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ABSTRACT

Objectives

The use of routine remote follow-up of patients with chronic kidney disease (CKD) is
increasing exponentially. It has been suggested that online electronic patient-reported
outcome measures (ePROMs) could be used in parallel, to facilitate real-time symptom

monitoring aimed at improving outcomes. We tested the feasibility of this approach in a pilot
trial of ePROM symptom monitoring versus usual care in patients with advanced CKD not on

dialysis.

Design
A 12-month, parallel, pilot randomised controlled trial (RCT) and qualitative sub-study.

Setting & Participants

Queen Elizabeth Hospital Birmingham, UK. Adult patients with advanced CKD (eGFR >6
and <15 mL/min/1.73m?, or a projected risk of progression to kidney failure within 2-years
>20%).

Intervention

Monthly online ePROM symptom reporting, including automated feedback of tailored self-
management advice and triggered clinical notifications in the advent of severe symptoms.
Real-time ePROM data were made available to the clinical team via the electronic medical
record.

Outcomes

Feasibility (recruitment and retention rates, and acceptability/adherence to the ePROM
intervention). Health-related quality of life, clinical data (e.g., measures of kidney function,
kidney failure, hospitalisation, death) and healthcare utilisation.

Results

52 patients were randomised (31% of approached). Case report form returns were high
(99.5%), as was retention (96%). Overall, 73% of expected ePROM questionnaires were
received. Intervention adherence was high beyond 90 days (74%) and 180 days (65%); but
dropped beyond 270 days (46%). Qualitative interviews supported proof of concept and
intervention acceptability, but highlighted necessary changes aimed at enhancing overall
functionality/scalability of the ePROM system.

Limitations
Small sample size.

Conclusions

This pilot trial demonstrates that patients are willing to be randomised to a trial assessing
ePROM symptom monitoring. The intervention was considered acceptable; though measures
to improve longer-term engagement are needed. A full-scale RCT is considered feasible.

Trial Registration
ISRCTN12669006
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STRENGTHS AND LIMITATIONS OF THIS STUDY
e This is the first UK study conducted in a CKD population that has explored the
feasibility of ePROM capture/feedback with real-time integration within the
electronic medical record.
e This study is reported in accordance with the Consolidated Standards of Reporting
9 Trials (CONSORT) checklist for reporting a pilot/feasibility trial.
e As this was a pilot study, no inferences can be made about the intervention’s
12 therapeutic efficacy. Our findings will instead help guide the design of a future
13 randomised controlled trial aimed at exploring efficacy and cost effectiveness.
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BACKGROUND

Patients with advanced chronic kidney disease (CKD) commonly have a high symptom
burden; increasingly so as they progress towards kidney failure.! 2 Uncontrolled
symptomology can be a particular source of anxiety and can have a detrimental impact on
patient’s health-related quality of life and outcomes.'-3

Timely detection of symptomatic deterioration is a key component of effective disease
management during this period.? It can be challenging, however, to identify an unexpected
decline in kidney function between scheduled clinic appointments, unless a patient self-
refers. Unfortunately, some patients self-refer too late because they have difficulty
identifying the point at which they may require assistance. Without prompt recognition of
advanced symptoms, such patients are at high risk of severe illness, emergency
hospitalisation, progression to unplanned kidney replacement therapy and significantly
poorer long-term outcomes, including increased mortality.*¢

Routine systematic capture of symptom data using electronic patient-reported outcome
(ePROM) measures has been suggested as a low-cost method of supporting symptom
monitoring and control.” ePROM platforms provide patients with access to short online
questionnaires that allow them to share self-reported symptom data with their clinical team,
often in real time, to help guide care.® Systems may be configured to provide patients with
tailored self-management advice and to trigger clinical notifications in the advent of sudden
deterioration and/or severe symptomology.®-!!

In studies involving patients with cancer, ePROM symptom monitoring is associated with
enhanced patient-clinician communication; improved patient education and self-efficacy;
better symptom control; earlier detection of adverse events; improved patient quality of life;
reduced use of accident and emergency services; fewer inpatient hospital episodes; and
improved survival; even for ‘computer-inexperienced’ patients.’-!’

The efficacy of ePROM symptom monitoring for patients with advanced CKD, has not been
investigated within a randomised controlled trial (RCT); nor has the feasibility of undertaking
such a trial been established. This single-center pilot study aimed to assess the feasibility of
undertaking a RCT investigating the use of monthly ePROM reporting compared with usual
care in patients with advanced CKD not on dialysis.
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METHODS

Reporting
This study is reported in accordance with the Consolidated Standards of Reporting Trials
(CONSORT) checklist for reporting a pilot/feasibility trial.'®

Study Design

RePROM (Renal electronic patient-reported outcome measure) was a single-centre, open-
label, two-arm randomised controlled pilot/feasibility trial and qualitative sub-study. The trial
was registered with ISRCTN (ISRCTN12669006) and the UK NIHR Portfolio (CPMS ID:
36497); and the protocol has been published.!® This study was approved by the West
Midlands Edgbaston Research Ethics Committee (Ref: 18/WM/0013) on 23rd February 2018
(ePROM finalisation and pilot trial).

Study changes

Owing to changes in clinical practice at the host research site, made in response to the
COVID-19 pandemic, the study received approval from the Health Research Authority for
early closure of follow up (02/04/2020). This meant that follow up was truncated for some
participants and that recruitment of health care professionals (HCPs) to the qualitative sub-
study had to be suspended.

Study setting

The trial was undertaken within the Birmingham Clinical Trials Unit (BCTU) and Centre for
Patient-Reported Outcomes Research at the University of Birmingham and the Queen
Elizabeth Hospital Birmingham (QEHB) within the UK National Health Service (NHS)
University Hospitals Birmingham Foundation Trust.

Patient and public involvement

Development of the study design was informed by a series of meetings held with our Patient
Advisory Group (AB, SO, GP, KS, RV, JW), established in 2016, which included people
with lived experience of CKD. Members were also involved in the ePROM intervention co-
design group?® and trial management group.

Study oversight

An independent steering committee was convened to provide guidance to the trial
management group and to review feasibility data during the trial.

Study population

Eligible participants were adult (>18 years old) patients under the care of the kidney services
at QEHB, who met the trial definition of advanced CKD (estimated Glomerular Filtration
Rate (eGFR) >6 and <15 mL/min/1.73m?, or a projected risk of progression to kidney failure
within 2-years >20% using the 4-variable Tangri renal risk equation?!). Participants were
excluded if they met any of the following criteria: patients unwilling to use the ePROM
intervention; patients who, in the opinion of the consenting professional, could not speak,
read or write English sufficiently well to complete the ePROM unaided; an episode of acute
kidney injury (defined in accordance with international guidelines??) within the last 3 months;
patients meeting the trial definition of kidney failure (receiving dialysis, or scheduled to start,
in the next 2 weeks, had received (or had a scheduled date to receive) a kidney transplant; or
an eGFR <5ml/min/1.73m2); patients with a terminal illness that, in the opinion of the
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clinician assessing eligibility, was likely to lead to the death of the patient within 6 months of
starting participation in the study.

Recruitment and randomisation

Members of the kidney research team at QEHB screened for potentially eligible study
participants using the inclusion/exclusion criteria. Those considered eligible were provided
with a patient information sheet and given the opportunity to consider participation. For
patients wishing to take part in the pilot trial (and optional qualitative sub-study), consent,
enrolment and baseline data collection was conducted face-to-face in clinic. Randomisation
was provided via a web-based system developed by BCTU. Participants were randomised at
the level of the individual in a 1:1 ratio to usual care (control arm) or usual care
supplemented with monthly online symptom reporting using the ePROM system
(experimental arm). Minimisation was used to achieve balance between: 2-year risk of
progression to kidney failure (<40%, versus >40%, based on the 4-variable Tangri renal risk
equation?!); self-reported computer experience (regular use of a computer, tablet or
smartphone at least weekly, versus less than weekly); and patient-reported ethnicity (‘white’
versus ‘non-white’).

Intervention

Participants allocated to the ePROM intervention arm were asked to complete and submit
monthly symptom questionnaires using an online system and received an automated reminder
to do so. In addition, patients were allowed to submit any number of additional ‘ad-hoc’
questionnaires at any time outside of the scheduled monthly reporting dates. Development
and functionality of the ePROM system has been described in detail elsewhere.?’ In
summary, upon questionnaire submission, automated self-management advice was provided
to patients based on their responses; questionnaire data was integrated into the QEHB
electronic medical record and made available to HCPs in real-time; and a system algorithm
triggered an automated notification which was sent to both the patient and the clinical team in
the event of a severe and current symptom report. Participants allocated to the control arm
received usual care. It was not possible to blind clinicians or participants due to the nature of
the intervention.

Outcomes

As this was a pilot trial there was no single primary outcome measure. The primary aims of
the study were to pilot the trial protocol and assess the feasibility of undertaking a full-scale
RCT exploring the use of ePROMs in the management of advanced CKD. The feasibility
outcomes included the following: the proportion of eligible participants approached to take
part in the trial; the proportion of eligible participants who took part in the trial; recruitment
rate: the proportion of participants randomised / screened; the proportion of participants
randomised / approached; the proportion of participants who completed the trial (retention);
and the proportion of participants who adhered to the ePROM intervention.

This pilot trial was not powered to detect differences in outcome measures, but provided an
opportunity to ensure that there were no issues with completion of the outcome data and
proposed outcome measures for the main RCT. The following outcome data were collected:

e Health-related quality of life, using the paper version of the EuroQol five-dimension,
five level, questionnaire (EQ-5D-5L). The EQ-5D-5L is a reliable/validated generic
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measure of health status/utility commonly used internationally in cost-effectiveness
and ePROM research.!023

¢ C(linical data, including serum creatinine, calcium, phosphate, bicarbonate, albumin,
eGFR, albumin-to-creatinine ratio (ACR), blood pressure, and, for participants with
diabetes: glucose and glycated haemoglobin (HbAIc).

e Event data: progression to kidney failure, contacts with healthcare professionals in
secondary care (outpatient clinics and accident and emergency), inpatient
hospitalisation, death.

e Additional healthcare resource use data was also collected at each study visit.

All data were collected at baseline and 3, 6, 9 and 12 months (assessment window +3 weeks).

Sample size

As this was a pilot trial, no formal sample size calculation was performed. Following
recommendations for pilot studies, 30 patients or more are typically required to obtain
estimates of the parameters needed for sample size estimation.?*?° To allow for a 10% drop-
out and loss to follow-up, this pilot trial aimed to recruit at least 33 participants in each
group, a total of 66 participants. This would allow the recruitment and retention rates to be
estimated with 95% confidence interval maximum widths of 20% and 25% respectively.

Statistical analysis

Analysis of feasibility and clinical outcomes was based on all participants screened and
recruited. For each binary outcome, the number and percentage are reported along with an
exact binomial 95% confidence interval. Estimates of differences between groups are
presented as relative risks obtained from log-binomial regression models. These estimates
were unadjusted due to the low number of observed events. For continuous outcomes, the
means and 95% confidence intervals are reported. Estimates of differences between groups
are presented as differences in means adjusted for minimisation variables and, for
longitudinal outcomes, the corresponding baseline values. All estimates of differences are
presented with 95% confidence intervals. No p-values are reported as no hypothesis testing
was performed. Analysis was conducted using SPSS software, v26 (IBM) and SAS software,
version 9.4 (SAS Institute). Participants were analysed in the intervention group to which
they were randomised, and all participants were included whether or not they received the
allocated intervention (intention-to-treat). The study dataset and statistical analysis plan are
available on request.

Qualitative sub-study

The qualitative sub-study explored patient and HCP thoughts/experiences regarding the
RePROM trial processes and intervention. Semi-structured interviews were conducted by the
lead author according to pre-defined topic guides (Supplementary Appendix), but there was
sufficient scope to explore novel themes where appropriate. All interviews were digitally
recorded, professionally transcribed and the transcripts anonymised. Transcript data were
entered into a specialist software package (Dedoose, v8.3.35) to aid organisation and analysis
of the data. All data were analysed by the lead author using conventional content analysis.?
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RESULTS

Patients and follow up

Recruitment was conducted at QEHB over 12 months from October 2019. The last follow-up
was conducted in April 2020, which was truncated for 14 participants due to the COVID-19
pandemic. In total, 721 patients were screened, of which 452 (63%, 95%CI 59-66) were
eligible, and 166 were approached to take part in the trial (37% of eligible, 95%CI 32-41).
Fifty-two patients were randomised (Figure 1) (consent rate (of approached) = 31%, 95%CI
24-39; consent rate (of eligible) = 12%, 95%CI 9-15), representing 79% of the recruitment
target sample size (recruitment rate (of approached) = 31%, 95%CI 24-39; recruitment rate
(of screened) = 7%, 95%CI 5-9; average monthly recruitment rate = 4.3). The minimisation
algorithm provided appropriate balance over 2-year risk of progression to kidney failure,
however an error in the algorithm led to an imbalance in patient-reported ethnicity between
groups. All participants self-reported as regular computer users.

Average follow up was 8.0 months (SD 3.8). In total, n=2 patients withdrew from the trial
during follow up after moving geographical region (both withdrew from the intervention and
1 from all follow-up) (retention = 96%, 95%CI 87-100). During the study, n=17 patients met
the trial definition of kidney failure (the study protocol mandated exit at this point) and there
was n=1 death. No patients were excluded from the analysis. Case report form return rates
were excellent throughout (99.5% of all expected forms received) (Supplementary Appendix,
Table S1).

[Figure 1 near here]

The main reason for non-approach of screened and eligible individuals was that patients had
not registered to use the existing hospital patient portal ‘MyHealth’ (90% of those not
approached). For patients that were approached, but who were not willing to take part,
reported reasons included: ‘no internet access/computer inexperienced’ (45%); ‘not interested
in research’ (22%); ‘too burdensome (completing ePROMs)’ (11%); ‘too burdensome
(general)’ (11%); ‘issues with myHealth patient portal sign-up’ (9%); ‘unwell/health-related
reasons’ (2%); ‘too burdensome (travel/trial visits)’ (2%).

The average age of participants was 57 years (range 25-86), 29% were female, 37% reported
‘non-white’ ethnicity, 96% reported secondary level education or greater and 100% reported
regular use of a computer, tablet or smartphone at least weekly. Mean baseline eGFR was
15.2, the average 2-year Tangri risk of progression to kidney failure was 43%, and the
average EQ-5D index was 0.74 (Table 1).
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Table 1. Baseline characteristics.
Monthly ePROM reports Usual care Overall
(N=24) (N=28) (N=52)
Minimisation variables
Risk progression <40% 11 (46%) 14 (50%) 25 (48%)
>40% 13 (54%) 14 (50%) 27 (52%)
Self-reported computer ‘Yes’ 24 (100%) 28 (100%) 52 (100%)
experience*® ‘No’ 0 (0%) 0 (0%) 0 (0%)
Ethnicity ‘white’ 18 (75%) 15 (54%) 33 (63%)
‘non-white’ 6 (25%) 13 (46%) 19 (37%)
Demographic and other baseline variables
Age, years Mean (95% CI) 58 (51-65) 56 (50-61) 57 (52-61)
Gender Female 7 (29%) 8 (29%) 15 (29%)
Male 17 (71%) 20 (71%) 37 (711%)
Highest level of education | Higher education (e.g., 9 (38%) 9 (32%) 18 (35%)
Bachelors/
Masters/Professional degree/
PhD)
Further education (e.g., A- 9 (38%) 7 (25%) 16 (31%)
Levels / Vocational training)
Secondary education (e.g., 6 (25%) 10 (36%) 16 31%)
GCSEs/O-levels)
Primary education 0 (0%) 0 (0%) 0 (0%)
No qualifications 0 (0%) 2 (7%) 2 (4%)
Not known 0 (0%) 0 (0%) 0 (0%)
Baseline medical history Hypertension 17 (71%) 25 (89%) 42 (81%)
Atrial Fibrillation 1 (4%) 1 (4%) 2 (4%)
Ischaemic Heart Disease 2 (8%) 4 (14%) 6 (12%)
Peripheral Vascular Disease 0 (0%) 3 (11%) 3 (6%)
Diabetes (Type I) 2 (8%) 4 (14%) 6 (12%)
Diabetes (Type II) 7 (29%) 8 (29%) 15 (29%)
Cerebrovascular Disease 0 (0%) 0 (0%) 0 (0%)
Chronic Respiratory 2 (8%) 2 (7%) 4 (8%)
Disorder
Thyroid Disease 0 (0%) 0 (0%) 0 (0%)
Rheumatoid Arthritis 0 (0%) 1 (4%) 1 (2%)
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Anxiety/Depression 0 (0%) 2 (7%) 2 (4%)
Cancer 6 (25%) 1 (4%) 7 (13%)
Systolic BP (mmHg) Mean (95% CI) 147.6 (139.1-156.0) 146.0 (139.9-152.1) 146.8 (141.7-151.8)
Diastolic BP (mmHg) Mean (95% CI) 78.8 (75.2-82.4) 77.4 (72.9-81.8) 78.0 (75.2-80.9)
Health-Related Quality of | Mean (95% CI) 0.70 (0.60-0.80) 0.78 (0.71-0.85) 0.74 (0.68-0.80)
Life (EQ-5D-5L index)
2-year Tangri[1] risk of Mean (95% CI) 0.48 (0.40-0.57) 0.43 (0.34-0.51) 0.45 (0.39-0.51)
progression to kidney
failure
eGFR (mL/min/1,73 m?) Mean (95% CI) 14.0 (12.5-15.6) 15.7 (13.9-17.5) 14.9 (13.7-16.1)
Creatinine (umol/L) Mean (95% CI) 384.0 (345.8-422.2) 357.5 (316.3-398.8) 369.8 (341.4-398.1)
Calcium (pmol/L) Mean (95% CI) 2.2 (2.2-2.3) 2.3 (2.2-2.3) 2.3 (2.2-2.3)
Bicarbonate (umol/L) Mean (95% CI) 20.8 (19.8-21.9) 21.3 (20.3-22.2) 21.1(20.4-21.7)
Phosphate (umol/L) Mean (95% CI) 1.4 (1.3-1.5) 1.4 (1.3-1.5) 1.4 (1.3-1.5)
Albumin (g/L) Mean (95% CI) 40.4 (38.2-42.6) 40.8 (39.0-42.7) 40.6 (39.2-42.0)
ACR (mg/mmol) Median (IQR) 206.1 (126.9-285.2) 178.1 (109.7-246.4) 191.0 (139.5-242.5)
Blood Glucose (mmol/L)# | Mean (95% CI) 8.4 (6.8-9.9) 7.0 (5.6-8.4) 7.6 (6.5-8.6)
Missing 1 (2%) 1 (2%) 2 (4%)
HbA Ic (mmol/mol)# Mean (95% CI) 57.2 (42.8-71.6) 53.2 (44.0-62.5) 54.6 (47.1-62.2)
Missing 4 (8%) 3 (6%) 7 (14%)

*defined as regular use of a computer, tablet or smartphone at least weekly; “for diabetic participants. [1] Tangri N, Stevens LA, Griffith J, et al. A predictive model for
progression of chronic kidney disease to kidney failure. Jama. 2011;305(15):1553-1559.2! Electronic patient-reported Outcome, ePROM; Inter Quartile Range, IQR; blood
pressure, BP; EuroQol five-level five-dimension PRO, EQ5D-5L; estimated Glomerular Filtration Rate, eGFR; Albumin Creatinine Ratio, ACR; glycated haemoglobin,

HbAlc.
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ePROM Intervention adherence and reporting patterns

Overall, 73% (95%CI 67-79) of expected ePROM questionnaires were received during the
trial (Table 2). However, only 31% (95%CI 25-37) were received within our a priori agreed
compliance window (72-hours either side of the scheduled reminder date). Patients submitted
98 ‘ad-hoc’ questionnaires outside of this compliance window: an average of 4 per
participant. Compliance over time was good, with a high proportion of participants
submitting at least one scheduled questionnaire beyond 90 days post-randomisation (74%,
95%CI 52-90) and after 180 days (65%, 95%CI 41-65) but this proportion dropped beyond
270 days (46%, 95%CI 19-75).

