authorised products

Paediatric U se M arketing A uthorisation

Placing on the market

Post-marketing requirement

Labelling

W aiver of the requirement for data

D eferral to initiating or completing studies in the 
Paediatric Investigation Plan

C ommunity referral procedure for existing 
authorisations

C ommunication and C oordination

Pre-existing studies

Extension of the duration of the supplementary 
protection certificate

D ata protection for products w ith a paediatric 
marketing authorisation

I: N ew  products – II: Patented products, not tested for use
in children – III: O ff-patent products, not tested for use in
children – IV: Products already tested for use in children.

Paediatric Study Programme (M .I.C .E.)

C O RE
REQ U IREM EN TS

REW A RD S A N D
IN C EN TIVES

A D D ITIO N A L
REQ U IREM EN TS

SU PPO RT
M EA SU RES

FA C ILITA TIN G
M EA SU RES

Scientific advice

opportunity;
voluntary action

requirement;
mandatory action  

 

 

The most important relations in the schema described by Figure S.1. are: 

 

1. The reward in the form of an extension by six months of the duration of the period of 

supplementary patent protection provided in return for submitting and completing a 

paediatric investigation plan as part of an application for a marketing authorisation; 

2. The incentive of data protection (i.e. exclusivity) for research done in order to obtain a 

paediatric use marketing authorisation (PU M A) of a drug no longer protected by patent; 

and  

3. The rules and requirements surrounding the rewards and incentives. 

����"�	���� �

W e have found that the information to determine the extent of the problem is often not available 

or insufficient. Although on an aggregate level some types of relevant data are available, these lack 

the detail needed for a full extended impact assessment. C onsequently, the analysis reported here 
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relies heavily on estimates of indicators based on assumptions and on a literature review of case 

studies. 
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The Regulation on medicinal products for paediatric use may have an impact on a wide variety of 

different stakeholders, each of whom has their representative interest groups. These include: 

 

• The pharm aceutical industry, which generally divides into the "innovative" industry 
undertaking research, development and manufacture of medicinal products and the 

"generic" industry, which manufactures medicinal products whose patents have expired.  

• Regulatory authorities, who oversee the testing and safe conduct of clinical trials 
performed under the aegis of the pharmaceutical industry to establish the efficacy and 

safety of medicinal products. In addition, the regulatory authorities responsibilities 

include the authorisation of medicines and pharmacovigilance. W ithin the EU , the 

European Agency for the Evaluation of M edicinal Products (EM EA) and national 

competent authorities are responsible for authorisation of medical products for human 

and veterinary use. 

• H ealth care professionals, who prescribe medications authorised for use, which may be 

constrained by national and insurance company formularies. These professionals can be 

in some circumstances legally liable for negative effects suffered by their patients. 

• Pharm acists, who deliver the prescribed products and who may prepare tailored 

compounds. Their knowledge is considered key to safe delivery of medicines. 

• H ealth insurers and governm ents, who pay the lion’s share of the pharmaceutical bill. 

Their interest is in value for money. 

• Clinical and pharm acological researchers (both under contract to pharmaceutical 

manufacturers and independently-based), who are responsible for the proper and 

appropriate conduct of the needed research. 

• Children (and their parents), who are the ultimate beneficiaries or victims of the process. 

# ����� ��
��"��������
���
 �����$��	"��
�"����������"	"�����	
���

It is well known that a substantial proportion of medicines is prescribed to children in the 

absence of sound scientific evidence regarding the effectiveness of the drugs, but the consequences 

of this are less well-known. C hildren represent a little less than one-quarter of the European 

population, but generally consume a considerably smaller proportion of the health care budget 

than their numbers might suggest. Nonetheless, the social obligation to protect children and their 

sheer number mean that medicines used by children cost a lot of money and have potentially 

major health consequences.  

O f all the medicines consumed by children, an unknown but significant percentage is unlicensed 

or prescribed off-label (outside the terms regarding dosage, indication for use or route of 

administration). Estimates of the extent of this less-than-authorised use depend on location of 

care (hospital vs. office-based), diagnosis, age of the child and nationality. Some studies have 

estimates well over 50 percent of all prescriptions.  

There is a consensus that off-label use is widespread; there is less of a consensus about when this 

leads to harms, or what can be done about it. Reporting of adverse drug reactions (ADRs) in 

children is neither comprehensive nor unified, but again, there is a consensus that the incidence 

of ADRs is higher than would be desired. W hether unlicensed and off-label drug use leads to 

more ADRs is not firmly established, although the research indicates at least some effect in that 

direction. 
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In general, the EU  pharmaceutical market that consists of innovative and generic drug 

manufacturers is very large and highly dynamic. The challenge for the pharmaceutical industry is 

to develop affordable medicines tested for use in children. The companies that fund and perform 

Research and Development (R& D) that results in new medicines are aware of their role in 

improving health, but in the end are driven by economics. Their investments have to be 

compensated for in the form of profit. However, the proposed Regulation raises concerns with 

respect the costs of development. W ill the incentives be sufficiently attractive? 

In 2001 the sales of all medicinal products in Europe is estimated at €146.8 billion. In general, 

sales are growing rapidly. The EU  is responsible for 20%  of worldwide sales. Although the major 

growth sector for the industry is geriatric products, this does not necessarily mean that the size of 

the market for paediatric medicines will decline, especially when more specialised medicines are 

made available.  

To bring a product to market, a pharmaceutical company incurs considerable costs, including 

basic research to test a range of products, clinical research (pre and post introduction) to establish 

the efficacy and safety of the product, as well as appropriate doses and routes of administration, 

costs of preparing and submitting information to obtain marketing approval, manufacturing 

costs, and advertising costs. Precise data on all of these costs are hard to come by, because much 

of them are proprietary and related to industry competition. But we do know that research and 

development expenditure is generally somewhere in the tens of millions, depending on time and 

geography. The cost of developing a new drug can go as high as $1 billion or more. Industry 

survival is founded on a few numbers of highly profitable items; predicting which will be the next 

blockbuster is a very difficult task. M oreover, it can take over a decade to bring a newly developed 

product to market. Thus, the industry has considerable up-front costs, which can only be 

increased by requirements for testing in children. Nonetheless, our estimates are that the six-

month patent protection prolongation will more than compensate for the costs that are 

engendered. 

Generic drug manufacturers are required to adhere to the same quality, safety and efficacy 

standards, and to the same stringent rules of production and pharmacovigilance as their 

originator drug manufacturing counterparts. However, the research burden is not as great, as the 

nature of the active substances used has been established; their R& D intensity is less than half of 

that of the originator drug companies. Generics currently account for about 13%  of the 

European market for medicinal products. The price differential and market share of patented and 

off-patent drugs can vary widely amongst M ember States of the EU . The data exclusivity 

provisions of the Regulation, which apply to the generic manufacturers, are likely to be taken up 

by small to medium enterprises seeking to establish a niche for their products.  
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The cost of medicinal products for the population can be divided into individual and social costs. 

O n the individual level, costs are related to (i) the amount of money that families spend on health 

care and medication and (ii) the additional individual costs associated with the health problems 

caused by inadequacies in paediatric medication. Since data to measure the costs for individuals 

are limited, only approximations of the related costs could be presented. From a societal 

perspective, the full range of costs and benefits is relevant. There are considerable gains to patients 

and to the community as a whole, since paediatric trials lead to a better evidence base for the 

paediatric use of medicines. However, there are also costs related to better medicines for children. 

C osts for society are related to (i) the amount of money that countries spend on health care and 

medication and (ii) the additional social costs associated with the health problems caused by the 

inadequacies in paediatric medication. The problem with these costs estimates is that data are 
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often aggregated and not broken down into cost components (e.g. expenditure on general 

practitioners, medicines, and specialists). 
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If no new policies are implemented, how serious will the problem be in 2015? Throughout 

Europe the share of children between the ages of 0 and 19 declines both relatively and in absolute 

numbers. However, in 2015 there will be over 150 million children in the EU . W e estimated that 

by 2015 the total size of the pharmaceutical market will be more than 1,000 billion dollars. Even 

if an increasing proportion of the market will be geared towards adults and the elderly, the 

paediatric population will most likely continue to be a significant market. The future costs 

associated with ADRs in the paediatric population as a percentage of total health care expenditure 

are determined to be fairly modest. However, the calculations underestimate the true extent of 

the costs. O utpatient care is not included and it has been suggested that the real incidence of 

ADRs is considerably higher. If we assume, for the moment, that the real extent of the problem is 

three times as high as is shown in these figures, then the costs related to the most likely scenario 

would be in the range of 0.1 to 0.4%  of health care expenditure. In the most expensive scenarios 

the costs can run as high as 2%  of total spending. 
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An extended impact assessment within the EC  must follow a specific formula. C hapter 4 of this 

document is based upon that formula. In this summary, we largely specify how we approached 

the analysis and the main findings, and refer the reader interested in details to the chapter itself. 
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In the last decade, several steps have been taken regarding medicines for paediatric use in the 

U nited States (U S), seeking the same objectives as the proposed Regulation. Earlier efforts were 

widely regarded as not successful, but, learning from experience, a regulation promulgated in 

1997 has been seen as working. The key element of this latter regulation was the six months of 

exclusivity added to the patent protection. This has greatly increased the number of paediatric 

investigations, but at an estimated increased cost of $61 million per drug. The originating drug 

manufacture sector is a winner and the generic sector is a loser under the U S legislation. 
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In examining the potential consequences of the Regulation, we adopted a framework in which we 

looked at the requirements imposed by the proposed Regulation, the rewards and incentives, and 

the support measures to be put in place. For the requirements, we considered the legal definition 

of compliance, the costs of compliance, the costs of monitoring and enforcement, and the 

distribution of the burden. For looking at the rewards and incentives, we examined the 

administrative costs for government, the attractiveness of the rewards and incentives and the 

externalities. For the support measures, we examined their costs and benefits.  

For each of the requirements, rewards and incentives, and support measures, we looked at the 

economic impacts, social impacts, environmental impacts and sustainability impacts. C learly, the 

relative importance of these four types of impact could vary significantly, and they were 

accordingly given their appropriate emphases. 

W ithin this framework, we examined each provision of the proposed Regulation separately. 

������ "����	�������	�����*����� �
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The three core requirements of the proposed Regulation concern the paediatric investigation 

plan, the marketing authorisation requirement for new products, and the marketing authorisation 



�������������	�	�
� ����� ������ ��������� ����������������������	���������	�����������	������� ���

for authorised medicinal products. In order to meet these requirements, the pharmaceutical 

companies have to develop and carry out studies, the Paediatric Board has to evaluate paediatric 

investigation plans, C PM P (C ommittee for Proprietary M edicinal Products) or the national 

competent authorities have to decide on a marketing authorisation, health care professionals and 

researchers need to provide scientific input and children need to be enrolled to do the studies. 

This is an ambitious undertaking that will cost between €1 million and €7 million per drug for 

clinical trials, as well as a lot of effort by many people. Nonetheless, it appears to be achievable 

with dedicated effort by all parties. The results will be increased research done on the paediatric 

population, leading presumably to better health care, at a cost that depends on the price elasticity 

of paediatric medicines and on the policy regimes of M ember States. M ost of the effect will be 

felt in new drugs; the generic drug market will be less affected. There is some risk of delay in the 

marketing of new paediatric medicines, and small and medium enterprises (SM Es) may not have 

adequate infrastructures to participate in the market. There is a chance that the industry will 

concentrate its added research in the most profitable areas rather than where there is a social need, 

especially for rare diseases. Health care professionals may not limit prescribing to tested products; 

success here may depend on consideration by those responsible for the delivery of health care of 

selectively including medicines authorised for use in children on formularies and reimbursement 

lists. 
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The reward for patented products will probably attract a lot of interest amongst the originator 

drug companies, but because paediatric testing is a requirement, they really do not have a choice. 

O n the other hand, a PU M A is expected to be particularly attractive for SM Es rather than for the 

big players in the pharmaceutical sector. The incentive will most likely be less valuable than the 

six-month extension of the Supplementary Protection C ertificate (SPC ). Data protection extends 
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only to paediatric use, the incentive derives its economic value from a highly specific and 

generally small niche in the medicinal market, sales do not necessarily increase, and data 

protection does not involve market exclusivity. M oreover, the advantages will go to the first 

mover. In short, originator drug companies stand to gain much more than generic drug 

companies, as happened in the U S. Households will be faced with higher average costs of 

medicinal products as the availability of generic drugs is delayed. In the long run insurance 

companies and governments will be faced with higher reimbursement costs of medicinal 

prescription. W hen the mutual recognition procedure is used, the extension will only be given if 

the product is authorised in all EU  member states. This may prove difficult, especially when the 

New Accession States join the EU . O n the other hand, this may act as a stimulus to shift to the 

centralised procedure. 
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The additional requirements describe the conditions under which the incentives and rewards are 

awarded. They concern labelling, placing on the market, post-marketing requirements, and pre-

existing studies. In general, the consequences of all of these will be small, as long as they are 

complied with. M any of the issues addressed by the supporting requirements—such as better 

collection of data on ADRs—are in regards to problems neither magnified nor reduced by the 

proposed Regulation, and the question is more of adapting implementation of the proposed 

Regulation to fit these issues. 

The inventory of existing medicines will provide companies with an overview of the market for 

paediatric medicinal products and help to identify opportunities (e.g. therapeutic gaps). 

K nowledge will spill over from large companies to SM Es that have a narrower knowledge base. 

SM Es are most likely to use the opportunity to acquire free advice, because they lack in-house 

expertise on trial designs, pre-clinical and clinical trials, and on the centralised procedures. Larger 

companies generally employ experts in each area, but even they may not have sufficient expertise 

in the area of paediatric medicines. 
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The period between trials, approval, and placing on the market will become shorter. 

Improvements in knowledge transfers may also result in more cost-effective study designs and 

industrial savings and will prevent the duplication of tests. In this fashion the government 

contributes to a more homogeneous basis to the performance of tests. 

The instruments create greater transparency in the market and provide support for the self-

regulating behaviour of companies (which products to select) and health care professionals (which 

medicines to prescribe). For example, health care professionals as well as children, parents and 

guardians can use the inventory of existing medicinal products to choose between medicines 

(prescription or O TC ; tested and untested). The network of experts can create an economy of 

scope considering that there are relatively few experts and they are scattered across Europe. 

The Study Programme can give support to off-patent drug manufacturers for the investigations 

needed for a paediatric marketing application. The programme can be used to strengthen 

pharmaceutical R& D in Europe. It will prove particularly useful for small companies, whose 

work is restricted by a narrow knowledge base, small markets, and a lack of access to capital. The 

Study Programme can support the development of medicines for rare child diseases, support 

paediatric testing of orphan drugs, and thus provide health care professionals with better 

medicinal tools. C hildren with a rare disease will be given a wider range of medicinal products for 

treatment. 

Health care professionals gain quicker access to new drugs and new forms of existing medicines 

and improved study designs will lower the risks for children enrolled in clinical trials. O nce the 

Study Programme begins to generate results, it will make available tested medicinal treatments for 

rare childhood diseases that would otherwise remain unavailable. O ne such area concerns 

neonatal medicines. Almost all neonatal medicines are currently unlicensed and parents are highly 

reluctant to enlist their child in a clinical trial. U nder the auspices of the C ommission the Study 

Programme could act as a trusted party. 

Three measures have been included to make it easier for companies to fulfil the requirements of 

the proposed Regulation. They concern the waiver of the requirement for data, deferral to 

initiating or completing studies in the paediatric investigation plan, and the C ommunity referral 

procedure for existing authorisations. Again, each of these intended facilitating measures is likely 

to achieve its purpose, if properly implemented and if compliance is assured. 
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The Regulation will cost money. Industry will have to pay for complying with the requirements 

and applying for a PU M A. Government has to provide an infrastructure and invest time and 

effort in handling applications, doling out rewards and incentives, and providing scientific advice 

and other benefits. Individuals and governments will have to pay a little bit more for their 

medicines. But a likely outcome is that the health of children will improve and that the 

pharmacological research infrastructure will be better. The generic drug manufacturers will be the 

main losers, and some thought should be given to whether ways to compensate the generics 

industry are necessary. But on margin, the wins will outweigh the losses. 
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This will not necessarily come easily. In general, rewards for compliance produce a stronger effect 

than response to incentives, and this is true in the present case. Enforced compliance for new 

drugs will happen, but the incentive to attract off-patent medicines to the PU M A is not as strong. 

Regarding the PU M A, research and development will be drawn to where the money is to be 

earned rather than where benefit is maximised, and it is not clear that supplemental research 

funds through the Study Programme will fully remedy that situation. The extent to which health 

practitioners will fully utilise the newly available information in order to provide best practice is 

open. Here, and in many other cases, the devil will be in the details—and not only details 

inherent in the Regulation. 

The measures proposed in the Regulation do not have any substantial environmental impacts.  

Similarly, the sustainability impacts are minor with the exception that special attention to the 

medical needs of children fulfils part of the sustainability mandate to care for the wellbeing of 

succeeding generations.  
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O ur assessment indicates that the proposed Regulation will achieve its objectives. The effect on 

each objective will, however, vary: 
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be achieved, albeit at a price. Producers of patented medicines will benefit substantially 

more than producers of off-patent products. Households, health care professionals, 

insurers and governments will be faced with slightly higher drug prices, due to a delay in 

the marketing of generic medicines and as a result of the costs of paediatric testing. This 

may be offset by lower overall health care costs due to improvements in the care of 

children. O ur main doubt concerns the attractiveness of the PU M A and the impact on 

producers of generic medicines. 
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proposed Regulation will unequivocally achieve this objective. M arketing authorisations 

become conditional upon agreement on a paediatric investigation plan and the 

performance of paediatric studies. The additional requirements and facilitating and 

supporting measures provide strong support for research by smoothing procedures, 

providing information, and ensuring availability. 
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mechanisms proposed in the Regulation will contribute to the creation of a firm 

knowledge base on the medicinal treatment of children and on clinical trials in children. 

The Regulation will introduce a potential force for standardisation, cooperation, and 

prioritisation. W hether this improved information directly leads to improved prescribing 

is beyond the scope of the proposed Regulation.    
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 . Some of the main risks and uncertainties relate 

to possible delays in drug development, marketing and authorisation. The proposed 

Regulation provides adequate instruments to prevent most of these from materializing. 

W aivers single out products for which paediatric testing is deemed unnecessary. Deferrals 

allow the adult version of a medicine to be marketed, while testing for the use in children 

continues. Thus, this objective is likely to be achieved. 

The higher objective of the Regulation –the very reason why it was drafted in the first place– is to to to to 

improve the health of the children of Europeimprove the health of the children of Europeimprove the health of the children of Europeimprove the health of the children of Europe. The proposed Regulation provides one half of 
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the solution. By changing the economics and legal preconditions of the production of medicines, 

the C ommission hopes to steer consumers (health care professionals and households) towards 

tested and, hence, safer medicines. If the tested medicines are indeed prescribed, children will 

receive better treatment, involving shorter hospitalisation and lower drug consumption, and 

enjoy a higher quality of life. A number of risks and uncertainties remain, but the most likely 

ones do not substantially threaten the impact of the Regulation. C hoice remains the most 

uncertain factor: the readiness of the industry to focus on the development of paediatric 

medicines, the response of generic drug manufacturers to the incentives of the PU M A, and the 

willingness of health care professionals to prescribe tested medicines. The final piece –regulating 

prescription practices– will have to be provided by policy makers in the health care domain. 
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The assessment of the potential impact of the proposed Regulation shows there are a number of 

risks and uncertainties, as well as time-dependent considerations that would endanger their 

desired effects. W ith the exception of generic companies that would most strongly disagree with 

the proposed mechanisms of reward for originator companies, individual stakeholder groups have 

favoured many of the individual policy measures and agreed that the desired effects could be 

achieved if the complexity of the existing health care market for children is taken into 

consideration. O ur conclusions show that these complexities, with particular view to the social 

and economic impacts, can be summarised under the following headings: 
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the paediatric market, often highly time consuming consultation processes need to be put 

in place with the range of stakeholders identified in this study. W hilst the incentives and 

rewards address the market constraints from a global perspective, an in-depth, case-by-

case review of the needs and desired effects within the proposed framework will ensure 

stakeholders views, in particular those of patients and advocates, but also those of 

pharmaceutical companies are taken into account. 
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determining the adequacy of paediatric plans, waivers, and deferrals, it is important that 

the PB  be both in fact and in perception seen as neither favouring nor discriminating 

against any stakeholder group. 

• ����
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current framework requires wider consideration of investment costs into existing and 

new medicines. The proposed Regulation intends to adjust medicinal consumption from 

the supply-side (the production of tested medicines) but does not target prescription and 

over-the-counter (O TC )-sales directly. Health professionals may not be convinced of the 

need to use licensed drugs, when independent studies or clinical judgement determines 

use of existing medications. The investment costs for new medicines are substantial, and 

at this stage we have no guarantee that newly licensed drugs will always be the preferred 

option. In addition, the costs and benefits appear to be unequally distributed between 

originator and generic drug companies. However, the investment considerations need to 

be balanced against the potential long-term public health benefits in society, and the 

increased knowledge and understanding that would be created for this market. 
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showed that the majority of stakeholders, with the exception of generic companies, 

welcome the main measures proposed provided to stimulate originator companies to 

invest in this market, there are ethical considerations that need to be taken into account. 

C linical trials require recruitment in the paediatric population. W hilst this may not 
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present concerns in the population affected by severe diseases, because the focus of 

attention and care is much increased during that period, children who are not affected by 

serious disease may be exposed to risks in clinical trials. However, any theoretical risks 
from clinical trials have to be balanced against the current situation where everyday 

children across Europe are exposed to proven risks of treatment with untested, unlicensed 

medicines. 
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European health care systems are striving towards responsive as well as affordable and 

cost-effective health care provision. This will require a careful balance of incentives and 

rewards between innovator and generic companies. The promotion of generic drugs has 

increasingly been viewed as an attractive costs saving option for European reimbursement 

systems, because these drugs are cheaper. However, this requires both short-term and 

long-term views of stimulating and rewarding research efforts in the immediate future, 

and ensuring access to medicines in the long run. The proposed Regulation achieves the 

opposite effect in that it delays the entry into the market of generic drugs and seems to 

disproportionately reward the originator drug companies for their compliance with the 

requirements. 
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���    The use of new medicines requires close 

surveillance of their effectiveness and potential adverse effects on childrens’ health, 

potentially over long time periods. This requires a large amount of resources be spent on 

reporting schemes. At this stage, many reporting schemes have failed to account for 

accurate adverse drug events and wider health implications. Therefore, adequate 

surveillance methods and resources need to be put in place to ensure we learn of the 

benefits and risks of paediatric medicines 
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There is a serious lack of testing of medicinal products in the paediatric population, i.e. the 

population between 0 and 18 years. As a consequence, paediatric medication is often a variation 

on medicines authorised for adult use only. M any drugs prescribed to children are not licensed 

for use in children or are prescribed off-label (i.e. outside the terms of the product licence; e.g. 

off-label for age, for dose, route of administration and frequency, or for indication). 

W ithout detailed knowledge of the effect of medicines in paediatric use, children are exposed to 

an unnecessary level of risk. There is little or no information on the type and incidence of adverse 

drug reactions (ADRs) related to dosage, age or frequency of administration. Such reactions can 

be life threatening or at the very least require additional treatment. C hildren may receive 

ineffective or second-best treatment when the dosage is not optimal or when new medication has 

not been approved for paediatric use.1 The low rate of paediatric testing consequently can reduce 

the quality of life of affected children, raise the costs of health care (e.g. through longer 

hospitalisation) and increase child mortality. 

The market and current regulations apparently cannot fulfil the demand for paediatric medicinal 

products without resorting to “less than fully authorised” delivery of medications. Full 

authorisation can only come from evidence based upon clinical trials in the paediatric population, 

but there are currently no appropriate incentives for pharmaceutical producers, and no 

regulations that encourage or enforce the testing of medicines in children. In addition, paediatric 

drug research is considered difficult. Some of the main obstacles are patient recruitment and 

consent (of parents and children), uncertain long-term toxic effects resulting in risks, ethical and 

human rights issues, and the difficulties in designing paediatric clinical trials. M oreover, the lack 

of expertise in this area, for instance in paediatric pharmacology, requires an appropriate 

infrastructure to be put in place. A structural solution is needed that remedies the short-term 

problems and ensures the long-term quality of health care for children. 

O verall, the lack of tested medicinal products adapted to paediatric use is a complex problem 

with multiple aspects. It involves economic problems (e.g. lack of proper incentives), ethical and 

legal issues (e.g. the liability of health care professionals), and practical problems (related to 

paediatric testing). C onsequently there is no single solution. 

As the abovementioned problems exist throughout the European U nion (EU ), the European 

C ommission (EC ) aims to address the problems at a EU -level. The integration of the New 

Accession States (NAS) –with a younger population and fewer resources– in the EU  in 2004 

makes it even more urgent to address these problems. 

