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ABSTRACT

Introduction Conventional interventional modalities for
preserving or improving cognitive function in patients with
brain tumour undergoing radiotherapy usually involve
pharmacological and/or cognitive rehabilitation therapy
administered at fixed doses or intensities, often resulting
in suboptimal or no response, due to the dynamically
evolving patient state over the course of disease. The
personalisation of interventions may result in more
effective results for this population. We have developed the
CURATE.AI COR-Tx platform, which combines a previously
validated, artificial intelligence-derived personalised
dosing technology with digital cognitive training.

Methods and analysis This is a prospective, single-
centre, single-arm, mixed-methods feasibility clinical trial
with the primary objective of testing the feasibility of the
CURATE.AI COR-Tx platform intervention as both a digital
intervention and digital diagnostic for cognitive function.
Fifteen patient participants diagnosed with a brain tumour
requiring radiotherapy will be recruited. Participants will
undergo a remote, home-based 10-week personalised
digital intervention using the CURATE.Al COR-Tx

platform three times a week. Cognitive function will be
assessed via a combined non-digital cognitive evaluation
and a digital diagnostic session at five time points:
preradiotherapy, preintervention and postintervention

and 16-weeks and 32-weeks postintervention.

Feasibility outcomes relating to acceptability, demand,
implementation, practicality and limited efficacy testing as
well as usability and user experience will be assessed at
the end of the intervention through semistructured patient
interviews and a study team focus group discussion

at study completion. All outcomes will be analysed
quantitatively and qualitatively.

Ethics and dissemination This study has been

approved by the National Healthcare Group (NHG) DSRB

2,3,4,6,11

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is a prospective, mixed-methods feasibility trial
to inform a future clinical trial.
= The behavioural component will provide insights
into how to further develop the intervention for
the patient population as well as how to scale for
a larger multisite randomised control by including
patients and study team members (clinicians/data
team members).
This feasibility trial is a model for a decentralised
trial in which patients can undergo treatment in the
comforts of their own home and clinicians can mon-
itor their progress.
The non-randomised single-arm feasibility trial does
not simulate a randomised control trial as closely
as a randomised pilot and is limited in informing on
issues that may arise from the logistical process
on a larger scale, including future decisions on de-
termining eligibility criteria from a diverse patient
population.
The digital nature of this intervention requires a
higher level of technological literacy and skills
which may be intimidating to some, introducing
potential bias in recruitment and may have limited
generalisability to other countries owing to cultural
differences.

(DSRB2020/00249). We will report our findings at scientific
conferences and/or in peer-reviewed journals.
Trial registration number NCT04848935.

INTRODUCTION
Patients with brain tumours who undergo
radiotherapy exhibit cognitive impairments
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throughout the course of their condition. These impair-
ments often include decline in memory, attention and
executive function, and they can be attributed to the
tumour itself and/or side effects of its treatment.'™
Cognitive deficits are reported to occur before radio-
therapy treatment and in between 50% and 90% of
adult patients 6months after treatment." *® Such high
prevalence, coupled with the increase in life expectancy
of patients with brain tumour necessitates the need for
appropriate strategies that preserve and improve cogni-
tive functioning in brain tumour survivors.

To date, pharmacological interventions and cogni-
tive rehabilitation therapy (CRT) have been the main
approaches used to preserve and improve cognitive
functioning in these patients.' Pharmacological inter-
ventions typically include repurposed medications for
cognitive functioning in other conditions, such as done-
pezil, armodafinil, modafinil and methylphenidate.'
However, evidence of the efficacy of these pharmaco-
logical interventions is limited and trial endpoints are
often unmet." *'* CRT involves neuropsychological inter-
ventions that are meant to augment various domains of
cognitive function through the mechanism of neuroplas-
ticity.! CRTs can be provided directly to an individual or
in group settings, conducted at home or in dedicated
rehabilitation centres, and delivered face-to-face by a
qualified clinician as pen-and-paper exercises or through
computerised programmes.! CRTs have shown promise
with improvements in desired cognitive performance
reported after their use in some patients.' ” " However,
these findings are limited and inconsistently reported
across studies, warranting further development of more
robust CRT5 for this population.

