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The eligibility of advanced non-small-cell lung cancer
patients for targeted therapy clinical trials

J. Clarey', S. C. Kao"?, S. J. Clarke'® & J. Vardy'**

fFacu;‘ty of Mediicine, University of Sydney, Sydney; 2Departmenr of Medical Oncology, Concord Repatriation General Hospital, Sydney; 3Department of Medical
Oncology, Royal North Shore Hospital, Sydney, Australia

* Checked % of patients with stage I11/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!
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Patient selection in RCTs

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

Retrospective
linkage of 2

90% -

databases in 3

Hodgkin Lymphoma E

with 20 years of Z \

follow-up:

* EORTC ‘
Lymphoma Group 1I2I3I4I5I6I7‘8I9I10 11I12I13‘14‘15I16I17I18I19‘2CII

Years of follow up

H1-H9 trials (1584
pts)

The observed superior survival among patients with HL treated in
clinical trials can be largely explained by the differences in

* The Nether!a nds baseline characteristics

Cancer Regl st ry Over time, increased administration of chemotherapy +RT among

(4130 ptS) the trial population, was later followed in non-trial participants,
coinciding with a similar ‘take-up’ in survival.

v' 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.
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Patient selection in RCTs

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.

* A2019 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 Ill 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.
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Patient selection in RCTs

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
Il trials, suggesting that earlier phase studies may have wider disparities than later phases,
especially as these trials are early markers for safety and efficacy.

* A2017 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 reqistration trial population.
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Patient selection in RCTs

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)

E[ Reasons patients were not eligible for a clinical trial

Failure to meet stage, histology,
or clinical criteria

Trial prohibited concurrent disease
or condition (comorbidities)

Prohibited treatment or medicine

Outside of window period per
protocol requirements

Abnormal laboratory results or tests
Did not meet biomarker testing cirteria

Patient unwilling or unable
to provide informed consent

W Aged 270y (n=133)
[ Aged 50-69 y (n=315)

Performance status

Age outside eligible range

T .

10 15 20 25 30

Proportion of individuals, %

Clinical Trial Enrollment, Ineligibility, and Reasons
for Decline in Older vs Younger Patients With
Cancer in the National Cancer Institute Community
Oncology Research Program

Mina S. Sedrak, MD, MS'; Jingran Ji, MD'; Abhay Tiwari, BS! ; et al

ij Reasons eligible patients declined participation in a clinical trial
Perceived adverse or toxic effects too great
No desire to participate in research

Did not like or want investigational treatment
Unwilling to comply with study procedures
Concerns about randomization

Time burden or constraints

Caregiving or social issues | 1
W Aged 270y (n=67)
[ Aged 50-69 y (n=224)

Excessive financial burden

Lack of transportation

10 15 20 30

Proportion of individuals, %
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Patient selection in RCTs

CLINICAL CANCER RESEARCH | PERSPECTIVES

Continuing to Broaden Eligibility Criteria to Make Clinical ®
Trials More Representative and Inclusive: ASCO-Friends Ky

of Cancer Research Joint Research Statement

Edward S. Kim', Thomas S. Uldrick?, Caroline Schenkel®, Suanna S. Bruinooge®, R. Donald Harvey?,
Allison Magnuson®, Alexander Spiraﬁ, James L. Wade’, Mark D. Stewart®, Diana Merino Vega‘g,

Julia A. Beaver?, Andrea M. Denicoff'®, Gwynn Ison?, S. Percy Ivy'®, Suzanne George", Raymond P. Perez'2,
Patricia A. Spears"™, William D. Tap™, and Richard L. Schilsky®

Results: The four working groups, ASCO Board of Directors, and
Friends leadership support the recommendations included in this
statement to modernize EC related to washout periods, concomitant
medications, prior therapies, laboratory references ranges and test
intervals, and performance status to make trial populations more

g inclusive and representative of cancer patient populations. &EORTC
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An EORTC case study

EORTC 62092-22092
A phase lll randomized study of preoperative radiotherapy plus surgery versus
surgery alone for patients with retroperitoneal sarcoma (STRASS)

Primary endpoint:

EU funded projeCt Eurosarc abdominal recurrence free survival
"European clinical trials in Rare Sarcomas Surgery (ARFS)

. . . . . LR;
within an integrated translational trial network”  **°  death; o
patients * local or distant progression during RT;
All * fumor or patient becoming inoperable;
histologies + peritoneal sarcomatosis at surgery;
> 20 partners CT/MRI +  R2 resection.
> Started 15t Dec 2011 ended May 2018 Radiotherapy & Surgery amm |
_ . . . Stratification for: Radiotherapy: 504Gy CT /MRI S
> 6 clinical trials in various type of sarcoma - tiion e oy, (recemiryy  SUTEETY
| | - v v ooV v
- Approximately 10-15% of adult soft tissue sarcomas arise in B - s

the retroperitoneum
- Annual incidence is 2.7 cases per 108 persons
- Loco-regional relapse is the main cause of death
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STRASS vs. STREXIT

STRASS | STREXIT
Lot i 139 it

10

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

Primary RPS
resected
2012-2017

—

NOT enrolled in Enrolled in
STRASS STRASS

V v

STREXIT cohort STRASS cohort
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STRASS vs. STREXIT

NOT enrolled in STRASS

\ 4

(n=831)

STREXIT cohort

<\

Surgery alone
N=691

RT + surgery
N=140

/ 473/831 (56.9%)

Eligible for STRASS:

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%)

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.
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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.

n Organisation for R
nd Treatment of Cal
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The need for pragmatic trials

Explanatory trials address the question: Pragmatic trials address the question:
Can the treatment work, if it is applied under ideal Will the treatment work, if it is applied in real-world
circumstances? clinical practice?
> treatment efficacy > treatment effectiveness

4

P/' A=?

Ensuring a controlled environment by: Mimicking real-life conditions by:
»Rolling the trial out in university hospitals only »Rolling the trial out in multiple different types of hospitals
=Recruiting a homogeneous sample of participants »Recruiting a heterogeneous sample of participants
*Giving extensive training to investigators/study staff =»Giving little to no training to investigators and study nurses
=Monitoring participants according to a fixed schedule »Monitoring participants according to a flexible schedule
=Keeping track of participants’ compliance with treatment »Tolerating participants’ lack of compliance with treatment

12 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); , E O R I C

Loudon et al. BMJ (2015); Eichler et al. Nat Rev Drug Discov (2011)
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Pragmatic trials

How to recognize a pragmatic trial?

+ Fewclinical trials are entirely explanatory or
pragmatic
+ Pragmatism continuum; .
Y explanatory __ continuum _pragmatic %,
. Different levels of pragmatism
+ Whatisthe appropriate level ?
+ Trade off between different dimensions

PRECIS-2 - Home Page

Eligibility
Who is selected to
participate in the trial?
Primary analysis Recruitment
To what extent How are participants
are all data recruited into the
included? trial?

Primary outcome Setting
How relevant Where is the
isitto trial being
participants? done?
Follow-up Organisation
How closely are What expertise and

resources are needed
to deliver the
intervention?

participants
followed-up?

Flexibility: adherence Flexibility: delivery
What measures are in place How should the
to make sure participants intervention
adhere to the intervention? be delivered?

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

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.
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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 oncologv
a specific need in geriatric oncology

Available online et www.sciencedirect.com

ScienceDirect

Advantages of pragmatic trials in the older
adult cancer patients Pragmatic study designs for older adults with W) oo

cancer: Report from the U13 conference

¢ pOSSibi“ty to place additional minimal bu rden Ryan D. Nipp™*, Nengliang (Aaron) Yao®, Lisa M. Lowenstein’, Jan C. Buckner?,
o« o . . Ira R. Parker®/, , Ajeet Gajra®", " Vicki A. Morrison', William Dale’, Karla V. Bal'lman
on participating patients

e 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

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

ESEORTC




Statistician’s perspective |

Lower renal function

XX XX 1; Olderage

etcetera lil’
om T a - Jl

Broad eligible patients
Faster recruitment
High level of external validity

Non-adherence/Contamination ‘ A

More confounding effects

Higher variability

Dilution of treatment effect
Larger Sample Size/longer FU for

adequate statistical power Use Extgrrtlal?Control
ata ¢

,EORTC
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Statistician’ s perspective

