b 0.0

Prioritising drug development for
children with rhumatologic diseases
The Paediatric Rheumatology
InterNational Trials Organization
(PRINTO) perspective

Nicola Ruperto, MD, MPH
PRINTO Senior Scientist
EULAR Centre of Excellence in Rheumatology 2008-2018
IRCCS Istituto G. Gaslini, Genoa, Italy



Outline

PRINTO outline

Scientific expertise and specialty level needed
to design scientifically-sounded paediatric trials
and research



Paediatric Rheumatic Diseases (PRD)

PRD are rare diseases and the most common
chronic 1llnessess in childhood

PRD are highly debilitating and potentially
affecting the entire life

The most common diseases are
- Juvenile Idiopathic Arthitis (JIA)

- Juvenile Systemic Lupus Erythematosus (JSLE)
- Juvenile Dermatomyositis (JDM) and others
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PRINTO bottom up approach

Standardized criteria to evaluate response to

therapy

In JIA, JSLE and JDM

- ACR pediatric criteria in JIA (FDA, EMA

Standaro

1Ised web information to families

Non for
Training
L1aisons

Malin source of funding European Union, AlFA,

orofit clinical trials (JIA, JDM, JSLE)
to young researchers
with pharmaceutical industries

pharmaceutical companies
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PRINTO not-for-profit studies (>36,000 pts)

West East Europa Latin North Others Totals
Europe America America

MTX1 492 55 66 8 12 633
HRQOL 3,988 1,388 903 365 6644
JSLE 247 102 150 37 21 557
JDM 159 37 78 17 294
Cyclosporine 203 27 25 85 344
MTX2 193 80 80 11 364
Vasculitis 599 353 260 6 181 1399
JDM 89 10 39 1 139
Eurofever 2750 323 130 10 544 3757
EPOCA 4920 3601 1320 531 2978 13350
MAS 519 99 74 148 271 1111
Pharmachild 4820 2377 515 333 8045




Xk
PRINTO publications
130 PRINTO manuscripts

685 authors
- 276 (40%) multiple publications
- H-index 60
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Open guestions

Is there a role for academia for drug approval?

Which are the problems encountered by academia?

- The case of the MTX paradox for JIA and Regulation
(EC) no 1901/2006 (pediatric legislation)

t

"he case of the et

The case of the PRINTO JDM standard of care trial and
ne Clinical Trial Directive 2001/20/EC

nical provision of drugs to chronically

| children especially from developing countries

"he issue of funding for independent research



The paradox of Methotrexate

Mainstream for treatment, proven efficacy and safety
- NEJM 1992, Arthritis Rheum 2005, PRINTO Arthritis Rheum 2005-JAMA 2010

Used in combination in several biologic agents trials
(infliximab, adalimumab, abatacept, etc)

No interest from companies (off patent, low cost)

It was not approved for use in JIA In many
countries

JIA pts treated with biologics required to fail MTX!

Now MTX finally approved by mutual recognition in
many EU countries



Open guestions

Where are the paediatric centres?
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zioni sulle Malattie Reumatiche Pediatriche
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@ Malattie di Reumatologia Pediatrica

Versione 2016

Artrite Idiopatica Giovanile

Lupus eritematoseo sistemico (LES)
Anticorpi antifosfolipidi, Lupus necnatale

- I

Dermatomiosite Giovanile

Sclerodermia

Spondiloartrite Giovanile/Artrite Associata a Entesite (SPA-ERA)
Malattia di Kawasaki

Porpora di Henoch- Schoenlein

Vasculite Sistemica Primaria Giovanile Rara

Poliaririte nodosa, L'arterite di Takayasu, Granulomatosi con poliangite, Alire
vasculiti

[ bl vl bl bl b

Febbre Reumatica e Artrite Reattiva Post-Streptococcica

Malattie Autoinfiammatorie
Blau, CANDLE. CAPS, CRMO. DIRA, FMF, Majeed, MKD, NLRP-12, PAPA, PFAPA,
TRAPS

- I

Malattia di Behget
Artrite di Lyme

Sindrome da dolore agli arti

Sindrome da dolore cronico diffuso, sindrome dolorosa regionale complessa di tipo
1, eritromelalgia. sindrome benigna di ipermobilita, dolore rotulofemorale - dolore
alle ginocchia, lussazione della testa del femore, osteocondrosi, malattia di
Legg-Calvé-Perthes, malattia di Osgood-Schiatter, malattia di Sever, malattia di
Freiberg. malattia di Scheuermann

Rl bl b

}_ Le Terapie Farmacologiche
FANS — Farmaci antinflammatori non steroidei, Ciclosporina A, Immunoglobuling
Sndnuans ~adicactarnidi Asotinnrins Cislofncfamida Matotrexato, Leflunomide,

>1.500 people/day from over 130 countries

@ Associazioni delle Famiglie
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Open guestions

Do we need standardised clinical trial training?



