
EDITORIAL

Evidence-based medicines for children: important

implications for new therapies at all ages
A. Bush

I
t has long been known that 50–90% of medications used in
children are ‘‘off-label’’ or unlicensed, and this is asso-
ciated with an increased risk of adverse events [1–14]. This

means that some of the most vulnerable people in the
European Union (EU), sick children, are being treated in a
non-evidence-based, unregulated fashion. Even commonly
prescribed respiratory medicines, such as short-acting b2-
agonists and antipyretics, have not been adequately studied in
young children [15]. The risks of the present situation include:
death or serious adverse events from overdosing; non-
availability to children of important medications; under-dosing
leading to loss of efficacy; and the use of poor-quality
formulae. Side-effects that may not affect adults might be very
important in children; the effects of inappropriately prescribed
inhaled steroids on growth is well known [16, 17], but could
the use of parenteral steroids affect alveolar development in
the first 2 years of life [18, 19]? Furthermore, there may be
fundamental differences between adult and paediatric dis-
eases; several studies have established that adult asthma is a
chronic inflammatory disease, but many wheezing phenotypes
in early childhood are not inflammatory and are thus poorly
responsive to corticosteroids [20–29]. Some welcome steps
have been taken to address this, with the publication of the
evidence-based Medicines for Children by the Royal College of
Paediatrics and Child Health [30], and the first edition of a
Paediatric British National Formulary [31] replacing the
generic one. However, evidence-based therapeutics requires
evidence and this has been lacking.

There are several likely reasons for this scandalous lack of
evidence-based paediatric pharmacotherapy. Much paediatric
disease improves over time (many wheezing phenotypes [32],
for example), whereas adult disease is more often chronic,
progressive and requires prescription medicines long term.
Thus, there is far less money to be made out of medication for
children (although much to be wasted: nearly J600 million on
antipyretics in Europe in 2004 [15]) and market forces have
failed to generate sufficient enthusiasm in testing medications
in children. Furthermore, there are special ethical and practical
issues in carrying out research on children [33]. These include:
the different pharmacokinetics at different ages, from the
neonatal period to adolescence, so a single ‘‘paediatric’’ trial is
never likely to be enough; and the challenging ethics of clinical
trials in those too young to give consent for themselves.

However, the risks of giving untested medication to children
must be set against this.

Following the lead of the American Food and Drug
Administration [34], the European Commission has recently
recognised this [35] and has proposed legislation to take the
welcome steps needed to address this situation. Individual
member states have also moved on this: for example, in the
UK, J30 million has been set aside to establish the infra-
structure to address this. The proposed new legislation will
compel pharmaceutical companies to test all new medications
in children or show good reason why this is not appropriate
(for example, the disease for which the therapy is proposed
does not occur in children). There will be penalties and
incentives to ensure compliance. This may be thought to be
dictatorial but the views of the Commission, which chime with
those of many paediatricians, are that the ‘‘softly, softly’’
approach has comprehensively failed and compulsion is
required to remove the ‘‘reverse ageism’’, which penalises
children. From now on, testing medications in children
will become an integral part of the licensing procedure and
cannot be an ‘‘optional extra’’. For this reason, the proposed
new legislation concerns us all and not just the paediatric
community.

Central to the new legislation is the establishment of a new
Paediatric Committee. Article 4 of the Council Common
Position concerns the composition of this Committee. All 25
members of the EU will be invited to nominate two
representatives, one of whom will be chosen. In addition,
there will be three places for health professionals and three
places for patients’ representatives. Both the health profes-
sionals and patients will be chosen by the Commission after a
call for expressions of interest. This call is likely to be
published very soon after the directive enters into force (which
is likely to be any time from autumn 2007). This Committee
will have a large number of very important functions (table 1)
and the respiratory community should prepare now to interact
with the Committee as soon as it is constituted.

The paediatric investigation plan is to become an integral part
of the introduction of all medicines in the EU. It should be
submitted early. It must include details of which sub-
populations of children will be studied. It may be appropriate
to delay research in children until there is experience in adults,
but early dialogue with the Paediatric Committee will be
essential. The plan may be deferred or waived if appropriate,
but only with the agreement of the Committee. Waivers would
be on the grounds that the medication is likely to be ineffective,
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unsafe, irrelevant (the disease does not occur in children), or
offers no new benefit to children. The Committee will have the
power to revoke the waiver and will be consulted about
compliance with the investigation plan prior to the granting of
market authorisation. The Committee will mark with a symbol
medication that has been tested in children. Furthermore,
companies will be obliged to place the product on the market
within 2 years of approval and must notify the Committee if
they propose to withdraw them. Deferral would usually be
because it is appropriate to perform the studies in adults first
or because paediatric studies would take so long that there
would be an unacceptable delay in marketing for adults.
Another important component of the plan will be rigorous
post-marketing surveillance, aiming not merely for early
detection but also for early public reporting of any adverse
events.

