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From Clinical Trials to Real World Evidence:

Role of Cancer Networks

• Efficacy vs Effectiveness

• Pathway-related and procedure-related outcomes

• A paradigm change: 

from histology to biomarker, from efficacy to effectiveness



Evidence-based Medicine vs Real World Evidence

EBM

Randomized controlled trials (RCTs)

Randomized clinical trials are the backbone of an application for marketing authorization. 

However they operate in an idealised experimental environment (estimate of efficacy rather 

than a true measure of effectiveness):

• may lack external validity

• include selected patients (~2-4% of cancer patients participate in clinical trials):

- not entirely representative of real-life population: elderly, poor PS patients or those with

comorbidities are under-represented or excluded from clinical trials 

- differences in ethnic/racial composition

- lacking data on budget impact



The PPR is calculated by dividing the proportion of study patients in the 

subgroup by the proportion of US cancer patients who are in the subgroup

WOMEN ELDERLY BLACK ASIAN



Survival of eBC in Real World: 
CancerLinQ Discovery 2005-2015

R Gidwani et al, JCO Oncol Pract 2021

All pts



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

Di Maio, Perrone, Conte; The Oncologist 2020

Trial patient Real life patient



Observational studies cannot be trusted when the effect of treatment is

moderate (i.e. less than a two-fold difference in the incidence of the 

health outcome).

Replacement of randomized trials with non randomized observational

studies is a false solution to a serious problem.

Examples quoted: 

«false effect» of statins and aspirin in the reduction of cancer incidence
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Greenup NA et al,  Ann Surg 2018

Patients’ Journey in Oncology : 
Hospital volume & Breast Cancer Mortality

1,058,198 breast cancers in the NCDB treated in low (< 148 cases/yr), 

moderate (148-298 cases/yr) and high volume hospitals (> 298 cases/yr)



21 centers (instead of 40) :
- 5 hub centers
- 16 spoke centers

DGR n.1693/2017 

80 % of all breast
surgeries

Nb of breast surgeries/hospital - 2015 Nb of breast surgeries/hospital - 2019
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eTNBC: adjuvant treatments and outcome

3 yrs OS: pembro vs placebo 3 yrs OS: time to chemo

< 30 days

> 30 days
~87%

~92%

Not to compare! 

but to underline that not only drugs may impact on outcomes! 



Patients (%) who start adjuvant therapy within 8 weeks 

from definitive surgery

Patients’ Journey in Oncology – Time to Treatment 

VENETO LIGURIA TOSCANA PIEMONTE UMBRIA Benchmark

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

Guarneri V et al, JOP 2019

No data available on chemotherapy and breast cancer subtypes
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The proportion of patients treated with targeted agents or ICPi increased by 523% for stage III and by 250% for stage IV disease.

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



Buja A et al, JOP 2021

Non-Small Cell Lung Cancer: Real-world cost consequence analysis

Mean per-patient total cost and overall survival two years after diagnosis
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Qs to be addressed

• Who to test

• When to test

• Where to test

• Why to test

HER2 +

10-15 % 

PDL1+/CPS > 10%:

~ 40 %

PIK3CA mutated ~ 

40% 

HER2 “low”

~ 50% 

BRCAm

5-10% 

HR +

~ 70%

Patients’ Journey in Oncology – Breast Cancer Molecular Profile



New Paradigm

PRESENT FUTURE

Histology Biomarker

Population – Biomarker Drug

Drug Indications

Indications Regardless cancer site

PARADIGM CHANGE: 
WHEN A BIOMARKER DEFINES THE INDICATIONS

Precision Cancer Medicine - Change of Paradigm ?



Agnostic FDA & EMA drug approval based on basket trials 

• Pembrolizumab for MSI-H or mismatch-repair deficient tumors

prevalence of MSI-H: 

15% in CRC, 1.9% in Pancreatic Cancer

nb of tumors evaluated: 

90 CRC 

5 each endometrium and gastric

3 each biliary tract, pancreatic, small intestine, breast

1 each prostate, esophageal, small cell lung, retroperitoneal adenoca

• Larotrectinib & Entrectinib for TRK-fusion positive cancers

prevalence of TRK-fusion mutations: 

90% in infantile fibrosarcoma, < 1% in CRC and lung cancer

nb of tumors evaluated (larotrectinib + entrectinib):

24 STS

19 Salivary Gland tumors

14 Lung cancers

10 Thyroid cancers

8 CRC

7 each BC, infantile fibrosarcoma

4 each Pancreas, Melanoma

3 each Neuroendocrine, GIST, Cholangiocarcinoma

1 each endometrtial, ovary, appendix



Innovative drugs and clinical research revolution

Genomic-driven trials are focused on rare tumors or subgroups with highly unmet 

needs and can lead to a rapid agnostic approval.                                            

However: 

• data aquisition and interpretation can be an issue

• analitycal and biological relaibility can be an issue

• centralised labs and companion diagnostics are key 

• multidisciplinarity and multiprofessionality are mandatory 

• external validity is necessary.



Criteri selezione pazienti
Test da eseguire

Registro per il monitoraggio
Individuazione laboratori

PDTA dedicato
Definizione delle tariffe

Analisi e valutazione casi 
sottoposti



Evidence-based Medicine vs Real World Evidence

EBM

Large randomizedcontrolledtrials (RCTs)

We believe that these findings raise the idea that overall survival in 
registration trials should be considered a surrogate for overall 
survival in the real world, along with other surrogates, such as 
response rate and progression-free survival.

Mailankody S & Prasad V, JAMA Oncology 2017; 3(7): 889-890
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