Abstract

Purpose/Objective:

To evaluate whether there is sufficient correlation between patient reported outcomes
(PRO) and clinician reported outcomes (CRO) in bladder cancer follow up post
radiotherapy to streamline data collection and to reduce trial follow up burden on

patients, clinicians, and trial programmes.

Methods:

Patient reported outcome data were collected within the BC2001 trial using the
Functional assessment of Cancer Therapy specific to bladder cancer (FACT-BL)
guestionnaire. Clinician reported outcome data were collected by clinicians using the
LENT/SOM (Late effects in normal tissues subjective, objective and management).
Data were collected at baseline, post-treatment, at 6- and 12-months post

randomisation and then annually to 5 years.

Percentage agreement between clinician reported and patient reported outcome
measures were evaluated at 2- and 5-years post randomisation. Concordance was

tested using the weighted Kappa statistic with 95% confidence intervals.

Results

Correlation was evaluated between six categories of the FACT-BL and LENT/SOM
scores. At 2 years the percentage agreement across these domains ranged from 45%
to 78% with the weighted Kappa statistic between 0.07 and 0.35. Results were similar

in year 5 with 48-83% agreement and kappa statistics between -0.02 and 0.21.
Conclusion
Correlation between clinician reported outcomes and patient reported outcomes in

patients treated with radiotherapy for bladder cancer are generally poor. PROs appear

more sensitive with higher grade events reported. Further work is needed to evaluate



whether PROs alone can be used to evaluate toxicity related outcomes in randomised
controlled trials.
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Background

Bladder cancer is the 11" most common cancer in the UK(1). A significant proportion
of patients are treated with bladder conserving therapy, with 48% of patients with stage
Il muscle invasive bladder cancer receiving radiotherapy in the first 12 months post
diagnosis (2).

We have previously reported that long term normal tissue effects (NTE) in bladder
cancer patients treated with radiotherapy are low (3)(4). Other papers presenting
retrospective data on long term clinician reported outcomes (CRO) or patient reported
outcomes (PRO) following bladder preservation treatment for muscle invasive bladder
cancer also show low levels of NTE (5)(6)(7). Most studies present either PRO or CRO

in isolation.

Whilst historically NTE data was collected using CRO, the use of PRO in clinical trials
has been increasing (8) and both CRO and PRO are often collected in radiotherapy
trials. Long term NTEs can occur up to ten years post treatment and current methods
of data collection can be burdensome on patients, hospital clinical staff and clinical
trials units. It is important to ascertain the best methods of collecting data to reduce
this burden. Determining whether collection of both CRO and PRO could be
rationalised or if PRO or CRO could be collected in isolation whilst still providing
clinically relevant and valid information on NTE would reduce the resources spent on

collecting data.

This analysis investigates, within the context of patients treated with radiotherapy for
bladder cancer in a phase Ill randomised controlled trial, the degree of concordance
on an individual patient level between PROs and CROs in a step towards

understanding how best to collect data on NTE.
Methods
BC2001 is a phase lll trial with a 2x2 partial factorial design that recruited 458 patients

from 45 UK hospitals. Patients were randomised in a 1:1 ratio to receive radiotherapy

with or without chemotherapy. Patients could also be randomised to receive standard



whole bladder radiotherapy or reduced high dose volume radiotherapy with a tumour
boost. Recruitment to both the chemotherapy and the radiotherapy volume
comparisons was encouraged but optional according to the eligibility and preference
of the patient. All patients received conformal radiotherapy on consecutive weekdays
according to the hospital site’s standard regime (55Gy in 20 fractions or 64Gy in 32
fractions). Patients randomised to receive chemotherapy were given intravenous
mitomycin C (12mg/m2) on day 1 of radiotherapy and a continuous infusion of 5-
Flurouracil (5-FU) 500mg/m2/24 hours for 5 days during radiotherapy fraction 1-5 and
16-20 inclusive. Full details of the trial and efficacy and safety results have previously
been reported (9)(3) and synchronous chemoradiotherapy is now a standard of care.

