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INTEGRACAO DE DADOS NOUTRAS INDUSTRIAS (... NA saUDE?)
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E porque
nao
aprender
com outras
industrias
e setores

da
sociedade?

INTEGRACAO DE DADOS NOUTRAS INDUSTRIAS (... NA SAUDE?)

Bottlenecks Tecnologia

Propriedade dos dados

Politica (desalinhamento/falta estratégia)
Assumir que “a saude é diferente!”
Consentimento informado

Protecdo de dados dos doentes/cidad3os

Consciencializar

para a

importancia dos

dados em Sal]de Incremento da protecao de dados pessoais

Apoio a iniciativas de data-sharing

Potenciar investimento e colaboracao a
escala europeia (e global)



How is RWE driving impact in drug development and patient access to innovation?

Early discovery

* Oncology development is increasingly personalized and precise, with narrower and more nuanced indications characterized by
genomic alterations and signatures.

Trial design and feasibility

e Can supports the design and optimization of clinical trials - to design a protocol that is generalizable to standard
of care, assess the impact of eligibility criteria on trial feasibility, and inform the selection of trial sites.

Trial execution

* Adoption of external control arms which may reduce trial size (i.e., required number of patients), duration, and cost.




How is RWE driving impact in drug development and patient access to innovation?

Post-marketing studies

* As oncology therapies are increasingly approved through the FDA’s Breakthrough Therapy Designation Pathway, the number
and scope of resource intensive post-marketing studies is growing.

Indication expansion

e |everaging the series of natural experiments that occur as part of off-label use to clarify — and where possible, broaden —
indications or guidelines for previously approved therapies.

Market access and reimbursement

¢ In the face of increasing therapy costs, payors are increasingly asking for evidence of clinical value before providing coverage.




Cancer care

[ Incidence/Prevalence ]

O
/{

\
[ Cost/Burden ]‘ ’[ Survival ]
) 4
V 4

\
@

[ Complexity ]

. Immune checkpoint inhibitor
Antibody-drug conjugate

@ Bispecific antibody

@ PGxtesting

C} Other targeted therapies

ﬂ Mon-targeted therapy

A Mon-targeted therapy w PGx testing

® Indication withdrawn

US novel active substances in solid tumors launched 2011-
20211

‘ Cancer drugs expenditure (PT NHS HH; 2021)2: 498.7 MM € (32.0% drug expenditure); A 20/21 + 11.7%



A experiencia do IPO Porto

Estrutura organica e cultura da organizacao
Servigo de Epidemiologia
Servigo de Planeamento e Apoio a Gestdo
Grupo de Investigacdo em Epidemiologia, Resultados economia e Gestao em Oncologia do CI-IPOP

Outcomes Research Lab

O

Infraestrutura

* Registo Oncoldgico e integracao de dados de diferentes plataformas eletronicas

IPOPORTO

INSTITUTO PORTUGUES DE
ONCOLOGIA DO PORTO FG, EPE

COMPREHENSIVE

Cancer Centre

Projetos e exemplo de resultados

Estudos de “Real World Evidence”, comparador sintético, Inteligéncia Artificial (ex “text-mining”)...



Big Data
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Ferramentas informaticas

RWD | RWE | Tomada de decisdao
Porque é que os dados da vida
real sdo uma mais valia e
importantes para as decisoes de
saude?
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REPOSITORIO INTEGRADO DO CONHECIMENTO
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RIC EM NUMEROS

INSTITUTO PORTUGUES DE ONCOLOGIA DO PORTO FG, EPE
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JUNE 2022

333,459 patients

370,204 cancer cases

332,928 treatments

1,351,118 exams

©@) IPOPORTO

DECEMBER 2022

337,619 patients

374,934 cancer cases

349,144 treatments

1,439,891 exams
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OUTCOMES

Areas de atividade W _—
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Patient Reported Clinical Pathways

(patient journey)

Outcomes
(PROM’s/PREM’s)

MULTIDISCIPLINARIEDADE E COOPERACAO

Servico com equipa multidisciplinar (gestao, eng.biomédica,

biotecnologia, ciéncias da saude...)
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OUTCOMES
RESEARCH LAB

Apenas farmacos inovadores

—
QJ) Inicio Planeamento Resultados Relatdrios Gestdo de Questiondrios

Qualidade de Vida

Esta aplicagdo pretende acompanhar e perceber a Qualidade de Vida dos pacientes com
cancro.

