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Patient selection in RCTs
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• Checked % of patients with stage III/IV NSLC discussed at thoracic cancer 
MDT at Concord Hospital in Sidney who would meet eligibility criteria to 
the trials: only 43% (range: 24%-69%) were!

• Major reason for exclusion: comorbidities (40%), PS≥2 (39%), 
symptomatic  brain mets (8%), prior cancer (11%)

• However, 66% were effectively treated with CT+MTAs (median 5 cycles, 
median OS 10.3 months) !

• Patients on the trials are so highly selected that they are not 
representative of the majority of patients with advanced NSCLC!



Patient selection in RCTs
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Retrospective 
linkage of 2 
databases in 
Hodgkin Lymphoma 
with 20 years of 
follow-up :
• EORTC 

Lymphoma Group 
H1-H9 trials (1584 
pts)

• The Netherlands 
Cancer Registry 
(4130 pts)

Comparing baseline characteristics & outcomes between patients treated inside and 
outside clinical trials

✓ Adapted from : Liu et al. Survival differences between patients with Hodgkin lymphoma treated inside and outside clinical trials. A study based on the EORTC-
Netherlands Cancer Registry linked data with 20 years of follow-up. Br J Haematol. 2017.

H1-H9

NKI
The observed superior survival among patients with HL treated in 
clinical trials can be largely explained by the differences in 
baseline characteristics 
Over time, increased administration of chemotherapy +RT among 
the trial population, was later followed in non-trial participants, 
coinciding with a similar ‘take-up’ in survival.



Patient selection in RCTs
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Older adult (OA) cancer patients are underrepresented in cancer clinical trials. 

•  The 2004 landmark paper by Murthy and colleagues
Ref  Murthy VH, Krumholz HM & Gross CP Participation in Cancer Clinical Trials: Race-, Sex-, and Age-Based Disparities. JAMA 291, 2720 
(2004). 

The study examined the four most common cancers (i.e. breast, lung, colorectal, and prostate) by incidence 
and mortality and found that OA participants made up one-third of trial participants in these cancer types, 
despite accounting for two-thirds of the cancer population for these four disease sites. 

• A 2019 paper by Ludmir and colleagues 

 Ref Ludmir EB et al. Factors Associated With Age Disparities Among Cancer Clinical Trial Participants. JAMA Oncol 5, 1769 (2019). 

[PubMed: 31158272] 

The study examined a comprehensive collection of phase III cancer clinical trials, including both NCI-
sponsored studies as well as industry-supported trials. Trial participants were much younger than the 
disease-specific population groups with an average difference in median age (DMA) for trial participants of 
6.5 years. The study also showed that age disparities widened over time, with the DMA in trial enrollment 
decreasing by 0.2 years every year especially in industry-funded trials. 



Patient selection in RCTs
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Older adult (OA) cancer patients are underrepresented in cancer clinical trials. 

• A 2021 study by VanderWalde and colleagues 
Ref VanderWalde NA et al. Disparities in older adult accrual to cancer trials: Analysis from the alliance for clinical trials in 
oncology (A151736). J. Geriatr. Oncol (2021) 

One recent study demonstrated age disparities in accrual to cooperative group-sponsored phase 
II trials, suggesting that earlier phase studies may have wider disparities than later phases, 
especially as these trials are early markers for safety and efficacy. 

• A 2017 paper by Singh and colleagues 
Ref Singh H et al. FDA analysis of enrollment of older adults in clinical trials for cancer drug registration: A 10-year experience by 
the U.S. Food and Drug Administration. J. Clin. Oncol 35, 10009–10009 (2017).

OA patients continued to be underrepresented in this later set of registration trials (2005 – 2015). 
Patients aged 70 years or older make less than a quarter of participants in FDA registration trials. 
Most strikingly, patients over 80 years accounted for approximately 16% of the population 
incidence of the relevant malignances (based on NCI Surveillance, Epidemiology, End Results 
[SEER] data), but only 4% of the FDA registration trial population. 