11
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Table 2. ePROM compliance.
Number Propo.rtlon of Number Propomon of Number Propomon of
Total number | Total number Mean patients patients patients
Total number of . . of " of o of o
expected Total received submitted in of ad-hoc number of patients submitting patients submitting patients submitting
N o compliance ePROM ad-hoc . ePROM . ePROM . ePROM
ePROM (%, 95%CI)) . s . . . on trial . . on trial . . on trial . .
Lestionnaires™ window questionnaire submlss‘lons ~90 questionnaires ~180 questionnaires =270 questionnaires
q (%, 95%CI) submissions per patient davs >90 days davs >180 days davs >270 days
Y (95%CI) Y (95%CI) Y (95%CI)
230 169 (73, 67-79) | 71 (31, 25-37) 98 4 23 74% (52-90) 20 65% (41-85) 13 46% (19-75)

*accounting for questionnaire allocation date and loss to follow-up/withdrawals/death/progression to kidney failure; **questionnaires received within a +/- 72-hour time

window. electronic patient-reported Outcome, ePROM.
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Patients reported 579 symptoms, the most prevalent of which included fatigue, shortness of
breath, itchy/dry skin and pain (Table 3, n=20 patients reported symptoms during the trial,
n=4 did not report any symptoms). Most symptoms reported were mild (60%). There were 16
severe and current symptom reports (across 13 questionnaires), generated by 5 patients,
representing 3% of the total number of symptoms reported across the trial (for full details
around system notifications see Supplementary Appendix, Tables S2, S3 and S4). The
symptoms driving these notifications were itchy/dry skin (37% of notifications), fatigue
(25%), shortness of breath (13%), pain (13%), difficulty sleeping (6%) and ankle swelling
(6%). The median time taken by staff to resolve patient notifications was 10 minutes (IQR
6.5-22.5) and actions included: ‘telephone counselling about symptom management’ (78%);
and ‘brought clinic appointment forwards’ (22%); ‘imaging/test orders’ (22%); ‘medication
initiation/change’ (11%); ‘other’ (11%), where more than one type of action could be
recorded for each notification (see Supplementary Appendix Table S4).

13

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

Electronic patient-reported outcome, ePROM.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open
Table 3. ePROM intervention: reporting pattern by symptom.
Number of symptoms reported

Number Mild (%) Moderate (%) Severe (%) Proportion of

of times total symptoms

reported reported (N =

579)
Fatigue 135 69 (51) 60 (44) 6(4) 23%
Shortness of breath 109 88 (81) 17 (16) 4(4) 19%
Ttchy/dry skin 102 53(52) 42 (41) 7(7) 18%
Pain 87 54 (62) 29 (33) 4 (5) 15%
Lack of appetite 57 35(61) 22 (39) 0(0) 10%
Ankle swelling 21 11 (52) 9 (43) 1(5) 4%
Nausea 20 13 (65) 7(35) 0 (0) 3%
Difficulty sleeping 17 7 (41) 9 (53) 1(6) 3%
Faintness/dizziness 11 6 (55) 5(45) 0(0) 2%
Restless legs or difficulty keeping legs still 10 7 (70) 3 (30) 0(0) 2%
Diarrhoea 10 5(50) 5(50) 0 (0) 2%
Problems with fistula 0 0 (0) 0(0) 0(0) 0%
TOTALS 579 348 (60) 208 (36) 23 (4)

14
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Clinical and patient-reported outcomes

At 12 months, eGFR was higher (14.13, 95%CI 12.14-16.12, versus 12.71, 95%CI 10.78-
14.64, adjusted mean difference 1.72, 95% CI -0.96-4.40), but the EQ-5D index was lower
(0.59, 95%CI1 0.34-0.85, versus 0.71, 95%CI 0.61-0.82, adjusted mean difference -0.04
95%CI -0.17-0.09). At 12 months, Tangri 2-year risk of progression to kidney failure was
lower in the intervention arm than in the usual care arm (0.46, 95%CI 0.29-0.63, versus 0.52
95%CI 0.38-0.66), however after adjusting for minimisation factors and baseline Tangri risk
score, the adjusted mean difference was 0.01 95%CI -0.21-0.22 (Table 4). Clinical event
rates were similar between arms (Table 5). As expected, there were high levels of uncertainty
around all point estimates given the limited size of the sample.

15
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Table 4. Numeric outcome measures by trial arm and data collection point.

Monthly ePROM Usual care

reports (N=28)

(N =24)

No. (expected) Mean (95% CI) No. (expected) Mean (95% CI) Adjusted Mean

Difference (95% CI)
Systolic BP (mmHg)
Baseline 24 (24) 147.58 (139.12-156.05) 28 (28) 146.04 (139.94-152.13) | 0-72 (-:9:511010.95)
3 months 2 e 145.14 (138.81-151.48) 0.13 (-7.50 to 7.76)
26 (26) 140.46 (134.33-146.59)
6 months 18 (18) 147.50 (141.92-153.08) 23 (23) 140.17 (132.33-148.02) | 276 (-:6.2710 11.79)
9 months 11 (12) 141.91 (134.63-149.19) 16 (17) 142.19 (135.14-149.23) | =46 (-13.1010 2.17)
12 months 7(7) 148.71 (142.25-155.18) 10 (11) 137.70 (126.65-148.75) | 1-87 (-:3.47 10 21.20)
Diastolic BP (mmHg)
Baseline 24 (24) 78.83 (75.22-82.45) 28 (28) 77.36 (72.94-81.77) 3.32(-2.0910 8.72)
3 months 21 (21) 78.81 (74.72-82.90) 26 (26) 72.85 (68.69-77.01) 4.38 (-0.40t0 9.16)
6 months 18 (18) 76.94 (70.94-82.95) 23 (23) 74.04 (69.66-78.43) 132(-487107.52)
9 months 11 (12) 78.00 (70.36-85.64) 16 (17) 78.44 (71.98-84.90) -0.77(-9.03 t0 7.50)
12 months 7(7) 79.00 (69.04-88.96) 10 (11) 76.90 (70.44-83.36) 0.24 (-8.92 10 9.40)
Health-Related Quality of Life
(EQ-5D-5L index)
Baseline 24 (24) 0.70 (0.60-0.80) 28 (28) 0.78 (0.71-0.85) -0.06 (-0.17 t0 0.06)
3 months 20 (21) 0.67 (0.53-0.80) 24 (26) 0.76 (0.69-0.84) -0.03 (-0.13 10 0.07)
6 months 18 (18) 0.66 (0.52-0.80) 23 (23) 0.74 (0.65-0.82) -0.00(-0.11 10 0.10)
9 months D0 0.55 (0.33-0.78) -0.07 (-0.24 t0 0.09)
17 (17) 0.74 (0.66-0.82)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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12 months -, 0.59 (0.34-0.85) 20.04 (-0.17 t0 0.09)

11(11) 0.71 (0.61-0.82)
2-year Tangri[1] risk of
progression to kidney failure
(%)
Baseline 24 (24) 0.48 (0.40-0.57) 28 (28) 0.43 (0.34-0.51) 0.06 (-0.01 to0 0.14)
3 months 21 (21) 0.46 (0.38-0.54) 26 (26) 0.47 (0.38-0.55) -0.01 (-0.10t0 0.08)
6 months 16 (18) 0.45 (0.34-0.57) 22 (23) 0.43 (0.35-0.52) -0.01(-0.12 10 0.10)
9 months 11 (12) 0.46 (0.34-0.58) 16 (17) 0.50 (0.41-0.58) -0.04 (-0.16 10 0.08)
12 months 5(7) 0.46 (0.29-0.63) 10 (11) 0.52 (0.38-0.66) 0.01(-0.21t0 0.22)
eGFR (mL/min/1,73 m2)
Baseline 24 (24) 14.03 (12.52-15.55) 28 (28) 15.70 (13.93-17.47) -1.86 (-4.18 t0 0.46)
3 months 21 (21) 13.51 (11.89-15.12) 26 (26) 14.07 (12.22-15.91) 0.94 (-0.73 t0 2.61)
I 18 (18) 13.11 (10.93-15.29) 23 (23) 14.19 (12.49-15.89) 0.28 (-1.86 to 2.43)
9 months 11(12) 14.54 (12.38-16.70) 16 (17) 13.13 (11.35-14.92) 2.46 (0.30 10 4.63)
12 months 7(7) 14.13 (12.14-16.12) 10 (11) 12.71 (10.78-14.64) 1.72 (-0.96 to 4.40)
Creatinine (umol/L)
Baseline 24 (24) 384.00 (345.84-422.16) 28 (28) 357.54 (316.29-398.78) | 3942 (:9.71 to 88.54)
3 months 21 (21) 380.81 (346.19-415.43) 26 (26) 396.08 (342.23-449.92) | ~34-81 (-66.8310-2.79)
6 months 18 (18) 408.39 (359.35-457.43) 23 (23) 375.96 (334.91-417.00) | 17-82(-57.35 10 21.92)
9 months 11 (12) 364.45 (305.24-423.67) 16 (17) 399.50 (347.47-451.53) | 41:90(-88.94105.13)
. 7(7) 370.00 (306.19-433.81) 10 (11) 409.10 (337.29-480.91) | “47-60 (-131.55 10 36.36)
Calcium (pmol/L)
Baseline 24 (24) 224 (2.19-2.29) 28 (28) 2.27 (2.25-2.30) -0.03 (-0.09 10 0.02)
3 months e 228 (2.22-2.35) 0.02 (-0.04 t0 0.08)

26 (26) 229 (2.24-2.34)
6 months 18 (18) 230 (2.25-2.35) 23 (23) 2.34 (2.29-2.39) -0.01(-0.07100.04)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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9 months 11 (12) 237 (2.27-2.47) 16 (17) 2.40 (2.35-2.46) -0.03 (-0.1110 0.04)
12 months 6(7) 2.40 (2.35-2.45) 10 (11) 2.40 (2.29-2.50) 0.01 (-0.08 10 0.10)
Bicarbonate (umol/L)
Baseline 24 (24) 20.83 (19.76-21.89) 28 (28) 21.25 (20.33-22.17) -0.30 (-1.70 to 1.09)
3 months 21 (21) 21.36 (20.13-22.59) 25 (26) 21.30 (20.16-22.45) 0.19 (-1.26 to 1.64)
6 months 17 (18) 20.56 (19.14-21.99) 21 (23) 21.19 (19.97-22.41) 0.49 (-0.92 10 1.91)
9 months 11(12) 21.82 (19.59-24.04) 15(17) 20.73 (19.14-22.33) 1.13 (-1.32 t0 3.59)
12 months 5(7) 21.60 (18.93-24.27) 9(11) 20.67 (17.76-23.57) 1.03 (-2.44 t0 4.50)
Phosphate (pumol/L)
Baseline 24 (24) 1.41 (1.31-1.52) 28 (28) 1.40 (1.30-1.51) 0.01(-0.14 10 0.16)
3 months 2 21) 1.47 (1.39-1.55) -0.14 (-0.34 t0 0.05)

25 (26) 1.60 (1.41-1.79)

6 months 17 (18) 1.52 (1.36-1.69) 21 (23) 138 (1.23-1.52) 0.06 (-0.12 0 0.25)
9 months 11(12) 145 (1.27-1.62) 14 (17) 146 (1.30-1.61) -0.03 (-026 t0 0.21)
12 months 5(7) 1.61 (1.28-1.93) 9(11) 1.42 (1.25-1.60) 0.31(0.02 t0 0.59)
Albumin (g/L)
Baseline 24 (24) 40.38 (38.20-42.55) 28 (28) 40.82 (38.98-42.66) -0.52(-3.34 10 2.30)
3 months 2121 39.43 (37.50-41.36) 26 (26) 39.58 (37.80-41.36) 0.91(-0.61 to 2.43)
6 months 18 (18) 37.39 (35.15-39.62) 23 (23) 37.65 (35.90-39.41) 0.24 (-1.56 10 2.04)
9 months 11(12) 35.27 (33.12-37.42) 16 (17) 36.50 (34.52-38.48) 0.37(-2.31103.05)
12 months 7(7) 36.86 (34.42-39.29) 10 (11) 35.10 (32.90-37.30) 1.63 (-1.38 to 4.64)
ACR (mg/mmol)
Baseline 24 (24) 206.06 (126.92-285.20) 28 (28) 178.08 (109.73-246.43) | 23:64 (-66.09 to 113.37)
3 months 2121 167.31 (101.53-233.09) 26 (26) 149.25 (108.39-190.11) | ~19-60 (-63.75 t0 24.56)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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6 months 16 (18) 182.24 (95.65-268.83) 22 (23) 135.88 (88.78-182.98) | 373 (-72.531065.07)

9 months 11(12) 227.58 (117.37-337.79) 16 (17) 148.23 (97.56-198.90) | 020 (-84.56 t0 84.96)

12 months 5(7) -14.40 (-138.43 to
175.74 (97.71-253.77) 10 (11) 161.51 (74.67-248.35) | 109.63)

Blood Glucose (mmol/L)

Baseline 8(9) 8.36 (6.82-9.90) 11(12) 6.97 (5.58-8.36) 148 (-0.57 t0 3.52)

3 months 7(9) 9.36 (5.39-13.33) 8 (11) 8.74 (5.80-11.68) -2.18 (-6.22 0 1.87)

6 months 5(8) 15.88 (3.47-28.29) 5(10) 7.22 (5.14-9.30) -2.58 (-13.52 10 8.36)

9 months 4 (6) 8.93 (5.36-12.49) 3(8) 6.30 (3.84-8.76) 2.12(-1.40 t0 5.64)

12 months 1(4) 10.70* 2(5) 5.10 (1.57-8.63) -

HbA1c (mmol/mol)

Baseline 50 57.20 (42.83-71.57) 3.18 (-12.52 to 18.87)

9 (12) 53.22 (43.98-62.46)

3 months 7(9) 53.29 (43.78-62.79) 7(11) 46.14 (38.80-53.48) 2.36 (-4.61 10 9.33)

6 months 7(8) 51.14 (44.40-57.88) 8 (10) 50.63 (40.45-60.80) -6.00 (-14.06 t0 2.05)

9 months 2(6) 59.50 (52.64-66.36) 3(8) 52.67 (43.04-62.29) i

12 months 2 (4) 57.00 (51.12-62.88) 3(5) 49.33 (36.87-61.80) -6.58 (-9.21 t0 -3.96)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

#Insufficient data to calculate 95% CI. [1] Tangri N, Stevens LA, Griffith J, et al. A predictive model for progression of chronic kidney disease to kidney failure. Jama.
2011;305(15):1553-1559.2! Electronic Patient-Reported Outcome Measure, ePROM; blood pressure, BP; EuroQol five-level five-dimension PRO, EQ5D-5L; Estimated
Glomerular Filtration Rate, eGFR; Albumin Creatinine Ratio, ACR; glycated haemoglobin, HbAlc.
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Table 5. Binary outcome measures by trial arm and data collection point.

Monthly Usual care
ePROM reports (N=28)
(N=24)
N Events (%, 95% CI) | N® Events (%, 95% CI) Risk Ratio (95% CI)°
Death
Baseline to 3 months 24 0 (0, 0-14) 28 0(0, 0-12) -
3 to 6 months 21 1 (5,0-24) 26 0.(0, 0-13) -
6 to 9 months 18 0 (0, 0-19) 23 0 (0, 0-15) -
9 to 12 months 12 0 (0, 0-26) 17 0 (0, 0-20) -
Total 1 (4,0-21) 0.(0, 0-12) -
Kidney failure
Baseline to 3 months 24 1 (4,0-21) 78 4 (14, 4-33) 0.29 (0.30 to 2.44)
3 to 6 months 21 3 (14, 3-36) 26 2(8, 1-25) 1.86 (0.34 to 10.11)
6 to 9 months 18 3 (17, 4-41) 23 0.(0, 0-15) -
9 to 12 months 12 1(8,0-38) 17 3 (18, 4-43) 0.47 (0.06, 4.01)
Total 8 (33, 16-55) 9 (32, 16-52) 1.04 (0.47 to 2.26)
Hospitalisation
Baseline to 3 months 24 1(4,0-12) 28 1 (4, 0-18) 1.17 (0.08 to 17.67)
3 to 6 months 21 2 (10, 1-30) 26 3 (6, 2-30) 0.83 (0.15 to 4.49)
6 to 9 months 19 2(11, 1-33) 23 29, 1-28) 1.21 (0.19 to 7.80)
9 to 12 months 12 0 (0, 0-26) 17 0 (0, 0-20) -
Total 5 (21, 7-42) 5¢ (18, 6-37) 1.17 (0.38 to 3.55)

Electronic patient-reported outcome, ePROM. eNumber of participants in the study at start of timepoint.

bunadjusted risk ratios are reported due to the low frequencies of events. °This figure denotes the number of unique individuals with at least one hospital stay during the study.

Individuals can have more than one hospital stay.
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Healthcare utilisation

Patients in the intervention arm reported 97 fewer episodes of healthcare utilisation than
those in the usual care arm (Table 6) (mean number of episodes per patient: intervention arm
=10.3, usual care arm = 12.3; intervention arm 0.11 fewer mean episodes per month on trial),
which included 54 fewer CKD-related specialist kidney clinic visits (mean per patient:

9 intervention arm = 5.4, usual care arm = 6.5; intervention arm 0.07 fewer episodes per month
10 on trial). Hospital inpatient stay was similar in both arms. Again, this exploratory data should
be treated with caution owing to the small sample size.

oNOYTULT D WN =
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Table 6. Summary of healthcare utilisation.
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CKD-Related Not CKD-Related CKD relationship unknown
Interventio Usual
Intervention (N = 24) Usual care (N = 28) Intervention (N = 24) Usual care (N = 28) - care (N
n (N =24) -28)

NHS service category Episodes NHS Episodes NHS Episodes | NHS Episodes NHS Episodes NHS Episode | NHS
hospital hospital hospital hospital hospital | s hospital
inpatien inpatien inpatien inpatien inpatien inpatien
t stay t stay t stay t stay t stay t stay
(days) (days) (days) (days) (days) (days)

GP appointment 1 4 (n=2) 14 (n=9) 23 (n=15) 0 4 (n=2)

GP out of hours service 0 0 0 1 0 0

Specialist kidney clinic 129 183 1 0 0 0

(n=22) (n=26)

NHS outpatient clinic 10 (n=6) 15 (n=12) 41 74 (n=17) 1 1

(other than specialist kidney clinic) (n=13)

NHS walk-in centre 0 0 1 0 0 0

NHS 111/NHS direct telephone call 0 0 1 1 0 0

A&E 1 0 2 (n=2) 5 (n=3) 1 1

NHS hospital inpatient stay 4 (n=3) 7 2 (n=2) 2 2 (n=2) 7 2 (n=2) 8 0 2 (n=2) 2

Other: 9 (n=5) 19 (n=13) 27 (n=4) 8 (n=3) 2 (n=2) 0

Imaging 3 6 2 1 1 0
Home visit 2 5 0 0 0 0
Phlebotomy 1 1 0 0 0 0
Health education/roadshow/open 1 1 0 0 0 0
day
Chemotherapy 0 0 8 0 0 0
Ophthalmology procedure 0 0 1 0 0
Other (NHS) 2 5 1 7 1 0
Other (private) 0 0 15 0 0 0
TOTALS 154 7 222 89 114 4 (n=2) 8 (n=4)
(n=22) (n=26) (n=14) (n=23)
General practice, GP; National Health Service, NHS; Accident and Emergency, A&E.
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Safety, protocol deviations

There was 1 serious adverse event (n=1 death) reported during the trial. Two protocol
deviations were recorded, 1 software error (resolved) and 1 informed consent form error
(missing initial) (Supplementary Appendix, Table S5).

