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Abstract: Clinical trial endpoints are fundamental for evaluating the safety and efficacy of cancer therapies, yet it
is not well understood how they are selected or the role of stakeholder groups in deciding endpoints. This study
aimed to explore how clinical trial endpoints are selected in breast cancer trials of anti-cancer drugs through semi
structured interviews with purposively selected stakeholders involved in breast cancer clinical trials (clinicians, con-
sumers, pharmaceutical company representatives, and members of drug regulatory agencies). Participants were
asked to describe the process of selecting trial endpoints. Interviews were transcribed verbatim and analysed using
inductive thematic analysis supported by NVivo software. Saturation of the main themes was reached and the final
sample included 25 participants from 14 countries (9 clinicians, 7 consumers, 5 members of regulatory agencies,
4 pharmaceutical company representatives). Pharmaceutical companies were almost always identified as the main
decision maker. While most consumers and pharmaceutical company representatives felt clinicians and consum-
ers influenced trial design, some clinicians and regulators reported consumers and clinicians had little influence.
Factors identified as important considerations in determining trial endpoints included the main goal of the trial,
established standardised endpoints, resources, and the investigational agent studied. All pharmaceutical advisors
reported that meeting the requirements for regulatory approval was the major factor considered. Clinical trial end-
point selection is largely decided by the pharmaceutical industry, driven by requirements for regulatory approval.
Given the limited influence from clinicians and consumers, guidance by regulatory agencies will be important for
future inclusion of novel endpoints in clinical trials.
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Introduction The selection of trial endpoints is important in

determining which data are collected during a

Clinical trials are needed to test the efficacy
and safety of new cancer treatment regimens
and are a requirement for drug approval by reg-
ulatory agencies [1]. Phase 3 randomised tri-
als, which compare new treatment regimens
with the available standard treatments, are tra-
ditionally considered the gold standard require-
ment for drug regulatory approval, and the find-
ings of such trials shape clinical practice [2, 3].

clinical trial, and therefore what is eventually
known, or not known, about the cancer therapy
tested.

Previous studies have reported that many
stakeholders are involved in the design of
oncology clinical trials, including clinicians, reg-
ulatory bodies, consumers and industry [4, 5].
Involvement of clinicians and consumers in
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study design has been shown to strengthen
trial validity, and to provide valuable insight into
the feasibility and acceptability of an interven-
tion [6, 7]. Involvement of consumers in health
research is well documented to enhance the
quality and appropriateness of research, includ-
ing developing patient-focused research objec-
tives, user friendly information and more appro-
priate recruitment strategies [8].

Precision oncology, which matches therapeu-
tics to specific molecular abnormalities in an
individual’s cancer, and immuno-oncology, whi-
ch enhances the immune system for improved
cancer control, have both revolutionised cancer
care and have improved survival. As survival
improves, understanding the impact of new
therapies on the long term health of cancer
survivors is becoming increasingly important.
Data regarding the long term consequences of
cancer treatment are increasingly needed so
that choice of cancer therapy can balance
anti-cancer efficacy with the risk of long term
adverse events. For example, ovarian toxicity is
a potential treatment-related adverse event
which can result in the long term complications
of infertility and premature menopause, yet it is
infrequently an endpoint, or even assessed, in
breast cancer clinical trials [9].

It is not well understood how decisions regard-
ing the selection of trial endpoints are made
in cancer trials, which stakeholders are most
influential in the decision making process, and
why ovarian toxicity data are not often collect-
ed. We aimed to explore these questions in this
qualitative study. The barriers to and facilita-
tors of assessment of ovarian toxicity have
been reported separately [10], this manuscript
reports the findings regarding endpoint selec-
tion and the role of key stakeholder groups in
deciding endpoints in breast cancer trials.