In both the pharmacological and CRT modalities, the
reported treatment regimens are typically administered
as a one-sizefits-all intervention with fixed doses or
training intensities for the duration of the treatment for
all patients. However, not only does the state of patient
typically evolve over the duration of their condition,
but each patient also experiences variable factors, such
as tumour burden (eg, size, position and type), base-
line cognitive abilities, treatment type and response (eg,
efficacy, side effects, etc). As such, it remains possible
that these uniform one-size-fits-all, fixed dose interven-
tions are a large contributing factor to the suboptimal
responses experienced by some patients.'* To be more
effective, interventions that aim to preserve and improve
cognitive functioning should treat each patient as an indi-
vidual case, with the treatment tailored to that individual.
Therefore, there is an urgent need to develop therapies
that are personalised and that can dynamically adapt
throughout the course of the condition for patients with
brain tumour who undergo radiotherapy. Recently, artifi-
cial intelligence (AI) has established itself as a paradigm-
shifting technology in healthcare with the potential to
transform many aspects of patient care, if used appropri-
ately.”” In particular, AI shows great potential in person-
alising care for patients from diagnosis to treatment

selection and optimising intervention."* '® As such, inte-
grating Al into CRT5 is a plausible solution to overcome
the aforementioned challenges and pitfalls of the current
one-size-fits-all, fixed-dose interventions.

Commonly, A health technologies are developed from
the big data paradigm in which population data and
advanced statistical analyses are harnessed to diagnose
and treat individual patients based on their demographics
and disease history.'” These are often highly successful,
but require large population datasets and substantial
prior knowledge of the targeted condition in order to
personalise care and avoid common biases.'* '*'® Further,
while these methods can account for interpatient vari-
ability to identify appropriate care strategies, they have
limited ability to account for the intrapatient variability
of a dynamically changing patient state throughout the
course of their condition.'* In contrast to the big data
paradigm, small data paradigm Al health technolo-
gies framed to serve N-of-1 medicine require as little as
only a patient’s own data to deliver personalised care by
rapidly capturing their own response to a treatment over
time."* 1192 AT for N-of-1 medicine may be a favour-
able approach to dynamically modulate an intervention
with the goal of optimising the efficacy for a patient over
time'’, and therefore has potential to improve interven-
tions aimed at preserving and improving cognitive func-
tion in patients with brain tumour.

CURATE.AI is a small data, Al-derived, indication-
agnostic and mechanism-independent platform that
maps the relationship between an intervention intensity
input and the phenotypic response output for a patient,
using exclusively their own data.”’ It is based on a previ-
ously established observation that a quadratic surface
can closely represent the relationship between varying
intervention intensities input and measurable pheno-
typic response output in a human system.”*” Using
this premise, the platform is prospectively calibrated by
correlating patient-specific responses to a range of inter-
vention intensities to create a patient’s individualised
CURATE.AI profile. The prospectively calibrated profile
is then paired with an intensity optimisation process to
predict the patient’s phenotypic response output for a
specified intensity input and to provide treatment inten-
sity recommendations for optimised results. Importantly,
the individualised CURATE.AI profile can be continu-
ously recalibrated as the patient evolves throughout the
course of their condition.

To date, the validity of CURATE.AI has been success-
fully demonstrated, both retrospectively and prospec-
tively, for single drug optimisation of immunosuppression
therapy® and for combination drug optimisation of
oncology therapy.® * Most recently, CURATE.AI was
demonstrated as an integral part of a cognitive training
platform to derive individualised learning profiles for
young adults.”® More specifically, in the prospective,
proof-of-concept study, the CURATE.AI platform was
used to derive personalised learning profiles of healthy
participants while they completed a multitasking
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cognitive training paradigm. The personalised learning
profiles were generated by correlating a participant’s
performance improvement to their performance at
various intensities of the multitasking cognitive training
paradigm. Overall, these profiles revealed substantial
differences between individual performance at various
intensity levels and demonstrated that individual-specific
exposure to different training intensities is required to
achieve maximum performance improvement during
the multitasking cognitive training paradigm. The ability
of the CURATE.AI platform to identify individualised
training profiles provides the foundation for the optimis-
ation of non-pharmaceutical therapies, such as CRTs.

