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Real World Data – Real World Evidence

Pubmed Research 2011 to 2022

(RWD [Title/Abstract] OR RWE [Title/Abstract] OR "Real World Data"
[Title/Abstract] OR "Real World evidence" [Title/Abstract] OR "Real-World
Data" [Title/Abstract] OR "Real-World evidence" [Title/Abstract] OR "Real-
World-Data" [Title/Abstract] OR "Real-World-evidence" [Title/Abstract])
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Real World Data – Real World Evidence – External Control 

Pubmed Research 2011 to 2022

(RWD [Title/Abstract] OR RWE [Title/Abstract] OR "Real World Data"
[Title/Abstract] OR "Real World evidence" [Title/Abstract] OR "Real-World
Data" [Title/Abstract] OR "Real-World evidence" [Title/Abstract] OR "Real-
World-Data" [Title/Abstract] OR "Real-World-evidence" [Title/Abstract])

(Popat, Nat Com 2022)

(Jaksa, Value in Health 2022)

(Yin, JCO Clinical Cancer Informatics 2022)

(Ventz, Clin Can Res 2019 )

(Mishra-Kalyani, Annals of Oncol 2022)
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Real World Data – Real World Evidence – External Control 

Pubmed Research 2011 to 2022

(RWD [Title/Abstract] OR RWE [Title/Abstract] OR "Real World Data"
[Title/Abstract] OR "Real World evidence" [Title/Abstract] OR "Real-World
Data" [Title/Abstract] OR "Real-World evidence" [Title/Abstract] OR "Real-
World-Data" [Title/Abstract] OR "Real-World-evidence" [Title/Abstract])

(Popat, Nat Com 2022)

(Jaksa, Value in Health 2022)

(Yin, JCO Clinical Cancer Informatics 2022)

(Ventz, Clin Can Res 2019 )

(Mishra-Kalyani, Annals of Oncol 2022)
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Setting the scene

Precision Medicine

Historically, « One-size-fits-all »

Patients suffering from cancer are treated on the basis of their tumor site of origin and histological

subtype.

Oncology practice relies on average-population-benefit decisions, often derived from randomized clinical

trials of “unselected” patients.
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Setting the scene

Precision Medicine

Historically, « One-size-fits-all »

Patients suffering from cancer are treated on the basis of their tumor site of origin and histological

subtype.

Oncology practice relies on average-population-benefit decisions, often derived from randomized clinical

trials of “unselected” patients,

RCT= Gold standard 
Causality +++

Protocolization

Restricted

sample size

Short-term

efficacy endpoints

Feasibility

Time to 

treatment

access

Not specific to patients’ 

characteristics
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Setting the scene

Precision Medicine

Scientific breakthrough and technological advancements

Understanding of the cancer biology

Accessibility to tumour genomic sequencing technologies

Genome-driven cancer treatment emerges as a promising strategy

Goal of precision medicine: To deliver the right cancer treatment to the right patient at the right dose and the 

right time

Standard Treatment

Target Therapy A

Target Therapy B

Target Therapy A Other dose

Profiling
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Setting the scene

MTA Development: The realities of the conventional screening approach

Crizotinib versus chemotherapy in advanced ALK-positive lung cancer ( Shaw, NEJM 2013)

4967 patients with Stage III/V NSLCC were
screened using break-apart ALK FISH

588 ALK-Positive
241 did not enroll for reasons that included

country closed to enrollment, inclusion criteria not 
met, or still in first line of treatment setting

347 patients from 105 sites 
in 21 countries underwent

randomization
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Setting the scene

MTA Development: The realities of the conventional screening approach

Crizotinib versus chemotherapy in advanced ALK-positive lung cancer ( Shaw, NEJM 2013)

New targets in lung cancer

Target Genetic alteration %

EGFR ex, 18, 19, 21 Mutation Deletion 11%

EGFR ex 20 Insertion 1%

ALK Translocation 4%

Braf Mutation V600E 2%

ROS1 Translocation 1%

HER2 Mutation 1%

KRas Mutation 25%

…

< 5% of Lung cancer
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Setting the scene

