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Abstract

Background

Glioma interventional studies should collect data aligned with patient priorities, enabling treatment
benefit assessment and informed decision-making. This requires effective data synthesis and meta-
analyses, underpinned by consistent trial outcome measurement, analysis and reporting.
Development of a core outcome set (COS) may contribute to a solution.

Methods

A 5-stage process was used to develop a COS for glioma trials from the UK perspective. Qutcome
lists were generated in stages (1) trial registry review and systematic review of qualitative studies
and (2) interviews with glioma patients and caregivers. In stage (3), the outcome lists were de-
duplicated with accessible terminology, in stage (4) outcomes were rated via two-round Delphi
process and stage (5) comprised a consensus meeting to finalise the COS. Patient-reportable COS
outcomes were identified.

Results

In Delphi Round 1, 96 participants rated 35 outcomes identified in stages 1 and 2, to which a further
10 were added. 77/96 participants rated the resulting 45 outcomes in Round 2. Of these, 22
outcomes met a priori threshold for inclusion in the COS. After further review, a COS consisting of 19
outcomes grouped into seven outcome domains (Survival, Adverse Events, Activities of Daily Living,
Health-related Quality of Life, Seizure Activity, Cognitive Function and Physical Function) was
finalised by 13 participants at the consensus meeting.

Conclusions

A COS for glioma trials was developed, comprising seven outcome domains. Additional research will
identify appropriate measurement tools and further validate this COS.

Keywords

Primary glioma, outcomes, Delphi, neuro-oncology, trials
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Importance of the Study

Glioma patients’ poor prognosis and high symptom burden has led to greater emphasis on their
quality of survival, maintaining neurocognitive and physical function, and overall health-related
quality of life throughout the disease trajectory. Therefore, glioma intervention studies should
collect a range of data aligned with patient priorities to enable assessment of net clinical treatment
benefit. When assessing interventions, patient-reported outcomes allow insight into how treatment
affects patients’ perceived functioning, complementing other outcome data such as survival and
radiological response, aiding physicians and patients in clinical decision-making. To this end,
ascertaining a core set of relevant outcomes is of utmost importance but is currently lacking for
glioma trials. Standardising analysis, interpretation and reporting of outcomes is necessary to
optimise evidence synthesis. Core outcome set development is an important first step.
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Introduction

Gliomas account for 27% of all brain tumours, and for 80% of malignant brain tumours(1, 2). They
are a heterogenous group of cancers with variable prognosis, graded from least to most aggressive
(1 to 4)(3). Brain tumour classification has evolved following developments in molecular diagnostics
accounting for the diversity of glioma(4), reflecting different survival rates. Presence of a tumour and
its treatment have negative effects on patients’ functioning and well-being and those close to them,
causing disease-specific symptoms (e.g., neurocognitive deficits, motor dysfunction, seizures), in
addition to general cancer symptoms (e.g., fatigue and pain).

The poor prognosis and high symptom burden of glioma patients has led to a growing awareness of
their quality of survival(5) — a patient-centric concept describing how “well’ a person survives. In
cases of modest survival benefits, maintaining neurocognitive and physical function and other
aspects of health-related quality of life (HRQOL) are critical(6). Thus, glioma interventional studies
should collect data from the patient perspective that enables assessment of net treatment benefit.
This stance is echoed by regulators with an expanded treatment tolerability definition to better
measure patient experience(7). The European Medicines Agency (EMA) supports using patient-
reported outcome (PRO) data to assess efficacy and tolerability during cancer product approval(8)
and the European Union’s Innovative Medicines Initiative are developing an international ecosystem
to incorporate PROs(9) and fund efforts to standardise use, analysis, and interpretation of PRO data
in cancer clinical trials(10); the UK Medical and Healthcare Products Regulatory Agency (MHRA)
includes PRO data in its Innovative Licensing and Access Pathway(11); and the 21* Century Cares Act
directs the US Food and Drug Administration (FDA) to report on use of patient experience data in its
decision-making (12).

Interpreting net treatment benefits of interventions requires effective data synthesis and meta-
analyses, which are dependent on consistent use of outcomes across trials. However a standard
categorical system for outcomes is'lacking in cancer clinical trials generally(13) and brain tumours
specifically(14) where selective outcome reporting — including of PROs - is common. This introduces
risks of bias and research waste, hindering evidence synthesis. Core outcome sets (COS) have
developed to determine and describe the minimum outcomes to be collected and reported in all
clinical trials of a specific condition(15), acquired through systematic processes and consensus-
generation involving diverse stakeholders. COS facilitate consistent outcome collection and
reporting and, alongside other standardisation activity, can promote data synthesis and meta-
analyses, reduce research waste and inform patient-centred care (15).

