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Disclosures

I am a clinical trialist
Passionate about evidence-based medicine

Frustrated after 2 decades of leading ‘explanatory’ clinical trials
Many of my examples come from the field of lung cancer 
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What is Real World Evidence (RWE)?

Information on healthcare derived from real-world data settings 
Its defining characteristics are the routine care settings in which 

data are collected and the degree of pragmatism
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UK one of the best places for RWE research 
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Why do we need 
Real World Evidence?



RCTs- Pros and Cons 
Advantages of RCTs Disadvantages of RCTs

Comparative Logistics – sample size, multisite, time , 
cost

Minimises bias e.g. selection and allocation
bias . Homogeneous population

Applicability/generalisability- Results may 
not always mimic real life treatment 
situation (eg age, PS, comorbidities)

Minimises confounding factors Ethical limitations-lack of equipoise

Statistical reliability
Avoids both type 1 error (null hypothesis is 
incorrectly rejected) and type 2 error (null 

hypothesis is incorrectly accepted)

High quality data collection protocols,
Publishable 

Clinical 
guidelines
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Randomized controlled trials and real-world evidence 
are not mutually exclusive

…but…
RCTs only enrol approximately 5-10% of the cancer patient population
RCT participants are >6-10 years younger than the general population
Lack of external validity - i.e. limited ability to GENERALISE results

Lack of diversity

Aim of RWE - Learn from every patients
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Patients under-represented in clinical trials

www.acscan.org/policy-resources/clinical-trial-barriers (2018)
<5% of patients with cancer are enrolled in RCTs

Eligibility 
criteria too 
stringent

http://www.acscan.org/policy-resources/clinical-trial-barriers
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Cancers under-represented in clinical trials

A cancer is rare if < 6 in 100,000 people are diagnosed each year
~ 24% of all cancer cases diagnosed in Europe and the UK
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So….what is the role of RWE?
Alternative to RCTs in specific scenarios
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Lack equipoise 

Long term 
follow-up

Underrepresented 
patients

Rare cancers
or populations

No consensus on control arm 

Rapid changes 
in technology

Standard RCTs not suitable 

Specific scenarios 

à More inclusive and representative research
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Underrepresented patients or populations

248 patients treated
with pembrolizumab

Non-Hispanic Black, Hispanic, 
and Non-Hispanic White 

patients

OS/PFS similar 
among race groups

Impower 132

Impact of immunotherapy in underrepresented populations

No effect of  race in 
multivariable model

Lee. J Natl Compr Canc Netw 2023



Real-World Data of Palbociclib in Combination With 
Endocrine Therapy for the Treatment of Metastatic 
Breast Cancer in Men- selective inhibitor of CDK4/6

~ 370 men diagnosed each year with breast cancer in the UK
vs. 55,500 diagnoses in women 

Efficacy and safety of Palbociclib in women with M+ hormone receptor+/HER2− breast 
cancer established 

1139 men with M+ breast cancer, 146 treated with Palbociclib           
Benefit from palbociclib plus ET, safety profile consistent with observations in women

FDA expanded the palbociclib indication to include men with HR+/ HER2− M+BC

Kraus. Clin Pharmacol Ther. 2022 
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PETCT

• P

PETCT

Conventional RCTs not suitable 
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n=12499

Hypothesis 1 - IMRT is allowing us to treat more patients with curative-intent radiotherapy

Hypothesis 2 - Survival will increase following the introduction of IMRT, after adjustment for known 
prognostic factors

Impact of introducing IMRT on curative-intent RT and survival for lung cancer

Chan. Frontiers Oncol 2022
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Proportion of patients receiving curative-intent radiotherapy

n= 12499

Impact on overall survival 

Adjusted for 
known prognostic 

factors
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Experience with RWE
at the 

Christie NHS Foundation Trust 
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Radiotherapy real world data- UK CAT

PrescriptionDiagnostic tests Plan and treat Follow up tests PROMs

Large digital footprint  
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Governance