PRINTO research training

Fellowships (1-12 months)
- > 150 physicians from 24 countries
- Funding: EU, EULAR, Government, self-financing
- International PhD on-going

PRINTO joint assessor certificate (required by
FDA for clinical trials)



Open guestions

Can we simplify ethics committee rules (at least for
academic paediatric studies)?
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The “standard of care” PRINTO JDM trial

JUVENILE DERMATOMYOSITIS STUDY DESIGN
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Ruperto et al for PRINTO. Lancet 2015
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Ethics evaluation or ethics bureaucracy?

Downloaded from adc.bmj.com on October 4, 2012 - Published by group bmj.com

Ethics bureaucracy: a significant =& b logie. st jﬂwdffi mi,

pathic arthritis which e ually h
hurdle for collaborative follow-up = o iy wastson wucrones
hE more common pae: rheu: atic
of drug effectiveness in heemens o e TR o
- - gather. dhlhifrmaxoncnmore
rare childhood diseases than 12000 pacdiaric. pacints o
Despite major improvements observed
Mats G Hansson,! Marco Gattorno,? in the treaument of rare pacdiatric theu-
- . . mato. Ogy 1sorders a a1labili y
Joanna Stjernschantz Forsberg," Nils Feltelius,34 of a large network such as PRINTO
.. . . b f Ived i . Th
Alberto Martini,2 Nicolino Ruperto? nuoer O e ved Issues remain
the cavpacity of dru: ent the

Arch Dis Child June 2012 Vol 97 No &

In the new rules no specific provision for
pediatric studies especially if run by
academia
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2000: a radical change

1999 FDA “pediatric rule”

2007 EMA and EU parliament: pediatric legislation
- Mandatory to companies Pediatric Investigation Plan (PIP)

Pediatric networks

- PRCSG: USA

- PRINTO: Europe and ROW (>60 countries)
PRINTO/PRCSG response to therapy standardisation
Introduction of biologic agents



Open guestions
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Is there a role for an “academic” CRO?
Opportunities/weakness of the pediatric legislation




Liaisons with pharma companies

Scientific collaboration:

- PIP/Protocol/CRF drafting, feasibility for site selection,
training, PRINTO/PRCSG primary outcome
evaluation, monitoring, analysis, reporting

Clinical trials:
- NSAIDs: meloxicam, rofecoxib
- Biologic agents:

« Approved: etanercept, adalimumab, abatacept, tocilizumab,
canakinumab

« On-going: certolizumab, belimumab, JAKS.
 Not approved: infliximab, golimuma (??)

Starting point: FDA, EU pediatric legislation



Drug development/PIP/PRINTO

PRINTO academic
pharmacovigilance
pharmachild

PRINTO collaboration with
pharmaceutical companies

Phase |1 Phase |11 Phase IV and

post-marketing

No specific
PIP pediatric requests
Submission by the legislation




PRINTO perspective

Early and repeated intervention by academia
- Pre-PIP (attention to pK-dose finding)
- Pre-protocol finalisation
- Prioritization (eg anti IL6-1L1 first in children)
- Feasibility for centre identification

Assistance during the conduct of the trial

* E.g. PRINTO/PRCSG as primary outcome independent
certified assessors (NEJM, Lancet editors added in the
methods section)

(??) revision of definitive protocol by PDCO




An appraisal of the legislation

Impact of the European paediatric legislation in
paediatric rheumatology: past, present and future

Nicolino Ruperto,' Richard Vesely,” Agnes Saint-Raymond,* Alberto Martini,'
for the Paediatric Rheumatology International Trials Organisation (PRINTO)

To cite: Ruperto N,

Vesely R, Saint-Raymond A,
et al. Ann Rheum Dis
2013;72:1893-1896.




PRINTO-PRCSG Enrollment (N~3000)

Infliximab

Abatacept sc

Golimumab
Meloxicam
Adalimumab regi
Tofacitinib
Rilonacept

West
Europe

East
Europa

Latin
America

North
America

Others

Totals

75

5

Q})

69
127
123
171
190
207

112
188
23
190

173
226
849

17
327



The Issue of the «me-too drugs» (e.g. anti-TNF)

West East Latin North Total
Etanercept P R I NTO/P RCSG ‘ 69 127
Infliximab 11 123
Adalimumab pr0p0§a| to 88 171
Abatacept pe rform « just» pK- 214
Tocilizumab 1 - - 24 112
a2 OSE fINAINgG/safety
canakimumab L gpen label trials 2
Canakinumab 2-3 - __ _. 19 190
Golimumab 69 46 30 28 173