Methods

Semi structured interviews with key decision
makers in breast cancer clinical trials were
conducted to explore the key themes I) how
clinical trial endpoints are selected and Il) the
barriers to and facilitators of inclusion of fertili-
ty and ovarian toxicity endpoints in curative
intent pharmacological breast cancer clinical
trials which enrol premenopausal women.
Analysis of theme 1l) has been previously
reported [10]; this article reports on the analy-
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sis of theme 1). This study was approved by
the Peter MacCallum Cancer Centre Human
Research and Ethics Committee (LNR/61921/
PMCC).

Clinicians, consumers (patient advocates), em-
ployees of pharmaceutical companies and
members of drug regulatory agencies who
could speak English and had been involved in
breast cancer clinical trials or in drug regulation
in the last 10 years, were purposively sampled.
Eligible participants were invited by email or
social media, followed by letter if they did not
respond. Consent was implied if the participant
responded and provided contact details for the
interview.

Participants were asked I) who contributes
to trial endpoint selection, and Il) what factors
are considered during decision making. One
author (WC, a medical oncologist, qualifica-
tions: MBBS, BMedSci, FRACP) conducted all
semi structured interviews by phone or video
conference using an interview guide until satu-
ration of themes had been reached. All inter-
views were audio recorded and professionally
transcribed verbatim, then deidentified after
the transcription process. Grammatical chang-
es were made to quotes for readability; chang-
es are notated using the following legend: [ ]
material added by author, [...] material omitted
by author, xxx identifying details removed. Two
researchers (WC and LK) independently coded
several interviews. Inductive thematic analysis
was performed facilitated using NVivo software
[11].

Results
Participants

Two hundred and sixty stakeholders were invit-
ed by initial email invitation. Twenty eight peo-
ple replied, of which 18 agreed to participate
and 10 declined to participate (4 clinicians, 4
consumers, 2 members of regulatory agenci-
es). After 18 interviews, 82 reminders were pur-
posively sent to participants with demograph-
ics that were underrepresented; 6 participants
replied, all agreed to participate. Interviews
were conducted between 18" June 2020 and
27™ April 2021. A coding framework was devel-
oped after 15 interviews; saturation was not
reached at interview 15. After 21 interviews,
saturation was reached with no new themes
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Table 1. Demographics of participants

were performed in total (9 clinicians,

Participants

7 consumers, 5 members of drug re-
N = 25 gulatory agencies, 4 pharmaceutical
N (%) company representatives). Participants

Age
Median (years)
30-39 years
40-49 years
50-59 years
60-69 years
Gender
Male
Female
Region
North America
Europe
Australia
Asia
Stakeholder type
Clinician
Consumer
Member of drug regulatory agency
Pharmaceutical company representative
Years of experience
Median (years)
1-5 years
6-10 years
11-20 years
21-30 years
>30 years
Member of cooperative trials group
Yes
No
Member of pharmaceutical advisory committee
Yes
No
Led a clinical trial
Yes
No
NA (consumer)
Training in clinical trial design
Yes
No
NA (consumer)

were from North America (20%), Euro-
pe (52%), Australia (24%), Asia (4%);

5 230 half were female. Median age was 50
(20%) years and median years of experience
7(28%) in breast cancer research or drug regu-
10 (40%) lation was 16 years (Table 1).
3 (12%)
Who contributes to the decision mak-
ing process regarding endpoints in
13 (52%) breast cancer clinical trials?
12 (48%)
Table 2 summarises the themes relat-
5 (20%) ed to who contributes to clinical trial
13 (52%) endpoint_ seleg’Fion. The main decisiop
6 (24%) makers |den't|f|ed were pharmaceuti-
1(4%) cal companies. Other stakeholders
include clinicians, consumers, regula-
tory bodies, statisticians, cooperative
9 (36%) trial groups and contract research
7 (28%) organisations.
0,
iiigg Almost all (17/25) participants report-
ed that pharmaceutical companies
were the main decision maker, particu-
16 larly for industry funded clinical trials,
3 (12%) including all pharmaceutical company
8 (32%) representatives.
5 (20%)
8 (32%) f‘What | see now is, | cgll it a pseudo
1 (4%) involvement of academia. So, a phar-
maceutical industry puts a clinical trial
together, then they choose a steering
19 (76%) committee. They choose a steering
6 (24%) committee very carefully, so they take
opinion leaders, opinion leaders they
16 (64%) like. And then it's very attractive for
9 (36%) academic people because they get
the publications in the New England
[Journal of Medicine], with very, very,
10 (40%) very little effort that they have been
8 (32%)

doing themselves, and as | told you,
7(28%) very little impact at the end on what is
really going on”. (Clinician)