452/458 (99%) of BC2001 participants consented to the optional health-related quality
of life (HRQoL) study. PROs were collected using the FACT-BL questionnaire
completed on paper at baseline, end of treatment, 6 months post end of treatment and
then annually to 5 years. The questionnaire includes 39 items scored on a five-point
Likert scale and five subscales: physical well-being (PWB), social well-being (SWB),
emotional well-being (EWB), functional well-being (FWB) and the bladder cancer
subscale (BLCS). The FACT-BL total score (TOTAL, generated from the sum of the
PWB, SWB, EWB, FWB and BLCS subscales) and Trial outcome index (TOlI,
generated as the sum of all of the items comprised in the PWB, FWB and BLCS sub
scales) were calculated (10). Scoring and management of missing items were dealt
with according to the FACIT administration and scoring guidelines (11). For questions
within the FACT-BL that were phrased negatively, scoring was reversed, so high
scores are indicative of a better quality of life. The randomised comparison of PROs
has been previously reported, showing an initial fall in QoL immediately after treatment
with a recovery to baseline after six months and no significant impact of addition of

concomitant chemotherapy (4) .

CRO data was collected using the LENT/SOM (Late effects in normal tissues
subjective, objective and management) score. Data was collected at baseline, post-
treatment, at 6- and 12-months post randomisation and then annually to 5 years. The
LENT/SOM scale is made up of questions in 3 domains (subjective, objective and

management) graded 1 to 4 depending on severity.



Statistical analysis

PROs were paired with the relevant CRO with the FACT-BL and subjective score of
the LENT/SOM being used. Six domains representing more common treatment
related side effects were compared between the PRO and CRO: diarrhoea, bowel
incontinence, urinary frequency, dysuria, urinary incontinence and sexual dysfunction.
The exact pairing of the CRO and PRO was undertaken using clinical judgement of
domains that were equivalent in meaning across the PRO and CRO and is presented
in table 1. The primary endpoint for this exploratory analysis was the percentage
agreement of PRO and CRO at 2- and 5-years post treatment in each domain.

Due to the low numbers of toxicity events recorded, the response levels in each tool
were combined to make a 3-point overall scale (none, low/medium and high) for
comparison. For the FACT-BL questionnaire responses “a little” or “somewhat” were
classified as low/medium and “quite a bit” and “very much” were classified as high. In
the LENT/SOM questions grades 1 and 2 were classified as low/medium and grades
3 and 4 as high. The groupings were selected similarly to previous work on PRO vs
CRO (12) and to reflect the impact of toxicities on patients. The impact on patients
with a “high” reported toxicity is likely to be clinically significant and require medical
intervention, whilst those with reported toxicities falling into the low/medium grouping

would be likely to resolve without medical intervention.

Agreement between the data collection method on an individual patient level was
assessed using percentage agreement (with 95% confidence interval) and weighted
kappa statistic (with 95% confidence interval). For interpretation of the strength of the
agreement, weighted kappa statistics <0.20 were described as poor, 0.21-0.40 fair,
0.41-0.6 moderate, 0.61-0.8 good and 0.81-1.00 very good (13).

Results

At year 2, 180 patients had data available for at least one of the PRO domains

analysed whilst 265 patients had CRO for at least one of the domains. 178 patients
had data for both CRO and PRO and the analysis was performed on these patients.



At year 5, 113 patients had PRO data available with 174 patients with available CRO
data. The analysis was performed on the 109 patients with available CRO and PRO

data.

Overall prevalence of NTE

The majority of patients reported no long-term normal tissue effects at 2 and 5 years.
The most commonly reported side effect on both PRO and CRO was sexual
dysfunction where 58% of participants reported high level of sexual dysfunction on
PRO and 22% on CRO at year 2. In general, there was a marked variation in
prevalence of PRO and CRO reported NTEs. An example of this was when reporting
dysuria where 26% of patients responding to the question; “it burns when | urinate”
with “quite a bit” or “very much”, in comparison only 1% clinicians reported the patients

to have grade 3 or 4 dysuria according to the LENT/SOM scoring.