The FDA recommends core PRO data collection in cancer trials relating to disease-related symptoms,
symptomatic adverse events, overall side-effects, physical function and role function(16). For high-
grade glioma, patient-reported core symptom and function constructs have also been identified by
international working groups involving key stakeholders, which are recommended for use across
studies(14, 17). PROs complement other Clinical Outcome Assessments (COAs) including Clinician
Reported Outcomes (ClinRO), Observer Reported Outcomes (ObsRO), and Performance Outcomes
(PerfO) in describing how a patient feels and functions (18), particularly when ensuring complete
symptomatic reporting(19). How the collection of PROs compliments other COAs such as survival
and radiological response in the context of glioma is unclear.
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This paper describes development of a COS for all gliomas, inclusive of all types of outcome data, for
use in adult primary glioma phase Il interventional trials (including systemic anticancer treatments
(such as immunotherapy and chemotherapy), radiotherapy, surgery and supportive care. Due to
interest in core PROs in cancer, our secondary aim is to identify which COS outcomes can be patient-
reported. Further methodological detail and rationale are published elsewhere(20).

Methods

Ethics and transparency statement

Ethical approval was granted by Cardiff University School of Medicine Research Ethics Committee
(REF: SMREC 21/59). The research was registered with the COMET (Core Outcome Measures in
Effectiveness Trials) Initiative and PROSPERO (CRD42021236979). It is reported in adherence with
COS-STAR (21) (Appendix 1) and GRIPP2-SF(22) (Appendix 2).

Patient and public contribution

Patient focus was maintained through Public and Patient Involvement (PPI) membership of the
steering and study management groups. Through separate meetings with the core team, PPl team
members advised on recruitment strategies, outcome definitions, qualitative findings, Delphi
piloting, and patient-facing documentation. Opportunities to pilot the Delphi survey were offered to
the public. A novel PPI tracking tool(23) licensed at Cardiff University was piloted to plan and
document PPI activities according to the National Standards for PPl in Research(24). This will be
reported in full, separately.

Research design

We describe the COS development process through a mixed method, five-stage approach, in
accordance with accepted COS methodology (Figure 1). Our methodological approach is further
detailed in the study protocol paper (20). The study was developed on behalf of a subgroup of the
UK National Cancer Research Institute’s Brain Clinical Studies Group with representation from neuro-
oncologists, neurologists, allied health professionals and other neuro-oncology specialities as well as
patient and public representatives. The study team included clinicians, qualitative researchers,
outcome methodologists, and public contributors.

Stage 1: Evidence review

A review of clinical trial registries (Search A) and systematic review of published qualitative literature
(Search B).

Search A

Two researchers (AR/EB) independently searched ClinicalTrials.gov(25) and the ISRCTN Registry(26)
without restriction by date. Results were screened independently and basic trial data were extracted
including dates, all primary and secondary outcomes, and outcome measures. Data were cross-
referenced with the registration entry for completeness and the protocol when available. The most
recent of these were used. The outcomes were de-duplicated and formulated into a list.
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Search B

MEDLINE, EMBASE, CINAHL, Web of Science, PsycINFO, Cochrane Central Register of Controlled
Trials and Cochrane Library were searched between 1st January 2006 to 9th August 2021 (Appendix
3). Key author reference lists and journals were hand searched. Studies containing qualitative data,
published in the English language, pertaining to the lived experience of patients with primary glioma,
by their own account or that of informal caregivers and/or healthcare professionals were included.
Two reviewers independently reviewed titles, abstracts and full text studies (EB & SS), a third (AB)
reconciled discrepancies. Methodological quality was assessed by two reviewers (EB, SS) and was
not a criterion for exclusion(27).

Two reviewers independently extracted outcomes meeting the pre-defined outcome definition using
a bespoke standardised data collection form. Outcomes were confirmed following discussion with
the study team, including PPl team members.

Stage 2: Semi-structured interviews
Qualitative sampling, recruitment and data collection

Semi-structured interviews were conducted with adults self-reporting histological primary glioma
diagnoses (n=19), and adult caregivers in an interview dyad (n=7) where this was preferred by
participants, over telephone or video-conferencing software. Interviews were audio recorded and
transcribed verbatim. Diagnostic information was recorded using participants’ own terminology and
included terms relating to tumour type and grading. Caregivers were informal carers, including
relatives or friends, providing the majority of support to the patient and able to estimate the
patient’s priorities. Participants were recruited through two charities brainstrust (28), The Brain
Tumour Charity(29)) and social media. Potential participants contacted the research team expressing
interest. Recruitment was monitored by the study team to promote diversity in glioma type, actively
seeking balance between types. Age, ethnicity, and gender were monitored secondarily though
participants were not selected on this basis. Recruitment ended when no new concepts were
obtained from the interviews(30), determined through discussion within the research team. In
accordance with the Mental Capacity Act (2005), patient participants were assumed to have capacity
unless proven otherwise.

