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RWD & RWE:
what can tell us more than EBM ?

 EBM as a faithful representation of reality
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163/544 trials with OS improvement

108,344 patients included in these trials
14.2 millions years of life gained

—
(=3
1 1

Life-Years Gained (millions)

~ ~
’ o

Do these results apply
¥ (o all the patients ?

SOUNDING BOARD

S - N w A [ LI - R o @
1 1 1 1 1 1 1 1 1

How to reinforce data from RCTs

The Magic of Randomization versus the Myth
of Real-World Evidence

Rory Collins, F.R.S., Louise Bowman, M.D., F.R.C.P., Martin Landray, Ph.D., F.R.C.P.,
and Richard Peto, F.R.S.
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Evolution of overall survival and receipt of new therapies by subtype among
20 446 metastatic breast cancer patients in the 2008-2017 ESME cohort

T. Grinda®, A. Antoine®, W. Jacot®, C. Blaye®, P.-H. Cottu®, V. Diéras’, F. Dalenc’, A. Gongalves®, M. Debled”, A. Patsouris®,
M.-A. Mouret-Reynier'’, A. Mailliez", F. Clatot™, C. Levy™, 1.-M. Ferrero™, I. Desmoulins™, L. Uwer'®, T. Petit’’,

€. Jouannaud™, M. Lacroix-Triki*%, E. Deluche®’, M. Robain®’, C. Courtinard*~“-**, T. Bachelot’®, E. Brain®, D. Pérol*
& S. Delaloge®”

HER2+ aBC

ESMO Open 2021

3,919 patients from 2008 to 2016

Overall survival in the HER2+ subcohort according to the YOD

Based on Kaplan-Meler estimates

vap — 2008 — 2010 — 2012 — 2014 — 2016

— Mg — 211 — 2013 — 2016
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0 a0 i) 60 &)
Time [mtha)

ﬁ\%b

100

Median O3 (95% Cl) (months)

by year of diagnesis of MBC
2008 39,1 (36.2-46.5)
2009 42.1 (38.2-50.8)
2010 30.4 (35.9-45.4)
201 1.1 (35.5-48.3)
2012 50.8 (45.0455.5)
2013 58.0 (52.0-68.4)
2014 MR (50.6-NR)
2015 WA (55.7=NR)
2016 MR (NR=NR)
120 140

Published June 24, 2025
@E]M NEJM Evid 2025:4(7)
EVldence DOI: 10.1056/EVID0a2400443

Survival of Patients with Lung Adenocarcinoma
Diagnosedin 2000, 2010, and 2020

Didier Debieuvre, M.D.," Lionel Falchero, M.D.,? Olivier Molinier, M.D.,* Sébastien Couraud, M.D., Ph.D.,*

Alexis Cortot, M.D., Ph.D.,* Nicolas Meyer, M.D., Ph.D.,¢ Bernard Asselain, M.D.,” Etienne Auvray, M.D.,*

Dorine Templement-Grangerat, M.D.,* Acya Bizieux, M.D.,'® Jean Tredaniel, M.D., Ph.D.,"" Sophie Schneider, M.D.,'?
Jean-Bernard Auliac, M.D.," Olivier Bylicki, M.D., Ph.D.,'* Alexia Letierce, Ph.D.,’* and Hugues Morel, M.D.," for the
KBP-2020-CPHG Study Group

Lung Adenocarcinoma treated

in non acedemic hospitals in France
100+

75

3-Year Overall Survival
(95% CI)

mo
KBP-2020 38.6 (37.3 to 40.0)

Overall Survival (%)
w
T

254
KBP-2010 21.2 (19.9to 22.7)
KBP-2000 163 (14.6to 18.2)
0 T T T T T T 1
0 6 12 18 24 30 36
Months
No. at Risk
KBP-2020 5014 3585 3010 2582 2282 1982 1717
KBP-2010 3258 2059 1459 1119 859 705 630
KBP-2000 1684 980 649 483 384 310 260
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Original Investigation | Oncology

Original Investigation | Oncology

Overall Survival in Phase 3 Clinical Trials and the Surveillance, Epidemiology, L T Survival in Pati With Ad d Mel
and End Results Database in Patients With Metastatic Colorectal Cancer, 1986-2016 ong-Term Survival in Patients Wit vance elanoma
Olivier J. van Not, MD; Alfons J. M. van den Eertwegh, MD, PhD; Hilde Jalving, MD, PhD; Manja Bloem, MD; John B. Haanen, MD, PhD; Rozemarijn 5. van Rijn, MD, PhD;

A Systematic Review hD

Maureen J. B. Aarts, MD, PhD; Franchette W. P. J. van den Berkmortel, MD, PhD; Christian U. Blank, MD, PhD; Marye J. Boers-Sonderen, MD, PhD;
Jan Willem de Groot J. W. B., MD, PhD; Geke A. P. Hospers, MD, PhD; Ellen Kapiteijn, MD, PhD; Brenda Leeneman, PhD; Piersma D., MD, PhD;
Marion Stevense-den Boer, MD, PhD; Astrid A. M. van der Veldt, MD, PhD; Gerard Vreugdenhil G., MD, PhD; Michel W. J. M. Wouters, MD, PhD;
Willeke A. M. Blokx, MD, PhD; Karijn P. M. Suijkerbuijk, MD, PhD

Jama Network Open 2022 Jama Network Open 2024

Chan Shen, PhD; Daniel Tannenbaum, MD; Robert Horn, MD; Jane Rogers, PharmD; Cathy Eng, MD; Shouhae Zhou, PhD; Benny Johnson, DO; Scott Kopetz, MD, PhD;
Van Marris, MD; Michael Overman, MD; Christine Parseghian, MD; George J. Chang, MD, MS; Maria A. Lopez-Olivo, MD, PhD; Raghav Kanwal, MD;
Lee M. Ellis, MD; Arvind Dasari, MD, MS

aCRC
Dutch Melanoma Registry 2012-2019

67,126 patients from 1986 to 2015

2,490 advanced melanoma patients treated with ICPi

Year of diagnosis
1986-1996

1997-2006 2007-2015 B 05

|pilsmumab

Kaplan-Meier estimates of survival of patients with Arti-PO-1
metastatic CRC by period of diagnosis |pifmumab-niveluman

1.0
Log-rank P<.001
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3 Time, mo
M. at risk
Ipilimumahb 601 452 328 266 230 210 189 174 161 152 133 116
Anti-PD-1 1409 1171 988 850 752 668 575 454 381 274 175 98
Ipilimumab-nivolumab 480 361 301 274 25 235 197 142 93 62 41 21
0 T T T T T 1
0 10 20 30 40 50 a0
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RWD & RWE:
what can tell us more than EBM ?