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Qualitative sub-study

Semi-structured interviews were conducted with 24 trial participants (intervention arm n=14;
usual care arm n=10) and 1 HCP. Interviewee responses supported proof of concept and
acceptability and indicated that the system had met our four-fold remit°:

1. To allow patients with advanced CKD to remotely self-report their symptoms using a
simple and secure online platform.

2. To provide appropriate self-management advice to patients whose ePROM scores
highlighted one or more mild/moderate/severe symptoms.

3. To allow monitoring of real-time patient ePROM symptom data and subsequent
automated notification of both the patient and the clinical team in the advent of a severe
symptom.

4. To incorporate longitudinal ePROM symptom data in the electronic patient record to help
inform clinical consultations and support shared understanding/decision-making.

A summary of qualitative findings regarding intervention positives/negatives and suggested
system changes is presented in Table 7. Patients highlighted benefits around login security;
questionnaire structure, clarity and coverage; and felt reassurance that their questionnaire
data, including their free text comments (Supplementary Appendix Table S6), were being
monitored and responded to promptly and/or discussed in clinic. They also reported that the
advice around symptoms and self-management was useful and helped alleviate anxiety
around the symptoms they were experiencing. The HCP reported that the system provided a
useful tool to guide the consultation, allowing more time for the discussion of patient-
important issues, and felt that it might be particularly beneficial in supporting the widespread
remote follow up implemented in the UK in response to the COVID-19 pandemic.

The main system shortfalls, identified across the whole sample, included: failures of the
reminder process meaning some patients did not receive reminder emails; a lack of clarity for
some patients around which questionnaire they should complete at which timepoint and
confusion around how to view self-management advice; difficulty navigating/scrolling
through sections; occasional problems for some patients when submitting the questionnaire;
and the need for clinicians to open up a separate system within the electronic patient record to
access the ePROM intervention, thus preventing use in busy multidisciplinary team meetings.
Interviewees suggested a range of changes aimed at addressing these shortfalls and enhancing
the overall functionality of the intervention.

24
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1

2

2 Table 7. Summary of qualitative findings regarding intervention positives/negatives and suggested system changes.

Z Theme Subtheme [llustrative quote

7 Intervention | Questionnaire data picked up by care “On a few occasions | was very impressed that what [ had put on the form,

8 positives team and acted upon obviously had been noticed and had been picked up. And was discussed with me at
9 clinic and I thought that was one of the big positives of the form itself.” [Patient 01]
10 “I would always start the consultation with thank you for taking part, I’ve been

1; looking at this, shall we look at it together, I see that here you reported this, would
13 you like to tell me a bit about that... patients... seemed really pleased that we were
14 looking at it and using it and it was meaningful. Because clearly it was something
15 that they were taking time and trouble to do. And so, for them knowing that we

16 were using it and taking it seriously was probably a really good thing.” [HCP 01]

17 Provided reassurance when symptoms “...it does give you some reassurance if you can be told, well that’s normal for the
12 ‘normal’ problems you’ve got.” [Patient 02]

20 Quick to complete “The first one probably took me quarter of an hour because I read through it very

21 carefully and double checked what I was saying as [ went along. But once I’d done
22 a couple then it was sort of less than ten minutes... I sort of answered the questions
23 as I felt at the time... But it was a breeze once I got used to it that was fine it was
24 easy to fill in.” [Patient 03]

;2 Alleviated anxiety “I found it positive. I think it takes worries away to be honest with you... You have
7 the advice that was given, so you didn’t feel as if you're the only person that ever-
28 had itchiness before. It was obviously something that was very common. So, I

29 would have said it alleviated any anxiety, for me.” [Patient 01]

30 Questionnaire structure/Questions “I think the questions, they're quite clear and quite precise.” [Patient 04]; ““...my

31 clear/Questions appropriate symptoms was more headaches, itchy skin, swelling which it covered, tiredness

gg which it covered... I think it covered everything from my point of view.” [Patient
34 05}

35 System provided guidance around when | “Just sort of prompted you to, if the symptoms were a bit... it prompted you to give
36 it was appropriate to contact the clinical | the QE a ring and discuss it, you know what I mean... you know like feeling worse
37 team and feeling tired or whatever, just to ring up and speak to somebody cause

38 sometimes you don’t... you just don’t do that... you just carry on, you just carry on
zg till your next appointment. So, it made you think about it.” [Patient 06]

41
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Immediate clinical assistance available
upon questionnaire submission

“...it’s nice to know that, you know... if anything is going wrong then I can get
help more or less straightaway.” [Patient 07]

Used free-text comments to
communicate with nursing staff

“Initially I was filling the form in and putting very little additional information on.
Latterly I was putting a lot more information on and I was very pleased on two
occasions that when I went for my renal check-up, the points that I’d made had
been noticed and were brought up... it was an additional form of communication in
that if I’d got a concern or something was happening, I could put it on the form...
and you could use it to answer questions then as to how you were coping, what you
were doing and how you were feeling.” [Patient 01]; “I think that was the good
thing about the free text because it did allow people to tell us things that we hadn’t
particularly asked about.” [HCP 01]

Provided self-management advice

“...very useful because as a lay person not understanding the functions of the body,
not that well if you see what [ mean, it’s useful sometimes to get a bit of guidance
as to where you need to go.” [Patient 03]

Login security

“...I think the security of, if you like, the double tier I think is very, very good
indeed.” [Patient 08]

System simple to use/user-friendly

“I think it’s quite simple and user friendly.” [Patient 04]

Useful tool to guide consultation

“It was a nice tool to guide consultation. So normally you’ve just got your clinic
letter from your previous visit, and that gives you a fair idea of the kind of things
that you’re going to talk to the patient about based on the things that you’ve talked
to them about before and the active medicine which you’ve identified. But having
the RePROM as well often highlighted things that were completely off the radar.
And I think it’s perfectly likely the patient would have mentioned it themselves
anyway, it meant that you knew in advance and you were able to get straight into it,
rather than it being the kind of thing that they casually mention as they’re leaving
the room. So, you have a bit more time to explore things in a bit more detail I
think.” [HCP 01]

Would allow remote follow up post-
COVD

“...now our capacity to see patients face-to-face has reduced by about 75% because
of the need for social distancing. So actually, now that they’re almost all phone and
video consultations something like RePROM is more important than ever because
that does give patients a bit more of an ability to... to contact us and tell us things

that they were worried about in between their reviews.” [HCP 01]

26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 28 of 55



Page 29 of 55 BMJ Open

1

2

2 Intervention | Not receiving reminders “...some of the time it didn’t come through on my daughter’s iPhone and then it

5 negatives would come through the next month but miss a month... Seemed to be hit and miss
6 sometimes.” [Patient 07]

7 Confusion around which questionnaire | “The complicated bit, which I did struggle with, was trying to get up the latest

8 to complete questionnaire, which needed to be completed...” [Patient 1461]; “I would actually
9 number the questionnaires so you can tell which ones you’ve done and

10 completed... sometimes I didn’t know which ones I’d done and which ones I

1; hadn’t done...” [Patient 05]

13 Prominence of next steps and self- “Yeah, I don’t remember seeing too much of that [information] at the end of it to be
14 management advice honest.” [Patient 1156]

15 Difficulty navigating through multiple | “...actually, sort of navigating your way through the electronic system, that all

16 sections within the system could be made a bit easier.” [Patient 08]; “When I first started with the system

17 probably about the first three, maybe four months, everything was fine. Then for
18 some reason one of the sections within a section, if you understand what I mean,

19 .

20 you’ve got the outer bar would work so I could scroll down but the inner bar I

21 couldn’t scroll down completely and you’d, there were like 10 questions, maybe 12
22 questions, and you could get down to question eight, but I couldn’t get down to the
23 last two or four, whichever it was...” [Patient 09]

24 Difficulty submitting the questionnaire | *“...on two separate occasions we did try and fill it out but then the problem is there
;2 was never a finish or a continuation of the questionnaire, so we couldn’t exactly

57 finish it...” [Patient 10]

28 Need to open up a different system “We had lots of great ideas at the beginning about how we’d look at it and the

29 precluded use in Multidisciplinary MDT when we looked forward to the next clinic but actually the MDT’s are so

30 Team (MDT) meetings busy and there were so many people to get through that it just a quick, look at the
31 blurb, what are the outstanding issues, move on. And so, we didn’t use it because
32 that would have meant getting the Portal up rather than just PICS and waiting for it
gi to load and so no, we didn’t use it in the MDT.” [HCP 01]

35 Intervention | Patient acceptance of remote follow “I guess COVID has taught us a couple of things. The first thing is that we’ve all
36 acceptability | up/ability to engage with technology said, a lot of people have said, oh patients won’t cope with phone consultations,

37 and they certainly won’t cope with video consultations. Patients are not very tech
38 savvy, they won’t be able to do it, they’re all very elderly, a lot of them don’t speak
zg any English and it would be a complete disaster. And that’s not completely been
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our experience, people seem to have adapted to phone consultations and video
consultations really quite well.” [HCP 01]

Suggested Improve reminders “...perhaps like my daughter found that, you know, it was hit and miss when the
changes to questionnaire [reminders] came through. That could be improved on...” [Patient
intervention 07]

system

Enhance/simplify interface

“The only thing I can think of as far as improving the system is to make it more
user-friendly basically... navigating your way through the electronic system...
could be made a bit easier.” [Patient 08]; “I think the practical obstacle... was that
patients find the interface difficult.” [HCP 01]

Incorporate dietary advice

“...my major one really, which I’ve been surprised at, was the lack of information
regarding, you know, diet...” [Patient 11]

Incorporate questions around
psychological wellbeing/mood

“I think just having that questionnaire to see how your mood is and how you can
look back on it and see where, like, how you can improve and how you can change
it slightly and try and move on from there...” [Patient 10]; “I’m not particularly
surprised that people mentioned that [anxiety & depression], and I think that’s
reasonable. I think in a future iteration we probably should try and capture that.”
[HCP 01]

Consider timing of questionnaire
completion in relation to clinical
encounter/receiving results

“I’'m getting the results sometimes before I answer the questionnaire, and I think
that possibly can end in user bias ‘cause if my results are not very good then
sometimes that can translate into feeling bad, you know, rather than the other way
round, if you know what I mean?” [Patient 12]

Incorporate other symptom questions

“I think its worthwhile [adding]... leg cramps... it’s just when you're in bed at
night and lying down. It'll be like absolutely agonising, just like really painful... it
is one of the key symptoms, yeah.” [Patient 04]

Immediate display of self-management
advice as each question is answered in
addition to the end-of-questionnaire
summary

“...or maybe even both, straight away and at the end when it produces a report of
your answers. [ say have both options really...” [Patient 04]

Add a tick-box option to prompt contact
with the clinical team

“I’d perhaps have the tick box at the end of the questions... to say ‘could somebody
ring you’ would be a good idea... for someone to give you that reassurance with a

phone call... of how to ease the symptoms.” [Patient 05]
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Simplify the questionnaire submission
process

“I found a little bit of confusion on the last page where you, they showed you your
answers, what you’d put, there's submit button on that page. I had to come back a
page to submit it, that caused confusion a couple of times.” [Patient 01]

Make data available to GPs

“...the GP side of things in the UK isn’t necessarily that well linked into the
hospital system... I just get the feeling that there isn’t too much of an interface
between the [hospital] and the GP unless the hospital contacts the GP... this cross-
border thing doesn’t really make a lot of sense to someone like myself, you know,
with the technology that we have these days you’d think that it would be sensible to
have the GP on if you like a version of ‘MyHealth’ so they can see exactly what the
hospital are seeing, obviously within the rules of confidentiality... I think the more
integrated it is the better it will work” [Patient 03]

Combine questionnaire data with other
clinical/lifestyle information collected
at home

“...it was just my wondering whether there was another level perhaps... whether
blood pressure something like that...things like the blood pressure and weight I
have to record every day anyway...” [Patient 13]

Consider flexibility in setting
notification thresholds for different
symptoms

“Have the same system as the failsafe system but don’t have it as severe. Maybe
say level three, make it to level two or level one.” [Patient 14]

Consider expanding use of the system to
dialysis populations

“I definitely think that doing something like this in terms of the dialysis population
would be massively useful... Compared to the very close supervision that they had
in the year, six months before they started dialysis. A year to six months after
they’ve started dialysis that is an entirely different experience... anecdotally a lot of
patients say, oh gosh I used to come to clinic and see doctors and nurses and
dieticians and now I’m at my satellite unit I see the nurses all the time and I
occasionally see a dietician but it doesn’t feel the same... I think they find that

quite a worrying time, and maybe having something like this to support them
particularly in that transition would be really useful.” [HCP 01]

Consider use of a central platform to aid
roll out to other centres

“I think the difficulty when we think about rolling it out to other places is that
everywhere will have a different electronic patient record type system... we’ll have
to think about how the IT works in each of those places...” [HCP 01]
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DISCUSSION

In this single centre open-label randomised study, we examined the feasibility of randomising
patients with advanced CKD to monthly ePROM reporting with real-time feedback of data or
to usual care. We found that the majority of study indicators supported the feasibility of a
full-scale RCT: patient eligibility rate (proportion of screened patients eligible) 63%;
recruitment rate (of patients approached) 31%; case report form returns 99.5%; and retention
96%. In total, 52 patients were randomised (monthly recruitment rate = 4.3), representing
79% of the recruitment target sample size (N = 66). This level of recruitment would position
the study in the top quartile of performance based on a review of recruitment and retention
across 151 RCTs funded by the UK Health Technology Assessment Programme.?” Moreover,
overall adherence to the intervention was good, with patients returning 73% of expected
ePROM questionnaires, although not always in the specified time windows. We have
therefore demonstrated that it is possible to randomise and follow up patients with high levels
of data completion up to 12 months, and that a RCT is feasible.

Within our study, we found the observed pattern of ePROM reporting did not correspond
with our a priori expectations. Relatively few patients submitted their questionnaires within
our pre-specified compliance window (72-hours either side of the scheduled submission
date). Triangulation with qualitative data suggested that it was unlikely that this observation
was related to issues around acceptability of the intervention: all participants indicated
positive engagement with the system. Moreover, overall questionnaire return rates were high.
A number of patients reported a failure to receive email reminders, or that emails were sent to
junk folders, which may have contributed to out-of-window submissions: where patients
relied on memory, rather than external prompts. Several patients suggested adding a mobile
text reminder option, which they felt would be more reliable. It was our initial intention to
include such an option, unfortunately, this was not possible within the existing patient portal
framework. This feature will be made available as a priority within the next iteration of the
system.

Our overall findings around feasibility align with similar research conducted in oncology.
The feasibility of trial-based exploration of ePROM efficacy in this area has been well
established and a number of trials successfully completed internationally, in the US!,
France!! and in the UK.?® Within kidney research, whilst the feasibility of routine collection
of ePROMs in clinical practice has been supported?® 3, there has been relatively little
research around trial feasibility until recently. The ‘symptom monitoring with feedback trial’
(SWIFT), is a registry-based pilot cluster randomised controlled trial among Australian and
New Zealand adults with end-stage kidney disease managed on haemodialysis; due for
completion in 2020/21.3! Early findings from the pilot study suggest feasibility and
acceptability when implementing ePROMs with feedback to clinicians in Australian
haemodialysis centres, supporting progress to a follow-on multicentre RCT.3?

Previous ePROM trials have commonly included a primary outcome based around health-
related quality of life, for example, measured using the EQ-5D.!° Based on our study
population data, it would require a total of 348 participants to detect a clinically meaningful
0.07 reduction in EQ-5D-5L index?? (SD=0.18, p=0.05, 90% power, adjusting for 20%
attrition). This sample size appears achievable based on the successful implementation of
previous UK-led kidney trials with similar (or greater) sample size requirements.34 33

Whilst the study intervention was well received by patients and demonstrated proof of
concept, there were a number of suggested improvements that may enhance longer-term
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engagement with the system, for example: simplification the interface and, in particular,
improvements to the reminder functionality; incorporation of automated dietary advice; and
the inclusion of additional questionnaire items around the psychological impacts associated
with CKD. In addition, it was suggested that use of the intervention within a multi-centre trial
may necessitate system-level modifications to ensure compatibility with different IT
infrastructures at other hospitals. Work conducted within a UK oncology setting has shown
that it is possible to integrate a single ePROM system across multiple NHS trusts, each with
unique IT platforms, but that repeated integration at each separate site often takes
considerable time and resources.” Our own experience of linking an ePROM to an existing
hospital-based patient portal was mixed. Positives included the in-built security aspects,
which some patients particularly valued, and also the ability to share data within the
electronic medical record relatively easily. Negatives included functionality issues around the
interface and the lack of some important features, e.g., text reminders and smartphone
compatibility. In addition, issues with sign-up to the patient portal for some patients meant
that study staff could not approach them to take part in the trial without first arranging access
to the patient portal, which created a substantial barrier to recruitment.

Looking ahead to the roll-out of an ePROM system within a multicentre trial, and also
considering future potential implementation in clinical practice, the use of a single hospital
patient portal as the foundation platform may hinder effective scale-up. Any ePROM system
would ideally require full integration with each site electronic healthcare record, and also a
unified interface, to maximise the likelihood of success and utility. In a recent renal
stakeholder summit aimed at developing a UK ePROM roadmap — involving patients, HCPs,
academics and funders/renal organisations (including the Renal Association, British Renal
Society, Kidney Care UK, National Kidney Federation, Kidney Research UK) — the
development of a single online ePROM gateway/dashboard was identified as a key priority.3¢
Such a dashboard would provide patients with a simple and consistent point of entry and
allow them the flexibility to configure the platform to their liking, for example, around how
reminders were configured/delivered, how their data and clinical advice were presented, or
which primary/secondary care providers would have permissions to access their symptom
information. Back-end development of APIs (application programming interfaces) would
then allow permitted providers to securely ‘pull’ appropriate data into their electronic
medical record, regardless of their underlying system architecture.