                                
1 For example, in the 1960s many drugs that had not been studied in children were labelled as “not to be used in 

children” even though they were also effective against childhood diseases (‘t Jong, 2002: p. 12). 
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In the beginning of 2002, two regulations were drafted to stimulate the development of 

medicines for paediatric use, one regulation focusing on patented products and one on off-patent 

products. In November 2003 the two proposed Regulations were merged into one draft 

Regulation on medicinal products for paediatric use (hereafter called the Regulation), after which 

it was discussed within the ad hoc group on paediatrics of the Pharmaceutical C ommittee. 

C hapter 2 of this report describes the draft Regulation in more detail.   

The main objective of this research is to conduct an extended impact assessment; that is to 

examine the economic, social, and environmental impacts of the proposed EC  Regulation as well 

as to examine the impact on sustainable development. For this purpose three main tasks have 

been distinguished:  

 

1. Identifying stakeholders and mapping their views, 

2. M easuring the current and future effects without policy change, and  

3. The impact assessment itself.  

) ���	��������

The value chain of medicinal products – innovation, production, and marketing – includes a 

wide variety of stakeholders. Not every group will be equally affected by the proposed Regulation. 

In order to make reliable and complete predictions of the impact and the associated risks and 

uncertainties of the proposed measures, a good understanding of the views and constraints (or 

disincentives) of the stakeholders that are affected by the Regulation is required. W ithout such 

understanding the impact assessment will most likely fall short. An analysis of views and 

constraints helps to identify where markets may fail and regulation may be ineffective. It will help 

identify possible risks of non-compliance and outline the scope for self-regulation as opposed to 

the need for intervention. 

W e have used a number of different methods to identify stakeholders and map their views. For 

identifying stakeholders we studied the literature on (1) medicines for paediatric use2 and on (2) 

the regulation of pharmaceuticals (for paediatric use) in EU -countries3 (Jakubowski and Busse, 

1998; K avanos, 2002a; 2002b). To map the views of relevant stakeholders we (3) interviewed a 

selection of stakeholders (a total of 23 persons, interviewed by telephone and/or face-to-face), and 

(4) studied position papers and statements regarding medicines for paediatric use (EFGC P News, 

2002; EFPIA, 2003; EFPIA Paediatric W orkshop, 2003; EFPIA Position Paper, 2002a; 2002b; 

2003; EGA, 2002; EM EA, 2002; 2003; FIP, 2000; U K  Neonatal and Paediatric Pharmacists, 

2002).  

To measure the current and future effects without policy change, we have performed a literature 

review regarding the off-label and unlicensed use of paediatric medicines. Q uantitative estimates 

of the number of children affected and the costs involved were made on the basis of statistical 

information in existing publications and databases (e.g. O EC D Health Data and W HO  Data – 

European Health for All Database). 

To gain a better understanding of the potential impact of the Regulation, we have used the 

interviews with representatives of different groups of stakeholders (e.g. regulatory agencies, health 

                                
2 W e began with a literature review, which we performed for a study on pharmaceutical drug use in children (Geesink, 

V an Beusekom, V an het Loo et al, 2002). This literature review was updated for the years 2001-2003. 
3 W e made a description of the pharmaceutical regulation in all EU  M ember States countries, which is available upon 

request. The information is almost integrally taken from the study ‘Health Technology Assessment and the European 

U nion’, which was financed by and prepared for the use of the European C ommission, Directorate-General for 

Employment, Industrial Relations and Social Affairs in 1998 (Banta and O ortwijn (eds.), 2000). 
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care professionals, and pharmaceutical companies) as well as a range of position papers. In 

addition, we have reviewed existing databases and the literature to gain insight in the possible 

economic and social impacts of the proposed Regulation. 

The intention was to identify different stakeholders at EU  level, in the U nited K ingdom (U K ), 

Germany, the Netherlands, and Italy. The final selection of key informant interviews was 

discussed with the European C ommission and based on informant availability. Given the large 

number of stakeholders and the limited time available, we decided to interview a selection of 

stakeholders, with a focus on stakeholders at EU -level. In those instances where we were not able 

to interview a representative of a stakeholder group at EU -level, we contacted a representative of 

that group in a sample of M ember States. Almost all stakeholders responded positively to our 

invitation. 

To this information, we applied our own quantitative projection analyses and qualitative 

stakeholder analyses. 

- ����
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This report describes the results of the study, divided into three tasks: 

 

• Identifying stakeholders and mapping their views 

• M easuring the current and future effects without policy change 

• The extended impact assessment 

These first steps in our analysis concern a description of the context in which the Regulation is to 

be applied. W e list the stakeholders that are directly and indirectly affected by the proposed 

Regulation, and map their views. In addition, we identify the extent of the problem. The 

outcomes of the first two tasks serve as input for the impact assessment. 

C hapter 2 presents the Regulation, which has been proposed to stimulate the development of 

medicines for paediatric use. In C hapter 3 we describe the extent of the problem regarding the 

use of medicines in children (at this moment and in 2015). The extended impact assessment itself 

is presented in C hapter 4. Recommendations regarding the design, the implementation and 

evaluation of the Regulation are presented in Annex 1. 
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The proposed Regulation aims to provide incentives where the market is able to self-regulate and 

set requirements where market failures are more likely to persist and government intervention is 

needed. M oreover, the C ommission has tried to find ways to balance individual and social costs 

and benefits, to avoid outright losers and distributional inefficiencies but work for a win-win 

solution, and to prevent new regulatory and market failures from occurring. 

The higher objective of the proposed Regulation is to improve the health of the children of 

Europe. It aims to achieve this objective by (1) stimulating the development of medicines for use 

in children, (2) ensuring that such medicines are appropriately researched and authorised, (3) 

improving information on the use of medicines in children of different ages, and (4) achieving 

these aims without delaying the authorisation of medicinal products for other segments of the 

population. 

# 	! �! ��������"�	"	������������	
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The Regulation is a regulation for all medicines (adult and paediatric). The requirements in the 

Regulation will not apply to marketing authorisation applications that are ongoing when the 

Regulation enters into force. However, once those medicines are licensed the Regulation will 

apply to them. The Regulation consists of two types of provision, namely substantive provisions 

(the requirements, rewards, incentives, and support measures that form its core) and procedural 

provisions (infrastructure, administrative procedures, legal and regulatory context). In our analysis 

we have primarily focused on the substantive provisions and included the procedural provisions 

where they have a relevant impact on one or more stakeholder. 

The articles in the proposed Regulation have been rearranged to reflect their nature. W e have 

identified five groups of provisions: 

 

• Core requirem ents: The requirement to include the results from studies carried out 

according to an agreed paediatric investigation plan in a marketing authorisation forms 

the core of the Regulation. 

• Rew ards and incentives: In exchange for the costs and effort involved in meeting the core 

requirements the producers of originator medicines are given a form of IPR (intellectual 

property right) protection, an extension of the Supplementary Protection C ertificate 

(SPC ). There is no requirement for drug manufacturers of medicines not covered by 

patent or SPC . For these companies (generic and innovative) it is possible to apply for a 

paediatric use marketing authorisation (PU M A). This is a specific marketing 

authorisation exclusively for paediatric use, associated with a period of data protection.  
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• Additional requirem ents: In order to guide the effects of the core requirements in the right 

direction, a number of additional requirements has been included. For example, for 

products already on the market which gain a paediatric indication the marketing 

authorisation holder must market the tested product within 12 months of the date of 

approval of the application for a marketing authorisation, so that the paediatrically tested 

product also becomes available. 

• Facilitating m easures: The two main facilitating measures concern waivers and deferrals. 

W aivers will be granted to avoid unnecessary testing. Deferrals govern the period of 

transition, and – when the Regulation is established and working –ensure that the 

requirement for paediatric data never delays a product being made available for adults 

(e.g. when it is considered safer to study the use of a drug in adults before children). In 

addition, the C ommission will provide pharmaceutical companies with a direct path to 

the centralised procedure. Facilitating measures can be requested, although the PB can 

grant both waivers and deferrals without such a request. 

• Support m easures: The Regulation will lead to investment in the creation and exchange of 

knowledge about paediatric medicines, clinical trials involving children, and in a study 

fund to advance the development of medicines for use in children. Support measures are 

available when needed. 
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Figure 2.1. shows how the various provisions apply to four different groups of products: new 

products (not yet authorised) (I), patented, authorised products not tested for use in children (II), 

off-patent, authorised products, not tested for use in children (III), and authorised products 

already tested for use in children (IV ). 

This overview also shows to some extent how the provisions of the proposed Regulation are 

connected. The most important relations have been marked with arrows and concern (1) the 

rewards provided to compensate for the core requirements, (2) the incentives (related to the 

PU M A), and (3) the additional requirements that are conditional on the rewards and incentives. 

��������"�	����	
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To understand the nature of the Regulation and its economic, social and other impacts, the 

contents of the proposed Regulation need to be explained. W e have used the draft version of the 

Regulation to describe the key provisions. It m ust be em phasized that this is not a final or otherw ise 
approved version of the text. The descriptions merely serve to help the reader understand the 

various provisions of the Regulation. 

�	�����*����� �
���

Paediatric investigation plan A paediatric investigation plan will be submitted and shall include 

details of the timing and the measures proposed to assess the quality, safety and efficacy of the 

medicinal product in all paediatric populations that may be concerned. In addition, all measures 

to adapt the medicinal product to make its use more acceptable, easier or more effective for 

different paediatric subpopulations shall also be described. 

The paediatric investigation plan is the plan for a set of studies that must be conducted for a 

product to be permitted to enter the market (unless a waiver has been granted). The results of the 

studies will include details regarding the safety, quality and efficacy of a product and when 

applicable information about how to make the product more acceptable, easier or more effective 

for specific target groups. Submission and discussion of the plans is expected to contribute to 

raising the standards of paediatric investigations throughout the EU . 

M arketing authorisation requirem ent for new  products In order to obtain a marketing authorisation 

for a medicinal product for human use that is not authorised when the proposed Regulation 

enters into force, the application shall include the data determining the conditions in which the 

medicinal product may be authorised to treat the paediatric population or certain of its 

subpopulations. 

N ew  indications, dosage form s or routes of adm inistration for authorised m edicinal products The 
requirement to include the data determining the conditions in which the medicinal product may 

be authorised to treat the paediatric population or certain of its subpopulations may also be 

applied to applications for authorisation of new indications, new pharmaceutical forms and new 

routes of administration concerning authorised medicinal products. This does not apply to 

products authorised via the generic licensing route. 

As indicated above, the requirement is to include the results from studies carried out according to 

an agreed paediatric investigation plan, and not for the investigation to prove that the medication 

in question is safe and effective for use in children. The proposed Paediatric Board (PB) of the 

EM EA will be responsible for the evaluation of the proposed plan and, in many cases, for 

evaluation of compliance of the application for a marketing authorisation with the agreed plan. 

The C ommittee for Proprietary M edicinal Products (C PM P) or national competent authorities 

will assess the quality, safety and efficacy of paediatric medicines. The C PM P may discuss the 

results of the paediatric investigation plan with the PB  and then decides whether or not to grant a 
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market authorisation. The EM EA is the responsible actor to coordinate the activities of the PB 

with other committees. 
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Extension of the duration of the Supplem entary Protection C ertificate� This provision applies to 
products that are covered by a patent or by a SPC . W hen an application for a marketing 

authorisation includes the results of all measures taken in accordance with an agreed paediatric 

investigation plan, the applicant shall benefit from a six-month extension of the SPC . The 

extension is also awarded when the completion of the agreed paediatric investigation plan fails to 

lead to the authorisation of a paediatric indication, but the results of the studies conducted are 

reflected in the summary of product characteristics and, if appropriate, the patient information 

leaflet of the concerned medicinal product. 

The reward is given for additional paediatric investigation, but applies to the marketing of 

paediatric and adult medicinal products. The measure is consequently more than mere 

compensation, but represents a real financial gain for the pharmaceutical industry. This measure 

adjusts the difference between individual costs and social benefits (an externality) by lengthening 

the period during which producers can recover the costs of their investments. A longer duration 

of patent protection increases the returns to investments, thus providing a monetary incentive 

compensating for the requirement of paediatric testing. To receive the reward the product should 

be authorised in all M ember States and the product should be marketed within 12 months. 

Paediatric U se M arketing Authorisation�A PU M A concerns a marketing authorisation granted to a 

medicinal product for a paediatric use which does not fulfil the criteria set out in the first two 

requirements (m arketing authorisation requirem ent for new  products and new  indications, dosage 
form s or routes of adm inistration for authorised m edicinal products), including a new formulation of 

that product. This shall cover only those therapeutic conditions, which are relevant for use in 

paediatric populations. The expectation is that a PU M A will be particularly attractive for small 

and medium enterprises (SM Es) rather than for the big players in the pharmaceutical sector. 

D ata protection for products w ith a paediatric use m arketing authorisation� C ompanies that 

(successfully) apply for a PU M A are rewarded with 10-year data exclusivity for licensing purposes 

that means that only these companies can use the data collected in the paediatric investigation. If 

another company performs its own research (in clinical trials) in order to meet the conditions for 

a PU M A, then it too will receive a period of data exclusivity. The instrument is therefore not 

guaranteed to provide market exclusivity: it offers companies the opportunity to buy market 

access and capture a niche. 
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Placing on the m arket�W hen an agreed paediatric investigation plan has led to the authorisation of 

a paediatric indication and if the product is already marketed for other indications, the marketing 

authorisation holder shall market the product taking into account the paediatric indication within 

12 months of the date of approval of this indication. A product granted a PU M A shall be 

marketed within 12 months of the grant of the marketing authorisation. This measure focuses on 

placing medicines on the market within 12 months of the date of marketing approval. 

Presumably, if the product is not yet marketed, the paediatric indication will be taken into 

account upon the launch of a new product. 

Post-m arketing requirem ents As part of an application for a marketing authorisation that includes a 

paediatric indication, the applicant shall indicate how it proposes to ensure follow-up efficacy and 

possible adverse reactions to the specific use of the medicinal product in the paediatric indication 

in addition to the normal requirement for post-marketing monitoring. The marketing 

authorisation holder will submit an annual report to the PB  that provides an update on progress 

with paediatric studies compared with the agree paediatric investigation plan.    
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This requirement refers to pharmacovigilance, i.e. the monitoring of suspected adverse reactions, 

which is already a requirement under Regulation EC /2309/93 and Directive 2001/83, but which 

would have to be operationalised in such a way as to ensure adequate information on the 

youngest children, neonates in particular. Pharmacovigilance focuses on safety after medicines are 

placed on the market. A company needs to show how they will perform the additional post-

marketing monitoring. In the case of a deferral of paediatric testing (see below), marketing 

authorisation holders are obliged to present an annual report on their progress with paediatric 

studies. The European C ommission is currently developing a separate article on fines to enforce 

compliance.  

Labelling�The name of the medicinal product for which the PU M A is granted shall include a 

superscript of the letter “P” in blue lettering surrounded by the outline of a star, also in blue. This 

measure aims to increase the visibility of medicines tested for paediatric use. 

Pre-existing studies Any paediatric studies completed before the entry into force of this Regulation, 

which have already been submitted for evaluation in a country outside the C ommunity, shall not 

be taken into consideration for the incentives. Any studies, which concern products authorised in 

the C ommunity, shall be submitted to the concerned C ompetent Authority for evaluation within 

one year of entry into force of this Regulation. 

This measure is to dissuade companies from withholding data of completed studies at the time of 

coming into force of this Regulation, which has already been used to gain incentives in the U S. 

Studies completed after entry into force of the Regulation are eligible for both U S and EU  

incentives. In addition, all companies are compelled to submit data on paediatric use, implying 

that the competent authorities can assess the data and product information can be updated. 

���������
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W aivers The PB may agree to waive the requirement in order to apply for a marketing 

authorisation for the data determining the conditions in which the medicinal product may be 

authorised to treat the paediatric population or certain of its subpopulations according to an 

agreed paediatric investigation plan. The PB  may agree such a waiver if an applicant can provide 

evidence suggesting that the concerned medicinal product is likely to be ineffective or unsafe in 

the paediatric population, or that the disease or condition for which the medicinal product is 

intended occurs only in adult populations or if the product does not represent a therapeutic 

benefit over existing treatments for paediatric patients. 

If the PB considers that the medicinal product for which a waiver is requested may produce a 

significant therapeutic benefit in one or more specific paediatric indication(s) different from that 

proposed by the applicant, the waiver shall not be agreed in respect of the concerned paediatric 

indication(s). The PB may also decide to waive the requirement for a class or part of a class of 

medicinal products, taking into consideration the inventory and without any request from an 

applicant. 

D eferrals�The applicant may include a request for a deferral to initiating or completing some or all 

of the studies in the paediatric investigation plan. A deferral focuses on those situations in which 

paediatric information may be submitted until after approval, e.g. when paediatric studies should 

be delayed because safety and/or effectiveness data in adults should be collected first, or when 

awaiting the completion of paediatric studies would delay the availability of a product to adults 

(FDA, 1998). 

Com m unity referral procedure for existing authorisations�For a medicinal product that is already 

authorised via the mutual recognition procedure, an applicant may submit directly an application 

to the centralized procedure. The C ommunity referral procedure allows the C PM P, through the 

C ommission, to dictate to the M ember States what the national marketing authorisation, or part 

of the national authorisations, should state. W hen the C PM P reaches an opinion on paediatric 

use, it is forwarded to the European C ommission. The C ommission issues a decision, which 
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directs the M ember States to update their authorisations with regard to specific wording on 

paediatric use. 
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Paediatric Study Program m e; M edicines Investigation for the C hildren of Europe (M ICE) 
A C ommunity programme shall be created to support studies relating to existing medicinal 

products or existing active substances not covered by a patent or Supplementary Protection 

C ertificate (SPC ), to be used in support of applications for a paediatric marketing authorisation. 

This programme is to stimulate research into off-patent drugs and will ideally lead to licensing 

action but such licensing action is not a necessary result. The requests for funds will probably 

have to meet the requirements for EU  support, most particularly principles of subsidiarity and 

proportionality. For the study programme, separate legislation is needed, and therefore it will take 

some years (after the Regulation enters into force) before the study programme will be 

operational. 

Scientific advice Prior to submission of a paediatric investigation plan and during its 

implementation, the sponsor of a medicinal product for paediatric use may request advice from 

the Agency on the design and conduct of the various tests and studies necessary to demonstrate 

the quality, safety and efficacy of the medicinal product in the paediatric population. This specific 

paediatric scientific advice shall be provided by the Agency without the payment of fees. 

O ther support measures concern C ommunication and C oordination issues. C ommunication and 

C oordination measures would (1) encourage and facilitate the collection by and exchange of 

information between companies and research institutes, (2) enhance transparency of testing and 

regulation, and (3) to prevent the duplication of trials in children which is considered unethical. 

In the Regulation, three measures of C ommunication and C oordination can be distinguished: 

Com m unication and C oordination: survey of existing paediatric uses�W ithin two years of the entry 

into force of the proposed Regulation, M ember States shall collect available data on all existing 

uses of medicinal products by health care professionals in paediatric indications and provide these 

data to the Agency. 

Com m unication and C oordination: inventory�The data collected in the survey of existing paediatric 
uses shall be assessed by the Agency in order to identify research priorities. The PB  will use this 

information to make a first inventory of therapeutic needs. The inventory shall take into account 

the prevalence of conditions to be treated in the paediatric population, the seriousness of the 

conditions to be treated, the availability and suitability of alternative treatments for the 

conditions in the paediatric population, including the efficacy and the adverse reaction profile 

(including any unique paediatric safety issues) of those treatments. 

This measure focuses on identifying which medicines there are, which are off-label, and where 

there are therapeutic gaps that need closing. The inventory may help in focusing the attention of 

policy makers, pharmaceutical companies and health researchers. About half of all medicinal 

products have not been tested for paediatric use. M any of those products do not require such 

testing, although many of these may still require the relevant information to be included in 

marketing authorisations. For those that do require testing some products are in greater need than 

others. A careful selection of priority medicines ensures that scarce public resources and 

regulatory interventions are applied as efficiently as possible, that is, where they are most urgently 

needed and where they will be most effective. This does require careful selection on the basis of a 

precisely defined set of criteria.  

Com m unication and C oordination: netw ork for the perform ance of clinical trials on paediatric 
population�The Agency shall contribute to the coordination of research and comparative studies 

relating to medicinal products for the paediatric population, the development of interdisciplinary 

networks, the exchange of information on clinical practice and the co-ordination of clinical trials 
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in the area of paediatric medicine by establishing a European network with specific expertise in 

the performance of trials in the paediatric population. 

C ommunication and C oordination: the exchange of information Appropriate details of all trials 

carried out in the C ommunity shall be entered into a database and part of the information that 

derives from an agreed paediatric investigation plan will be made accessible to the public. 

Appropriate details of trials that are part of an agreed paediatric investigation plan and that are 

carried out in third countries shall also be entered into the database. Details of the results of all 

studies conducted in accordance with an agreed paediatric investigation plan, whether conclusive 

or not, shall be published with all relevant conclusions for medicinal products in the same 

therapeutic class that cover the same proposed paediatric use. 

The creation of knowledge databases and the search for best-practice solutions is a key element in 

the public policy research of the European C ommunity and of the national governments of 

M ember States. The PB  will play a central role in the establishment of a network: EM EA will 

coordinate/facilitate a network for the performance of clinical trials. The benefits will be to 

coordinate academic research and to provide a coordinated network of centres to conduct 

industry sponsored studies. The measure does not put the infrastructure in place, but merely 

prepares it or expresses an intention. The M ember States, the industry, and academia have the 

responsibility of setting it up and making it work. 

��� � ����	��������������	
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In 2002, two regulations were drafted to stimulate the development and testing of medicines for 

paediatric use, one regulation focusing on patented products and one for off-patent products. In 

the end of 2003, these draft regulations were integrated into one draft Regulation on medicinal 

products for paediatric use. 

The draft Regulation, which focuses on (i) new products (not yet authorised), (ii) patented, 

authorised products not tested for use in children, (iii) off-patent, authorised products, not tested 

for use in children, and (iv) authorised products already tested for use in children, consists of 

substantive provisions (requirements, rewards, incentives, and support measures) and procedural 
provisions (infrastructure, administrative procedures, legal and regulatory context).  

 

The most important provisions of the proposed Regulation concern: 

1. the reward (an extension by six m onths of the duration of the period of supplem entary patent 
protection) provided to compensate for the core requirements (paediatric investigation 

plan and the requirement to include the results from studies carried out according to an 

agreed paediatric investigation plan as part of an application for a marketing 

authorisation or (in specific cases) an application for a new indication, new route of 

administration or new dosage form); 

2. the incentive (data protection  (i.e. exclusivity) for products with a paediatric use 

marketing authorisation - PU M A); and  

3. the additional requirements that are conditional to the rewards and incentives. 
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The Regulation on medicinal products for paediatric use may have an impact on a wide variety of 

different stakeholders (such as pharmaceutical companies, insurers, hospitals, doctors, other 

health care professionals, and children and their parents or guardians). They interact in the 

market for paediatric medicines4, especially in phase III and phase IV  of a drug testing life cycle5.  

In essence the Regulation tries to balance two basic needs: 

 

• M aintaining and protecting the health and quality of life of children 

• The economic viability and sustainability of the pharmaceutical industry 

C hildren need safe medication to provide them with appropriate treatment and to avoid adverse 

drug reactions (ADRs) and –possibly– death. The lack of safe medicines puts children at potential 

and actual risk of suffering undesirable health effects. Paediatric medicines have to be tested, 

developed and produced, which is only possible if the right incentives are provided to the 

pharmaceutical industry. C hildren and the pharmaceutical industry are the most important 

parties in this Regulation. The Regulation indirectly but significantly affects other stakeholders 

involved in paediatric medicine, such as general practitioners (GPs) and other professionals 

providing medical care, pharmacies, government departments and regulatory agencies, researchers 

in academia and other research institutions and insurance companies (see section 3.2). The views 

of those who prescribe medicines are particularly important, as they are involved in judging the 

effectiveness of medicines on a day-to-day basis.  

In this C hapter, the extent of the problem is described on the basis of the incidence of health 

problems in the paediatric population (3.3), the role of the pharmaceutical industry (3.4), the 

individual and social costs related to paediatric medicines (3.5) and a projection of the extent of 

                                
4 By “paediatric medicines” we mean pharmaceutical products whose appropriate use, dosage, route of administration 

and duration of use have been established through scientific evidence for paediatric populations.  
5 Phase III (takes around three years): Randomised trials in larger patient groups with the purpose of determining the 

short and long term safety/efficacy balance of the active ingredient, as well as to assess its overall and relative 

therapeutic value when compared with established therapies (i.e. effectiveness). The pattern and profile of more 

frequent adverse reactions must be investigated and special features of the therapy must be explored (e.g. clinically 

relevant drug interactions, factors leading to differences in effects such as age etc.). See: http://www.hc-sc.gc.ca/hpfb-

dgpsa/tpd-dpt/goodclin_e.pdf 

Phase IV  (varies in length):    Phase IV  trials are conducted after initial granting of marketing authorisation. The purpose 

of these trials is monitoring effectiveness of the approved intervention in the general population and to collect 

information about any adverse effects associated with widespread use (NIH, 2004). In addition, Phase IV  trials studies 

often compare a drug with other drugs already in the market, and may also establish the cost effectiveness of approved 

treatments (JM  C linical Trials, 2004).  
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the problem in 2015 (3.6).6 In our analysis of the current situation, we focus on the EU -15 and 

the 10 NAS countries of 2004 (C yprus, C zech Republic, Estonia, Hungary, Latvia, Lithuania, 

M alta, Poland, Slovak Republic and Slovenia). Bulgaria and Romania were included when 

projecting the extent of the problem to 2015. 