* EBM as a faithful representation of reality
- Observational studies and Disease Registries confirm an improved OS over time for many tumor types

BUT....

fondazione

__________-__--------——————-«Penply




Comparison of Population-Based Observational

Studies With Randomized Trials in Oncology

Payal D. Soni, MD"; Holly E. Hartman, MS?; Robert T. Dess, MD?; Ahmed Abugharib, MD?; Steven G. Allen, PhD?; Felix Y. Feng, MD*;

Anthony L. Zietman, MD®; Reshma Jagsi, MD, DPhil?; Matthew J. Schipper, PhD?; and Daniel E. Spratt, MD?

JCO 37:1209-17, 2019
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Trends in mortality from cancer in Europe & lItaly:
age-standardised rate (W) per 100,000

Vaccination (HBV, HPV) & retroviral drugs 4 e e e

Screening & Early Diagnosis No acceleration in death rate decline since early 2000’.
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European Journal of Epidemiology I
https://doi.org/10.1007/510654-023-01039-8
MORTALITY Men * I
2.26 years gained by CVD declines versus 1.07 years for cancer
Gains in life expectancy from decreasing cardiovascular disease and
cancer mortality — an analysis of 28 european countries 1995-2019 Wome n. I
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RWD & RWE:
what can tell us more than EBM ?

* EBM as a faithful representation of reality

- Observational studies and Disease Registries confirm an improved OS over time for many tumor types
BUT

- Poor correlation with HRs for OS between clinical trials and observational studies

- Cancer Registries and Epidemiology Data show an OS improvement over the years below expectations
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EBMis largely based on RCTs eBC in Real World: OS by trial representation
RCTs are in large part conducted to apply for marketing authorization (CancerLinQ Discovery 2005-2015) I
Regulatory Agencies decide on the basis of the risk/benefit ratio — 1.0 e ——
This judgement does not take into account: E Bt I
under-represented patients (elderly, unfit, with comorbidities or comedications) =
treatment duration (e.g. ICls, antiHERZ2 drugs) = I
treatment sequences © psgd - ~—
rare & long term toxicities = 1;;/770 F::atlents ted . I
impact on diagnostic-therapeutic pathways = o Well represente
) = 45% under-represented
budget impact =
> 7% unrepresented I
> i
o 0.6 l
Large proportion of new treatments only show a © Lve;"rewese”tefd
globally modest efficacy within RCTs ® — - ndermepresenee ]
5 = = = Unrepresented
‘ 0.4 4 T T T T T T T T T I
Effect in clinical practice might be further diluted 12 24 36 48 60 72 84 96 108 120
R Gidwani et al, JCO Oncol Pract 2022 I
Real value of results may fall under an acceptable threshold 100 - OS after ICPi in trial-inelgible patients with advanced cancers |

(280 US Oncology Practices 2014-2019)

of relevance
. 4 !
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—— [CI monotherapy
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= |
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g
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Ravi B Parikh et al, Jama Oncol 2021




RWD & RWE:
what can tell us more than EBM ?

* EBM as a faithful representation of reality

- Observational studies and Disease Registries confirm an improved OS over time for many tumor types
BUT

- Poor correlation with HRs for OS between clinical trials and observational studies

- Cancer Registries and Epidemiology Data show an OS improvement over the years below expectations

e Effectiveness vs Efficacy
- Efficacy of new therapies in under-represented (elderly, unfit) or trial-ineligible patients may be lower
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Vision or Innovation ?

Vision
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There is areal progress only when the benefits of
a new technology become available to everyone
Henry Ford

'8
 Leonardo da Vinci

)
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‘ Wilbur Wright Orville Wright
: 1867-1912 1871-1948
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Original Investigation | Genetics and Genomics

Biomarker Testing Approaches, Treatment Selection, and Cost of Care
Among Adults With Advanced Cancer 26,311 patients with advanced cancers

Stacey DaCosta Byfield, PhD, MPH; Bela Bapat, MS; Laura Becker, MS; Carolina Reyes, PhD; Ismini Chatzitheofilou, MS; Brock E. Schroeder, PhD; d iagn OSEd frO m ja n 20 18 tO ja 1] 2022

Damon Hostin, MA; John Fox, MD, MHA

Optum Labs Data Warehouse

Jama Network Open 2025

Figure 2. Biomarker Testing Rates Before First- and Second-Line Therapy
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A-BRAYE-TRIAL

A-BRAVE TRIAL: A PHASE Il RANDOMIZED TRIAL WITH AVELUMAB
IN EARLY TRIPLE NEGATIVE BREAST CANCER WITH RESIDUAL
DISEASE AFTER NEOADJUVANT CHEMOTHERAPY OR AT HIGH
RISK AFTER PRIMARY SURGERY AND ADJUVANT CHEMOTHERAPY

P Conte, MV Dieci, GC Bisagni, P Schmid, V Fotia, F Piacentini, M de Laurentiis, A Favaretto, S Tamberi, G
Bianchi, C Zamagni, S Cinieri, D Corsi, L Del Mastro, A Ferro, A Gennari, M Mion, A Musolino,
GL De Salvo, V Guarneri on behalf of A-BRAVE study team.