1-2 weeks

Ethical permission from Health Research Authority to run 
as a research database

Management of data use for research devolved to a 
local management committee
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Disease and staging (DS) Lung form

Filled in by clinical teams 
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Out-patient review (lung) form



The Christie NHS Foundation Trust

Electronic patient reported outcomes

Basch.  JCO 2016

Ø 53,000 ePROMs collected from >20,000 patients (Jan 2020-June 2024)

Crockett. Clin Oncol 2022
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ePROMs - Patients engagement
200 patients-100 completers and 100 non-completers  

Shipman-JCO Clinical Informatics 2024 

Importance of feedback during clinic 

n=53 interviewed

Most deprived 



The Christie NHS Foundation Trust

Opportunities with 
high quality RWD

From discovery to implementation
Alternative trial methodology 
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Clinically relevant question 
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Scientific discovery using RWD

1101 patients 
NSCLC

Image-based data 
mining 

Curative intent RT
55Gy/20 fractions

Base of the heart identified as the anatomical area 
associated with poor survival

Validated in multiple external datasets

Radiotherapy planning CT scans 
from the routine setting 
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• Text

McWilliam et al. EJC 2017 McWilliam et al. JTO 2023 Craddock et al. JTO 2022

Christie cohort RTOG 0617 trial PET-plan trial



The Christie NHS Foundation Trust

Using RWD and rapid learning to drive improvements in lung cancer survival

Multiple rapid learning cycles will be 
performed, balancing improved 

survival vs. side effects
Bayesian statistical design

RAPID-RT

Price et al. Clin Oncol  2022

April   
2023

Feb 
2022

Alternative pragmatic methodology to RCTs

No strict eligibility criteria- routinely collected data from EPR in real time - no CTU 
Pragmatic consent process- patients can opt-out  

Primary outcome – overall survival 
Secondary outcome - acute toxicity

Supported by 
the lung team
Extensive PPIE 

input 
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RAPID-RT cohorts

RT between Jan 2021-Feb 2023 
n=895

Cohort 1 – no dose limit for base of heart Cohort 2 – dose limit base of heart 19.5 Gy
RT after 17th April 2023

n=586 (01/07/24)

Cohort 1
Standardised parametric model survival curve at 12 months

(Complete case, n=494, deaths n=121)

8% survival benefit 

Only 1/586 patients opted-out

Marchant. BJR open 2024
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RAPID-RT programme
Determine the challenges and opportunities associated with the use of rapid-learning and real-word data  
for the evidence-based introduction of changes in radiotherapy practice within the NHS and beyond

Methodology’s applicability for diverse cancers                         
and changes in RT treatments

Ethical acceptability of rapid-learning from the perspective of 
diverse groups of patients and stakeholders

Understand the challenges to the       
implementation of rapid-learning across different NHS hospitals

European Groundshot report on current cancer research landscape (Lancet Oncol)
All-Party Parliamentary Group report on radiotherapy in the UK
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Randomized controlled trials and real-world evidence 
are not mutually exclusive

Alternative methodology is needed for more inclusive research
High-quality real-world and real-time structured data

Governance and quality control structure
Particularly in populations often under-represented in conventional research

Randomisation is possible àpragmatic clinical trials

“NICE’s ambition is to facilitate the adoption 
and implementation of RWE 

in health care decision-making in Europe”
“RWD and RWE are playing an 

increasing role in
health care decisions”
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The way forward - pragmatic trials
Make trials more accessible to ALL patients with cancer

Patient-
centred 
clinical

question

Population 
reflect usual 

practice
Appropriate  

setting 

Pragmatic 
design

Minimal 
resources

Simple
PIS and 
consent 
process

FU 
mirrors 
routine 

care

Simplified
CRFs

Use of EHR 
for data 

collection

Data publicly available for 
further analyses 

Learn as much as possible 
from clinical trials
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