12 (48%)
6 (24%) “We have several governance interac-
7 (28%) tions within the company before the

Abbreviation: NA, Not Applicable.

identified in subsequent interviews. A further 4
interviews were performed to confirm satura-
tion had been reached. Twenty five interviews

5601

trial design is really finalised, and en-
dorsed and approved. And at the end,
[it] is the highest rank of the company
that will endorse this investment decision and
then proceed with the study”. (Pharmaceutical
company representative)

Am J Cancer Res 2022;12(12):5599-5612
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Table 2. Who contributes to the decision-making process regarding endpoints in breast cancer clinical trials?

Who contributes to decision making? How do they contribute to decision making?

Number of participants who reported each reason

Clinician Consumer Pharmaceutical company Member of drug regulatory Overall

(n=9) (n=7) representative (n = 4) agency (n =5) (n=25)

Pharmaceutical companies Main decision maker 7 3 4 3 17
Collaborate with clinicians 7 0 4 0 11
Collaborate with consumers 1 3 3 0 7
Collaborate with regulators 1 0 3 3 7
Collaborate with cooperative groups 1 0 0 0 1

Clinicians Influence trial design 6 1 1 0 8
Little influence on trial design 3 0 0 1 4

Consumer/patient advocates Influence trial design 4 7 1 0 12
Have no influence on trial design 4 0 0 0 4
Involvement depends on engagement of researchers 2 2 0 0

Regulatory bodies Give advice on trial design 3 0 3 4 10
Involvement depends on engagement of pharmaceutical 0 0 0 1 1
company and/or clinicians

Other Statistician 5 0 0
Cooperative trials groups 0 0 1
Contract Research organisation 0 0 1
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Many participants reported that although phar-
maceutical companies made the final decision
regarding endpoints, they collaborate with clini-
cians including cooperative trial group resear-
chers, consumers and regulators to reach this
decision. Although almost all pharmaceutical
company representatives reported they collab-
orate with consumers, less than half of the con-
sumers interviewed reported this.

“It's not a voting process per se, but the spon-
sor will not want to embark on an expensive
trial process where they’'ve been advised that
it's not the best designed by a [group] of [clini-
cians], who will then say, well, | don’t want to
put my patients on study”. (Clinician)

“Not for every study, but for most of the studies,
we will also have patients in the steering com-
mittee, and we almost for every study would
consult with the patients or patient groups. |
mean sometimes it's not with patients, but
with patient advocacy groups, where we discu-
ss the relevance of the study and we also dis-
cuss about endpoints as well”. (Pharmaceutical
company representative)

“[Regulatory agencies] have a pretty large
impact. Certainly, from the regulator’s perspec-
tive, we need to make sure that we're putting
together a package that’s going to be some-
thing that would potentially be acceptable to
them. | think if we go to them for scientific
advice and they give us advice, then, we have
to seriously consider how we incorporate that.
So, if we decide not to, then | think we're under-
standing that there may be some risks associ-
ated with that. [...] The other markets and
other countries tend to look at what FDA
[Food and Drug Administration] and what EMA
[European Medicine Agency] do, they're good
benchmarks for us to kind of put ourselves
against, to make sure that we are designing the
most appropriate studies”. (Pharmaceutical
company representative)

The perceived role of clinicians and consumers
in clinical trial design varied between partici-
pants. While one third of participants reported
that clinicians influenced trial design, in con-
trast, three clinicians and one drug regulator
reported clinicians had little decision making
power. However, one participant (clinician) felt
that this was due to clinicians being too
passive.
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“Studies are broadcast. As investigators, we
will choose whether or not we participate. We
don’t always know what goes in, in terms of the
initial decision making, design process. That's
sometimes a bit of a black box”. (Clinician)