Strengths and limitations

This is the first UK study conducted in a CKD population that has explored the feasibility of
ePROM capture/feedback with real-time integration within the electronic medical record. Our
findings will help guide the design of a future RCT aimed at exploring efficacy and cost
effectiveness. As this was a pilot study, no inferences can be made about the intervention’s
therapeutic efficacy. Nevertheless, clinical data around eGFR, risk of progression to kidney
failure and health care utilisation show trends towards improvement in the intervention arm,
suggesting further research is warranted.

The attrition rate for this study was larger than expected, owing to a higher proportion of
patients progressing to kidney failure than anticipated (38% of patients randomised, versus
20% predicted). Whilst this demonstrated the effectiveness of our recruitment strategy, which
targeted patients with advanced CKD at risk of progression, the sample size for a future trial
may need to be adjusted accordingly to account for this observation depending on the exact
nature of the primary outcome.
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Finally, a sizable proportion of patients who were approached during study recruitment
declined participation owing to concerns around internet access/computer inexperience.
Whilst, anecdotally, reports suggest that patients have become much more comfortable with
the use of digital healthcare necessitated during the COVID-19 pandemic, any future RCT
should focus on broadening study accessibility and reducing the possibility of digital
exclusion by: (i) ensuring the use of a simple user-friendly platform, with adequate
training/support in place at the outset; and (ii) potentially providing an offline, e.g., paper-
based, PRO option.

CONCLUSIONS

This single-centre, open-label, randomised controlled pilot study has demonstrated that it is
feasible to conduct a trial incorporating online ePROM symptom reporting, with high rates of
data completion. Based on patient/HCP feedback and system data, improvements to our
ePROM intervention should be implemented to enhance functionality, long-term engagement
and scalability prior to a multi-centre RCT.
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Enrolment

Allocation

Follow-up

Analysis

Assessed for eligibility (n = 721)
Eligible (n = 452)

Excluded (n = 263):

- Not meeting definition of advanced
CKD (n = 198, 74%)

- Already at kidney failure (n = 29,
11%)

- Insufficient English (n = 23, 9%)

- Unable to provide informed consent
(n=7,3%

- Acute kidney injury within last 3

)
Approached (n = 166)
Randomized (n = 52) months (n =5, 2%)

- Terminal illness (n = 6, 2%)
- Unwilling to use ePRO (n =1, <1%)

Allocated to intervention (n = 24)
Received allocated intervention (n = 24)

Did not receive allocated intervention (n = 0)

Allocated to usual care (n = 28)
Received allocated intervention (n = 28)

Did not receive allocated intervention (n = 0)

Attrition (n = 11):
- Progressed to kidney failure (n = 8)

- Death (n=1)

- Moved region (n = 2) [Withdrawal from trial
intervention and trial-specific follow-up (n =
1); Withdrawal from trial intervention and all
follow-up (n = 1)]

Attrition (n = 9):
- Progressed to kidney failure (n = 9)

Analyzed (n = 24)

Excluded from analysis (n = 0)
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RePROM Participant Topic Guide v1.0 — 20/11/2017

RePROM UNIVERSITYOE
BIRMINGHAM

Reported Outcome Measures

Short project title: RePROM

Full project title: The use of an electronic Patient-Reported Outcome Measure
in the Management of Patients with Advanced Chronic Kidney Disease — The
RePROM Pilot Trial.

Participant Interview Topic Guide
Guidance notes to the interviewer

Note: If the participant becomes distressed or unwell, the interviewer will adopt the
following approaches, dependent upon the participant’s wishes:

1) If the participant wishes, the interviewer will suspend or terminate the interview, and will
stay with the participant until they are feeling better.

2) If the participant has another person to provide care, at the request of the participant, the
interviewer will either suspend the interview and leave the room, or will terminate the
interview completely.

3) If the interviewer feels it is warranted, and if the participant agrees, he will put the
participant in contact with an appropriate renal clinician.

4) If the interviewer feels that there is reason to be concerned for the physical/mental health
of a participant, he will inform the participant of his intention to take the appropriate action,
e.g. call the GP/Consultant.

Points to discuss with the participant prior to signing the consent form
= Recap on key information in the PIS

e [ will be recording this interview, so I have something to help me remember
accurately what we talk about today, the only people who will hear the
recording are myself and the person producing the transcript (who will sign a
confidentiality aggrement), is this ok?

e If'there is anything you find you do not wish to talk about please let me know.
[ will aim to follow your lead in terms of what we discuss, but if we do stray
on to a topic that you are not keen to talk about, tell me straight away and we
can discuss something else.

e We can stop the interview whenever you like. If you would like to take a
break, or feel upset or unwell, please let me know and we will suspend or stop
the interview entirely.
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1

2

2 Verbal consent will be taken if participant still wishes to take part. Note: written consent for
s the interview will have been taken at the outset of the participant’s involvement in the

6 RePROM study.

7

8 Introduction to Interview

9

10 Thank you for agreeing to take part in this interview. The aim of this interview is to discuss
1; your experience of being involved in the RePROM study. There are no ‘right’ or ‘wrong’
13 answers, we are interested in your views based on your experience. I am now going to start
14 the recording.

15

16

17 Begin Interview

18

;g Main body of Interview

21

22 1) Can you explain how you first heard about the RePROM study?

23

24 2) Could you tell us what you felt was good about the recruitment process and whether any
25 aspect could be improved?

26

;é 3) What made you decide to take part in the RePROM study?

29

30 4) Can you explain what happened on your first study visit? What was good about this and
31 what could be improved?

32

33 5) For the rest of your study visits, can you outline what was good and what could be

34 improved?

35

36 .. . .

37 For participants randomized to the ePROM reporting group:

38

39 6) Could you tell us about your first experience using the ePROM system?

40

2; Prompts

43 e [Ease of myHealth sign-up and system log-in?

44 e Mode of administration, location, duration?

45 e Any problems? Ease of use?

46

j; 7) Could you tell us about your subsequent experiences using the ePROM system?

gg Prompts

51 e FEase of myHealth sign-up and system log-in?

52 e Mode of administration, location, duration?

53 e Any problems? Ease of use?

g;’ e Alert experiences?

56

57 8) Could you tell us about whether/how the ePROM information you provided was discussed
58 in your clinic appointments?

59

60 9) Could you tell us what was good about the ePROM system and what could be improved?
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Post Interview — Debrief

I have no more questions, but I’d like to give you the opportunity to say anything else
about the RePROM study, your experience of completing the ePROM, or anything
else we’ve discussed today?

Outline what will happen next: (1) the recording will be typed up and annonymised,
then analysed alongside all the other interviews, (2) we will send you a summary of
this interview (unless you would prefer that we didn’t) and will invite your comments.
You do not have to comment on these results if you do not wish to.

Finally, if you decide that you do not want what you have said today to be included in
my research, you will need to tell me this within 5 working days — so by [insert an
actual day, according to timing of interview]. After this it will be too late to withdraw
as [ will not be able to untangle what you have told me from what other people have
told me.

Thank you for taking part in the interview today.
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RePROM Clinician and Staff Topic Guide v1.0 — 20/11/2017

UNIVERSITYOF
RegPthQM BIRMINGHAM

Reported Outcome Measures

Short project title: RePROM

Full project title: The use of an electronic Patient-Reported Outcome Measure
in the Management of Patients with Advanced Chronic Kidney Disease — The
RePROM Pilot Trial.

Clinician/Staff Interview Topic Guide
Guidance notes to the interviewer

Note: If the participant becomes distressed or unwell, the interviewer will adopt the
following approaches, dependent upon the participant’s wishes:

1) If the participant wishes, the interviewer will suspend or terminate the interview, and will
stay with the participant until they are feeling better.

2) If the participant has another person to provide care, at the request of the participant, the
interviewer will either suspend the interview and leave the room, or will terminate the
interview completely.

3) If the interviewer feels it is warranted, and if the participant agrees, he will put the
participant in contact with an appropriate renal clinician.

4) If the interviewer feels that there is reason to be concerned for the physical/mental health
of a participant, he will inform the participant of his intention to take the appropriate action,
e.g. call the GP/Consultant.

Points to discuss with the participant prior to signing the consent form
= Recap on key information in the PIS

o I'will be recording this interview, so I have something to help me remember
accurately what we talk about today, the only people who will hear the
recording are myself and the person producing the transcript (who will sign a
confidentiality aggrement), is this ok?

o If'there is anything you find you do not wish to talk about please let me know.
I will aim to follow your lead in terms of what we discuss, but if we do stray
on to a topic that you are not keen to talk about, tell me straight away and we
can discuss something else.

o We can stop the interview whenever you like. If you would like to take a
break, or feel upset or unwell, please let me know and we will suspend or stop
the interview entirely.

For peg-\r, (?elnvﬁ\,e(\?v'\/cl)rﬁ)tlJ PR%?B“}? Bt%fgp'%%ﬁoerﬂﬁ%%1/'5(|Jt’e3§|5%%rt]_gz 8 %]elines.xhtml S



oNOYTULT D WN =

BMJ Open Page 46 of 55

Written consent will be taken if participant still wishes to take part.

Introduction to Interview

Thank you for agreeing to take part in this interview. The aim of this interview is to discuss
your experience of being involved in the RePROM study. There are no ‘right’ or ‘wrong’
answers, we are interested in your views based on your experience. [ am now going to start
the recording.

Begin Interview

Main body of Interview

1) Could you tell us what you felt was good about the recruitment process and whether any
aspect could be improved?

Prompts
e Screening, eligibility check
e Approach, consent
e myHealth signup, ePROM training
e Baseline assessment

3) Could you tell us what you felt was good about the follow-up process and whether any
aspect could be improved?

6) Could you tell us about your experience using the ePROM system?

Prompts
e FEase of use, usefulness of the data?
e Format of data presentation?
e Alert generation and management.
e What was good about the system and what could be improved?

7) Is there anything about the RePROM project design or implementation that we need to
address/improve prior to conducting the planned RCT?

Post Interview — Debrief

e [ have no more questions, but I’d like to give you the opportunity to say anything else
about the RePROM study, your experience of using the ePROM system, or anything
else we’ve discussed today?

e OQOutline what will happen next: (1) the recording will be typed up and annonymised,
then analysed alongside all the other interviews, (2) we will send you a summary of
this interview (unless you would prefer that we didn’t) and will invite your comments.
You do not have to comment on these results if you do not wish to.
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e Finally, if you decide that you do not want what you have said today to be included in
my research, you will need to tell me this within 5 working days — so by [insert an
actual day, according to timing of interview]. After this it will be too late to withdraw
as I will not be able to untangle what you have told me from what other people have

9 told me.

oNOYTULT D WN =

e Thank you for taking part in the interview today.
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Table S1. Case Report Form (CRF) returns.

Timepoint CRF Expected Received (%)
Baseline Consent 52 52 (100)
Baseline CRF 52 52 (100)
Baseline EQ5D-5L 52 52 (100)
3 Month CRF 47 47 (100)
3 Month EQ5D-5L 47 45 (96)
6 Month CRF 41 41 (100)
6 Month EQ5D-5L 41 41 (100)
9 Month CRF 29 29 (100)
9 Month EQ5D-5L 29 29 (100)
12 Month CRF 18 18 (100)
12 Month EQ5D-5L 18 18 (100)
EuroQol five-level five-dimension PROM, EQ5D-5L.
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Table S2. ePROM intervention: overall symptom reporting, notifications and time taken to resolve.

BMJ Open

Total number of participants
randomised to ePROM
intervention

Total number of
symptoms reported

Total number of
symptom notifications
(%)

Total number of participants triggering
notifications for severe and current
symptoms (%)

Median time taken to
resolve in minutes (IQR)

24

579

16 (3)

5 (25)

10 (6.5-22.5)

Electronic Patient-Reported Outcome, ePROM.

Table S3. ePROM

intervention: notification pattern by symptom.

Number of
notifications triggered
for severe + current
symptoms (%)
Itchy/Dry skin 6 (37)
Fatigue 4 (25)
Shortness of breath 2 (13)
Pain 2 (13)
Difficulty sleeping 1(6)
Ankle swelling 1(6)
Lack of appetite 0(0)
Nausea 0(0)
Problems with 0 (0)
fistula
Faintness/dizziness 0(0)
Restless legs or 0 (0)
difficulty keeping
legs still
Diarrhoea 0 (0)

Electronic Patient-Reported Outcome, ePROM.
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Table S4. ePROM intervention: staff response to notification.

Staff response to notification

Frequency (%)

Telephone counselling about symptom management

Brought clinic appointment forwards

Imaging/test orders

Medication initiation/change

Other

Referral to A&E

Referral to other NHS service

Electronic Patient-Reported Outcome, ePROM.
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Table S5. Protocol deviations.
Allocation

Protocol deviation Monthly | Usual care
ePROM (N = 28)
reports
(N =24)

Software error 19- 1 0

Jun-2019

[resolved]

Informed Consent 0 1

Form error

Electronic Patient-Reported Outcome, ePROM.
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Table S6. Free text comments.

If you have had any other symptoms or problems that you would like the kidney team to be aware of please outline below:

A stomach upset overnight one evening. with indigestion. Resolved by taking a couple of Bisodol tablets
Anal fistulas

Ankle and lower leg swelling since [Date Redacted]. New symptom. Goes away overnight. No new shortness of breath.
Arthritis

Arthritis. psoriasis. diabetes. high blood pressure

Arthritis/psoriasis

been very pale and colleagues have commented on a "yellow" tinge

Blocked sinus's

Breathlessness increasing. Clinic [Date Redacted] - fluid at base of right lung

constipation

constipation. which is improving

Cough productive of clear mucus

Difficulty concentrating

Difficulty concentrating and feeling cold

Difficulty concentrating. Night swears.

Dry mouth. husky voice.

During last night's sleep. | woke up in the middle of the night [Date Redacted] and found that my pyjama top was soaked in sweat.
Otherwise. felt OK?

During my last visit to the Renal team. Quinine Sulfate tablets were proscribed to assist with random over night leg cramps. Just to confirm
that this medication has dramatically reduced the incidence of cramps. thank you.

Excessive mucus. no cold symptoms. but caused me to vomit and retch. Slight nosebleeds. Very poor appetite. UTI. Antibiotics prescribed by
renal vascular team [Date Redacted] when doing first stage fistula. Ciprox

Feel a bit light headed this afternoon

Feeling cold

Feeling cold.

Felt very tired on [Dates Redacted] plus a stomach upset. probably as a result of the proceedure carried out [Date Redacted]?
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For the last two nights | have had difficulty in sleeping after the first three hours or so. Additionally last night when | awoke in the middle of
the night for a toilet break | had been sweating a very great deal. which is unusual for me.

Headaches. painful feet. like electric shocks

Increasing sleepiness. eg nodding off after meals

Inpatient [Dates redacted]

Joint swelling...pain in joints...headaches

Loss of taste

More sleepy' Prone to nod off

My bladder control is proving difficult. especially if | travel any distance. After two hours traveling. | often need to stop to empty my bladder
and don't get much warning. This means | have to always be on the look out for a toilet where ever | go.
no

No

Not that I'm aware of.

No.

None

none

None

None at this time.

none known

None known

None.

Not that | am aware of

Not that | know of.

Pedal oedema - This was the presenting symptom to the team

Productive cough

Rash over upper body in small patches

Really bad cold

Severe and constant gout inflammatory knee joint
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Severe headaches

Since [Date Redacted] | have had swollen ankles and legs. This goes away overnight. This is a new symptom. | have not been SOB.
Sleepiness previously reported has improved

Some nights | have been getting up three times to pass urine. However. | have just been given compression stockings by a Lymphoedema
clinic to help with my swollen legs caused by taking Felodipine (mostly). This might help the problem...

Swelling in ankles due to hospitalisation. diarrhoea due to IV antibiotics for eye infection

Tending to drift off to sleep during the day more often

The Kidney team is aware and treatment is ongoing

Wheezy cough
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; e CONSORT 2010 checKlist of information to include when reporting a pilot or feasibility trial*
431 Item Reported
5 Section/Topic No | Checklist item on page No
? Title and abstract

8 1a | ldentification as a pilot or feasibility randomised trial in the title 1

9 1b | Structured summary of pilot trial design, methods, results, and conclusions (for specific guidance see 2
10 CONSORT abstract extension for pilot trials)

1; Introduction

13 | Background and 2a | Scientific background and explanation of rationale for future definitive trial, and reasons for randomised pilot 4
14 | objectives trial

15 2b | Specific objectives or research questions for pilot trial 4
16

17| Methods

:g Trial design 3a | Description of pilot trial design (such as parallel, factorial) including allocation ratio 5-7
20 3b | Important changes to methods after pilot trial commencement (such as eligibility criteria), with reasons 5
21 | Participants 4a | Eligibility criteria for participants 5
;g 4b | Settings and locations where the data were collected 5
24 4c | How participants were identified and consented 5
25 | Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were 5
26 actually administered

27| Outcomes 6a | Completely defined prespecified assessments or measurements to address each pilot trial objective specified in | 6-7
28 2b, including how and when they were assessed

;g 6b | Any changes to pilot trial assessments or measurements after the pilot trial commenced, with reasons n/a
31 6¢c | If applicable, prespecified criteria used to judge whether, or how, to proceed with future definitive trial n/a
32 | Sample size 7a | Rationale for numbers in the pilot trial 7
;2 7b | When applicable, explanation of any interim analyses and stopping guidelines n/a
35 | Randomisation:

36 | Sequence 8a | Method used to generate the random allocation sequence 6
37 | generation 8b | Type of randomisation(s); details of any restriction (such as blocking and block size) 6
gg Allocation 9 Mechgr]ism used to implement the random allocation sequence (sgch as sequer]tially numbered containers), 6
40 | concealment describing any steps taken to conceal the sequence until interventions were assigned

41 mechanism

42
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Implementation 10 | Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 6
interventions
Blinding 11a | If done, who was blinded after assignment to interventions (for example, participants, care providers, those 6
assessing outcomes) and how
11b | If relevant, description of the similarity of interventions n/a
Statistical methods 12 | Methods used to address each pilot trial objective whether qualitative or quantitative 7
Results
Participant flow (a 13a | For each group, the numbers of participants who were approached and/or assessed for eligibility, randomly 8, Fig. 1
diagram is strongly assigned, received intended treatment, and were as§es§ed for each opjective
recommended) 13b | For each group, losses and exclusions after randomisation, together with reasons 8, Fig. 1
Recruitment 14a | Dates defining the periods of recruitment and follow-up 8
14b | Why the pilot trial ended or was stopped 8
Baseline data 15 | A table showing baseline demographic and clinical characteristics for each group Table 1
Numbers analysed 16 | For each objective, number of participants (denominator) included in each analysis. If relevant, these numbers | Tables 2-6
should be by randomised group
Outcomes and 17 | For each objective, results including expressions of uncertainty (such as 95% confidence interval) for any 8-29, Tables
estimation estimates. If relevant, these results should be by randomised group 2.6
Ancillary analyses 18 | Results of any other analyses performed that could be used to inform the future definitive trial 8--29
Harms 19 | All important harms or unintended effects in each group (for specific guidance see CONSORT for harms) 8
19a | If relevant, other important unintended consequences n/a
Discussion
Limitations 20 | Pilot trial limitations, addressing sources of potential bias and remaining uncertainty about feasibility 31-32
Generalisability 21 Generalisability (applicability) of pilot trial methods and findings to future definitive trial and other studies 30-32
Interpretation 22 | Interpretation consistent with pilot trial objectives and findings, balancing potential benefits and harms, and 30-32
considering other relevant evidence
22a | Implications for progression from pilot to future definitive trial, including any proposed amendments 30-32
Other information
Registration 23 | Registration number for pilot trial and name of trial registry 5
Protocol 24 | Where the pilot trial protocol can be accessed, if available 5
Funding 25 | Sources of funding and other support (such as supply of drugs), role of funders 33
26 | Ethical approval or approval by research review committee, confirmed with reference number 5
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ABSTRACT

Objectives

The use of routine remote follow-up of patients with chronic kidney disease (CKD) is increasing
exponentially. It has been suggested that online electronic patient-reported outcome measures
(ePROMs) could be used in parallel, to facilitate real-time symptom monitoring aimed at improving
outcomes. We tested the feasibility of this approach in a pilot trial of ePROM symptom monitoring
versus usual care in patients with advanced CKD not on dialysis.