73 % de
adesao

Para esse efeito, serdo usados os formuldrios que tém por base os da EORTC - Organizagéo
Europeia para Pesquisa e Tratamento do Cancro, da qual o IPO Porto é membro, e sdo
questiondrios desenvolvidos para avaliar a qualidade de vida de pacientes com cancro.

12
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RIC— GERACAO DE CONHECIMENTO BASEADO EM DADOS

POPULATION-BASED STUDIES

Cancer incidence predictions in the North of Portugal: Trends in gastric and esophageal cancer incidence in northern
keeping population-based cancer registration up to date Portugal(1994-2009) by subsite and histology, and
Clara Castro®®¢, Luis Antunes® Nuno Lunet®® and Maria José Bento®  Predictions for 2015

Clara Castro, Barbara Peleteiro, Maria José Bento, Nuno Lunet

Letters to the Editor / Journal of Clinical Epidemiology 98 (2018) 152—161

Cumulative incidence estimates in the presence Survival from cancer in the north region of Portugal: results
of competing risks from the first decade of the millennium

_ _ Luis Antunes®, Lucio L. Santos® and Maria José Bento®°
Samantha Morais, Luis Antunes, Maria Jose Bento, Nuno Lunet

Contents lists available at ScienceDirect

Digestive and Liver Disease

No inequalities in survival from colorectal @

i X . I3 -| \ VI R. journal homepage: www.elsevier.com/locate/dld
cancer by education and socioeconomic
deprivation - a population-based study in i
P . Pop y Risk and survival of third primary cancers in a population-based
the North Reg|0n of Portugal, 2000-2002 cohort of gastric cancer patients
Luis Antunes'?~, Denisa Mendonga®’, Maria José Bento'*® and Bernard Rachet” ® Samantha Morais?, Luis Antunes®, Maria José Bento”, Nuno Lunet?<-*
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RIC— GERACAO DE CONHECIMENTO BASEADO EM DADOS

OBSERVATIONAL STUDIES
> PLoS One. 2022 Dec 9;17(12):0278950. doi: 10.1371/journal.pone.0278950. eCollection 2022.
Costs, effectiveness, and safety associated with Received: 3 December 2000 | Revised: 13 February 2021 | Accepted: 18 February 2021
Chimeric Antigen Receptor (CAR) T-cell therapy: e S
. Qe
Results from a comprehensive cancer center CANCER EPIDEMIOLOGY ) e

Sérgio Chacim 12 Teresa Monjardine 3 José Luis Cunha 4 3, Pedro Medeiros ¢ 3 6,

Patricia Redondo # 3, Maria José Bento > 7 8, José Mario Mariz ' The impact Of the COVID-19 pandemic on the Short-term
survival of patients with cancer in Northern Portugal

Contents lists available at ScienceDirect

Radiation Physics and Chemistry

Samantha Morais™? | Luis Antunes® | Jéssica Rodrigues® | Filipa Fontes™?* |
Maria José Bento™® | Nuno Lunet'? ¢

ey 3
ELSEVIER joumnal homepage: www.elsevier.com/locate/radphyschem

Radiation doses in mammography exams: Effects of oncological treatments %5
Ana Ribeiro*, Jéssica Rodrigues”, Luis Antunes ", Sandra Sarmento
e e o o e i e P e Article
R e Deregulation of N6-Methyladenosine RNA Modification
RESEARCH ARTICLE Open Access and Its Erasers FTO/ALKBH5 among the Main Renal Cell
Deprivation-specific life tables using ® Tumor Subtypes

updates

Catarina Guimaries-Teixeira -2, Daniela Barros-Silva 210, Joio Lobo »**%, Diana Soares-Fernandes !,

multivariable flexible modelling - trends Catarina Guimarjes-Teixeira %, Danjela Barros-Silva 110, Jodo Lobo 14, Diana Soares
era Lonstancio -, edro Lelte->1lva 7, Isul Si1lva->antos -, 1saac raga » Iul fdenrique l‘,
from 2000—2002 to 201 0—201 2, POI’tuga| Vera Miranda-Gongalves *##0 and Carmen Jerénimo -4*4 0 1

Luis Antunes'?*"®, Denisa Mendonga®*, Ana Isabel Ribeiro>*, Camille Maringe® and Bernard Rachet®
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RIC— GERACAO DE CONHECIMENTO BASEADO EM DADOS

COST BURDEN STUDIES

Recaived: 23 April 2015 | Revized: 2B January 3018 Accepted 4 February 2019

DOl 10,1111 fece 12026

ORIGINAL ARTICLE WILEY

Real-world treatment patterns, resource use and cost burden
of multiple myeloma in Portugal