“I think sometimes you can have more influ-
ence than you really think. The majority of peo-
ple sit on the steering committee and don’t do
anything and are not so involved. They leave
that to the Pls [Primary Investigators] of the
study, to the co-chairs of the study and the
pharmaceutical company”. (Clinician)

Similarly, half of participants, including all con-
sumers interviewed, reported that consumers
were now routinely included in trial steering
groups, and this has increased over time.
Participants felt that consumers and patient
advocates were particularly valuable in review-
ing study procedures, eligibility criteria and pro-
viding a patient perspective during trial design.
However, the depth of consumer involvement
depended on the engagement of researchers.

“It's actually changed in the last few years. [...]
Since the last two years, there was a review of
the practices and we’re actually now involved at
the concept stage. So as soon as a concept
comes to the group as an idea, there’'s a com-
mittee set up to work through developing it and
we have one member on that and we review all
the documentation and all the aspects of the
trial all the way through, and actually have
some sort of input from the early stage”.
(Consumer)

“I think it’s more getting the researchers on
board of having a consumer at their meetings
and that sort of things to really engage with
them. | mean some of the researchers that I've
been involved with have been engaging, but
then others just basically talk about them-
selves and we are a bit of a tick box”. (Consumer)

This view was not mirrored by other partici-
pants; half of clinicians felt that consumers
were not involved in the trial design phase at
all, but that they may be included in the later
stages of clinical trial conduct.

“We have patient representatives in our steer-
ing committees but they have not been asked
at the time of trial design what they thought”.
(Clinician)

Am J Cancer Res 2022;12(12):5599-5612
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Furthermore, participants reported that drug
regulatory agencies can be consulted prior to
and during clinical trial design for advice regard-
ing appropriate endpoints. This relies on the
sponsor(s) and/or investigator(s) to approach
the regulators, and thus can vary between tri-
als. Participants, particularly regulators and
pharmaceutical company advisors report that
scientific advice from drug regulators now oc-
curs more frequently, and this may streamline
drug approval after trial completion.

“There are a couple of companies who have
come to us before doing anything, asking for
advice, getting an agreement, then going for
the trial. And we see that those companies that
come in this way, they just go through the sys-
tem without any problems. Because they've
done things as we want them. And if their
study’s positive, xxx, it just goes through the
system without any problems”. (Member of
drug regulatory agency)

What factors are considered during decision
making about trial endpoints?

Factors identified as important considerations
in determining trial endpoints are summarised
in Table 3. These include the main goal of
the trial (such as demonstrating clinical bene-
fit and regulatory approval), preference to use
established endpoints (such as endpoints
which are already widely used in other trials,
and endpoints which are listed in tools such
as European Society of Medical Oncology
Magnitude of Clinical Benefit scale (ESMO-
MCBS)), resources (such as cost, time required
to collect endpoint and burden on patients,
investigators and trial sites), and the investiga-
tional agent studied (such as existing clinical
and preclinical data regarding the agent, the
setting in which the agent is used and the tar-
get population for the investigational agent).
Participants mostly focused on the factors con-
sidered during selection of the primary end-
point. However, quality of life (QOL) and safety
were identified as important factors to be
considered in the selection of secondary and
exploratory endpoints.

The aim of the trial and demonstration of clini-
cal benefit were both major factors in endpoint
decision making, particularly when selecting
the primary endpoint, reported by more than
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half of participants, especially clinicians and
members of drug regulatory agencies.

“We do think about what'’s clinically meaningful
and, depending on the intent of the study and
what the primary objective is, you try and have
your endpoint then align with the primary objec-
tive; to make sure you're measuring something
that is actually meaningful and that is going to,
if you reach it, demonstrate success”. (Clinician)

All pharmaceutical company representatives
reported that meeting the requirements for
regulatory approval was the major factor con-
sidered during endpoint selection. This was
echoed by almost all the members of drug re-
gulatory agencies, but just one quarter of
clinicians.