W e have found that the information to determine the extent of the problem is often not available 

or insufficient. For example, information on medical treatment and medicinal consumption is 

not sufficient to make a complete estimate. There are little or no data to identify the number of 

individuals that receive treatment or that suffer the consequences of inadequacies in medication. 

Similarly, there is a lack of age-specific information on medicinal consumption. O n an aggregate 

level some types of relevant data are available. For example, data on the number of doctors’ visits 

per inhabitant, the number of admissions into hospitals, and the total daily consumption of 

different types of medicinal product are available, although rarely specified by age. 

The analysis will consequently have to rely heavily on estimates of indicators based on 

assumptions (e.g. the assumption that the age distribution of the general population applies 

equally to the aggregate statistical data available) and on a literature review of case studies. 

������	������
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To understand the potential impact of the proposed Regulation for the different stakeholder 

groups, it is important to first identify who the key stakeholders are, and to assess the impacts of 

the Regulation on these stakeholders. W e have identified the following key stakeholders in the 

field of medicines for paediatric use:  

 

• Pharmaceutical industry (innovative and generic);  

• Regulatory authorities (on EU  and national level);  

• Health care professionals (paediatricians, general practitioners, pharmacists, and nurses); 

and   

• General public (advocate groups; patient groups). 

• In addition, there are other actors that play a role in this market, such as the medical 

research community and health insurers.  

����� �����������
�������

The pharmaceutical industry takes a leading role during the innovation phase and throughout the 

drug development period. The industry has close contacts with the research community and 

government agencies to establish the viability of investments. O nce a marketing authorisation has 

been granted, the pharmaceutical companies are heavily involved in the marketing phase, 

involving private and public healthcare purchasers and providers. Throughout the patented 

period, the industry is still involved in ensuring the safe production and supply of the drug, 

although the responsibility of ensuring safety and effectiveness also lies with healthcare 

professionals, healthcare purchasers, regulatory bodies and consumers. Generic companies and 

wholesalers will play an important role in the continued use and promotion of the drug in the 

off-patent period. Generic companies, that provide cheaper drugs, may have an important role to 

                                
6 In this report, the paediatric population comprises all individuals up to and including the age of 17. The data 

generally refer to different age groups (e.g. 0 to 19 years old). W e have not tried to adjust the data to fit in with the 

official definition of the paediatric population. 
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play in the development and testing of existing paediatric therapies that are currently used off-

label.   

At the EU -level, the following organisations represent pharmaceutical companies based in 

Europe. 

 

• ������� � =�	������ � ��� ���� �������� 
�	�������� �	 � � ����������������� � =�	������ � ��� ���� �������� 
�	�������� �	 � � ����������������� � =�	������ � ��� ���� �������� 
�	�������� �	 � � ����������������� � =�	������ � ��� ���� �������� 
�	�������� �	 � � ����������� 6�=�
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EFPIA is an organisation representing the innovative pharmaceutical industry operating 

in Europe. . . . The members of EFPIA are pharmaceutical companies undertaking research, 

development and the manufacture of medicinal products for human use. Its mission is 

“to promote pharmaceutical research and development and the best conditions for 

companies to bring to market medicines that improve human health and the quality of 

life around the world.” EFPIA has published a position paper in which it presents its 

views regarding the draft Regulation on medicines for paediatric use. (www.efpia.org)    

• ������� �> �������� �	 �������� ��������� �6�> � 7*������� �> �������� �	 �������� ��������� �6�> � 7*������� �> �������� �	 �������� ��������� �6�> � 7*������� �> �������� �	 �������� ��������� �6�> � 7* EGA is an organisation representing 

European pharmaceutical companies producing generic medicines. The members of 

EGA include national pharmaceutical industry associations (from both EU  M embers 

States and the Accession C ountries) and companies. Regarding the development of 

pharmaceutical legislation and guidelines, EGA is in constant dialogue with various 

international and national agencies, including the EU . (www.egagenerics.com) 

As the impact of the proposed Regulation may be different for different types of pharmaceutical 

companies (manufacturers of originator medicines versus manufacturers of generic medicines) 

both of the above organisations are key stakeholders. In addition, the successful introduction of a 

drug depends on marketing companies to promote the product to the right audience and as 

widely as possible.  

�������	�������	�������

Regulatory authorities have an important role to play in the initial innovation phase, as they 

approve clinical trials and also offer scientific advice (on a voluntary basis) to the pharmaceutical 

industry. The environment for testing and safe conduct of trials requires the approval of 

regulatory authorities, as well as monitoring of test results and filing procedures for new drug 

applications. In Europe, there are two routes for gaining a marketing authorisation for medicinal 

products: a centralised procedure (at the European level) and a decentralised or mutual 

recognition procedure (at the national level). In the centralised procedure, applications are 

submitted directly to the European Agency for the Evaluation of M edicinal Products (EM EA) to 

be evaluated by the C ommittee for Proprietary M edicinal Products (C PM P) regarding quality, 

safety and efficacy.  

 

• European Agency for the Evaluation of M edicinal Products (EM EA). EM EA is a 

European Agency responsible for the regulation of medicinal products in Europe. 

EM EA’s main task is to co-ordinate the licensing system and the scientific evaluation of 

the safety, quality and efficacy of medicinal products for human and veterinary use 

throughout the EU . The C PM P is EM EA’s scientific committee responsible for human 

medicines. (www.emea.eu.int)  

If an authorisation is granted under the centralised procedure, it is valid throughout the whole of 

the EU . The centralised procedure is compulsory for biotechnological products, and optional for 

other new and innovative products. The mutual recognition procedure applies to the majority of 

conventional medicinal products and is based on the existing multi-state procedure. It works on 

the principle of mutual recognition by EU  M ember States of their respective national marketing 
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authorisations. Purely national authorisations remain available for medicinal products to be 

marketed in just one M ember State. O ften the mutual recognition procedure is seen as an 

advantage for small companies wishing to access niche markets. From a public health viewpoint 

the main disadvantage is that the mutual recognition procedure means that products do not have 

to be authorised in all European M ember States (and therefore a product will not be available 

throughout whole of Europe). 

# ����� ������"�	�����	
����

Health care professionals are increasingly involved when we move down the value chain. W hilst 

health care professionals assume an important role in guiding pharmaceutical companies with 

respect to the need for development of paediatric drugs, this stakeholder group starts to be more 

seriously involved at phase IV , when manufacturers want to establish the potential impact of the 

drug on the current market. Pharmaceutical companies closely liaise with health professionals 

towards the end of the trial period for marketing purposes.  

The crucial role health care professionals play in the on- and off-patent periods lies with their 

preference in delivering health care using high-quality products, and promoting drugs through 

pharmacists. In the absence of licensed medicines that are tested specifically for their use in 

children, doctors can prescribe drugs that are not licensed for use in children (Guiton, Reith, 

Isitt, 2002). Furthermore, these drugs prescribed by doctors can be dispensed by pharmacists and 

administered by nurses or midwives.  Liability is an issue for health professionals, especially when 

product manufacturers are only likely to be found liable if harm results from a defect in the 

product.  Therefore legal responsibility for prescribing falls to the doctor who signs the 

prescription (M TRAC , 2004). Doctors’ decisions concerning the type of medicine they prescribe 

is based upon clinical judgement. M TRAC  (2004) states that a doctor will not be found 

negligent in a court of law if he can convincingly demonstrate that “he acted in accordance with a 

responsible body of relevant professional opinion”. If problems arise after receiving a drug that 

was not licensed for use in children, doctors are unlikely to be found negligent if they have 

 

• taken steps to become familiar with the effects and side-effects of the drug, 

• are able to monitor that drug completely, and 

• have access to effective consultant support (M TRAC , 2004). 

The main groups of health care professionals dealing with medicines for paediatric use are 

medical doctors (general practitioners, paediatricians, etc.) and pharmacists. O rganisations 

representing these groups at the EU -level include:  

 

M edical doctors  

• ���
��
�� �	� � ������ 	 �� $��	"��
� 3 	��	��� 1��) $2�    C PM E is the umbrella 

organisation representing European doctors. The members of C PM E are the national 

associations of medical doctors in the 17 EU /European Economic Area (EEA) M ember 

States and in 14 other European countries. C PM E’s aim is to promote the highest 

standards for public health and medical practice at the EU  level. (www.cpme.be) 

• $��	"��
� 5 
�	
� 	�� 6 �
����� ��������	
���� 15 $) - 2�    U EM O  is an organisation of 

national, nongovernmental, independent organisations representing general practitioners 

in the countries of Europe. U M EO  encompasses organisations from all EU  member 

states and several other European countries. As a recent Dutch study (‘t Jong, Eland, 

Sturkenboom et al, 2002) showed that off-label and unlicensed prescription of medicines 

to children is also frequent in general practice (15.3%  unlicensed prescriptions and 
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13.6%  off-label prescriptions), general practitioners form an important stakeholder 

group. (www.uemo.org) 

• 5 
�	
�	��7 ���	
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primary objective of U NEPSA is to “encourage cooperation between national paediatric 

societies/associations in Europe in their task to promote child health and comprehensive 

paediatric care.” Furthermore, it aims to improve dissemination of information, and to 

encourage the conduct of research in paediatrics. Its members are national paediatric 

associations. (www.unepsa.org) 

• �	
��������	
�	 ��$��	"��
��"����������
 �������������1�$��2�    C ESP is a subgroup of 

the U nion of European M edical Specialists (U EM S) and is the mechanism by which 

specialist medical services are recognised within the EU . C ESP has set up a European 

Board of Paediatrics (EBP), which is responsible for developing guidelines for common 

standards of training for paediatricians within the EU . (www.uems.be) 

Pharm acists:  

• $��	"��
 ��	������	�����
���������� ����1$���2�    ESC P is an international association 

founded by clinical practitioners, researchers and educators from several European 

countries. Its overall mission is to develop and promote the rational and appropriate use 

of medicines by the individual and by society. M embers include clinical pharmacists, 

hospital pharmacists, community pharmacists, researchers and educators from 53 

countries. (www.escpweb.org) 

• 0
���
���	
��� ����� ���������� �������	
� 10�2�    FIP is a worldwide federation of 

national pharmaceutical (professional and scientific) associations, which has a mission “to 

represent and serve pharmacy and pharmaceutical sciences around the globe”. Although 

FIP is a federation of associations, any pharmacist or pharmaceutical scientist can apply 

to become a member of FIP. FIP’s has an important role in the education in and 

development of the practice and science of pharmacy. (www.fip.org) 
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Patients/public are the ultimate stakeholders. Their main interest is to receive safe and effective 

drugs, which are convenient to take. In addition to health care professionals, the general public 

plays a crucial role in stimulating demand for paediatric drugs. In Phase IV , the public has a role 

in evaluating the drug’s effectiveness and use in the market, and patients and their families are 

crucial parties in raising awareness thus contributing to the successful application of certain drugs. 

They have power to advocate and stimulate the innovation process of drugs and, at later stages, 

the widespread coverage of effective drugs on the market.  

There are different advocate groups that represent patients at a European level, including:  

 

• $��	"��
 �	���
�����	
 ��	 ����������������1$��	����2�    Eurordis is an alliance of patient 
associations and individuals dedicated to improving the quality of life of all people in 

Europe with rare diseases and their families and supporters.  Its mission is “to build a 

strong pan-European community of patient organisations and people living with rare 

diseases, to be their voice at the European level, and - directly or indirectly - to fight 

against the impact of rare diseases on their lives”. (www.eurordis.org) 

• $��	"��
������
��	��� �1$�2� EPF was created in early 2003, by 12 European patient 

organisations. The aim is to establish one European patient body to address issues 

concerning the interests of patients in the European healthcare debate. 

(www.europeanpatientsforum.org) 
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• $��	"��
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�1�$5 �2�    BEU C  is a Brussels based federation of 

36 independent national consumer organisations from the EEA countries, i.e. the EU  

countries, the Accession C ountries, and Norway, Liechtenstein and Iceland. Their 

mission is to “try to influence, in the consumer interest, the development of EU  policy 

and to promote and defend the interests of all European consumers”. (www.beuc.org) 

• $��	"��
� �����	�� � �����
�� - ���
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EPPO SI    is the European partnership of patients' organisations, science and industry 

working on health care policies towards treatment and prevention of serious diseases. 

The platform is concentrating its activities in the field of health care policy making, with 

a focus of attention on the promotion of patients’ interests. They are particularly 

interested in “finding ways to promote funding and facilitate the development and 

availability of innovative medical solutions to all individuals in need”. (www.epposi.org)    

• $��	"��
� 	��� � �	�� 6 		�� ���
����� ��������� 1$6 ��2�    EFGC P is a not-for-profit 

organisation established by, and for, those with a professional involvement in clinical 

research. It is dedicated to promoting the interests of patients in clinical research through 

the development of European ethical and scientific standards. (www.efgcp.org) 

As the above list indicates, there is no European patient organisation specifically aimed at 

representing the interests for children that need medical care. These organisations are, however, 

involved in several specific issues that are relevant to the prescription of medicines to children. 

The proposed Regulation may have an impact on the quality of the medical care available to 

children, on research and development of medicines for both common and rare diseases, and on 

the way in which research is being conducted.  

# ����� ��
��������

Another group of stakeholders that may be affected by the Regulation are health insurers.  Health 

insurers are involved in the reimbursement of prescribed drugs. The way in which national health 

care systems have arranged the reimbursement of health care costs in general (e.g. public and/or 

private health insurance system) differ. At the European level the following organisation focuses 

on insurance issues: 

 

• �	� ��;�$��	";�
������ �����
����1�$� 2�    C EA is    the European federation of national 

insurance associations. The C EA represents the common interests of European insurers 

by promoting, defending and illustrating their views in international bodies, encourages 

cooperation between member national associations. C EA’s involvement in the field of 

medicinal products for paediatric use is very limited. However, its members may be 

impacted by the draft Regulation. (http://www.cea.assur.org/) 

�������� ��	� � �
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Finally, we identified the research community as a group of stakeholders that may be affected by 

the Regulation. The following organisation represents the medical research community on a 

European level: 

 

• $��	"��
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� 1$7 3 0�2�� ENDIC  is a 

European professional organisation facilitating both clinical and scientific research into 

medicines for children. Its primary objectives are to “promote research in the field of 

paediatric pharmacology” and to “offer a forum for exchanges between pharmacologists 

and clinical physicians about more adequate drug administration in this population”. 

(www.vct.be/demo/ esdp/homeset.html) 
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A substantial proportion of medicines is prescribed to children in the absence of sound scientific 

evidence regarding the effectiveness of the drugs (Geesink, V an Beusekom, V an het Loo et al, 

2002). Recent studies (e.g. Turner, Nunn, Fielding et al, 1998; C onroy, M cIntyre, C hoonara, 

1999) have shown that many drugs prescribed to children in paediatric and especially neonatal 

care are not licensed for children or are prescribed off-label (‘t Jong, Eland, Sturkenboom et al, 

2002). Although off-label does not necessarily cause adverse events, there are certainly examples 

of situations in which ADRs have occurred (‘t Jong, Eland, Sturkenboom et al, 2002). 

The purpose of licensing a drug is to ensure that adequate standards of quality, safety and efficacy 

are met. In the absence of paediatric drug research, a product licence is not granted and scientific 

evidence regarding the quality, safety and efficacy may be lacking.  

The availability of a licensed product does not guarantee appropriate prescription of medicines to 

children. M edicines may also be prescribed off-label –i.e. outside the terms set in the product 

licence– and may be prescribed off-label in relation to age, indication, dose or frequency, route of 

administration, or formulation. 

For children the nature of the problem has three degrees of severity: 

 

• Risk: the consumption of untested medicines can but need not lead to illness or death. 

• Illness: adverse drug reactions (for example, when dosage or frequency are inappropriate 

for use in children); sub-optimal or ineffective treatment (for example, when more 

effective but untested medication is denied or when dosage is too low). 

• Death or severe long-term impairment. 
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How many children fall into each of the categories of the types of effect and the degrees of 

severity? The first task of the measurement of the extent of the problem would be to obtain 

estimates of the numbers of children that are put at risk by the use of unlicensed and off-label 

medicines, those experiencing a decline in their quality of life due to adverse drug effects and 

ineffective treatment, or those who died as a direct result of the use of medicines untested in 

children or because effective medicines were not available. Figure 3.1. provides a schematic view 

of the paediatric population relevant to this problem. 

The EU , the NAS countries, and Bulgaria and Romania combined have over 100 million 

children in the age range of 0 to 19. This represents 22.2%  of the EU  population and 24.2%  of 

the population of the NAS-12 countries in 2003 (Table 3.1.). 

Since every child is occasionally ill and needs some form of medication, the population that is 

potentially affected by the Regulation is substantial. 

# ����� ���������������"�	�������	 �����"����������"	"�����	
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Statistical information about medical treatment on a high level of aggregation generally relates to 

the total population that receives health care. In addition, it is fairly difficult to estimate the 

number of individual patients rather than the number of cases. However, for some specific 

disorders there are data regarding resource utilisation in children (e.g. in-patient resource 

utilisation in asthmatic children: V alovirta, K ocevar, K aila et al, 2002). 

The best age-specific aggregate data are available for the U nited K ingdom. Table 3.2. presents a 

summary for the year 2001. The data show that adults – and especially those over 55 – account 

for the greater part of hospital treatment in terms of the number of patients, persons and bed-

days. C hildren in the age groups 1-4, 5-14 and 15-24 comprise 14.6%  of hospitalised patients, 

17.2%  of hospitalised persons, and only 7.7%  of bed-days. Similar data for Spain show that 

patients under the age of 24 represent 16.6%  of the total hospital population. 

M ore useful is the comparison of hospitalised persons with the number of people in each relevant 

age group. In the U nited K ingdom, the rate of hospitalisation, the annual number of 

hospitalisations per person, and the average duration of treatment clearly go up with age. In 2001 

about 5.5 per 1,000 persons younger than 24 years received hospital treatment. 
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In the last thirty years the average length of a hospital stay has steadily declined from more than 

20 days per patient in 1970 to just under 10 days in 2001. At the same time the number of 

health care contacts inside and outside the hospital has gradually increased (See Figure 3.2.). This 

reflects two tendencies in health care: 

 

• D em ographic ageing continuously increases the population share of the age groups that 
require more frequent and more intensive treatment. It is quite likely that demographic 

ageing partially explains the increasing number of health care contacts.  

• Increases in health care efficiency and advances in m edical technology have made it possible 

to treat patients quicker, more effectively, and in their own home rather than in a 

hospital. This may account for the reduction in in-patient days and for the decline in the 

average length of hospital stay.  

It is, however, important to note that neither tendency significantly affects the problems 

surrounding the medicinal treatment of the paediatric population. However relatively small their 

population share may be or may become, children still require adequate and safe medication, and 

so this remains an important problem. 

�����	
��� "��	
�	��� �����
���"�	������

There exist aggregate data on daily drug doses (DDDs) by type of medicine (O EC D Health 

Data, 2003), but to get more specific information on individual products and on the type of 

medicines (licensed, not licensed for children, and off-label), case studies and piece-meal statistics 

have had to be used. 
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The figure below presents the number of prescriptions by age in the Netherlands. It appears that 

the number of prescriptions in children (the age groups between 0 and 20) is relatively low 

compared to that of the elderly. Similar numbers were found for the U S: in 1997 the annual 

number of prescriptions by age was 4.13 for children under the age of five years and 1.50 for 

children and adolescents (5-24).; 

Expenditure on pharmaceuticals by age is presented in the Figure 3.4. These data show that the 

average amount spent on pharmaceuticals per child is well below average spending per capita 

(roughly 70 to 80%  lower). 

- ��+�������
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����
��������	��� �����
���

Health care professionals throughout Europe use medicines that are either not licensed for use in 

children (hereafter called unlicensed) or that are prescribed off-label, i.e. outside the terms of a 

product licence (i.e. at a different dose, for a different indication, or by an alternative route) 

(Geesink, V an Beusekom, V an het Loo et al, 2002).7 It also appears that off-label prescriptions 

are more common than prescriptions of medicines that are not licensed for use in children 

(Hekster, Lisman, Heijmenberg et al, 2000). Several studies describe off-label prescription and 

use in paediatric wards and general practice, of which some are summarised in the following 

table. 

                                
7 Examples of off-label drugs include diazepam rectal solution used in children younger than one year (not licensed for 

age group), amiloride tablets in all children (formulation), rectal injection of lorazepam used in a child with an acute 

seizure (route). An example of unlicensed use is the preparation by the hospital pharmacy of a suspension made of 

crushed tablets (C onroy, C hoonara, Impicciatore et al, 2000). 
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It can be concluded from Table 3.3. that the share of off-label prescription is higher than the 

share of unlicensed prescriptions, both in hospitals and in general practice. It also appears that the 

percentage of patients receiving unlicensed or off-label treatment is higher in hospitals than in 

general practice.   

M ore specific information can be found in the articles. C hoonara and C onroy (2002) have 

investigated studies throughout Europe and have found that at least one-third of children in 

hospital and up to 90%  of neonates in a neonatal intensive care unit receive either an unlicensed 

or off-label drug. The medicines that are most frequently used off-label include analgesics, 

antibiotics and bronchodilators. O ther studies found varying degrees of unlicensed and off-label 

use of medications in children. O ff-label and unlicensed prescriptions in hospitals occur in 

percentages ranging from 7%  (Thompson and Heflin, 1987) to 52.9% , while the median 

percentage is around 40%  (C halumeau, Treluyer, Salanave et al, 2000).  

Hospitals off-label prescriptions are much higher compared to off-label prescriptions in general 

practice (‘t Jong, Eland, Sturkenboom et al, 2002). For example, in a study in a single general 

practice amongst all prescriptions (3347) for children (12 years and under), 1175 were analysed 

retrospectively for one year. The authors found that 84.5%  of the prescriptions were for licensed 

medicines. U nlicensed use was reported for 0.3%  of the prescriptions. From 361 unlicensed or 

off-label prescription items, 320 (89% ) were off-label with respect to dose, representing 9.6%  of 

the total prescription items (M cIntyre, C onroy, Avery et al, 2000).  
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However, exact numbers and data about the most frequently prescribed drugs differ enormously 

both between countries and between studies performed within a single country.8 This is also true 

for the kind of unlicensed drugs prescribed. In addition, studies differ in incidence figures of 

unlicensed and off-label prescriptions of age groups (e.g. M cIntyre, C onroy, Avery et al, 2000 

could not identify a difference in the incidence of unlicensed or off-label prescribing between age 

groups in general practices). Schirm, Tobi and De Jong-V an den Berg (2003) found evidence 

that unlicensed drug use in Dutch children outside the hospital is the highest among 0-1 years 

old, and off-label drug use is the highest among 12-16 year olds. In Germany the proportion of 

off-label prescriptions in primary care was highest for 1-2 year olds and lowest for 7-11 year olds 

(Bücheler, Schwab, M örike et al, 2002). 

Table 3.4. gives an overview of recent studies that have reported on the extent of unlicensed and 

off-label prescription in the paediatric population. The table shows that unlicensed and off-label 

prescription of medicines was found in all studies, but that differences in the extent of unlicensed 

and off-label prescription exist among countries, among hospitals within a country, and among 

hospital departments (e.g. paediatric wards and intensive care units - IC U s).  

                                
8 E.g. In the Netherlands, the drugs most often prescribed unlicensed or off-label in general practices were fusidic acid 

(opthalmological gel), salbutamol (aerosol), deptropine citrate, amoxillin and flucticasone (aerosol) (’t Jong, Eland, 

Sturkenboom et al, 2002). In the U K , the ten most often prescribed unlicensed or off-label drugs were penicillin, 

beclometasone, amoxillin, chloramphenicol and paracetamol (M cIntyre, C onroy, Avery et al, 2000). These are all 

established drugs for which there is a large amount of clinical information available. Little information is available 

about the risk of such off-label prescribing, but the authors suggested that there is an increased risk of toxicity (Geesink, 

V an Beusekom, V an het Loo et al, 2002). 
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Due to well-known difficulties in the access to and expense of testing diverse populations, most 

drugs are developed and tested in young to middle-aged adults (C onroy, M cIntyre, C hoonara et 

al, 2000). Differences exist between young and old people regarding their response to medicines 

(pharmaco-dynamics) and the way they handle medicines (pharmacokinetics). The dosage of the 

drug is one of the factors that determines whether its effect is therapeutic or toxic, while the route 

and interval of administration may have a sizeable impact on the onset and duration of the 

pharmacological effects of each given dose. U nlicensed and off-label prescriptions do not 

necessarily threaten the health of a child, but the risk of ADRs is high, since adequate dosing 

schemes have often not been assessed (Turner, Nunn, Fielding et al, 1999). M oreover, 

inadequate doses may lead to insufficient therapeutic effects and therefore do not effectively treat 

patients. O ften doses for children are derived from adult doses, simply by reducing the dose 

(based upon surface area or body weight). This can lead to therapeutic accidents (e.g. overdose of 

morphine). The effects of medication (particularly when used chronically) on physical and 

cognitive development are also of concern (Geesink, V an Beusekom, V an het Loo et al, 2002). 