1

Luis Antunes | Francisco Rocha-Gongalves! | Sérgio Chacim® | Cinira Lefévre? |

Marta Pereira® | Sonia Pereira* | Aleksandra Eag:mur*s»l«r..‘a2 | Maria José Bento®

Healthcare Resource Utilization in Treatment of Patients with Localized/Locally Advanced

Prostate Cancer in a Portuguese Comprehensive Cancer Center
Isaac Bragal, Salome hun;ahes-ﬂunmlmz tha Calisto*f, Marta Rangel?, Eduardo Medeiros=, Ju-se Luis C unha’ , Alina Rosinha’,
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I15POR Europe 2022 | 6-9 November — Poster HSD35
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RIC— GERACAO DE CONHECIMENTO BASEADO EM DADOS

METHODOLOGY STUDIES
OEN: Multi-center, international, real-world evidence studies performed using health records without data pooling—The use of a
mmon model and shar nalytical meth
Bethany Levick, Sue Cheeseman, Eun Ji Nam, Haewon Doh, Subin Lim, DongKyu Kim, Francois Bocquet, Elodie Martin, Paul Kubelac,

Patriciu Achimas-Cadariu, Rita Calisto, Marta Magalhaes, Sven Becker, Andrea Wolf, Nicolas Niklas, Mariana Guergova-Kuras, and Geoff
Hall

Journal of Clinical Oncology 2021 39:15_suppl, e13554-e13554
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RIC— GERACAO DE CONHECIMENTO BASEADO EM DADOS

EXTERNAL COMPARATOR STUDIES

'.) Check for updates

Regular Article

GENE THERAPY

Comparative effectiveness of ZUMA-5 (axi-cel) vs
SCHOLAR-5 external control in relapsed/refractory
follicular lymphoma

Paola Ghione,'?* M. Lia Palomba,®* Anik R. Patel,* Sabela Bobillo,* Kevin Deighton,® Caron A. Jacobson,® Myma Nahas,*

Anthony J. Hatswell,> A. Scott Jung,® Steve Kanters,” Julia Thomton Snider,” Sattva S. Neelapu,® Maria Teresa Ribeiro,”
M. Alan Brookhart,'*'" Herve Ghesquieres,'? John Radford,'® and John G. Gribben'*

sjumoq



> PLoS One. 2022 Dec 9;17(12):20278950. doi: 10.1371/journal.pone.0278950. eCollection 2022.

Costs, effectiveness, and safety associated with
Chimeric Antigen Receptor (CAR) T-cell therapy:
Results from a comprehensive cancer center

Sérgio Chacim ' 2, Teresa Monjardino >, José Luis Cunha * 2, Pedro Medeiros © 2 ©,

Patricia Redondo # 2, Maria José Bento 2 7 2, José Mario Mariz

* Median total cost was 355.165€/patient

 CART cell drug expenses accounted for 97% of the overall cost

« Excluding CAR T- cell acquisition cost (344.498€), inpatient-care,
diagnostic and therapeutic procedures and out patient-care contributed to
57%, 38% and 5% of the overall cost/patient, respectively.
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Institutions involved
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FINANCIAMENTO | Férmula para o Futuro =I0VIA

SAUDE luma Prioridade FA RO L

Implementation of a funding model based on outcomes measurement and
disease management for the lung cancer patients in IPO Porto.

VBHC

Move to Bundled

Outcomes
Value =

Costs

Payments for
conditions




How we did it?
Roadmap for VBHC implementation

Define patient pathway Pathway cost assessment Measure treatment outcomes
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Results

2. Pathway cost assessment

Monthly average cost and line distribution
(lung cancer, € per month, year 1 and 2)

1,408€ 1319€ 1,213€
38%
74%
0,
12% . 366€
1%
28% 159 1%
NHS tariff  Year 1 NHS tariff ~ Year2
Yearl N=358 Year2 N=162

Monthly average cost and line distribution, per disease stage

(lung cancer, € per month, year 1)

1,297€ V742¢

(2+y) 1,167€ V1,022¢

1,544€  12,544¢
(2-y)

(2-y)
871€  Va223¢
(2-y)
27% 31% 24%
6% 5% 5% 4%
Stage | Stage |l Stage llI Stage IV
N=40 N=25 N=82 N=210

B Pharmacological treatment [ Diagnostic tests || Radiotherapy [l Surgery Hospitalizations