A bespoke semi-structured interview guide (Appendix 4) was used to understand patient
experiences of their glioma and its treatment, and the outcomes which they prioritised within that
experience, alongside caregiver interpretation of patients’ experiences and priorities within dyads.
Participants were also asked directly which outcomes were of most importance to them during
treatment, including in clinical trials. Interview guides were piloted by PPl team members and
adapted iteratively as interviews progressed as necessary.

Analyses

Transcribed and anonymised interview data were coded using NVivo 12 software(31) and
thematically analysed. Patient and caregiver data were formulated into separate accounts. A coding
framework was developed by two research team members (EB, SS) experienced in qualitative
methods and reviewed by the study team (AN, AR, AB) including PPI team members (KS, HB). The
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coding framework was refined iteratively until thematic analysis (32) of all transcripts had been
completed, generating themes and sub-themes.

An outcome was defined as, “The variable to be measured... the measurable characteristic that is
influenced or affected by an individuals’ baseline state or an intervention as in a clinical trial or other
exposure”(33). Items meeting this definition were extracted from themes and sub-themes (EB) and
were confirmed following discussion with the study team (AB, AR, SS). Items from the qualitative
data sources not meeting this definition but appearing important to key stakeholders and of
relevance to clinical care experiences were recorded and reported separately(34).

Stage 3: Outcome list refinement

Prior to outcome extraction, a broad classification framework was developed(35) serving as a
categorical system to present the outcomes accessibly. Each category represented domains and
subdomains broadly measuring particular intervention effects. The Stage 1 and 2 outcomes were
independently categorised by two researchers. Differences were resolved through discussion.

A de-duplicated longlist of outcomes was derived from the Stage 1 and 2 outcome lists. Origins of
each outcome and any subsequent decisions were recorded. Outcomes were deliberately kept
narrow and specific to allow interrogation of each particular concept during their rating by
participants in the Delphi survey (Stage 4) and inclusion in-the final COS. The study team refined the
language used to describe the outcomes by referring to wording in existing outcome measures and
with specific input from PPl team members.

Stage 4: Modified two-round Delphi survey

A modified two-round Delphi survey was used to assess the relative importance of outcomes in the
Stage 3 outcome list, to reach consensus on which should form the COS for glioma trials. The team
reviewed the Delphi survey structure and it was piloted with PPl team members and interview
participants wishing to participate further. The survey language and layout were revised based on
their feedback to promote accessibility.

Recruitment and process

Participants with professional or personal experience of glioma care, treatment and research were
recruited purposively(36). Patients and caregivers were contacted through brainstrust, The Brain
Tumour Charity, and social media platforms. Healthcare professionals, researchers, and policy-
makers were recruited through NCRI, Tessa Jowell BRAIN MATRIX Trial Platform, clinical trial units,
snowballing and via study group known contacts. Additionally, support groups working with specific
ethnic groups (Cancer Black Care, Asian Women’s Cancer Group) were contacted. Recruitment was
monitored and efforts were directed as required to promote inclusion of diverse participants
representing key stakeholders. Regulatory experts (FDA, MHRA, and EMA) and those working in the
pharmaceutical industry, based in the UK and internationally, were contacted through study group
known contacts and snowballing. During Delphi registration participants chose the stakeholder
group they most identified with, noting identification with other stakeholder groups besides their
primary where applicable.
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The Delphi survey was hosted on a bespoke online platform(37) and could be completed
independently online or by telephone with a member of the research team. The Delphi survey
presented the Stage 3 outcome list, each in their category. Participants rated each of the outcomes
on a 9-point Likert scale, ranging from 1 to 9 indicating not important to very important. Round 1
participants could add outcomes they felt were missing. All original outcomes were presented in
Round 2. Outcomes added by participants in Round 1 were reviewed by the research team and
those meeting the criteria for inclusion (applicability to adult primary glioma phase Ill interventional
trials) were presented in Round 2. In Round 2, participants were shown their own rating for each
outcome and those for each stakeholder group, and invited to amend their score if they wished.
Participants could share their scoring rationale for each outcome using free text boxes. Content
analyses were undertaken on the free-text responses.

The thresholds for inclusion in or exclusion from the COS were confirmed a priori, informed by
comparable studies(35). Outcomes were proposed for inclusion in the final COS if 270% respondents
rated the outcome as 7-9 and <15% rated the outcome as 1-3. Outcomes were proposed for
exclusion from the final COS if 270% respondents rated the outcome as 1-3 and £15% rated the
outcome as 7-9. Outcomes not reaching agreement for inclusion or exclusion after the Delphi rounds
were discussed in the consensus meeting, together with the outcomes proposed for inclusion and
exclusion. If a large number of outcomes did not reach agreement, to ensure this task was
manageable, the study team proposed that only outcomes receiving a rating of 7-9 by >60% of
respondents were presented to the participants for consideration for inclusion in or exclusion from
the COS.

Stage 5: Consensus meeting

Outcomes meeting the pre-specified criteria for inclusion were reviewed again by the study team to
ensure they were applicable to adult primary glioma phase Ill interventional trials. Those proposed
for removal were presented at the consensus group meeting. The remaining outcomes were
grouped into broad outcome domains based on their original categories.

