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Background

The systemic treatment of patients with metastatic renal cell
carcinoma (mRCC) has evolved tremendously during the last
couple of decades and survival has been significantly
improved [1]. To further improve treatment outcome, current
research focuses on the efficacy of combination treatment or
new drugs, but also in risk of introducing more, new or
unknown side effects [2-7]. In addition to the medical treat-
ment, other interventions are explored to improve overall
patient outcome. One intervention is the collection and use
of patient-reported outcome (PRO). The U.S. Food and Drug
Administration (FDA) defines PRO as ‘any report of the status
of a patient’s health condition that comes directly from the
patient without interpretation of the patient’s response by a
clinician or anyone else’ [8]. Basch et al. tested the active use
of weekly electronic PRO (ePRO) monitoring of patients
undergoing treatment for metastatic cancer in a randomized
phase Il study [9,10]. Their results showed significantly better
quality of life and survival in the intervention arm compared
to standard care. In the study, PRO data were assessed and
actioned upon in real-time (an active use of PRO), thereby
benefitting the patient who reported data. An active use of
PRO enables individualized patient care, strengthens clinical
decision making, and has the potential to detect side effects
and symptoms that would otherwise be overlooked or
reported with delay. This article describes the PRORECECA,
an acronym for Patient-Reported Outcomes by patients with
metastatic REnal CEll CArcinoma, study as presented in the
protocol version 1 dated 29 September 2022. In the
PRORECECA study, we focus on the effect of an active use of
ePRO and physical function. Physical function can be defined
as ‘physical abilities that are considered essential for main-
taining independence’ [11] and is an important part of qual-
ity of life assessment. In the European Organization for
Research and Treatment of Cancer Quality of Life
Questionnaire C-30 (EORTC QLQ-C30), five questions (physical
domain) aim at measuring different aspects of the patient’s

physical function with a score from 1 to 4 indicating the

degree of impaired physical function.
In the PRORECECA study, we will test the following: Can

weekly active monitoring of patient-reported symptoms after
three months improve self-reported physical function in
patients with mRCC receiving systemic therapy?

The hypothesis is that ePRO will improve the rate of
patients who after three months experience a 10-point
improvement in self-reported physical function, as measured
with the Physical Function domain of EORTC QLQ-C30, from
10% in the standard arm to 30% in the intervention arm.

Material and methods
Patients

Patients with mRCC initiating first or second line standard
therapy with either immunotherapy (IO), tyrosine kinase
inhibitors (TKI), or IO in combination with TKI can participate
in the study. Additional inclusion criteria are age > 18years,
performance status < 2, ability to read Danish, no serious
cognitive impairment, and that the patient has given written

informed consent.
Exclusion criteria are no smartphone, participation in

studies, participation in
PRORECECA e.g., when changing from first to second line of
treatment,

other interventional earlier

deprivation of liberty or guardianship, and
dementia, mental alteration, or psychiatric disease that can
compromise informed consent from the patient and/or

adherence to the protocol and the monitoring of the trial.
If the patient is a candidate for participation in the

PRORECECA study, a clinician will inform the patient about
the study and obtain informed content if the patient wishes
to participate. The patients can be recruited when starting
first or second line systemic therapy for mRCC.
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Design

The  PRORECECA  study, clinicaltrials.gov identifier:
NCT05135832, is an investigator-initiated, national, Danish
multicenter randomized two-armed controlled trial con-
nected to the Danish Renal Cancer Group. The study design
can be seen in Figure 1 and the Standard Protocol Items:
Recommendations for Interventional Trials (SPIRIT) 2013
Checklist and SPIRIT-PRO Protocol Guidance Checklist can be
seen in Supplementary Materials 1 and 2 [12]. After signing
informed consent, patients are randomized into the arms in
the ratio 1:1. The randomization will be carried out automat-
ically when a clinician is creating the patient’s profile in
Research Electronic Data Capture (REDCap), where study data
relating to the patient is entered. Randomization will be con-
ducted in a block size of four and stratified into groups
according to risk group, treatment line, treatment type, and
performance status.

Experimental arm

Patients in the experimental arm will receive an electronic
PRO-Common Terminology Criteria for Adverse Events
(ePRO-CTCAE) questionnaire with selected questions in an
app every week. An example of the app can be seen in
Figure 2. If the weekly reported symptoms exceed a prede-
fined threshold of severity, the patient will get predefined
feedback to adjust supportive care or is advised to contact
the hospital. The reported symptoms are sent to the hospital
where clinicians review the reports every weekday and can
contact the patient to initiate or improve supportive care.
The ePRO questionnaires are added to standard treatment
and symptoms revealed will be treated according to stand-
ard procedures. The selected ePRO-CTCAE questions, alert
algorithm and threshold for alerts can be seen in
Supplementary Material 3.

The patients will also receive EORTC QLQ-C30 including
the Physical Function domain in the app at baseline and
after 1, 3, and 6 months of participation. The questionnaire
can be seen in Supplementary Material. 4

At the end of treatment, the patient will answer a vali-
dated Patient-Reported Experience Measure (PREM) question-
naire for evaluating the patient satisfaction with the
questionnaires [13] (Supplementary Material 5).

Control arm

The patients in the control arm will also receive EORTC QOL-
C30 in the Danish secure digital platform ‘e-Boks’ used for
communication between the public sector and citizens of
Denmark. The questionnaires are sent to the patients at
baseline and after one, three, and six months of participation
in the study.