Medical appointments

,
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O
ONCOVALUE

Implementing value-based oncology care at

@ I PO PO RTO European cancer hospitals: An Al-based framework

for assessing real-life effectiveness of novel cancer

therapies in real-time

Grupo de Epidemiologia, Resultados, Economia e Gestao em Oncologia

https://cordis.europa.eu/project/id/101095245 P Funded by
https://oncovalue.org @ OnCOVCllue - t:o European Union



https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcordis.europa.eu%2Fproject%2Fid%2F101095245&data=05%7C01%7Cmjbento%40ipoporto.min-saude.pt%7C3e277c761fca401a0f9708dbbbb8e222%7C22c84608f01d46c5802463cc962e5f51%7C0%7C0%7C638310176739131906%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=iY%2FRdhEFN7Nb1iolGbukEqD0wdetoDUawCENedWushw%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Foncovalue.org%2F&data=05%7C01%7Cmjbento%40ipoporto.min-saude.pt%7C3e277c761fca401a0f9708dbbbb8e222%7C22c84608f01d46c5802463cc962e5f51%7C0%7C0%7C638310176739288188%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=G8pK8%2BAtwipTnuuG0okztg%2BMovsI9svxBFTDy6BjknM%3D&reserved=0

Al, Artificial intelligence; EU, European Union; HTA, Health technology assessment; OECI, Organization of European Cancer Centres; RWD/RWE, Real-world

data/evidence.

Next-generation tools and
methods for the evaluation of
real-life benefits of cancer

ERE

therapies

Standardised data
collection and processing
capabilities for European
cancer hospitals.

Next generation Al-tools for
real-time RWD delivery
and evidence creation
based on structured and
unstructured data.

Capacity building and
training of health
regulatory and HTA bodies
for RWE integration.

The ONCOVALUE project at-a-glance

High-quality and
comprehensive data

pool of cancer patients

o

By bringing together the
clinical repositories of
leading European cancer
(research) centres we create
a  high-quality clinical,
quality of life. adverse
events, and treatment costs
data pool.

Unique strengths

Collaboration
between leading
cancer institutes

The consortium 1s a unique
collaboration between
several of the leading
cancer institutes across
Europe. leading in the
OECI Accreditation and
Designation Programme.

Contributionto the
European Health
data space

We contribute to the
European Health data
space (e.g, DARWIN
project) by facilitating
systematic structuring,
extraction. and processing
of RWD across European
cancer centres.

ONCOVALUE:

Project overview

Integration of the
vision of HTA and
regulatory bodies

5%

We aim to actively integrate
the wvision of European
health regulatory and
HTA bodies throughout
the project to support the
mmplementation of a new
EU legal framework on
HTA

©)
[

IPOPORTO



ONCOVALUE:

The consortium
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Early Phase Clinical Trials Unit
Mission & Objectives (start-up JAN2019)

To promote patients access to innovation through clinical research

To implement and develop a molecular screening program to

IPOPORTO expand the opportunities of biomarker driven clinical trial access

INSTITUTO PORTUGUES DE
ONCOLOGIA DO PORTO FG, EPE

To promote scientific collaboration with academic/non-
commercial partners, biotech and pharma companies, focusing on
translational research and early drug development

Clinical Trial Unit Coordinator: José Dinis, MD
Early Phase Clinical Trials Unit Coordinator: Julio Oliveira, MD



IPO Porto
Precision Oncology
Program

e Early phase & Biomarker driven clinical trials

e Referral network from/to other centers (adults &
pediatric patients)

IPOPORTO

INSTITUTO PORTUGUES DE

e RWE/outcome evaluation program (ongoing)

ONCOLOGIA DO PORTO FG, EPE

e Centralized/national virtual-MTB (offers

treatment and genetic counseling recommendations to
other Centers)

BEOLIC EORTC-1553-SPECTA

M O | ecu Ia I SC reen | ng e Early phase clinical trials

e POP-IPOPorto clinical research
project (NGS screening)




DLCTs- DRUP-Like Clinical Trials

* Family of independent, investigator-initiated, pragmatic clinical
trials in precision medicine inspired by the design of the original

DRUP protocol.