MTA Development: The realities of the conventional screening approach

Crizotinib versus chemotherapy in advanced ALK-positive lung cancer ( Shaw, NEJM 2013)

New targets in lung cancer

Tissue Agnostic drug candidate trial
Rare disease mutation: ~ 2% of all cancer patients

100 pts

2 pts with

mutation

~1.4 pt 

included

98 pts without mutation

~0.6pts  screen Failure, 

drop out-rate

~ 30%

~ 2% • To include 200 patients in a trial, it’s
necessary to screen 14 300 patients

• RCT may not be a « feasible » option

• Single-arm trials are conducted
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EMA point of view

doi: 10.1002/cpt.2083

MAAs: marketing authorization applications

EoIs extension of indication applications  

doi: 10.1002/cpt.2766

https://doi.org/10.1002%2Fcpt.2083
https://ascpt.onlinelibrary.wiley.com/doi/10.1002/cpt.2766
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FDA point of view

RWS increasing role

https://www.fda.gov/media/171667/download
https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence
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Real World Data – Real World Evidence

Some definitions

Real World Data : Multiple definition (Makady, Value in Health 2017)
Data collected in a non-RCT setting
Data collected in a non-interventional / non-controlled setting
Data collected in a non-experimental setting
Others

FDA definition: “data relating to patient health status and/or the delivery of health care routinely collected from a 
variety of sources”

Categories of RWD sources:
Patient registries, electronic health records (EHRs), administrative claim, PRO
Observational studies, 
Pragmatic clinical trials 
Early Access program

Real World Evidence is the clinical evidence about the usage and potential benefits or risks of a medical product 
derived from analysis of RWD.
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What for and how to use RWD?

How?

- Pragmatic clinical trial designs

- Single-arm trial with external comparator

- Emulated trial using RWD

…

What for?

Leverage limitations of RCTs

Closer to reality

Rapid access for patients
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Schematic representation

Treatment A / Treatment B

R

Randomized Control 

Trial

Single Arm Trial with

Historical Control

SAT

enrolled

patients

External data 

(RWD, Previous Trial,…)

Recreate a

Control Arm 

(PSM,PSW…)

RWD

Emulated trial 

using RWD
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Focus on external control arms
Accelerating clinical developments using historical clinical trial data or real-world data for single-arm trials

What is it?

Also called Synthetic Control Arm, it is a control group that is

derived from external sources, such as published data, previous

clinical studies, or population-level databases, such as Real-World

historical Data.

What for?

To conduct externally controlled trials in order to estimate a new

treatment or health product effects and strengthen regulatory

submissions.

As an alternative to randomized clinical trials (RCT), it allows to

accelerate clinical developments and then the health technology

access to patients.

When is it particularly relevant?

In case of difficulty for recruitment, as in rare diseases or uncommon

conditions, or if it is deemed unethical to randomize patients to no-

treatment (or placebo) group for a life-threatening condition.

How?

To reduce the potential bias and increase

confidence in the interpretability of the study

results, it is recommended to finalize the study

protocol, including selection of the external

control arm, before initiating the single arm

externally controlled trial.

Several steps are mandatory, and each presents

its own challenges:

- Anticipation (during the phase II or III design)

- Design to insure rigorous methodology

- Data selection and collection with sufficient

quality

- Relevant analysis

- Transparent reporting and communication

HTA bodies are working on guidelines.



17

Focus on external control arms by HTA bodies

10.1136/bmjebm-2022-112091
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Focus on external control arms in oncology
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External Control Arm

A recent example: Libtayo

August 2023: HAS Favourable opinion for reimbursement in the 

subgroup of patients with metastatic or locally advanced cutaneous 

squamous cell carcinoma (mSCC or lSCC) who are not candidates for 

curative surgery or curative radiotherapy and who are not eligible for 

chemotherapy (chemotherapy failure or contraindication).

Based on an indirect comparison (TOSCA) comparing indirectly data:

from patients treated with cemiplimab between April and October 

2019 under its early access cohort (n=147), 

and a historical cohort of patients treated in France in the same 

expert centers with systemic treatments used off-label before 

cemiplimab became available between August 1, 2013 and August 

1, 2018 (n=133).