ADRs are undesired effects arising from the appropriate use of medications, which may have 

profound immediate, delayed, and long-term implications regarding neurological and somatic 

development of a child. There is an ongoing discussion in the medical literature on the 

classification of ADRs. A simple, often used, classification is that between Type A and Type B 

reactions (Rawlins and Thompson, 1977): 

 

• Type A : dose-dependent and predictable from the known pharmacology of the drug. 

• Type B :    not dose-dependent and unpredictable.    

This classification has gradually been expanded to other alphabetically labelled types, including 

Type C  (dose- and time-dependent (chronic) reactions), Type D (delayed reactions), Type E 

(withdrawal reactions), and type F (failure of therapy) (Aronson, 2002). In a recent study, 

Aronson and Ferner (2003) propose a three-dimensional classification system based on dose 

relatedness, timing and patient susceptibility. 

There is a lack of systematic attention to ADRs in children, and incidence estimates (mostly 

limited to hospitalised children in the U S and U K ) differ widely (Impicciatore, C hoonara, 

C larkson et al, 2001). The recording of the prevalence of ADRs for off-label and unlicensed 

drugs in terms of percentage of related prescriptions is limited. However, there are some articles 

that describe this issue, based upon spontaneous reporting. M enniti-Ippolito, Raschetti, Da C as 

et al (2000) studied ADRs in children in general practice. The report rate (not equal to incidence 

due to underreporting) was 15.1 ADRs per 1.000 children in the period April 1996 to M arch 

1997 in a population of 24.000 registered children. None of the ADRs resulted in a hospital 

admission. Table 3.5. shows that ADRs in children (0-14) in Spain are most frequently reported 

in the age group 1-4 years old (M orales-O livas, M artinez-M ir, Ferrer et al, 2000). 
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This study also gave an impression of the medicines associated with frequent ADRs. Antibiotics 

had the highest number of reports (about 40% ) followed by respiratory tract drugs (23% ) and 

digestive tract drugs (10% ). The authors suggest that this is due to the fact that antibiotics and 

respiratory tract drugs are widely used in children. In addition, the authors state that these data 

may be “biased and incomplete”, because the Sistema Espanol de Farmacovigilancia is a voluntary 

reporting scheme. Because sometimes there is ambiguity about whether the reporting schemes 

cover off-label and unlicensed use, this may discourage reporting.  

Turner, Nunn, Fielding et al (1999) carried out a study to determine the incidence of ADRs to 

unlicensed and off-label drugs used in five different paediatric wards in a regional children's 

hospital in the U K . The authors found a small statistically non-significant increase in ADRs when 

medicines were used off-label or unlicensed - that is interesting but may be due to chance or 

because the study was not of sufficient size to detect a statistically significant difference. It 

appeared that ADRs occurred in 116 (11% ) of the 1046 patient admissions. The ADRs were 

associated with 112 (3.9% ) of the 2881 licensed drug prescriptions and with 95 (6% ) of the 1574 

unlicensed or off-label drug prescriptions.  

Lazarou, Pomeranz, C orey (1998) conducted a meta-analysis of prospective studies on the 

incidence of ADRs in hospitalised patients in the U S. Although the study did not focus on 

children, it gives an impression of the incidence of serious and fatal ADRs in hospital patients. 

The study concluded that the overall incidence of serious ADRs was 6.7%  (95%  C I, 5.2% -8.2% ) 

and of fatal ADRs was 0.32%  (95%  C I, 0.23% -0.41% ) of hospitalised patients. The authors 

estimate that in 1994 overall 106,000 (76,000 – 137,000) patients in the U S had fatal ADRs, 

making these reactions between the fourth and sixth leading cause of death. 

In a more recent article by C hoonara and C onroy (2002), studies focusing on the effect of 

unlicensed and off-label drug use, in relation to toxicity have been reviewed. Although the results 

of some studies suggest that the percentage of unlicensed and off-label drug use was associated 

with the risk of an ADR (one out of three studies found a significant relation), the risk of 

prescribing off-label and unlicensed drugs in children is not clear from the limited data available. 

It is, however, recognised that ADRs resulting from unlicensed or off-label drug use are a 

considerable problem because it generates more ADRs among children (Turner, Nunn, Fielding 

et al, 1999). 

C onroy, M cIntryre, C hoonara et al (2000) discuss the lack of a framework to collect information 

on ADRs to unlicensed and off-label drugs. Data sources for the conduct of pharmacovigilance 

include: spontaneously reported ADRs, periodic safety update reports from pharmaceutical 

companies, data on the use of medicines, clinical trials and epidemiological studies. The current 

EU  pharmacovigilance system is organised with some functions, responsibilities and 

accountability falling to the M ember State competent authorities and others falling to the EM EA 

and European C ommission. The M ember States currently play a key role in the collection of 

data, from health care professionals, from academic institutions and from pharmaceutical 

companies. The EM EA also collects data particularly from pharmaceutical companies and the 
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M ember States. Although M ember States are responsible for many aspects of data management, a 

C ommunity pharmacovigilance database, Eudravigilance, is operational and being further 

developed.  

Although there are some systems in place to collect information on ADRs, these systems generally 

depend on spontaneous reporting by healthcare professionals. It is known from the literature (e.g. 

Eland, Belton, van Grootheest et al, 1999; Hasford, Goettler, Hunter et al, 2002) that ADRs are 

underreported for several reasons. These reasons include uncertainty as to whether the reaction 

was caused by the drug, the ADR being too well known, or the ADR being trivial. Although 

there is no evidence to support this, it is also considered that reporting for off-label and 

unlicensed use of medicines may be reduced because of concern by medical practitioners about 

the legal liability they may face from an ADR resulting from off-label or unlicensed use of a 

medicine. 
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The causes of death by age group are readily available (e.g. from the W HO  H ealth for All 
D atabase 2003 and the W HO  Statistical Inform ation System ), although some of the main 

categories directly relevant to our objectives are often hidden in compound categories (see Figure 

3.5. below). An additional problem is that the international data are not entirely comparable, 

especially for such ambiguous causes as accidental poisoning and ADRs. 

The available statistics on the causes of death by age group suggest that very few children die as a 

result of ADRs (see Table 3.6.). The figures also show that there are considerable national 

differences within the EU -15. Some countries record almost no ADR-related deaths (Austria, 

Denmark, Finland, Greece, Ireland, Italy), while large countries such as France and Germany 

report hundreds, and Italy and the U K  – countries of comparable size – report only a few dozen 

(19 and 46 cases). 

The large international differences are to an important degree due to the quality of the statistical 

material. Statistics on the causes of death cannot be used without mentioning two major 

shortcomings: 
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• U nderreporting and misrepresentation of causes can distort the numbers. It is quite likely 

that hospital errors in medication that lead to ADRs are classified under the patient’s 

main disease for which he or she received medication. The motives for underreporting 

can be related to current medicinal practices (deaths are recorded under the disease rather 

than the ADR, because ADRs are seen as an accepted risk of treatment) or to concerns 

over liability over an ADR-related death. The real number of deaths is most likely 

considerably higher. 

• The data relating to different countries are not comparable. Although there is general 

agreement on a classification of causes of death, the various countries seem to use their 

own interpretation, especially of the more ambiguous causes (such as adverse drug 

effects). 

Data from the W HO  Statistical Inform ation System  show that in the EU  in 1999 only a small 

number of people of 18 years or younger died as a result of ADRs. However, the study by 

Lazarou, Pomeranz, C orey (1998) regarding ADRs in hospitalised patients in the U S draws the 

opposite conclusion, stating that ADRs are the fifth largest cause of death. Although the data 

from Lazarou, Pomeranz and C orey suggest that ADRs represent an important clinical issue, its 

value to the European context is limited. The authors explicitly state: “the studies included in the 

meta-analysis were only representative for the U nited States” (p. 1202). M ore importantly, they 

do not distinguish between children and adults. Even though it is unclear to what extent the 

hospital populations of the U S and the EU  are comparable, it is safe to assume that the true 

magnitude of the problem is considerably larger than mortality data indicate. In short, currently 

available evidence for the EU  consequently does not allow for definitive conclusions on the 

incidence of ADRs in children.  
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The companies that fund and perform R& D that results in new medicines are aware of their role 

in improving health, but in the end are driven by economics. Their investments have to be 

compensated for in the form of profit. The challenge for the pharmaceutical industry is to 

develop affordable medicines tested for use in children. However, the proposed Regulation raises 

concerns with respect the costs of development. W ill the incentives be sufficiently attractive? 

The size of the potential market for paediatric medicines appears to be shrinking in relative terms 

as a result of decreasing birth rates. However, it does not necessarily shrink in absolute terms. The 

total market for pharmaceutical products will most definitely grow, as it has consistently in recent 

history, and the enlargement of the EU  with the NAS in C entral and Eastern Europe will unlock 

new markets for EU  producers and NAS producers alike. In the long run growth will probably be 

stronger in the market for medicines for geriatric use. 
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Demand for pharmaceuticals can be measured on the basis of total health care expenditure, 

expenditure on medicines (total and paediatric), and expenditure on hospitals and other health 

care professionals. Aggregate data on health expenditure (Table 3.13.) have been used to estimate 

total expenditure in the 15 M embers States of the EU  in 2001 at: 
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• 862.8 billion Purchasing Power Parity (PPP)9$ in total health care expenditure (378.4 

million people and 2,280 PPP$ per capita)  

• 148.4 billion PPP$ in pharmaceutical expenditure (17.2%  of health expenditure) 

The estimate of pharmaceutical demand matches the available figures on wholesale and retail sales 

in the EU  (Table 3.7.). In 2001 the sales of all medicinal products (including hospital sales) at 

public price levels (extrapolated from pharmacy purchase prices) and including V alue Added Tax 

(V AT) in the EU  amounted to €146.8 billion. 

W ith a few exceptions (notably Greece, Sweden, and Portugal), pharmaceutical sales have 

increased rapidly since 2000. O verall sales have grown by 44% ; some of the largest markets 

(Spain, Italy, the U K ) have experienced above-average growth rates. Even though these figures are 

at current prices and therefore include inflation, the increase in pharmaceutical prices can only 

explain a modest proportion of the sales increase. In short, the pharmaceutical market is very 

large and highly dynamic. 

The EU  is responsible for 20%  of worldwide sales (see Figure 3.6.). The U S is the largest market. 

It dominates the world market in terms of total pharmaceutical sales, it is the largest market for 

generic medicines, and produces the largest proportion of new drugs (57%  as against 25%  for 

Europe). In 1997 the Food and Drug Administration M odernization Act (FDAM A) amended 

the Federal Food, Drug, and C osmetic Act (FDC A), introducing the possibility of obtaining six 

                                
9 Purchasing Power Parity refers to the equalisation of price levels across countries. The exchange rate between two 

countries should equal the ratio of the two countries' price level regarding a fixed number of goods and services. W hen 

the price level of a country increases (i.e. due to inflation), that country's exchange rate must depreciate in order to 

return to PPP (via fx.sauder.ubc.ca/PPP.html). 
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months extension of market exclusivity or patent protection if a manufacturer submitted the 

proposed paediatric studies together with a W ritten Request to the FDA (FDA, 2001). This rule, 

known as the Paediatric Exclusivity Provision, will have aided U S pharmaceutical companies in 

their competition with EU  companies. O ffering a similar incentive in the EU  would contribute 

to reducing the declining opportunities presented by the domestic market of EU  companies. 

Government policies, i.e. the Paediatric Exclusivity Provision, that lead to longer periods of 

market exclusivity increase the amount of sales revenues; increased sales revenues lead to greater 

profits and potentially more funding for R& D (U S International Trade C ommission, 1991). The 

U S paediatric market exclusivity provisions provided companies with the incentive to reap greater 

profits for R& D investment in this market, also because it granted market protection of the 

overall use of the drug. The Family Rights Association claims that the pharmaceutical industry 

was able to increase profits by billions of dollars10. In addition, U S companies were able to build 

up a knowledge base and infrastructure for the conduct of clinical trials that put U S companies at 

a competitive advantage to European companies. Europe’s infrastructure for carrying out early-

stage clinical trials in children is fragmented. C linical centres may participate in multi-centre 

trials initiated in the U S, but they would not necessarily have the expertise to carry out the trials 

alone. The proposed extension to SPC s11 in the European market will provide a commercial 

incentive to pharmaceutical companies, and give some guarantee that profits may be redistributed 

to the development of a sound R& D infrastructure basis and general expertise that would put 

Europe in a more equal competitive position with the U S. This is also because SPC s provide five 

years of marketing exclusivity after expiry of the patent, at a time when sales are high.  

                                
10 http://familyrightsassociation.com/info/drugs/billions_testing_drugs_on_kids.htm 
11 A SPC  is a compensation for the delays caused by the fact that pharmaceuticals have to go through clinical trials and 

an authorisation process. 
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Figure 3.7. shows the recent development of the world market for pharmaceutical products. In 

the future geriatric products will become a major growth sector. However, demographic ageing 

will not necessarily mean that the size of the market for paediatric medicines will decline, 

especially when more specialised medicines are made available.  
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The producers of originator drugs –essentially the pharmaceutical companies that do 

fundamental research to discover new active substances, develop new drugs, new methods of 

administering medicines, etcetera– consider generic medicines as a major threat to their economic 

viability. Generic drug manufacturers begin their R& D process –which is based on the work of 

the producers of originator drugs– during the period of patent protection, so that their 

competition starts almost as soon as the patent has expired. C ompetition from generic drugs is 

increasing and the originator drug companies are concerned that the period during which they 

can exploit their patents and recover their R& D investments is shortening. O n the other hand, 

once a patent runs out, the brand can continue. The originator drug company can then produce a 

generic version of its own innovative products and can consequently apply for a paediatric use 

marketing authorisation. 

Generic drugs having the same active substance, are required to adhere to the same quality, safety 

and efficacy standards, and to the same stringent rules of production and pharmacovigilance. 

Since they contain the same active substances, preclinical and clinical trials are not needed. 

Producers of generics are, however, required to do a bioequivalence study to show that the 

generic drug is therapeutically equivalent with the original product. They must show that their 

product has no significant differences in the rate and extent of absorption into the human body. 

This may involve separate tests for the use in children. The difference in requirements between 

originator and generic drugs translates into the burden of R& D spending on turnover: originator 

drug manufacturers in the U S spend about 16 to 18%  of their turnover on R& D as against 6 to 

8%  for generic drug manufacturers. The production of patented and off-patent medicines is not 

separated strictly between originator drug companies and generic drug companies. However, 

manufacturers of originator drugs generally do not become generic drug manufacturers because of 

the hurdles in drug development. 

Generics currently account for about 13%  of the global market for medicinal products. Assuming 

that the same market share applies to Europe, the market for generic medicines amounts to c. 

€11.4 billion. This leaves 87%  (or c. €76.6 billion) for patented products. The share of paediatric 

products in the total European market is estimated at 15%  or c. €13.2 billion. Assuming that this 

percentage applies to both segments of the market, annual sales of off-patent paediatric medicines 

can be estimated at €1.7 billion and those of patented products at €11.5 billion. 

The importance of generic products is not uniform throughout the EU . Their market shares vary 

widely between M ember States. In Germany (41% ), Sweden (39% ), Denmark (22-40% ), the 

U K  (22% ) generic products have captured a substantial proportion of the market. In the 

Netherlands generic products account for a modest share of medicinal sales (12% ), while they 

make up 3 to 4%  of the market in France and only 1%  or less of the market in Italy, Spain and 

Portugal. Such national differences are intimately related to policy. For example, in such 

countries as the U K , Germany, the Netherlands and Denmark the use of generic products is 

encouraged as an instrument to counter the rise in pharmaceutical costs. In other countries 

(Spain, Greece, Italy and France) prices are low and the use of generic products is not actively 

promoted by health insurance organisations.12 

                                
12 http://www.euractiv.com/cgi-bin/cgint.exe?204& O IDN=2000564& -tt=hh 
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A pharmaceutical company in the process of obtaining a licence for a new product, that will be 

marketed afterwards, has to make the following trade-off: do the additional earnings that will 

result from licences for paediatric indications justify the costs and risks of sponsoring the trial and 

of developing and maintaining the new paediatric formulation? 

W hen trying to obtain a paediatric indication, a pharmaceutical company has to consider the 

following cost: 

 

• The costs of developing and testing a range of paediatric formulations 

• The costs of performing the trial 

• The costs of preparing and submitting data 

• M anufacturing costs 

• Long-term follow-up costs 

The main challenge in trying to make the above-mentioned trade-off concerns the availability 

and quality of information. Industry or its associations (such as PhRM A [Pharmaceutical 

Research and M anufacturers of America] and EGA) provide most of the available data on costs 

and finances. The pharmaceutical industry generally does not provide highly specific data on its 

expenditure unless it has a very good reason. This means that industrial data are by their very 

nature suspect. 

How much do different companies invest in the development of new medicines and what is the 

average cost of a new drug? Figure 3.8. presents an overview of pharmaceutical R& D expenditure 

of pharmaceutical companies based in Europe, the U SA and Japan for the years 1990, 1995, 

1999 and 2000. 

R& D expenditure is currently higher in the U S than in Europe or Japan. M oreover, the growth 

in European R& D spending has lagged behind that of the U S, turning a lead in 1990 into a lag 

in 2000. Expressed as a percentage of production, EU  expenditure on R& D fluctuated between 

8.3%  (1986) and 10.1%  (1990), and levelled off at 8.9%  in 1995. The U S achieved a ratio of 
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11.3%  (1986), which increased to 14.4%  in 1995 (Gambardella, O rsenigo, Pammolli, 2001: 

Table 5, p. 16). 

The costs of developing an average new drug have increased from $138 million in 1975 to $318 

million in 1987 and $802 million in 2000 (DiM asi, Hansen, Grabowski, 2003). These costs 

include the failures of R& D (which do not result in a marketed product), investments in the long 

process of drug development (which includes the costs of preclinical, clinical and other research), 

and the cost of capital. The main reason why the estimates are so high is that the pharmaceutical 

industry has to consider the aggregate costs per successful drug rather than the real costs of 

developing one individual drug. The risk premiums and real rates of capital used to raise actual 

costs to aggregate costs are such that the figures reported by the industry and the academics it 

sponsors (such as DiM asi, Hansen, Grabowski, 2003) are staggering. Love (1997) concludes that 

the real costs of drug development are much lower. In an interview with EM EA it was suggested 

that the real costs of a new drug are two to three times lower than the estimates of the 

pharmaceutical industry. In a recent article, M aeder (2003) states that the costs of developing 

orphan drugs are substantially lower than those for non-orphan drugs. In accordance with the 

abovementioned figures, he states: “according to a recent industry analysis it costs about one 

fourth as much [as for a non-orphan drug] to develop a drug for rare diseases”. 

In addition, it has been suggested that many pharmaceutical products fail to make a profit and 

that the financial stability of the industry depends on a few highly successful products.13 The 

PhRM A –an interest group representing the producers of originator drugs– points out that 

pharmaceutical R& D has become longer, more complex, and more expensive as a result of “more 

sophisticated science, more complex disease targets, more intensive regulatory process, and a 

growing need for accurate data”. Phase III trials –which is where paediatric examinations would 

presumably be concentrated– have become increasingly complex due to “more stringent pre-

market requirements, more refined subgroups of patients to meet regulatory requirements and to 

                                
13 PhRM A Profile 2003, p. 5. The 20%  of products with the highest returns generate 70%  of revenues. C ompanies are 

often dependent on a limited number of highly successful drugs to finance the R& D for new products. O nly three of 

every 10 prescription drugs available in the U S generate revenues that exceed average R& D costs (data from Grabowski 

and V ernon, 1994). 
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better adjust medicines to distinct needs of specific groups of patients”. In the U S the number of 

Phase III procedures has increased by 20%  between 1995 and 2000.14 

O f every 5,000 potential pharmaceutical products developed, only five are tested in clinical trials 

and only one is approved for use in patients. The revenues from medicines that ultimately emerge 

onto the market must also cover the costs of dead-ends and failures in research. The process of 

drug development and the distribution of R& D expenditure between its various segments show 

where the money disappears. 

Figure 3.9. shows that the greater part of research and testing takes place before a product enters 

the market. In the U S it takes 12 to 13 years before a newly discovered drug enters the market as 

a complete pharmaceutical product. Table 3.8. shows that this period accounts for roughly 64%  

of total domestic R& D spending on pharmaceuticals in the U S. If the distribution of expenditure 

between phases is assumed to be the same for all medicines, then the price of an unsuccessful 

development exercise can be anywhere from a third (for developments abandoned before testing 

in humans) to two-thirds (for drugs rejected by the FDA) of the development costs of successful 

products. The impact of paediatric testing will depend on the manner in which the investigation 

is organised within the process of clinical trials and post-marketing testing as well as on the 

specific formulation of the proposed Regulation. 

For the purposes of our project, the full costs per approved new drug may not be the most 

relevant costs to consider, as the requirement to do paediatric studies will only occur for 

medicines that have been developed for adults anyway. The risk premiums associated with drug 

development are consequently much lower than those applied by the industry (Table 3.9.), while 

the cost to industry of the paediatric regulation is the cost of doing specific paediatric studies, 

such as a Phase III clinical trial or a pharmacokinetic study in children. The risk premium is 

relevant to the objectives of this impact assessment, because the requirements of the Regulation 

target the incentives of pharmaceutical producers and the associated rewards and incentives must 

be attractive from their perspective. U nfortunately, there do not appear to be public studies on 

the costs of Phase III clinical trials in the paediatric population. 

 

                                
14 This may, in part, be related to the Paediatric Exclusivity Provision. 

������,�E� �
$�"�
������� 	
 � �	� ������ �F 3 � ��� ������ 	
 � ��������
����� ����������� ��� ���) � � ) �� ���� �	� "�
���:� &'' �
1� ����	
��	���	�����2�

� 3 	� �������F 3 �1G2� ������1@ 2�

���'��� �K����������� (,1/*1� %.*)�

�����
� $,)(*.� )*,�

�����

� %$)$*.� $&*,�

�����


� 1)&.*.� $)*$�

� ������� .%&/*(� /*8�

�����
I � %.8,*(� $$*$�

� ����������	� )$,/*(� $/*1�

+���� .(/..*/� $&&�

; ����!���� ���'������	��P � �����*�
������!� ����� � � ����� ���  ������ � ������3� .&&%O� ����	� ��� ����� �
��������.&&%3�� *�/8*�

�



� +������ ��� ����1$�

������,�>� �
��	���������	���
����
���������0:�00��
��000�1@ 2�
�

 
Probability of 

entering phase (% ) 

Phase I 100 

Phase II 71.0 

Phase III 31.4 
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Information used to provide a rough estimate of the turnover and profits required to offset 

development costs (Table 3.10.) are: 

• The costs of developing a new drug (failures included) are $800 million in 2000. This is 

a figure calculated by the industry that reflects aggregate costs rather than the actual costs 

of any individual drug. 

• Time-to-market (from basic research to market launch) is estimated at 12 to 15 years by 

PhRM A, but the EGA states that it has decreased from 109 months in 1986-1990 to 96 

months in 1991-1995 and 71 months in 1996-2000 (EGA, 2002). 

• The profit margins of the top eight companies are 11 to 25% . The median profit margin 

of Fortune 500 pharmaceutical companies has increased from an average of about 9%  in 

the 1970s and early 1980s to more than 18%  in the early 21st century. C ompanies 

continue to make large amounts of money after the patent has expired. O nce a patent 

has expired the innovator product does not disappear, and if there is high brand 

recognition and brand prescribing, the innovator product will continue to make large 

amounts of money. 

• In the U S the R& D expenditure of PhRM A members amounts to about 16-18%  of their 

sales, while other information suggests that one of every five dollars of revenue is poured 

backed into R& D. 

• Generic drug manufacturers allocate 6 to 8%  of their turnover to R& D. 

• Generic medicines account for 13%  of the world market for medicinal products. 

• Paediatric medicines comprise c. 15%  of the European market for medicines. 

• Patent protection lasts for 20 years. 

Three assumptions form the basis of the estimates: (1) that the R& D costs of developing a new 

drug will be recovered during the period between official approval and the end of patent 

protection, (2) that the profit margin can vary between 10 and 25% , and (3) that new R& D will 

be funded from current turnover.15 The estimates have been made for two scenarios: the 

aggregate costs of $800 million per drug and estimated actual costs of $200 million. 

Table 3.10. presents two types of information: (i) the annual amount of turnover that must be 

generated in order to recover the development costs between marketing approval and patent 

expiry, and (ii) a (lower range) estimate of the profits generated if this turnover is achieved. The 

data are by their very nature limited, but they serve to create an impression of the magnitude of 

the potential profits associated with a six-month extension of patent protection. The calculations 

only relate to the actual patent life, and exclude the period of the SPC . 