Medical Oncology 2, Istituto Oncologico Veneto IRCCS
DiSCOG-University of Padova, Italy
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477 patients from 67 institutions

Accrual from june 2016 to october 2020
BRCA status known in 284 patients (59.5%)

Conte P et al, Ann Oncol 2025

fondazione

__________-__--------——————-«Penplu



ORIGINAL RESEARCH

Molecular Biomarker Testing Patterns and Turnaround Time
in US Patients With Advanced Non-Small Cell Lung Cancer

Xiao Wang, MD'%; Do H. Lee, MPH?; Szu-Chun Yang, MD, PhD**; Yimeng Li, MPH?; Pamela R. Soulos, MPH?;
Cary P. Gross, MD***; Shi-¥i Wang, MD, PhD*?; and Anne C. Chiang, MD, PhD'

J Natl Campr Canc Netw 2025:23(11):461-467
doi:10.6004/jncen. 2025, 7063
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Average Biomarker Tests Per Patient
~

Patients per year, M
&% 1,220 1406 2052 2399 2B5F 3097 3488 3573 3408 3,551 3,372 1,840
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BRAF inhibiters (dabrafenib/trametinib, 2017}

Therapies

MET inhibitors (capmatinib, 2020)

RET inhibitors (selpercatinib, 2020)

KRAS inhibitors (sotorasib,® 2021)

33,945 aNSCLC patients from 2011 to 2023 in Flatiron Data Base
Recommended turnaround time (TAT) for ALK/EGF testing: 2 weeks.
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Timeliness of Newer Targeted Therapy and Survival in Lung
Cancer: A Population-Based Analysis

Tawee Tanvetyanon, MD, MPH' (%) ; Utsav Joshi, MD' (&) ; Dung-Tsa Chen, PhD'; and Jhanelle E. Gray, MD'

JCO Oncol Pract 2025 1.0
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EHR-derived data from 05/2014 to 03/2023 0
857 Advanced NSCLC with BRAF/MET/NTRK/ROS1/RET alterations 2] HR 0.69 (95% ci 0.55-0.85)
Independent prognostic factor for OS: TTI, PS, squamous histology 1 P<0.001
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0] 12 24 36

Overall Survival (months)

MNumber at risk:
TTI by month 3 332 121 57 26
TTl =month 3 352 136 55 13

FIG 1. Overall survival from 3-month landmark time point. TTI, time to treatment initiation.
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RWD & RWE:
what can tell us more than EBM ?

 EBM as a faithful representation of reality

- Observational studies and Disease Registries confirm an improved OS over time for many tumor types
BUT

- Poor correlation with HRs for OS between clinical trials and observational studies

- Cancer Registries and Epidemiology Data show an OS improvement over the years below expectations

» Effectiveness vs Efficacy
- Efficacy of new therapies in under-represented (elderly, unfit) or trial-ineligble patients may be lower

- Efficacy of targeted therapies may be limited by denied/delayed access to the required testing
- More molecular biomarkers to be tested, more prolonged TAT, more patients treated with less effective therapy
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Real World Data: mission impossible?

The ltalian health data system is broken

A major weakness ot the health-care system in ltaly

is the fragmented health data infrastructure: there is no

unified, centralised system for documenting and

sharing electronic health records (EHRs), hospital data,

and general practitioner records.

BARRIERS to good quality Real World Data

* Access to regional/national Data Bases

» Data availability (i.e. molecular characteristics/mutational profiles; staging)
» Set of Data (i.e. proportion of patients; attrition rate)

e Quality of Data (EHR, source of data and data verification)

e Data interpretation (comparative effectiveness)

* Funding

The Lancet Regional
Health - Europe
2025;48: 101206
https://doi.org/10.
1016/j.lanepe.2024.
101206

The Promise of Real-World Data for Research — What Are
We Missing?

Ali B. Abbasi, M.D.,! Lesley H. Curtis, Ph.D.,* and Robert M. Califf, M.D.?

«But although 96% of US hospitals have adopted EHRs, according to federal data, these

systems were designed to document individual egisodes of care and facilitate the highest

possible payments for that care, not to support clinical research.»

NEJM 393: 318-321, 2025
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PUBMED: "REAL-WORLD" OR "REAL WORLD"
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Milestones in the FDA's
Real-World Evidence Activities

Real-world data (RWD) are data relating to patient health status and/or the delivery
of health care routinely collected from a variety of sources. Examples of RWD
include data derived from electronic health records, medical claims data, data from

product or disease registries, and data gathered from other sources (such as digital
health technologies) that can inform on health status.

Real-world evidence (RWE) is the clinical evidence about the usage and potential benefits
or risks of a medical product derived from analysis of RWD.

\ Ewdence https://www.evidencebaseonline.com/

"r Base”

As announced in the Federal Register notice published on October
20, 2022, FDA is conducting an Advancing Real-World Evidence
(RWE) Program, which seeks to improve the quality and
acceptability of RWE-based approaches in support of new intended
labeling claims, including approval of new indications of approved
medical products, or to satisfy post-approval study requirements.

Agread by Methodology Working Party (MWP) March 2025
o" ? o o
It’s almost as if things that were dreamed about 30 years ago are Adopted by CHMP PROM 17 March 2025
now gradually coming true and may hit a tipping point soon where
things will really take off.” Keywords Non-interventional study, real-world data, real-world evidence, feasibility
' assessment, bias, confounding, data guality
R Califf, FDA Commissioner fnndazmne

O

EUROPEAN MEDICINES AGENCY

SCIEMNCE MEDICIMWES HEALTH

17 March 2025

EMA/99865/2023

Committee for Human Medicine Products/
Methodology Weorking Party (CHMP/MWP)

Reflection paper on use of real-world data in non-
interventional studies to generate real-world evidence for

regulatory purposes

Draft agreed by Methodology Working Party (MWP) October 2023
Adopted by CHMP PROM for release for consultation 15 April 2024
Start of public consultation 3 May 2024

End of consultation (deadline for comments)

21 August 2024
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2022 ASCO WE'RE

ANNUAL MEETING EXHIBITING AT

June 3-7, 2022
2022 ASCO Annual Meeting Education Session “Point/Counterpoint:

Real-World Data—Do We Even Need Clinical Trials Anymore?”.