Design
A 12-month, parallel, pilot randomised controlled trial (RCT) and qualitative sub-study.

Setting & Participants
Queen Elizabeth Hospital Birmingham, UK. Adult patients with advanced CKD (eGFR =6 and <15
mL/min/1.73m?, or a projected risk of progression to kidney failure within 2-years 220%).

Intervention

Monthly online ePROM symptom reporting, including automated feedback of tailored self-
management advice and triggered clinical notifications in the advent of severe symptoms. Real-time
ePROM data were made available to the clinical team via the electronic medical record.

Outcomes

Feasibility (recruitment and retention rates, and acceptability/adherence to the ePROM
intervention). Health-related quality of life, clinical data (e.g., measures of kidney function, kidney
failure, hospitalisation, death) and healthcare utilisation.

Results

52 patients were randomised (31% of approached). Case report form returns were high (99.5%), as
was retention (96%). Overall, 73% of expected ePROM questionnaires were received. Intervention
adherence was high beyond 90 days (74%) and 180 days (65%); but dropped beyond 270 days (46%).
Qualitative interviews supported proof of concept and intervention acceptability, but highlighted
necessary changes aimed at enhancing overall functionality/scalability of the ePROM system.

Limitations
Small sample size.

Conclusions

This pilot trial demonstrates that patients are willing to be randomised to a trial assessing ePROM
symptom monitoring. The intervention was considered acceptable; though measures to improve
longer-term engagement are needed. A full-scale RCT is considered feasible.

Trial Registration
ISRCTN12669006
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STRENGTHS AND LIMITATIONS OF THIS STUDY
e This is the first study to examine the feasibility of a clinical trial of ePROM use in a UK CKD
population.
o Development of the study design was overseen by a patient advisory group, which included
people with lived experience of CKD.
9 e The ePROM intervention was configured to allow real-time integration of participant’s
10 symptom data within the electronic medical record.
e As this was a pilot study, no inferences can be made about the intervention’s therapeutic
efficacy.
14 e Our findings will help guide the design of a future randomised controlled trial aimed at
15 exploring efficacy and cost effectiveness.
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BACKGROUND

Patients with advanced chronic kidney disease (CKD) commonly have a high symptom burden;
increasingly so as they progress towards kidney failure.»? Uncontrolled symptomology can be a
particular source of anxiety and can have a detrimental impact on patient’s health-related quality of
life and outcomes.3

Timely detection of symptomatic deterioration is a key component of effective disease management
during this period.? It can be challenging, however, to identify an unexpected decline in kidney
function between scheduled clinic appointments, unless a patient self-refers. Unfortunately, some
patients self-refer too late because they have difficulty identifying the point at which they may
require assistance. Without prompt recognition of advanced symptoms, such patients are at high
risk of severe illness, emergency hospitalisation, progression to unplanned kidney replacement
therapy and significantly poorer long-term outcomes, including increased mortality.*®

Routine systematic capture of symptom data using electronic patient-reported outcome (ePROM)
measures has been suggested as a low-cost method of supporting symptom monitoring and
control.” ePROM platforms provide patients with access to short online questionnaires that allow
them to share self-reported symptom data with their clinical team, often in real time, to help guide
care.® Systems may be configured to provide patients with tailored self-management advice and to
trigger clinical notifications in the advent of sudden deterioration and/or severe symptomology.>1!

In studies involving patients with cancer, ePROM symptom monitoring is associated with enhanced
patient-clinician communication; improved patient education and self-efficacy; better symptom
control; earlier detection of adverse events; improved patient quality of life; reduced use of accident
and emergency services; fewer inpatient hospital episodes; and improved survival; even for
‘computer-inexperienced’ patients.>'’

The efficacy of ePROM symptom monitoring for patients with advanced CKD, has not been
investigated within a randomised controlled trial (RCT); nor has the feasibility of undertaking such a
trial been established. This single-center pilot study aimed to assess the feasibility of undertaking a
RCT investigating the use of monthly ePROM reporting compared with usual care in patients with
advanced CKD not on dialysis.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 7 of 56

oNOYTULT D WN =

BMJ Open

METHODS

Reporting
This study is reported in accordance with the Consolidated Standards of Reporting Trials (CONSORT)
checklist for reporting a pilot/feasibility trial.

Study Design

RePROM (Renal electronic patient-reported outcome measure) was a single-centre, open-label, two-
arm randomised controlled pilot/feasibility trial and qualitative sub-study. The trial was registered
with ISRCTN (ISRCTN12669006) and the UK NIHR Portfolio (CPMS ID: 36497); and the protocol has
been published.??

Study changes

Owing to changes in clinical practice at the host research site, made in response to the COVID-19
pandemic, the study received approval from the Health Research Authority for early closure of
follow up (02/04/2020). This meant that follow up was truncated for some participants and that
recruitment of health care professionals (HCPs) to the qualitative sub-study had to be suspended.

Study setting

The trial was undertaken within the Birmingham Clinical Trials Unit (BCTU) and Centre for Patient-
Reported Outcomes Research at the University of Birmingham and the Queen Elizabeth Hospital
Birmingham (QEHB) within the UK National Health Service (NHS) University Hospitals Birmingham
Foundation Trust.

Patient and public involvement

Development of the study design was informed by a series of meetings held with our Patient
Advisory Group (AB, SO, GP, KS, RV, JW), established in 2016, which included people with lived
experience of CKD. Members were also involved in the ePROM intervention co-design group?® and
trial management group.

Study oversight

An independent steering committee was convened to provide guidance to the trial management
group and to review feasibility data during the trial.

Study population

Eligible participants were adult (218 years old) patients under the care of the kidney services at
QEHB, who met the trial definition of advanced CKD (estimated Glomerular Filtration Rate (eGFR) 26
and <15 mL/min/1.73m?, or a projected risk of progression to kidney failure within 2-years >20%
using the 4-variable Tangri renal risk equation??). Participants were excluded if they met any of the
following criteria: patients unwilling to use the ePROM intervention; patients who, in the opinion of
the consenting professional, could not speak, read or write English sufficiently well to complete the
ePROM unaided; an episode of acute kidney injury (defined in accordance with international
guidelines??) within the last 3 months; patients meeting the trial definition of kidney failure
(receiving dialysis, or scheduled to start, in the next 2 weeks, had received (or had a scheduled date
to receive) a kidney transplant; or an eGFR <5ml/min/1.73m?); patients with a terminal illness that,
in the opinion of the clinician assessing eligibility, was likely to lead to the death of the patient within
6 months of starting participation in the study.

Recruitment and randomisation

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open Page 8 of 56

Members of the kidney research team at QEHB screened for potentially eligible study participants
using the inclusion/exclusion criteria. Those considered eligible were provided with a patient
information sheet and given the opportunity to consider participation. For patients wishing to take
part in the pilot trial (and optional qualitative sub-study), consent, enrolment and baseline data
collection was conducted face-to-face in clinic. Randomisation was provided via a web-based system
developed by BCTU. Participants were randomised at the level of the individual in a 1:1 ratio to usual
care (control arm) or usual care supplemented with monthly online symptom reporting using the
ePROM system (experimental arm). Minimisation was used to achieve balance between: 2-year risk
of progression to kidney failure (<40%, versus 240%, based on the 4-variable Tangri renal risk
equation?!); self-reported computer experience (regular use of a computer, tablet or smartphone at
least weekly, versus less than weekly); and patient-reported ethnicity (‘white’ versus ‘non-white’).

Intervention

Participants allocated to the ePROM intervention arm were asked to complete and submit monthly
symptom questionnaires using an online system and received an automated reminder to do so. In
addition, patients were allowed to submit any number of additional ‘ad-hoc’ questionnaires at any
time outside of the scheduled monthly reporting dates. Development and functionality of the
ePROM system has been described in detail elsewhere.?? In summary, upon questionnaire
submission, automated self-management advice was provided to patients based on their responses;
guestionnaire data was integrated into the QEHB electronic medical record and made available to
HCPs in real-time; and a system algorithm triggered an automated notification which was sent to
both the patient and the clinical team in the event of a severe and current symptom report.
Participants allocated to the control arm received usual care. It was not possible to blind clinicians or
participants due to the nature of the intervention.

Outcomes

As this was a pilot trial there was no single primary outcome measure. The primary aims of the study
were to pilot the trial protocol and assess the feasibility of undertaking a full-scale RCT exploring the
use of ePROMs in the management of advanced CKD. The feasibility outcomes included the
following: the proportion of eligible participants approached to take part in the trial; the proportion
of eligible participants who took part in the trial; recruitment rate: the proportion of participants
randomised / screened; the proportion of participants randomised / approached; the proportion of
participants who completed the trial (retention); and the proportion of participants who adhered to
the ePROM intervention.

This pilot trial was not powered to detect differences in outcome measures, but provided an
opportunity to ensure that there were no issues with completion of the outcome data and proposed
outcome measures for the main RCT. The following outcome data were collected:

e Health-related quality of life, using the paper version of the EuroQol five-dimension, five
level, questionnaire (EQ-5D-5L). The EQ-5D-5L is a reliable/validated generic measure of
health status/utility commonly used internationally in cost-effectiveness and ePROM
research.1023

e (linical data, including serum creatinine, calcium, phosphate, bicarbonate, albumin, eGFR,
albumin-to-creatinine ratio (ACR), blood pressure, and, for participants with diabetes:
glucose and glycated haemoglobin (HbAlc).

e Event data: progression to kidney failure, contacts with healthcare professionals in
secondary care (outpatient clinics and accident and emergency), inpatient hospitalisation,
death.

e Additional healthcare resource use data was also collected at each study visit.
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All data were collected at baseline and 3, 6, 9 and 12 months (assessment window +3 weeks).

Sample size

As this was a pilot trial, no formal sample size calculation was performed. Following
recommendations for pilot studies, 30 patients or more are typically required to obtain estimates of
the parameters needed for sample size estimation.?*2> To allow for a 10% drop-out and loss to
follow-up, this pilot trial aimed to recruit at least 33 participants in each group, a total of 66
participants. This would allow the recruitment and retention rates to be estimated with 95%
confidence interval maximum widths of 20% and 25% respectively.

Statistical analysis

Analysis of feasibility and clinical outcomes was based on all participants screened and recruited. For
each binary outcome, the number and percentage are reported along with an exact binomial 95%
confidence interval. Estimates of differences between groups are presented as relative risks
obtained from log-binomial regression models. These estimates were unadjusted due to the low
number of observed events. For continuous outcomes, the means and 95% confidence intervals are
reported. Estimates of differences between groups are presented as differences in means adjusted
for minimisation variables and, for longitudinal outcomes, the corresponding baseline values. All
estimates of differences are presented with 95% confidence intervals. No p-values are reported as
no hypothesis testing was performed. Analysis was conducted using SPSS software, v26 (IBM) and
SAS software, version 9.4 (SAS Institute). Participants were analysed in the intervention group to
which they were randomised, and all participants were included whether or not they received the
allocated intervention (intention-to-treat). The study dataset and statistical analysis plan are
available on request.

Qualitative sub-study

The qualitative sub-study aimed to explore patient and HCP thoughts/experiences regarding the
RePROM trial processes and intervention. Semi-structured interviews were conducted by the lead
author according to pre-defined topic guides (Supplementary Appendix), but there was sufficient
scope to explore novel themes where appropriate. All interviews were digitally recorded,
professionally transcribed and the transcripts anonymised. Transcript data were entered into a
specialist software package (Dedoose, v8.3.35) to aid organisation and analysis of the data. All data
were analysed by the lead author using conventional content analysis.?® Interview transcripts were
examined in depth by DK, prior to first cycle coding, in which content was coded around positive and
negative perceptions regarding the intervention, as well as suggested system changes.
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RESULTS

Patients and follow up

Recruitment was conducted at QEHB over 12 months from October 2019. The last follow-up was
conducted in April 2020, which was truncated for 14 participants due to the COVID-19 pandemic. In
total, 721 patients were screened, of which 452 (63%, 95%CI 59-66) were eligible, and 166 were
approached to take part in the trial (37% of eligible, 95%Cl 32-41). Fifty-two patients were
randomised (Figure 1) (consent rate (of approached) = 31%, 95%Cl 24-39; consent rate (of eligible) =
12%, 95%Cl 9-15), representing 79% of the recruitment target sample size (recruitment rate (of
approached) = 31%, 95%Cl 24-39; recruitment rate (of screened) = 7%, 95%Cl 5-9; average monthly
recruitment rate = 4.3). The minimisation algorithm provided appropriate balance over 2-year risk of
progression to kidney failure, however an error in the algorithm led to an imbalance in patient-
reported ethnicity between groups. All participants self-reported as regular computer users.

Average follow up was 8.0 months (SD 3.8). In total, n=2 patients withdrew from the trial during
follow up after moving geographical region (both withdrew from the intervention and 1 from all
follow-up) (retention = 96%, 95%Cl 87-100). During the study, n=17 patients met the trial definition
of kidney failure (the study protocol mandated exit at this point) and there was n=1 death. No
patients were excluded from the analysis. Case report form return rates were excellent throughout
(99.5% of all expected forms received) (Supplementary Appendix, Table S1).

[Figure 1 near here]

The main reason for non-approach of screened and eligible individuals was that patients had not
registered to use the existing hospital patient portal ‘MyHealth’ (90% of those not approached). For
patients that were approached, but who were not willing to take part, reported reasons included:
‘no internet access/computer inexperienced’ (45%); ‘not interested in research’ (22%); ‘too
burdensome (completing ePROMSs)’ (11%); ‘too burdensome (general)’ (11%); ‘issues with myHealth
patient portal sign-up’ (9%); ‘unwell/health-related reasons’ (2%); ‘too burdensome (travel/trial
visits)’ (2%).

The average age of participants was 57 years (range 25-86), 29% were female, 37% reported ‘non-
white’ ethnicity, 96% reported secondary level education or greater and 100% reported regular use
of a computer, tablet or smartphone at least weekly. Mean baseline eGFR was 15.2, the average 2-
year Tangri risk of progression to kidney failure was 43%, and the average EQ-5D index was 0.74
(Table 1).
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Disease

Monthly ePROM reports Usual care Overall
(N = 24) (N =28) (N =52)
Minimisation variables
Risk progression <40% 11 (46%) 14 (50%) 25 (48%)
240% 13 (54%) 14 (50%) 27 (52%)
Self-reported computer | ‘Yes’ 24 (100%) 28 (100%) 52 (100%)
experience* ‘No’ 0 (0%) 0 (0%) 0 (0%)
Ethnicity ‘white’ 18 (75%) 15 (54%) 33 (63%)
‘non-white’ 6 (25%) 13 (46%) 19 (37%)
Demographic and other baseline variables
Age, years Mean (95% Cl) 58 (51-65) 56 (50-61) 57 (52-61)
Gender Female 7 (29%) 8 (29%) 15 (29%)
Male 17 (71%) 20 (71%) 37 (71%)
Highest level of Higher education (e.g., 9 (38%) 9 (32%) 18 (35%)
education Bachelors/
Masters/Professional
degree/ PhD)
Further education (e.g., 9 (38%) 7 (25%) 16 (31%)
A-Levels / Vocational
training)
Secondary education 6 (25%) 10 (36%) 16 (31%)
(e.g., GCSEs/O-levels)
Primary education 0 (0%) 0 (0%) 0 (0%)
No qualifications 0 (0%) 2 (7%) 2 (4%)
Not known 0 (0%) 0 (0%) 0 (0%)
Baseline medical history | Hypertension 17 (71%) 25 (89%) 42 (81%)
Atrial Fibrillation 1 (4%) 1 (4%) 2 (4%)
Ischaemic Heart Disease 2 (8%) 4 (14%) 6 (12%)
Peripheral Vascular 0 (0%) 3(11%) 3 (6%)
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Diabetes (Type 1) 2 (8%) 4 (14%) 6 (12%)
Diabetes (Type Il) 7 (29%) 8 (29%) 15 (29%)
Cerebrovascular Disease 0 (0%) 0 (0%) 0 (0%)
Chronic Respiratory 2 (8%) 2 (7%) 4 (8%)
Disorder

Thyroid Disease 0 (0%) 0 (0%) 0 (0%)
Rheumatoid Arthritis 0 (0%) 1 (4%) 1(2%)
Anxiety/Depression 0 (0%) 2 (7%) 2 (4%)
Cancer 6 (25%) 1 (4%) 7 (13%)

Systolic BP (mmHg)

Mean (95% Cl)

147.6 (139.1-156.0)

146.0 (139.9-152.1)

146.8 (141.7-151.8)

Diastolic BP (mmHg)

Mean (95% Cl)

78.8 (75.2-82.4)

77.4 (72.9-81.8)

78.0 (75.2-80.9)

Health-Related Quality
of Life (EQ-5D-5L index)

Mean (95% Cl)

0.70 (0.60-0.80)

0.78 (0.71-0.85)

0.74 (0.68-0.80)

2-year Tangri[1] risk of
progression to kidney
failure

Mean (95% Cl)

0.48 (0.40-0.57)

0.43 (0.34-0.51)

0.45 (0.39-0.51)

eGFR (mL/min/1,73 m?)