 

                                
15 The only item that cannot be included for lack of information is that of production costs. 



1.���������	�	�
� ����� ������ ��������� ������������������� ���	���������	�����������	������� ���

������,� '� �
$���� ����� 	�� ���� �� 	�
�� 	�� ���
	���� ��*������ �	 � ���	���� ���� �	���� 	�� �����
�����	"� �
�:� � ���� �� "�	���� �
�� �
����� �
� 
�! � �F 3 � �
���� �������
��
����� "��	
�:�&'''�1� ����	
��	���	�����2�

1� 2� ��� ���	������	"�
�! ����������� �
�������	"� �
���	����	��GE''� �

�  (�15 �� 2�  &�15 �� 2�  'A� � >D� � A � �

��	����� ����
� ��*�������

�������
	�����	����	�����F 3 ��	����

@��5'����� $81*&� $$)*&� 8%*&� /,*/� ,)*%�

$&� .&.*1� $.,*)� ($*%� 81*%� /$*(�

$)� .$$*,� $%.*%� ()*)� 88*.� /)*$�

.&� ..&*8� $%8*&� ((*,� (.*&� /8*1�

.)� .%&*&� $1%*8� $&%*8� ()*8� 8$*/�

��	����� ����
� $���� �����"�	�����"���D�� 	
����

$&� $&*$� ,*%� 1*,� 1*.� %*,�

$)� $)*(� (*(� /*.� ,*,� )*,�

.&� ..*$� $%*8� $&*&� (*.� /*8�

.)� .8*8� $8*&� $%*&� $.*&� $&*.�

1�2� ��� ���	������	"�
�! ����������� �
�������	"� �
���	����	��G&''� �

�  (�15 �� 2�  &�15 �� 2�  'A� � >D� � A � �

��	����� ����
� ��*�������

�������
	�����	����	�����F 3 ��	����

@��5'����� 1,*1� .(*&� .&*(� $(*%� $,*)�

$&� )$*&� %$*(� .%*&� .$*%� $8*$�

$)� )%*1� %%*1� .1*$� ..*.� $8*(�

.&� ))*/� %1*8� .)*$� .%*.� $(*8�

.)� )8*&� %,*%� .,*.� .1*.� .&*,�

��	����� ����
� $���� �����"�	�����"���D�� 	
����

$&� .*,� $*,� $*.� $*$� &*(�

$)� 1*&� .*)� $*8� $*/� $*1�

.&� )*,� %*)� .*)� .*%� .*&�

.)� /*%� 1*)� %*%� %*&� .*,�

�����������������������!�+���� ����	����	��������� �������� ��������� �����������
������ 0 ����  �� ������ ��������	� ��� ���� �����	�  ��0 ���� 	���� ������� �	� ���� ��	� ��� ����
����������*�=������ ���3��������5���$)�������� �	����������0 �	�����	�����������������	�
����.&�����3��������������	����	������� ����������� ����������	��� ����������O��������������
���Q8&&�� ������3�������� �������������$&-���������	��������� �5�$)-�������������
�� ��P � 3����������� �������� ����������	��� ��������������Q$3&$.�� ������*�� ��$&-���������� ���
�����������Q.&*.�� ������������������Q$&*$�� ������ ���������� �����*�
�������!��> � 3�.&&.O������ 3�.&&&*�

 

Similar calculations could not be made for the value of the 10-year period of data protection (i.e. 

data exclusivity) awarded to manufacturers of medicines not covered by patent or SPC  in 

exchange for paediatric testing. There are virtually no data, other than those provided by the 

industry. 

W ith respect to the impact of the proposed Regulation, the costs for the industry are determined 

by the costs of performing a paediatric evaluation. The benefits concern the financial rewards of a 

patent on paediatric medicines, either a six-month extension of the duration of the SPC  related to 

marketing authorisation of new products or data protection related to products with a Paediatric 

U se M arketing Authorisation (PU M A). 
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The EGA has presented us with data taken from an independent company that performs 

paediatric studies.16 The data concern 25 set price tenders for full-service paediatric studies in 

Europe and the U S, covering a range of therapeutic areas. In this sample the average cost of a full-

service paediatric studies was €1.1 million. Figure 3.10. shows the relationship between the cost 

and complexity of the study. 

 

Love (1997) presents data on costs of U S National Institutes of Health (NIH)-funded trials. He 

concludes that the average costs of trials are close to U S$ 7 million (and the average expected cost 

is U S$ 16 million). For the revised analysis in the preamble to the 1998 Paediatric Final Rule, 

FDA assumes that a pharmacokinetic study of 15 patients will cost U S$ 100,000 per affected age 

group and that an efficacy study of 50 patients will cost U S$ 150,000 per affected age group. In 

the same document (http://www.fda.gov/ohrms/dockets/98fr/120298c.txt) the FDA reports that 

a major industry association reported the development of a paediatric formulation cost U S$ 

500,000 to U S$ 3.5 million.  

A U S survey in 2002 of applicants who had conducted paediatric studies in response to FDA 

W ritten Requests found that the average costs for off-patent products (per active substance) 

amounted to $3.87 million per W ritten Request and $20,405 per patient. The costs of a total 

paediatric study range from $500,000 to $20 million. The National Institute of Health estimates 

                                
16 The company works in a competitive market and its prices can be considered representative of those of other 

contract research organisations. 
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that cost at between $1 million and $7.5 million, while a study by the W all Street Journal arrived 

at a range between $200,000 and $3 million. Given this information, a reasonable range for the 

costs of paediatric testing is between €1 million and €7 million, with €4 million as a fair 

average.17 
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Patenting and data exclusivity are part of the entire process of R& D regardless of the nature of 

the product. The originator drug companies are highly anxious to preserve IPR: 

 
“Patents provide the opportunity to recoup the time and money invested in innovation. 

They are essential to research-intensive industries such as pharmaceuticals, for which 

long, risky, and expensive research and development (R& D) represents the primary cost 

of bringing a product to market. W ithout patents, a competitor could immediately 

produce a less expensive copy of a new medicine, preventing the innovator from 

recouping its large R& D investment. [...] Patents also increase a society’s knowledge 

base; a patent holder must disclose all aspects of the invention to the world in order to 

receive a patent. However, patents do not guarantee a return on investment, the right to 

market an invention, or the obligation to market an invention, and they do not stop 

someone else from creating a competing invention” [PhRM A, 2003: p. 58-59]. 

 

W hichever form they take, intellectual property rights are essential to the process of innovation. 

In many ways, data exclusivity provides a similar incentive for adjustments and refinements made 

after the original patent has expired, albeit in a different manner. W here patents essentially 

provide m arket exclusivity (the holder of the patent is the only entity who can produce or licence 
for production the item that is described in the patent), data exclusivity means that data upon 

which a licence application was based, can be used for licensing purposes exclusively by the 

company involved. It is the existing pharmaceutical legislation, which sets up the framework for 

data exclusivity. The legislation determines that regulators can't use the data to license the generic 

drug for a certain period of time. 

The brief history of pharmaceutical IPR in Europe shows how the framework of protection has 

gradually been strengthened since the 1980s: 

 

1980s 15/17-year product patentsproduct patentsproduct patentsproduct patents rose to 20 years in most of Europe 

1987 6-year or 10-year data exclusivitydata exclusivitydata exclusivitydata exclusivity regimes introduced to compensate for 

lack of protection on biotech products 

Early 1990s 20-year product patentsproduct patentsproduct patentsproduct patents in Spain, Greece, Portugal, Finland, and C entral 

and Eastern Europe 

1992 Supplementary Protection C ertificatesSupplementary Protection C ertificatesSupplementary Protection C ertificatesSupplementary Protection C ertificates (SPC ) increase 20-year EU  

pharmaceutical patents up to more than 5 years 

1990s PatentsPatentsPatentsPatents granted for uses, dosages, salts, and changes in formulations 

1994 TRIPS agreement grants worldwide 20-year patentpatentpatentpatent protection for all 

pharmaceutical products except biotech 

                                
17 EFPIA argues: “C osts are very variable, depending on the nature of the disease, the extent of the programme needed 

and the duration of the trials. O n a per-patient basis, and as a general rule, direct costs are similar to those for trials in 

adult patients. However, indirect costs can be much higher due to the difficulties in performing the necessary studies, 

as outlined above. Paediatric pharmaceutical formulations, specifically developed for various age categories, are 

expensive. However, rather than costs, it is the greater risk and difficulty of conducting research in children that 

constitutes the primary barrier” (EFPIA, 2003). 
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1995 10-year data exclusivitydata exclusivitydata exclusivitydata exclusivity applied to products using the EU  C entralised 

Procedure 

1998 EU  B iotech Patent Directive introduces patentspatentspatentspatents for biotech inventions 

2001 European Patent C onvention establishes stronger usage patentspatentspatentspatents (Swiss 

claims) 

2001 C andidate C ountries adopt 6-year data exclusivitydata exclusivitydata exclusivitydata exclusivity and 5-year SPC sSPC sSPC sSPC s in 

advance of EU  membership 

2001 Proposal of the EC  to increase data exclusivitydata exclusivitydata exclusivitydata exclusivity to 11 years for innovative 

new indications  

Late 2003 C ommission to propose further market protectionmarket protectionmarket protectionmarket protection to encourage testing 

on children for paediatric indications 

2004 EU  and U S brand industry to propose plans for another extension of 

market protectionmarket protectionmarket protectionmarket protection for geriatric trials 

(Source: EGA, 2002). 

 

The Regulation, which sets the legal basis for SPC s was inspired because of the necessity of the 

pharmaceutical industry to conduct studies and go through an authorisation process before they 

can place pharmaceuticals on the market. The term of patent protection is not equal to the period 

during which the innovation can be economically exploited. It also covers the entire development 

process from the discovery of the active substance (or combination of different substances) to 

final market approval. The effective patent life is consequently much shorter. In the U S the 

effective patent life for drugs is estimated at 11 to 12 years (which includes a period of extension 

or patent term restoration) (PhRM A, 2003: p. 58). The American process of patenting and drug 

development is shown in Figure 3.11. 

Strong competition and the intricacies of patent law have resulted in a situation where an 

individual pharmaceutical product is no longer covered by a single patent (for the active 
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substance), but by as many as 20 to 40 different patents. The additional patents cover different 

versions of the product, different manufacturing processes, patents for usage, formulation, for the 

salts, esters and isomers used, and for the size, shape, colour and markings of the product. In 

addition, in the EU  the SPC s provide an additional period of market exclusivity of five years or 

more (up to as much as 15 years) (EGA, 2002). Protection is therefore stronger than is suggested 

by the data on the duration of patent life. 

O riginator and generic drug manufacturers hotly debate the issue of whether IPR should be 

strengthened or reduced. The EGA suggests that the reduction in protection in the U S has 

increased competition from generic medicines and has resulted in more innovation, while the EU  

has greatly increased its IPR protection for pharmaceuticals since 1980 at the cost of declining 

innovation. It adds that “..each year of market exclusivity after patent expiry can cost European 

patients and healthcare systems up to €100 million per drug” and that the U S has produced 66%  

more new treatments over the past 20 years than the EU  (EGA, 2002)18. 

The PhRM A argues that IPR is vital to support innovation. It states that “replacing an older drug 

with a drug 15 years newer increases spending on drugs by $18, but reduces overall health costs 

by $111.” As a representative of the originator drug manufacturers it understandably argues 

fiercely to maintain and strengthen IPR (PhRM A, 2000: p. 24). 

The value of patent protection depends upon the length of the period of exclusivity and the size 

of the market. Patent life is fixed by international agreement at 20 years from the date on which 

the patent application is filed. However, in practice, due to the delay between patenting and 

obtaining marketing approval, the “effective life” of a patent is less than 20 years. Both the U S 

and the EU  have adopted legislation extending the life of pharmaceutical patents. W hen a patent 

is expired, the patent-holder can no longer prevent other manufacturers from producing and 

distributing copies of the patented drug (generics). The competitive impact of generics can be 

quite substantial and prices, after their introduction, can fall by 30-50% . Pharmaceutical 

companies therefore try to impede or delay entry by generics manufacturers. Legislation to 

prevent this has therefore emerged (Heimler, 2000).  
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The cost of medicinal products for the paediatric population can be assessed on two levels: 

• Households, hospitals, and other stakeholders (individual costs) 

• Society (social costs) 

0
����������	����

Individual costs related to the paediatric population can be determined by answering the 

following questions: 

1. How much do families spend on health care and medication, and how much costs are 

related to time off from work in order to care for a child? 

2. How high are the additional individual costs associated with the health problems caused 

by inadequacies in paediatric medication? W hat if every child spent one day less in 

hospital or had to make one less visit to a GP due to better medicines? 

                                
18 EGA is a special interest group; even if totally honest, the data and analyses they present must be seen in the context 

of its mission and objectives: to reduce IP protection for pharmaceutical companies so that more generic drugs can be 

produced and sold. In the preface of its report, the EGA voices its support to the profitability and protection of the 

producers of original pharmaceutics, but also speaks out against strong market protection. 
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To answer these questions we need data on such variables as household expenditure on health 

care and medication, the average daily costs of hospitalisation, expenditure on and the price of 

paediatric medicines. Not all the information is available, so that the end result will be an 

approximation rather than a complete estimate. 

Table 3.11. presents W HO  estimates of hospitalisation and expenditure on in-patient care, which 

we have used to estimate expenditure per bed-day. Per capita expenditure on in-patient care is 

given. It was assumed that the number of admissions multiplied by the average duration of a 

hospital stay is a good indication of the volume of in-patient treatment (estimated number of 

bed-days). 

O n the basis of the data on the daily costs of hospital treatment, the average duration of a 

hospital stay, the information (taken from the literature) on the incidence of ADRs and the share 

of unlicensed and off-label medicinal products in the total number of prescriptions, we have 

calculated a number of “cost estimates” (see Table 3.12.). The numbers present (1) the best cost-

estimate based on the most reliable or acceptable data, together with (2) extreme margins of the 

estimates in order to given an indication of the sensitivity of the calculations.  
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The cost estimates show that the most likely effect of ADRs in in-patient care is roughly 10 to 40 

million PPP$. The costs could even be as high as 150 to 300 million PPP$. The real number of 

ADRs will be higher still, mainly due to underreporting. It is considerably more difficult to make 

a similar calculation for outpatient care or for the consequences of inadequate treatment on the 

quality of life, health and life of children. 

�	������	����

From a societal perspective, the full range of costs and benefits is relevant. There are considerable 

gains to patients and to the community as a whole, since paediatric trials lead to a better evidence 

base for the paediatric use of medicines. However, there are also costs related to better medicines 

for children. 

The social costs related to the problem can be determined by answering the following questions: 

 

1. How much do countries spend on health care and medication? 

2. How high are the additional social costs associated with the health problems caused by 

the inadequacies in paediatric medication? 

Data on national health expenditure and on pharmaceutical sales and consumption give an 

indication of the importance that is assigned to health in different countries. Information about 
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household expenditures can be obtained from national studies of household budgets and 

aggregate statistics on private consumer expenditure. O ne problem is that such data are rarely if 

ever broken down into cost components (e.g. expenditure on GPs, medicines, specialists, etc.). 

An indication of individual expenditure on health care, medication and on in-patient care is 

found in the W HO  H ealth for All Database (see Table 3.13.). 

The average values for the EU -15 give an idea of the magnitude of the health care sector and of 

the pharmaceutical market from the viewpoint of the consumer. O n average almost 9%  of Gross 

Domestic Product (GDP) is allocated to health care expenditure; circa 17%  of that expenditure 

or close to 1.5%  of GDP is spent on pharmaceutical products. U nfortunately the data do not 

allow us to distinguish between adults and children. 

The national figures reflect differences in reimbursement systems. The overall importance 

assigned to health care is more or less similar in every country of the EU -15: only two countries 

spend less than 7%  and only four spend more than 9%  of GDP on health care. V ariation is 

somewhat more pronounced in the share of pharmaceutical expenditure, with Italy and France as 

considerable outliers (more than 20%  of total health care expenditure). The share of public 

expenditure is consistently above 50% . C hanges in the price of medicinal products will 

consequently also have an impact on public finance, via systems of public health insurance. 
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How serious will the problem be in 2015, if no new policies are implemented? W e will predict 

the extent of the problem in 2015 using an analysis of trends in: 

 

• The volume of children affected by the lack of paediatric medicinal products 

• The costs of treatment in real terms and discounted 

• Pharmaceutical R& D and retail sales 

The quantitative prediction is based on demographic trends, recent developments in the level of 

health care costs (e.g. 1995-2003), and additional information on possible developments in the 

institutional and technological context of health care. Data on health care spending from the 

W HO  Health for All database and the O EC D Health Data 2003, and population data from the 

International Database of the U S C ensus Bureau were used to extrapolate trends in the period 

1970-2002 forwards to 2015.19 

7 �� ����	���������
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The total number of children under 20 is expected to decline, although in 2013 they will still 

account for over 20 percent of the population (Table 3.14.). 

                                
19 All data were calculated using linear trend extrapolation (based on coefficients derived from a regression of indicator 

values with time). O nly the average duration of a hospital stay was calculated using loglinear trend extrapolation. 
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Typical patterns of demographic ageing result from the extrapolation of population 

developments. Throughout Europe the share of children between the ages of 0 and 19 declines 

and there will even be a decline in absolute numbers (Figure 3.12.). However, even in 2015 there 

will be over 150 million children in the EU -25. 

�	����	�������� �
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The extrapolation of the cost for in-patient care per bed-day was calculated as follows: 

 

• Population data were taken from the U S C ensus Bureau’s International Database; 

• Time series for the period 1970-2002 on the num ber of hospital adm issions per 100 
inhabitants, the average duration of hospital stay in days, per capita expenditure on in-
patient care, and per capita total health expenditure were extrapolated;20 

• The estimated total num ber of bed-days was calculated by multiplying the num ber of 
adm issions (population times adm issions per 100 inhabitants) with the average duration of a 
hospital stay; 

• Total expenditure on in-patient care was calculated by multiplying population with per 
capita expenditure on in-patient care; 

• The costs per bed-day were then equal to total expenditure on in-patient care divided by 

the total number of bed-days. 

Linear extrapolation always produces debatable results; predictions for the future are only reliable 

under the assumption that there will be no fundamental changes in the health care system, in the 

                                
20 M issing data on per capita expenditure for in-patient care for Greece, Ireland, Sweden and the U K  were estimated by 

applying the ratio between total per capita health care expenditure and per capita expenditure for in-patient care for all 

the other countries to total per capita health care expenditure for Greece, Ireland, Sweden and the U K . 
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general health of the population, in the economy, and in government finances and health 

insurance. 

Table 3.15. presents the results. O n average the costs per bed-day are predicted to increase by 84 

percent between 2000 and 2015. The rate of increase until 2015 is a function of the rate of 

increase between 1970 and 2000 and consequently only reflects current cost trends. If those 

trends persist, in-patient care costs will increase especially in Belgium, Denmark, Finland, Italy, 

the Netherlands, Portugal and Sweden. 
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W e have combined the population trends, future (in-patient) health care cost levels and the data 

on unlicensed and off-label drug consumption and the frequency of ADRs in the paediatric 

population as presented in the cost estimates (see Table 3.12.).21 The result is a number of 

different projections of the future costs associated with ADRs in the paediatric population as a 

percentage of total health care expenditure. 

Five scenarios have been tested: 

 

• (1) a most likely scenario, based on data close to those in the latest literature; 

• Two scenarios with fixed values for the consumption of unlicensed and off-label 

medicines in children and for the incidence of ADRs, but with (2) an increase or (3) a 

decrease in the rate of hospitalisation; 

• Two scenarios in which all variables changed, namely (4) a decrease in hospitalisation, a 

decline in the consumption of unlicensed and off-label medicines in children, and a 

decline in the incidence of ADRs, and (5) an increase in hospitalisation, an increase in 

the consumption of unlicensed and off-label medicines in children, and an increase  in 

the incidence of ADRs 

                                
21 And assuming an additional hospitalisation of two days for every ADR. 
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Figures 3.13. and 3.14. present the future trends for two types of scenario: one starting from a 

high level of ADRs and one starting from a low level of ADRs. The results show that the costs are 

fairly modest compared to the total value of all health care expenditure. O n the other hand, the 

calculations underestimate the true extent of the costs. O utpatient care is not included and it has 

been suggested that the real incidence of ADRs is considerably higher. If we assume, for the 

moment, that the real extent of the problem is three times as high as is shown in these figures, 

then the costs related to the most likely scenario would be in the range of 0.1 to 0.4%  of health 

care expenditure. In the most expensive scenarios the costs can run as high as 2%  of total 

spending. 
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Finally, we have extended the recent development of pharmaceutical sales into the future. To do 

so, we have employed two different kinds of method in different versions: 

 

• C onstant compound average growth rates with a sensitivity analysis based on adjusted 

growth rates of +2%  and –2% ; 

• Trend extrapolations on a linear and log-linear basis. 

Figure 3.15 presents the different results. 

Growth is more likely to be exponential than linear. The two middle estimates suggest that by 

2015 the total size of the pharmaceutical market will be more than 1,000 billion dollars. Even if 

an increasing proportion of the market will be geared towards adults and the elderly, the 

paediatric population will most likely continue to be a significant market. 
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The Regulation on medicinal products for paediatric use may have an impact on a wide variety of 

different stakeholders, including children (and their parents), the pharmaceutical industry, 

general practitioners and other professionals providing medical care, pharmacies, government 

departments and regulatory agencies, researchers in academia and other research institutions and 

insurance companies. O f these stakeholders, children and the pharm aceutical industry are the most 

important parties.  

Children are at risk when taking medicines not tested for them because of potential negative 

effects regarding taking the drug at all, the dosage, and the route of administration. Negative 

consequences can be short-term or long-term. The population of children that is potentially 

affected by the Regulation is sizable (about 23%  of the total population in the EU  and the 12 

NAS-countries). In this population many drugs are not licensed for children or are prescribed off-

label. It appears that the share of off-label prescription is higher than the share of unlicensed 

prescriptions, both in hospitals and in general practice. The percentage of patients receiving 

unlicensed or off-label treatment is higher in hospitals than in general practice. Exact numbers 

and data about the most frequently prescribed drugs differ enormously both between countries 

and between studies performed within a single country. This is also true for the kind of 

unlicensed drugs prescribed. In addition, studies differ in incidence figures of unlicensed and off-

label prescriptions of age groups. U nlicensed and off-label prescriptions do not necessarily 

threaten the health of a child, but the risk of ADRs is higher, since adequate dosing schemes have 

often not been assessed. However, the currently available evidence consequently does not allow 

for definitive conclusions on the incidence of ADRs in children in the EU .  

In general, the EU  pharmaceutical market that consists of innovative and generic drug 

manufacturers is very large and highly dynamic. The challenge for the pharmaceutical industry is 

to develop affordable medicines tested for use in children. However, the proposed Regulation 

raises concerns with respect the costs of development. W ill the incentives of the proposed 

Regulation provide sufficient turnover and profits to offset the development costs? The costs for 

the industry are determined by the costs of performing a paediatric evaluation. From different 

studies it can be concluded that a reasonable range for the costs of paediatric testing is between €1 

million and €4 million. The benefits concern the financial rewards of a patent on paediatric 

medicines, either a six-month extension of the duration of the SPC  related to marketing 

authorisation of new products or data protection related to products with a Paediatric U se 

M arketing Authorisation (PU M A). In section 3.4 an impression of the magnitude of the 

potential profits associated with a six-month extension of patent protection is presented. Due to 

limited data, no calculations could be made for a reward of 10 year of data protection for off-

patent products in exchange for paediatric testing. 

The cost of medicinal products for the population can be divided into individual and social costs. 

O n the individual level, costs are related to (i) the amount of money that families spend on health 

care and medication and (ii) the additional individual costs associated with the health problems 

caused by inadequacies in paediatric medication. Since data to measure the costs for individuals 

are limited, only approximations of the related costs could be presented (section 3.5). From a 

societal perspective, the full range of costs and benefits is relevant. There are considerable gains to 

patients and to the community as a whole, since paediatric trials lead to a better evidence base for 

the paediatric use of medicines. However, there are also costs related to better medicines for 

children. C osts for society are related to (i) the amount of money that countries spend on health 

care and medication and (ii) the additional social costs associated with the health problems caused 

by the inadequacies in paediatric medication. The problem with these costs estimates is that data 

are often aggregated and not broken down into cost components (e.g. expenditure on GPs, 

medicines, and specialists). 



),���������	�	�
� ����� ������ ��������� ������������������� ���	���������	�����������	������� ���

If no new policies are implemented, how serious will the problem be in 2015? Throughout 

Europe the share of children between the ages of 0 and 19 declines both relatively and in absolute 

numbers. However, in 2015 there will be over 150 million children in the EU . W e estimated that 

by 2015 the total size of the pharmaceutical market will be more than 1,000 billion dollars. Even 

if an increasing proportion of the market will be geared towards adults and the elderly, the 

paediatric population will most likely continue to be a significant market. The future costs 

associated with ADRs in the paediatric population as a percentage of total health care expenditure 

are determined to be fairly modest. However, the calculations presented in section 3.6 

underestimate the true extent of the costs. O utpatient care is not included and it has been 

suggested that the real incidence of ADRs is considerably higher. If we assume, for the moment, 

that the real extent of the problem is three times as high as is shown in these figures, then the 

costs related to the most likely scenario would be in the range of 0.1 to 0.4%  of health care 

expenditure. In the most expensive scenarios the costs can run as high as 2%  of total spending 



�

)/�

�: � �+���=4 � � � ����

$���
����0� "����� ������� �
��

 

��� �������������	
���
�����5 ���
���
�����������	�����������������

In the last decade, several steps have been taken regarding medicines for paediatric use in the U S. 