“l think it depends on the objective of the stu-
dy. In pharmaceutical companies, we do many
studies which are for registration. So, when you
have a study for registration then you have to
consider what’s in the regulatory landscape,
what are the validated endpoints, what are
those endpoints that are going to be accepta-
ble from a regulatory standpoint, and that typi-
cally goes into the conversation for the primary
endpoints for registration of studies. [These]
are selected based on what is likely going to
get your plans to registration”. (Pharmaceutical
company representative)

Half of participants reported that endpoints
demonstrating the impact on QOL were fre-
quent considerations. This was reported by
most clinicians but less than half of consum-
ers. However, QOL endpoints were often incor-
porated as secondary or exploratory end-
points.

“We're not just looking at the science only.
We're looking at impact on patients’ lives. And
it's that reminder that as scientists and physi-
cians you have to think about the fact that you
have your goals in the treatment of the patient,
but you might forget to ask what the goals of
the patient are for the treatment. And they
might not be the same thing”. (Consumer)

“Generally, [the primary endpoint] is usually
survival endpoints but they may also ask for
quality of life data. They may go if you get three
months in this disease, but people are misera-
ble [during that time], then that’s still not going
to get you across the line. They want to see sur-

Am J Cancer Res 2022;12(12):5599-5612
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Table 3. What factors are considered when deciding on endpoints in breast cancer clinical trials?

Which factors are considered

Sub-themes

Number of participants who reported each reason

Clinician
(n=9)

Consumer
(n=7)

Pharmaceutical company Member of drug regulatory
representative (n = 4)

Overall

agency (n =5) (n =25)

Aim of trial

The agent studied

Standard endpoints

Study procedures and resources

To demonstrate efficacy and/or clinical benefit
Impacts on quality of life

To result in regulatory approval

To incorporate what patients want

To demonstrate safety

To better understand the action of the drug
Profitable investment

Treatment setting

Existing clinical data

Target population

Existing preclinical data

Established endpoints which are widely accepted and used
Guidelines regarding which endpoints to use
Data collection and analysis considerations
Cost of the trial

Time required to reach endpoint

Feasibility of trial

7
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vival, but certainly secondary data may be qual-
ity of life”. (Clinician)

Although survival endpoints were predominant-
ly reported by participants as the main aim of
clinical trials, and many believed they were the
main endpoints assessed for regulatory drug
approval, a member of a drug regulatory agen-
cy reported that QOL and patient preference
is also considered during the drug approval
process.

“From the point of view of the regulators, they
[consider] approving any drug, any intervention,
if the ratio between benefit and risk is positive.
And the positivity of this benefit-risk ratio may
be either because there is a higher [survival]
benefit with respect to the standard treatment
or because there is an advantage from the
patient preference, from the quality of life point
of view. So, benefit can be not necessarily only
in terms of the classical definitions of benefit
that we are used to, like prolongation of surviv-
al or disease-free survival”. (Member of drug
regulatory agency)

It was also acknowledged by two participants
that clinical trials are ultimately an investment
decision.

“Pharmaceutical [companies] do a lot of good,
of course because with their medications a lot
of lives are saved. But we have to remember
that they are commercial entities, with stock-
holders that want the bottom line, they want
the money”. (Consumer)

Moreover, some participants reported that fac-
tors related to the investigational agent studied
are important considerations, such as existing
clinical and preclinical data, the target popula-
tion and the treatment setting.

