Paediatric Melanoma and

the Pharmaceutical Industry

The age of paediatric melanoma patients used to be a
theoretical discussion, but it has become a real-life challenge
due to arbitrary age limits decreed by regulatory authorities.
Metastasised melanoma is today treated effectively with
drug combinations. And young patients? Thirteen European
Medicines Agency (EMA) paediatric investigation plans (PIPs)
and one Food and Drug Administration (FDA) "Written Request”
demand monotherapy studies in paediatric melanoma. Two
such studies were terminated in 2016 because adolescents
could no longer be recruited into monotherapy inferior to
established adult combination therapy. Four monotherapy
studies in minors with solid tumours, including melanoma,
continue recruitment. Not in Tuskegee, Alabama, nor the
infamous Willowbrook state school, but worldwide in clean,
well-organised hospitals committed to the highest standards
of medical ethics. How long will this gruelling theatre continue?

Paediatric melanoma is intriguing. Several strains of societal,
medical and legal thinking entwine this term. "Paediatric" means
in children, but what are children? In the stone age, young men's
capacity to kill in combat, young women's capacity to get pregnant,
and young Amazons' strength and pinpoint accuracy played a role;
passage from childhood to adulthood required a ceremony, still
perpetuated now in religious ceremonies, but replaced in secular
societies by the date of birth. Melanoma means black, but not all
melanomas are black. Genomic differentiation of conventional adult-
type melanoma from spitz nevus, spitzoid melanoma, and melanoma
from giant congenital nevi is possible*.

The regulatory quest for more paediatric studies entered the
arena of international drug development in 1997 with the first
US paediatric law which offered rewards for industry-sponsored
paediatric studies by "paediatric exclusivity"; six months’ added
protection against generic competition®. Since 2007, the EMA has
approved drugs in adults only with an EMA-approved PIP? unless
the targeted disease is PIP-exempted?®*. The theory behind these
laws is the concept of children as "therapeutic orphans", which
from 1968 on claimed that paediatric warnings in US drug labels
denied children the use of many drugs®. The American Academy
of Pediatrics (AAP) took this thought up, referring to unexpected
toxicities of antibiotics in the 1950s%" and demanded separate
pharmacological testing of drugs in children of all ages®. The AAP
thoughts made it into politics, laws, and regulatory demands?®?,
justified by concern for child health. The FDA defines children
as 0-16°% the EMA as <18 years®. The flaw in the "therapeutic
orphans" concept and paediatric laws is that newborns' and babies'
absorption, distribution, metabolism, excretion (ADME) are very
different. Babies mature. Roughly after the first year of life, children
need dose-finding, not separate proof of efficacy. Antibiotics,
monoclonal antibodies and cytotoxics work the same before and

after a birthday. The "therapeutic orphans" concept blurs legal age
and physiological maturity?.

Most patients with "paediatric melanoma" are teenagers with
the bad luck of a cancer that occurs more often in older persons™.
The median age of "paediatric melanoma" patients in a 29-year
German registry was 16 years; differentiation between spitzoid versus
non-spitzoid melanomas was available only in a small subgroup™.
Advanced diagnostics and resulting treatment options' were/are not
available in this otherwise rich country.