Phase Il, multicentric, non-randomized,
open-label clinical trials to assess the
efficacy and safety of off-label use of
commercially available targeted anti-

cancer drugs

Decide Match

Letter | Published: 30 September 2019

The Drug Rediscovery protocol facilitates the
expanded use of existing anticancer drugs

D. L. van der Velden, L. R. Hoes, H. van der Wijngaart, J. M. van Berge Henegouwen, E. van Werkhoven,

P. Roepman, R. L. Schilsky, W. W. J. de Leng, A. D. R. Huitema, B. Nuijen, P. M. Nederlof, C. M. L. van

Herpen, D. J. A. de Groot, L. A. Devriese, A. Hoeben, M. J. A. de Jonge, M. Chalabi, E. F. Smit, A. J. de

Langen, N. Mehra, M. Labots, E. Kapiteijn, S. Sleijfer, E. Cuppen, ... E. E. Voest™&  + Show authors

Nature 574,127-131 (2019) | Cite this article




als PRIME-ROSE

The Swedish Institute for
Health Economics

Stockholm, Sweden

Karolinska Institutet
Stockholm, Sweden

Stackholm School of Economics
Institute for Research (SIR)
stockl der

Region Uppsala

9 Helsinki University Hospital
elsinki, Finland

National Cancer Institute

Regil?ri S,ka:ﬁ 9 l;?w“‘Tri%;LmifersityHospita\
' Precision Cancer Medicine Repurposing Oslo University Hospial ()
‘ System Using Pragmatic Clinical Trials ‘
e s @ H et
——l
I C,a‘r:(‘j‘:e‘rr.Bﬁiﬁ?rfl.-:l‘g:;cr(l;c”V":'b(d: L ] s o . . E g .
Uniersy o archestr i
Tr‘\niryCo\Iigsl?l‘J?!L‘ s ssede :EE-E:.
Precision Medicine Repurposing System : : Q e,
. . .« o . IPOPORTO i T o Eé:‘ ‘
using pragmatic Clinical Trials H Q s
Kjetil Taskén, project coordinator, Oslo University Hospital, Norway
Centre Leon_ﬁe;-.r:alrrj Maria Sklodowska-Curie

Institute of Oncology
Barcelana, Spain

Funded by
the European Union

HORIZON-MISS-2022-CANCER-01-03 Grant 101104269

Vall D'Hebron

Heidelberg University Hospital
Heidelberg, Germany

"/

Capital Region Q Institute of Oncology
Copenhagen, Denmark Warsaw, Poland

National Institute of Oncolocy
Budapest, Hungary

University Hospital

of Split (KBC Split)

Split, Croatia




a “DRUP-like Protocol”

Open-label, non-randomized clinical trial.
Multi-center, single-country trial

Investigator initiated-trial

Study design is composed of sequential stages
Patients will be enrolled in multiple parallel cohorts,

each defined by one tumour type, one tumour profile
and one study drug.

» Each cohort will be monitored using a Simon-like
two-stage ‘admissible’ monitoring plan to identify
tumour/variant/drug cohorts with evidence of
activity

» Stage lll is an expansion cohort, in which
additional patients will be enrolled to confirm the
results obtained in the first 24 patients.

IPOPORTO

INSTITUTO PORTUGUES DE ONCOLOGIA DO PORTO FG, EPE

3rd stage - part 2
(after 16 weeks)

31 stage - part 1

2"d stage _
(first 16 weeks)

15t stage

Disease
Control
(DC)

> 5 patient POP
with clinical expansion —
benefit cohort e
+16 Disease
patients < 5 patient (PD)
with clinical
8 patients benefit

> 1 patient
with clinical
benefit

Close cohort

No clinical

benefit Close cohort

POP performance-based
agreement

Precision Oncology Platform (POP) Trial

Sponsor: IPO Porto
Funding: pharma and other private/public entities



A self-organising open innovation ecosystem

Society

early access to effective and well-
tolerated precision medicineinacost- e s s s »
effective and sustainable way

Patients

new cohorts provide more
options for treatment

clinical
Researchers relevance

research with effective
translation into clinical practice

options for
patients in

anEEE N g,

Clinicians
have more treatment
options for their patients

alternative

clinical

developmeny

demonstrat
or

Policy makers
opportunity to observe and
learn from a model to
pragmatically implement PM

Innovation agencies

mission-driven community in

health : *
ah

a%s pRIME-ROSE
" Precision Cancer Medicine Repurposing

System Using Pragmatic Clinical Trials

Health

A insurances
pay providing access to PCM for
models patients

RWE cost-

effectiven

ess

HTA

cost-effectiveness in a
real-world setting

clinical
validation

SME

clinical validation of
diagnaostics and
devices

Il
Pharma E H

a predictable way to introduce
new precision medicine
products and services into
healthcare systems

DLCT (DRUP-Like Clinical Trial) community

decentralised, open innovation ecosystem based on the DRUP
trial design with characteristics of a user-driven Living Lab
around the shared interest of providing options and
improving outcomes in advanced cancer.
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