Patients reported a higher prevalence in NTEs than clinicians in all six domains
assessed at year 2 (figure 1) and 5 (figure 2). At year 2 the percentage agreement
ranged from 34% for sexual dysfunction to 78% for diarrhoea (table 2). Concordance
between PRO and CRO for the six domains was poor to fair as shown by the low

weighted kappa.

Only one patient was reported to have a high grade of toxicity by clinicians which was

scored as no toxicity on PRO. This was in the domain of urinary incontinence.

At year 5 the percentage agreement ranged from 24% for sexual dysfunction to 83%
for diarrhoea. (Table 3.) Concordance using the weighted kappa statistic was poor in

all domains apart from urinary frequency where it was fair (0.21).

Discussion

We have previously reported that the HRQoL and clinician reported toxicity of patients
treated with radiotherapy for bladder cancer show a low level of marked or moderate
side effects irrespective of the method of data collection. In this analysis results

suggest a poor to fair correlation between PRO and CRO on an individual patient level



at both 2- and 5-years post randomisation. We have shown that patients tend to rate
side effects more severely than clinicians, with only one incidence of a severe toxicity
being reported within a CRO questionnaire that was not reported on a PRO

guestionnaire. This finding was consistent across the six domains analysed.

There are no previous data in published literature on the comparison of CRO and PRO
in bladder cancer patients treated with radiotherapy. Within pelvic radiotherapy trials
a previous study on pelvic radiotherapy for cervix cancer also showed poor correlation
between PRO and CRO and higher reported toxicity levels in PRO when
guestionnaires were distributed at five years post treatment (14).

Previous studies in breast cancer radiotherapy have shown conflicting results.
Patients within the START trial (15) scored toxicities more frequently and severely
than clinicians. Similarly, Bhattacharya et al (12) investigated the correlation between
PRO and CRO within the IMPORT LOW trial, showing discordance between PRO and
CRO with a higher prevalence of toxicity reported by PROs. However, they were able
to show that there was a similar risk ratio and effect size between the randomised
radiotherapy treatment groups within the trial when evaluating the outcomes solely
using CRO or PRO. This suggests that although there was discordance between PRO
and CRO the clinical relevance in terms of effect of radiotherapy schedule was similar.
Conversely in a further review in breast cancer patients, Mukesh et al (16) showed
higher rates of toxicity being reported in CRO than PRO with weak concordance
between them at 2 and 5 years. Limitations to this study were that one clinician carried
out the majority of clinician-based assessments in this single centre study which may
have reduced the expected variation in scoring between different clinicians. Overall,
the radiotherapy technique showed improvement based on CROs but no improvement
on PROs. Further studies of oncology patients following chemotherapy
(17)(18)(19)(20) showed higher reported toxicities in PROs than CROs.

Our analysis showing largely poor concordance between the two methods of
assessment of NTEs adds complexity to whether just one approach to data collection
can be used in future bladder radiotherapy trials to collect accurate and relevant data
for the trial. There may several reasons for the differences in reported frequency or

severity of toxicities between PRO and CRO.



Clinicians may be able to evaluate toxicities in a more objective fashion than patients,
bringing professional training and experience to their scoring. Similarly, clinicians can
ensure that data are filled in for patients at key timepoints by assessing the toxicity in
routine clinic follow ups rather than relying on the patient motivation to respond in
PROs. However, particularly in multi-centre studies there is a risk of interobserver
variability of clinician’s reports with bias due to different levels of clinical experience.
Furthermore, increasingly busy clinics may cause clinicians to rush responses to
guestions without appropriate probing of the patient to ensure they have the full picture

of toxicity.

Alternatively, patients may be in a better position to communicate their subjective
experience within the context of the question asked and this will correlate with the
clinical relevance of that experience to the patient.

Our results show that patients report NTEs more frequently and severely than
clinicians suggesting that PROs may be more sensitive to NTE than CROs. As
radiotherapy delivery becomes more precise treatment related toxicity will be reduced.
Picking up PRO data that is more relevant to patients may be a more impactful way of
considering endpoints for clinical trials as PROs with the associated benefit that more
frequently occurring events would improve statistical powering. Reassuringly, in our
data PROs picked up the vast majority of toxicities in bladder cancer patients treated
with radiotherapy. Only one high grade toxicity collect on CRO was not noted on the

respective PRO.