“When we are dealing with cancer products, of
course the best thing would be to have a ran-
domised study showing a survival gain. That's
perfect scenario. But, as you probably know,
drug development is becoming more and more
targeted [...] Breast cancer is no longer breast
cancer, it's hormone-receptor positive, it's tri-
ple negative, it's HER2 positive, it's HER2 posi-
tive hormone-receptor negative, and PIK3A mu-
tated etc. So, the common diseases, the large
cancer diseases like lung cancer and breast
cancer, even these are becoming rare disease.
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[...] So, the good old fashioned, randomised
study with a thousand patients in each arm,
that train has left the station. We're dealing
with single arm trials with 100 patients, and
obviously it’s difficult to make any conclusions
on the survival or progression-free survival
from single arm studies because of unmeas-
ured confounding and bias. So, what do you
do? You rely on endpoints that show a direct
drug effect, for example, response rates. You
will not see a response unless there is a drug
effect”. (Member of drug regulatory agency)

Clinicians and pharmaceutical company repre-
sentatives also reported that certain endpoints
are standardised for neoadjuvant or adjuvant
trials of breast cancer therapies (reported by
6 participants), and existing guidelines such
as the Standardised Definitions for Efficacy
Endpoints (STEEP) criteria and the ESMO-
MCBS can aid in decision making (reported by
4 participants).

“You don’t want to demonstrate something dif-
ferent. So, for a classical adjuvant trial, you
have time to event, a long term time to event
endpoint such as an efficacy endpoint. And for
a neoadjuvant study, you would rather go for
the pathological complete response, either as
primary or secondary endpoint”. (Clinician)

“A few years ago, the Breast International
[Group] and the North American Breast Cancer
Group joined forces to review a little bit the end-
points in adjuvant clinical trials and produced a
paper [...] the STEEP criteria, where we reviewed
essentially all the endpoints and recommended
invasive disease-free survival as the preferred
endpoint in adjuvant studies. And what | could
see of course is that companies have followed
this and most of the time, it is what they are
doing”. (Clinician)

Lastly, factors related to study procedures are
also considered. Participants, especially clini-
cians, reported that selection of endpoints of
interest may be limited by available resources,
such as money and time. Funding and burden
on trial sites were identified as barriers to
assessing secondary endpoints such as QOL
and additional exploratory endpoints.

“Patient reported outcomes are really impor-
tant, and | think they’re underutilised in clinical
research in breast cancer at the moment. But

Am J Cancer Res 2022;12(12):5599-5612
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obviously | am aware that there are barriers
around that, particularly with funding trials
which look at quality of life”. (Consumer)

“The challenges, the point that always is made
when you ask to have [additional] questions is
that you need more time, you need more
resources, [..] you need more money”.
(Clinician)

Data analysis and ability to interpret the data
in a meaningful way were also reported as
notable factors considered during endpoint
selection.

“You can have a lot of very important questions
but not every question which you want to
answer is very important. You have to be care-
ful not to overload a clinical trial because every
endpoint you want to analyse. You need to col-
lect data for that and in the end, you don’t want
to have a data graveyard. You want to use the
data you have”. (Clinician)

Discussion

To our knowledge, this is the first study explor-
ing the role of key stakeholders in clinical
trial endpoint selection, and the factors that
are considered when deciding endpoints. Phar-
maceutical companies were almost always
identified as the main decision maker in select-
ing trial endpoints. Factors considered when
selecting endpoints included the aim of the
trial, the agent studied, resources, current
endpoint standards and regulatory approval
requirements. Furthermore, all pharmaceutical
advisors reported that regulatory approval was
the major factor considered during endpoint
selection, highlighting the indirect influence
that regulators also have on the design of clini-
cal trials.

The pharmaceutical industry plays an impor-
tant role in research and development of new
cancer drugs. The landscape of clinical trials
has changed rapidly since the Bayh-Dole Act
passed in United States (US) Congress in 1980.
It allows businesses to patent inventions (such
as medications and devices) and profit from
government funded research discoveries, thus
incentivising the private sector to invest in
translating scientific discoveries into pharma-
ceutical products [12]. Research spending by
pharmaceutical companies surpassed that of
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the US National Institutes of Health in 1992
[13]; and between 2010 to 2020 89% of ph-
ase 3 randomised controlled trials in breast,
colorectal and non small cell lung cancer
received funding from the pharmaceutical in-
dustry, compared to 57% between 1995 to
2004 [14]. This is not unexpected given the
cost of new anti-cancer agents and the high
financial cost and resources required to per-
form clinical trials. This shift in funding may
contribute to our study finding, that the phar-
maceutical industry were key decision makers
in clinical trial endpoint selection. However, we
did not ask participants if the key decision
maker was different between pharmaceutical
led versus investigator initiated trials run by
cooperative groups where the pharmaceutical
industry may play less of a role in protocol
development, even if they supply the drug.