Patient selection in RCTs
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Sedrak et al. examined a clinical trial screening logs 
database from January 1, 2016, to December 31, 2019, 
in the National Cancer Institute (NCI) Community 
Oncology Research Program (NCORP)



Patient selection in RCTs
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An EORTC case study
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EORTC 62092-22092
A phase III randomized study of preoperative radiotherapy plus surgery versus 

surgery alone for patients with retroperitoneal sarcoma (STRASS)

EU funded project Eurosarc  

"European clinical trials in Rare Sarcomas 

within an integrated translational trial network” 

➢ 20 partners

➢ Started 1st Dec 2011 ended May 2018 

➢ 6 clinical trials in various type of sarcoma

- Approximately 10-15% of adult soft tissue sarcomas arise in 

   the retroperitoneum

- Annual incidence is 2.7 cases per 106 persons

- Loco-regional relapse is the main cause of death



STRASS vs. STREXIT
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• Some patients information were collected 
by TransAtlantic Retroperitoneal Sarcoma 
Working Group (TARPSWG) which led to the 
STREXIT study.

Primary RPS 
resected 

2012-2017

Enrolled in 
STRASS

STRASS cohort

NOT enrolled in 
STRASS

STREXIT cohort



STRASS vs. STREXIT
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The aim of this case study was to 
provide answers to the following 
objectives.

➢Assess the impact of 
administration of 
Radiotherapy in the STREXIT 
cohort using a propensity 
score matching overall and in 
different liposarcoma 
subgroups.

➢Compare the outcome of 
STRASS and STREXIT patient.

➢Pool STRASS and STREXIT data 
and assess the impact of 
Radiotherapy.

Eligible for STRASS: 
473/831 (56.9%)

Why not on STRASS if eligible?
-Patient preference: 173 (36.6%)
-Surg Onc preference: 128 (27.1%)
-Rad Onc preference: 81 (17.1%)
-Trial not open yet: 76 (16.1%)
-Unknown: 15 (3.2%)

NOT enrolled in STRASS

STREXIT cohort 
(n=831)

Surgery alone 

N= 691

RT + surgery 

N= 140

Callegaro D, et al. Preoperative Radiotherapy in Patients With Primary Retroperitoneal Sarcoma: EORTC-62092 Trial 
(STRASS) Versus Off-trial (STREXIT) Results. Ann Surg. 2023 Jul 1;278(1):127-134. doi: 
10.1097/SLA.0000000000005492. Epub 2022 Jul 14. PMID: 35833413.



The need for pragmatic trials
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Pragmatic trials address the question:

Will the treatment work, if it is applied in real-world 

clinical practice?

→ treatment effectiveness

Explanatory trials address the question:

Can the treatment work, if it is applied under ideal

circumstances?

→ treatment efficacy

Δ = ?

P

1 - P

Schwartz and Lellouch. J Chronic Dis (1967); Roland and Torgerson. BMJ (1998); Tunis et al. JAMA (2003); Patsopoulos. Dialogues Clin Neurosci (2011); Sedgwick. BMJ (2014); Ford and Norrie. N Engl J Med (2016); 
Loudon et al. BMJ (2015); Eichler et al. Nat Rev Drug Discov (2011)

P

1 - P

Δ = ?

Ensuring a controlled environment by:
▪Rolling the trial out in university hospitals only
▪Recruiting a homogeneous sample of participants
▪Giving extensive training to investigators/study staff
▪Monitoring participants according to a fixed schedule
▪Keeping track of participants’ compliance with treatment

Mimicking real-life conditions by:
▪Rolling the trial out in multiple different types of hospitals
▪Recruiting a heterogeneous sample of participants
▪Giving little to no training to investigators and study nurses
▪Monitoring participants according to a flexible schedule
▪Tolerating participants’ lack of compliance with treatment



Pragmatic trials
How to recognize a pragmatic trial?

Loudon K, Treweek S, Sullivan F, Donnan P, Thorpe KE, Zwarenstein M. The PRECIS-2 tool: 
designing trials that are fit for purpose. BMJ. 2015 May 8;350:h2147. doi: 
10.1136/bmj.h2147. PMID: 25956159.

◆ Few clinical trials are entirely explanatory or 
pragmatic 

◆ Pragmatism continuum;

◆ Different levels of pragmatism

◆ What is the appropriate level ? 