Mean (95% Cl)

14.0 (12.5-15.6)

15.7 (13.9-17.5)

14.9 (13.7-16.1)

Creatinine (umol/L)

Mean (95% Cl)

384.0 (345.8-422.2)

357.5 (316.3-398.8)

369.8 (341.4-398.1)

Calcium (umol/L) Mean (95% Cl) 2.2(2.2-2.3) 2.3(2.2-2.3) 2.3(2.2-2.3)
Bicarbonate (umol/L) Mean (95% Cl) 20.8 (19.8-21.9) 21.3(20.3-22.2) 21.1(20.4-21.7)
Phosphate (umol/L) Mean (95% Cl) 1.4 (1.3-1.5) 1.4 (1.3-1.5) 1.4 (1.3-1.5)

Albumin (g/L)

Mean (95% Cl)

40.4 (38.2-42.6)

40.8 (39.0-42.7)

40.6 (39.2-42.0)

ACR (mg/mmol)

Median (IQR)

206.1 (126.9-285.2)

178.1 (109.7-246.4)

191.0 (139.5-242.5)

Blood Glucose Mean (95% Cl) 8.4 (6.8-9.9) 7.0 (5.6-8.4) 7.6 (6.5-8.6)
(mmol/L)#
Missing 1(2%) 1(2%) 2 (4%)
HbA1c (mmol/mol)# Mean (95% Cl) 57.2 (42.8-71.6) 53.2 (44.0-62.5) 54.6 (47.1-62.2)
Missing 4 (8%) 3 (6%) 7 (14%)

*defined as regular use of a computer, tablet or smartphone at least weekly; #for diabetic participants. [1] Tangri N, Stevens LA, Griffith J, et al. A predictive

model for progression of chronic kidney disease to kidney failure. Jama. 2011;305(15):1553-1559.%! Electronic patient-reported Outcome, ePROM; Inter
Quartile Range, IQR; blood pressure, BP; EuroQol five-level five-dimension PRO, EQ5D-5L; estimated Glomerular Filtration Rate, eGFR; Alboumin Creatinine

Ratio, ACR; glycated haemoglobin, HbA1lc.
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ePROM Intervention adherence and reporting patterns

Overall, 73% (95%Cl 67-79) of expected ePROM questionnaires were received during the trial (Table
2). However, only 31% (95%Cl 25-37) were received within our a priori agreed compliance window
(72-hours either side of the scheduled reminder date). Patients submitted 98 ‘ad-hoc’
guestionnaires outside of this compliance window: an average of 4 per participant. Compliance over
time was good, with a high proportion of participants submitting at least one scheduled
guestionnaire beyond 90 days post-randomisation (74%, 95%Cl 52-90) and after 180 days (65%,
95%Cl 41-85) but this proportion dropped beyond 270 days (46%, 95%Cl 19-75).

11
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Table 2. ePROM compliance.
Total Numbe | Proportion of | Numbe | Proportion of | Numbe | Proportion of
Total Mean . . .
Total number number of r of patients r of patients r of patients
number number of ) o ) o ) e
of expected Total submitted in ad-hoc ad-hoc patient | submitting patient | submitting patient | submitting
ePROM received (%, . ePROM e son ePROM son ePROM son ePROM
. . compliance . .| submission . . . . . , ) . .
guestionnaire 95%Cl)) window** questionnair < per trial questionnair trial questionnair trial questionnair
s* (%, 95%C) e a'gent >90 es >90 days >180 es >180 days >270 es >270 days
Ay & submissions P days (95%Cl) days (95%Cl) days (95%Cl)
230 169 (73, 67- 71 (31, 25- 98 4 23 74% (52-90) 20 65% (41-85) 13 46% (19-75)
79) 37)

*accounting for questionnaire allocation date and loss to follow-up/withdrawals/death/progression to kidney failure; **questionnaires received within a
+/- 72-hour time window. electronic patient-reported Outcome, ePROM.
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Patients reported 579 symptoms, the most prevalent of which included fatigue, shortness of breath,
itchy/dry skin and pain (Table 3, n=20 patients reported symptoms during the trial, n=4 did not
report any symptoms). Most symptoms reported were mild (60%). There were 16 severe and current
symptom reports (across 13 questionnaires), generated by 5 patients, representing 3% of the total
number of symptoms reported across the trial (for full details around system notifications see
Supplementary Appendix, Tables S2, S3 and S4). The symptoms driving these notifications were
itchy/dry skin (37% of notifications), fatigue (25%), shortness of breath (13%), pain (13%), difficulty
sleeping (6%) and ankle swelling (6%). The median time taken by staff to resolve patient notifications
was 10 minutes (IQR 6.5-22.5) and actions included: ‘telephone counselling about symptom
management’ (78%); and ‘brought clinic appointment forwards’ (22%); ‘imaging/test orders’ (22%);
‘medication initiation/change’ (11%); ‘other’ (11%), more than one type of action could be recorded
for each notification (see Supplementary Appendix Table S4).

13
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Electronic patient-reported outcome, ePROM.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open
Table 3. ePROM intervention: reporting pattern by symptom.
Number of symptoms reported

Number | Mild (%) Moderate (%) Severe (%) Proportion of

of times total

reported symptoms

reported (N =
579)
Fatigue 135 69 (51) 60 (44) 6 (4) 23%
Shortness of breath 109 88 (81) 17 (16) 4(4) 19%
Itchy/dry skin 102 53 (52) 42 (41) 7(7) 18%
Pain 87 54 (62) 29 (33) 4 (5) 15%
Lack of appetite 57 35 (61) 22 (39) 0(0) 10%
Ankle swelling 21 11 (52) 9 (43) 1(5) 1%
Nausea 20 13 (65) 7 (35) 0(0) 3%
Difficulty sleeping 17 7 (41) 9 (53) 1(6) 3%
Faintness/dizziness 11 6 (55) 5 (45) 0(0) 2%
Restless legs or difficulty keeping legs still 10 7 (70) 3(30) 0(0) 2%
Diarrhoea 10 5(50) 5 (50) 0(0) 2%
Problems with fistula 0 0(0) 0(0) 0(0) 0%
TOTALS 579 | 348 (60) 208 (36) 23 (4)
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Clinical outcomes, patient-reported outcomes and healthcare utilisation

Clinical and patient-reported outcome data are available in the supplementary appendix (Tables S5
and S6). As expected, there were high levels of uncertainty around all point estimates given the
limited size of the sample.

Healthcare utilisation data appears in Table 4. In summary, patients in the intervention arm reported
97 fewer episodes of healthcare utilisation than those in the usual care arm (mean number of
episodes per patient: intervention arm = 10.3, usual care arm = 12.3; intervention arm 0.11 fewer
mean episodes per month on trial), which included 54 fewer CKD-related specialist kidney clinic
visits (mean per patient: intervention arm = 5.4, usual care arm = 6.5; intervention arm 0.07 fewer
episodes per month on trial). Hospital inpatient stay was similar in both arms. Again, this exploratory
data should be treated with caution owing to the small sample size.
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CKD-Related Not CKD-Related CKD relationship unknown
Interventi Usual
Intervention (N = Usual care (N = Intervention (N = Usual care (N = _ care
24) 28) 24) 28) °”2(4N - (N =
) 28)
NHS service category Episode | NHS Episode | NHS Episod | NHS Episode | NHS Episodes | NHS Episod | NHS
s hospit | s hospit | es hospit | s hospit hospit | es hospit
al al al al al al
inpatie inpatie inpatie inpatie inpatie inpatie
nt stay nt stay nt stay nt stay nt stay nt stay
(days) (days) (days) (days) (days) (days)
GP appointment 1 4 (n=2) 14 23 0 4
(n=9) (n=15) (n=2)
GP out of hours service 0 0 0 1 0 0
Specialist kidney clinic 129 183 1 0 0 0
(n=22) (n=26)
NHS outpatient clinic 10 (n=6) 15 41 74 1 1
(other than specialist kidney (n=12) (n=13) (n=17)
clinic)
NHS walk-in centre 1 0
NHS 111/NHS direct telephone 1
call
A&E 1 0 2 (n=2) 5 (n=3) 1
NHS hospital inpatient stay 4 (n=3) 7| 2(n=2) 2| 2(n=2) 71 2(n=2) 8 0 2 2
(n=2)
Other: 9 (n=5) 19 27 8 (n=3) 2 (n=2) 0
(n=13) (n=4)
Imaging 2 1 1 0
Home visit 0 0
Phlebotomy 0
16
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Health 1 1 0 0 0 0

education/roadshow/open day
Chemotherapy 0 0 8 0 0 0
Ophthalmology procedure 0 0 0 0 0
Other (NHS) 2 5 1 7 1 0
Other (private) 0 0 15 0 0 0
TOTALS 154 222 89 114 4 (n=2) 8
(n=22) (n=26) (n=14) (n=23) (n=4)

General practice, GP; National Health Service, NHS; Accident and Emergency, A&E.
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Safety, protocol deviations

There was 1 serious adverse event (n=1 death) reported during the trial. Two protocol deviations
were recorded, 1 software error (resolved) and 1 informed consent form error (missing initial)
(Supplementary Appendix, Table S7).
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Qualitative sub-study

Semi-structured interviews were conducted with 24 trial participants (intervention arm n=14; usual
care arm n=10). Interviewee responses supported proof of concept and acceptability and indicated
that the system had met our four-fold remit?°:

1. To allow patients with advanced CKD to remotely self-report their symptoms using a simple and
secure online platform.

2. To provide appropriate self-management advice to patients whose ePROM scores highlighted
one or more mild/moderate/severe symptoms.

3. To allow monitoring of real-time patient ePROM symptom data and subsequent automated
notification of both the patient and the clinical team in the advent of a severe symptom.

4. To incorporate longitudinal ePROM symptom data in the electronic patient record to help
inform clinical consultations and support shared understanding/decision-making.

A summary of qualitative findings regarding intervention positives/negatives and suggested system
changes is presented in Table 5. Patients highlighted benefits around login security; questionnaire
structure, clarity and coverage; and felt reassurance that their questionnaire data, including their
free text comments (Supplementary Appendix Table S8), were being monitored and responded to
promptly and/or discussed in clinic. They also reported that the advice around symptoms and self-
management was useful and helped alleviate anxiety around the symptoms they were experiencing.

The main system shortfalls, identified across the whole sample, included: failures of the reminder
process meaning some patients did not receive reminder emails; a lack of clarity for some patients
around which questionnaire they should complete at which timepoint and confusion around how to
view self-management advice; difficulty navigating/scrolling through sections; occasional problems
for some patients when submitting the questionnaire. Interviewees suggested a range of changes
aimed at addressing these shortfalls and enhancing the overall functionality of the system.

We experienced HCP recruitment challenges owing to healthcare pressures secondary to the COVID-
19 pandemic. This meant that only 1 HCP interview was completed, precluding robust thematic
analysis. We present the summary data in the supplementary appendix (Table S9) for completeness.
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Table 5. Summary of qualitative findings regarding intervention positives/negatives and suggested system changes.

Theme Subtheme

Illustrative quote(s)

Intervention positives

Questionnaire data acted upon

“On a few occasions | was very impressed that what | had put on the form, obviously had been noticed and had been picked
up. And was discussed with me at clinic and | thought that was one of the big positives of the form itself.” [Patient 01]

Provided reassurance

“...it does give you some reassurance if you can be told, well that’s normal for the problems you’ve got.” [Patient 02]

Quick to complete

“The first one probably took me quarter of an hour because | read through it very carefully and double checked what | was
saying as | went along. But once I'd done a couple then it was sort of less than ten minutes... | sort of answered the
questions as | felt at the time... But it was a breeze once | got used to it that was fine it was easy to fill in.” [Patient 03]

Alleviated anxiety

“I found it positive. | think it takes worries away to be honest with you... You have the advice that was given, so you didn’t
feel as if you're the only person that ever-had itchiness before. It was obviously something that was very common. So, |
would have said it alleviated any anxiety, for me.” [Patient 01]

Questionnaire
structure/content

“I think the questions, they're quite clear and quite precise.” [Patient 04]; “...my symptoms... headaches, itchy skin, swelling
which it covered, tiredness which it covered... | think it covered everything from my point of view.” [Patient 05]

Provision of guidance

“...it prompted you to give the QE a ring and discuss it, you know what | mean... you know like feeling worse and feeling tired
or whatever, just to ring up and speak to somebody cause sometimes you don’t... you just don’t do that... you just carry on,
you just carry on till your next appointment. So, it made you think about it.” [Patient 06]

Immediate clinical assistance

“...it’s nice to know that, you know... if anything is going wrong then | can get help more or less straightaway.” [Patient 07]

Free-text comments

“Initially | was filling the form in and putting very little additional information on. Latterly | was putting a lot more
information on and | was very pleased on two occasions that when | went for my renal check-up, the points that I'd made
had been noticed and were brought up... it was an additional form of communication in that if I'd got a concern or
something was happening, | could put it on the form... and you could use it to answer questions then as to how you were
coping, what you were doing and how you were feeling.” [Patient 01]

Self-management advice

“...very useful because as a lay person not understanding the functions of the body, not that well if you see what | mean, it’s
useful sometimes to get a bit of guidance as to where you need to go.” [Patient 03]

Login security

“...I think the security of, if you like, the double tier | think is very, very good indeed.” [Patient 08]

User-friendly “I'think it’s quite simple and user friendly.” [Patient 04]
Intervention negatives
Reminder failures “...some of the time it didn’t come through on my daughter’s iPhone and then it would come through the next month but

miss a month... Seemed to be hit and miss sometimes.” [Patient 07]

Questionnaire completion

“The complicated bit, which | did struggle with, was trying to get up the latest questionnaire, which needed to be
completed...” [Patient 08]; “I would actually number the questionnaires so you can tell which ones you’ve done and
completed... sometimes | didn’t know which ones I’'d done and which ones | hadn’t done...” [Patient 05]

Prominence of next steps and
self-management advice

“Yeah, | don’t remember seeing too much of that [information] at the end of it to be honest.” [Patient 15]
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Difficulty navigating through
multiple sections within the
system

“...for some reason one of the sections within a section... | could scroll down but the inner bar | couldn’t scroll down
completely... there were like 10 questions, maybe 12 questions, and you could get down to question eight, but | couldn’t get
down to the last two...” [Patient 09]

Difficulty submitting the
questionnaire

“...on two separate occasions we did try and fill it out but then the problem is there was never a finish or a continuation of
the questionnaire, so we couldn’t exactly finish it...” [Patient 10]

Suggested system changes

Improve reminders

“...perhaps like my daughter found that, you know, it was hit and miss when the questionnaire [reminders] came through.
That could be improved on...” [Patient 07]

Enhance/simplify interface

“...navigating your way through the electronic system... could be made a bit easier.” [Patient 08]

Incorporate dietary advice

“...my major one really, which I’'ve been surprised at, was the lack of information regarding, you know, diet...” [Patient 11]

Incorporate questions around
psychological wellbeing/mood

“I think just having that questionnaire to see how your mood is and how you can look back on it and see where, like, how
you can improve and how you can change it slightly and try and move on from there...” [Patient 10]

Timing of questionnaire
completion related to clinical
encounter/receiving results

“I’'m getting the [clinic] results sometimes before | answer the questionnaire, and | think that possibly can end in user bias
‘cause if my results are not very good then sometimes that can translate into feeling bad, you know, rather than the other
way round, if you know what | mean?” [Patient 12]

Incorporate other symptom
questions

“I think it’s worthwhile [adding]... leg cramps... it’s just when you're in bed at night and lying down. It'll be like absolutely
agonising, just like really painful... it is one of the key symptoms, yeah.” [Patient 04]

Tick-box option to prompt
contact with the clinical team

“I'd perhaps have the tick box at the end of the questions... to say ‘could somebody ring you’ would be a good idea... for
someone to give you that reassurance with a phone call... of how to ease the symptoms.” [Patient 05]

Simplify the questionnaire
submission process

“I found a little bit of confusion on the last page where you, they showed you your answers, what you’d put, there's submit
button on that page. | had to come back a page to submit it, that caused confusion a couple of times.” [Patient 01]

Make data available to GPs

“...the GP side of things in the UK isn’t necessarily that well linked into the hospital system... with the technology that we
have these days you’d think that it would be sensible to have the GP on if you like a version of ‘MyHealth’ so they can see
exactly what the hospital are seeing, obviously within the rules of confidentiality... | think the more integrated it is the better
it will work” [Patient 03]

Combine questionnaire data
with other clinical/lifestyle
information collected at home

“...it was just my wondering whether there was another level perhaps... whether blood pressure something like that...things
like the blood pressure and weight | have to record every day anyway...” [Patient 13]

Consider flexibility in setting
notification thresholds for
different symptoms

“Have the same system as the failsafe system but don’t have it as severe. Maybe say level three, make it to level two or level
one.” [Patient 14]
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DISCUSSION

In this single centre open-label randomised study, we examined the feasibility of randomising
patients with advanced CKD to monthly ePROM reporting with real-time feedback of data or to
usual care. We found that the majority of study indicators supported the feasibility of a full-scale
RCT: patient eligibility rate (proportion of screened patients eligible) 63%; recruitment rate (of
patients approached) 31%; case report form returns 99.5%; and retention 96%. In total, 52 patients
were randomised (monthly recruitment rate = 4.3), representing 79% of the recruitment target
sample size (N = 66). This level of recruitment would position the study in the top quartile of
performance based on a review of recruitment and retention across 151 RCTs funded by the UK
Health Technology Assessment Programme.?’” Moreover, overall adherence to the intervention was
good, with patients returning 73% of expected ePROM questionnaires, although not always in the
specified time windows. We have therefore demonstrated that it is possible to randomise and follow
up patients with high levels of data completion through to 12 months, and that a RCT is feasible.

Within our study, we found the observed pattern of ePROM reporting did not correspond with our a
priori expectations. Relatively few patients submitted their questionnaires within our pre-specified
compliance window (72-hours either side of the scheduled submission date). Triangulation with
gualitative data suggested that it was unlikely that this observation was related to issues around
acceptability of the intervention: all participants indicated positive engagement with the system.
Moreover, overall questionnaire return rates were high. A number of patients reported a failure to
receive email reminders, or that emails were sent to junk folders, which may have contributed to
out-of-window submissions: where patients relied on memory, rather than external prompts.
Several patients suggested adding a mobile text reminder option, which they felt would be more
reliable. It was our initial intention to include such an option, unfortunately, this was not possible
within the existing patient portal framework. This feature will be made available as a priority within
the next iteration of the system.

Our overall findings around feasibility align with similar research conducted in oncology. The
feasibility of trial-based exploration of ePROM efficacy in this area has been well established and a
number of trials successfully completed internationally, in the US, France!! and in the UK.2® Within
kidney research, whilst the feasibility of routine collection of ePROMs in clinical practice has been
supported?®3°, there has been relatively little research around trial feasibility until recently. The
‘symptom monitoring with feedback trial’ (SWIFT), is a registry-based pilot cluster randomised
controlled trial among Australian and New Zealand adults with end-stage kidney disease managed
on haemodialysis; due for completion in 2020/21.3! Early findings from the pilot study suggest
feasibility and acceptability when implementing ePROMs with feedback to clinicians in Australian
haemodialysis centres, supporting progress to a follow-on multicentre RCT.3?

Previous ePROM trials have commonly included a primary outcome based around health-related
quality of life, for example, measured using the EQ-5D.1° Based on our study population data, it
would require a total of 348 participants to detect a clinically meaningful 0.07 reduction in EQ-5D-5L
index33 (SD=0.18, p=0.05, 90% power, adjusting for 20% attrition). This sample size appears
achievable based on the successful implementation of previous UK-led kidney trials with similar (or
greater) sample size requirements.34 3>

Whilst the study intervention was well received by patients and demonstrated proof of concept,
there were a number of suggested improvements that may enhance longer-term engagement with
the system, for example: simplification the interface and, in particular, improvements to the
reminder functionality; incorporation of automated dietary advice; and the inclusion of additional
guestionnaire items around the psychological impacts associated with CKD. In addition, it was
suggested that use of the intervention within a multi-centre trial may necessitate system-level

22

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 25 of 56

oNOYTULT D WN =

BMJ Open

modifications to ensure compatibility with different IT infrastructures at other hospitals. Work
conducted within a UK oncology setting has shown that it is possible to integrate a single ePROM
system across multiple NHS trusts, each with unique IT platforms, but that repeated integration at
each separate site often takes considerable time and resources.? Our own experience of linking an
ePROM to an existing hospital-based patient portal was mixed. Positives included the in-built
security aspects, which some patients particularly valued, and also the ability to share data within
the electronic medical record relatively easily. Negatives included functionality issues around the
interface and the lack of some important features, e.g., text reminders and smartphone
compatibility. In addition, issues with sign-up to the patient portal for some patients meant that
study staff could not approach them to take part in the trial without first arranging access to the
patient portal, which created a substantial barrier to recruitment.