The consensus meeting was held virtually. Purposive sampling was used to promote inclusion of
participants with personal experience representing the breadth of glioma types and professional
experience capturing key stakeholders, namely healthcare professionals occupying a range of roles
in neuro-oncology multi-disciplinary teams, researchers, policy-makers, regulators(35), and those
working in the third sector. Participants were recruited through the sources detailed in earlier
stages. Additionally, third sector organisations, including support groups working with specific ethnic
groups(Cancer Black Care, Asian Women’s Cancer Group), were invited. Recruitment was monitored
and efforts were directed as required to promote inclusion of diverse participants representing key
stakeholders. The meeting was audio-recorded and notes taken throughout. Decisions made during
the consensus meeting were made through anonymous voting using the integrated
videoconferencing voting software. Decisions proceeded if ratified by 270% of the group, however
when there was <100% consensus, decisions were discussed until those in disagreement were
satisfied their views were considered and the decision could proceed. The final COS was discussed,
validated and confirmed.
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Identification of patient-reportable outcomes

Outcomes and outcome measures reported and captured in Search A were cross-referenced with
outcomes in the final COS. The measures were checked using the ePROVIDE PROQOLID database(38)
to ascertain if they were patient-reported or composite measures with a patient-reported
component. The full measures were retrieved and items cross-referenced with the sub-domains in
the final COS to identify overlap signifying potential for patient-reporting.

Results
Stage 1

Search A

The ISRCTN and clinicaltrials.gov databases were searched on July 30”‘, 2021. A total of 236 records
were screened, identifying 91 trials eligible for inclusion (Appendix 5), reported separately(39). All
outcomes confirmed in the trial descriptions as intended for use were captured across all
intervention types and across all glioma trials.

Search B

The database searches were undertaken on August 9”‘, 2021. A total of 8265 records were screened,
identifying 21 publications eligible for inclusion (Appendix 6).

The registry review identified 25 outcomes, of which 15 were not identified in the qualitative
interviews or systematic review. The qualitative systematic review identified 18 outcomes, which
were also identified in the registry review or the semi-structured interviews.

Stage 2

Interviews (n=19) were held between August 10" 2021 and October 29", 2021, involving 19 people
with glioma diagnoses and seven informal caregivers (Table 1). Interviews lasted between 33
minutes and 1 hour 29 minutes.

The interviews identified 21 outcomes, of which 2 were not identified in the registry review or the
systematic review of qualitative studies.

Stage 3

Following removal of 28 duplicates and merging of one outcome, 35 outcomes were reviewed by the
research team. The language describing each outcome was refined. The categories used at this
stage were: Survival, Resource Use, Adverse Events, Function (changed to ‘Activities of Daily Living’
prior to Delphi), Disease Activity, Health-related Quality of Life, and Symptoms.
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Stage 4

Ninety-six participants were recruited to the Delphi survey between April 4™ and May 8”‘, 2022,
during which Round 1 was open (Table 2). One participant completed the survey via telephone, all
others did so independently online. Round 2 was open from May 13" to June 12", 2022. Once
recruited, monitoring and reminders were used to encourage completion of both survey rounds,
resulting in a return rate of 80%.

A total of 35 outcomes were included in Round 1 of the Delphi survey. Twenty-six outcome
suggestions were added by participants in Round 1, ten of these were presented in Round 2
alongside the original outcomes. Following Round 2, 22 outcomes met the criteria for automatic
inclusion into the COS (outcome rated 7-9 by 270% of respondents and 1-3 by <15%). All 22
outcomes were from the original outcome longlist of 35 outcomes.

Forty-nine participants used the free-text comment boxes, providing 217 comments. Of these, five
comments described changing score based on that of others, 28 described doing so based on the
patients’ perspective. In total, 76 comments described feeling differently about the outcome in
guestion compared to when they participated in the first round; 14 described that they had
previously misunderstood; and 17 comments appeared to be individuals reporting their own
symptoms or experience.

Stage 5

Twenty-two outcomes met the criteria for automatic inclusion in the COS; these were ratified during
the consensus meeting within seven outcome domains based on their ontological categories. A total
of 23 outcomes did not meet the threshold for inclusion or exclusion from the COS so were also
discussed during the consensus meeting. None of these 23 “no consensus” outcomes were included
in the COS. Three of those that had been automatically included following the Delphi were
considered not applicable to all adult primary glioma phase Ill interventional trials, inclusive of
supportive care interventions. These three outcomes were related to disease progression. Their
removal was proposed during the consensus meeting.

The consensus meeting took place on June 28 2022 and was attended by 13 people (Table 3).
Final Core Outcome Set

The final COS consists of seven outcome domains, encompassing 19 outcomes, and was confirmed
through two rounds of voting. The individual outcomes within each domain, and their definitions,
are described in Table 4.