◆ Trade off between different dimensions

PRECIS-2 - Home Page

“The PRECIS-2 system offers a way of thinking about and visualizing explanatory and 
pragmatic aspects of clinical trial design.”

https://www.precis-2.org/
https://www.precis-2.org/
https://www.precis-2.org/
https://www.precis-2.org/
https://www.precis-2.org/


The need for pragmatic trials in oncology  
a specific need in geriatric oncology

Advantages of pragmatic trials in the older
adult cancer patients 

• possibility to place additional minimal burden
on participating patients

• pragmatic trials are designed to measure
endpoints directly relevant to older adults: 
quality of life, functional dependence, 
treatment tolerability

• need for efficient use of the electronic medical
record for data capture

• can test interventions that have shown
efficacy in younger, fitter patients 



Statistician’s perspective 

Use External Control 
data ? 

Ventz et al. Nature Communications 2022

Broad eligible patients
Faster recruitment 

High level of external validity 

Non-adherence/Contamination
More confounding effects
Higher variability 
Dilution of treatment effect
Larger Sample Size/longer FU for 
adequate statistical power



Statistician’ s perspective  
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• Overly restrictive selection criteria to 
studies 

• How you plan the trial eligibility versus 
the sample of patients actually 
recruited: 
– Competing trials

– Investigators enrolling preferentially the best 
prognosis or worst prognosis patients based 
on their prior beliefs

affects generalizability (external 
validity) of results of comparative 
studies

• Even more problematic in non-
randomized trials 
– phase II showing overly optimistic results

✓Collect systematically screening logs 
and report on reasons for ineligibility 
and reasons for non participation in the 
study 

✓Collect important information to 
adequately characterize the patients 
actually recruited in the study and 
monitor how the population compares 
to the target population and to 
compare with epidemiology registries 

✓To identify as much as possible upfront 
sources of heterogeneity (important 
prognostic factors…) and to quantify 
the impact of the heterogeneity of the 
expected treatment benefit



Statistician’s perspective
• Consider collecting additional information for older adults
Sponsors should prospectively consider information that should be 
collected for older adults that will be clinically informative and will 
provide an understanding of clinical outcomes in older adults. For 
example, elements from geriatric assessment tools (e.g. functional 
status, cognitive function), and a comprehensive assessment of 
comorbidities should be considered during trial design. 
Incorporating a patient reported outcome instrument(s) in cancer 
trials may encourage older adults to participate in clinical trials 
and the information obtained may inform future research.

• Report more discrete age subgroups 
Sponsors should identify further age subgroups to understand the 
drug’s benefits and risks. Sponsors may consider combining data 
across trials of similar design to ensure adequate representation of 
older adults across discrete age subgroups. 



Subgroup analyses in trials in Older Adults

• Clinical trials of Immune checkpoint inhibitors leading to an FDA approval in solid tumor oncology 
between 2018 and 2022 were included. 53 registration trials were included, involving a total of 
37,094 participants.

• 42.3% of patients were aged≥65 years; 11.1% were aged≥75. No trials specified an upper age limit 
for eligibility. 98.1% of trials excluded patients with ECOG performance status>1.

• 87.2% of primary efficacy endpoints and 17.9% of secondary efficacy endpoints were reported 
completely for older adults. Five studies (9.4%) reported baseline characteristics, three (6.1%) 
reported HRQOL assessments, and four (7.5%) reported toxicity outcomes completely among older 
subgroups.

• No trials conducted baseline geriatric assessments or reported geriatric-specific symptoms or quality 
of life scales.



Subgroup analyses in trials in Older Adults

Besides the 'classical' efficacy end points, quality of life, functional status and 
independence of the patient should be assessed in clinical trials in older patients. The 
participants of the workshop agreed on the use of a minimum dataset for the assessment 
of global health and functional status in older cancer patients. The panel also 
recommended that optimization of collaboration with pharmaceutical industry requires 
reporting of age-related data (subgroup analyses of clinical trials, age-related pooled 
analyses and obligatory post-marketing studies in vulnerable and frail older patients).



Subgroup analyses in trials in Older Adults

The participants of the workshop 
agreed on the use of a minimum dataset 
for the assessment of global health 
status and functional status in older 
cancer patients. This dataset will consist 
of the following: 

• G8 questionnaire, 
• IADL questionnaire, 
• CCI and 
• data about social situation. 