Certolizumab pegol On going




The issue of the biosimilars (e.g. anti-TNF)

West East Latm North Total
Crovana Freana o Aennving America

Etanercept P R I N TO/P R CSG 69 127
Infliximab 11 123
Adalimumab nro posa| to 88 171
Abatacept 31 214
Tocilizumab 1 pe rform «at least» 2 112
Tocilizumab 2 24 188
Canakinumab 1 p K-d oSse 23
Canakinumab 2-3 __ _ 19 190
coimumab  fINdINg/safety open 2 173

Certolizumab pegc

Biosimilar anti-TN Iabel trlaIS

Biosimilar anti-Th. « NO PROVISION FOR PAEDIATRICS
Biosimilar anti-TNF3

even for pK-dose finding studies
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Are all studies needed or scientifically sounded?

Study 1: strategies to limit/prevent safety events

Study 2: graduated syringes to eliminate/reduce
dosing error in children

- Good questions but....agreed sample size 15-20 patients!

Study 3: a proper formulation for little children
- US: fixed dose regiment (half of the adult dose)
- EU: initial marketing just for children > 12 years

Study 4: adult dose to treat children

- Study negative drug not registered for use in children but
legislation requirements fullfilled



Other open guestions

Do we need all these «unsufficient and
unsounded studies»?

Do we have «just» to replicate in children
what i1s useful in adults

Could/should academia intervene on the
choice of the PDCO approved list of studies
for pharmaceutical companies?

b 0.0



Open guestions
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Ethics and other provisions?



The “ethical” case

The case: 35/190 children enrolled in a EMA/FDA

approved clinical trial with biologic in JIA in Latin
American countries.

Drug provision stopped once drug approved for JIA.

Most of the patients could not afford the drug and the
disease relapsed
PRINTO/PRCSG ethical mandatory request:

- Provision of drug to patients until beneficial to child
- Family reimbursement for travel related expenses



N ok
Other provisions

Feasibilities for centre identifications through
recognised networks:

- European Network of Paediatric Research at the EMA
(ENPr-EMA) Ruperto et al. Arch Dis Child 2012

Central network contract negotiation (e.g. minimum
per patient fee for all participating countries)

Authorship for collaborative publication (122
papers with ~550 co-authors)

The use of registries and link with pharma
companies



The i1ssue of public funding

3 millions € in public grants from 1998

- PRINTO as support for academic research with
reinvestement of funding coming from
pharmaceutical industries

CARRA (North American network) 33
millioni $ in 2 years!

b 0.0



Open guestions

Is there a role for academia for drug approval?
Where are the paediatric centres?
Do we need standardised clinical trial training?

Can we simplify ethics committee rule (at least for
academic paediatric studies)?

Is there a role for an “academic” CRO?
Opportunities/weakness of the pediatric legislation
Ethics and other provisions?




Possible proposals for ek
directive’s/regulations’ revision

Strengthen the role of academia and independent
research through regulation

Simplify the ethics approval in paediatrics in
conjunction with the clinical trial regulation

Demand the provision of drugs to patients (especially
children) until beneficial

Self-maintaining mechanism for academic independent
research through large scale patient’s registries
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& Child o

Pharmacovigilance in juvenile idiopathic
arthritis natients (Pharmachild) treated with

Study 5: pharmacovigilance study
funded by EU.
Agreement with one company.
No mandatory request to for

pediatric safety studies |

9,536 patients enrolled in the retrospective/prospective part
(6171 retro 3365 retro+prosp)




EUGENIA
Eurofever
Pharmachild

LAURA

Pharmachild

SILVIA
Share

”""‘""*‘“’“f‘——n e :

Ll r L

CHIARA
Pharmachild
MedDRA expert

SIMONA
Finance & contracts
Pharmachild
JDM

IRENE
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Mypan
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IT developer
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Patient Registries Workshop questions

|dentify the challenges faced by registries
and industry when collaborating;

Understand the technical challenges
presented by disparate datasets;

Identify concrete solutions to better
facilitate relations to avoid duplication.