Identification of patient-reportable outcomes

Use of six PRO measures (PROMs)(40-45) were reported by trials in the Stage 1 review, all reported
to capture HRQOL aspects. Cross-referencing PROM items with COS sub-domains identified overlap
with five of the seven core outcomes (adverse events, activities of daily living, seizure activity,
neurocognitive function, physical function) (Table 5).
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Deviations from protocol

Third sector organisations were recruited to the Delphi survey and consensus meeting as PPl team
members identified that this perspective was missing. Due to the large number of outcomes not
reaching agreement following the Delphi survey, the study team proposed that only outcomes
receiving a rating of 7-9 by 260% of respondents were presented to the participants for
consideration for inclusion in the COS. A large number of outcomes were automatically included in
the COS, the outcomes were grouped into broad outcome domains based on their original
categories.

Conclusions

This research resulted in a COS comprising all outcome types, recommended for use in adult primary
glioma phase lll interventional trials, including supportive care. It drew on a comprehensive range of
sources, including original qualitative data, to ensure all outcomes prioritised by glioma patients and
other key stakeholders were included. Thus, this COS could facilitate collection and reporting of
patient-centred trial outcomes representing stakeholder interests, and identifies those that are
patient-reportable to integrate further the patient perspective.

The final COS consists of 19 outcomes in seven outcome domains: survival, adverse events, activities
of daily living, health-related quality of life, seizure activity, neurocognitive function, and physical
function. Given the overlap with FDA-recommended core PROs (disease-related symptoms,
symptomatic adverse events, overall side-effects, physical function and role function)(16), this COS
could be considered for use in registrational trials after further validation.

Progression free survival was not included in the final COS. As this core outcome set was developed
for all interventional trials - to include supportive care interventions which may impact on survival or
seizure fee survival but not on disease progression — the consensus at the final stage was to exclude
disease-focused outcomes. Despite this, we acknowledge that disease-focused outcomes are
appropriate in other glioma trials, and the application of a COS does not preclude additional
measures in individual trials.

Sub-domains of 6/7 outcomes included in the final COS can be patient-reported following mapping
with PROMs identified from the registry review. This initial mapping was undertaken to identify the
potential for patient reporting, rather than a conclusive exercise on which measures to apply, and
the implementation of this COS will be facilitated by ongoing research to align relevant outcomes to
appropriate measurement tools with respect to several psychometric properties. For example, FDA
cites the PRO Common Terminology Criteria for Adverse Events (PRO-CTCAE) to capture
symptomatic adverse events (AEs)(16). This is important given underreporting of symptomatic AEs
by clinicians (19, 46). Additionally, the FACT-Br, identified in the registry review, contains an item
(FACT GP5) increasingly cited by regulators for use as a single item measure of tolerability linked
with the ability or desire of the patient to adhere to the dose or intensity of therapy(7),
corresponding to the ‘overall tolerability’ subdomain in the COS.

This COS forms part of an international effort to unify and improve practice in neuro-oncology and
promote patient-centricity. The Response Assessment in Neuro-Oncology Patient Reported
Outcomes (RANO-PRO) working group with colleagues from the Fast Track Core Assessment Group
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(COA) Group has identified patient-reported core symptoms and functions for high-grade glioma
(17) and the PRO measures already used in brain tumour studies (14). The COS developed in this
study addressed all outcome types and the wider spectrum of glioma. Nonetheless alignment of
constructs in areas such as cognition, seizures, symptomatic adverse events and physical/role
functioning are identified. A notable exception is the symptom of pain, identified as a construct in
the RANO collaborative report with a subsequent analysis demonstrating worsening of this symptom
construct with disease progression (47). This was not prioritized by any of the stakeholder groups in
the COBra study, being excluded by all stakeholder groups during the Delphi phase. Though
qualitative interview and Delphi participants were largely based in the UK, the methodological
approach used and alignment of the final COS with international outcome standardisation in cancer
and glioma support its contribution to the ongoing development of an internationally applicable core
outcome set. Ongoing collaboration with the RANO-PRO working group and COS development in
meningioma(48) will allow for continued standardisation of outcomes and terminology.

Strengths and limitations

The study had methodological strengths and weaknesses. Including a diverse data sources ensured
identification of wide range of outcomes, including collecting original qualitative data to integrate
the patient and caregiver perspective. Trial registry review is increasingly used(49) and minimises
reliance on often incomplete outcome reporting in glioma trial publications(50). There are
limitations to this approach—inconsistent registry use globally, questionable completeness and
specificity, and outdated entries. However, the quality of registration is improving(51) and trial
registration is associated with subsequent use and publication of the same outcomes defined in their
protocols as in their published reports(52).