The starting point is the 1994 Paediatric Labelling Regulation, which focused on product 

labelling of authorised products to include permissible paediatric use. This Regulation did not 

stimulate the revision of labelling, because there was a need for more clinical trials, data collection 

and publication of information on trials in the paediatric population. In that same year the U S 

Food and Drug Administration (FDA) implemented a Paediatric Plan to stimulate the 

development of paediatric data in the product development phase and after market approval. The 

Plan did, however, not result in a substantial increase in the number of tested medicines for 

paediatric use.  

In 1997 a successful Regulation for stimulating the development of medicines for paediatric use 

was implemented. The Food and Drug Administration M odernization Act (FDAM A) introduced 

the possibility of obtaining six months extension of market exclusivity or patent protection if a 

manufacturer submitted the proposed paediatric studies together with a W ritten Request (the so-

called Paediatric Exclusivity Provision). 

By the beginning of 2003, 264 W ritten Requests had been evaluated by the FDA, focusing on 

616 studies of which 324 were proposed paediatric study requests. This is an enormous increase 

in paediatric studies: between 1991 and 1997 (before the Regulation came into force) 11 out of 

71 paediatric studies were completed (FDA, 2001). The FDA suggests that the provision will 

reduce certain types of health care expenditures, but increase others. Due to better medicines, 

children will recover earlier, making less use of health care services. The improved health 

outcomes will lead to health care cost savings. The FDA has not attempted to quantify these 

estimates. The health benefits will be realised when paediatric trials are completed and the 

medicines are used in practice. The exclusivity provision will also increase particular health care 

expenditures because it will delay the introduction of generics, which have a lower price than 

originator drugs. This will lead to a (temporary) higher average price of drugs.  

In the FDA Status Report, it is estimated that over 20 years consumers are expected to pay $13.9 

billion for higher priced drugs. The estimated present value of the revenue/cost increase is about 

$7.2 billion, or $61 million per drug (discount rate 7% ). The generic sector will lose about $ 

10.7 billion ($5.7 billion discounted) in new sales during a period of 20 years. O n an annual basis 

the unrealised profits are about $ 48 million. In addition, retail pharmacies will also lose future 

revenues, which are estimated at $2.6 billion in 20 years. The originator drug companies will, 

however, gain sales due to the provision. The sales are expected to be $29.6 billion ($15.3 

discounted) in 20 years. Taking the cost of production, marketing etc. into account the originator 

drug companies will gain about $592 million per year (FDA, 1998, p. 14-17). 

Several limitations of the Paediatric Exclusivity Provision have been identified: 
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• Since the exclusivity applies to all products marketed, which contain the particular active 

substance, the provision led to an increase in medicines for which there is greatest 

commercial gain. These products are not necessarily focused on the greatest therapeutic 

need: some drug categories (e.g. old antibiotics) and age groups (especially neonates) are 

poorly addressed. 

• The provision seemed not a big incentive to manufacturers with low sales (because it 

decreases the value of the exclusivity). An example is amphothericin, used for fungal 

infections. 

• Because the exclusivity is granted at the time of submission of the studies, it has 

sometimes been difficult to negotiate label changes, especially when it concerned 

‘negative’ product information. 

• The provision does not address off-patent products, although several medicines (six out 

of the most common used medicines in children) are off-patent, these are often used 

unlicensed or off-label. 

In 1999, the Paediatric Final Rule was implemented. This Rule requires an application for 

authorisation of a product containing a new active substance or for authorisation of new 

indications, new dosage forms, new dosing regimens, or new routes of administration to contain 

safety and effectiveness information on relevant paediatric age groups for the claimed indications. 

The Rule intends to “ensure that new drugs and biological products contain adequate paediatric 

labelling for the approved indications at the time of approval” (or soon after approval) (FDA, 

1998: p. 66634). The Paediatric Rule is seen as complementary to the Paediatric Exclusivity 

Provision. Although the Rule in general is seen as successful, the Rule has been challenged in 

court. The FDA has set up new legislation in this respect (Paediatric Research Equity Act), which 

has been approved by the Senate in 2003.  

The situation of medicines for paediatric use has similarities with the lack of interest in 

developing medicines for rare diseases (“orphan drugs”). The EU  legislation for orphan medical 

products (2000) aims to stimulate the development of medicines for rare diseases. This 

Regulation includes incentives such as protocol advice, fee waivers, and access to the procedure 

leading to a centralised marketing authorisation and a period of market exclusivity when the 

product is authorised. So far, the impact of the Regulation is successful in stimulating the 

development of orphan medicinal products. 
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The way in which pharmaceutical companies, hospitals and GPs, households and other 

stakeholders respond to the provisions of the proposed Regulation is not a given. Some impacts 

can be predicted fairly accurately in that they derive from absolute requirements laid down in the 

Regulation. However, most impacts depend on the preferences and choices of the main actors 

and on the way in which the various measures are implemented. 

Some examples of the questions relating to choice and implementation are: 

 

• How will pharmaceutical companies choose to respond to the rewards and incentives in 

the proposed Regulation? Are they sufficiently attractive? 

• How will companies organise their paediatric investigation and where will the clinical 

trials take place? 

• How will companies deal with the costs of paediatric testing? W ill paediatric testing go at 

the expense of testing for use in adults? 
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• How will insurers (private and public), hospitals, GPs and households respond to the 

choice between tested and untested medicinal products for paediatric use with different 

prices? 

• How much money will be allocated to the study fund? 

• W hat will be the nature and quality of the scientific advice? 

The effects of different provisions and the effectiveness of the Regulation (the relationship 

between actual and desired effects) depend on the nature of the individual provisions. Three types 

of provision can be identified, namely: 

 

1. Requirements 

2. Rewards and incentives 

3. Support measures 

Each type elicits a different kind of response, carries its own risks and uncertainties, and therefore 

has a different impact. The link between the type of provision, the identity of the stakeholder, 

and the nature of the impact is key to understanding the effects and effectiveness of the proposed 

Regulation. 
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The immediate impact of requirements is determined by four issues: 

 

• The (legal) definition of com pliance: Some requirements are very straightforward. The 

main requirements cannot be circumvented: without submitting the results from studies 

carried out according to an agreed paediatric investigation plan or presenting a waiver or 

deferral, a marketing authorisation application cannot be granted. Beyond the obvious is 

a grey area where the C ommission, EM EA, and the pharmaceutical industry will try to 

define compliance to suit their own interests. For example, what does it mean to place a 

product on the market: will a single pill suffice? However, the revised pharmaceutical 

legislation does put an obligation on the industry to continuously supply 

pharmaceuticals. 

• Costs of com pliance: Requirements generally impose costs upon those who have to meet 

them. In the case of the proposed Regulation, examples of the costs of compliance are: 
o How much will clinical trials cost if children are included? 
o How much does it cost to design an investigation plan? 
o How much will it cost to adjust labels, to comply with post-marketing 

requirements, or to place the product on the market within one year? 

• Costs of m onitoring and enforcem ent: Even when a requirement is offset by a reward, the 

authority that imposes the requirement has to check if those who have to meet the 

requirement do so and if they do it adequately. M onitoring and enforcement cost 

money. The main requirements of the Regulation (submitting the results from studies 

carried out according to an agreed paediatric investigation plan when applying for a 

marketing authorisation for some products) allows for centralised monitoring: companies 

have to apply for an authorisation, submit and discuss the plan, and report on test 

results. O ther requirements may be more difficult to monitor (e.g. the implementation of 

pharmacovigilance) or to enforce (e.g. placing a product on the market). In this case, the 

public costs of monitoring and enforcement include the costs of setting up and managing 

the PB . The fines and other enforcement measures that may be written into the 

Regulation should reflect the costs of monitoring and enforcement. 
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• D istribution of the burden: Are the requirements in the Regulation equally burdensome 

for large and small companies, for companies specialised in a single product or companies 

that produce a wide variety of medicinal products? In addition, the burden of the 

requirements can vary according to the nature of the product: existing products have 

been tested once already (in order to receive a marketing authorisation) but new products 

can integrate paediatric testing into the process of clinical trials (and thus achieve an 

economy of scale). 
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An incentive bestows a benefit in order to draw out desirable behaviour. It is never awarded 

automatically but is conditional upon the right behaviour. A reward, on the other hand, is 

granted automatically upon compliance with requirements and serves to compensate parties for 

the costs of compliance. Three issues are involved: 

 

• Adm inistrative costs for governm ent: The relevant regulatory and other government 

agencies have to put in place the infrastructures to dispense the incentives and rewards, 

which raises the costs of administration. 

• Attractiveness of rew ards and incentives: W here requirements and voluntary actions are 

compensated for by rewards and incentives, pharmaceutical companies can weigh costs 

against benefits. In the proposed Regulation the main requirements are rewarded with a 

six-month extension of the SPC  for originator drugs. In this case the balance between 

costs and benefits is not a matter of choice (the requirement must be met; the reward will 

be given) but of satisfaction: will companies complain or rebel when they find the reward 

insufficient?. The ten-year period of data exclusivity is a true incentive for conducting 

studies and obtaining a marketing authorisation on an off-patent medicine. 

• Externalities: The cost and benefits to two of the main parties to the Regulation – that is 

government and industry – do not exhaust the consequences. There will be costs (largely 

financial) and possible benefits (improved health care) to children, plus additional and 

sometimes subtle effects on care providers, adult patients, and insurers. Some of these 

externalities can be large in magnitude.  
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The proposed support measures involve the creation and public sharing of knowledge on 

paediatric testing and the existing medicines for use in children, and the establishment of the 

M edicines Investigation for the C hildren of Europe, a study programme for research into 

paediatric medicines. 

 

The impact of this group of measures is equal to the balance between: 

 

• Costs: The expenditure involved in setting up and managing the infrastructure needed to 

create and exchange information as well as the funds allocated to the study programme. 

• Benefits: All support measures are available without charge, which means that the public 

funds are not counterbalanced by revenues. The benefits will therefore accrue to the 

pharmaceutical industry (most particularly, SM Es and research institutes) and society at 

large. 
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Four types of impact will be considered in the analysis: 

 

• Econom ic im pacts, such as the direct costs of implementation, indirect costs such as price 

increases for consumers, and the effects on the competitive strength of the 

pharmaceutical industry. 

• Social im pacts, such as distributional issues (by social group, region, company size, and 

industrial sector), the quality of life of children and their parents or guardians, and the 

equal treatment of manufacturers, patients and other parties. 

• Environm ental im pacts, such as resource use in the pharmaceutical industry. 

• Sustainability impacts that relate to the ability of future generations to attain the same 

quality of life and in this case health and health care as the current generation. 
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The Extended Impact Assessment involves a structured analysis based on six key questions: 

 

1. W ho is affected and what responses is the policy expected to elicit? 

The analysis began with an inventory of stakeholders and an analysis of their preferences 

and incentives. Four main groups are affected by the proposed Regulation, namely 

pharmaceutical companies, government, health care professionals (including doctors and 

pharmacists) and children and their parents or guardians.22 The stakeholder analysis 

provides us with an understanding of their behaviour. 

W hich impacts are likely to occur? 

2. The first step in the impact assessment concerns an exploration of the consequences that 

each individual provision of the Regulation may theoretically have. For each provision, 

we have constructed a matrix of levels of aggregation (operationalisation, short-term 

effects, long-term effects, and risks) against types of stakeholder in order to indicate to 

what extent the provision can results in one or more of the four types of impact. O ur 

interviews with stakeholders provide a more detailed understanding of their response to 

each provision. 

3. W here will the costs accumulate and benefits accrue? 

4. The third question is basically an extension of the second question in that it asks which 

stakeholders will win and which will lose in each individual article of the proposed 

Regulation. W hich stakeholders, industrial sectors, regions, social groups or policy areas 

will benefit from the proposed policy and who will have to pay? In some instances the 

Regulation itself will identify who has to pay or who will benefit. For example, 

pharmaceutical companies will have to pay for the paediatric investigation (which is why 

they will be provided with an incentive) and children will benefit from the improvements 

in paediatric medication. O ther costs and benefits may be hidden. For example, will 

SM Es and large (multinational) pharmaceutical companies benefit to an equal extent? 

                                
22 The impacts on research institutions (academic or private) will be discussed as part of the analysis of the impact on 

the pharmaceutical industry. Insurance companies and reimbursement systems will be dealt with as part of our analysis 

of children and their parents or guardians. 
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W ill patients in countries with different systems of health care and health insurance 

benefit to the same extent? 

1. H ow  large is the im pact of each policy? 
Based on questions 1, 2 and 3 and the results of Task 2 (M easuring the current and 

future effects without policy change) we will summarise the impact of each element of 

the Regulation. The assessment of the extent of the impact involves a three-tiered 

approach: 

 

• A quaquaquaqualitativelitativelitativelitative description of the extent of the impact, with a distinction among 

stakeholders, social groups, regions, sectors, and external impacts (based on the 
analysis in steps 1, 2 and 3) 

• Q uantitativeQ uantitativeQ uantitativeQ uantitative estimates of selected indicators (e.g. numbers of patients treated, 

number of deaths avoided, number of patent applications, number of companies 

involved) (based on the inform ation on and analysis of the current and future extent of 
the problem ) 

• A monetarymonetarymonetarymonetary valuationvaluationvaluationvaluation of the quantitative impacts, distinguishing costs and benefits 

and paying separate attention to the costs of compliance with requirements (to the 
extent that the data allow  such a valuation) 

The three approaches will be combined into an integrated assessment of the costs and 

benefits of each policy in the form of a multi-criteria assessment that combines the 

qualitative and quantitative assessments. 

2. W hen w ill the effects occur: in the short term  and/or in the long term ? 
Is the particular measure one that will be effective immediately, one that can be 

implemented easily and will be up and running in a matter of months? O r will it take a 

longer period – perhaps several years – to mature? W ill the impact be incidental (felt only 

in the rush just after the regulation has been adopted, to dissipate thereafter) or will the 

impact be structural? 

3. W hat are the risks and uncertainties? 
 
The risks and uncertainties depend to some extent on the nature of each particular instrument: is 

it an incentive or a support measure or is it a requirement? 

 

• Incentive: W ill it be effective, targeting the right triggers in stakeholder behaviour and 

sufficiently attractive to entice them? W ill it elicit the right kind of response? 

• Requirem ents: W hat is the risk of non-compliance and how can the regulation ensure or 

enforce compliance? How high are the costs of compliance and enforcement? 

The guidelines on extended impact assessments call for a phased analysis of impacts. The EIA is 

conducted on three levels of aggregation, on the basis of the following three questions: 

 

• W hat does the Regulation require the stakeholders to do? (operationalisation) 

• W hat will be the short-term effects of these actions? (short-term  effects) 

• How do the provisions of the Regulation contribute towards its overall objectives and 

what will be the long-term impacts – desirable or otherwise – of the Regulation as is? 

(long-term  effects) 
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The analysis will be supplemented with a risk analysis to identify areas where the Regulation may 

be less effective or incomplete. 

In the end we will have a analysis for each element of the proposed Regulation, detailing the 

nature of its impacts distinguished by stakeholder; a distinction between four different types of 

impact; an assessment of risks and uncertainties, effectiveness and appropriateness; and a 

conclusion on the question whether or not the proposed Regulation will be effective to achieve its 

general objectives.23 
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The three core requirements of the proposed Regulation concern the paediatric investigation 

plan, the marketing authorisation requirement for new products, and the marketing authorisation 

for authorised medicinal products. 

- "�����	
�������	
�Pharmaceutical companies have to develop and carry out studies according 

to an agreed paediatric investigation plan for every new medicinal product and for every new 

indication, new pharmaceutical form and new route of administration of existing medicinal 

products in order to supply the data determining the conditions in which the medicinal product 

may be authorised for use in children, unless there is a waiver. The PB  has to evaluate paediatric 

investigation plans and EM EA or national competent authorities have to decide on a marketing 

authorisation. Health care professionals and researchers can provide scientific input. C hildren 

need to be enrolled to do the studies, and parents need to give their consent. 

                                
23 The cost estimates in the impact assessment have been made on the basis of available data, some of which has been 

provided by the pharmaceutical industry. The reader is consequently advised to consider the estimates as indications 

rather than precise measurements. W here values were recorded in dollars we have worked with the original information 

(in dollars), but when euros were required we have converted the amounts by means of the O EC D’s set of purchasing 

power parities for the year 2002 ($1 is €0.892). 
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��	��+���� � ��������The workload of EM EA will rise considerably, resulting in a demand for 

specialists in paediatric research, higher costs, and possibly a longer assessment period. The field 

of paediatric pharmacology is, however, fairly small, which can result in a bottleneck in 

evaluation. In 2002 an application through the centralised procedure took 452 days to complete. 

There is a legal limit to the assessment phase (210 days), but this only covers part of the process 

(Figure 4.1.). Although no precise estimate can be given, it is quite likely that the particular 

expertise required for a paediatric investigation will either increase the number of experts involved�

(an effect in person-days) or lengthen the process by a considerable number of days. 
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The increased workload would necessitate an expansion of the number of EM EA employees (e.g. 

scientific administrators and managers) and associated experts in the network (e.g. pharmacists 

and paediatricians). O ne observation by EM EA is particularly relevant, namely that three years 

after the introduction of the orphan drug regulation procedural issues are still under revision. 

The requirement to submit the results from studies carried out according to a paediatric 

investigation plan may result in the rise of a market for specialised services and the employment 

of experts in developing of paediatric investigation plans. Designing clinical trials for children will 

become less problematic with the increase in expertise, which leaves funding as the main obstacle. 

The plan and the associated clinical trials will raise the costs involved in applying for a marketing 

authorisation by between €1 million and €7 million per drug for Phase III clinical trials in 

children. 
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The number of clinical trials in children will increase. In addition, it may lengthen the entire 

drug development process. The industry will probably develop ways to organise paediatric testing 

parallel with testing in adults. M ore importantly, deferrals will provide relief. They will allow the 

adult version to be marketed before the paediatric version has been authorised. Time-to-market 

will therefore most likely not significantly be affected. 

Paediatric investigations can be difficult. Some of the barriers to paediatric testing are parental 

consent (especially when both parents have to give their consent), its heavy administrative 

burden, and the requirement to differentiate between age groups within the paediatric 

population, which makes the recruitment process more difficult and raises the costs. O n the other 

hand, for some diseases clinical trials provide patients with the only opportunity to receive 

treatment and patients are attracted by the high quality of care. The problem of recruitment 

depends very much on the disease in question, but the only reason consistent across all drugs for 

enrolling children is that they are fewer in number.24 

Smaller companies may find it more difficult to compete in product development or will have to 

charge a higher price for their products in a competitive market. The costs of clinical trials will 

increase as paediatric testing is added, thus raising development costs. O n the other hand, the 

costs of paediatric testing are relatively modest (probably between €1 and 4 million, with an 

upper margin of €20 million for major sellers). This can, in turn, result in an increase in the 

revenues of companies involved in Phase III paediatric research. Small companies can also opt for 

a partnership with other (larger) firms that have the capacity to perform paediatric studies. 
�
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24 The M HRA U K  expects that if the incentive is right, many of the barriers to recruitment will dissolve. 
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The PB  needs to contain or gather the appropriate expertise to be able to assess draft paediatric 

investigation plans and the studies subsequently conducted. National regulatory agencies will also 

need more expertise. The composition of the PB is critical in this regard. It must contain 

adequate expertise but not be dominated by any single interest or stakeholder group. 

Products that professionals already use will become available in tested form, which will make 

them aware of emerging opportunities for improvements in medicinal treatment of children. 

If the marginal costs of testing are passed on to consumers, households will be faced with higher 

drug costs and higher insurance premiums, depending on national reimbursement systems. 
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<	
�+���� ���������The requirement to submit the results of studies performed according to an 

agreed paediatric investigation plan will encourage the rise of standardised methods and 

procedures for paediatric testing, matching the requirements of the PB . O nce the Regulation is 

established, it will result in higher and more homogeneous quality of paediatric testing –certified 

by the PB– throughout Europe. The safety of clinical trials in children will be controlled and 

certified. 

The costs of paediatric medication and paediatric health care may increase as the costs of testing 

are carried forward. The impact on the revenues and profits of pharmaceutical companies will 

depend on the price elasticity of paediatric medicines and on the willingness-to-pay of households 

and the willingness-to-reimburse of insurance companies. However, the costs of paediatric testing 

do not appear to be excessive. Health care professionals appear willing – and may even feel 

obliged – to switch to tested medicines regardless of the costs. National governments may decide 

(and are already discussing the possibility) to negotiate or enforce price reductions. 

An increasing proportion of the available medicinal products will be tested for use in children. 

From the time of entry into force of the proposed Regulation, the currently available patent-

protected products that are not tested and will not be tested for use in children will be caught by 

the requirement relating to applications for new indications, new pharmaceutical forms and new 

routes of administration. It will take approximately between 10 and 15 years before the last 

patent expires (Figure 4.2.). However, after the patent expires generic drug manufacturers can 

enter the market without having to perform paediatric tests. The proposed Regulation does not 

impose a requirement after the expiry of the patent, but intends to attract manufacturers of off-

patent drugs by means of an incentive. The effect on the availability of paediatrically tested 

generic medicines will consequently be more modest (Figure 4.3.). 

The markets for patented and off-patent products overlap: producers of patented products can 

keep the brand name of a drug after its patent expires. They can then produce a generic version of 
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their medicine and apply for a PU M A. C ompanies can use their brand image to maintain market 

share, possibly increase it by lowering prices, and thus use the PU M A as an after-patent 

competitive instrument. Yet, sales do not necessarily have to increase. 

The supply of licensed medicines for use in children will increase, resulting in better treatment, a 

higher quality of life, and lower health care costs. As such, this provision is crucial to attain the 

higher objectives of the proposed Regulation. 

������B�&� �
���� �	
�+���� � ���
��� �
 � ���� ��""��� 	�� "���
�+"�	������� � �����
��� "�	������ �
���� ����
"�	"	������������	
�
�

time

nu
m
b
er
 o
f 
d
ru
g
s

on
 th
e 
m
a
rk
et

untested, patent-protected
products for w hich no

new  application is made

existing
patent-protected
products tested

for use in children

new  products
all tested

for use in children

�
�
������B�,�� �
���� �	
�+���� � ���
��� �
 � ���� ��""��� 	�� ��
����� � �����
���"�	������ �
���� ����"�	"	����
��������	
�

�

time

nu
m
b
er
 o
f 
d
ru
g
s

o
n 
th
e 
m
a
rk
et

untested generic
products

generic
products tested
in response to
the incentive

previously tested
products
for w hich

patent expires

�



,8���������	�	�
� ����� ������ ��������� ������������������� ���	���������	�����������	������� ���

The expected increase in the supply of licensed medicines for use in children will allow health 

care professionals to provide better treatment, reduce the incidence of ADRs, and lower the 

chance of liability suits. Liability is a major issue (more in some countries, such as the U K , than 

in others), although it is recognised that it is not as big an issue in Europe as it is in the U S.25 It 

will also give them the opportunity to reduce prescribing of off-label and unlicensed products. 

C hildren are provided with a wider range of new and existing products tested for use in children, 

improving the quality of their treatment and raising the quality of their lives. 
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A defining characteristic of the Regulation is, however, that it targets the production of paediatric 

medicines (supply) rather than the way in which they are used (dem and). U nlicensed and off-label 
medicines can still be prescribed. Health care professionals are expected to favour tested products 

over untested products. If the Regulation is successful, an increasing proportion of the available 

medicines will be tested and prescribing practices will automatically shift in the desired direction. 

However, if incentives are insufficient or the Regulation is incomplete, the basic problem will 

persist. 

In this context it is important to understand that the proposed Regulation is only half of the 

solution to the lack of medicines tested for use in children. Demand (prescription) and supply 

(production) cannot be handled in a single regulation. The C ommission cannot force health care 

professionals only to use tested products but it can work to make certain that their supply has 

been ensured. The proposed Regulation will consequently present a challenge to policy makers in 

the health care domain. There is an opportunity here for those responsible for the delivery of 

health care in the M ember States to use formularies and reimbursement mechanisms to swing 

demand towards tested, authorised products. 

                                
25 Liability always lies with the prescriber and not with the insurance company or reimbursement system. 
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paediatric medicines. The legal limits to the assessment process may prevent such delays from 

getting out of hand and deferrals make sure the timely availability of medicines for use in adults. 

SM Es may not have an adequate infrastructure and resources to successfully apply, while other 

companies will develop their own centres of expertise. 