Academia and industry challenges

Identify the challenges faced by registries and
Industry when collaborating;
- Public support (e.g. Pharmachild)

- Private support (e.g. Pharmachild/abatacept but
with PRINTO data property as per ENCEPP)

« Pharmachild platform accepted by industries (and potentially
suggested by regulatory bodies)

- Interaction of academia with regulatory authorities
directly or indirectly (via companies)



 Data Property of academia (PRINTO as per
ENCEPP) with total academic independence

* Pharmachild platform used for regulatory
LON  purposes

ADba « Funding
Aba ¢ directly to centres (central negotiation
N Rup PRINTO/Company)

vstan * Funding to PRINTO reinvested for the
JA Dar overall management of the registry (all
AMart drugs reported)

PRES 2016
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Regulatory
authorities

Pharmaceutical
companies

Academia
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Regulatory
authorities

Pharmaceutical
companies

Academia
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Regulatory
authorities

Pharmaceutical

companies | |

Academia



The "broken» triangle

Regulatory
authorities

Pharmaceutical

companies | I

Academia



b
The "broken» triangle

Regulatory
authorities

* FDA «moral suasion»
versus companies

« EMA link between PIP
and pharmacovigilance

Pharmaceutical

companies | I

Academia



Technical challenges

Understand the technical challenges
presented by disparate datasets;

- Web platform health professionals/parents
userfriendly with return

- Combine national data (or avoid national data
at least In pediatrics)



1996: PRINTO start ™
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1996-2016: collaboratioﬁm
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National Initiatives




How to combine data from different sources?

Problems
- Different data fields
- Different data dictionaries
- Missing data

Possible solution

- Combine the results for manuscripts, reports
etc
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How to combine data from different sources?

Pharmachild NEEngland NE Germany NE Portugal NE Swiss TOTAL
N=4959= WN=1537 N=3139 N=112 N=632 N =1037%9
Cender
Female 387 (663) 1041 (67.7) 21173136(67.5) T0(625) 421 (66.6) 6936710376 (66.9)
Diaznosiz: MN=1510 M=10352
Systemic 604(122)  199(132) 202 (6.4) 14(125) 84133 11030107
Oligoarticular 1792 (36.1) 399 (26.4) 1011 (32.2) 31277  198(3L3)  3431(331)
Polvarticular RF- 1342 (27.1) 506 (33.5) 944 (30.1) 26(232) 160(253) 2978 (28.8)
Polvarticular RF+ 177 3.6) 140 (9.3) 199 (6.3) (188 15024 552 (5.3)
Poriatic 185 (3.7) 98 (6.5) 744 (7.8) 1027) 34 (5.4) 564 (5.5)
Enthesitis 607(122) 100 (6.6) 438 (14.0) 17(152)  124(19.6) 1286 (12.4)
Undifferentiated 252 (5.1) 68 (4.5) 101 (3.2) 0(0.0) 17 2.7) 438 (4.2)
Age at onset 5.4 2.4-10.0) NA e e3esig  MA
Ase at JIA Diaznosis 6208110 55Q1-102) S2(A0123) io0n.  NA
H=4800 H=1495 WN=2&7 | T
Dhzeaze duration at the last available follow u 54(27-83%8 32(3.1-84 - NA
Poasessy AERNY LG 50059
Therapy: M=4336 N=1531T*+ MN=3134 N=11? N=36T I=0&86
MTX only 122028.1) 503 (32.7) 1132 (36.1) 0 (0.0) 36 (5.7) 2891 (29.9)
Only one Biclogic Drus 181 (42) 307 (0.0) 104 (3.3) 109  1270201)  1447(14.9)
Only one Biologic Drus = MTX 2100 (48.6) 586 (38.1) 1545 (49.%) 17(241)  286(453) 3967 (410
More than one Biologic 29 (0.7) 2 (1.4) 13 (0.4) 6(5.4) 31 (4.9) 79 (0.8)
More than one Biclogic + MTX 797(184) 116 (7.5) 140 (10.8) 78(606) 87(138)  1302(134)
Nr. patients with ESI or AE 042 (19.0) 1093 (7TL1)  1163G37.1) 27 24.1) NA 3225 3L.1)
Nr. patients with ESI 446 (90) 230 (15.0) 249 (7.9) 5 (4.5) NA 930 (9.0)
Nr. patients with AE 635(128)  1075(69.9) 1069 (34.1) 24214 NA 2803 (27.0)



Possible solutions

|dentify concrete solutions to better facilitate relations
to avoid duplication

Parternshipt academia/industries/regulators

«Provide advantages» to health professionals/families

Combine results from different sources

Scientific reputation (authorship involvement)

» 130 manuscripts with 685 authors (40% on multiple
publications)



PRINTO not-for-profit studies (>36,000 pts)

West East Europa Latin North Others Totals
Europe America America

MTX1 492 55 66 8 12 633
HRQOL 3,988 1,388 903 365 6644
JSLE 247 102 150 37 21 557
JDM 159 37 78 17 294
Cyclosporine 203 27 25 85 344
MTX2 193 80 80 11 364
Vasculitis 599 353 260 6 181 1399
JDM 89 10 39 1 139
Eurofever 2750 323 130 10 544 3757
EPOCA 4920 3601 1320 531 2978 13350
MAS 519 99 74 148 271 1111
Pharmachild 4820 2377 515 333 8045




