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Oral bioavailability— information gap
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= Unethical in children?
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Microdosing - Definition

= Microdose
1/100 of therapeutic dose
or max 100 ug

+ Radioactive label: 14C

" Drug levels with LC-MS or AMS

e FDA/EMA supported
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Radioactivity in kids?




Radiation comparison
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Paracetamol oral bioavailability study
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Age affects paracetamol metabolism
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Paracetamol oral bioavailability
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Metabolite in Safety Testing: Midazolam
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Paracetamol for major surgery

AR NG FORTHE
CRITHCALLY ILL PATIENT

Effect of Intravenous Paracetamol
on Postoperative Morphine Requirements
in Neonates and Infants Undergoing

Major Noncardiac Surgery
A Randomized Controlled Trial

[lse Coeelie, MDD, PRl Importance Continuous morphine infusion as standard postoperative analges

Saskion N, dde Wilde, MO PRIy im young infants is associated with umyvanted adverse effects such as respiratory o

Monigque van Dijk, M3c, I'hiD Objective To determine whether intravenous paracetamol (acetaminophe
significantly (=30% ) reduce morphine requiremments in neonates and infants

WMargrecth M. . van den Bers, NI jor surgery.

Cerbrich E. van den Bosch, MD Design, Setting, and Patlents Single-center, randomized, double-blind st

Fluggees 1. Dhivenvaorden, 1*hiD ducted im a kevel 3 pediatric intensive care unit in Rotterdam, the Metherlands. Pati

Tormn o alee Lawrw, MID 1 necnates or infants younger than 1 year undergoing major thorackc {noncard|
= u dominal surgery between March 2008 and July 2010, with follow-up of 48 ho

Frasen Mathet, Pharmld, Phl?

= — - Interventions All patients recelved a loadimg dose of morphine 20 minut
Catherijoe AL knibbe, Pharml) Phl}  the end of surgery, followed by continsous morphine or intermittent int
[ick Tilslsoel. MIL Phiy paracetarmol up to 48 hours postsurgery. Infants in both study groups recet

rhina (halismes and/ar coantimoma s infucinnt ac recrue madication am the s
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Morphine pharmacokinetics infants

Traditional dosing:
100 mcg/kg followed by
10mcg/kg/u

Model-based dosing
100 mcg/kg followed by :
>10 dagen: 10 mcg/kg!->/h

<10 dagen: ¥2(10mcg/kg!->/h) 0

Mphina concantration (ngml)

Knibbe et al 2009, clin pharmacokinet

---- <10 days

___>10days

10 kg =31 mcg/kg/u
5 kg = 22 mcg/kg/u
3 kg = 17 mcg/kg/u
3 kg<10d=8 mcg/kg/u
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Paracetamol group 66% less morphine

P<0.05
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Morphine concentrations versus age
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simulation for pediatric dose selection : '

e 2 clinical trials gabapentin for
neuropathic pain

e Which dose to use?
GABP e
e PK datain children (Ouellet et al):
On a weight basis, 33% larger
doses would be required in
younger children (<5 years) to
achieve the same exposure as
older children
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Gabapentin PK Modelling

Observed PK data Visual predictive check
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Predicted gabapentin exposure

Day2 Day4 Day13 Day20 Day23 Adult
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Proposed gabapentin dosing

2 weight groups and titration

Day 1 starting dose in mg/kg/day;
Day 3 2 times the starting dose;
Day5 3 times the starting dose;
Day 14 2 times the dose of Day 5;
Day 21 3 times the dose of Day 5.

Doses in mg/kg/day

Weight Day 1 Day 3 Day 5 Day 14 Day 21
group

5-15 kg 7 14 21 42 63
>15 kg 5 10 15 30 45

This project has received funding from the

s : European Union’s Seventh Framework Programme
A NLiN 1IN
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Population PK of clonidine in pediatric ECMO

o Clearance on ECMO
\/ Clearance off ECMO
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Target attainment with model-base
vancomycin dosing guidelines?
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RCT with sequential analysis

ﬂﬁe:t of early low-dose hydrocortisone on survival withnﬁ
bronchopulmonary dysplasia in extremely preterm infants
(PREMILOC): a double-blind, placebo-controlled,
multicentre, randomised trial