The panel had three recommendations 
for designing and reporting clinical 
trials in the future: 

• obligatory reporting of age-related 
subgroup analysis (with a preplanned 
analysis), 

• obligatory post-marketing studies in 
vulnerable and frail older patients 
and 

• obligatory inclusion of a minimum 
dataset for senior adult patients in 
registration trials and post-marketing 
trials.



Stratification can enforce a balance of the groups for known important 
prognostic
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By blocks & stratified

Patient n° Treatment

1 A

2 B

3 A

4 B

5 A

6 A

7 B

8 B

9 B

10 A

11 B

12 A

13 A

14 …

Patient n° Treatment

1 A

2 A

3 B

4 B

5 B

6 B

7 A

8 A

9 A

10 A

11 B

12 B

13 A

14 …

PS 0-1 PS 2-3

Minimization

A B Imbalance

PS 0-1 7 8 1

PS 2-3 23 22 1

Age < 60 17 14 3

Age ≥ 60 13 16 3

Total→ 8

… ?



Stratified analysis to deal with heterogeneity
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Wang Y, Zhou X, Guo Z, Fang X, Liu F, Shen L. Consideration of stratification in confirmatory trials with time-to-event endpoint. 
Contemp Clin Trials. 2024 Jun;141:107434. doi: 10.1016/j.cct.2024.107434. Epub 2024 Jan 10. PMID: 38215875.
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Failing to consider prognostic stratification factors with strong effects, 
and/or accounting for non-prognostic factors such as noise and 
predictive factors, may reduce the power of the stratified log-rank test. 



Quantifying the impact of heterogeneity on the 
treatment effect 
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• Overly restrictive selection criteria to studies 

• Liu R et al (Nature 2021): using the nationwide Flatiron Health EHR database of 
61094 trials with advanced NSCLC to emulate trial entry criteria

• Entry conditions on comorbidities or strict requirements on lab values 
may exclude up to 30% of otherwise eligible pts

• Effect lost on average 0.05 on HR scale https://www.nature.com/articles/s41586-021-03430-5
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The EORTC Older Adult Council (OAC) 
is a think-tank established recently to actively promote clinical and translational 
research in older adults over 70 years old with cancer both within the EORTC and 
beyond.



Competing risks, mortalities, comorbidities, … 
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• Link with elderly patients ?

–Intrinsic frailties and comorbidity

• Increase risk of non-cancer 
related deaths

• Increase risk of treatment related 
deaths

• Frailty as a measure of biological 
age

• Chronological age ≠ biological age

– Old and fit?

Implications for trial design? 

Population with competing 
risks and morbidities 

• Implications for existing 
endpoints

•Alternative endpoints

•Statistical considerations 
and assumptions

Hu et al. (2024);  Puts et al. (2011); Rockwood et al. (2005).



Endpoints in phase III trials in Older Adults
Standard end points may not be the most appropriate to 
balance the benefits with the risks of therapy in older 
patients with cancer

➢ Older patients often die as a result of other diseases, and 
relapse will not always affect survival

➢ Elderly patients are more likely to experience severe 
toxicities from cancer-directed therapies, including 
treatment-related mortality

➢ Non–disease-related deaths and treatment 
discontinuation/reduced dosage because of toxicity 
might dilute treatment benefit, and larger sample sizes 
would be needed to demonstrate treatment effects

Non–disease-related deaths and 
treatment discontinuation/reduced 
dosage because of toxicity might dilute 
treatment benefit, and larger sample 
sizes would be needed to demonstrate 
treatment effects.



Adaptive trials

Murielle MAUER

Authors : Cyrus Mehta, Apurva Bhingare, Lingyun Liu, Pralay Senchaudhuri, Stat Med. 2022

The Promising Zone sample size re-estimation methodology 

Chauhan N, Bukovcan J, Boucher E, Cosgrove D, Edeline J, Hamilton B, Kulik L, Master F, Salem R. Intra-Arterial 
TheraSphere Yttrium-90 Glass Microspheres in the Treatment of Patients With Unresectable Hepatocellular Carcinoma: 
Protocol for the STOP-HCC Phase 3 Randomized Controlled Trial. JMIR Res Protoc. 2018 Aug 15;7(8):e11234. doi: 
10.2196/11234. PMID: 30111528; PMCID: PMC6115595.

