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• EBM as a faithful representation of reality

• Effectiveness vs Efficacy

• Real World Data: not an easy task…..

RWD & RWE: 

what can tell us more than EBM ?



163/544 trials with OS improvement
108,344 patients included in these trials
14.2 millions years of life gained

Unger JM et al, JCO 2023

Systematic 
review

How to reinforce data from RCTs

Pair wise
metaanalysis

Network 
metaanalysisDo these results apply 

to all the patients ? 



ESMO Open 2021

HER2+ aBC

3,919 patients from 2008 to 2016

Lung Adenocarcinoma treated

in non acedemic hospitals in France



Jama Network Open 2024

Dutch Melanoma Registry 2012-2019

2,490 advanced melanoma patients treated with ICPi

Jama Network Open 2022

aCRC

67,126 patients from 1986 to 2015



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

BUT…. 

• Effectiveness vs Efficacy

• Real World Data: not an easy task…..

RWD & RWE: 

what can tell us more than EBM ?



JCO 37: 1209-17, 2019 



Trends in mortality from cancer in Europe & Italy: 

age-standardised rate (W) per 100,000

AIRTUM 2014-2018

Male

Female

No acceleration in death rate decline since early 2000’.

www.who.int/gho

Male Female

Death rates started to decline sharply in early (female) and late (male) 80’.

Main reasons for cancer death decline
1) Reduction in cigarette smoking
2) Healthy diet & refrigerator
3) Vaccination (HBV, HPV) & retroviral drugs
4) Screening & Early Diagnosis



Men: 
2.26 years gained by CVD declines versus 1.07 years for cancer 

Women:
1.81years gained by CVD declines versus 0.54 years for cancer 



• 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

• Real World Data: not an easy task…..

RWD & RWE: 

what can tell us more than EBM ?



EBM is largely based on RCTs 

RCTs are in large part conducted to apply for marketing authorization

Regulatory Agencies decide on the basis of the risk/benefit ratio 

This judgement does not take into account:

• under-represented patients (elderly, unfit, with comorbidities or comedications)

• treatment duration (e.g. ICIs, antiHER2 drugs)

• treatment sequences

• rare & long term toxicities

• impact on diagnostic-therapeutic pathways

• budget impact

Di Maio, Perrone, Conte;The Oncologist 2020

Large proportion of new treatments only show a 

globally modest efficacy within RCTs

*

Effect in clinical practice might be further diluted

Real value of results may fall under an acceptable threshold 

of relevance

Post marketing studies could be useful to confirm or refute

the drug’s benefit on survival in real-world populations

RWE analysis may challenge the magnitude of the 

efficacy previously shown in RCTs

eBC in Real World: OS by trial representation
(CancerLinQ Discovery 2005-2015)

11,770 patients

48% well represented

45% under-represented

7% unrepresented

R Gidwani et al, JCO Oncol Pract 2022

OS after ICPi in trial-inelgible patients with advanced cancers
(280 US Oncology Practices 2014-2019)

34,131 patients (NSCLC, urothelial cell, RCC, HCC)

9,318 (27.3%) patients were trial-ineligible

Ravi B Parikh et al, Jama Oncol 2021



• 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

• Real World Data: not an easy task…..

RWD & RWE: 

what can tell us more than EBM ?



There is a real progress only when the benefits of 

a new technology become available to everyone

Henry Ford

Vision or Innovation ? 

Muldisciplinary
Panel 

(Cancer Care Plan)

Diagnosis & 
molecular

characterization

Surgery +/-
Radiotherapy

Anti Cancer
Drugs

Follow up Survivorship
Palliative 

Care  

Leonardo da Vinci
1452-1519

Vision

Orville Wright
1871-1948

Wilbur Wright
1867-1912

Innovation



Jama Network Open 2025

Optum Labs Data Warehouse
26,311 patients with advanced cancers
diagnosed from jan 2018 to jan 2022



A-BRAVE TRIAL: A PHASE III 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

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



33,945 aNSCLC patients from 2011 to 2023 in Flatiron Data Base
Recommended turnaround time (TAT) for ALK/EGF testing: 2 weeks.