Method: Inverse probability weighting on cofounding factors selected 

by systematic literature review (excepted ECOG)

https://www.has-sante.fr/upload/docs/evamed/CT-20301_LIBTAYO_PIC_REEV_AvisDef_CT20301.pdf
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External Control Arm

Other example: Kymriah

June 2018: CHMP positive opinion for granting a marketing 

autorisation to Kymriah on, indicated for the treatment of:

Paediatric and young adult patients up to 25 years of age with B-

cell acute lymphoblastic leukaemia (ALL) that is refractory, in 

relapse post-transplant or in second or later relapse.

Adult patients with relapsed or refractory diffuse large B-cell 

lymphoma (DLBCL) after two or more lines of systemic therapy.

Based on indirect comparison of:

JULIET single-arm trial 

Vs SCHOLAR-1 cohort

Method: Matching adjusted indirect comparison (MAIC)

Application of the same selection criteria

Weighting, taking into account 3 variables

Comparison after “matching”

https://www.ema.europa.eu/en/documents/assessment-report/kymriah-epar-public-assessment-report_en.pdf
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External Control Arm

Esnault, Cyril, Vanessa Barbet, Thomas Filleron, Gaëlle Chenuc, Maurice Pérol, Didier Debieuvre, Nicolas Girard, Louise Baschet et al. A workflow to perform matching-adjusted indirect 

comparisons with multiple imputation of missing data illustrated on aggregated single-arm trials and the ESME database, 2022. https://doi.org/10.13140/RG.2.2.26237.84969/1.

https://doi.org/10.13140/RG.2.2.26237.84969/1
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External Control Arm

Schematic 3-step process

Step 1- Definition of estimand

Step 2- Selection of the external control data 

Step 3- Methods for indirect comparisons of single arm 

and external control arms

(Lambert, Blood  Advances 2023)
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External Control Arm

Schematic 3-step process

Step 1- Definition of estimand

Equivalent to specifying the protocol of the analogous

randomized trial explicitly

Ask a causal question

Target population

Treatment strategies

Outcome and Censoring rules (Inter-current event)

Strategy to mimic randomization

Treatment effect estimation (HR,….)

(Lambert, Blood  Advances 2023)



25

External Control Arm

Schematic 3-step process

Step 1- Definition of estimand

Step 2- Selection of the external control data

External controls should use predefined eligibility

criteria for the inclusion of studies to ensure patient

similarity, relevant end points, and pertinent

comparators

Selected patients from the existing RWD who

received therapy consistent with a trial’s control

arm

(Lambert, Blood  Advances 2023)
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External Control Arm

Schematic 3-step process

Step 1- Definition of estimand

Step 2- Selection of the external control data

Step 3- Methods for indirect comparisons of single arm 

and external control arms

To reduce the treatment assignment bias, and 

mimic randomization

To estimate relative treatment effect

Quantification of bias and robustness assessment

(Lambert, Blood  Advances 2023)
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Methods for indirect comparisons of single arm and 
external control arms

Recreate the effects of randomization to get similar 

groups on their potential confounding characteristics 

(one by one or by propensity score)

2

7
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Conclusion

RWE has a place in HTA and can address inquiries related to the target population and the real-world

utilization of therapeutic strategies.

In particular, external controls arms may decrease the uncertainty of single arm trial.

Indirect comparisons require a complex and rigorous implementation to be valid.

This process would include considerations of data quality, data comprehensiveness and completeness, and

comparability to a potential experimental arm (characteristics, temporality,…)

Bias (confounding, selection bias, and survivor or lead-time bias) cannot be totally eliminated

Study design elements can help to minimize bias, and statistical methods may address the influence of bias on

the estimation of treatment effect.

Development and appropriation of additional methods and bias quantification are needed to appropriately

characterize use of RWD as substantial evidence in regulatory applications.
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Thank you

Questions?

Louise Baschet

louise.baschet@horiana.com

Thomas Filleron

filleron.thomas@iuct-oncopole.fr