The rewards for compliance will include a 6-month extension
of patent if companies have submitted a paediatric plan and
adhered to it appropriately, even if it transpires that the
medication is in fact not suitable for children and a licence is
not authorised. The patent for orphan drugs will be extended
from 10 to 12 years. Rewards will be withheld if investigation
plans are flouted. Furthermore, there will be penalties; these
are as yet unspecified but they will be ‘‘effective, propor-
tionate, and dissuasive’’. Those infringing will be named
publicly.

The intentions of the EU are obviously good and the plans
appropriate; how can we ensure that they work? The first
essential is absolute openness and integrity of process [36].
There is clearly an overlap between the interests of children
and the interests of big pharma but they are not identical. The
poor track record of parts of the industry has been catalogued
in the past [37] and includes the suppression and massaging of
data, and the performance of meta-analyses that somehow
always come up in favour of the commissioning company [38].
Some of these issues have been addressed but there are,
rightly, deep suspicions remaining. One function of the
Paediatric Committee will be to set the research agenda by
prioritising the really great questions that need to be answered
immediately. Furthermore, it seems likely that the EU will not
merely encourage new research but will ensure that resources

are made available or, at the very least, that a favourable view
will be taken of applications for funding of paediatric
pharmacotherapy projects. However, there is an obvious
opportunity for industry to hijack the process. For example, a
trial of new medication against placebo is more likely to be
favourable than new medication against current best therapy;
pharma may favour the first but clinicians should mostly be
interested in the second. Regulatory authorities also need to
understand the almost total lack of value of the former in view
of advancing management of disease. Professional societies
such as the European Respiratory Society (ERS) must be
proactive in assessing the current evidence using established
Cochrane methodology, and determining a research priority,
ready to present to the newly constituted Committee. Part of
this process should be defining clinically as opposed to
statistically significant end-points: is a temperature reduction
of ,0.5uC by an antipyretic really important [15]? The
declaration of conflicts of interest must be rigorous [37], and,
above all, the ERS must be seen to stand independent of
industry. We will be in competition for resources from all
branches of paediatrics, and the European Lung White Book [39],
now about to be revised, will allow the marshalling of the
epidemiological evidence which should underpin the setting of
priorities, another strong point for the ERS.

The second area to address is: who will actually do the work?
The new legislation proposes the establishment of approved
networks but, appropriately and unsurprisingly, has not gone
into detail about how these will be identified and how they
will interact with existing national networks. The ERS needs to
ensure that criteria and common standard operating proce-
dures are agreed and in place, in accordance with good clinical
practice, before a centre can be recognised as being able to
perform such studies. Potential centres need to be active now;
they should identify what groups of diseases they can study,
including a realistic idea of patient numbers, and what
techniques they have available. We should be inclusive and
also sensitive to ethical issues. Is it appropriate to use children
in less wealthy parts of Europe to test expensive medications
that are beyond the budget of their national health services? It
is difficult to argue that this is compatible with the declaration
of Helsinki. Furthermore, as the recent and disastrous trial of

TABLE 1 Functions of the new Paediatric Committee

1. The scientific assessment and agreement of a detailed paediatric investigation plan for each newly proposed medication, and monitoring its implementation

2. The agreement of waivers and deferrals, the monitoring of compliance with the plan and ensuring that all data relating to the medication is in the public domain

3. The provision of free scientific advice to those interested in developing medicines for children. The committee will be concerned to foster good studies and avoid

unnecessary ones. Ethics will be dealt with under existing provisions

4. The administration of a PUMA, a separate category for products exclusively designed for use in children

5. The monitoring of adverse events; part of any application will have to be a plan for gathering data on these. In particular high-risk situations, the committee may

require specific studies to be put in place

6. The maintenance of a Europe-wide clinical trials register

7. The development of an inventory of paediatric needs, which will set the research agenda in the EU

8. The establishment of a network of centres performing clinical studies set up within Europe; the precise criteria for joining such a network are as yet unclear

9. To increase the high-quality information available concerning medicines for use in children, both for professionals and families. Properly tested medications will be

marked with a logo (the letter ‘‘P’’ in blue lettering, surrounded by an outline of a star, also in blue) to ensure complete transparency

PUMA: Paediatric Use Marketing Authorisation; EU: European Union.
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TGN1412 in the UK has shown, research is not without risks
[36]. Studies in children must be performed to the highest
ethical standards, and any study must be worthwhile and have
the confidence of professionals, children and their families it is
to be performed.

Finally, this proposed legislation plays to one of the major
strengths of the European Respiratory Society, namely the
interaction and close collaboration between respiratory spe-
cialists working in paediatrics and adult medicine. The
introduction of future medication will have to cross age
barriers, and the clinical trial requirements are different at
different ages. Close collaboration will ensure that really
appropriate investigation plans can be produced, avoiding
the egregious blunders that ensue when a protocol suited for
adults is uncritically applied to children [40]. Everyone will be
hoping that these new proposals can make a real difference to
evidence-based treatment of children and that the research
agenda for safe treatment of children really can be at the
forefront [41].
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