JCO Oncol Pract 2025

HR 0.69 (95% CI 0.55-0.85)

P< 0.001

EHR-derived data from 05/2014 to 03/2023
857 Advanced NSCLC with BRAF/MET/NTRK/ROS1/RET alterations
Independent prognostic factor for OS: TTI, PS, squamous histology



• 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

• Real World Data: not an easy task…..

RWD & RWE: 

what can tell us more than EBM ?



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)
• Quality of Data (EHR, source of data and data verification)
• Data interpretation (comparative effectiveness)
• Funding 

Real World Data: mission impossible?

NEJM 393: 318-321, 2025

«But although 96% of US hospitals have adopted EHRs, according to federal data, these
systems were designed to document individual episodes of care and facilitate the highest
possible payments for that care, not to support clinical research.»
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PUBMED: "REAL-WORLD" OR "REAL WORLD" 



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.

“It’s almost as if things that were dreamed about 30 years ago are 
now gradually coming true and may hit a tipping point soon where 
things will really take off.”

R Califf, FDA Commissioner



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.

Dear Dr. Conte,

I 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.



• 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

RWD & RWE: 

what can tell us more than EBM ?



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 (CancerLinQ)
- 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)



A unique opportunity for the NHS:
tracking indicators of the entire patients’ journey

Muldisciplinary
Approach

(Cancer Care Plan)

Diagnosis Surgery +/-
Radiotherapy

Anti Cancer
Drugs

Follow up Survivorship
Palliative 

Care  

Sources of Data

Death Certificates

Pathology Reports
Histopathology and cytology reports

Hospital Discharge Records
(SDO)

Radiological
examinations

Clinical Charts

Additional Administrative Data

Specialist Outpatient care (SPS)
Drug consumption (DDF and CINECA)
Integrated Home Care (ADI)
Hospice
Medical device consumption
Emergency departments

Data links and interpretation
a multidisciplinary team including clinicians, pathologists, 
pharmacists, epidemiologists, statisticians, health economists



The NHS: a key player in innovation & sustainability

• Budget Impact based on Real World Data 

• Silo-based health care funding

• Innovation & diagnostic-therapeutic pathways



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

• Determinants of BI are: 

- negotiated price of drug

- size of eligible patient population

- treatment duration

The Budget Impact Conundrum



Cancers 13:532, 2021
Armstrong N et al, Clinical Epidemiology 11: 543-561, 2019



NSCLC by gender, age and number of comorbidities

Number (%) Mean Comorbidities

Females 611 (36.5) 1.93

Males 1063 (63.5) 2.18

Age

< 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)

> 3 557 (33.3)

Missing 134 (8.0)

Cancers 2025

Periplo Project: OCOCA- Lung



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

• Determinants of BI 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

The Budget Impact Conundrum



Results: diagnostic pathway (benchmark 10 wd) DRUG MOST
treatment 

interruption %

Pivotal trials
treatment 

interruption %

MOST
mTTF
(mo.)

Pivotal trials 
mPFS (mo.)

MOST
BI €

Pivotal rials
BI €

BI Gap 
€

Gefitinib 9 14 14.6 9.5 2,000,949 1,234,754 + 773,195

Erlotinib NA NA 22.9 9.7 735,013 291,991 + 443,021

Afatinib 18 34 15.3 11.0 495,638 286,811 + 208,827

TOTAL 15.3 3,238,602 + 1,425,044

The Oncologist 2019) 

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 BI than estimate by AIFA



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

• Determinants of BI 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     

The Budget Impact Conundrum



The NHS: a key player in innovation & sustainability

• Budget Impact based on Real World Data 

Trial based BI does not take into account the country-specific prevalence of

molecular dysregulations and clinical practice

• Silo-based health care funding

• Innovation & diagnostic-therapeutic pathways



A unique opportunity for the NHS: tracking indicators of the entire patients’ journey

Muldisciplinary
Approach

(Cancer Care Plan)

