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Abstract

Context:Clinical studies have over the past decade paid increaémgianto health-related quality of
life(HRQOL) data. Multiple questionnaires are often adstéried resulting in overlapping questions

increasing patient burden.

Objective: To examine the correlationsetween the commonly used European Organization for Resewich a
Treatment of Cancer(EORTC) Quality of Life questionnaireQRC30) and the Patient-Reported Outcomes
version of the Common Terminology Criteria for AdverserEs¢PROCTCAE™) on six coinciding items in

order to determine consistency between overlapping items

Methods: Data wagprospectively collected from patients attending two cancgreg in the United Kingdom.
Participants completed the QLQ-C30 every 4 weeks and the PREME at leasbnce a week for 12 weeks
Data was collected by the internet or interactive voispamse. For the six coinciding items in QLQ-C30 and
PRO-CTCAE: pain, nausea, vomiting, constipation, diaaterel fatigue, comparisons were made between
all possible related responses by aligning the four responties @LQ-C30 with two condensed versions of
the five responses in the PRO-CTCAE. Consistency andbitéfiavas determined with the Intraclass

Correlation Coefficient and Cronbach’s .

Results: 247 patients completed 785 QLQ-C30 and 2501 PRO-CTCAE questionidodsrate(ICC > 0.5)
to good(ICC > 0.75) reliability and Cronbdel>0.7 was found on all coinciding questions except for
questions concerning the severity of nausea and vomitiagesilt of relatively few patients responding to

these questions. Items on frequency showed better comsldlian the severity and interference items.

Conclusions:The good reliability and consistency between the QLQ-C8P&0O-CTCAE supports future

attempts to minimise patient burden by shortening HRQOL questies.



Introduction

Within the last decade health-related quality of life (HRQ@as become an integral part of clinical studies,
usually as a secondary endpoint, or as a primary endpoint evaloépalliative treatmentd-6). The choie

of HRQOL instrument is an important part of study design tarenis suitably captures the clinical status of
the patient population in order to appropriately assist futunecalidecisionsThe preferred design of this

data collection is self-reporting by the patient usingtededc or paper questionnaires thus avoiding the
clinician’s interpretation (3;7;8). Often several questionnaires are combined to nsxicoverage of HRQOL
issues. This leads to overlapping items resulting in inecepatient burden, poorly completed questionnaires

or both (9;10).

Of all the existing cancer specific HRQOL instrumetiie, European Organization for Research and
Treatment of Cancer Quality of Life Questionnnaire-C30 (QLQ)}@3@mong the most commonly known
and used in Europe while the Functional Assessment of Cheeapy (FACT) and Functional Assessment
of Chronic lliness Therapy (FACIT) are more widespread iruthieed States (103). The QLQ-C30 was
first developed in 1987 (as QLQ-C36), and was subsequently develop@@7imto the version used today
(version 3.0). It comprises nine multi-item scales: fivectional scales, three symptom scales and a global
health scale (14). It has been translated and validatiedniore than 100 languages and used in thousands of
clinical studies(15). While patients complete the QLQ-C30 érestire, clinicians register side-effects
during oncological treatment using the Common Terminology GriferiAdverse Events (CTAE).

However, clinician reporting has been shown to underattithe severitgf patients” symptoms and not
always representative of the patients underlying health g@tuStandard clinician-based reporting of
CTCAE focuses on ‘treatment safety’, and traditionally clinical trials primarily report the severe toxicities
(Grade 3 and 4). This approach does not provide sufficient iat@mon the mild or moderate adverse
events, which when persistent may sighificantly affect patients” lives and influence their adherence to the
treatment. This concept of ‘treatment tolerability’ has become increasingly important with the use of oral
targeted treatments. To address this growing need the AlaBancer Institute (NCI) developed the Patient-
Reported Outcomes version of the Common Terminology CriteriAdverse Events (PROTCAE™) in

2014 (7). The PRO-CTCAE has since been used in several clinicaéstadd has has garnered increasing



interest from the US Food and Drug Administration (FDAR @®mplement to CTCAE grading to capture

symptomatic toxicities in clinical trials of new cancegrépies (16;17).