Regulatory agencies and their evidence require-
ments were reported in our study to indirectly
influence the selection of clinical trial end-
points. Drug regulatory agencies were identi-
fied as key collaborators when selecting end-
points, and all pharmaceutical company repre-
sentatives in our study reported that regulatory
approval was a major factor in deciding which
endpoints to choose. Indeed, Food and Drug
Administration (FDA) drug approvals are more
common with industry funded phase 3 cancer
randomised controlled trials compared to tri-
als sponsored by national cooperative groups
(one study reported that 97.3% of industry
funded phase 3 randomised controlled trials
resulted in drug approval versus 9.3% of coop-
erative group funded phase 3 randomised con-
trolled trials, P<0.001) [2].

Almost half of participants in our study, espe-
cially clinicians and consumers, reported that
QOL was a significant factor considered when
selecting clinical trial endpoints, particularly
secondary and exploratory endpoints. QOL is
increasingly recognised as an endpoint of clini-
cal benefit, particularly in the metastatic set-
ting, and it is included in the ESMO-MCBS [15].
Regulatory agencies, such as the FDA, have
now listed improvements in a patient’s QOL as
a recognised indicator of clinical benefit [16],
and this was echoed by a member of a regula-
tory agency interviewed in our study. However,
QOL is not often measured in early-stage breast
cancer trials, and validated tools used to mea-
sure QOL do not assess long term treatment

Am J Cancer Res 2022;12(12):5599-5612
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toxicities such as ovarian toxicity, which can
have profound impacts on enduring health and
wellbeing [17]. Attention to these lasting treat-
ment related adverse effects should be consid-
ered when evaluating the risk-benefit ratio of a
new anti-cancer agent and its impact on QOL.

We found that participants had discordant
views regarding the influence of consumers on
clinical trial endpoint selection. Research co-
design, where patients are involved in research
design, is increasingly recommended in health-
care [18]. Qualitative research on cancer trial
endpoint selection has reported that patients
often do not understand commonly used sur-
rogate endpoints such as progression-free sur-
vival (PFS), and can misunderstand the intent
of their cancer treatment due to mispercep-
tions about trial endpoints [19-21]. Although
consumers are increasingly involved in cancer
trials [22], the amount of influence consumers
have on decision making needs to be exam-
ined, with many partipants in our study report-
ing their involvement to be tokenistic. This has
been echoed by other studies from a range of
different countries, which have reported that
consumer involvement within trials can be cur-
sory or engagement of consumers only occurs
late, thus diminishing their value [23-25]. Ba-
rriers to consumer involvement in clinical trials
included uncertainty regarding how to involve
consumers effectively and systematically, a
lack of resources and lack of consumer train-
ing; whereas facilitators include consumers
feeling valued and respected [25, 26]. Mean-
ingful consumer engagement is now a requir-
ment by certain research funding groups [27],
which may improve patient-centric endpoint
selection for research funded by those groups.
Ideally, all future clinical trials should be de-
signed to reflect both scientific questions as
well as patient priorities which, as a consumer
in this study reported, may not be exactly the
same.