Faculty include moderator Safiya Karim, MD, MSc, of Tom Baker Cancer Centre at the University of Calgary,
in Canada; presenter Paul G. Kluetz, MD, of the U.S. Food and Drug Administration (FDA); and presenter
Lawrence H. Kushi, ScD, of Kaiser Permanente Northern California Division of Research.

Arwicir A e
- Cauw

(' AnnualMeeting 2026 1

Dear Dr. Conte,
| am writing on behalf of the 2026 Program Committee Chairs, Drs. Paul S. Mischel and Alice T. Shaw, and the

American Association for Cancer Research (AACR) President, Dr. Lillian L. Siu to invite you to serve as Chair of
the Real-World Data and Real-World Evidence Section of the CL09: Real-World Data (RWD) and Real-World
Evidence (RWE) Subcommittee of the Program Committee for the AACR Annual Meeting 2026 taking place
in San Diego, CA, from April 17-22, 2026.
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RWD & RWE:
what can tell us more than EBM ?

EBM as a faithful representation of reality

- Observational studies and Disease Registries confirm an improved OS over time for many tumor types
BUT

- Poor correlation with HRs for OS between clinical trials and observational studies

- Cancer Registries and Epidemiology Data show an OS improvement over the years below expectations

Effectiveness vs Efficacy

- Efficacy of new therapies in under-represented (elderly, unfit) or trial-ineligible patients may be lower
- Efficacy of targeted therapies may be limited by denied/delayed access to the required testing
- More molecular biomarkers to be tested, more prolonged TAT, more patients treated with less effective therapy

Real World Data: not an easy task.....BUT....

- It can be done!
- Growing interest from scientific journals, scientific societies and regulatory agencies

Real World Data: Periplo vision and mission

fondazione
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Main sources of Real World Data in Oncology Publications

SEER: the registries cover 45.9% of US population and routinely collect data on patient demographics, primary
tumor site, tumor morphology and stage at diagnosis, first course of treatment and follow-up for vital status.

CancerLinQ: the ASCO community comprises more than 100 oncology practices, hospitals and health systems,
representing more than 2,000 oncologists nationwide. When a practice participates in CancerLinQ, treatment
information about their patients is securely transferred from the practice's electronic health record (EHR) and
other data systems into the secure CancerLinQ platform.

Private Health Insurance Companies: insurance companies (Blue Cross&Blue Shield Health Insurance, Kaiser
Permanente, United Health Care, Cigna) provide RWD on their insured patients

Flatiron Health: Roche-owned company; collect disease specific real world data from EHRs for 22 diseases
from 280 oncology practices (75% community, 25% academic oncology centers)

These data, although generally of good quality, are subject to biases:
only part of patients’ journey is captured (SEER)
patients from participants oncologists only (CancerlLinQ)

patients covered by private insurance plans only (Insurance companies)

largely based on US patients (Flatiron Health); recent agreements in UK, Germany, Japan
differences in baseline patients characteristics between cancer registries and Flatiron Health
(X Ma et al, medRxiv. 2023. doi: https://doi.org/10.1101/2020.03.16.20037143)
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A unique opportunity for the NHS:
tracking indicators of the entire patients’ journey

(Cancer Care Plan)

b S S SR

Muldisciplinary —r
i Palliative
Radlotherapy Drugs

Sources of Data

Pathol Repor et . . .
: athology Reports Additional Administrative Data
Histopathology and cytology reports

Data links and interpretation

a multidisciplinary team including clinicians, pathologists,

pharmacists, epidemiologists, statisticians, health economlsts
Death Certificates Merg '

Hos
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The NHS: a key player in innovation & sustainability

 Budget Impact based on Real World Data

___________________________ -«P&"“ﬁ‘“ﬁly




The Budget Impact Conundrum

 Budget Impact (Bl) is a key element of the reimbursement process

« Determinants of Bl are:
- negotiated price of drug
- size of eligible patient population
- treatment duration

___________________________ -«P&"“ﬁ‘“ﬁly




H cancers ﬁm)sy Clinical Epidemiology Dove I
Article a REVIEW
Analysis of Italian BRCA1/2 Pathogenic Variants Identifies a . . . .
Private Spectrum in the Population from the Bergamo Province A systematic review of the international I
in Northern Ital . .
Y prevalence of BRCA mutation in breast cancer
Gisella Figlioli 13, Arcangela De Nicolo 2, Trene Catucci !, Siranoush Manoukian 3, Bernard Peissel 30, I
Jacopo Auo.llini 30, BE“EdEth‘.I Beltrami o Bernardo BADnanni 4 l\ilariamsﬂria .Cﬂlvel lo." ), Davic.ie Bondavalli 40, This arcicle was published in the following Dove Press journal:
Barbara Pasini *®, Francesca Vignolo Lutati ¢, Paola Ogliara ®, Monica Zuradelli 7, Valeria Pensotti 80, Clinical Epidemiology
o Anet 5 ot Bt 55, oo o 06, oo et AoerisZompal 1, I
uca Livraghi 111200, Michela Franchi 11, Paolo Radice * and Paolo Peterlongo .
P e Ml Franch 2 Faoo adie B and Pl e Cancers 13:532, 2021 Armstrong N et al, Clinical Epidemiology 11: 543-561, 2019
Region of Birth of Carrier Ascertained in oo 2515 I
Region i Milan (INT, . Bergamo Nomberof e )
All Cities IEO, ICH) Turin (ACSS) (OPG) esiden A 30 I
Lombardy (Non-BGF) 203 281 3 9 8,087,585 3.3 —
BGP 100 29 0 71 1,116,384 9.0 ‘ 25 B
Lazio 20 18 2 0 5,865,544 03 em e I
Campania 40 32 7 1 5,785,861 0.7 i
Sicily 63 50 9 4 4,968 410 13 = 20
Veneto 24 19 4 1 4,907,704 05 S I
Emilia Romagna 41 35 5 1 4467118 0.9 5 [on——
Piedmont 167 43 124 0 4,341,375 3.9 S - Ko
Apulia 103 85 17 1 4,008,296 2.6 o fe— I
Tuscany 23 22 1 0 3,722,729 0.6 —
Calabria 39 27 12 0 1,924,701 20 e p—
Sardinia 2 17 3 2 1,630,474 14 10 - R I
Liguria 16 13 3 0 1,543,127 1.0 ==
Marche 12 11 1 1] 1,518,400 0.8 S —
Abruzzo 13 10 3 0 1,305,770 1.0 5 St 12 Bmtet S - I
Friuli Venezia Giuha 14 8 6 0 1,211,357 12 =
Trentino Alto Adige 9 9 ] 0 1,074,819 0.8 ==
Umbria 3 3 0 0 880,285 0.3 0 = I
Basilicata 9 6 3 0 556,004 16 o [cone S | St i oman e | e | e | i | ot Ut | St |00 S | o | St | omary oy | s
MU"ISE ] 1 0 0 302’265 0_3 TNBC | Mixed | TNBC Mixed Mixed NRfunciear Mixed NRiunclear
Aosta Valley 7 4 3 0 125,501 5.6 Unselected Mixed  [Fomal, | Famiy |ssmenas High sk Hisparic Family history Famiy I
All regions (non-BGF) 919 694 206 19 59,128,255 16 Lobimi Somen Hizparic,
All regions 1019 723 206 90 60,244,639 17 tosig
# Derived from hitps:/ /www.tuttitalia.it/ regioni/ popolazione,/ on 31 December 2019. * Rates were derived considering the number of I
BRCAI/2 PV carriers by region of birth and the number of residents in each region.
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~ Periplo Project: OCOCA- Lung