One limitation to using solely PROs could be that some groups of patients might be
more likely to fill in questionnaires than others, for example patients experiencing
higher toxicity might be more motivated to respond and this could bias the results
compared to CROs. It was reported in the main QoL paper (4) that at year 1, patients
without HRQoL data were similar to those with data apart from a greater frequency of
residual mass and incomplete resection at baseline. A further limitation would be that
future trials using only PROs would not be able to be compared to previous trials using

only CROs as the rates of NTE may appear higher in the PRO study even if no actual



difference existed due to increased reporting. This may make it hard to interpret patient
toxicity of new treatments outside the context of a randomised controlled trial.

The main limitation of this study was the fact that the scales of the FACT-BL and
LENT/SOM were not designed to be interchangeable making comparison difficult ie.
grade 4 for the LENT/SOM may be perceived as being much more severe by a patient
or clinician than the highest level of toxicity in the FACT-BL score. This lack of
standardisation limits the comparability between PRO and CRO and may be a
fundamental reason for the poor correlation between methods. The methodology used
aimed to group the toxicities into none, low/medium and high in regard to the impact
they would have on patients but as PRO is an interpretation by patients it is difficult to
standardise this entirely. A further limitation was the fact that there were only a small
number of toxicity events in certain domains and a reduced number of patients at
follow up at 5 years which may limit the statistical validity of the results. Finally,
although sexual dysfunction was one of the most reported side effects on both CRO
and PRO, it is only investigated in one question in the FACT-BL score which focuses
on interest in sex, it would be interesting to ascertain if differences continued to exist

between PRO and CRO if more detailed sexual dysfunction questions were used.

Further work will be required to ascertain whether the collection of NTE data can be
streamlined by using one source of data. Using PRO and CRO subscales that address
the same NTE domain with equivalent severity scales will help to understand the true
differences between the data collection methods in patients treated with pelvic
radiotherapy. Analysis of data from current trials using other PRO scales including the
PRO-CTCAE which has been designed to be used as a companion to the CTCAE

scoring system may assist in reaching a conclusion to this question in the future.

Conclusion

Correlation between clinician reported outcomes and patient reported outcomes in
patient’s treated with radiotherapy for bladder cancer are generally poor. NTEs are
reported more frequently and at higher severity using PROs than CROs. Further work
is needed to evaluate whether PROs alone can be used to assess the comparative

impact of trial treatments on normal tissues.
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FACT BL Question

LENT/SOM Question

Category

Diarrhoea
Bowel Incontinence
Urinary incontinence

" | have diarrhoea
" | have control of my bowels"

" | have trouble controlling my urine”
"l urinate more frequently than

Stool frequency
Sphincter Control
Incontinence

Urinary Frequency normal” Frequency
Dysuria "It burns when | urinate" Dysuria
Sexual dysfunction " | am interested in sex" Desire

Table 1: Paired FACT BL and LENT/SOM subjective questions.
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Clinician reported

Patient reported outcome

% agreement

Weighted Kappa

outcome A little Quite a bit/very (95% Cl) (95% Cl)
None | bit/somewhat much Total

Diarrhoea 131/169
None 118 23 2 143 78% 0.3045
Grade 1 or 2 11 12 2 25 (70%-84%) SE 0.069
Grade 3 or 4 0 0 1 1
Total 129 35 5
Bowel
Incontinence 101/168
None 97 48 19 164 60% 0.0704
Grade 1 or 2 0 4 0 4 (52%-67%) SE 0.0248
Grade 3 or 4 0 0 0 0
Total 97 52 19
Urinary
Frequency 70/156
None 37 49 17 103 45% 0.187
Grade 1 or 2 2 27 15 44 (40%-53% SE 0.0470
Grade 3 or 4 0 3 6 9
Total 39 79 38
Dysuria 122/159
None 109 9 24 142 67% 0.3567
Grade 1 or 2 2 13 2 17 (70%-83%) SE 0.0490
Grade 3 or 4 0 0 0 0
Total 111 22 26
Urinary
Incontinence 82/159
None 64 64 7 135 52% 0.1691
Grade 1 or 2 1 15 4 20 (44%-60%) SE 0.0444
Grade 3 or 4 1 0 3 4
Total 66 79 14
Reduced Desire
None 19 29 53 101 47/139
Grade 1 or 2 1 3 3 7 34% 0.1195
Grade 3 or 4 0 6 25 31 (26%-42%) SE 0.0374
Total 20 38 81