Therefore, to address the urgent clinical need for
a dynamic, personalised therapy that is effective in
preserving and improving cognitive functioning in
patients with brain tumour who undergo radiotherapy,
we have developed the CURATE.AI COR-Tx platform as
a digital therapeutic (DTx) with the potential to be used
as a treatment and diagnostic tool. DTx are evidence-
based software programmes that prevent, manage or
treat a medical condition or disease that can be used
independently or together with other modalities to
deliver care directly to patients.”> DTx are typically easily
deployable for athome use and efficacy measurements
(eg, scoring) can be given back to the individual as feed-
back, both of which may contribute to improved patient
compliance and efficacy.'® The CURATE.AI COR-Tx
platform combines CURATE.AI with tablet-ready digital
cognitive training tasks as the interface. The CURATE.
AI COR-Tx platform can dynamically optimise the treat-
ment for the entire duration a patient’s care. This may
result in improved cognitive function in these patients, as
compared with traditional one-size-fits all, fixed-intensity
CRTs, and potentially serve as an effective, interventional
modality for patients with brain tumour who undergo
radiotherapy. Further, as the CURATE.AI COR-Tx plat-
form can be used throughout the duration of the condi-
tion, from initial diagnosis to after radiotherapy treatment,
it is possible that performance measures captured by the
digital cognitive training tasks may have the capacity to
remotely establish cognitive function levels by detecting
and monitoring a patient’s own ability and changes at
dedicated time points and over time.

Objectives

The primary objective of this trial is to test the feasibility
of the CURATE.AI COR-Tx platform as a digital interven-
tion (DI) and a digital diagnostic (DD) for cognitive func-
tion in patients with brain tumour postradiotherapy. The
secondary objective of this trial is to assess the usability
of the CURATE.AI COR-Tx platform. Further explor-
atory objectives are to assess user experience (UX) with
the CURATE.AI COR-Tx platform. Additionally, as the
participants will use the CURATE.AI COR-Tx platform
throughout the duration of their care, it is possible that
the objective, quantifiable physiological and behavioural
data collected from the DTx, known as digital biomarkers,

may offer the ability to detect changes in cognitive func-
tion, such as improvement or decline, in these partici-
pants.”® Therefore, an additional exploratory outcome
will include capturing and preliminary evaluation of
potential digital biomarkers for cognitive function during
the DI sessions. The results of this clinical feasibility trial
will provide data required to design a definitive future
multisite randomised control trial (RCT) to assess the
efficacy of the CURATE.AI COR-Tx platform.

METHODS AND ANALYSIS

This trial is registered and published at ClinicalTrials.gov
(NCT04848935). This protocol was prepared in adher-
ence to the Consolidated Standards of Reporting Trials
(CONSORT) extension for randomised pilot and feasi-
bility trials reporting guidelines* and Standard Protocol
Items: Recommendations for Interventional Trials
(SPIRIT).*

Trial design

This is a prospective, single-centre, single-arm, mixed-
methods feasibility clinical trial. The start date for this
study was in April 2021 and is expected to run until April
2024. The outcome of this trial will provide data required
to design a definitive, future, multisite RCT. Criteria
for progression to a future larger trial will be based on
the combined qualitative and quantitative feasibility of
primary and secondary outcomes.

Study setting and participants

Fifteen patient participants will be recruited from the
Department of Radiation Oncology, National University
Cancer Institute Singapore (NCIS), part of the National
University Health System (NUHS) in Singapore. Clinical
investigators will recruit patients according to eligibility
requirements during routine clinical visits prior to the
planned commencement of partial or whole brain radio-
therapy. Written informed consent will be gained from
each participant prior to inclusion in this study. The
rolling recruitment period for this study is between May
2021 and July 2023. Participants who are removed or who
drop-out will not be replaced.

Eligibility criteria
Inclusion criteria: patient participants (1) with a
neoplastic condition (benign or malignant) involving the
brain or skull requiring radiotherapy (with or without
chemotherapy); (2) aged >21 years; (3) Eastern Cooper-
ative Oncology Group (ECOG) Performance Status of 0
to 2; and (4) with a life expectancy of at least 6 months.
Exclusion criteria: patient participants (1) undergoing
stereotactic radiosurgery (single fraction); (2) under-
going reirradiation to the same area of the brain; (3)
unable to give informed consent; (4) who cannot under-
stand spoken English language; (5) physically incapable
of using a computer tablet (either due to vision loss or
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Modified Multi-Attribute Task Battery
(MATB-M)

Figure 1

dominant hand weakness); and (6) who are pregnant or
breastfeeding women.