Article

Patterns of Comorbidities in Lung Cancer Patients and Survival NSCLC by gender, age and number of comorbidities
’

Alessandra Buja 1,#(3, Marcello Di Pumpo 2,300, Massimo Rugge 4 Manuel Zorzi 7, Federico Real,

Tlaria Pantaleo '@, Giovanna Scroccaro b, Pierfranco Conte 7, Leonardo Rigon 7.58@, Giorgio Arcara 70,
Giulia Pasello 1! and Valentina Guarneri ! on behalf of Rete Oncologica Veneta and Periplo Foundation _ N um ber (%) M ean Co mo rbld |t|es

Cancers 2025

Females 611 (36.5) 1.93
Males 1063 (63.5) 2.18
Ace I N
< 65 yrs 316 (18.9) 1.89
65-69 207 (12.4) 1.99
70-74 328 (19.6) 1.90

309 (18.4)

514 (30.6)

Nb of comorbidities

0 283 (16.9)

1 391 (23.4)

2 309 (18.4)
>3 557 (33.3)
Missing 134 (8.0)
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The Budget Impact Conundrum

 Budget Impact (Bl) is a key element of the reimbursement process

« Determinants of Bl are:
- negotiated price of drug
- size of eligible patient population
real world prevalence of tumors with actionable mutations and patient demography differ from those of trials
- treatment duration

fondazione
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The
nC()lOgl St p . 12 months enrollment R

From D|agn05t|c Therapeu‘hc Paé%s to Real-World Data: Diagnostic pathway Treatment selection | Tre:tmentoutcome
_ assessment Budget impact
A Multicenter Prospective Study on nt Treatment

G Locally GEFITINIB 250 mg/day
advanced/ EGFR mut+ —_—

for EGFR-Positive Non-Small Cell Lung Canc AIIOST Study) advanced/ R FIstine o/ oinns 150 e day

Non-5qCC NSCLC

Giuua PaseLlo,® GIOVANNI VICARIO, FaBLe ZusTovicH,® FRANCESCO ONIGA, STeFaNIA Gorl,® FRANCESCO tl? NDREA BonerTi,® NSCLC AFATINIB 40 mg/day

AporrFo FAVARETTO,h Sitvia Toso,' RoBerTA RepeLoOTTI,' ANTONIO SANTO,k DANIELE BERNARm,' PetrOs GiovANI OUAM,

Lorenzo CALvetTl,® CArRLO GATTI,P Giovanni PaLazzolo,” Zora BARerTA," ALBERTO BorToLAMI,® LAURA BONANNGS l

Jessica Menis,”" DonaTELLA DA Corte,” STEFANO FREGA,” VALENTINA GUARNERI,™" PIERFRANCO CoNTE,”"" ON BEHALF OF V

OncorLogy NETWORK

4/7 18 months follow-up

Results: diagnostic pathway (benchmark 10 wd) Pivotal trials Pivotal trials Pivotal rials
E—— treatment treatment mPFS (mo.) Bl €
athology Unit
registraﬁon EGFR result mterruptlon % lnterruptlon %

L e o ) N R
. . LIRS ——m I IR |
i Mtdmn 5wd | Median: 12 wd Median: ?wd i
Biopsy Histology report Treatment I

st TOTAL m 3,238,602 +1,425,044

Patients with EGFRm NSCLC treated with TKIs in Veneto had fewer treatment
interruptions and more prolonged duration of treatment than patients on trials.
This resulted in a 78% higher Bl than estimate by AIFA




The Budget Impact Conundrum

« Budget Impact (Bl) is a key element of the reimbursement process

* Determinants of Bl are:
- negotiated price of drug
- size of eligible patient population
real world prevalence of target tumors and patient demography differ from those of trials

- treatment duration
unlike what happens in trials, in clinical practice patients may be treated beyond PD
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The NHS: a key player in innovation & sustainability

 Budget Impact based on Real World Data

Trial based Bl does not take into account the country-specific prevalence of
molecular dysregulations and clinical practice
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A unique opportunity for the NHS: tracking indicators of the entire patients’ journey

(@) Muldisciplinary —r
’ @ n . Anti Cancer Palliative
@ PDTAperi @=8 1agnosis ApproaCh gery / Drugs Care

