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EU Paediatric Investigation Plans (PIPs) and 
Clinical Studies in Children
It has been necessary to submit EU paediatric 
investigation plans (PIPs) for new drugs since 2007, 
unless the PIP is waived. The PIP lists paediatric 
clinical studies and other "measures". Without PIP, EU 
registration is blocked. PIP decisions are published on the 
EMA website. Individual PIPs may appear reasonable, but 
not when all PIPs in a disease are analysed. Paediatric 
studies for all new drugs are unfeasible where a disease 
is so rare in children that not enough patients exist. In 
hay fever, PIPs demand five-year double-blind placebo-
controlled trials for ten thousand minors. PIPs reflect the 
belief that all persons under 18 years old need studies 
that mirror adult studies. Babies and infants do have 
immature organs, with potential over- or underdosing of 
drugs, but their organs mature. The PIP system equalises 
the legal end of childhood with a biological border and 
demands studies regardless of whether they are feasible 
or make medical sense. Two unfeasible multicentre 
international melanoma studies in adolescents had to be 
terminated in 2016. Institutional review boards/ ethics 
committees should not have approved them, should 
reject questionable PIP studies, and should suspend 
those ongoing. 

Since 2007, new drugs have needed a paediatric 
investigation plan (PIP) for EU registration. Without a 
PIP accepted by the European Medicines Agency (EMA)'s 
paediatric committee (PDCO), registration in adults and 
children is blocked20,23,25.

Paediatric legislation (PL) is a late reflex to modern 
pharmaceutical legislation (MPL) that followed the 
thalidomide catastrophe of 1959-1962, when thousands 
of children were born with malformed limbs17,25. MPL 
and modern labels protect against wrong claims and 
quack medicines; it also led to broad off-label use in 
children, on which the American Academy of Paediatrics 
has a pragmatic view15. Decades before, few efficient 
drugs existed. This changed dramatically since World 
War II. Numerous new drugs became available, initially 
welcomed by medical doctors, patients and the general 
public17. A more critical view evolved thereafter with 
debates about profits of the chemical industry, which 
became pharmaceutical and is the life science industry 
today. After 1962, clinical trials were organised by 
companies; today most are outsourced to clinical research 
organisations (CROs).  

Drug development is complex, expensive, and 
controversial. MPL reflects that modern drugs can help, 
can have side-effects and need control. Modern labels 
guarantee that new compounds go through clinical 
and other testing before becoming broadly available. 
Regulatory authorities (RAs) became a third pillar in 
healthcare development, complementing the medical 

profession as the oldest, and the pharmaceutical industry 
as the second, pillar. 

Soap operas and medical doctors'/ academia's self-
perception characterise medical doctors as good, profit-
making as bad, sportsmen as nice, and managers as 
brutal and arrogant. Life shows that there are also bad 
doctors, good managers, and nasty sportsmen. While the 
pharmaceutical industry does not have the best image and 
new drugs are often accused of enhancing profit-making, 
for serious health challenges one key hope is better drugs. 
When MPL was introduced, clinical trials were usually 
performed in young males, often prisoners. Children 
were perceived as vulnerable, needing protection against 
research. MPL approved new drugs for adults. Shirkey's 
term of children as "therapeutic orphans" reflected two 
concerns: (1) legal trouble for the doctor in a court trial 
following some mishap if the used drug was not licensed 
in children; and (2) concern that children were not the 
main focus of drug development33. Paediatric clinical 
pharmacology (PCP) showed that in babies and infants 
the organs are immature and more testing is needed to 
avoid under- or overdosing18. US PL (PL) in 1997 defined 
children in legal terms. Rewards were offered to industry 
for "paediatric" studies in persons <16/18. The legal 
age boundary into adulthood thus became a biologic 
boundary. Antibiotics in adolescents work the same as 
in adults. Babies and infants differ much from adults in 
absorption, distribution, metabolism, excretion (ADME), 
but school children and adolescents much less so.

The European Union (EU) PL (EUPL) ambitiously 
demands PIPs for rare diseases, exclusively paediatric 
diseases, biologics and vaccines. As of 19th January 2017, 
1420 PIP decisions are listed on the EMA website. The 
EMA reports as success an increase in the percentage of 
trials involving children compared to all trials, from 9.3% 
in 2006 to 11.5% in 2015 [13, Figure 2]. Do these trials 
make sense? 

Two PIP-triggered international studies in adolescents 
with metastasised melanoma had to be terminated in 
2016 due to slow recruitment: a vemurafenib trial with 26 
centres in the US, EU and Australia5, and an ipilimumab 
trial with 30 centres in the US, EU and Mexico21. In 2008, 
the EMA removed melanoma from the list of class waivers 
(no PIP required), claiming that enough patients exist for 
clinical trials9,26,31. But the EMA's justification omitted that 
75% of juvenile melanoma patients are cured by excision 
alone without systemic therapy. And the statistics it 
referred to grouped 15-19 years olds together, of whom 
40% (18/19 years olds) are legally adults. The EMA 
calculations were wrong; this was published several times 
since 201426,29-31. Four more studies continue to recruit 
minors with melanoma and other solid tumours2,3,4,34. And 
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more companies will initiate such trials because they 
want to register in the EU. Such studies are reported as 
"successes" in EMA reports13, but in terms of medicine 
and ethics they are a disaster. 