Paediatric testing will not considerably raise the costs of product development. For most products 

the costs of paediatric testing will be manageable. The industry may, however, translate not only 

the costs involved in paediatric testing but also the risks of Phase III trials in children (medical 

risks to the test subjects as well as the financial risks of potential failure) and raise the price of its 

medicinal products more than is warranted by the costs of testing.26 In the absence of reliable and 

detailed industrial data on the costs of paediatric testing, the industry is essentially free to charge 

any price it wants. The impact on consumer prices may well exceed the actual increase in costs. 
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The requirements may lead to more research in the most profitable areas of research rather than 

into the development of drugs that are most needed among the paediatric population. C ompanies 

and research institutes may be given an incentive to cut corners in paediatric testing, especially for 

orphan products (with few test subjects and a small market) and in the event that few parents and 

children consent to testing. However, the PB  can issue waivers specifically to prevent medicines 

being investigated in children when it is unlikely to bring therapeutic benefits to children. In 

addition, the proposed paediatric study programme can be targeted on medicines that may not be 

profitable. 

There is a risk that companies will become reluctant to develop new indications, new 

pharmaceutical forms and new routes of administration in small markets and for products with 

low sales. However, the costs of paediatric testing are manageable and will be adequately 

compensated for by the six-month extension of the SPC . 

Authorised but untested products that do not change will not be paediatrically tested and will 

continue to be used. If the adult formulation of an untested drug is cheaper than the tested 

paediatric version of an alternative drug, health care professionals may still prefer the cheaper 

adult version.  

The costs of developing a new indication, new pharmaceutical form or new route of 

administration are lower than the costs of developing a new drug, but the reward is the same. The 

industry may be drawn towards the second requirement, that is, find ways to adjust existing 

authorised products first, and focus on new products later. This is what happened in the U S. This 

                                
26 In their 1991 estimate DiM asi et al. adjusted the total costs of clinical trials upwards by c. 120%  (Love, 1997). 
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may have the effect of stimulating innovation for already authorised patented products as 

companies may develop new indications specifically to benefit from the SPC  extension. 

If the industry responds favourably to the incentives and complies fully and rapidly with the main 

requirements, the first period of entry into force of Regulation may result in severe backlog of 

applications and assessments. The PB  and EM EA may not be able to cope with a considerable 

increase in the demand for evaluation and quality control. O ther risks materialise when the PB  

and C PM P disagree on the plan and when the industry learns how to write a successful paediatric 

investigation plan but the actual work deviates from the plan. However, there are provisions in 

the legislation for modifying the paediatric investigation plan, should difficulties arise or 

companies receive subsequent scientific advice that is contrary to what has been agreed in the PB . 

Health care professionals are not obliged to prescribe tested products only and can continue to 

use off-label and unlicensed prescriptions. It will take at least 10 years and possibly as long as 15 

years before the last untested patented products with a benefit for children have either 

disappeared or have been tested for use in children. Again, full success depends on consideration 

by those responsible for the delivery of health care selectively including medicines authorised for 

use in children on formularies and reimbursement lists (Thorsen and M äkelä, 1999). 
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The reward for companies that comply with the core requirements consists of a six-month 

extension of the duration of the SPC . The voluntary type of marketing authorisation (the PU M A 

or Paediatric U se M arketing Authorisation) has an incentive attached (10 years of data protection 

for products with a paediatric marketing authorisation) for products with a PU M A. 

- "�����	
�������	
 � M anufacturers of off-patent medicines can apply for a PU M A for drugs 

designed for use in the paediatric population. The application for a marketing authorisation has 

to be accompanied by the results of clinical tests in children. The PB  will assess the draft 

paediatric investigation plans; the C PM P or the national competent authorities will assess the 

results of these plans, consulting the PB  if they wish. Health care professionals cooperate in the 

conduct of Randomised C linical Trials (RC Ts). C hildren need to be enrolled to do the studies, 

and parents need to give their consent. 

In order to be granted the extension of the duration of the SPC  pharmaceutical companies must 

comply with the two main requirements relating to the inclusion of the results of a paediatric 

study in a marketing authority application for new or existing (patented) products. Product 

information, which is part of the marketing authorisation, will include information about 

whether or not a company has submitted studies in accordance with a paediatric investigation 

plan (i.e. to extend the SPC ). C ompanies can use this information as the basis of a request on 

national patent offices to extend the SPC . 

��	��+���� � ��������The reward for patented products that submit the results of a paediatric 

investigation plan as part of their marketing authorisation application will probably attract a lot 

of interest. The C ommission hopes that the PU M A and its accompanying incentive will also be 

attractive for the development of off-patent medicines for paediatric use. The current 

infrastructure is already able to deal with such applications, but EM EA and national competent 

authorities will have to hire paediatric experts or outsource their evaluations. The PU M A will 

only be accessible to products with a therapeutic benefit for children that are effective and safe. 

No incentive can be given without a marketing authorisation for paediatric use. 

<	
�+���� � �������� M ore off-patent products, that are not required (currently or under the 

proposed Regulation) to perform tests, will be tested for use in children. The PU M A gives 

companies the opportunity to buy market access and capture a niche (i.e. exclusive part) of the 

paediatric market. A PU M A is expected to be more attractive for SM Es rather than for the big 

players in the pharmaceutical sector. 
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The incentive for off-patent medicines and the rewards for patented medicines are fundamentally 

different. The incentive for the PU M A will only be awarded to medicines for paediatric 

indications, whereas the reward for originator drugs is granted for all uses, regardless whether or 

not the paediatric studies yield positive or even conclusive results. The number of extensions 

awarded will consequently exceed the number of drugs newly licensed for children. 
�
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27 See table 3.10. for the calculations. The lower estimate of $0.9 million assumes $200 million (€178 million) 

development costs, 71 months time-to-market, while the upper estimate of $10.2 million assumes $800 million (€713 
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The incentive is aimed at currently existing off-patent medicines that have yet to be tested for use 

in children. For those products, the incentive is most likely relatively weak. C ompanies have to 

do clinical trials in children in order to qualify for the incentive; bioequivalence and 

bioavailability tests will not suffice. In return they will receive 10 years of data protection. 

The incentive will most likely be less valuable to manufacturers of off-patent medicines than the 

reward for their competitors given that (i) data protection extends only to paediatric use –while 

the extension of the SPC  also applies to adult use–, (ii) the incentive derives its economic value 

from a highly specific and generally small niche in the medicinal market, and (iii) it does not 

involve market exclusivity and competitors can consequently compete for the same market niche. 

The advantage will go to the first mover. New entrants into the market will have to perform their 

own tests and the PB  may decide not to allow trials when there is no clear therapeutic or clinical 

value added or if double testing can become a problem. The PU M A will not necessarily result in 

higher sales. The authorisation applies to products already on the market that will now be tested 

for use in children. Health care professionals can either switch to the tested medicine or use an 

off-label alternative in a proper way by applying the information gathered as a result of paediatric 

testing. 
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million) development costs, 71 months time-to-market. Both only take into account the real patent life of 20 years. 

The EGA estimates the social costs at €50 million per drug per year for the entire EU . 
28 At the official discount rate of 4% . 
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O riginator drug companies will have more time to economically exploit a patent while on a 

higher level of aggregation there will occur a change in the relative competitive strength of 

innovative pharmaceutical companies compared to producers of generics. The entry into the 
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market of generic drugs will be delayed. The U S Paediatric Exclusivity Provision has generated 

the same effect. 

In short, originator drug companies stand to gain substantially more than generic drug 

companies, resulting in a shift in their competitive position in the market in the favour of the 

former and an increase in the average price of medicines for use in children and adults (due to a 
rise in the share of patented as opposed to generic versions). There does not appear to be a valid 

reason for a longer extension of 8 or 12 months. Europe’s competitive strength vis-à-vis the U S 

does not only depend on this particular provision of the Regulation. 

A clear indication of the lack of balance between the two groups of manufacturers can be derived 

from their respective position papers. The EFPIA paper basically reflects the current text of the 

proposed Regulation (although it suggest granting manufacturers of off-patent medicines market 

exclusivity rather than data exclusivity), whereas the EGA has repeatedly and vehemently voiced 

its opposition to the Regulation. 

Households will be faced with higher average costs of medicinal products as the availability of 

generic drugs is delayed. In the long run insurance companies and households will be faced with 

higher reimbursement costs of medicinal prescription (due to increased testing and especially as a 

result of the delay of generic medicines). O n the other hand, a premium may be reduced because 

fewer medicines are needed (more precise dosing and a lower incidence of ADRs). 
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�����Regarding the PU M A, the current system of marketing authorisation 

already allows for the application of a paediatric marketing authorisation, but because of the 

marginal profits to be made and issues to do with brand names this has not proven to be an 

incentive to industry. If the incentive is insufficient or untenable, the measure will be ineffective. 

As it stands, the incentive for off-patent paediatric medicines may be insufficient to attract 

European drug manufacturers��

The 10-year period of data protection is a provision of the pharmaceutical legislation that tells 

regulatory authorities and other competent authorities not to license generic drugs to other 

companies than the one that owns the data that is protected. The data may have to be made 

publicly available, but only the applicant can use the data. This creates the danger of double 

testing: different companies can perform the same tests on children in order to gain market 

access, whereas double testing is considered unethical. The PB, however, will have the power to 

prevent such testing with regard to PU M As. 
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M oreover, there may arise a legal disagreement over the definition of a “medicinal product”. In 

the current text of the Regulation the extension of the SPC  will be awarded only once per 

medicinal product. This leaves room for differences in the interpretation of the term product: the 

industry may decide that each new formulation, route of administration, indication, or dosage 

constitutes a new product and entitles the company to an SPC  extension of the relevant patent. 

This would create a highly diffuse situation in which a single active substance would ultimately 

arrive on the market for generics in a variety of different forms. The Regulation needs to be 

unambiguous. 

An implication of the core provisions of the proposed Regulation – the requirements, rewards 

and incentives – is that to a considerable extent the pharmaceutical industry determines which 

medicinal products become available for use in children. In general, the pharmaceutical industry 

prefers to invest in large markets (e.g. blockbuster drugs). Focussing the Study Programme 

towards niche markets may offset this. The PU M A may draw R& D funds into the most 

profitable areas of research rather than into the development of drugs that are most needed 

among the paediatric population. If the proposed Regulation draws large companies towards the 

development of (more profitable) originator drugs and SM Es towards (less profitable) off-patent 

drugs, the Regulation may widen the gap between large and small companies.  

W hen the mutual recognition procedure is used, the extension will only be given if the product is 

authorised in all EU  member states. This may prove difficult, especially when the NAS join the 

EU . O n the other hand, this may act as a stimulus to shift to the centralised procedure. 

0� "����	��������	
�����*����� �
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The additional requirements describe the conditions under which the incentives and rewards are 

awarded. They concern labelling, placing on the market, post-marketing requirements, and pre-

existing studies. 

- "�����	
�������	
 � Pharmaceutical companies have to adjust the labels of their medicines 

(which involves a small cost). After a marketing authorisation has been granted for a medicines 

tested for use in children, the company has to ensure that the product is placed on the market 

within 12 months. C ompanies will, in selected cases, have to submit a plan on how to ensure 

follow-up and efficacy and to monitor ADRs related to the use of the medicinal product in the 

paediatric indication. If the submission of the results of paediatric testing was deferred, the 

marketing authorisation holder has report annually to the PB  to provide an update on the 

progress with the realisation of the paediatric investigation plan. In the case of pre-existing 

studies, companies must submit the results of completed paediatric studies to the competent 

authorities within a year of the entry into force of the Regulation.  

C PM P or a national competent authority decides when a risk management programme should be 

set up and specific post-marketing studies should be performed. For deferred studies, the PB  

needs to inform C PM P or competent national authorities if the marketing authorisation holder 

does not comply with the agreed paediatric investigation plan. The authorities need to assess the 

results of pre-existing studies and update the summary of product characteristics and the patient 

information leaflet. In general, government authorities must monitor and enforce compliance 

with the additional requirements. 

The operationalisation of the post-marketing requirement needs a more systematic registration of 

ADRs. Health care professionals (doctors, nurses, pharmacists, coroners, dentists, and others) are 

expected to report ADRs either on a compulsory or voluntary basis. They can support 

government monitoring and provide feedback on labelling practices. Health care professionals 

must make sure that they acquire the most recent scientific insights. It has been suggested that 

health care professional be paid for their contribution, both as a reward for the considerable effort 

involved and as an incentive to attract experts. 
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C hildren may be enrolled in specific follow-up programmes and – depending on the system – 

parents and children may report ADRs directly (most likely on a voluntary basis). 

��	��+���� � ������� New and existing drugs tested in children and authorised will be made 

available within a year. Health care professionals will gain better knowledge on ADRs and, as a 

result, children will receive safer treatment. If companies comply adequately, the additional 

requirements will generate considerable benefits to the European paediatric population and 

prevent the misallocation of resources at comparatively low marginal costs to pharmaceutical 

companies and government authorities. Both can build on currently existing (mandatory) 

systems. 

Pharmaceutical companies will have to pay fixed costs to design plans for follow-up and progress 

reporting and variable costs to maintain pharmacovigilance and write annual reports. The level of 

costs is unknown. It is, however, already a requirement and it is safe to assume that 

pharmaceutical companies will have acquired the necessary expertise to adapt efficiently to the 

requirements of the new Regulation. Government agencies will, however, be faced with an 

increased workload and a need for more experts as follow-up plans have to be assessed and 

compliance has to be monitored and enforced. The same applies to the requirement concerning 

pre-existing studies. The government has to set up and finance a system of monitoring (e.g. a 

database of existing studies) and check if applicants have already performed studies. 

<	
�+���� � �������� Pharmaceutical companies will be encouraged to improve their marketing 

processes in order to comply with the requirement to place products on the market within 12 

months. In the U S this requirement did not work very well. It remains to be seen if the European 

industry can succeed. 

Proper labelling of tested paediatric drugs will create a sharper definition of paediatric and other 

segments of the market for off-patent drugs. The higher objectives of the proposed Regulation are 

served by a clear distinction in the market between tested paediatric medicines and untested 

medicines for use in adults and by the gradual eradication of unlicensed and off-label 

prescription. Health care professionals benefit from increased transparency in the choice between 

tested and untested off-patent medicines: it will be easier to see whether a drug is tested for use in 

children or not. Increased transparency in the choice between tested and untested off-patent over-

the-counter drugs (O TC -drugs) will also benefit children and their parents. Better recognition 

and more transparent choice do not automatically translate into a change in prescription 

practices: health care professionals and households remain autonomous in their choice between 

tested and untested alternatives. 

The post-marketing requirement will force companies to develop an improved understanding of 

the safety, efficacy and quality of their paediatric medicines, which may result in the development 

of better medicines for children. C hildren can be treated more effectively and there will most 

likely be fewer cases of adverse drug reaction (ADR) or suboptimal treatment. The impact of this 

requirement can only really be ascertained at a later date, because the long-term effects of a drug 

in children cannot necessarily be assessed until much later in a child’s development. 

�������
���
������
�����There exists the possibility of a perverse effect on the choice of health 

care professionals when a comparison is made between a tested medicine (labelled) and an 

untested originator drug (unlabelled) when the latter has a greater therapeutic benefit but is not 

required by the Regulation to be tested for use in children. The same effect may occur when 

parents or others buy O TC -drugs and compare tested medicines (labelled) with untested drugs 

(unlabelled). This is a risk that will eventually dissipate as untested patented products disappear 

through attrition, but this will take between 10 and 15 years. 

Deferral may become a very long-term affair and post-marketing reporting may become a 

formality. E.g. in the U K , as in other M ember States, physicians report suspected ADRs only 

rarely. C PM P and the national authorities may not have sufficient expertise and the 
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implementation of a post-marketing system may be complicated. The reporting of ADRs is 

currently inadequate (mainly serious ADRs seem to be reported) and it may be impossible to 

improve reporting sufficiently to support the Regulation. W here pre-existing studies are 

concerned, it will be a challenge to acquire data on negative trials. 

0� "����	������������
��� ��������

Three measures have been included to make it easier for companies to fulfil the requirements of 

the proposed Regulation, especially in the early period of its existence. They concern the waiver 

of the requirement for data, deferral to initiating or completing studies in the paediatric 

investigation plan, and the C ommunity referral procedure for existing authorisations. 

- "�����	
�������	
�Regarding the C ommunity referral procedure, pharmaceutical companies 

will be gaining an opinion of the C PM P, which will lead to a C ommission decision, which will 

direct the M ember States to implement specific wording in product information. In the case of 

deferrals, companies have to report regularly on ongoing studies and take into account the need 

to avoid delaying the availability of new medicines for use in adults. The PB  has to assess requests 

for waivers and deferrals. EM EA will maintain a list of product specific and class waivers and 

publish this list on its website. All requests for waivers and deferrals can be processed through 

existing procedures or through amendments of existing procedures. 

C ompanies have to allocate funds to collecting current evidence (i.e. literature searches, hiring 

experts) to support a claim with respect to the therapeutic benefits, efficacy and safety of a drug 

when used in children, this in addition to the costs of clinical testing. Such costs will, however, be 

minor. The PB , in turn, needs to hire or contract the expertise to decide on waivers and deferrals. 

The accumulation of incomplete paediatric investigations needs to be monitored and eventually 

assessed. 

��	��+���� ���������Deferrals are not intended as a means to reduce the workload of the PB  and 

EM EA, but they will help during the transitional period when the number of applications is 

expected to increase considerably. C urrent ongoing applications will not be affected by the 

proposed Regulation, but will be completed following normal procedures. W aivers will quickly 

help to focus the work of the PB  on those products that may be of value for the medicinal 

treatment of children. 

The C ommunity referral procedure provides a shorter route to gain access to the markets of all 

EU  M ember States. The incentive to turn from the mutual recognition procedure to the 

C ommunity referral procedure will increase the workload of the latter, although it will be 

compensated for by a reduction in the workload of the mutual recognition procedure. 

<	
�+���� � �������� Paediatric testing will only be done when necessary, that is, when it can 

possibly make new or existing medicines available for safe and effective use in children. The 

possibility of deferral allows the pharmaceutical industry to adjust to new requirements or when 

paediatric testing takes longer to complete, without obstructing the availability of medicines for 

use in adults. 

W aivers will help identify medicinal products that are not fit for use in children, which acts as a 

support for health care professionals in their choice between different available medicinal 

products. They will also prevent unnecessary testing when a new paediatric medicine has no 

apparent therapeutic or clinical value added. 



/8���������	�	�
� ����� ������ ��������� ������������������� ���	���������	�����������	������� ���

������ �
�� �
������
�����For some medicinal products a waiver will be clearly appropriate or 

inappropriate. However, there will be a grey area where decisions are difficult and it is uncertain 

how many medicinal products inhabit this grey area. Decisions in this area are inherently 

hazardous, which may lead to risk-averse decision-making to the detriment of paediatric 

medicinal development. 

Deferral may become an automatic resort when standard investigation plans are submitted but 

resources are not (immediately) allocated to put them into action. In the worst case, the product 

may never be labelled for children. No time limit has been set for the deferral of paediatric 

investigations and enforcement measures are limited to annual progress reports, fines and a 

naming and shaming policy. This is especially so, because the hurdles for taking products off the 

market are very high.  

Health care professionals may decide to prescribe the medicine for use in children in anticipation 

of their eventual testing, even though the tests do not have to be conclusive or even positive. 

0� "����	����""	���� ��������

Finally, the objectives of the proposed Regulation are reinforced by three support measures, 

namely the provision of free scientific advice, a number of initiatives involving communication 

and coordination, and the establishment of a Paediatric Study Programme or M edicines 

Investigation for the C hildren of Europe (M IC E). 

- "�����	
�������	
�C ompanies can request scientific advice to support and improve paediatric 

testing. Pharmaceutical companies and health care professionals may submit proposals for studies 

on existing products to be funded by the study programme. The M IC E has to be established by 

the authority of the C ommission, the European Parliament, and the C ouncil of the European 

U nion. Funds will have to be allocated. O ne of the first tasks of the PB  will be to identify 

research priorities. The priorities should ideally balance acute and chronic conditions. EM EA 

must evaluate the functioning of the programme on a regular basis. C hildren and their parents 

can become involved in the work of M IC E either as patients in trials financed by the study fund 

or by lobbying to influence the assignment of research priorities. 

In turn, the knowledge base depends crucially on the contribution of companies, academic 

researchers, and health care professionals. They can give input, provide feedback, and supply 

experts for the creation of new knowledge (e.g. for the inventory of existing medicinal products). 

Specific health care experts may be asked to become advisors to the PB , they may become 

members of the network, and they are required to provide information on all existing uses of 

medicinal products in paediatric indications. 

EM EA and the PB have to establish a network with specific expertise in the performance of trials 

in the paediatric population. They can build on the existing network of 3,000 experts maintained 

by EM EA, although it may have to be enhanced to improve the quality of advice specific to the 

needs of the paediatric population. In addition, they have to put in place databases and online 

facilities as well as hire in-house experts. EM EA gives advice on the design and conduct of various 

tests and studies necessary to demonstrate the quality, safety and efficacy of the product in the 

paediatric population. Such advice is already available for a fee that varies between €6,000 and 

€70,000 depending on the nature and extent of the questions.29 

 

                                
29 EM EA provides advice on the manufacturing process, on pre-clinical trials, and on clinical trials. The more a 

company asks, the higher the fee will be. 
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��	��+���� � �������� Access to knowledge about paediatric medicines, clinical trials involving 

children, and related issues will be improved. Pharmaceutical companies can achieve efficiency 

gains by obtaining prior information on the PB’s assessment of the paediatric investigation plan 

as well as by improving the design of clinical trials. Free advice can help to contain the costs of 

developing a paediatric investigation plan. 

The government’s interests will be served by the higher average quality of submitted paediatric 

investigation plans and a shorter average period of assessment. Providing free scientific advice 

will, however, cost time (increased workload for EM EA and the PB) and public money (fixed 

costs for establishing a network, a database, a survey, etcetera; variable costs for maintaining and 

updating the instruments). Health care professionals will benefit indirectly in that better clinical 

trials may lead to better evidence on the use of paediatric medicines, which can in turn result in 

better treatment. 

The inventory of existing medicinal products will help to create a good picture of the products 

that are currently available for the use in children and to centrally collect the information that is 

available on each medicine in different countries and with different stakeholders. In addition, the 

inventory will prevent the duplication of clinical trials in children. 

<	
�+���� ���������In the long run free scientific advice, communication and coordination, and 

the study fund will generate economies of scale and scope in pharmaceutical R& D and paediatric 

testing. It is generally considered a highly valuable measure that will provide a strong stimulus to 

paediatric research in Europe. The inventory of existing medicines will provide companies with 

an overview of the market for paediatric medicinal products and help to identify opportunities 

(e.g. therapeutic gaps). K nowledge will spill over from large companies to SM Es that have a 

narrower knowledge base. SM Es are most likely to use the opportunity to acquire free advice, 

because they lack in-house expertise on trial designs, pre-clinical and clinical trials, and on the 

centralised procedures. Larger companies generally employ experts in each area, but even they 

may not have sufficient expertise in the area of paediatric medicines. 

The period between trials, approval, and placing on the market will become shorter. 

Improvements in knowledge transfers may also result in more cost-effective study designs and 

industrial savings and will prevent the duplication of tests. In this fashion the government 

contributes to a more homogeneous basis to the performance of tests. 

The instruments of communication and coordination create greater transparency in the market 

and provide support for the self-regulating behaviour of companies (which products to select) and 

health care professionals (which medicines to prescribe). For example, health care professionals as 

well as children, parents and guardians can use the inventory of existing medicinal products to 
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choose between medicines (prescription or O TC ; tested and untested). The network of experts 

can create an economy of scope considering that there are relatively few experts and they are 

scattered across Europe. 

The Study Programme can give support to off-patent drug manufacturers for the investigations 

needed for a paediatric marketing application. The programme can be used to strengthen 

pharmaceutical R& D in Europe. It will prove particularly useful for small companies, whose 

work is restricted by a narrow knowledge base, small markets, and a lack of access to capital. The 

Study Programme can support the development of medicines for rare child diseases, support 

paediatric testing of orphan drugs, and thus provide health care professionals with better 

medicinal tools. C hildren with a rare disease will be given a wider range of medicinal products for 

treatment. 

Health care professionals gain quicker access to new drugs and new forms of existing medicines 

and improved study designs will lower the risks for children enrolled in clinical trials. O nce the 

Study Programme begins to generate results, it will make available tested medicinal treatments for 

rare childhood diseases that would otherwise remain unavailable. O ne such area concerns 

neonatal medicines. Almost all neonatal medicines are currently unlicensed and parents are highly 

reluctant to enlist their child in a clinical trial. U nder the auspices of the C ommission the Study 

Programme could act as a trusted party. 

������ �
�� �
������
����� Pharmaceutical companies as well as researchers will be reluctant to 

share proprietary information on medicinal R& D, testing, and marketing, particularly if such 

information is publicly disseminated. If the government provides free advice, it can act as a 

disincentive to hire experts (an effect on employment) or on the creation of knowledge within 

companies and institutions (an effect on the overall knowledge base). The quality of the 

information can also pose a problem, especially when parties with an interest in the market 

supply it. As a consequence of the current lack of knowledge in the field, it is uncertain whether a 

working group of the C PM P, which will be responsible for providing scientific advice, has 

sufficient expertise in the field of paediatric testing. The network of experts could function as an 

autonomous entity, but it would work better if a central authority (e.g. the PB  or EM EA) were to 

act as an executive power.  It seems likely that the working group will consult the PB  before 

giving its advice on draft protocols. 