Looking ahead to the roll-out of an ePROM system within a multicentre trial, and also considering
future potential implementation in clinical practice, the use of a single hospital patient portal as the
foundation platform may hinder effective scale-up. Any ePROM system would ideally require full
integration with the electronic healthcare record at each site, and also a unified interface, to
maximise the likelihood of success and utility. In a recent renal stakeholder summit aimed at
developing a UK ePROM roadmap — involving patients, HCPs, academics and funders/renal
organisations (including the Renal Association, British Renal Society, Kidney Care UK, National Kidney
Federation, Kidney Research UK) — the development of a single online ePROM gateway/dashboard
was identified as a key priority.3® Such a dashboard would provide patients with a simple and
consistent point of entry and allow them the flexibility to configure the platform to their liking, for
example, around how reminders were configured/delivered, how their data and clinical advice were
presented, or which primary/secondary care providers would have permissions to access their
symptom information. Back-end development of APIs (application programming interfaces) would
then allow permitted healthcare providers to securely ‘pull’ appropriate data into their electronic
medical record, regardless of their underlying system architecture.

Strengths and limitations

This is the first UK study conducted in a CKD population that has explored the feasibility of ePROM
capture/feedback with real-time integration within the electronic medical record. Our findings will
help guide the design of a future RCT aimed at exploring efficacy and cost effectiveness. As this was
a pilot study, no inferences can be made about the intervention’s therapeutic efficacy. Nevertheless,
clinical data around eGFR, risk of progression to kidney failure and health care utilisation show
trends towards improvement in the intervention arm, suggesting further research is warranted.

The attrition rate for this study was larger than expected, owing to a higher proportion of patients
progressing to kidney failure than anticipated (38% of patients randomised, versus 20% predicted).
Whilst this demonstrated the effectiveness of our recruitment strategy, which targeted patients with
advanced CKD at risk of progression, the sample size for a future trial may need to be adjusted
accordingly to account for this observation depending on the exact nature of the primary outcome.

During the qualitative process analysis, it was not possible to conduct dual-coding or triangulation,
this should be taken into account when interpreting the findings.

The pre-specified data analysis plan for this pilot study did not stipulate capture of the reason for
starting dialysis, only the start date and type of dialysis was recorded.

Finally, a sizable proportion of patients who were approached during study recruitment declined
participation owing to concerns around internet access/computer inexperience. Whilst, anecdotally,
reports suggest that patients have become much more comfortable with the use of digital
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healthcare necessitated during the COVID-19 pandemic, any future RCT should focus on broadening
study accessibility and reducing the possibility of digital exclusion by: (i) ensuring the use of a simple
user-friendly platform, with adequate training/support in place at the outset; and (ii) potentially
providing an offline, e.g., paper-based, PRO option.

CONCLUSIONS

This UK single-centre, open-label, randomised controlled pilot study has demonstrated that it is
feasible to conduct a trial incorporating online ePROM symptom reporting, with high rates of data
completion. Based on patient feedback and system data, improvements to our ePROM intervention
should be implemented to enhance functionality, long-term engagement and scalability prior to a
multi-centre RCT.
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RePROM Participant Topic Guide v1.0 — 20/11/2017
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Short project title: RePROM

Full project title: The use of an electronic Patient-Reported Outcome
Measure in the Management of Patients with Advanced Chronic Kidney
Disease — The RePROM Pilot Trial.

Participant Interview Topic Guide
Guidance notes to the interviewer

Note: If the participant becomes distressed or unwell, the interviewer will adopt the
following approaches, dependent upon the participant’s wishes:

1) If the participant wishes, the interviewer will suspend or terminate the interview,
and will stay with the participant until they are feeling better.

2) If the participant has another person to provide care, at the request of the
participant, the interviewer will either suspend the interview and leave the room, or
will terminate the interview completely.

3) If the interviewer feels it is warranted, and if the participant agrees, he will put the
participant in contact with an appropriate renal clinician.

4) If the interviewer feels that there is reason to be concerned for the physical/mental
health of a participant, he will inform the participant of his intention to take the
appropriate action, e.g. call the GP/Consultant.

Points to discuss with the participant prior to signing the consent form
= Recap on key information in the PIS

e | will be recording this interview, so | have something to help me
remember accurately what we talk about today, the only people who
will hear the recording are myself and the person producing the
transcript (who will sign a confidentiality aggrement), is this ok?

e If there is anything you find you do not wish to talk about please let me
know. | will aim to follow your lead in terms of what we discuss, but if
we do stray on to a topic that you are not keen to talk about, tell me
straight away and we can discuss something else.
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e We can stop the interview whenever you like. If you would like to take a
break, or feel upset or unwell, please let me know and we will suspend
or stop the interview entirely.

Verbal consent will be taken if participant still wishes to take part. Note: written
consent for the interview will have been taken at the outset of the participant’s
involvement in the RePROM study.

Introduction to Interview

Thank you for agreeing to take part in this interview. The aim of this interview is to
discuss your experience of being involved in the RePROM study. There are no ‘right’
or ‘wrong’ answers, we are interested in your views based on your experience. | am
now going to start the recording.

Begin Interview

Main body of Interview

1) Can you explain how you first heard about the RePROM study?

2) Could you tell us what you felt was good about the recruitment process and
whether any aspect could be improved?

3) What made you decide to take part in the RePROM study?

4) Can you explain what happened on your first study visit? What was good about
this and what could be improved?

5) For the rest of your study visits, can you outline what was good and what could be
improved?

For participants randomized to the ePROM reporting group:
6) Could you tell us about your first experience using the ePROM system?

Prompts
e Ease of myHealth sign-up and system log-in?
e Mode of administration, location, duration?
e Any problems? Ease of use?

7) Could you tell us about your subsequent experiences using the ePROM system?

Prompts
e Ease of myHealth sign-up and system log-in?
e Mode of administration, location, duration?
e Any problems? Ease of use?
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1
2

z e Alert experiences?

5

6 8) Could you tell us about whether/how the ePROM information you provided was
7 discussed in your clinic appointments?

8

?0 9) Could you tell us what was good about the ePROM system and what could be

1 improved?

14 Post Interview — Debrief

17 e | have no more questions, but I'd like to give you the opportunity to say
18 anything else about the RePROM study, your experience of completing the
19 ePROM, or anything else we’ve discussed today?

e QOutline what will happen next: (1) the recording will be typed up and

23 annonymised, then analysed alongside all the other interviews, (2) we will

24 send you a summary of this interview (unless you would prefer that we didn’t)
25 and will invite your comments. You do not have to comment on these results if
26 you do not wish to.

29 e Finally, if you decide that you do not want what you have said today to be

30 included in my research, you will need to tell me this within 5 working days —
31 so by [insert an actual day, according to timing of interview]. After this it will be
32 too late to withdraw as | will not be able to untangle what you have told me
from what other people have told me.

36 e Thank you for taking part in the interview today.
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RePROM Clinician and Staff Topic Guide v1.0 — 20/11/2017

M UNIVERSITYOF
RePRO BIRMINGHAM

[*¥ Reported Outcome Measures

Short project title: RePROM

Full project title: The use of an electronic Patient-Reported Outcome
Measure in the Management of Patients with Advanced Chronic Kidney
Disease — The RePROM Pilot Trial.

Clinician/Staff Interview Topic Guide
Guidance notes to the interviewer

Note: If the participant becomes distressed or unwell, the interviewer will adopt the
following approaches, dependent upon the participant’s wishes:

1) If the participant wishes, the interviewer will suspend or terminate the interview,
and will stay with the participant until they are feeling better.

2) If the participant has another person to provide care, at the request of the
participant, the interviewer will either suspend the interview and leave the room, or
will terminate the interview completely.

3) If the interviewer feels it is warranted, and if the participant agrees, he will put the
participant in contact with an appropriate renal clinician.

4) If the interviewer feels that there is reason to be concerned for the physical/mental
health of a participant, he will inform the participant of his intention to take the
appropriate action, e.g. call the GP/Consultant.

Points to discuss with the participant prior to signing the consent form
= Recap on key information in the PIS

o | will be recording this interview, so | have something to help me
remember accurately what we talk about today, the only people who
will hear the recording are myself and the person producing the
transcript (who will sign a confidentiality aggrement), is this ok?

o If there is anything you find you do not wish to talk about please let me
know. | will aim to follow your lead in terms of what we discuss, but if
we do stray on to a topic that you are not keen to talk about, tell me
straight away and we can discuss something else.
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o We can stop the interview whenever you like. If you would like to take a
break, or feel upset or unwell, please let me know and we will suspend
or stop the interview entirely.

Written consent will be taken if participant still wishes to take part.

Introduction to Interview

Thank you for agreeing to take part in this interview. The aim of this interview is to
discuss your experience of being involved in the RePROM study. There are no ‘right’
or ‘wrong’ answers, we are interested in your views based on your experience. | am
now going to start the recording.

Begin Interview

Main body of Interview

1) Could you tell us what you felt was good about the recruitment process and
whether any aspect could be improved?

Prompts

Screening, eligibility check
Approach, consent

myHealth signup, ePROM training
Baseline assessment

3) Could you tell us what you felt was good about the follow-up process and whether
any aspect could be improved?

6) Could you tell us about your experience using the ePROM system?

Prompts

Ease of use, usefulness of the data?

Format of data presentation?

Alert generation and management.

What was good about the system and what could be improved?

7) Is there anything about the RePROM project design or implementation that we
need to address/improve prior to conducting the planned RCT?

Post Interview — Debrief
e | have no more questions, but I'd like to give you the opportunity to say

anything else about the RePROM study, your experience of using the ePROM
system, or anything else we’ve discussed today?
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Outline what will happen next: (1) the recording will be typed up and
annonymised, then analysed alongside all the other interviews, (2) we will
send you a summary of this interview (unless you would prefer that we didn’t)
and will invite your comments. You do not have to comment on these results if
you do not wish to.

Finally, if you decide that you do not want what you have said today to be
included in my research, you will need to tell me this within 5 working days —
so by [insert an actual day, according to timing of interview]. After this it will be
too late to withdraw as | will not be able to untangle what you have told me
from what other people have told me.

Thank you for taking part in the interview today.
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Table S1. Case Report Form (CRF) returns.

Timepoint CRF Expected Received (%)
Baseline Consent 52 52 (100)
Baseline CRF 52 52 (100)
Baseline EQ5D-5L 52 52 (100)
3 Month CRF 47 47 (100)
3 Month EQ5D-5L 47 45 (96)
6 Month CRF 41 41 (100)
6 Month EQ5D-5L 41 41 (100)
9 Month CRF 29 29 (100)
9 Month EQ5D-5L 29 29 (100)
12 Month CRF 18 18 (100)
12 Month EQ5D-5L 18 18 (100)
EuroQol five-level five-dimension PROM, EQ5D-5L.
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Table S2. ePROM intervention: overall symptom reporting, notifications and time taken to resolve.

BMJ Open

Total number of participants
randomised to ePROM

Total number of
symptoms reported

Total number of
symptom notifications

Total number of participants triggering
notifications for severe and current

Median time taken to
resolve in minutes (IQR)

intervention (%) symptoms (%)
24 579 16 (3) 5 (25) 10 (6.5-22.5)
Electronic Patient-Reported Outcome, ePROM.
Table S3. ePROM intervention: notification pattern by symptom.
Number of
notifications triggered
for severe + current
symptoms (%)
Itchy/Dry skin 6 (37)
Fatigue 4 (25)
Shortness of breath 2 (13)
Pain 2 (13)
Difficulty sleeping 1(6)
Ankle swelling 1(6)
Lack of appetite 0(0)
Nausea 0(0)
Problems with 0 (0)
fistula
Faintness/dizziness 0(0)
Restless legs or 0 (0)
difficulty keeping
legs still
Diarrhoea 0(0)
Electronic Patient-Reported Outcome, ePROM.
For peg?epvggv%rﬁypglﬁr&?/%tﬁw%é@r%%?%ﬂfshe%_’5‘8%//_&19%&ines.xhtml
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Table S4. ePROM intervention: staff response to notification.

Staff response to notification Frequency (%)
Telephone counselling about symptom management 7 (78)
Brought clinic appointment forwards 2 (22)
Imaging/test orders 2 (22)
Medication initiation/change 1(11)
Other 1(11)
Referral to A&E 0 (0)
Referral to other NHS service 0 (0)

Electronic Patient-Reported Outcome, ePROM.
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Table S5. Numeric outcome measures by trial arm and data collection point.

Monthly ePROM
reports
(N =24)

Usual care
(N = 28)

No. (expected)

Mean (95% CI)

No. (expected)

Mean (95% ClI)

Adjusted Mean
Difference (95% CI)

Systolic BP (mmHg)

Baseline 24 (24) 147.58 (139.12-156.05) | 28 (28) 146.04 (139.94-152.13) | 072 (:9.5110 10.95)
3 months 21 (21) 145.14 (138.81-151.48) | 26 (26) 140.46 (134.33-146.59) | 013 (-7.5010 7.76)
6 months 18 (18) 147.50 (141.92-153.08) | 23 (23) 140.17 (132.33-148.02) | 276 (62710 11.79)
9 months 1(12) 141.91 (134.63-149.19) | 16 (17) 142.19 (135.14-149.23) | ~546 (131010 2.17)
12 months 7(7) 148.71 (142.25-155.18) | 10 (11) 137.70 (126.65-148.75) | 7-87 (-5:47 t0 21.20)
Diastolic BP (mmHg)

Baseline 24 (24) 78.83 (75.22-82.45) 28 (28) 77.36 (72.94-81.77) 3.32(-2.09t08.72)
3 months 21(21) 78.81 (74.72-82.90) 26 (26) 72.85 (68.69-77.01) | 4-38 (-0.40109.16)
6 months 18 (18) 76.94 (70.94-82.95) 23 (23) 74.04 (69.66-78.43) 1.32(-4.87 0 7.52)
9 months 11(12) 78.00 (70.36-85.64) 16 (17) 78.44 (71.98-84.90) | 077 (-9.03107.50)
12 months 7(7) 79.00 (69.04-88.96) 10 (11) 76.90 (70.44-83.36) 0.24 (-8.92 10 9.40)
Health-Related Quality of

Life (EQ-5D-5L index)

Baseline 24 (24) 0.70 (0.60-0.80) 28 (28) 0.78 (0.71-0.85) -0.06 (-0.17 to 0.06)
3 months 20 (21) 0.67 (0.53-0.80) 24 (26) 0.76 (0.69-0.84) -0.03 (-0.13 10 0.07)
6 months 18 (18) 0.66 (0.52-0.80) 23 (23) 0.74 (0.65-0.82) -0.00 (-0.11 to 0.10)
9 months 12 (12) 0.55 (0.33-0.78) 17 (17) 0.74 (0.66-0.82) -0.07 (-0.24 10 0.09)

For peéqr‘arepvggv%rﬁypwﬁr&ﬁ%tﬁw%pAepr&?Hﬁg(omfglte}

g_%gy/_gtgéélines.xhtml

11

Page 44 of 56



Page 45 of 56

oNOYTULT D WN =

BMJ Open
12 months 7(7) 0.59 (0.34-0.85) 11 (11) 0.71 (0.61-0.82) -0.04 (-0.17 0 0.09)
2-year Tangri[1] risk of
progression to kidney failure
(%)
Baseline 24 (24) 0.48 (0.40-0.57) 28 (28) 0.43 (0.34-0.51) 0.06 (-0.0110 0.14)
3 months 21 (21) 0.46 (0.38-0.54) 26 (26) 0.47 (0.38-0.55) -0.01(-0.1010 0.08)
6 months 16 (18) 0.45 (0.34-0.57) 22 (23) 0.43 (0.35-0.52) -0.01(-0.12t0 0.10)
9 months 11(12) 0.46 (0.34-0.58) 16 (17) 0.50 (0.41-0.58) -0.04 (0.16 10 0.08)
12 months 5(7) 0.46 (0.29-0.63) 10 (11) 0.52 (0.38-0.66) 0.01(-0.21100.22)
eGFR (mL/min/1,73 m2)
Baseline 24 (24) 14.03 (12.52-15.55) 28 (28) 15.70 (13.93-17.47) | ~1-86 (-4.18 10 0.46)
3 months 21(21) 13.51 (11.89-15.12) 26 (26) 14.07 (12.22-15.91) 0.94 (-0.73 0 2.61)
6 months 18 (18) 13.11 (10.93-15.29) 23 (23) 14.19 (12.49-15.89) 0.28 (-1.86 t0 2.43)
9 months 11(12) 14.54 (12.38-16.70) 16 (17) 13.13 (11.35-14.92) | 246 (03010 4.63)
12 months 7(7) 14.13 (12.14-16.12) 10 (11) 12.71 (10.78-14.64) 1.72 (-0.96 to 4.40)
Creatinine (umol/L)
Baseline 24 (24) 384.00 (345.84-422.16) | 28 (28) 357.54 (316.29-398.78) | 3942 (-9.71 10 88.54)
3 months 21 (21) -34.81 (-66.83 to -
380.81 (346.19-415.43) | 26 (26) 396.08 (342.23-449.92) | 2.79)
6 months 18 (18) -17.82 (-57.55 to
408.39 (359.35-457.43) | 23 (23) 375.96 (334.91-417.00) | 21.92)
9 months 11(12) 364.45 (305.24-423.67) | 16 (17) 399.50 (347.47-451.53) | “41:90 (-88.94 0 5.13)
12 months 7.(7) -47.60 (-131.55 to
370.00 (306.19-433.81) | 10 (11) 409.10 (337.29-480.91) | 36.36)
Calcium (umol/L)
Baseline 24 (24) 2.24 (2.19-2.29) 28 (28) 2.27 (2.25-2.30) -0.03 (-0.09 10 0.02)
3 months 21(21) 2.28 (2.22-2.35) 26 (26) 2.29 (2.24-2.34) 0.02 (-0.04 t0 0.08)
For peg(?epvggv%rﬁypglﬁr&?/%tﬁw%pAepr&?%?ich\r{r?fs'llte']/g_’5‘8%//_&[9%&ines.xhtml
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6 months 18 (18) 2.30 (2.25-2.35) 23 (23) 2.34 (2.29-2.39) -0.01(-0.07 10 0.04)
9 months 11(12) 2.37 (2.27-2.47) 16 (17) 2.40 (2.35-2.46) -0.03 (-0.11 10 0.04)
12 months 6 (7) 2.40 (2.35-2.45) 10 (11) 2.40 (2.29-2.50) 0.01(-0.08 0 0.10)
Bicarbonate (pmol/L)
Baseline 24 (24) 20.83 (19.76-21.89) 28 (28) 21.25(20.33-22.17) | 0-30(-1.70t0 1.09)
3 months 21 (21) 21.36 (20.13-22.59) 25 (26) 21.30 (20.16-22.45) 0.19(-1.26 to 1.64)
6 months 17 (18) 20.56 (19.14-21.99) 21(23) 21.19 (19.97-22.41) | 0:49(-0.9210 1.91)
9 months 11(12) 21.82 (19.59-24.04) 15 (17) 20.73 (19.14-22.33) 1.13 (-1.32 10 3.59)
12 months 5(7) 21.60 (18.93-24.27) 9 (11) 20.67 (17.76-23.57) 1.03 (-2.44 t0 4.50)
Phosphate (umol/L)
Baseline 24 (24) 1.41 (1.31-1.52) 28 (28) 1.40 (1.30-1.51) 0.01(-0.14t0 0.16)
3 months 21(21) 1.47 (1.39-1.55) 25 (26) 1.60 (1.41-1.79) -0.14 (-0.34 10 0.05)
6 months 17 (18) 1,52 (1.36-1.69) 21 (23) 1,38 (1.23-1.52) 0.06 (-0.12t0 0.25)
9 months 11(12) 1.45 (1.27-1.62) 14 (17) 1.46 (1.30-1.61) -0.03 (-0.26 t0 0.21)
12 months 5(7) 1.61 (1.28-1.93) 9 (11) 1.42 (1.25-1.60) 0.31(0.02 10 0.59)
Albumin (g/L)
Baseline 24 (24) 40.38 (38.20-42.55) 28 (28) 40.82 (38.98-42.66) | 0-52(-3.34 10 2.30)
3 months 21(21) 39.43 (37.50-41.36) 26 (26) 39.58 (37.80-41.36) | 0-91(-0.61102.43)
6 months 18 (18) 37.39 (35.15-39.62) 23 (23) 37.65(35.90-39.41) | 0-24(-1.56 10 2.04)
9 months 11(12) 35.27 (33.12-37.42) 16 (17) 36.50 (34.52-38.48) | 0-37 (-2.31 10 3.05)
12 months 7(7) 36.86 (34.42-39.29) 10 (11) 35.10 (32.90-37.30) 1.63 (-1.38 10 4.64)
ACR (mg/mmol)
Baseline 24 (24) X 23.64 (-66.09 to

