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Approval

RCTs

Observational studies, 
registries, etc.

Patients treated, no active
surveillance

RWE can complement 
randomised clinical trials 

RCTs: randomised clinical trials



Real World Data

Clinical trial 
 

   Perfect data  Imperfect patient

Real world data

            Imperfect data  Perfect patient

Gaps between evidence and practice



Scale-up the journey from RWD to RWE

Miksad & Abernethy, Clin Pharmacol Therap 2018

Analytical 
framework

Data model

Patient 
consented/
informed



Fit-for-purpose RWD generation scheme



RWD generation scheme at Oncoclínicas

EMRs

Pathology

Genomics

Informed 
Consent?

Raw Data Stage 1

(Pre-Qualified)

Data quality 

process

Stage 2

(Curated)

Anonymization 

process

Curation 

process

Production

Data Enrichment 
(external sources)

Natural Language 
Processing

(cleansing, matching, 
and standardization)

1 2 3Pre-Qualification Curation Exploration

Data 

Reporting

Biostatistical
analysis

Data Integration Engineer

Data Quality

(non-PII) *

Analyst

Cohort level and individual level

Clinical data 

access

Curation Platform + Manual



Mapping to 
terminologies
(cancer ontology 
and attributes)

Technology-
enabled human 
abstraction

RWD/RWE generation process



RWD versus Clinical Trials to generate evidence 
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RWD

• Natural history of the disease
• Populations not tested in clinical trials 

• Larger sample size or longer follow-up
• Side effect profile in real practice

• Realistic expectations 
• Clinical practice trends

• Burden of the disease
• Gaps in cancer care

Physicians / patients Regulatory agencies / politics

• Comparative effectiveness
• Expanding drug indications

Scientific strength scale
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Hybrid model of RWD and Clinical Trials

Thomas et al, Nature 2020



Common limitations of RWD/RWE

Shortage of best practices when extracting, harmonizing and analyzing data



Confounding by indication

Outcome depends not only on intervention but also on reasons for the indication 
(physician choice).

Age, sex, socioeconomic 
status, ECOG, prior therapies, 

metastatic sites, tumor 
burden, comorbidities…

Treatment 
A or B

Survival



Prior therapies
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Propensity score (PS)

Propensity score 
matched cohort

Patient treated with drug A

Patient treated with drug B

Propensity score 
weighted cohort (IPTW)

< weight

> weight



Endpoints in Clinical Trials and RWD studies

Metastasis 
diagnosis

Metastasis 
diagnosis Randomization

First-line
palliative therapy

Treatment 
start

Second-line
palliative therapy

Treatment 
start

Third-line
palliative therapy

Treatment 
stop

Treatment 
stop

Progression-free survival (PFS)

Treatment 
start

Treatment 
start

Death

Death

Objective response rate (ORR) Partial*
Real-world ORR Stable*

Time to next treatment (TTNT)

Overall survival (OS)

Time to treatment discontinuation (TTD)



Framework for relevance and reliability of RWD

Transparency in methods (collection, curation, 
transformation) and limitations.



RWD use cases in the drug life cycle

Cottu et al, The Breast 2022



Use cases: impact of access to therapies

Grinda et al, ESMO Opne 2023

ESME French Metastatic Breast Cancer cohort 

Overall population

HER2 positive



Use cases: natural history rare population/ unmet need  

Carausu t al, ESMO Open 2021

Intrathecal therapy for leptomeningeal metastasis



Use cases: treatment patterns/ sequence of therapies

anti-HER2 therapies in HER2+ metastatic breast cancer

Patients Characteristics N (%) 

Gender 

Female  1,085 (99.1)  

Male  10 (0.9)  

Age (years) 

Median 58 

Range 27-99 

Elderly (≥ 65) 326 (29.7) 

Brazilian region 

Southeast 729 (66.6) 

Northeast 287 (26.2) 

Other 79 (7.2) 

Exposure to metastatic treatment lines 

1st Line  1,095 (100)  

2nd Line  593 (54.2)  

3rd Line  198 (18.1)  

Prior (neo)adjuvant therapies 

Trastuzumab  664 (87.1)  

Pertuzumab + Trastuzumab  98 (12.9)  

Therapies in metastatic setting 

Pertuzumab + Trastuzumab  647 (59.1)  

Trastuzumab + Chemotherapy  374 (34.2)  

