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• Effectiveness vs Efficacy
 
• Budget Impact 

• RWE and sustainability

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

RWE: what can tell us more than EBM ?



Epidemiology & Demography:
• Age
• Sex
• Ethnicity
• Co-morbidities
• Co-medications
•  Pharmacogenomics

Socio-economic status:
• Cultural and religious factors
• Educational level

Healthcare Systems:
• Access to «state-of-art» diagnostics & therapies
• Public or private healthcare systems

Clinical management:
• Treatment sequences
• Multimodal treatments
• Long term and rare toxicities

Drivers of Effectiveness in Clinical Practice



Breast cancer Incidence and Mortality by Human Development Index

Kim J et al, Nature Med 2025



North American and European patients in pivotal breast cancer trials*

* Personal survey based on EMA approved and AIFA reimbursed drugs

eBC (14 trials) Patients from North America & EU 
%

Patients from EU 
%

HR+ 42-89 % 45-59 %

HER2+ 65-71 % NA

TN 60-69 % 48 %

aBC (22 trials)
HR+ 39-87 % 41-71 %

HER2+ 22-66 % 20-43 %

TN 32-65 % NA

HER2 low 64 % NA



• Effectiveness vs Efficacy
     - Demographic and socio-cultural factors as well as healthcare system organization are significant determinants of outcomes 
      - In clinical trials, significant and  increasing percentages of patients come from low/medium HDI countries
 - Impact of diagnostic and therapeutic innovation may be greater in patients from low/medium HDI
 - RWE can provide comparative effectiveness data (comparative RCTs unlikely to be conducted) 

• Budget Impact

• RWE and sustainability

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

RWE: what can tell us more than EBM ?



• 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



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

EBM: 
        Evidence-Based or Evidence-Biased Medicine?

• RCTs include 5-10% of cancer patients
• Majority of these patients from low-middle income countries 
 (younger, no comorbidities, few standard therapies outside of trials)
• Centralised laboratories ensure rapid and reliable complex diagnostics              
• ̴ 50% of lung cancer patients in Veneto are trial ineligible
• These patients are included when estimating the target treatment population  



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



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



• Effectiveness vs Efficacy
     - Demographic and socio-cultural factors as well as healthcare system organization are significant determinants of outcomes 
      - In clinical trials, significant and  increasing percentages of patients come from low/medium HDI countries
 - Impact of diagnostic and therapeutic innovation may be greater in patients from low/medium HDI
      - RWE can provide comparative effectiveness data (comparative RCTs unlikely to be conducted) 

• Budget Impact
 - A significant proportion of patients may not be eligible for new therapies or might receive reduced or shorter treatments
 - Prevalence of actionable dysregulations is context specific and may not be precisely estimated through clinical trials
 - Well-tolerated therapies may be administered for longer durations than in trials

• RWE and sustainability

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

RWE: what can tell us more than EBM ?



Top Spending Growth Forecast 
(2025-2029)

              1 Breast
              2 Multiple Myeloma
              3 Prostate
              4 NSCLC
              5 Kidney

Revolution Medicines set a sticker price of about $ 480,000 a year, 
or $ 663 a tablet, for its new pancreatic cancer drug,” daraxonrasib

Delivering Most-Favored-Nation Prescription Drug Pricing to American Patients
                                                                                                                             (may 12, 2025)



         The Perfect Storm: the costs of innovation
• Double-digit increase in drug costs in 5 years
• > 30% increase in cancer incidence in the next 25 years in HDI countries 
• The Most Favoured Nation Executive Order by President Trump 
 (prices of new drugs in UK increased by 25%)



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 45,590 20,718 9,161 11,469 1,221 623 1,581 814
2019 47,846 22,265 10,805 10,968 603 683 1,455 1,065
∆ +2,256 +1,547 +1,643 - 500 - 618 +60 - 126 +250

Cancers, 2025

2021 cohort: work in progress 

Periplo Foundation
Outcome-COsts-CAncer Program

A Buja et al,  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 in-patient drug costs 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)  

A Buja et al,  Cancers 2025



Silo-based funding
$ 90,000

Silo-based vs financing for integrated care

Overall (bundled) funding
$ 15,000



• Effectiveness vs Efficacy
     - Demographic and socio-cultural factors as well as healthcare system organization are significant determinants of outcomes 
      - In clinical trials, significant and  increasing percentages of patients come from low/medium HDI countries
 - Impact of diagnostic and therapeutic innovation may be greater in patients from low/medium HDI
 - RWE can provide comparative effectiveness data (comparative RCTs unlikely to be conducted) 

• Budget Impact
 - A significant proportion of patients may not be eligible for new therapies or might receive reduced or shorter treatments
 - Prevalence of actionable dysregulations is context specific and may not be precisely estimated through clinical trials
 - Well-tolerated therapies may be administered for longer durations than in trials

• RWE and sustainability
      - Demographics and comorbidities are major determinants of costs of care and CANNOT be derived by RCTs
      - Innovative drugs & diagnostics may significantly alter cost allocation
 - silo-based funding undermines NHS sustainability

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

RWE: what can tell us more than EBM ?



BARRIERS to good quality Real World Data

• Personal Data Protection Regulations
• 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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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

https://www.periplo.eu/home-fondazione/



Words can be stones…
Data are bricks!
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