Diagnosis Surgery +/-
Radiotherapy

Anti Cancer
Drugs

Follow up Survivorship
Palliative 

Care  

Buja A et al, JOP 2021

2015 2017 2019

Cohort 1:
254 incidental
NSCLC cases Cohort 2:

228 incidental
NSCLC cases

Cost analysis

Cost analysis

Total costs adjusted for age, stage at diagnosis, sex, cohort, at 2 yrs after cancer diagnosis
• significant increase in the average costs of patients in the 2017 cohort
• significant decrease in the average cost of hospice care
• significant increase in the average cost of drugs
• Significant OS improvement at 2 yrs



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

Total Inpatient

drugs

Outpatient

services

Hospitalisation Hospice Emergency

Dept visits

Outpatient

drugs

Medical

devices

2017 45590.46 20718.6 9161 11469.2 1221.97 623 1581.8 814.5

2019 47846.74 2226.6 10805 10968.7 603.13 683.4 1455.7 1065

∆ +2256.28 +1547.96 +1643 - 500.54 - 618.84 +60.44 - 126.08 +250.21

Cancers, 2025

2021 cohort: work in progress 

Periplo Foundation
Outcome-COsts-CAncer Programme

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

https://www.registrotumoriveneto.it/


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

2017 2019

A Buja et al,  Cancers 2025

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 III disease: HR 0.61 (95% CI 0.41-0.91); p value 0.025 



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)  



The NHS: a key player in innovation & sustainability

• Budget Impact based on Real World Data 

Trial based BI 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!

• Innovation & diagnostic-therapeutic pathways



NSCLC by gender, age and number of comorbidities

Number (%) Mean Comorbidities

Females 611 (36.5) 1.93

Males 1063 (63.5) 2.18

Age

< 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)

> 3 557 (33.3)

Missing 134 (8.0)

Cancers 2025

OCOCA- Lung
Co-morbidities and Lung Cancer Specific Survival



Cancers 2025



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



The NHS: a key player in innovation & sustainability

• Budget Impact based on Real World Data 

Trial based BI 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



JCO Oncol Pract 16:211-20,2019

Recenti Prog Med 112, 816-20, 2021

Thoracic Cancer 12:13-20,2021

ESMO Open,2021

JCO Oncol Pract 17:1085-93,2021

Thoracic Cancer 12:13-20,2021



Cancers 17:2682-94, 2025

Cancers 17:648-59,2025

Cancers 17:1577-87,2025



RWD and a sustainable innovation

Periplo Foundation 

ongoing & planned projects:

- Perseo Study

- Real World Data Task Force

- National Registry on MTB (G Pruneri)

Periplo Foundation
▪ Board of Directors: 

Pierfranco Conte (chair) 
Paolo Pronzato (vice chair)
Sandro Pignata

▪ Scientific Committee:
Gianni Amunni
Mariangela Ciccarese
Pierfranco Conte (chair)
Valentina Guarneri
Carmine Pinto

▪ Organizational Secretariat: 
Over srl



PERIPLO OCOCA - Breast

Adjuvant therapy within 8 weeks from surgery

% of patients

Veneto Liguria Toscana Piemonte Umbria Benchmark

73.7 % 66.7 % NA 71.8 % 69.9 % > 80%

No data available on breast cancer subtypes

AIOM Guidelines recommend start of chemo within 8 weeks
JOP 2019

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



• Type of Study:
Retrospective/prospective, observational, multicentric non interventional study

• 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 Sanità (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

PERSEO - Study Design



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

• Secondary End Points:
- Access and timing of provided services in relation to clinical outcomes.
- Diagnostic and therapeutic changes over study period considered
- QIs derived from administrative databases to assess appropriateness and quality of breast cancer management
- Economic impact of  health resourse consumption
- Group comparison: association between variables (e.g. treatments) and outcomes (adjusted for potential confounders)

• KPIs:
- 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)

PERSEO - Study End Points



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

RWD: Periplo Vision & Mission



Words can be stones…
Data are bricks!