PIPs demand 15 studies in paediatric multiple sclerosis 
(pMS), although the international clinical pMS group 
estimates that only 1-2 parallel pMS studies are possible 
worldwide6,29. In all diseases that are rare in childhood, 
PIPs demand paediatric studies for every new drug 
in development, disregarding whether these studies 
are feasible. The mere number of studies makes them 
altogether unfeasible. IRBs/ECs are not yet aware of this 
challenge. They will learn. Ongoing trials are listed in www.
clinicaltrials.gov and www.clinictrialsregister.eu.  Once 
institutional review boards (IRBs) / ethics committees 
(ECs) become aware of the danger PIPs represent for 
children, they will look. One bizarre PIP consequence 
is that pharmaceutical companies/ CROs must protect 
children against the EMA and need help from IRBs/ECs. 

Questionable PIP-triggered trials are not limited to 
diseases rare in children. Hay fever is frequent. It can 
be treated and prevented by specific immunotherapy 
(SIT), described since 191128. In the decades thereafter, 
allergens were increasingly processed industrially, but 
continued in a niche apart from MPL. When in 2008 
Germany introduced a law requiring registration of 
SIT allergen products as drugs, PIPs were mandatory. 
The German Paul-Ehrlich-Institut and the EMA jointly 
elaborated an allergen standard PIP28, resulting in 
>100 PIPs demanding five-year double-blind placebo-
controlled clinical studies in children and adolescents. 
Fifty-eight PIPs with such studies must be executed 
until 2031, or manufacturers will have to withdraw their 
products7,28. 

While MPL was triggered worldwide by the thalidomide 
catastrophe, no catastrophe triggered USPL/EUPL. 
Shirkey's concerns met several streams of thoughts. 
Initial enthusiasm over new effictive drugs (antibiotics, 
steroids, beta-blockers) had given place to a more critical 
view of drug development. Pediatric clinical pharmacology 
(PCP) had shown the potential for over- and underdosing 
in babies and infants. Pharmacists were unhappy to 
pulverise tablets and reconstitute them into liquids: 
children below six years cannot swallow tablets. The USPL 
excludes rare diseases from mandatory requirements, 
limits paediatric requirements to the same indication 
as adults, and requests paediatric study plans late in 
development. EU regulators made bold claims, e.g. "lack 
of availability of appropriate medicines for children"24 or 
"neglect of children in the development of effective and 
safe medicinal products"20. But neonatology evolved with 
new drugs, mostly used off-label22. Paediatric oncology 
(PO) evolved off-label by systematic testing of adult 
chemotherapy compounds in children with cancer1,25. 
The USPL was the result of talks between PCP, clinicians, 
industry and the FDA. Its adaption by the EU aimed at 
outperforming the original. By removing all caveats, 

it results in exaggerated demands for clinical studies 
in everybody under 18. Instead of outperforming the 
US, EMA/PDCO have created a situation where, despite 
obvious failings, the chosen strategy is intensification, 
not moderation. Revoking the melanoma class waiver in 
2008 was a mistake. In 2015, class waivers for even rarer 
diseases were revoked, including liver or kidney cancer, 
both extremely rare in minors11. This will not bring "better 
medicines for children"12. 

Few will object to a statement like "Children and 
infants deserve the same right to treatment as adults"35. 
But this was written >30 years after introduction of 
MPL in the UK. Times had changed. Children, women, 
non-classic sexual orientation and minorities were now 
more respected. MPL had introduced minimal control 
over compounds that before could become broadly 
available with potentially catastrophic consequences. 
Equalisation of legal age definition of adulthood with 
biological maturation reflects shortsightedness at this 
interface of medicine and law and leads to a medical 
disaster. Eventually, this needs tackling from two sides: 
(1) adolescents whose bodies become adult before legal 
adulthood, and (2) babies and infants. 

Expanding drug labels from adults to adolescents 
might require a separate law to remove fear from 
medical doctors when they prescribe off-label. Methods 
of modelling & simulation (M&S), followed by PK/PD dose 
confirmation in small paediatric trials, have advanced. 
Automatic demand for separate safety & efficacy trials 
in 2-17 years olds are not based on science. 

In infants and babies, not every new drug developed 
for adult use needs paediatric testing. There is, e.g., no 
doubt about the efficacy of antibiotics. There are the 
questions of dosing and safety. But most PIP-demanded 
safety & efficacy (S&E) studies follow a rigid regulatory 
tunnel view logic. In PO young patients need other 
compounds than adults. Some initiatives, e.g. the US 
Creating Hope act, facilitate truly new drug development 
for rare paediatric and adult rare diseases. We need more 
such facilitation27. Institutional review boards IRBs/ ECs 
should reject questionable PIP-demanded paediatric 
studies and suspend those ongoing.   
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