=7 pazienti affetti g (cancer Care Plan) RadiOtherapy

=5 S S S N S

Thoracic Cancer
e e Non-Small-Cell Lung Cancer: Real-World Cost

Consequence Analysis

Alessandra Buja, MD, PhD?; Giulia Pasello, MD?; Giuseppe De Luca, MD; Alberto Bortolami, PharmD3; Manuel Zorzi, MD?;
Federico Rea, MD*; Carlo Pinato, MStat®; Antonella Dal Cin, BS*; Anna De Polo, MD?; Marco Schiavon, MDY; Andrea Zuin, MD';

Thoracic Cancer ISSN 1759-7706

ORIGINAL ARTICLE

Estimated direct costs of nhon-small cell lung cancer by

stage at diagnosis and disease management phase: A Marco Marchetti, MD*; Giovanna Scroccaro, PharmD®; Vincenzo Baldo, MD!; Massimo Rugge, MD*; Valentina Guarneri, MD, PhD?#; and .
whole-disease model PierFranco Conte, MD?$; on behalf of Rete Oncologica Veneta Buja A et al, JOP 2021
Alessandra Buja' 0, Michele Rivera’, Anna De Polo’, Eugenio di Brino®, Marco Marchetti®,
Manuela Scion?, Giulia Pasello®, Alberto Bortolami’, Vincenzo Rebba’®, Marco Schiavon’, 2015 2019
Fiorella Calabrese', Giovanni Mandoliti®, Vincenzo Baldo' & PierFranco Conte®®
Cohort 1: l

Table 3 Estimates of average (and confidence interval) per-patient

iR RS, Total costs adjusted for age, stage at diagnosis, sex, cohort, at 2 yrs after cancer diagnosis

254 incidental

diagnosis L . . . :
- * significant increase in the average costs of patients in the 2017 cohort
verage totg . .p . .
* significant decrease in the average cost of hospice care
5t | 16 291 (95% CI: 15 - e c .
a0e [ * significant increase in the average cost of drugs
Stagell 19530 (95% CI: 18 o )
B IRr e © Significant OS improvement at 2 yrs -
Stage IV 22 175 (95% Cl: 22 127-22 190) " G ' ISETY ' 0,959
Pancoast 28 711 (95% Cl: 27 711-29 890) 1.79 v 48229.86€ 167 [ +704245€  +9,13% 0,653
TOTAL 21 328 (95% CI: -20 897-22 322) 19.621,96 € 172 +10.23283C  +8,36% 0,276
ND 31.748,13 € 1,10 +6.052,02 € +5,71% 0,835
TOTALE  40.098,95 € 1,39 +3982,19 € +4,72% 0,594 fUﬂdﬂZiUﬂB

R




Periplo Foundation
Outcome-COsts-CAncer Programme

: 8o ST -
Registro > ‘ 2y UNIVERSITA mnuazlﬂnﬂ
[ g DEGLISTUDL @
Veneto > 7 DI PADOVA
n AN

Observational cohort study collecting all cases of NSCLC diagnosed in Veneto Region
over three years (2017,2019,2021) to evaluate:

1) Quality of care

2) Global care costs

3) Survival outcomes

NON-SMALL-CELL LUNG CANCER: Real-World
Population-Based Cohorts” Study

Alessandra Buja **(, Massimo Rugge 2, Alberto Bortolami 3, Manuel Zorzi *, Federico Rea !, Anna Zanovello !

Giovanna Scroccaro 3, Pierfranco Conte 5°0), Giulia Pasello 7-3, Valentina Guarneri 7-30,
on behalf of Rete Oncologica Veneta and Periplo Foundation

Cancers, 2025

Mean costs into three years from diagnosis by year and difference in costs

Total Inpatient | Outpatient | Hospitalisation | Hospice | Emergency | Outpatient | Medical
drugs services Dept visits drugs devices

BIiRd 4559046 207186 9161 11469.2  1221.97 1581.8 8145
AN 47846.74  2226.6 10805 10968.7 603.13 6834 1455.7 1065
BN +2256.208 +1547.96  +1643 -500.54  -618.84  +60.44  -126.08 +250.21
2021 cohort: work in progress fondazione

y


https://www.registrotumoriveneto.it/

OCOCA- Lung
NSCLC: OS by stage and year of diagnosis

2017 2019

s | === | S= Il &= IV & Unknown == | == || == Ill = IV == Unknown

100% 100%

75%

50%

Percentage Survival
Percentage Survival
(4]

o
o~

25% 25%

0% 0%
0 4 8 12 16 20 24 28 32 36 0 4 8 12 16 20 24 28 32 36
Months from diagnosis Months from diagnosis

1,050 NSCLC patients diagnosed in 2017 and 2019.

Significant overall OS improvement in 2019 cohort: HR 0.84 (95%ci 0.72-0.98); p value 0.024.
Significant LCS-OS improvement in 2019 cohort for stage Il disease: HR 0.61 (95% Ci 0.41-0.91); p value 0.025

A Buja et al, Cancers 2025
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Periplo Foundation
OCOCA Lung Cancer — Key Findings

2019 compared to 2017:
Significantly increased costs of inpatient drugs (doubled use of ICPs in 2019 over 2017)

55% of increased inpatient drug cost compensated by decreased costs in hospitalisation, hospice, outpatient drugs
73% of total cost increase due to outpatient services (laboratory tests, imaging, specialist visits)
16% reduction in risk of death (p 0.024)
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The NHS: a key player in innovation & sustainability

 Budget Impact based on Real World Data

Trial based Bl does not take into account the country-specific prevalence of
molecular dysregulations and clinical practice

» Silo-based health care funding

Innovation may be sustainable
NHS funding system certainly NOT!
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Article
Patterns of Comorbidities in Lung Cancer Patients and Survival