Consent procedure

The lead clinical coordinator will meet potential partici-
pants at their outpatient appointment where they will be
provided with a consent form, participant information
leaflet and a verbal explanation of the study. Participants
who are willing to take partin the study will sign a consent
form and an appointment for baseline testing prior to
commencement of their radiotherapy treatment will be
scheduled (online supplemental material 1).

Intervention

CURATE.AI COR-Tx platform

The CURATE.AI COR-Tx platform involves in-house
developed tablet adaptations of multitasking, percep-
tual learning and executive processing digital cognitive
training tasks which serve as the interface of the DI and
DD. In the DI, the intensity of each task will be inde-
pendently modulated by CURATE.AI, described in detail
in subsequent sections, resulting in a dynamically person-
alised DTx CRT for each user. In the DD, the intensity of
each task will be fixed and predefined for all users. One
or more of the digital cognitive training tasks may serve
as the interface for the CURATE.COR-Tx DI or DD. The
digital cognitive training tasks of the CURATE.AI COR-Tx
platform are depicted in figure 1 and described in detail
below.

Modified multiattribute test battery

The multiattribute test battery (MATB) is a flight deck
simulator originally developed by the National Aeronau-
tics and Space Administration® and further redefined
by the United States Air Force.”” MATB is a multitasking
paradigm that requires users to respond to the demands
of four tasks simultaneously. The tasks require users to
respond to auditory commands, track a target with a
joystick, monitor system gauges for deviant readings
and problem-solve to maintain fuel levels. The software
was originally developed to be played on a computer
with a monitor, joystick and headphones. In this current
trial, participants will use a modified version of MATB
(MATB-M) that our research team has developed.

Perceptual Learning Task
(PLT)

CURATE.AI COR-Tx platform digital cognitive training tasks.

Updating Memory Task
(UMT)

MATB-M is a tabletready, modernised and gamified
adaptation of MATB that allows for remote operation
(figure 1). MATB-M still replicates the functionality of
MATB without the auditory command task and requires
a user to complete multiple subtasks simultaneously. The
intensity, or difficulty, of each subtask within MATB-M can
be modulated, primarily by adjusting the frequency of
critical events that demand evaluation and/or response.
Performance is measured by a composite score of accura-
cies and reaction times in event solving of the individual
tasks.

Perceptual learning task

The perceptual learning task is an online adaption of the
orientation discrimination task with Gabor patches from
Lengyel and Fiserfigure 1).*® Users are first shown a refer-
ence Gabor patch followed by a modified test Gabor patch
that may be oriented clockwise or counter-clockwise.
Users are required to indicate the direction of rotation.
Difficulty can be adjusted by changing the degree of simi-
larity between the two stimuli or by changing the stimu-
li’s visual contrast levels. Performance is measured by the
accuracy of correct discriminations.

Updating memory task

The updating memory task is an online adaptation of the
number memory task protocol from Morris and Jones
(figure 1).*? In this task, a list of several numbers or letters
will be presented serially for a designated time per item.
Users are required to recall the last four items presented
in the list. Difficulty can be adjusted by increasing the
length of the list of items presented. Performance is
measured by the accuracy of correctly recalled sequences.

CURATE.AI

CURATE.Al in this context refers to the CURATE.AI soft-
ware used in the backend of the CURATE.AI COR-Tx
platform that generates the calibrated, individualised
profiles and subsequent training intensity recommen-
dations for a DI training session. The Health Sciences
Authority in Singapore classifies CURATE.AI as a Class B
medical device (low to moderate risk), which is defined as
all active therapeutic devices that are software, or which
are intended to administer or exchange energy to, or
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CURATE.AI COR-Tx platform (DI} CURATE.Al COR-Tx platform as a digital intervention (session intensity guided by CURATE Al for each patient using their own data)
| CURATE.AI COR-Tx Platform (DD): CURATE Al COR-Tx platform as a digital diagnostic (session intensity is a fixed sequence for all patients)

I Post-CURATE Al COR-Tx platform (DI) semi-structured interview

To: Pre-radiotherapy cognitive evaluation

Variable time to start CURATE Al COR-Tx platform (DI) post radiotherapy dependent on patient’s recovery and follow-up clinical appointment