Oi#wier Bod, Larre Moy AorenceLeball Dok sha Bomi] Fotmo 5 Morsoes Ooiee Wiooise, W onigee 77 pan- Simeemei, Soe o sog
& foin Bardhies Poscd Boiod Prare & nabind, Camdr#chamed, Corfrmne & Mbersl, ﬁrﬁrmtﬂ' ﬂ.l'd_'.lng:l.l'p'

e Sequential analytical design, based on intention to treat

 Planned sample size n= 786, analyses at every 100 included patients
e Stopped prematurily for financial and technical support limitations
 Final sample size N=523

e OR1.48(Cl1.02-2.16, p=0.04) for BPD-free survival treatment vs

Qntrol /
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Sequential analysis example

205

Z
154

10+

——| Accrued difference in outcome between groups at
each interim data inspection
Upper boundary stopping rule (significant difference)

_=—| Lower boundary stopping rule (no significant
difference)
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MAMS: multi-arm, multi-stage design

Several agents or combinations of agents versus a single
control group in a randomised controlled trial (RCT)

Arm with insufficient promise: discontinue
Promising arms: continue
Control arm: continue

UNTIL: sufficient patients to assess impact related to primary
outcome

Radboudumc



Randomisation arms: example

—» A Hormone therapy alone Control arm

—> B Hormone therapy + zoledronic acid

Hormone therapy + docetaxel

Higible

patient

Hormone therapy + celecoxib

—Pp E Hormone therapy + zoledronic acid + docetaxel

—P F Hormone therapy + zoledronic acid + celecoxib

Radboudumc
Sydes et al Trials 2009 10:39



Genomic/biomarker trial design
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Example of umbrella trials

Heart Failure with preserved ejection fraction

IHFpEF
!

DEEP PHENOTYPING HFpEF REGISTRIES I_

' T T

LAP=>RAP High BP Ambulatory, CpcPH Amyloid HCM
No RV failure | | Volume up exercise cerenane | phenotype | | phenotype
PVRE normal PARALLAX intolerant (ERA) ATTR-ACT IBERTY
REDUCE-LAP (LCZE06) INDIE, SOUTHPAW TR stabiizer)  (sleclazing)
inter-atrial shunt ~ PRESERVED, knockouT  Prostacydin) - eypEAvOUR
davice) EMPEROR (nitios) (TTR RNA)
(SGLT-2 PANACHE
aganist)
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Models for umbrella trials

Major clinical
center

Reforig | [ eering | [ Rfering

Hub-and-spoke model

Clinical Clinical

center #1 center #2
Clinical % Clinical

center #3 center #3

Distributive model
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Pediatric Drug Development: EU outlook

3. Pediatric label /more data for off-label use
N,

‘Best evidence’ dose

2.
PEDCRIN

Paediatric Clinical
Research Infrastructure

1. EPTRI
IMI2 European Paediatric
European Pediatric Translational
Clinical Trial Network Research Infrastructure
PEDMED-NL
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Innovative Medicines Initiative

IMI2 funding

e 50% European Commission

e 50% EFPIA European Federation of Pharmaceutical Industry
Association

Call 2017: European Pediatric Clinical Trial Network

130 million euros
mnovatlve
6years '/ me |C|neS

Initiative
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Network Mission

* Improve availability of information about medicines used by
children

* Promote the delivery of high quality trials of medicines for
children by supporting:

e Trial implementation using resources shared between
studies

e Trial design through a combination of information
about natural history, feasibility and expert
opinion

e Public- and industry-funded studies
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Time-line of studies

5 g Study Site Recruitment
5w identification

v Feasibility

s

22

Scientific
advice
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initiative



Scientific innovative advice

Strategic feasibility groups g

Adwce
Single drug
Single/multiple PIP development
Clinical
Methodology
Feasibility assessment

Radboudumc



Strategic feasibility groups

-~
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Added value for network goals

f Innovative \ [ Clinical experts\ 6atient participatitm

groups 4.4

methodology experts 4.3

M w

WHITE PAPER

White papers Multistakeholder Tools for patient
meetings involvement
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N,
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Questions?
4 WAAROM KIDDY GOODPILLS WIEZI)N WI) WAT DOEN WI]  CONTACT

NO CHILD DESERVES
BAD MEDICINE

NNNNNNNN




Radboudumc



Radboudumc



Pediatrics: enough room for innovation

4 N

Phase 0/1 Phase 2 Phase 3 Phase 4

Microdosing

Model-based dosing
Bayesian dose-finding

MAMS multi-arm
multi-stage

Sequential analysis
Pragmatic trials

\ Real-world data /
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