Table 2:Frequencies, percentage agreement and Kappa statistic for CRO versus

PRO at year 2
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Clinician Patient reported outcome o )
- - - % agreement | Weighted Kappa
Reported A little Quite a bit/very (95% Cl) (95% Cl)
Outcome None bit/somewhat much Total
Diarrhoea 82/99
None 79 15 0 94 83% 0.1974
Grade 1 or2 2 3 0 5 (74%-90%) SE 0.0793
Grade3or4 0 0 0 0
Total 81 18 0
Bowel
Incontinence 53/99
None 53 40 5 98 54% -0.019
Grade 1 or2 1 0 0 1 (43%-64%) SE 0.0212
Grade3or4 0 0 0 0
Total 54 40 5
Urinary
Frequency 44/93
None 25 22 9 56 48% 0.2144
Grade 1 or2 2 14 14 30 (37%-60%) SE 0.0650
Grade3or4 0 2 5 7
Total 27 38 28
Dysuria 55/92
None 54 11 22 87 60% 0.0096
Grade 1 or2 3 0 1 4 (49%-70%) SE 0.0430
Grade3or4 0 0 1 1
Total 57 11 24
Urinary
Incontinence 39/90
None 34 39 8 81 43% 0.0709
Grade 1 or2 0 4 3 7 (33%-54%) SE 0.0458
Grade3or4 1 0 1 2
Total 35 43 12
Reduced desire
None 5 17 33 55 18/75
Grade 1 or2 0 3 4 7 24% 0.0662
Grade3or4 0 3 10 13 (14%-35%) SE 0.0410
Total 5 23 47

Table 3:Frequencies, percentage agreement and Kappa statistic for CRO versus
PRO at year 5
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Urinary Frequency Urinary Incontinence
100% 100%
80% 80%
60% 60%
40% 40%
20% I l I 20%
0% — 0% [ | - JR—
PRO CRO PRO CRO
ENone M Low/medium M High H None M Low/medium M High
Dysuria Sexual Dysfunction
100% 100%
80% 80%
60% 60%
40% 40%
20% 20% I I
mB . o n -
PRO CRO PRO CRO
ENone M Low/medium M High H None M Low/medium M High
Bowel Incontinence Diarrhoea
100% 100%
80% 80%
60% 60%
40% 40%
20% 20%

PRO CRO

0%

H_ .
PRO CRO

ENone M Low/medium M High H None M Low/medium M High

Figure 1: Percentage of none, low/medium and high-level toxicities in PRO and
CROs for each question in Year 2.
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Urinary Frequency Urinary Incontinence
100% 100%
80% 80%
60% 60%
40% 40%
20% I I I I 20%
» o . ] -
PRO CRO PRO CRO
H None M Low/Medium B High ENone M Low/Medium ™ High
Dysuria Sexual Dysfunction
100% 100%
80% 80%
60% 60%
40% 40%
20% I 20% I .
0% - —— 0% . .
PRO CRO PRO CRO
W None M Low/Medium M High HNone M Low/Medium ™ High
Bowel Incontinence Diarrhoea
100% 100%
80% 80%
60% 60%
40% 40%
20% I 20%
0% — — 0% . —
PRO CRO PRO CRO
ENone M Llow/Medium ™ High ENone M Low/Medium M High

Figure 2: Percentage of none, low/medium and high-level toxicities in PRO and
CROs for each question in Year 5.