T4 Post-radiotherapy cognitive evaluation and DD session; baseline of the CURATE Al COR-Tx (DI)

ACER= T;-To. Effect of radiotherapy on cognitive function
T,: Post-CURATE.Al COR-Tx platform DI cognitive evaluation and DD session

ACEw= T,-Ty: Effect of CURATE Al COR-Tx platform (DI) on cognitive performance

T5: Post-CURATE.Al COR-Tx platform DI cognitive evaluation and DD session
T4 Post-CURATE.Al COR-Tx platform DI cognitive evaluation and DD session

ACEw, = T5-Ty: Effect of CURATE.Al COR-Tx platform (DI) on cognitive performance retention
ACEy;= T,-Ty: Effect of CURATE Al COR-Tx platform (DI) on cognitive performance retention

Essential: Ty T,
Desirable: Ty Ts;
Optional: Ty

Figure 2 Feasibility SPIRIT trial schedule and investigations. DD, digital diagnostic; DI, digital intervention; SPIRIT, Standard

Protocol ltems: Recommendations for Interventional Trials.

with the human body. We have filed the accompanying
Clinical Research Materials notification (CRM-N) under
the National University of Singapore, for the intended
purpose of providing training intensity recommendations
within this clinical feasibility trial.

CURATE.AI recommendation

CURATE.AI will be used to provide training intensity
recommendations for the DI component of the CURATE.
Al COR-Tx platform. In CURATE.Al-guided training
sessions, for each participant, CURATE.AI will undergo
an initial calibration period with the aim of generating a
personalised profile based on the treated participant’s own
data only. During this initial calibration period, CURATE.
Al will provide calibration-intent training recommen-
dations to collect data on the participant’s phenotypic
response, as measured by their performance, to a range
of training intensities on a given DI task. CURATE.AI will
then provide dynamic intensity recommendations for the
remainder of the training session. CURATE.AI intensity
recommendations will be within a prespecified intensity
range of 13 difficulty levels. This process will be repeated
for all CURATE.Al-guided training sessions in the DI and
will continue until the end of the 10-week intervention.

Trial schedule and investigations
The feasibility SPIRIT trial schedule is summarised in
figure 2 and investigations are described in detail below.
Participants will undergo a combined non-digital cogni-
tive evaluation and a 10-15min DD session at time points
T-T,.
T,: preradiotherapy combined non-digital cognitive
evaluation and DD session.

T, is a pre-radiotherapy session to evaluate cognitive
function prior to radiotherapy. This may not always be
possible due to the short time frame between the deci-
sion to undergo radiotherapy and its commencement.
T, is a desirable timepoint, but not essential.

T,: postradiotherapy combined non-digital cognitive
evaluation and DD session.

T, is a post-radiotherapy and pre-DI session to evaluate
baseline cognitive function prior to the DI. T, is an es-
sential timepoint.

CURATE.AI COR-Tx platform DI
Participants will complete three 12-15min DI sessions
per week (Monday, Wednesday and Friday) over 10 weeks
for a total of 30 sessions. The CURATE.AI COR-Tx plat-
form interface can be any of the three digital cognitive
training tasks for a participant. Reminders about training
sessions will be regularly sent to participants during the
intervention from the clinical coordinator. These sessions
will be completed at home on tablets provided by the
study team.
T,: post:CURATE.AI COR-Tx platform DI combined
non-digital cognitive evaluation and DD session.
T, is a post-DI session to evaluate cognitive function
after completion of the DI. Additionally, semistruc-
tured interviews exploring other feasibility outcomes
(detailed in later sections) will occur within 5days of
DI completion. T, is an essential timepoint.
T, and T,: post:CURATE.AI COR-Tx platform DI com-
bined non-digital cognitive evaluation and DD sessions.
T, and T, are post-DI sessions 16 and 32 weeks after the
DI, respectively. These sessions evaluate mid-term and

Remus A, et al. BMJ Open 2023;13:€077219. doi:10.1136/bmjopen-2023-077219

5

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold
jooyoasaboysnwseig
V.11-Z39 juswpedaq e 520z ‘6¢ [14dy uo jwod fwqg-uadolway/:diy woiy papeojumoq "€20z 19903100 g U0 6TZ.L0-€202-uadolwa/9eTT 0T Se paysiignd 1siy :uado rINg


http://bmjopen.bmj.com/

long-term retention of the effect of the DI on cognitive
function. T, is a desirable timepoint. T, is an optional
timepoint dependent on a participant’s patient status
and condition.