FDA/EMA activities in paediatric melanoma claim clinical
concern for underage melanoma patients, but demand paediatric
studies drug by drug. Rare diseases are excluded from FDA
mandatory requirements, so in melanoma the FDA could only use the
voluntary pathway>?. Actually, it was a bit more complex. In 2008, a
first "paediatric” ipilimumab dose-escalation study was initiated by
the US National Institute of Cancer (NCI) in patients aged 1—21 years:
children, adolescents, young adults®. In 2011, ipilimumab was FDA-
approved for melanoma®. Also in 2011, the EMA issued an ipilimumab
melanoma PIP®. In 2014, the FDA issued an ipilimumab written
request (WR), requesting four paediatric studies®. The first FDA WR
study corresponds to the NCI study initiated in 2008 and to the first
PIP-demanded study: the developer negotiated with both authorities
and provided the NCI with ipilimumab in 2008 when it was still
experimental®. The study was finalised in 2016 and published".
But since 2011, since ipilimumab was FDA-approved, this study had
ceased to be experimental or Phase I, and it never was paediatric.
From 2011 on, children, adolescents, young adults were recruited into a
dose-escalation study with an approved drug; adolescents and young
adults were exposed to initial subtherapeutic doses. The second
ipilimumab WR/PIP study recruited 14 patients®, and was terminated
in 2016 because meanwhile the combination of ipilimumab +
nivolumab had been FDA-approved. Since 2015, the centres
could no longer recruit patients into this inferior monotherapy®.

The study was reported in 2017, without mentioning that or why
it had been terminated®. The EMA has issued 13 melanoma PIPs:
twelve for systemic treatment, one (talimogene) for local injection into
tumour tissue (Table 1).

Four international industry-sponsored monotherapy studies
continue recruitment wordwide in solid tumours, including
melanoma (4 Table 2), triggered by PIPs the developers had
to commit to. Otherwise, the EMA would have blocked adult
approval. Thus, the EMA has so far blackmailed six companies
to initiate and sponsor international studies that deter young
melanoma patients from combination treatment [ipilimumab +
nivolumab, dabrafenib + trametinib, or vemurafenib + cobimetinib®].
These medically senseless studies harm at least the melanoma
patients. There is no clinical benevolence in this murderous obsession
with paediatric studies, but massive conflicts of interest behind
authorities' and paediatric researchers' humane disguise.
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Table 1: Melanoma PIPs

Binimetinib EMEA-001454-PIP03-15
Dabrafenib EMEA-001147-PIP01-11-M03
Cobimetinib* EMEA-001425-PIP01-13-M01
Encorafenib EMEA-001588-PIP01-13
Ipilimumab EMEA-000117-PIP02-10-M03

MAGE-A3 recombinant protein

EMEA-001099-P1P02-11-M01

Nivolumab*t

EMEA-001407-PIP01-12

Paclitaxel EMEA-001308-PIP01-12
Pembrolizumab EMEA-001474-PIP01-13
Selumetinib EMEA-001585-PIP01-13

Talimogene laherparapvec

EMEA-001251-PIP01-11-MO03

Trametinib

EMEA-001177-PIP01-11-M02

Vemurafenib

EMEA-000978-PIP01-10

Table 2: Ongoing PIP-related industry-sponsored pediatric studies

Drug Pts/ Abbreviated study NCT/ EU clinical Countries Age
centers ipti trials register #

Pembro- | 310/ 47 | Advanced melanoma or NCT0233266: USA, Australia, Brazil, | 6mo-17y
lizumab advanced R/R PDL1— Canada, EU, Israel,

positive solid tumors or South Korea, New

lymphoma Zealand, Sweden
Dabra- 86/ 25 | Advanced BRAF V600 NCT01677741 USA, EU, Israel, 117y
fenib mutation—positive solid

tumors
Pacli- 134/ 21 | R/R solid tumors NCT01962103 USA, Canada, EU, 6mo to< 18y (Ph1)
taxel Switzerland 2-<24y(Ph2)
Cobi- 50/ 41 | Previously treated Solid EUdraCT 2014- EU, USA, UK, Israel, 6 mo - 17 y (DES Ph)
metinib Tumors 004685-25 Switzerland 6-30y (EXT Ph)
Abbreviations: y year(s) ® mo month(s) @ R/R relapsed/resistant ® DES dose escalation phase ® EXT extension phase ®
Ph phase

The introduction of clinical studies as a base for drug approval
in 1962 rocked traditional scholarly medicine, where eminent
clinicians instructed colleagues what to prescribe. This placid world
was partially replaced by impersonal data of pivotal studies. Both the
pharmaceutical industry (then still the chemical industry) and the
American Medical Association protested against this new approach®.