The flexible and responsive recruitment strategy and monitoring enabled through recruitment via
charities and social media allowed purposive sampling and participation across the spectrum of
glioma. Balanced inclusion of individuals with a range of diagnoses was critical for meeting the study
aim to finalise a COS representative of all gliomas, realised through accessible, person-centred study
design. However, the recruitment strategy relied on internet-based methods which are increasingly
recognised to limit participation from particular groups(53) and we were unable to verify
participants’ self-reported diagnoses. Recruiting those identifying with ethnicities besides White
British was not successful. Data protection standards restricted our efforts to sample on this basis
and support groups we identified to promote the study to individuals from specific ethnic
backgrounds worked with people with a range of cancers rather than glioma specifically. This has
implications for generalisability and further validation with particular groups of interest should be
explored where this can be justified, including through additional qualitative exercises with specific
groups. While underrepresentation including in terms of ethnic minority status in cancer research is
well documented(54), evidence suggests there is limited disproportionate burden of glioma in terms
of incidence or survival on this basis(55), potentially mediating this limitation. However, future
research would benefit from investing resource in anticipating and addressing barriers to
participation that limit the generalisability of our findings to a diverse UK population(56). We
experienced difficulty recruiting pharmaceutical representatives and those from regulatory bodies to
the Delphi, despite representation of these within study team contacts. This may be due to small
numbers of individuals or reluctance to participate due to perceived impartiality. This may limit
whether the COS represents their views and priorities, potential future uptake and buy-in. However,
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there is alignment between our COS and core PRO domains favoured by the FDA and other
regulators.

Free text analyses enabled insight into participants’ experience within the Delphi. Instances where
participants described changing their rating based on the views of other stakeholder groups
evidences the Delphi consensus-generating process. The outcomes language and definitions and the
Delphi survey were co-developed and piloted with PPl team members and the public to ensure
clarity and suit functional requirements of those with glioma(57). However, some free text
comments show that participants may have misunderstood the purpose of the Delphi and the
outcome prioritisation process, though interpretation is limited by the brief text provided and being
unable to follow up with them. Further efforts are required to promote accessibility of COS
development for members of the public(58).
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Figure Captions:

[Figure 1] ILLUSTRATION OF CORE OUTCOME SET DEVELOPMENT PROCESS

[Table 1] DEMOGRAPHIC TABLE LIVED EXPERIENCE PARTICIPANTS — PATIENTS AND CARERS
[Table 2] DEMOGRAPHIC TABLE FOR DELPHI PARTICIPANTS FOR EACH ROUND

[Table 3] TABLE OF DEMOGRAPHIC CHARACTERISTICS OF CONSENSUS MEETING PARTICIPANTS
[Table 4] FINAL CORE OUTCOME SET, NUMBER OF VOTING ROUNDS AND SCORES

[Table 5] TRIAL REGISTRY REVIEW PATIENT-REPORTED OUTCOME MEASURES MAPPED TO FINAL
CORE OUTCOME SET DOMAINS.
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g 5 Search A (Trial Registry Review) — 25 outcomes;
‘3 = Search B (Qualitative Systematic Review) — 18 outcomes;
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= B 20 outcome definitions revised
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10 outcomes added by participants
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v
c 45 outcomes reviewed by research team
'% (22 outcomes ‘consensus in’;
'Tf 23 outcomes ‘no consensus’)
-
-
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o outcome domains, , -
< 2 ‘consensus in’ outcomes proposed for removal, 3 ‘consensus in
© 1 ‘consensus in” outcome proposed for removal during outcomes removed
consensus meeting, (on the basis not
23 ‘no consensus’ outcomes reviewed by consensus, applicable across
reviewed by 13 consensus meeting participants all interventional
> trials of glioma)
» 23 ‘no consensus’
outcomes not
v added to final COS
COS formed of 7 outcome domains
(comprised of 19 outcomes)

[Figure 1] ILLUSTRATION OF CORE OUTCOME SET DEVELOPMENT PROCESS
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Demographics Patients Caregivers
TOTAL| 19 7
Age (mean, range) | 46, 27-66 50, 39-60
Gender
- Female| 7 5
- Male| 12 2
Ethnicity
- White, British | 17 6
- Asian/Asian British — [Indian] [Pakistani] [Bangladeshi] | 2 0
[Chinese] [Any other Asian background]
- Unclear| O 1
Self-reported diagnosis | 2007-2021
Glioma type
- Glioblastoma | 6 3
- Astrocytoma | 4 1
- Oligodendroglioma| 3 1
- Anaplastic astrocytoma | 2 0
- Anaplastic pilocytic astrocytoma | 1 1
- Anaplastic oligodendroglioma | 1 0
- PXAtumour| 1 0
- Grade3glioma| 1 1
Glioma grade
- Grade2| 8 2
- Grade3| 4 2
- Graded| 7 3

[Table 1] DEMOGRAPHIC TABLE LIVED EXPERIENCE PARTICIPANTS — PATIENTS AND CARERS
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Delphi Survey demographics (both round participants)