Study completion

After completion of data collection and preliminary data
analysis for all participants, a focus group meeting of all
available trial team members will be held to discuss perti-
nent feasibility outcomes (detailed in subsequent sections
of this protocol) and the potential expansion of a future
multi-site RCT.

Sample size

We intend to recruit 15 participants for this study. As this
is a feasibility clinical trial with no prior data, we did not
perform formal sample size calculations. However, this
sample size is based on the number of patients who can
be practically and logistically recruited within the period
of this feasibility trial that will allow for a reasonable signal
to expand to a larger RCT.

Data collection, management and assessment

Outcomes

Primary outcomes

The primary outcome of this trial will be the feasibility
of the CURATE.AI COR-Tx platform as both a DI and
DD. Specific feasibility outcomes will be evaluated
through qualitative and quantitative methods and
analyses. Qualitative methods include 1hour semi-
structured patient interviews and a trial team member
focus group. The guide for the semistructured inter-
views is provided in online supplemental material 2.
The specific aspects of feasibility, as defined by Bowen
et al to be assessed in this trial include acceptability,
demand, implementation, practicality and limited
efficacy testing."” Details of feasibility outcomes
including definitions, measurement methods and
analysis methods are provided in table 1.

Secondary and exploratory outcomes

Secondary outcomes of this trial include the usability
of CURATE.AI COR-Tx platform as a DI and DD
in patients with brain tumour postradiotherapy.
Usability will be evaluated qualitatively as part of the
semi-structured interview session.

Exploratory outcomes will include the UX of the
CURATE.AI COR-Tx platform as a DI and DD in
patients with brain tumour postradiotherapy. UX
will be evaluated qualitatively in the semistructured
interview session. Further, as the participants will use
the CURATE.AI COR-Tx platform throughout the
duration of their care, it is possible that the objec-
tive, quantifiable physiological and behavioural data
collected from the DTx, known as digital biomarkers,
may offer the ability to detect changes in cognitive
function and declines in these patients.”” There-
fore, an additional exploratory outcome will include
capturing and preliminary evaluation of potential

digital biomarkers for cognitive function and decline
during the DI sessions.

Patient-centred outcomes

Cognitive function

The non-digital cognitive evaluations will be used to assess
different domains of cognitive functioning including
memory, verbal fluency, executive function and global
function and serve as the ‘gold standard’ comparison to
evaluate the limited efficacy of the CURATE.AI CORTx
platform as a DI and DD. All combined non-digital
cognitive evaluations will be performed by a clinical
neuropsychologist who will administer the test battery as
recommended by the Radiotherapy Oncology Group.*!
Memory impairment will be assessed using the Hopkins
Verbal Learning Test.*” Verbal fluency will be assessed
using the Controlled Oral Word Association Test.*’ Exec-
utive function will be assessed using the Trail Making
Test (Parts A and B).* Global cognitive functioning will
be assessed using the Mini-Mental State Examination.*
Patientreported health-related quality of life will be
assessed using the SF-36.*° Skill transfer will be assessed
using the Functional Assessment of Cancer Therapy-
Cognitive Function (FACT-Cog) " **and Cognitive Failures
Questionnaire.” Finally, the same clinical neuropsychol-
ogist will administer DD session which will be recorded
via the CURATE.AI COR-Tx platform. Each combined
non-digital cognitive evaluation and DD session will take
approximately 1 hour to complete and will be performed
at the Department of Radiation Oncology Clinic at NCIS.

Qualitative and statistical analysis

We will perform and report descriptive and inferential
statistical analyses of the quantitative outcome measures.
For qualitative outcomes thematic analysis will be used.
All interviews and focus group sessions will be recorded
and transcribed verbatim. Coding will be done manu-
ally. The analysis will follow the three stages: (1) data
will be descriptively labelled (open coding); (2) labelled
data will be grouped into categories based on literature
(secondary coding); and (3) understanding the catego-
ries to create broader themes/ assertions.”® We will not
statistically analyse exploratory outcomes.

Data availability

Data generated and/or analysed during this clinical feasi-
bility trial will be made available from the corresponding
author on reasonable request.