06.06 (126.92-285.20) | 28 (28) 178.08 (109.73-246.43) | 113.37)

For peg‘?epﬁngéﬁ%’%lﬁr&ﬁ%t%% pAepr&?%(ﬁg(omfs}teH _%8%//_&8%& ines.xhtml
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3 months

-19.60 (-63.75 to

2121) 167.31 (101.53-233.09) | 26 (26) 149.25 (108.39-190.11) | 24.56)
6 months 16 (18) 182.24 (95.65-268.83) 22 (23) 135.88 (88.78-182.98) | =373 (-72.531065.07)
9 months 11(12) 227.58 (117.37-337.79) | 16 (17) 148.23 (97.56-198.90) | 0-20 (-84.56 to 84.96)
12 months 5(7) 175,74 -14.40 (-138.43 to

74 (97.71-253.77) 10 (11) 161.51 (74.67-248.35) | 109.63)

Blood Glucose (mmol/L)
Baseline 8(9) 8.36 (6.82-9.90) 11 (12) 6.97 (5.58-8.36) 148 (-0.57103.52)
3 months 7(9) 9.36 (5.39-13.33) 8 (11) 8.74 (5.80-11.68) -2.18 (-6.22 10 1.87)
6 months 5 (8) 15.88 (3.47-28.29) 5 (10) 7.22 (5.14-9.30) -2.58 (-13.52 10 8.36)
9 months 4(6) 8.93 (5.36-12.49) 3 (8) 6.30 (3.84-8.76) 2.12(-1.4010 5.64)
12 months 1(4) 10.70* 2 (5) 5.10 (1.57-8.63) -
HbA1c (mmol/mol)
Baseline 5(9) 57.20 (42.83-71.57) 9 (12) 53.22 (43.98-62.46) | 318 (-12.5210 18.87)
3 months 7(9) 53.29 (43.78-62.79) 7 (11) 46.14 (38.80-53.48) | 2-36 (-4.61109.33)
6 months 7(8) 51.14 (44.40-57.88) 8 (10) 50.63 (40.45-60.80) | 6-00 (-14.06102.05)
9 months 2 (6) 59.50 (52.64-66.36) 3(8) 52.67 (43.04-62.29) |~
12 months 24) 57.00 (51.12-62.88) 3(5) 49.33 (36.87-61.80) | ©:°8(9:2110-3.96)

#Insufficient data to calculate 95% ClI. [1] Tangri N, Stevens LA, Griffith J, et al. A predictive model for progression of chronic kidney disease to kidney failure.

Jama. 2011;305(15):1553-1559.2" Electronic Patient-Reported Outcome Measure, ePROM; blood pressure, BP; EuroQol five-level five-dimension PRO,

EQ5D-5L; Estimated Glomerular Filtration Rate, eGFR; Albumin Creatinine Ratio, ACR; glycated haemoglobin, HbA1c.
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Table S6. Binary outcome measures by trial arm and data collection point.

Monthly Usual care
ePROM (N = 28)
reports
(N =24)
Na Events (%, 95% Na Events (%, 95% CI) | Risk Ratio (95%
Cl) ClP
Death
Baseline to 3 months 24 0 (0, 0-14) 28 0 (0, 0-12) -
310 6 months 21 1(5,0-24) 26 0 (0, 0-13) -
6 to 9 months 18 0 (0, 0-19) 23 0 (0, 0-15) -
9 to 12 months 12 0 (0, 0-26) 17 0 (0, 0-20) -
Total 1(4,0-21) 0(0, 0-12) -
Kidney failure
Baseline to 3 months 24 1(4, 0-21) 28 4 (14, 4-33) 0.29 (0.30 to 2.44)
6 to 9 months 18 3 (17, 4-41) 23 0 (0, 0-15) -
Hospitalisation
Baseline to 3 months 24 1(4, 0-12) 28 1(4, 0-18) 1.17 (0.08 to 17.67)
6 to 9 months 19 2 (11, 1-33) 23 2(9, 1-28) 1.21 (0.19 to 7.80)
9 to 12 months 12 0 (0, 0-26) 17 0 (0, 0-20) -

Electronic patient-reported outcome, ePROM. @2Number of participants in the study at start of timepoint.
bunadjusted risk ratios are reported due to the low frequencies of events. °This figure denotes the number of unique individuals with at least one hospital stay
during the study. Individuals can have more than one hospital stay.
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Table S7. Protocol deviations.
Allocation
Protocol deviation Monthly | Usual care
ePROM (N = 28)
reports
(N =24)
Software error 19- 1 0
Jun-2019
[resolved]
Informed Consent 0 1
Form error

Electronic Patient-Reported Outcome, ePROM.
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Table S8. Free text comments.

If you have had any other symptoms or problems that you would like the kidney team to be aware of please outline below:

A stomach upset overnight one evening. with indigestion. Resolved by taking a couple of Bisodol tablets

Anal fistulas

Ankle and lower leg swelling since [Date Redacted]. New symptom. Goes away overnight. No new shortness of breath.

Arthritis

Arthritis. psoriasis. diabetes. high blood pressure

Arthritis/psoriasis

been very pale and colleagues have commented on a "yellow" tinge

Blocked sinus's

Breathlessness increasing. Clinic [Date Redacted] - fluid at base of right lung

constipation

constipation. which is improving

Cough productive of clear mucus

Difficulty concentrating

Difficulty concentrating and feeling cold

Difficulty concentrating. Night swears.

Dry mouth. husky voice.

During last night's sleep. | woke up in the middle of the night [Date Redacted] and found that my pyjama top was soaked in sweat.
Otherwise. felt OK?

During my last visit to the Renal team. Quinine Sulfate tablets were proscribed to assist with random over night leg cramps. Just to confirm
that this medication has dramatically reduced the incidence of cramps. thank you.

Excessive mucus. no cold symptoms. but caused me to vomit and retch. Slight nosebleeds. Very poor appetite. UTI. Antibiotics prescribed by
renal vascular team [Date Redacted] when doing first stage fistula. Ciprox

Feel a bit light headed this afternoon

Feeling cold

Feeling cold.

Felt very tired on [Dates Redacted] plus a stomach upset. probably as a result of the proceedure carried out [Date Redacted]?

For pee 'F P |e r% %%mf/%tarXAé)rﬂg Io 1/ |te1/a11 % /&L?l%élines.xhtml 18
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For the last two nights | have had difficulty in sleeping after the first three hours or so. Additionally last night when | awoke in the middle of

the night for a toilet break | had been sweating a very great deal. which is unusual for me.

Headaches. painful feet. like electric shocks
Increasing sleepiness. eg nodding off after meals
Inpatient [Dates redacted]

Joint swelling...pain in joints...headaches

Loss of taste

More sleepy' Prone to nod off

My bladder control is proving difficult. especially if | travel any distance. After two hours traveling. | often need to stop to empty my bladder

and don't get much warning. This means | have to always be on the look out for a toilet where ever | go.

no
No

Not that I'm aware of.

No.

None

none

None

None at this time.

none known

None known

None.

Not that | am aware of

Not that | know of.

Pedal oedema - This was the presenting symptom to the team
Productive cough

Rash over upper body in small patches

Really bad cold

Severe and constant gout inflammatory knee joint
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Severe headaches

Since [Date Redacted] | have had swollen ankles and legs. This goes away overnight. This is a new symptom. | have not been SOB.
Sleepiness previously reported has improved

Some nights | have been getting up three times to pass urine. However. | have just been given compression stockings by a Lymphoedema
clinic to help with my swollen legs caused by taking Felodipine (mostly). This might help the problem...

Swelling in ankles due to hospitalisation. diarrhoea due to IV antibiotics for eye infection

Tending to drift off to sleep during the day more often

The Kidney team is aware and treatment is ongoing

Wheezy cough

For peg‘?epvl?ngérﬁyQ%Iﬁr&?/%tr%%pf‘é?&?r?&%ﬂfshe% _%ey/_gzlﬂéélines.xhtml
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Table S9. Summary of qualitative findings regarding intervention positives/negatives and suggested system changes
based on 1 HCP interview.

Theme Subtheme [llustrative quote
Intervention Questionnaire data picked up by care team | “lI would always start the consultation with thank you for taking part, I've been looking at
positives and acted upon this, shall we look at it together, | see that here you reported this, would you like to tell

me a bit about that... patients... seemed really pleased that we were looking at it and
using it and it was meaningful. Because clearly it was something that they were taking
time and trouble to do. And so, for them knowing that we were using it and taking it
seriously was probably a really good thing.” [HCP 01]

Used free-text comments to communicate
with nursing staff

“Initially I was filling the form in and putting very little additional information on. Latterly |
was putting a lot more information on and | was very pleased on two occasions that when
| went for my renal check-up, the points that I'd made had been noticed and were
brought up... it was an additional form of communication in that if I'd got a concern or
something was happening, | could put it on the form... and you could use it to answer
guestions then as to how you were coping, what you were doing and how you were
feeling.” [Patient 01]; “I think that was the good thing about the free text because it did
allow people to tell us things that we hadn’t particularly asked about.” [HCP 01]

Useful tool to guide consultation

“It was a nice tool to guide consultation. So normally you’ve just got your clinic letter
from your previous visit, and that gives you a fair idea of the kind of things that you’re
going to talk to the patient about based on the things that you’ve talked to them about
before and the active medicine which you’ve identified. But having the RePROM as well
often highlighted things that were completely off the radar. And | think it’s perfectly likely
the patient would have mentioned it themselves anyway, it meant that you knew in
advance and you were able to get straight into it, rather than it being the kind of thing
that they casually mention as they’re leaving the room. So, you have a bit more time to
explore things in a bit more detail | think.” [HCP 01]

Would allow remote follow up post-COVD

“...now our capacity to see patients face-to-face has reduced by about 75% because of the
need for social distancing. So actually, now that they’re almost all phone and video
consultations something like RePROM is more important than ever because that does give
patients a bit more of an ability to... to contact us and tell us things that they were
worried about in between their reviews.” [HCP 01]

For peg?epﬁgv'vcl)rﬁyQ%Iﬁr&?/%tr%%lop\é)rpg%?g(omfs1te}g '@8%’/'92%& ines.xhtml 21
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Intervention
negatives

Need to open up a different system
precluded use in Multidisciplinary Team
(MDT) meetings

“We had lots of great ideas at the beginning about how we’d look at it and the MDT when
we looked forward to the next clinic but actually the MDT’s are so busy and there were so
many people to get through that it just a quick, look at the blurb, what are the
outstanding issues, move on. And so, we didn’t use it because that would have meant
getting the Portal up rather than just PICS and waiting for it to load and so no, we didn’t
use it in the MDT.” [HCP 01]

Intervention
acceptability

Patient acceptance of remote follow
up/ability to engage with technology

“1 guess COVID has taught us a couple of things. The first thing is that we’ve all said, a lot
of people have said, oh patients won’t cope with phone consultations, and they certainly
won’t cope with video consultations. Patients are not very tech savvy, they won’t be able
to do it, they’re all very elderly, a lot of them don’t speak any English and it would be a
complete disaster. And that’s not completely been our experience, people seem to have
adapted to phone consultations and video consultations really quite well.” [HCP 01]

Enhance/simplify interface

“The only thing | can think of as far as improving the system is to make it more user-
friendly basically... navigating your way through the electronic system... could be made a
bit easier.” [Patient 08]; “I think the practical obstacle... was that patients find the
interface difficult.” [HCP 01]

Incorporate questions around
psychological wellbeing/mood

“I think just having that questionnaire to see how your mood is and how you can look
back on it and see where, like, how you can improve and how you can change it slightly
and try and move on from there...” [Patient 10]; “I’'m not particularly surprised that
people mentioned that [anxiety & depression], and | think that’s reasonable. |thinkin a
future iteration we probably should try and capture that.” [HCP 01]

Consider expanding use of the system to
dialysis populations

“1 definitely think that doing something like this in terms of the dialysis population would
be massively useful... Compared to the very close supervision that they had in the year, six
months before they started dialysis. A year to six months after they’ve started dialysis
that is an entirely different experience... anecdotally a lot of patients say, oh gosh | used
to come to clinic and see doctors and nurses and dieticians and now I’'m at my satellite
unit | see the nurses all the time and | occasionally see a dietician but it doesn’t feel the
same... | think they find that quite a worrying time, and maybe having something like this
to support them particularly in that transition would be really useful.” [HCP 01]

Consider use of a central platform to aid
roll out to other centres

“1 think the difficulty when we think about rolling it out to other places is that everywhere
will have a different electronic patient record type system... we’ll have to think about how
the IT works in each of those places...” [HCP 01]

RePROM
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e CONSORT 2010 checKlist of information to include when reporting a pilot or feasibility trial*
Item Reported
Section/Topic No | Checklist item on page No
Title and abstract
1a | ldentification as a pilot or feasibility randomised trial in the title 1
1b | Structured summary of pilot trial design, methods, results, and conclusions (for specific guidance see 2
CONSORT abstract extension for pilot trials)
Introduction
Background and 2a | Scientific background and explanation of rationale for future definitive trial, and reasons for randomised pilot 4
objectives trial
2b | Specific objectives or research questions for pilot trial 4
Methods
Trial design 3a | Description of pilot trial design (such as parallel, factorial) including allocation ratio 5-7
3b | Important changes to methods after pilot trial commencement (such as eligibility criteria), with reasons 5
Participants 4a | Eligibility criteria for participants 5
4b | Settings and locations where the data were collected 5
4c | How participants were identified and consented 6
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were 6
actually administered
Outcomes 6a | Completely defined prespecified assessments or measurements to address each pilot trial objective specified in | 6-7
2b, including how and when they were assessed
6b | Any changes to pilot trial assessments or measurements after the pilot trial commenced, with reasons n/a
6¢c | If applicable, prespecified criteria used to judge whether, or how, to proceed with future definitive trial n/a
Sample size 7a | Rationale for numbers in the pilot trial 7
7b | When applicable, explanation of any interim analyses and stopping guidelines n/a
Randomisation:
Sequence 8a | Method used to generate the random allocation sequence 6
generation 8b | Type of randomisation(s); details of any restriction (such as blocking and block size) 6
Allocation 9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 6
concealment describing any steps taken to conceal the sequence until interventions were assigned
mechanism
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Implementation 10 | Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 6
interventions
Blinding 11a | If done, who was blinded after assignment to interventions (for example, participants, care providers, those 6
assessing outcomes) and how
11b | If relevant, description of the similarity of interventions n/a
Statistical methods 12 | Methods used to address each pilot trial objective whether qualitative or quantitative 7
Results
Participant flow (a 13a | For each group, the numbers of participants who were approached and/or assessed for eligibility, randomly 8, Fig. 1
diagram is strongly assigned, received intended treatment, and were assessed for each objective
recommended) 13b | For each group, losses and exclusions after randomisation, together with reasons 8, Fig. 1
Recruitment 14a | Dates defining the periods of recruitment and follow-up 8
14b | Why the pilot trial ended or was stopped 8
Baseline data 15 | A table showing baseline demographic and clinical characteristics for each group Table 1
Numbers analysed 16 | For each objective, number of participants (denominator) included in each analysis. If relevant, these numbers Tables 2-4,
should be by randomised group and
supplementar
y appendix
Outcomes and 17 | For each objective, results including expressions of uncertainty (such as 95% confidence interval) for any 8-23, Tables
estimation estimates. If relevant, these results should be by randomised group 2-4 and
supplementar
y appendix
Ancillary analyses 18 | Results of any other analyses performed that could be used to inform the future definitive trial 8-23
Harms 19 | All important harms or unintended effects in each group (for specific guidance see CONSORT for harms) 8
19a | If relevant, other important unintended consequences n/a
Discussion
Limitations 20 | Pilot trial limitations, addressing sources of potential bias and remaining uncertainty about feasibility 24-26
Generalisability 21 | Generalisability (applicability) of pilot trial methods and findings to future definitive trial and other studies 24-26
Interpretation 22 | Interpretation consistent with pilot trial objectives and findings, balancing potential benefits and harms, and 24-26
considering other relevant evidence
22a | Implications for progression from pilot to future definitive trial, including any proposed amendments 24-26
Other information
Registration | 23 | Registration number for pilot trial and name of trial registry 5
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Protocol 24 | Where the pilot trial protocol can be accessed, if available 5
Funding 25 | Sources of funding and other support (such as supply of drugs), role of funders 27
26 | Ethical approval or approval by research review committee, confirmed with reference number 5

Citation: Eldridge SM, Chan CL, Campbell MJ, Bond CM, Hopewell S, Thabane L, et al. CONSORT 2010 statement: extension to randomised pilot and feasibility trials. BMJ. 2016;355.

*We strongly recommend reading this statement in conjunction with the CONSORT 2010, extension to randomised pilot and feasibility trials, Explanation and Elaboration for important

clarifications on all the items. If relevant, we also recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological

treatments, herbal interventions, and pragmatic trials. Additional extensions are forthcoming: for those and for up to date references relevant to this checklist, see www.consort-statement.org.
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