While the QLQ-C30 comprises 30 questions, the PRO-CTCAE&nilmomprises 124 items representing 78
symptomatic toxicities from which the relevant itemsaresen depending on the study population. The two
questionnaires were developed for different reasons, thePIRAE™ being foremost an instrument for
monitoring symptomatic toxicities during cancer treatment, edeQLQ-C30 covers multi-dimensional
aspects of HRQOL. Thus, direct competition betweervtberistrumets as a whole is not possible.
Neverthelesssx symptoms are included in both the QLQ-C30 and the RROAE™ questionnaires
nauseavomiting, constipation, diarrhea, tiredness/fatigue amadl Wde ainedto assess the equivalence of
responses to teesix symptom questions in QLQ-C30 and PRO-CTCA& order to determinié the

number of questions for the patients can be reduced in tlatichies using both measures.

Methods

Data was collected in a proof of principle study evaluatingiliddy, patient uptake and compliance with
using an Internet or Interactive Voice Response (1) sysienoflecting both patient-reported adverse events
and HRQOL questionnaire data. The study design was basbd stahdard scenario in clinical trials where
adverse events data is collected in real time for safety prpodHRQOL data is collected at pre-defined

less frequent time points usually to assess the impact theetas a secondary outcome.

Participants in the study were patients receiving oncologicslirgical treatment for a range of cancers at the
Leeds Cancer Cem, St James’s University Hospital, Leeds, or University Hospitals Bristol NHS Foundation
Trust, Bristol, United KingdonPatients were eligible if they had either early or metastiease with

Eastern Cooperative Oncology Group (ECOG) performance ste8)9{®, and were receiving one of the

five main cancer treatment modalities: chemotherapy, tatgegents, hormonotherapy, radiotherapy or
surgery. The sample size was estimated as recommendabbfatudies, 42 patients per treatment group (30

patients allowing for 30% attrition rate), total sample of p&fents (18)



Patients were asked to complete the PRO-CTCHAEEmMS at least once per week (plus any other time they
experienced the adverse events or symptoms). In addition, patierg& presented with EORTC QLQ-C30
questionnaire once every four weeks over a 12 week study perisdyitiing the possibility of 988

completed QLQ-C30 and 3211 completed PROCAE™ questionnaires, both questionnaires being
presented to the patients at baseline and with the régtdavals onwards. Consequently, a maximum of 988
replies of both the QLQ-C30 and the PROEAE™ on the same date could be included in analysis. Only
guestionnaires completed on the same date were includedt$hte a choice between internet or IVR

completion.

Analysis

For each of the six symptoms, we made a comparison betheeérstribution of responses in the four
categories in QLQ-C30 and the distribution of responsdifite categories in the PROFCAE™. In
PROCTCAE™, there are one, two or three items for each symptom:(fraguency, severity, interference
with daily activities), nausea (frequency, severity), vamgitffrequency, severity), constipation (frequency,
severity), diarrhea (frequency), tiredness/fatigue (sgyenterference with daily activities). Comparison with
the QLQ-C30 vasmade for each of theeitrs. For the PRAETCAE™ there are different response options
depending on whether the questions concern frequency, sewritgrference with daily activities, whereas
the response options in the QLQ-C30 are the same for alliope See table 1 for a linear display of possible
corresponding questions in the QLQ-C30 and RRQAE™ questionnaires. The PROFCAE™
guestionnaire used in the present study was an earliervefsioe current PR@TCAE™ published by the
National Cancer Institute in014(7;17). There is one difference in items concerning consiipatie used

two items (frequency and severity) while the current varkis onlyone (severity).

We initially created a heat map (See Figure 1) of the freryuef responses to examine visually if there was a
consistent pattern in the patient responses to the mideigocgton PRO-CTCAE
(Occasionally/Moderate/Somewhat) corresponding @LIQ<‘A little” or “Quite a bit”. We then

investigated two possible consistency patterns (Figure 2)atiflgcthe middle category responses to either



“Quite a bit (Pattern A) or to‘A little” (Pattern B), thus transforming thdével scale of the PROCTCAE™

to a 4-level scale.

For analysis we included all aligned replies on the samettiateby allowing multiple responses from each
patient. This could potentially influence the level of coesisy between the two questionnaires because of
the influence of e.g. clinical characteristics. Howethe,study group also performed the following analysis
on only one set of questionnaires per patient and found no diffsyehas analysis continued with all aligned

responses.