Li B, Yan F, Jiang D. Adaptive promising zone design for cancer immunotherapy with heterogeneous 
delayed treatment effect. J Biopharm Stat. 2024 Apr 14:1-20. doi: 10.1080/10543406.2024.2341674. 
Epub ahead of print. PMID: 38615361.

https://pubmed.ncbi.nlm.nih.gov/?term=Mehta+C&cauthor_id=35165917
https://pubmed.ncbi.nlm.nih.gov/?term=Bhingare+A&cauthor_id=35165917
https://pubmed.ncbi.nlm.nih.gov/?term=Bhingare+A&cauthor_id=35165917
https://pubmed.ncbi.nlm.nih.gov/?term=Liu+L&cauthor_id=35165917
https://pubmed.ncbi.nlm.nih.gov/?term=Liu+L&cauthor_id=35165917
https://pubmed.ncbi.nlm.nih.gov/?term=Senchaudhuri+P&cauthor_id=35165917
https://pubmed.ncbi.nlm.nih.gov/?term=Senchaudhuri+P&cauthor_id=35165917


Co-decisional endpoints in Older Adults



Co-decisional endpoints in Older Adults



QALYs and Q-TWiST analysis

• The Q-TWiST (Quality adjusted Time  Without 
Symptoms and Toxicity) method enables:

– a  statistical comparison between two groups 

–with a graphical representation 

– by incorporating  benefit and risk into a single 
analysis. 

• Need to define health states corresponding to a 
categorization of treatment related toxicity or 
quality of life scores  which are as pertinent as 
possible for the disease and treatment under study 



Q-TWiST methodology

• Total durations spent in each health state up to a 
specified time point L:

• TOXi is the total duration in which patient i 
experiences toxicities (calculated up to the 
date of relapse).

• TWiSTi is the total duration in which patient i 
experiences no toxicity and no relapse 
(calculated up to the date of relapse or death 
or last follow-up).

• RELi is the total duration in which patient i 
experiences relapse  (calculated from date of 
relapse to date of death or last  follow-up).

• Total durations spent in each health 

state for all patients  are obtained as 

follows:

• Utility weights measured from 0 to 1, 

where 0 denotes a state as bad as death, 

and 1 denotes a state as good as best 

possible health. 



Q-TWiST methodology

In order to generate the utility scores, direct or 
indirect methods (also called generic preference-
based measures) can be used. 

The direct methods include the visual analog scale, 
the time trade-off and the standard gamble. 

The indirect methods involve the use of pre-scored 
generic preference-based measures including:

• EuroQol (EQ)-5D, 

• Short Form 6D (SF-6D), 
• Health Utilities Index (HUI).



Key takeaways

✓To better assess the  external validity of the results of a clinical study, 

possible improvements include: 

• collection of screening logs and reasons for ineligibility and reasons for non-
participation in the study 

• collection of needed information to adequately characterize the patients 
recruited in the study and monitor how the population compares with 
epidemiology registries

• collection of baseline geriatric assessments in older adult cancer patients, to 
characterize the level of frailty of older patients included in the study 
(chronological age ≠ biological age)



Key takeaways
✓Statistician can deal with some level of heterogeneity in prognosis among subgroups 

(prognostic factors).

✓This is however important to identify as much as possible upfront important prognostic 
factors to stratify the analyses for to maintain adequate power.

✓Dealing with possible heterogeneity of the expected treatment benefit (predictive factors) 
is problematic. Sources of such heterogeneity should be identified upfront and quantified 
as much as possible in early phase studies. 

✓Non–disease-related deaths and treatment discontinuation/reduced dosage because of 
toxicity might dilute treatment benefit, and larger sample sizes would be needed to 
demonstrate treatment effects. Adaptive designs may be used to maintain study power.

✓Standard end points may not be the most appropriate to balance the benefits with the 
risks of therapy in frail older patients with cancer



THANK YOU

Find out more : eortc.org
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