, Marcello Di Pumpo 2,300, Massimo Rugge 4 Manuel Zorzi *(, Federico Rea !,

7,8

Alessandra Buja L
, Leonardo Rigon 790,

, Giovanna Scroccaro ¢, Pierfranco Conte 7 , Giorgio Arcara

1011 o behalf of Rete Oncologica Veneta and Periplo Foundation

Ilaria Pantaleo !
Giulia Pasello '* 11 and Valentina Guarneri

Cancers 2025

NSCLC by gender, age and number of comorbidities

_ Number (%) Mean Comorbidities

Females 611 (36.5) 1.93
Males 1063 (63.5) 2.18
< 65 yrs 316 (18.9) 1.89
65-69 207 (12.4) 1.99
70-74 328 (19.6) 1.90
75-79 309 (18.4) 2.11
> 80 514 (30.6) 2.36
Nb of comorbidities
0 283 (16.9)
1 391 (23.4)
2 309 (18.4)
I >3 557 (33.3) |
Missing 134 (8.0)

OCOCA- Lung
Co-morbidities and Lung Cancer Specific Survival

Strata =+ comorbidity=0 <+ comorbidity=1 <+ comorbidity=Class1 ~+ comorbidity=Class2 ~+ comorbidity=Class3

1.00+
2
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0]
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Article

Healthcare Costs by Comorbidity Patterns in Lung

Cancer Patients

Alessandra Buja 1), Massimo Rugge 2, Marcello Di Pumpo
Giovanna Scroccaro 9, Pierfranco Conte 7, Leonardo Rigon

Valentina Guarneri 10-11

3,4
7.8

Table 4. Three-year generic healthcare costs (all cause) by comorbidity category (€: mean per patient).

, Manuel Zorzi
, Giorgio Arcara

5
7,9

, Giulia Pasello

, Federico Rea !, Ilaria Pantaleo !,

10,11 and

Cancers 2025

Classl Class 3
No 1 Cardiovascular- Class 2 Socio-
Comorbidity Comorbidity Resmratm:y and Muﬂltmrgan Multifactorial Overall  p-Value
Endocrine Diseases Neuro
Diseases Conditions
Hospitalizations 13,028.54 13 ,666.04 13,246.98 15,539.10 1771942 15,000.21 <0.001
I Hospital drues 22,996.38 24 82512 15,651.43 13,483 .54 15,798.49 19,627.14 0.077 I
C”‘;'r":;ff}’ 1117.88 1245.28 1455.04 1451.11 1713.92 1370.89 0.001
Ou tpatient 8352.54 9207.73 547990 6843 54 8531.85 8162.09 <0.001
Emergen-:}f room 497 .02 517.20 676.61 74927 761.72 630.56 <0.001
Hospice 701.76 908.00 1208.46 761.19 1156.79 929 63 0.503
Medical devices 095 93 1670.48 72869 1433.49 1701.26 1434.79 0.132
I Total costs 47,690.06 52,039 .85 38 447 (9 40,261.25 47 383.45 47,155.30 <0.001 I

e i R e
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Periplo Foundation
OCOCA Lung Cancer — Key Findings

2019 compared to 2017:
Significantly increased costs of inpatient drugs (doubled use of ICPs in 2019 over 2017)
55% of increased inpatient drug cost compensated by decreased costs in hospitalisation, hospice, outpatient drugs
73% of total cost increase due to outpatient services (laboratory tests, imaging, specialist visits)
16% reduction in risk of death (p 0.024)

Overall Data:
Patients aged 80+ years at diagnosis represent 30.6% of lung cancer patients in Veneto
51.7% of lung cancer patients have > 2 comorbidities
Presence of at least 1 comorbidity is associated to a significantly higher risk of death
High overall health care costs for patients with comorbidities (in spite of reduced costs of hospital drugs)

Ongoing:

* Use of innovative oncology drugs in patients over 80 years old and/or with > 2 comorbidities
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The NHS: a key player in innovation & sustainability

 Budget Impact based on Real World Data

Trial based Bl does not take into account the country-specific prevalence of
molecular dysregulations and clinical practice

» Silo-based health care funding

Innovation may be sustainable
NHS funding system NOT!

* Innovation & diagnostic-therapeutic pathways

Elderly & comorbid cancer patients require dedicated care pathways
KPIs (not only drugs!) are crucial to assess appropriateness and efficacy of care pathways
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Measure Quality Indicators of Breast Cancer della mammella della Rete Oncologica Veneta
‘Care: Experience of Five Regional Oncology PIERFRANCO CONTE'
N Etw or ks in Ita Iy 'Coordinamento Rete Oncologica Veneta, Fondazione Periplo, Cremona.

Valentina Guarneri, PhD, MD'?; Paolo Pronzato, MD®*; Oscar Bertetto, MD%; Fausto Roila, MD®; Gianni Amunni, MD™5; .
Alberto Bortolami, PharmD*®; Sandro Tognazzo, MS*?; Gaia Griguolo, MD'#; Eva Pagano, MEcon'®; Fabrizio Stracci, PhD, MD™; Recenti Prog Med 112, 816-20, 2021

" Fortunato Bianconi, PhD, M5'% Fabrizio Gemmi, MD™; Letizia Bachini, M5%; Giovannino Ciccone, M5'%; Gabriella Paoli, MEng;
Laura Paleari, PhD, M5 and Pier Franco Conte, MD' on behalf of the Periplo Association ThoraCiC Ca ncer
JCO Oncol Pract 16:211-20,2019 (

ORIGINAL ARTICLE

Estimated direct costs of non-small cell lung cancer by
stage at diagnosis and disease management phase: A
whole-disease model

Alessandra Buja' ', Michele Rivera', Anna De Polo', Eugenio di Brino®, Marco Marchetti®,
Manuela Sdoni?, Giulia Pasello®, Alberto Bortolami’, Vincenzo Rebba®, Marco Schiavon’,
CANCER Fiorella Calabrese’, Giovanni Mandoliti®, Vincenzo Baldo' & PierFranco Conte®®

OPEN HORIZONS Thoracic Cancer 12:13-20,2021

B ook o
. y . Non-Small-Cell Lung Cancer: Real-World Cost
Druggable targets meet oncogenic drivers: opportunities and limitations

of target-based classification of tumors and the role of Molecular Conse quence AﬂﬂlYSiS