T-DM1  318 (29.0)  

Other  284 (25.9)  

 



Use cases: treatment patterns/ sequence of therapies

anti-HER2 therapies in HER2+ metastatic breast cancer

2015-2018

2019-2022

Overall survival 

Time to treatment discontinuation

Pertuzumab/trastuzumab

Trastuzumab emtansine



Viale et al, ESMO Open 2023

30% of cases HER2 0 (non-4B5) shifted to HER2-low (4B5)

Use cases: biomarker validation and prognosis

HER2 low status (comparison of 4B5 and non-4B5 antibodies and real-world outcomes)

Overall survival metastatic setting



Use cases: biomarker discovery (clinico-genomics)

Reichert t al, Annals Oncol 2022

Liquid biopsy ctDNA burden (Tumor Fraction) in Flatiron-Foundation Medicine database 

Tumor Fraction (TF): 
surrogate of disease burden/
independent prognostic factor



Whitaker et al, Breast Cancer Res Treat 2022

Use cases: inequities in cancer care

Treatment patterns and outcomes in 2L HR+/HER2- metastatic breast cancer according to race/ethnicity



Use cases: comparative effectiveness (RWD vs. RWD)

Rugo et al, npj Breast Cancer 2022

Breast cancer outcomes with Palbociclib combined with AI versus AI (P-Reality-X) 



Use cases: comparative effectiveness (RWD vs. RWD)

Rugo et al, npj Breast Cancer 2022



Use cases: comparative effectiveness (RWD vs. RWD)

Rugo et al, Breast Cancer Res 2021

Propensity score matching Inverse probability treatment weighting 

Breast cancer outcomes with Palbociclib combined with AI versus AI (P-Reality-X) 



Use cases: comparative effectiveness (RWD vs. RCT)

Bartlett et al, PLOS One 2022

Breast cancer outcomes with Palbociclib combined with Letrozole comparable RWD and RCT 

Propensity weighting 



Schröder et al, JCO Clin Cancer Informatics 2021

Use cases: potential for external control arms

Colorectal cancer outcomes with regorafenib compared with contemporary RCT

RWD

Eligible for external 
control arm



Schröder et al, JCO Clin Cancer Informatics 2021

Use cases: potential for external control arms

Colorectal cancer outcomes with regorafenib compared with contemporary RCT



Design

Study endpoints: 
TTD and OS

Retrospective RWE 
from FMI-Flatiron 

database

Used propensity 
score weighting 

approaches

Pembrolizumab in 
first-line setting

N = 686, patients 
unknown for RET 

fusions
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Popat et al, Nat Commun 2022

Use cases: synthetic controls

NSCLC RET fusion comparison of TTD/OS of non-RCT and RWD immunotherapy 



Le Du et al, Oncologist 2023

Use cases: inform clinical trial design (strata)

Impact of (neo)adjuvant trastuzumab on outcomes of metastatic HER2+ BC with early relapse (6-24 months) 



Use cases: post-marketing commitment

Snow et al, ASCO 2020

Pembrolizumab in tumor-agnostic MSI-high indication



Use cases: label expansion

Kraus et al, Clin Pharmacol Ther 2021

Palbociclib + letrozole in male HR+ breast cancer



FDA/EMA perspective

• Acceptance to include RWD on a case-by-case basis

• Endorse no one type of RWD over another

• Requirement for high-quality fit-for-use RWD

• Requirement for robust and consistent statistical methodologies

• Encourage early (and continued) multi-stakeholder dialogue

• Need transparency of RWD studies



Situation in the US/EU

 US    EU

Source  Healthcare data aggregators  University hospitals
  Claims databases   National cancer registries
  Retrospective   Prospective
  Private setting   Public setting
 
Leaders  Industry    Academia

Priority  Commercial (industry)  Methodology (standards)
  
Regulation Favorable    Unfavorable (GDPR)



Clinical-Decision Support Systems (CDSS)



Take-home messages

RWD can complement clinical trial evidence.

High-quality fit-for-use data is critical (human curation).

Analytical framework well-defined and statistical tools are improving.

Regulatory framework is advancing. 

Physicians and patients will be rewarded with CDSS based on RWD. 



ESMO Real World Data and 
Digital Oncology

A new open access journal from 
ESMO & Elsevier

www.esmorwd.org



www.esmorwd.org
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