* 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 Il showing overly optimistic results

16

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

v’ 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

v 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

,EORTC
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Statistician’s perspective

Inclusion of Older
Adults 1n Cancer

Clinical Trals
Guidance for Industry

U.S. Department of Health and Human Services
Food and Drug Administration
Oncology Center of Excellence (OCE)
Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)

March 2022
Clinical/Medical

* 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.

b, European Organisation for Research
and T

reatment of Cancer



Subgroup analyses in trials in Older Adults

Review > J Immunother Cancer. 2024 Aug 28;12(8):e009258. doi: 10.1136/jitc-2024-009258.

Inclusion, characteristics, and reporting of older
adults in FDA registration studies of immunotherapy,
2018-2022

Colm Mac Eochagain ', Robert Power 2, Christine Sam 3, Nicolas M Gonzalez-Senac 4 2,
Darren Walsh ©, Mukul Roy 7, Nicold Matteo Luca Battisti 8

e 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.

e 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.

e 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. &EpORT(:h

ean Organisation for Researc
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Subgroup analyses in trials in Older Adults

> Ann Oncol. 2011 Aug;22(8):1922-6. doi: 10.1093/annonc/mdq687. Epub 2011 Jan 25.

EORTC workshop on clinical trial methodology in
older individuals with a diagnosis of solid tumors

AGPallis 1, A Ring, C Fortpied, B Penninckx, M C Van Nes, U Wedding, G Vonminckwitz, C D Johnson,
L Wyld, A Timmer-Bonte, F Bonnetain, L Repetto, M Aapro, A Luciani, H Wildiers;
European Organisation for Research and Treatment of Cancer Elderly Task Force

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).

SEORTC
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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,

CCland
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

L]
trials. AREORTC
b European Organisation for Research
and Treatment of Cancer



Stratification can enforce a balance of the groups for known important
prognostic

By blocks & stratified
PS 0-1 PS 2-3

Patient n°® Treatment Patient n° Treatment
1 A A

Minimization
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Stratified analysis to deal with heterogeneity

Characteristic .0 OF HR(95% CI) P, Characterisic i HR (95% CI) P,
lents ! History of stroke or TIA 0.02
]
New STE/LBBB | 0.68 0.79 (0.71, 0.88)
i No 13090 —.— ;
No 11074 R 0.83 (0.74, 0.93)
} Yes 518 - } 1.37 (0.89, 2.13)
Yes 7544 1} : 0.87 (0.75,1.01)
} Age =75 yr, body weight <60 kg, 0.008
Diabetes i 0.49 or history of stroke or TIA
]
! No 10304—.—- ' 0.74 (0.66, 0.84)
I B .
No 13962 —.— ! 0.83 (0.74, 0.92)
1
| Yes 2667 ] 1.02 (0.84, 1.24)
Yes 4662 B 4 0.88 (0.76, 1.03)
1
]
Overall Treatment Effect <> i 0.84 (0.77, 0.92) Overall Treatment Effect < > 0.81 (0.73, 0.90)
| )
I ]
)
|
:
1 ] 1 ] 1 ) |} ] ) 1 1 L] ) 1 1
.6 T .8 .9 1 1.1 1.2 ~ . 6 7 8 9 1 1112 13 14 15
Ticagrelor Better Clopidogre! Better " Prasugrel Better Clopidogrel Better

European Organisation for Research
and Treatment of Cancer
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Consideration of stratification in confirmatory trials with
time-to-event endpoint

Yizhuo Wang * , Xuan Zhou ", Zifang Guo °, Xiao Fang ", Fang Liu”, Liji Shen"”

" Departmend of Bipstntistics, Unbwersity of Miciisan, Ann Arbor, MI, [F5A
Y Merek & Co., Inc., Biostoristies and Researeh Decision Scimees, North Wales, PA 19454, IS4

Table 1
Ilustrations of scenarios with 2 stratification factors.