Both survived, grew, and became even more powerful pillars of
healthcare and health economy. Regulatory authorities transited from
dusty administration into science-based drug assessment.

But something went wrong for children. When Shirkey
characterised children as "therapeutic orphans” the medical
profession was still in shock and awe, pulled out of its traditional
comfort zone by the new pharmaceutical law?. Shirkey was the first
chairman of the AAP Committee on Drugs®. Drug development was
new. Unexpected toxicities of antibiotics in preterm newborns®’
were inflated into demands for separate pharmacological testing
in children of all ages®. The AAP guidelines listed risk categories in
paediatric research, types of potential patients, and many operational
details®. The age of children clinically cared for by paediatricians
was assumed to be the same age range where drugs need special
approval. The following decades were good for paediatric clinical
pharmacology®, with much industry-sponsored research. European
paediatric researchers admired US paediatric clinical pharmacology,
including industry funds flowing into academic research. They
wanted something comparable® and partnered with the regulatory
authorities®®. FDA/EMA strengthened their standing in public
perception.

There is no a clear black-and-white picture. Not all paediatric
researchers were dishonest. But the sudden flow of research funds
was welcome. An entire "industry” developed in paediatric academia
that performs, to this day, medically senseless, regulatorily demanded
paediatric studies. Representatives of paediatric oncology and
paediatric rtheumatology became very vocal in publicly supporting
research opportunities offered by paediatric legislation?®, Funds
from pharmaceutical companies, channeled by regulatory decisions,
became a key pillar of paediatric oncology and rheumatology, in
oncology accompanied by pseudo-scientific political pamphlets that
ruthlessy exploit parents' pain and despair over having lost loved

ones, turning this into the demand for even more medically senseless
studies”. Parts of paediatric academia became corrupted by industry
funds, channelled through regulatory decisions. The pharmaceutical
industry, science, academia, and institutional review boards/ ethics
committees have so far failed to intellectually process this massive
abuse of patients. The faster drug development is progressing,
the more the "therapeutic orphans" concept runs foul of clinical
reality.

Paediatric melanoma serves here as a gravitational lens to
reveal the characteristics of EMA/FDA-demanded studies in
minors. The thirteen melanoma PIPs (Table 1) reflect the abundance
of innovative anti-melanoma compounds. Each PIP demands
separate studies in underage (and sometimes young adult) patients,
pretending that anti-cancer compounds that work in adults might
work differently in younger patients. This is simply wrong. Babies
grow. After a year, toddlers' ADME is comparable to adults®. From
then on, pharmacokinetic (PK) and dose-finding studies are medically
justified for young patients, not randomised eflicacy studies. The
abundance of innovative anti-melanoma compounds with resulting
PIP-triggered studies made it the first disease where this patient
abuse was addressed®. Twenty adolescents in two studies that were
terminated too late were banned from effective therapy. We don't
know how many melanoma patients are currently participating in
the ongoing studies (Table 2). More melanoma PIPs will translate into
physical studies until this gruelling theatre is stopped.

In paediatric melanoma, high-tech diagnosis and treatments®
could and should alleviate the shock of parents and patients hit by a
horror diagnosis. Instead, it has become a killing field for unleashed
bureaucracy that, in the name of science and child health, deters
young patients with a lethal disease from adequate treatment. Our
societal framework allows regulatory dinosaurs to terrorise young
patients and the pharmaceutical industry. Let's not get this wrong.
There are no more white knights in the pharmaceutical industry than
in the defence, real estate or financial business. The market is brutal,
like the jungle. But while the jungle's beautiful orchids are available
only to those who live there (or to the rich who in the past could afford
their transport to posh residences), orchids are affordable today,
thanks to science, technology and transport. The market and science
enable development of life-saving drugs. But we can always do better.
One key requirement will be to deter regulators' megalomania.
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