Correlation tests were performed for both possible correspoagatizrns according to Figure 4B

Intraclass Correlation Coefficieahd Cronbach’s a were computed in SPSS statistical package version 22.0
using a two-sided ANOVA mixed-effects method, to deternsmesistency and reliability (19;20)
Conceptually, the ICC is a measure of the variance ampke. ICC values less than 0.5 were indicative of
poor reliability, values between 0.5 and 0.75 indicated modegkadility, values between 0.75 and 0.9
indicate good reliability and values above 0.9 indicated excetdiability (21) Cronbach’s o is a measure of

consistency, in this case between the two questionn@iresbach’s o >0.7 was deemed acceptable (22).

Results

The baseline demographic and clinical data for the participa@tdisplayed in table 2 and show an even
distribution of men and women. The majority of the participavere aged 51-75 years. Almost a quarter
(22.1%) of the patients were treated for breast canceslafsed, there was)@ven spread across the
treatment modalities. A total of 247 patients compl&@@6lQLQ-C30 and 2501 PROTCAE™
questionnaires, giving a completeness of data of 79 % and 78p8écti®ely. Depending on the QLQ-C30
symptom and corresponding PRO*CAE™, between 72 and 704 aligned comparable replies on the same
date were foundOf the 785 completed QLQ-C30 questionnaires, 72 were not aco@dday a completed

PRO-CTCAE™ on the same date and were for this reason excluded from the analysis.

The six symptoms were scored very differently in frequendy avlarge amount of patients never
experiencing nausea (59.8%), vomiting (88.8%), diarrhea (59.3%) stigation (61.5%) whereas pain and

fatigue showed a more mixed picture but nonetheless appear correlathd ireat map of figure 1. Figure 1



suggests differences in correlations between the QLQ-GB@BOECTCAE™ depending on the type of
question (frequency or severity). For questions on frequenoy ithe pattern of better correlation between
the PROETCAE™ reply ‘Occasionally’ with the QLQ-C30 reply ‘A little’. The picture for questions on
severity is more mixednd the ‘Moderate’ response in PRQTCAE™ seems evenly correlated to the
answers ‘A little’ and ‘Quite a bit” in the QLQ-C30. These findings are also observed in the correlation and
reliability tests in table 3 that show higher values for dafign pattern B for frequency items than the mixed
picture for the severity items in pattern A. The highest 16f©.901 was found for QLQ-C3flL5 (question

15, vomiting) vs. PRAETCAE™ frequency of vomiting with &ronbach’s o of 0.948 in correlation pattern
B. As very few patients experienced nausea or vomiting the fisiipquestions on the severity thereof were
naturally only answered by relatively few patients resulting61 and 72 completed questionnaires
respectively. As a result thereof QLQ-C30 q14 (nausedREOLCTCAE™ severity of nausea and QLQ-C30
g15 (vomiting) vs. PROETCAE™ severity of vomiting did not reach an ICC above 0.5 (0.4520a405
respectively, in correlation pattern B)hdresults are shown in figure 1 and table 3.The graphicnhaas in
figure 1 correspond wiglo the overall high ICCs and Cronbach’s o in table 3 regardless of which

correspondence pattern was applied.

More discrepancies between replies were found when apmlginglation pattern A (33% disagreement)
than pattern B (27% disagreement) (seen graphically in figure 3/A&n8)again consistent with the higher
values of thdCCs and Cronbach’s o for pattern B (table 3). Overall figure 3 displays a highllefe

agreement between the QLQ-C30 and the RROAE™,

Discussion

This study has demonstrated that internal consistency befe®-C30 and PR TCAE™ with
Cronbach’s a is high on almost all the coinciding items from the two instruments when comparison is made

with equal 4-level scales.

The frequency of the symptoms in our population corresponds wellidbwe know about symptoms in the
population of cancer patients undergoing oncological treatr@8#5). The correlation tests in table 3 show

us that PRGETCAE™ items on frequency are better correlated with QLQ-C30 itears PROCTCAE™



items on severityThe reason for this may be explained by several factoteelgvident nature of the items in
the QLQ-C30 being foremost understood as questions on frequendyesagidite carrying the strong
correlation, 2) frequency being a more quantitative measumr éagjirade compared to severity and finally 3)
thevarying response options in the PROCAE™ questionnaire potentially making the patients shift
between options because of the wording and not so much becahseanikings, which is more apparent in
the QLQ-C30 as this questionnaire has the same reply farralitfuestions perhaps facilitating
comprehension. Also, the psychometrics of the RIRQAE™ has to the authors’ knowledge not been tested
through Rasch analysis. This may question the scale aoeppien of the PRATCAE™ and could also

explain the findings above (26).