Demographics

Stakeholder

Patients | Caregivers Clinicians/ Other
other
healthcare
professionals
Stakeholder group 34 14 19 Researchers —4
Third Sector -4
Regulator — 2
Pharmaceutical -
1
Age (Range) 22-67 27-70 26-59 25-55
Gender
- Female 16 (47%) | 8 (57%) 6 (32%) 7.(70%)
- Male 18 (53%) | 6(43%) 13 (68%) 3 (30%)
Ethnicity
- White, British 33 (97%) 14 (100%) |14 (74%) 8 (80%)
- Asian/Asian British 1(3%) 0 (0%) 3 (16%) 0 (0%)
- Black/Black British 0 (0%) (0%) 1(5%) 0 (0%)
- Other ethnic group 0(0%) (0%) 1(5%) 1(10%)
0 (0%) (0%) 0 (0%) 1 (10%)
- Prefer not to say
Region
- England 27 (79%) 13 (93%) 12 (63%) 6 (60%)
- Northern Ireland 1(3%) 0 (0%) 0 (0%) 0 (0%)
- Scotland 4.12%) 1(7%) 6 (32%) 2 (20%)
_ Wales 1(3%) 0 (0%) 1 (5%) 1 (10%)
1(3%) 0 (0%) 0 (0%) 1 (10%)
- Prefer not to say
Participated in a trial
- Yes 8 (24%)
- No 26 (76%)
Relationship to patient
- Spouse 9 (64%)
- Parent 1(7%)
- Child 3(21%)
- Other (Sibling) 1(7%)
Self-reported glioma diagnosis
- Astrocytoma 6 (18%) 1(7%)
- Anaplastic astrocytoma 4 (12%) 1(7%)
- Glioblastoma 11 (32%) 6 (43%)
. . 7 (21%) 2 (14%)
- Ollgoden.droglloma . 2 (6%) 0 (0%)
- Anaplastic oligodendroglioma 1 (3%) 0 (0%)
- Diffuse astrocytoma 1(3%) 0 (0%)
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Neuroectodermal tumour

Optic nerve glioma
Unknown/Unclear

0 (0%) 1(7%)
2 (6%) 3 (21%)

Self-reported glioma grade

-  Grade?2 12 (35%) 2 (14%)
- Grade 2/3 4 (12%) 1 (7%)
- Grade3 6 (18%) 0 (0%)
1(3% 1(7%
- Grade3/4 1(§ (29)%) ; ESO‘;;)
- Grades 13%) | 3(21%)
- Unknown/Unclear
Professional role
- Neurosurgery 10 0
- Neurooncologist 5 0
- Nurse i 8
- Radiographer . :
- Researcher 0 .
- Third Sector 0 5
- Regulator 0 1
- Pharmaceutical 1 0
- Other
Secondary Roles
- Caregiver | 1
- Clinician/ other healthcare professional | 3
- Researcher | 8
- Policymaker 1

Round 1 demographics — attrition between Round 1 to Round 2

Clinicians/Researchers

Patients | 7 —1 Glioblastoma, 1 Oligodendroglioma, 1 PXA tumour, 1

Low grade glioma, 1 Diffuse midline glioma, 1 Anaplastic
oligodendroglioma, 1 Diffuse astrocytoma*

Caregivers | 7 - 4 carers of Glioblastoma, 2 carers of

Oligodendroglioma, 1 unknown/unclear*

5 — 3 neurosurgeons, 1 oncologist, 1 researcher

*self-reported diagnoses

[Table 2] DEMOGRAPHIC TABLE FOR DELPHI PARTICIPANTS FOR EACH ROUND
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Participant Stakeholder No Representation
group
Patients 3 3 Glioblastoma
Caregivers 2 1 Glioblastoma
1 Astrocytoma
Healthcare Professional 5 1 Consultant neurosurgeon
1 Neurosurgeon and researcher
1 Neurosurgery and Neuro-oncology PhD candidate
1 Manager of neuro-oncology network
1 Consultant Psychiatrist
Researcher 1 1 Clinical researcher
Third Sector 1 1 Third Sector
Regulator 1 1 Regulator
Policymaker 1* — | [See healthcare professionals — secondary role of working in
‘Health Policy’]
*duplicate role, not included in final. number count
TOTAL 13

[Table 3] TABLE OF DEMOGRAPHIC CHARACTERISTICS OF CONSENSUS MEETING PARTICIPANTS
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Outcome domains, outcomes, and definitions

Final voting
results
[Consensus
meeting]

Retain

Remove

Survival

- Overall Survival
In a clinical trial, the time to a person’s death from any cause, starting from the time
they joined the trial.

- Survival Rate
In a clinical trial, the time from when a person starts a trial, to when their disease
worsens or they die.

- Survival without neurocognitive deterioration
The time from when a person starts a clinical trial to when their neurocognitive
symptoms (e.g., memory) become worse or they die due to any cause, whichever occurs
first.

