
Alessio Cortellini MD PhD

Consultant in Medical Oncology Fondazione Policlinico Universitario Campus Bio-Medico, Rome, IT
Asst. Professor, Universitá Campus Bio-Medico, Rome, IT
Department of Surgery and Cancer, Imperial College London, UK

La ricerca clinica e traslazionale nel carcinoma polmonare
Real World Data



Disclosures

Dr Alessio Cortellini

Within the last 2 years I received

Grants for consultancies/advisory boards: MSD, OncoC4, Roche, Regeneron, BMS, Amgen, Daiichi 

Sankyo, Astrazeneca, Access Infinity, Ardelis Health, Alpha Sight, Capvision, Techspert.

Speaker fees: Astrazeneca, Roche, Pierre-Fabre, MSD, SANOFI/Regeneron.

Writing/Editorial activity: BMS, MSD.

Travel support: Sanofi, MSD, Roche

Funding (to institution): International Association for the Study of Lung Cancer



Rachel E. Sherman; NEJM 2016

AGENDA

• Real-world evidence (RWE): definition and characteristics.

• RWE examples: “effectiveness” study, special/underrepresented populations,
new insight/hypothesis.

• Pitfalls of RWE, beware of selection bias.

• RWE, decision making and health technology assessment (HTA).



Rachel E. Sherman; NEJM 2016

AGENDA

• Real-world evidence (RWE): definition and characteristics.

• RWE examples: “effectiveness” study, special/underrepresented populations,
new insight/hypothesis.

• Pitfalls of RWE, beware of selection bias.

• RWE, decision making and health technology assessment (HTA).



Interventional vs Observational
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RWE: definition and Key characteristics

• Health care information derived from multiple sources outside traditional clinical trial settings (HER,
claims and billing data, registries).

• Complement to Traditional Trials and provides insights that are often more generalizable, addressing
limitations related to the controlled environment and selected populations (“effectiveness” vs efficacy).

• It can inform therapeutic development, quality improvement, safety surveillance, generate data on
special populations.

• Can generate valuable insights and new research hypothesis.

• Proper use of RWE requires rigorous data management and careful methodological approaches:
challenges such as selection bias, data quality concerns, and confounding factors to ensure robust,
reliable conclusions.



RWE: definition and Key characteristics

• Primary: data collected for a specific aim/hypothesis (mainly prospective)

• Secondary: data collected without a specific aim or for a different aim (only retrospective).

• Can be “descriptive” (cannot be generalized) or analytical (with a hypothesis and a group of interest).

• Case-control study: two existing groups differing in outcomes are identified and compared on the basis of
some supposed causal attribute.

• Cross-sectional study: involves data collection from a population, or a representative subset, at one specific
point in time.

• Longitudinal study: co-relational research study that involves repeated observations of the same variables
over long periods of time.

• Cohort study: a particular form of longitudinal study where a group of patients is closely monitored over a
span of time.



Temporal design of observational studies
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Brahmer JL ESMO 2020; 1. Reck M, et al. J Clin Oncol 2021; 39(21):2339–49. 2. Reck M, et al. J Clin Oncol 2019; 37(7):537–46.

RWE & effectiveness: the “pembro story”

KN024 exclusion criteria

• EGFR mutation and ALK translocations 
• ECOG performance status of ≥2
• Unstable CNS metastases*
• Any medical condition requiring immune-

suppressant
• Pre-existing Autoimmune Disease
• Steroids (pred >10 mg)
• Active ILD 
• Life expectancy shorter than 3 months
• HIV/ Viral Hep / Tubercolosis

*Stable brain mets were allowed



Cortellini A, et al. Cancer Immunol Immunother 2020

Real-world cohort from 34 institutions (Italy, Switzerland, UK)

• Patients treated from Jan 2017 to Oct 2019.
• 1st data lock: Feb 2020 
• 2nd data lock: Set 2020

RWE  - Italian experience

1026 patients

• 51.6% elderly (≥ 70 anni)

• 10.3% Never smokers

• Poor PS: 17% PS2 e 0.4% PS3

• 24.2% Squamous histology

• 17.6% CNS mets

• 31.8% Bone mets

• 15.4% Liver mets

• 24.5% Baseline steroids, including high dose (>10 mg pred 
or eq/day)

• 16.4% received palliative RT within prior 30 days (mostly to 
the bone)

• 6.9% EGFR unknown

• 8.2% ALK unknown



Cortellini A, et al. Cancer Immunol Immunother 2020; Cortellini A, et al. Eur J of Cancer 2021

RWE  - Italian experience

PFS 7.9 months (95%CI: 6.9-9.5) OS 17.2 months (95%CI: 15.3-22.3)

Did not received further treatments

•379 patients

678 patients

Updated study population: 

974 patients 

Did not experience disease progression

•296 patients

~56%

14.9%

29.2%55.9%

Pembrolizumab ByPD Switched approach

Median FUP:  22.7 months
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RWE  - 5years outcome