The findings of varying internal consistency and reliability aelieg on the chosen correlation pattern
(Figures 1A+B and 3A+B) may be a result of the linguisticedéhces between the two questionnaires but
may have disturbed the overall conclusions with its coxityleGood consistency exists between PRO-
CTCAE™ and QLQ-C300n almost all corresponding items, regardless of which caiwalpattern used, thus
enhancing the need for thorough choice between the two whamrglastudies. The two severity items not
reaching the acceptable values are estimated to not haveabeeause of the relative few patients reporting
the symptoms, an element thatraclass Correlation Coefficient and Cronbach’s o are known to be sensitive

to (21;22).

A recent study by Dueck et al. used the EORTC QLQ-C30 ttyuhe validity, reliability and responsiveness
of PRO-CTCAEM in a large cancer population. This study found consistege leorrelations between
analogous items in QLQ-C30 and PROCAE™. The study also demonstrated convergent validity between

the two questionnaires meaning that the PRO-CT®Alngle items were associated in the expected
direction of the QLQ-C30 HRQOL or subscale summary scoreieier, this study was designed to validate
the use of PR@TCAE™ and does not discuss the implications of these findings in daily clinical use in terms

of patient burden (27Another study by Stiel et al. looked at the correlation betwseenumber of different
quality of life questionnaires (FACIT-G, QLQ-C30, SEIQoL X28d MIDOS (29;30)). This study

demonstrated a number of items (well-being, physical anctibnal domains) with high correlation thus



favouring shortened questionnaires for the benefit of thenp&i{@1). Our study echoes the findings by

Dueck et al. and strengthens the evidence to attemphimize patient burden by shortening questionnaires.

However, the few comparisons of questionnaire items perfotongate have not rendered an overall
agreement on how to handle multiple and burdensome quest®itaais, although one study by Chochinov
et al. (1997) interestingly replaced diagnostic questires with a single item “Are you depressed?” and

thereby correctly identified the eventual diagnostic outcomé patents (32).

With the results of the present study in mind, one could @mgyménimize the number of questions by

applying the questionnaires relevant to the aim and populatide rsuring no overlapping questions are
presented to the patient. For a clinical study in whictcipgure of quality of life domain scores is a
paramount issue one could, with our results in mind, warrantsinef a complete EORTC QLQ-C30 with
PRO-CTCAEM questions as a supplement. For clinical trials testingtherapeutics the use of an
abbreviated version of QLQ-C30 as a supplement to a largeo§PROECTCAE™ may also be feasible to
ensure capture of symptom toxicities. Abbreviated versiortgeot Q-C3thave in certain populations been
demonstrated reliable, internal consistency and validiticlwtherefore enables more freedom of choice when
planning which patient reported outcomes to use in clinical st{ti®e33;34). The EORTC has also, with the
individual patient in mind, initiated the development of a CompAiaptive Testing for the QLQ-C30

dimensions which, when validated, adds interesting posibitit the choice of PROs in clinical studies (35)

The present study was conduciea diverse cancer population therefore the correspondetwedrePRO-
CTCAE™ and QLQ-C30 might be dependent on the population, in the siesasdifferent cancer and
treatments groups experience a range of symptoms at differegls bf frequency, severity and interference
in daily life. Our results from a population of very mixed carigpes might therefore not apply to more

disease specific settings.

This study adds to the dawning of evidence describing correldt@ngen the EORTC QLQ-C30 with PRO-
CTCAE™, in our case on the six coinciding items. However, oulifigs need a platform of agreement on

how to minimize the load on patients. For this purpose patientiewv@nt may be the next step.



The overall conclusion is that there is a good correspondetaeen PRO-CTCA®! and QLQ-C30 for the
six overlapping symptoms when applying equal level scales anfbttspme symptoms; use of question

from one questionnaire can be sufficightis diminishing the patient burden.
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