75%

25%

Adverse Events

- Frequency of adverse events
How often a person experiences any unfavourable, unexpected symptoms or signs that
may be related to the treatment, including neurological adverse events (e.g., seizure
activity), in a given time period.

- Severity of adverse events
The severity of any unfavourable, unexpected symptoms or signs a person experiences
that may be related to the treatment, including neurological adverse events (e.g.,
seizure activity).

- Interference of adverse events
How unfavourable, unexpected symptoms or signs a person experiences, interferes with
their daily activities. These may be related to the treatment, including neurological
adverse events (e.g., seizure activity).

- Overall Tolerability
The degree to which adverse events (symptoms or signs) of the intervention (e.g.,
chemotherapy or peer support), can be tolerated by a person, overall.

- Evaluation of late adverse events
The assessment of unfavourable, unexpected late symptoms or signs of an intervention
(e.g., chemotherapy or peer support), experienced by a person after the intervention
period has finished.

83%

17%

Activities of Daily Living

- Activities of daily living — basic
A person’s daily functioning including feeding, personal toileting, bathing, dressing and
undressing, getting on and off a toilet, controlling bladder, controlling bowel, moving
from wheelchair to bed and returning, walking on level surface (or propelling a
wheelchair if unable to walk) and ascending and descending stairs.

- Activities of daily living — instrumental
A person’s ability to undertake activities which allow them to live independently and
participate in the community (including driving/ transportation, work, shopping, cooking
meals, participating in social activities).

- Performance Status

92%

8%
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A measurement of a person’s overall function, including mobility, self-care and work.

Health-related Quality of Life

- Health-Related Quality of Life
A person’s assessment how their physical, emotional, social or other types of well-being
are daffected by glioma or its treatment.

92%

8%

Seizure Activity
- Seizure Activity
An overall measure of how often a person experiences seizures and their severity.

83%

17%

Neurocognitive Function
- Neurocognitive Function
An overall assessment of a person’s neurocognitive function.

- Higher Executive Function
A person’s ability to plan, execute and monitor their goals.

- Memory
A person’s ability to register and store information, and retrieve it as needed.

- Dysphasia
A person’s experience of difficulty in comprehending or expressing language in-its
written or spoken form, sometimes described as aphasia.

83%

17%

Physical Function

- Hemiparesis
A person’s experience of difficulty or inability to intentionally move parts of the body or
to coordinate movements.

- Vision
A person’s experience of partial and/or double vision.

92%

8%

Table 4] FINAL CORE OUTCOME SET, NUMBER OF VOTING ROUNDS AND SCORES.
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MDASI-BT

ADL {basic and
instrumental):
B: general
activity, walking
I: work,
enjoyment of
life

EORTC QLQ-C30
ADL {basic and
instrumental) B:
carrying
shopping,
walking, eating,
dressing,
washing, using
toilet; I: work,
hobbies, leisure
time activities,
social and
family
interference
due to
symptoms

EQ-5D-5L
ADL {basic and
instrumental)

concentrating

EORTC QLQ-BN20
- Dysphasia

EORTC QLQ-C30

- Memory

- Cognitive
Function
{concentrating,
reading, watching
™)

Core Survival Adverse Events Health-related Seizure Activity Cognitive Physical Function
Outcome Set Quality of Life Function
domains
Registry - EQ-5D-5L
Review —
patient- EORTC QLQ-
reported BN20
outcome
measures ECRTC QLQ-C30
{PROM}
MDASI-BT
FACT-Br
LASA {Linear
Analogue Self
Assessment)
Registry - FACT-Br FACT-Br FACT-Br FACT-Br FACT-Br
Review — - Overall - Activities of - Seizure Activity: - Memory Br3 - Hemiparesis:
Quality of Tolerability: GP5 | daily living Br2, Br5 Dysphasia Br8, Br19, 20, 21
life PROM [definition of {ADL) Br9 - Vision: Bré
overlap with GP5 below — {instrumental): MDASI-BT - Cognitive and
cos encompassing Physical, social - Seizures Executive LASA
domains frequency, and Functional Function Brl, - Mobility
severity and well-being - ECRTC QLQ-BN20 Bri1, Br13, Bri5,
interference of work, enjoying - Seizure {‘did you | Br16, Br17 MPDASI-BT
adverse events] life, usual have seizures’) - Hemiparesis
activities; LASA {weakness on cne
Additional - Speech side)
concerns - Vision {problems
{driving, MDASI-BT with vision)
independence, - Memory:
basic activities) difficulty EQRTC QLQ-BN20
remembering - Vision
LASA {writing, - Dysphasia - Hemiparesis
mobility, self- {difficulty
care, physical speaking)
activity, - Cognitive
recreation, Functicn,
social life, Executive function
housework, —difficulty
family relations understanding,
difficulty

[Table 5] TRIAL REGISTRY REVIEW PATIENT-REPORTED OUTCOME MEASURES MAPPED TO FINAL CORE OUTCOME

SET DOMAINS.
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