Stratification factors Strata Expected median survival in control arm (Months) True Hazard Ratios

Scenario 1

Prognostic factors: Al, A2 Al=0A2=10 579 0.708
Al=1A2=10 10.55 0.708
Al=0A2=1 10.55 0.708
Al=14A2=1 19.21 0.708

Scenario 2

Prognostic factor: A A=0B=0 5.79 0.549
A=1B=0 12.88 0.549

Predictive factor: B A=0B=1 5.79 0.861
A=1B=1 12.88 0.861

Scenario 3

Prognostic factor: A A=0B=0 579 0.549
A=1B=0 12.88 0.549

Predictive & Prognostic factor: B A=0B=1 1288 0.861
A=1B=1 28.66 0.861

Scenario 4

Prognostic factor: A A=0B=0 5.79 0.861
A=1B=0 12.88 0.861

Predictive & Prognostic factor: B (opposite direction) A=0B=1 1288 0.549
A=1B=1 28.66 0.549

WangY, Zhou X, Guo Z, Fang X, Liu F, Shen L. Consideration of stratification in confirmatory trials with time-to-event endpoint. r EORT(
23 Contemp Clin Trials. 2024 Jun;141:107434. doi: 10.1016/j.cct.2024.107434. Epub 2024 Jan 10. PMID: 38215875. b, e o e
and Treatment of Cancer



Consideration of stratification in confirmatory trials with
time-to-event endpoint

Yizhuo Wang ™ , Xuan Zhou ", Zifang Guo ”, Xiao Fang ", Fang Liu °, Liji Shen"

" Departmend of Bipstntistics, Unbwersity of Miciisan, Ann Arbor, MI, [F5A
Y Merek & Co., Inc., Biostoristies and Researeh Decision Scimees, North Wales, PA 19454, IS4

Table 2
Power of unstratified and stratified log-rank tests for trials stratified by prognostic factors.
MNumber of factors/ Average number of non-zero strata,/small Average estimated HR
strata’ strata”

(True HR: 0.708)

Stratified Unstratified Stratified Unstratified

Setting 1: Balanced strata: Factors = Bernoulli 172 2/0 0.713 0.728 85.26 81.96
(0.5) 2/4 4/0 0712 0.741 84.98 76.60
4/16 16/1 0712 0.752 84.18 73.42

6,/64 61,31 0.714 0.755 80.72 71.56

Setting 2: Unbalanced strata: Factors “ Bernoulli 1/2 2/0 0.711 0.718 84.32 83.02
(0.2) 2/4 4/0 0712 0.726 85.20 82.08
4/16 12/5 0.709 0.731 85.84 80.32

6,/64 30/20 0.713 0.753 84.18 72.34

Setting 3: Unbalanced strata: Factors “ Bernoulli 1/2 2/0 0.711 0.723 84.74 81.78
(0.8) 2/4 4/0 0712 0.735 83.84 78.52
4/16 16/3 0712 0.742 83.30 76.36

6,/64 47,/27 0712 0.722 79.60 82.82

Failing to consider prognostic stratification factors with strong effects,
and/or accounting for non-prognostic factors such as noise and
24 predictive factors, may reduce the power of the stratified log-rank test. @,EORTC
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...
Quantifying the impact of heterogeneity on the
treatment effect