Study flow

First patient is expected to be enrolled in winter 2022 and inclu-
sion is expected to take a year and a half. Patients will be fol-
lowed up to six months after signing informed consent. Further
follow-up is not planned. The patients’ participation in the study
may end before the six months if the patients want to discon-
tinue, the patients change systemic treatment or due to death.

Electronic patient-reported outcome

The weekly ePRO-CTCAE questionnaire consists of 32 ques-
tions regarding symptoms and side effects from the PRO-
CTCAE item Library. A group of medical oncologists with
expertise in treating mRCC or ePRO selected the questions
based on the expected frequencies of symptoms and side
effects. Also, rare but severe symptoms are part of the ques-
tionnaire. The questionnaires are the same regardless of the
patient’s oncological treatment.

In the intervention arm, the patients receive the question-
naires in an app. When the patients answer the question-
naires, they will get immediate feedback in the form of
advices regarding the symptoms in the app. The patient can
continuously find the advices in the app. The advices are
predefined and based on an algorithm linked to the severity
of the symptoms or side effects that the patient reports. The

174 patients with renal cell carcinoma
receiving 1st or 2nd line treatment

Randomization 1:1

Standard arm: 87 patients
Standard care
+ QLQ-C30 at baseline, after 1, 3, and 6 months

Intervention arm: 87 patients

Standard care

+ QLQ-C30 at baseline, after 1, 3, and 6 months

+ weekly symptom questionnaire with 33 PRO-CTCAE questions

Assessment of physical function 1, 3, and 6 months after treatment start
- except upon early termination of participation due to progression, death or the patient's wish

Figure 1. Study design.
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Figure 2. Patient interface, text in Danish.

algorithm was developed by the expert group and the
threshold for intervention, and type of intervention was
determined individually for each symptom.

The clinician can access both the answers of the symptom
questionnaires and quality of life-questionnaires, but the lat-
ter is a passive collection of ePRO. Clinicians are encouraged
to use the ePRO reports both between hospital visits and
during consultation as a starting point for dialogue between
the clinician and patient.

The app is developed by the app provider Journl who is
specialized in ePRO apps. Journl is ISO 13485 and I1SO 27001
certified. The app and the questionnaires are in Danish. The
patient will download the app, create a user profile, and
answer the first questionnaires in relation to the first treat-
ment. The patient will receive daily notifications from the
app if there is an unanswered questionnaire.

Endpoints

Primary endpoint is self-reported physical function after three
months. Secondary endpoints are health-related quality of
life, number and length of admissions, symptom manage-
ment and number of contacts to the oncology departments,
number and length of treatment pause or treatment delay,
and patient satisfaction regarding the use of ePRO.

In addition to compare the patients in the two arms, anal-
yses of the endpoints in the following groups will
be performed:

e Patients receiving different treatment options (TKI, 10, or
TKI and 10)
First versus second line treatment
Risk group (poor versus intermediate versus good)

e Performance Status 0-1 versus 2
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Sample size

A total of 174 patients will be included in the study with 87
patients in each arm. The sample size is based on data from
Checkmate 214 [4,14]. With 72 patients in each arm, we can
reject the null hypothesis that the failure rates for experimen-
tal and control subjects are equal with a probability (power)
0,8. When stratifying in the above mentioned groups (see
‘Endpoints’) a heterogenicity calculation is performed. This
requires a 20% larger sample size and the number of patients
in each arm is increased with 15 (~ 20%). The Type | error
probability associated with this test of this null hypothesis is
0,05. We will use a continuity-corrected chi-squared statistic or
Fisher's exact test to evaluate this null hypothesis.

Data collection and statistics

Baseline information on age, time of diagnosis, gender, hist-
ology (extracted from the pathology database), TNM stage,
treatment type, treatment line, Eastern Cooperative Oncology
Group performance status, and risk group will be noted in
REDCap. A baseline quality of life questionnaire will be com-
pleted. During the study period, we will collect information
regarding health-related quality of life, number and length of
hospital admissions, symptom management and number of
contacts to the departments (both phone and attendance). If
or when treatment is discontinued the duration of the treat-
ment and reasons for discontinuation is registered.

The analyses of ePRO data will include descriptive statis-
tics for both changes from baseline and observed scores
after three and six months of participation in the study.

An interim analysis on the secondary endpoint ‘symptom
management’ will be performed 3 months after inclusion of
patient number 80. The focus in the analysis is to examine
whether the selected ePRO-questions are relevant for the
patient group.
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Ethics declaration

The PRORECECA study will be reviewed by the Medical
Research Ethics Committee, will follow General Data
Protection Regulation, and is registered at the Capital Region
of Denmark.

The results of the study will be reported both in a scien-
tific journal, on clinicaltrials.gov and in a letter to the
patients who, in connection to enrollment or during the
study, have expressed interest in the results.

Conclusion

Results from the ongoing QUANARIE trial focuses on the
patients’ compliance with routine electronic monitoring of
health-related quality of life in patients with mRCC are pres-
ently awaited [15]. Our PRORECECA study will further contrib-
ute with knowledge about the effect of active use of ePRO
in patients with mRCC receiving oncological treatment on
self-reported physical function. We hypothesize that addition
of active ePRO to standard of care can improve patient out-
come measured as self-reported physical function.
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