Tumor Boards Alessandra Buja, MD, PhD'; Giulia Pasello, MD**; Giuseppe De Luca, MD'; Alberio Bortolami, PharmD®*; Manuel Zorzi, MD;
Federico Rea, MD"; Caro Pinato, MStat®; Antonella Dal Cin, BS®; Anna De Polo, MD'; Marco Schiavon, MD'; Andrea Zuin, MD";
R. Danesil, S. Foglil",- S. Indraccoloz,. M. Del Rel, A. P. Dei Tos3, L. Leoncinid, L. Antonuzzos, L. Bonannos, V. GuarnerisJ, Marco Marchetti, MDS; Giovanna Scroccam, Pharml); Vincenzo Baldo, MD'; Massimo Ruggs, MO*; Valentina Guameri, MD, Ph¥-*; and I

A Pierinig, G. Amunnig* &P conteﬁ,? PierFanco G}I’It&, “D”E; on behalf of Rete Oru:ulugil:a Veneta JCO OnCOl PraCt 17:1085'93,2021

ESMO Open,2021 .
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RWD and a sustainable innovation

Periplo Foundation
= Board of Directors:

Pierfranco Conte (chair)
Paolo Pronzato (vice chair)

Sandro Pignata Periplo Foundation

= Scientific Committee: ongoing & planned projects:

Gianni Amunni

Mariangela Ciccarese - Perseo Study
Pierfranco Conte (chair) - Real World Data Task Force
Valentina Guarneri - National Registry on MTB (G Pruneri)

Carmine Pinto

= Organizational Secretariat:
Over srl
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PERIPLO OCOCA - Breast

- .. . Adjuvant therapy within 8 weeks from surgery
® Use of Electronic Administrative Databases to % of patients

Measure Quality Indicators of Breast Cancer

Care: Experience of Five Regional Oncology
Networks in ltaly 73.7% 66.7 % NA 71.8% 69.9 % WERNIZ
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; Alberto Bortolami, PharmD?®; Sandro Tognazzo, MS?*®; Gaia Griguolo, MD"?; Eva Pagano, MEcon'?; Fabrizio Stracci, Pi1D, MD;
= Fortunato Bianconi, PhD, MS'?; Fabrizio Gemmi, MD*3; Letizia Bachini, MS'®; Giovannino Ciccone, MS'?; Gabriella Paoli, MEng'*; .
., Laura Paleari, PhD, MS'¥; and Pier Franco Conte, MD? on behalf of the Periplo Association NO d ata aVaI | ab I e O n b reast Can Cer S U btyp eS

JOP 2019

AIOM Guidelines recommend start of chemo within 8 weeks

PERSEO Study (PERiplo-SEnO):
Evaluation and monitoring of indicators of adjuvant and neoadjuvant therapy for
Early Breast Cancer derived from electronic administrative data from 2014 to 2024
. ISTTUT@
.‘Q‘ﬁi"‘ ISP RO oM e STubio

DEITUM®@R]
DIN® AMADCRI

PROMOTORE: IRST IRCCS

STEERING COMMITEE: Gianni Amunni, Fabrizio Gemmi, Daniele Generali, Ilaria Massa,

Antonino Musolino, Manuela Roncella
Chief Steering Commettee Pier Franco Conte per Fondazione Periplo

STATISTICAL COMMITTEE: William Balzi, Alessandra Buja, Claundia Szazs
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PERSEO - Study Design

 Type of Study:

Retrospective/prospective, observational, multicentric non interventional study

e Study Population:
Patients with operable breast cancer treated with neo/adjuvant therapy from 2014 to 2024 (~ 45,000 patients)

* Eligibility Criteria:
Access to electronic administrative databases
Demographic data
Specialist Outpatient Care (SPS)
Hospital Discharge Records (SDO)
Drug Consumptions (DDF and Cineca)
Death Certificates

* Participating Centers:

Agenzia Regionale di Sanita (ARS), Tuscany Region
Istituto Romagnolo per lo studio e la cura dei Tumori «Dino Amadori» — IRST IRCCS
Istituto per lo Studio e Prevenzione Oncologica — ISPRO
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PERSEO - Study End Points

* Primary End Point:
- Describe the italian practice regarding diagnosis and neo/adjuvant treatments for operable breast cancer from 2014 to 2024
measuring Quality Indicators (Qls) derived from administrative databases and their impact on patient outcomes and on NHS.

e Secondary End Points:
- Access and timing of provided services in relation to clinical outcomes.
- Diagnostic and therapeutic changes over study period considered
- Qls derived from administrative databases to assess appropriateness and quality of breast cancer management

|
I
I
I
I
I
I
- Economic impact of health resourse consumption I
- Group comparison: association between variables (e.g. treatments) and outcomes (adjusted for potential confounders) |
I
I
I
I
I
[
I

* KPlIs:
- Percentage of patients receiving neoadjuvant or adiuvant therapies
- Time to neo/adjuvant treatment from diagnosis/surgery
- Percentage of conservative breast surgery
- Percentage of conservative breast surgery after neoadjuvant therapy
- Time from start of neoadjuvant therapy to surgery
- Time from definitive surgery to adjuvant therapy
- DFS and/or OS according to time from diagnosis to surgery, radiotherapy, systemic therapy
- DFS and/or OS according to neo or adjuvant therapy in the same clinical-pathological-molecular profile
- DFS and/or OS according to healthcare costs (chemotherapy, endocrine therapy, biological therapy, type of surgery and radiotherapy)
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RWD: Periplo Vision & Mission

Real World Data Task Force
- Identify regional data bases to be interrogated
- Select pertinent key performance indicators
- Involve advocacy groups
- Describe how to access data taking into account DGPR
- Suggest necessary professional skills
- Spread needs and benefits of Real World Data in the community
- Promote RWE as a driver of Innovation & Sustainability
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Words can be stones...
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