* Overly restrictive selection criteria to studies

 LiuRetal (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

e Effect lost on avera ge 0.05 on HR scale https://www.nature.com/articles/s41586-021-03430-5
Table 1| Comparisons of eligibility criteria
Trialname Original trial criteria Fully relaxed criteria Data-driven criteria
No.ofcriteria  No. of patients HR No. of patients HR No. of criteria No. of patients HR
FLAURA 10 2,277 0.81 3.819 0.82 4 2,546 0.75
LUX8 Ll 129 0.65 1,350 0.81 5 141 0.58
Checkmate017 17 523 0.67 4,900 on 7 4,085 07
Checkmate057 19 792 0.75 4,900 on 9 2,594 0.66
CheckmateQ78 18 1,509 0.74 4,900 0N 9 3,348 0.68
KeynoteO10 13 806 0.56 1,950 0.51 1 1,948 0.51
Keynote189 15 41,066 0.88 8,818 0.94 7 4,595 0.85
Keynote407 13 2,031 113 10,437 1.07 4 9173 1.04
BEYOND 12 2,902 1.09 9,310 114 4 3,043 1.08
OAK 19 4193 0.88 1,288 0.87 6 620 0.80
Average 15 1553 0.82 5167 0.83 6 3,209 077
The number of inclusion/exclusion criteria, the number of eligible patients and the hazard ratio of the overall survival of emulated aNSCLC trials with eligibility criteria under three scenarios: the
25 orig'inalcriteria used in the trial, fully re[axe'd criteria and d:lna-driven criteria. The full}; reLaer:d cT‘riteria correspond to evaluating the hazard ratio ofthe overall survival of all of the patients in the r, E O RTC
Flatiron database who took the treatments in the relevant line of therapy. The data-driven criteria were selected by Shapley values. HR, hazard ratio. b Furopean Organisation for Research
and Treatment of Cancer




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

CHAIR

Paolo Bossi

Azienda Socio Sanitaria
Territoriale Degli Spedali Civili

di Brescia

26 _
Brescia. Italv

CO-CHAIR

Emilie Le Rhun

UniversitaetsSpital Zurich -

Neurology Clinic

Zurich, Switzerland

PAST CHAIR

Lissandra Dal Lago

CHIREC

Brussels, Belgium
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Competing risks, mortalities, comorbidities, ...

* Link with elderly patients ? Implications for trial design?

—Intrinsic frailties and comorbidity

* Increase risk of non-cancer Population with competing
related deaths risks and morbidities

* Increase risk of treatment related * Implications for existing
deaths endpoints

* Frailty as a measure of biological  Alternative endpoints

age * Statistical considerations

- Chronological age # biological age and assumptions

— Old and fit?

b, European Organisation for Research
and Treatment of Cancer



Endpoints in phase lll trials in Older Adults

> J Clin Oncol. 2013 Oct 10;31(29):3711-8. doi: 10.1200/JC0.2013.49.6125. Epub 2013 Sep 9. Standard end points may not be the most appropriate to
balance the benefits with the risks of therapy in older

End points and trial design in geriatric oncology i )
patients with cancer

research: a joint European organisation for research
and treatment of cancer--Alliance for Clinical Trials
in Oncology--International Society Of Geriatric
Oncology position article

» Older patients often die as a result of other diseases, and
relapse will not always affect survival
e e e e b ety Eldrly patients are more likely to experience severe
Hyman Muss, Ulrich Wedding toxicities from cancer-directed therapies, including
treatment-related mortality

Non—disease-related deaths and

treatment discontinuation/reduced » 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

dosage because of toxicity might dilute
treatment benefit, and larger sample
sizes would be needed to demonstrate
treatment effects.

ean Organisation for Researc
reatment of Cancer
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Adaptive trials

The Promising Zone sample size re-estimation methodology
Authors : Cyrus Mehta, Apurva Bhingare, Lingyun Liu, Pralay Senchaudhuri, Stat Med. 2022

Interim analysis
at ~187 events: Interim Analysis Planned End
|
Effica : 5
Ceff il
Favorable ! o
Y% : =
( Promising Zone (add 225 patients)
X% , : -
Unfavorable '
Crut J
Futility |
|
|
cP
CP = Conditional power

The probability of success (statistical significance) at the end of the trial given current data trend

Interim outcome partitioned into unfavorable, promising, and favorable zones

JMIR Res Protoc. 2018 Aug; 7(8): €11234. PMCID: PMC6115595
Published online 2018 Aug 15. doi: 10.2196/11234 PMID: 30111528

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

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.

> J Biopharm Stat. 2024 Apr 14:1-20. doi: 10.1080/10543406.2024.2341674. Online ahead of print.