Safety monitoring and data storage

Safety monitoring

The clinically trained principal investigator (PI) will oversee
and monitor the conduct of this study to ensure the health
and safety of participants and the validity and integrity of the
data. Participants will be fully informed of the study require-
ments throughout the conduct of the study and should
comply with the research protocol or be allowed to with-
draw from participation. The PI will notify participants of
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any information relevant to their continued participation.
Specifically, the PI will review the research protocol, evaluate
the progress of the trial, including periodic assessments of
data quality and timeliness, participant recruitment, accrual
and retention, participant risk versus benefit, performance
of the trial site and other factors that can affect study
outcome. Scientific or therapeutic developments that may
have an impact on the safety of the participants or the ethics
of the study will be considered. The PI will make recommen-
dations to the Domain-Specific Review Board (DSRB) and
trial site concerning continuation or conclusion of the trial.
The PI will protect the confidentiality of the trial data and
the results of monitoring. CURATE.AI COR-Tx will only
recommend the training intensity within the pre-specified
intensity.

Safety reporting and monitoring

Adverse events (AEs) and serious adverse events (SAEs)
will be monitored and recorded. All AEs will be recorded
on the patient’s Case Report Form (CRF) from date of
informed consent to 30 days following the last therapy
session or initiation of new therapy, whichever occurs
first. All treatment-related AEs will be followed until reso-
lution of or until initiation of new therapy, whichever
occurs first. During the long-term follow-up period, only
secondary malignancies will be captured as AE. For both
AEs and SAEs, the investigator will provide a record of
the start and stop dates of the event, the action taken with
study treatment as a result of the event (eg, discontinua-
tion or reduction of study treatment) and outcome of the
event. In the event of a possible study treatment-related
AE, the investigator will to the best of his/her ability to
assess its relationship to the study treatment. If an AE is
considered serious, both the AE page/screen of the CRF
and the SAE Report Form will be completed.

Data storage

Participants will interact with the CURATE.AI COR-Tx
platform on trial provided tablets. Participant-identifying
information (name, contact number, email) and the data
linking subject identifiers and the subject identification
codes will be collected and stored on one of the laboratory
password-protected computers, which are kept in locked
office rooms by the clinical team, separately from the
research data to ensure that participants cannot be indi-
vidually matched to their data. Clinical data will be stored
on the Research Electronic Data Capture (REDCap)
platform, a secure web application for building and
managing online databases compliant with 21 Code of
Federal Regulations (CFR) Part 11, Federal Information
Security Management Act (FISMA), Health Insurance
Portability and Accountability Act (HIPAA) and General
Data Protection Regulation (GDPR), purposefully built
to support online and offline data capture for research.
While the study is ongoing, the deidentified (coded)
research data will be retrieved from REDCap by the
data analysis team and stored on one of the laboratory
password-protected computers, which are kept in locked

office rooms. Participants will be provided with a unique
account and password to access sessions on the CURATE.
Al COR-Tx platform. Only their own performance data
will be stored within their unique account and on the
secure cloud platform. Only the technical team will have
access to the CURATE.AI COR-Tx platform performance
data. Only the PI and collaborators will have access to the
de-identified trial data.

Audio recordings and transcripts (with no identifiers
revealed) of the semistructured interviews will be coded
and stripped of identifying information at the earliest
opportunity to ensure confidentiality of the participants.
Participant-identifying information will be discarded on
the completion of the research. Research data will be kept
for future meta-analyses (including power analyses) and
other occasions when the original data need to be refer-
enced. These data will be retained for at least 10 years.

Patient and public involvement

This feasibility clinical trial was designed without patient
and public involvement. However, this feasibility clin-
ical trial includes a mixed-methods approach including
semistructured patient participant interviews with aims to
explore acceptability, usability and UX of the CURATE.AI
COR-Tx platform as a DI and DD. The valuable input we
will receive from these patient participants will be incor-
porated into the design of a future RCT.

ETHICS AND DISSEMINATION

This study has been approved by the National Healthcare
Group (NHG) DSRB, reference: DSRB2020,/00249. Clinical
investigators will explain the protocol and obtain written,
informed consent from patients as per the protocol prior to
taking part in the study. We will report our findings at scien-
tific conferences and/or in peerreviewed journals. We will
not publish any personal health identifiers.
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