Please, DO NOT POST!!!
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Cortellini A, et al. Oncologist 2019

RWE & safety in special populations: ICI in AIDs
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irAEs of any grade

G3/G4 irAEs

RWE & safety in special populations: ICI in AIDs
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RWE & safety in special populations: HIV
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RWE & safety in special populations: HIV



Pinato DJ, et al. JAMA oncol 2019; Derosa L et al. Ann Oncol 2019

2 months

26 months

ATB within 30 days from ICPI

pATB

No pATB

Log-rank p<0.001

n=196

RWE & new insights: the “ATB story”



Chalabi M, et al. Ann Oncol 2020

RWE & new insights: the “ATB story”
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De Rosa L, et al. Eur Ur. 2020; Derosa L, ASCO 2021

Between-sample DIVERSITY ordination plot 

Most discriminant species for each cohort

Pts with NSCLC treated with ICI

“ATB story”: mechanistic evidence
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• Basically seen in all observational studies, depends on the manner in which the study population is selected.

• Mainly given to the differential distribution of measurable (and unmeasurable) variables across the 
subgroups.

• Mitigation strategies: 

- Clear definition of the study population and group(s) of interest.

- Choice of the right comparison (exposed vs unexposed) -> similar as much as possible.

- Multivariable analysis and matching strategies (depending on the outcomes/observations).

- DESCRIBE! DESCRIBE! DESCRIBE! Patients’ characteristics to draw conclusions.

RWE: beware of selection bias!



Quian DC, Lancet Oncol 2022

RWE: beware of selection bias!
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RWE: beware of selection bias!

Arbitrary grouping

«Gaussian» distribution

Mischievous p-value
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RWE: beware of selection bias!
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RWE: beware of selection bias!
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RWE: beware of selection bias!



ADAPTED from Cortellini A, ESMO 2023; Pellat A, et al. ESMO 2023

The down-side of RWE

Covidence-assisted systematic “mapping” review of RWE on TT between 2020 and 2022→ 1251 studies included!

Overall “low quality” publications

• Number of centers / national-basis

• Data source

• IF

Assuming IF as the most reliable proxy

➢ Region (p=0.006)

➢ >10 centres  (p=0.002)



ADAPTED from Cortellini A, ESMO 2023; Boyle JM, et al. EJC 2021; Murad MH, BMJ Evid Based Med 2018; Wells G, The Ottawa Health Research Institute, 2011

The down-side of RWE

293 RWE studies for 45 drugs for FDA and EMA approved indications

Newcastle Ottawa Scale (NOS) for cohort studies (0-9):

• Selection of the study groups (representativeness of the exposed

and non-exposed cohorts, ascertainment of exposure, no outcome at

baseline)

• Comparability of groups (for design and analysis)

• Outcome (assessment methodology, proper follow-up for all cohorts,



Castelo-Branco L, et al. Ann Oncol 2023

Improve reporting/quality is KEY

35 reporting recommendations on:

• title,

• introduction,

• methods,

• results,

• discussion and conclusions,

• final considerations
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Castelo-Branco L, et. al. ESMO Open 2023; Desai A, et al. JAMA Oncol 2021

RWE, decision making and HTA

Registry-based response guided decision-making and guidelines (at international levels) during the COVID19 pandemic



Franchini F; ESMO 2023

RWE, decision making and HTA

PRIMECAT: evidence-based forecasts of the population health economic impact of new cancer treatments in Australia to help HTA
agencies in decision making/planning



Olmo CA, et al. Clin Pharmacol Ther 2019; McGettigan P, et al. Drug Saf 2019; Jonker CJ, et al. Pharmacoepidemiol Drug Saf 2017; Makady A, Value Health. 2017

RWE, decision making and HTA

EMA (2015) → patient registry initiative: to explore the expansion of the use of registries by supporting a
systematic and standardized approach to the risk-benefit evaluation of drugs.

EMA Committee for Medicinal Products for Human Use (CHMP) requested specific registries as a condition of
the marketing authorization for 9% of all products centrally authorized between 2005 and 2013.

Review of policies of 6 EU HTA agencies on the use of RWD (wide heterogeneity):

• Initial reimbursement discussions (IRDs)→ accepted but generally not prioritized over RCTs

• Pharmacoeconomic analyses (PEAs)→ frequently requested for cost-effectiveness evaluations

• Conditional reimbursement schemes (CRSs) → some agencies allow that, but large-scale CRS

implementations/re-evaluations are rare

RWD faces challenges related to data quality, standardization, and methodological rigor, with potential biases
impacting HTA decisions.



Makady A, Value Health. 2017

Conclusion

• RWE overall and in the context of lung cancer has an immense (partially un-used) potential.

• Can help confirming the “effectiveness” of a treatment.

• Can help with under-represented populations.

• Can help providing new insight/generating hypothesis

• Can Inform clinical decision making/regulatory level decision making

• Regulation, harmonization, standardization, quality and implementation are still points of
concern.



THANK YOU!

Alessio Cortellini
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