Adaptive promising zone design for cancer
immunotherapy with heterogeneous delayed
treatment effect

Bosheng Li ' 2, Fangrong Yan T, Depeng Jiang % 3

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. r, E ORTC
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Co-decisional endpoints in Older Adults

End Point Definition

Coprimary end points Combination of > two equal primary end
points

Composite end points Combination of different end points in one

defined end point

Current Situation

Rarely used in
oncology

Rarely used in
oncology (one
example: skeletal-
related events) but
should be
encouraged more

Pro

Allows capturing
more than
efficacy alone

Can take into
account multiple
dimensions in
definition of
treatment benefit,
including efficacy
and toxicity

Simple and
efficient statistical
design

Allows separate
reporting of
different end
points

Con

Difficult statistical
design because
correlation between
different end points is
rarely known

Might increase sample
size

Requires individual
components of
composite that are
clinically meaningful
and of similar relative
importance

Difficult interpretation
if there are divergent
results for each
component separately

&EORTC
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Co-decisional endpoints in Older Adults

End Point

TFFS and TTF: time or
proportion

QolL-related end points: level
at specified time point or
time until deterioration
compared with baseline

Maintenance of functional
capacity/dependence: level
at specified time point or
time until deterioration
compared with baseline

Definition

TFFS is time elapsing between random
assignment and early treatment
discontinuation because of any reason
(including disease progression, treatment
toxicity, early death), disease progression,
death (resulting from any cause), or any other
event of interest; TTF is similar, but death
resulting from other cause is not considered
an event

Evaluation of QoL through validated
instruments at baseline and during course of
disease/treatment/study

Evaluation of evolution of functioning and
(in)dependence through validated
instruments during course of
disease/treatment/study

Current Situation

Often used in
addition to OS

Often used as
secondary end point
in clinical trials but
should be promoted
as primary end
point or part of
composite end
point

Rarely measured in
oncology trials but
crucial to include

Pro

Integrates
efficacy and
toxicity

QoL may be more
important than
duration of life
for many older
individuals

Main contributor
to QoL in elderly
patients with
cancer

Con

Difficult to distinguish
between efficacy and
toxicity (eg, toxic but
effective)

Treatments might be
stopped for other
reasons (eg,
chemotherapy holiday)

Difficult to measure
and identify clinically
relevant cutoffs that
determine whether
therapy is worthwhile

No general consensus
on optimal
measurement or
clinically relevant
cutoffs determining
whether therapy is
worthwhile

&EORTC

European Organisation for Research

and Treatment of Cancer



QALYs and Q-TWIiST analysis

e The Q-TWIST (Quality adjusted Time Without N o Rl
Symptoms and Toxicity) method enables:

— a statistical comparison between two groups
— with a graphical representation

— by incorporating benefit and risk into a single
analysis.

1.0

0.8
|

0.6

0.4
|

* 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 o w40 a0 s 1000

Time

0.2
|

0.0
|
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Q-TWIST methodology

* Totaldurationsspentin each health stateup to a * Total durations spent in each health
specified time point L: state for all patients are obtained as
* TOX;is the total duration in which patient i follows:
experiences toxicities (calculated up to the
date of relapse). TOX—) ~ TOX.TWiST—)  TWiST; REL— ) REL;
* TWIiST;is the total duration in which patient
experiences no toxicity and no relapse Q — TWIST = Urox # TOX + UrygisT * TWiST + Uggy + REL
(calculated up to the date of relapse or death
or last follow-up).  Utility weights measured from 0 to 1,
 REL;is the total duration in which patient j where 0 denotes a state as bad as death,

experiences relapse (calculated from date of

and 1 denotes a state as good as best
relapse to date of death or last follow-up).

possible health.
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ropean S
and Treatment o f Cancer



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).

Health Utilities Index (HUI®) Components

Subjects Questionnaire Classification

/ P>

Attribute Levels
(Health Status)

Utility formula:
Based on
General

Population

Single-Attribu
Utilities

Multi-Attribute
Utilities
(HRQL)

te

f m Ith Utiities Index®
Trademark Registration
U‘;e‘ Canada: TMA 544,008 and TMA 550,246
> Great Britain. mBﬁH and 2228610
’;ﬂ USA: 2,680,116 and 2,716,082

l

QALYs
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Key takeaways

v'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)

b, European Organisation for Research
and Treatment of Cancer



Key takeaways

v’ Statistician can deal with some level of heterogeneity in prognosis among subgroups
(prognostic factors).

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

v'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.

v'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.

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

opean Organ
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