In addition to demonstrating clinical benefit
and regulatory requirements, the cost and
resources required to perform clinical trials
were reported by participants in our study to be
major factors considered in clinical trial end-
point selection. There has been a change in
clinical trial endpoint selection in breast can-
cer, with a trend towards using surrogate end-
points such as invasive disease-free survival
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(iDFS) and PFS as the primary clinical endpoint
rather than overall survival (0S) [28, 29]. This
coincides with a shift in the endpoints used to
support FDA and European Medicine Agency
(EMA) approvals in the last decade, with trials
using surrogate primary endpoints making up
the majority of trial data used to support drug
regulatory approval applications [2, 3, 30, 31].
This change enables shorter duration clinical
trials and a shorter time interval to data avail-
ability, a major factor considered during end-
point selection identified in our study, which
may lead to drug approval more rapidly. How-
ever, the increasing use of surrogate primary
endpoints may lead to flawed trials and mis-
leading results, as surrogate endpoints may
not translate to clinically meaningful outcomes
such as improved OS or QOL [32, 33]. Medi-
cations approved on the basis of a PFS benefit
may be later shown to have no OS benefit and
adverse impacts on QOL longer term, thus their
use may have actually caused overall harm
[34].

As reported by participants in our study, there
are tools that clinical trialists can use when
designing a clinical trial. In non-metastatic
breast cancer, the STEEP criteria proposed
standard definitions for efficacy endpoints in
adjuvant breast cancer trials [35, 36] and the
Definition of the Assessment of Time to event
Endpoints in Cancer Trials (DATECAN) initiative
surveyed breast cancer experts to define stan-
dardised definitions of time to event endpoints
in both metastatic and non-metastatic breast
cancer randomised controlled trials [37]. The
ESMO-MCBS is a tool developed to assess the
relative magnitude of clinical benefit of new
cancer treatments for solid tumours, where a
score is assigned depending on which end-
points are assessed [15]. The World Health
Organisation Cancer Essential Medicines work-
ing group have acknowledged the role of ESMO-
MCBS as a screening tool when assessing
cancer treatments considered for addition to
the essential medicines list [38]. While these
tools can be used as a guide, the decision
regarding which endpoints are included in each
individual trial is still determined trial by trial.
Indeed, less than one third of randomised con-
trolled trials for breast cancer, lung cancer,
colorectal cancer and pancreatic cancer met
the ESMO-MCBS thresholds for meaningful
clinical benefit [39]. Furthermore, flaws in trial
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design can lead to biases in the ESMO-MCBS
score, which can overestimate the true benefit;
one such limitation is the variable validity of
surrogate outcome measures such as DFS, a
commonly used primary endpoint in breast
cancer trials [40]. Moreover, none of these
tools address long term consequences of anti-
cancer therapies such as ovarian toxicity.

There are a number of limitations to this study.
Although we attempted to sample globally,
only one participant from Asia was included; a
major barrier to participation may be that the
interviews were conducted in English only.
Furthermore, this study was conducted during
the Severe Acute Respiratory Syndrome Coro-
navius-2 (SARS CoV2, COVID-19) pandemic,
which may have also impacted participation.
Although we sampled stakeholders from differ-
ent backgrounds, demographics and level of
experience, there may be participation bias as
participants may be more likely to have been
more interested in the research question than
non participants. Moreover, other stakeholders
involved in trial design such as statisticians
were not interviewed. We did not differentiate
between endpoint selection for phase I, Il or IlI
trials; decision making processes may differ
between phase |, Il and lll trials given the differ-
ences in trial design and trial aims. Lastly,
this study was exploratory in nature and repre-
sents the opinions of participants. Therefore,
the data presented in this study is subjective, a
caveat of our study design.

Conclusion

Clinical trial design and endpoint selection is
rapidly changing in oncology, influenced by the
changing therapeutic landscape and impact of
key stakeholder groups. The pharmaceutical
industry are the main decision makers when
deciding clinical trial endpoints, and therefore
hold foremost influence on current and future
clinical trial design, drug development and drug
approval. There needs to be increased atten-
tion to the role of clinicians and consumers in
trial endpoint selection, and the depth of their
involvement needs to be more than perfuncto-
ry and superficial given the vital role these
stakeholders have in ensuring clinically rele-
vant questions are answered in potentially
practice changing clinical trials. Regulatory
agencies and their evidence requirements
shape the design of clinical trials. Drug regula-
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tory agencies have considerable indirect in-
fluence on the pharmaceutical industry, and
therefore have a key role in assuring the quality
of future trial design and endpoint selection.
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