C ompanies will become dependent on the expertise and speed of the authorities. Delays in the 

response to scientific questions can affect the development and marketing process. However, the 

advice process has fixed time frames implying that there is a maximum time within which the 

advice has to be agreed.30 In addition, the benefits appear to be very real. In its annual report 

EM EA states: “42%  of the medicinal products that received a positive opinion in 2002 had 

previously benefited from scientific advice, whereas 90%  of applications that were withdrawn had 

not requested scientific advice.” 

The main challenge of the support measures concerns the financing of the work commissioned by 

the study fund. U sually, the EU  can only provide support on the basis of 50%  co-financing, 

which means that applicants for the fund need to have alternative sources of funding. It will 

prove particularly difficult – if not infeasible – for health professionals and academic researchers 

to find additional funding, especially because their work generally is not destined for the market. 

Three sources of matching funds can be identified (Figure 4.4.): (i) national governments (e.g. 

that want to strengthen their R& D capacity to work towards the objectives of the Lisbon 

strategy), (ii) pharmaceutical companies (e.g. as a social investment), and (iii) charities (to support 

                                
30 The legal limit is 120 days. In 2002 it took EM EA an average of 106 days to handle requests for advice (EM EA, 

Eighth Annual Report 2002). 
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research into a specific disease, although this possibility only really exists in a few countries, such 

as the U K ). Another solution that was suggested by several experts was to impose a surcharge (1 

or 2% ) on pharmaceutical sales to finance the fund. 
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The provisions of the Regulation have been examined more or less independently. How will they 

work as a whole and will the proposed Regulation achieve its objectives? 

������
�����

The Regulation will cost money. Industry will have to pay for complying with the requirements 

and applying for a PU M A. Government has to provide an infrastructure and invest time and 

effort in handling applications, doling out rewards and incentives, and providing scientific advice 

and other benefits. It will be possible to build on existing structures and procedures (e.g. for 

pharmacovigilance), but the level of activity will increase considerably. 

The two main requirements of the proposed Regulation are inescapable. In order to obtain a 

marketing authorisation a paediatric investigation plan must be drafted and its results must be 

submitted. W aivers and deferrals prevent unnecessary testing and give the PB an instrument to 

avoid misuse of the Regulation. Deferrals will also prevent any delays to market for products 

developed for adults. 

The pharmaceutical industry will be rewarded with a six-month extension of the SPC  for 

submitting the results of tests for the use of medicines in children. This does mean that the 

generic equivalent of the tested medicines will arrive on the market six months later and – given 

that generic medicines are much cheaper – that consumers will have to pay higher average prices 

for medicines for paediatric and adult use. 

� �����+��������
���	�

The C ommission hopes that the Regulation will achieve its main objectives. W hat if all predicted 

positive impacts that were identified in the preceding analysis come true? 

 

• A larger proportion of medicines will be tested for use in children and medicines for 

children will become safer and more effective. Ten to 15 years from the Regulation’s 

entry into force all patent-protected medicines will be tested for use in children (unless 

the requirement to be tested has been waived). The Study Programme will ensure that 

������B�B���	��
������	������	��� �����
����
����	���""����
���	�����������������������
��	���� � ��
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medically indispensable but economically less interesting medicines (e.g. orphan drugs) 

are studied as well. 

• The interplay between a number of provisions will encourage pharmaceutical R& D –in 

industry, academia and specialized research institutes– and improve the competitive 

strength of European manufacturers vis-à-vis the U nited States. This concerns the 

requirement to perform paediatric testing, the PU M A as a competitive instrument in the 

market for off-patent medicines, the Study Programme, the network of experts, and the 

support measures (free scientific advice, an inventory of available medicines, et cetera). 

• The support measures will increase the amount of knowledge on performing clinical 

trials involving children and on the medicinal treatment of children, and will ensure the 

wide availability of that knowledge throughout Europe and the pharmaceutical industry. 

They will thus raise the quality and homogeneity of clinical trials involving children as 

well as shorten the assessment period. 

• By changing the supply of medicinal products, the Regulation will change prescription 

practices. Health care professionals will reduce off-label and unlicensed prescription and 

switch to medicines tested for use in children, even when they are more expensive. Their 

incentives are not targeted directly, but they will feel obliged to provide their patients 

with the best possible treatment. 

• Better testing, safer medicines, and the greater availability of tested medicines will 

improve health care for children and reduce the prevalence of ADRs and the burden of 

childhood disease. Improved paediatric medicines translate into shorter hospitalisation, 

lower medicinal consumption, lower liability costs, and lower insurance premiums. 

Although the extent of the reduction in costs cannot easily be determined, it will most 

likely more than compensate for the increase in average drug prices brought about by the 

delay in the marketing of generic alternatives. 

<�� �����	 ���������+��������
���	�

In our analysis we have identified a number of potential problems and risks, some of which are 

more likely to occur than others. To what extent will the shortcomings and likely risks and 

uncertainties challenge the achievement of the best-case scenario? 

 

• The incentive to attract generic medicines to the PU M A is relatively weak. It is unlikely 

to result in a sizeable increase in the number of tested generic products. The Regulation 

will also not capture all patent-protected products: those that have already been granted a 

marketing authorisation but that do not change, will not be required to be tested for use 

in children. The treatment of children will consequently continue to involve a 

considerable, albeit declining, number of untested patented and off-patented medicines. 

• R& D will be drawn first of all towards the most profitable medicinal products, the 

largest markets, and the adjustment of existing patented products rather than the 

development of new products. M oreover, the industry and not government will decide 

on the direction of R& D. The study programme may provide solace by funding research 

into underrepresented areas.    

• Even though the effect on prices and costs may be neutral, the industry can decide to 

raise prices over and above the increase in the costs of testing. At the same time health 

care professionals may choose to prescribe cheaper untested medicines instead of their 

tested alternatives. 
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• O perationalisation will be a major challenge for the public authorities charged with the 

implementation and enforcement of the Regulation. Administrative inefficiencies, 

backlogs, and a lack of experts and funds may make the Regulation less effective. 

• The impacts of the Regulation will not be divided equally among companies of different 

sizes and specialisations and between the M ember States of the EU . C ompanies that 

specialize in off-patent medicinal products will not gain as much as originator drug 

companies. The Regulation may draw large companies towards the development of 

(more profitable) originator drugs and SM Es towards (less profitable) off-patent drugs, 

thus widening the gap between large and small companies. 

$�	
	� ����� "�����

The economic impacts of the proposed Regulation concern all stakeholders. It is also the area 

where trade-offs are most important. W hat are the costs and benefits of the proposed Regulation? 

6 	���
� �
��The operationalisation will cost the government a substantial amount of money: to 

finance the increased workload of EM EA (€130-195 million), the finance the Study Programme 

($250 million in the U S), and to provide free scientific advice (up to €6.3 million) and other 

facilitating and supporting measures.�

Public investment is repaid: 

 

• in kind through an increase in the availability of medicines tested for use in children 

(better treatment; a higher quality of life) 

• in m oney when better treatment reduces the length and costs of paediatric health care 

treatment (shorter hospitalisation; fewer ADRs) and through the fees paid for marketing 

authorisations 

0
�������will also have to invest to meet the new requirements and to take advantage of the 

benefits, most notably the PU M A. 

 

• The total annual costs of paediatric testing can be estimated at €560 million in the first 

year, falling to €160 to €360 million in later years 

• The drug development process may become longer to allow for paediatric testing 

although time-to-market for adult medicines will not significantly be affected. 

The benefits accrue both on a macro-economic and a micro-economic level: 

 

• M icro-econom ic im pacts: The pharmaceutical industry will have to invest in paediatric 

testing, but in return it receives a reward (for compliance with the requirement for 

patented products) or an incentive (for the paediatric use marketing authorisation for off-

patent products). 

- O riginator companies (patent holders) are rewarded with a six-month extension of 

the SPC , which could be worth up to €1.7 billion in turnover per six months and 

estimated profits of between €63 and €205 million. 

- Producers of off-patent medicines receive ten years of data protection, but its value 

cannot be determined. The incentive they receive does appear to be weak and may 

not attract much attention. M oreover, they incur a one-time loss in profits of 

between €4 and €51 million over a 2 to 5 year period (an incidental loss) and they 
lose part of their market share (a structural loss). 

• M acro-econom ic im pacts: The costs of testing will benefit research institutes and the 
services that supply the pharmaceutical industry, geared especially towards paediatric 
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testing or involved in a more general capacity. Increased testing will actually create value 

added for the European economy, unless research is outsourced to institutes outside the 

EU . 

�	
��� �����
��������������"�	�����	
��� C onsumers will experience a slight increase in the 

health care costs and the price of medicines. The worst-case estimate shows a 0.25%  increase in 

pharmaceutical expenditure. 

They are rewarded with improvements in child health care and in the safety and efficacy of 

medicines. M uch depends on the willingness of health care professionals to prescribe medicines 

tested for use in children, but our estimates show that the price will not be an obstacle. The 

affordability of medicines will most likely remain as it is. 

�	������� "�����

The Regulation will not result in a win-win solution. Producers of generic medicines will not 

benefit as much as the producers of originator drugs. Their main advantage lies in the support 

measures (e.g. free scientific advice). The effects will consequently also vary between M ember 

States, given that in some countries generic medicines have captured a sizeable proportion of the 

market (up to 40% ), whereas they are insignificant in other markets. 

SM Es will be able to benefit from the economies of scale and scope inherent in the support 

measures: access to free advice and information on therapeutic needs (which has market value). 

They may find it more difficult to compete in the market for paediatric medicines when the 

Regulation raises the costs of drug development. They will have to find creative ways to remain 

competitive, while containing costs. In addition, SM Es may be concentrated in the market for 

off-patent medicines and as a result the gap between large and small companies may widen. 

The main social impact will be that the increased availability of medicines tested for use in 

children –without a substantial rise in medicinal prices– will provide the opportunity to avoid 

preventable ADRs, raise the quality of medicinal treatment for children, and thus improve their 

quality of life. The proposed Regulation will therefore achieve its highest objective. 

$
���	
� �
������ "�����

The measures proposed in the Regulation have no substantial environmental impacts. However, 

the development and manufacturing of medicinal products requires natural resources and 

generates waste. In addition, households, GPs and hospitals regularly dispose of unused medicinal 

products. The pharmaceutical industry currently operates in a framework of environmental 

regulation, both at EU  and national level. As a consequence, the industry tries to minimise its 

impact on the environment by adopting the waste minimisation hierarchy of elimination, re-use, 

recycling, recovery and disposal (www.efpia.org). The minimal impact (confirmed by the 

interviews) prompted us to forego a detailed assessment of the environmental impacts of the 

individual provisions of the proposed Regulation.  

0� "�����	
 �������
���������

Sustainability relates to three issues: (1) protection and renewal of the stock of natural, human, 

and other resources; (2) the technical efficiency with which resources are used to produce goods 

and services; and (3) equity within and between generations. W e will only discuss the impact on 

sustainable development of the Regulation as a whole, because a discussion of the way in which 

each of the individual key provisions affects sustainability is neither feasible nor useful. 

 

1. Protection and renewal of stocks of resources: The impact of the proposed Regulation is 

limited. The Regulation is mainly aimed at encouraging clinical trials in the paediatric 
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population. However, it is most unlikely that an increase in the number of trials in the 

paediatric population will have serious consequences for the stock of resources.  

2. Technical efficiency of resource use: The Regulation may have an impact on the direction 

and potentially –albeit to a lesser extent– the speed of innovation in the pharmaceutical 

industry, because of the increased stringency of the requirements for bringing a product 

on the market. In contrast, innovation in paediatric medicines may, however, be 

increased. 

3. Equity w ithin and betw een generations: Equity is probably most affected by the proposed 

Regulation. The Regulation will impose costs and award benefits to a different extent to 

countries (because of differences in health care and health insurance systems), companies, 

and groups of people. It does not result in a win-win solution, although there do not 

appear to be outright losers. Few concerns were expressed with respect to 

intergenerational equity. Future generations of children are more likely to be enrolled in 

clinical trials, but in return they will be provided with better medicines, more effective 

and safer treatment, and a higher quality of life.  

. ����������������	
��������������������	�%�������/�

O ur assessment indicates that the proposed Regulation will achieve its objectives. The effect on 

each objective will, however, vary: 

 

• ���� �����
�����������	"� �
��	��� �����
����	�������
 ��������
 **** This objective will 

be achieved, albeit at a price. Producers of patented medicines will benefit substantially 

more than producers of off-patent products. Households, health care professionals, and 

insurers will be faced with slightly higher drug prices, due to a delay in the marketing of 

off-patent medicines and as a result of the costs of paediatric testing. O ur main doubt 

concerns the attractiveness of the PU M A and the impact on producers of generic 

medicines. 

• $
����
����������� �� �����
��������""�	"������������������ ��
������	����� �    The 

proposed Regulation will unequivocally achieve this objective. M arketing authorisations 

become conditional upon agreement on a paediatric investigation plan and the 

performance of paediatric studies. The additional requirements and facilitating and 

supporting measures provide strong support for research by smoothing procedures, 

providing information, and ensuring availability. 

• 0� "�	��
���
�	�� ���	
�	
 ���������	 ��� �����
����
 ��������
�	���������
������**** The 

mechanisms proposed in the Regulation will contribute to the creation of a firm 

knowledge base on the medicinal treatment of children and on clinical trials in children. 

The Regulation will introduce a potential force for standardisation, cooperation, and 

prioritisation. W hether this improved information directly leads to improved prescribing 

is beyond the scope of the proposed Regulation.    

• � ������
����������� ��! ���	���������
����������	������	
�	��� �����
���"�	������

�	��	��������� �
���	 ������"	"�����	
 . Some of the main risks and uncertainties relate 

to possible delays in drug development, marketing and authorisation. The proposed 

Regulation provides adequate instruments to prevent most of these from materializing. 

W aivers single out products for which paediatric testing is deemed unnecessary. Deferrals 

allow the adult version of a medicine to be marketed, while testing for the use in children 

continues. Thus, this objective is likely to be achieved. 
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The higher objective of the Regulation –the very reason why it was drafted in the first place– is to to to to 

improve the health of the children of Europeimprove the health of the children of Europeimprove the health of the children of Europeimprove the health of the children of Europe. The proposed Regulation provides one half of 

the solution. By changing the economics and legal preconditions of the production of medicines, 

the C ommission hopes to steer consumers (health care professionals and households) towards 

tested and, hence, safer and more effective medicines. If the tested medicines are indeed 

prescribed, children will receive better treatment, involving shorter hospitalisation and lower drug 

consumption, and enjoy a higher quality of life. A number of risks and uncertainties remain, but 

the most likely ones do not substantially threaten the impact of the Regulation. C hoice remains 

the most uncertain factor: the readiness of the industry to focus on the development of paediatric 

medicines, the response of generic drug manufacturers to the incentives of the PU M A, and the 

willingness of health care professionals to prescribe tested medicines. The final piece –regulating 

prescription practices– will have to be provided by policy makers in the health care domain. 
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Introduction 

In order to evaluate both the implementation process and the outcomes of the Regulation, clear 

objectives need to be set and measurable indicators need to be defined. To measure the impact of 

the Regulation, systematic data collection needs to be planned in advance in order to start at the 

moment that the Regulation comes into force. Reconstituting missing data is cumbersome, 

expensive and might lead to unreliable data. Therefore it important to design an evaluation 

strategy as part of the extended impact assessment to ensure that adequate data will be available 

and that the most relevant questions will be asked in the evaluation. The evaluation strategy needs 

to specify the following: 

 

• W hat types of evaluation are needed? W hat should be the focus of the evaluation?  

• W hat are the appropriate indicators? W hat type of data needs to be collected?  

• W ho is responsible for carrying out the evaluation? W hen should evaluations be planned?  

Types of evaluation 

Broadly speaking, three types of evaluation of policy or regulation can be distinguished: 

 

• Ex-ante evaluation or structure evaluation: This type of evaluation is aimed at assessing 

whether a specific policy or regulation is designed in such a way that successful 

implementation of that policy or regulation is possible. Important questions in this type 

of evaluation are, for example, whether the policy or regulation is internally consistent, 

and whether the policy or regulation is expected to contribute to the defined objectives.  

• Process evaluation: This type of evaluation is aimed at gaining an insight in the 

implementation of a specific policy or regulation. Important questions in this type of 

evaluation are, for example, whether the policy or regulation was implemented as 

intended, and whether the resources were used efficiently.  

• Ex-post evaluation or outcom e evaluation: This type of evaluation is aimed at assessing 

whether a specific policy has led to the desired outcomes. Important questions in this 

type of evaluation are, for example, whether the objectives of the policy or regulation 

were reached, and whether the policy or regulation has had any unintended effects.    

All three types of evaluation are important as each of the types of evaluation can generate 

important lessons for the future. A proper evaluation of a policy or regulation thus includes all 

three types of evaluation. The current extended impact assessment is a form of ex-ante evaluation. 

This section of the report sets out a strategy for the process and outcome evaluations of the 

Regulation on medicinal products for paediatric use.   
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Process evaluation: indicators and data needs 

The process evaluation of the Regulation on medicinal products for paediatric use should focus 

on the question whether the Regulation is implemented in such a way that the overall objective of 

the Regulation can be reached, and, if not, what suggestions can be made for future 

implementation of the Regulation. The overall objective is “to prom ote the developm ent of 
m edicinal products for hum an use in order to m eet the specific therapeutic needs of the paediatric 
population”. In the process evaluation of the Regulation, the following data are of importance and 

need to be collected:  

 

Q uantitative indicators 
 

• Number of awards of Supplementary Protection C ertificates and of data exclusivity 

(including number of waivers and deferrals) 

• Percentage of marketing authorisations granted through the different procedures (central 

procedure and mutual recognition procedure) 

• Number of requests for free scientific advice 

• Number of studies funded by the study programme 

• Number of trials entered in database 

• W orkload for EM EA/C PM P and PB  related to implementation of the Regulation 

(FTE’s)   

• Economic costs of implementing the Regulation  

• Number of ADR reports 

• Number of children enrolled in paediatric clinical trials 

Q ualitative indicators 
 

• Functioning of the PB: W hat is the expertise available to evaluate the paediatric 

investigation plans and to assess requests for waivers and deferrals? To what degree has 

the Board been able to set research priorities? 

• Functioning of the netw ork for the perform ance of clinical trials in the paediatric population: 
W ho are involved? W hat is the type and frequency of interaction? W hat are the main 

focus areas of the network? W hat are the achievements of the network to date? 

• Coordination betw een the European C om m ission and the EU  M em ber States: To what 
degree have member states introduced policies to complement the Regulation? Have the 

M ember States delivered the required information to the C ommission? Have they 

reported on any problems with the implementation of the Regulation? 

• Coordination betw een the PB and CPM P: W hat is the type and frequency of interaction? 

How are responsibilities divided among these organisations? Is this division of 

responsibilities satisfactory?   

• Tim ely im plem entation of the Regulation: Is the implementation of the different 

components of the Regulation going according to plan? For example, are products placed 

on the market within the specified term; is the survey on existing paediatric uses 

conducted within two years of the entry into force of the Regulation; did the 

C ommission publish a list of companies that have benefited from any incentives in the 

Regulation on an annual basis? 
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O utcom e evaluation: indicators and data needs 

The outcome evaluation of the Regulation on medicinal products for paediatric use should focus 

on the degree to which the Regulation has contributed to reaching the intended objective. An 

evaluation of the outcomes of the Regulation is however difficult for several reasons:  

 

• The objective of the Regulation is not very w ell specified: The objective of the Regulation is 
very broad and not quantified, which makes it difficult to assess the outcome of the 

Regulation against this objective. As the objective is defined in terms of “promoting 

development” and “meeting needs” and not in terms of, for example, the percentage of 

medicinal products tested in children, it will not be easy to assess whether the objective 

has been reached. In addition, it is also unclear what the specific therapeutic needs of the 

paediatric population are, i.e. there is currently no consensus on research priorities in the 

field of medicinal products for paediatric use. The latter problem may however be 

resolved if the PB  takes on the task to define research priority that is assigned to the 

Board.  

• The Regulation introduces policy m easures that are different in nature and purpose: The 
outcome evaluation is complicated by the fact that it is not focused on measuring the 

outcomes of a single policy measure, but that it is aimed at measuring the outcomes of a 

range of policy measures that may jointly contribute to the same objective but that may 

also interact.  

• M issing data: The outcome evaluation is also complicated by the fact that some of the 

required data are currently not available and may not be available at the moment that the 

Regulation becomes effective.  

Here, we will try to operationalise the objective and to identify measurable indicators that will 

make it possible to evaluate the success of the Regulation.  

 

• Number of granted marketing authorisations that include a paediatric investigation plan 

and number of granted paediatric use marketing authorisations: The granting of 

marketing authorisations implies that, where needed, clinical trials in the paediatric 

population were conducted or are planned. These trials may generate information that 

may support health care professionals in making treatment decisions. The number of 

granted marketing authorisations is thus an easy to collect but rather indirect indicator of 

the quality of medical treatment. Finally, it needs to be stressed that the number of 

granted marketing authorisations as such does not give an indication of the number of 

clinical trials in the paediatric population, as the requirement to do such trials may have 

been waived. Therefore information on waivers also needs to be collected.  

• Percentage unlicensed and/or off-label prescriptions for children: A decrease in the 

percentage of unlicensed or off-label prescriptions does not necessarily mean that the 

quality of medical care for children has improved.  However, there are studies showing 

that adverse drug reactions (ADRs) are more frequent when medicines are prescribed 

unlicensed or off-label (e.g. Turner et al, 1999; C hoonara and C onroy, 2002), so that it 

is fair to assume that the percentage of unlicensed and/or off-label prescriptions for 

children gives an indication of the quality of medical care.  

• Prevalence of adverse drug reactions in the paediatric population:  To assess the quality of 
medical treatment for children, data on the prevalence of ADRs in the paediatric 

population are important. The interpretation of these data will however be difficult, 

because of interactions between policy measures proposed in the Regulation. O n the one 

hand, the Regulation includes several measures aimed at increasing the number and 
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quality of clinical trials in the paediatric population. As a consequence of these measures, 

the objective would be a decrease in the number of registered ADRs. O n the other hand, 

the Regulation also includes post-marketing requirements to improve the registration of 

ADRs in the paediatric population. As a consequence of that measure, the objective 

would be an increase in the number of registered ADRs.  

In addition, to measuring the effect on the quality of medical treatment, the Regulation may also 

have other impacts that need to be evaluated. These potential impacts are discussed in C hapter 4 

of this report. Examples of indicators that may be used to monitor these impacts are:  

 

Q uantitative indicators 
 

• Size of investments of the pharmaceutical industry in R& D (including how and where 

the money is spent)  

• M arket share of different sub-sectors of the pharmaceutical industry  

- EU  vs. U S vs. Japan 

- Large vs. small and medium enterprises 

- Producers of innovative medicines vs. producers of generics 

• Prices of medicinal products 

• Percentage of expenditures on pharmaceuticals in total health expenditures 

Q ualitative indicators 
 

• O verview  of clinical areas in w hich clinical trials are conducted:  W hat types of clinical 

trials have been conducted? How do these relate to the research priorities that will be set 

by the PB? 

• Shifts in training and education of health care professionals: Has the attention for paediatric 

pharmacology in existing training programs increased? W ere new training programs 

established? 

• D issem ination of generated know ledge and insights to health care professionals and other 
stakeholders: How easy is it to access information? How frequently is the database with 

paediatric clinical trials (as proposed in the Regulation) consulted and by whom? Did the 

available information change the decision-making behaviour of health care professionals? 

• D ifferential im pact of the Regulation: Is there any evidence that different groups are 
affected by the regulation in different ways? Is there any evidence that the effects are 

different in some countries than in others (e.g. because of differences in health insurance 

and reimbursement systems)? 

Division of responsibilities and tim ing of evaluations 
The responsibility for the process and outcome evaluation of the Regulation lies with the 

European C ommission. However, the C ommission needs the help of a wide variety of actors in 

the collection of adequate data. For example, the member states should provide information on 

the impact of the regulation in their countries, the regulatory authorities in the member states 

need to report how the regulation affects their work in the field of granting marketing 

authorisations, health care professionals and possibly children and their parents need to report on 

ADRs, etc. The C ommission should however take the lead in scheduling the evaluations, in 

conducting the evaluations (although this task may be outsourced to an external organisation), 

and to ensure active participation of all stakeholders in the evaluation process.  
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W ith regard to planning of the process evaluation, we believe that the implementation process 

should be evaluated on a regular basis. As it is most likely that possible problems will arise in the 

first years after the Regulation has come into force, the process evaluation should take place more 

frequently in these first years. Process evaluations may be planned, for example, one, two and five 

years after the Regulation became effective.  

The planning of the outcome evaluation should follow a different schedule. Because of the nature 

of the Regulation, it may take a long time before some of the effects of the Regulation will be 

visible. Therefore, we believe that the outcomes of the Regulation should be monitored over time, 

for example, five, ten and fifteen years after the Regulation became effective. Although the 

outcome evaluation itself may only take place a couple of years after the Regulation has come into 

force, it is important to realise that data need to be collected at moment that the Regulation 

becomes effective, in order to enable an outcome evaluation at a later stage. 




