Quality of Life Research (2022) 31:3253-3266
https://doi.org/10.1007/511136-022-03197-w

=

Check for
updates

Neurocognitive impairment and patient—proxy agreement
on health-related quality of life evaluations in recurrent high-grade
glioma patients

Ivan Caramanna'? - Martin Klein2® . Martin van den Bent? - Ahmed Idbaih* - Wolfgang Wick® .
Martin J. B. Taphoorn®” . Linda Dirven®” - Andrew Bottomley® - Jaap C. Reijneveld®*' on belalf of The' | 'ORTC
Quality of Life Group and EORTC Brain Tumor Group

Accepted: 5 July 2022 / Published online: 18 August 2022
© The Author(s) 2022

Abstract

Purpose The rate of missing data on patient-reported health-related quality of life{ ¥RQOL) in brain tumor clinical trials is
particularly high over time. One solution to this issue is the use of proxy, JmsDartn’r, relative, informal caregiver) ratings
in lieu of patient-reported outcomes (PROs). In this study we investigatedypdiic; ——proxy agreement on HRQOL outcomes
in high-grade glioma (HGG) patients.

Methods Generic and disease-specific HRQOL were assessgé usi i the EORTC QLQ-C30 and QLQ-BN20 in a sample
of 501 patient—proxy dyads participating in EORTC trials Z&Q1 and; 26091. Patients were classified as impaired or intact,
based on their neurocognitive performance. The level gf patient Jargxy agreement was measured using Lin’s concordance
correlation coefficient (CCC) and the Bland—Altman 4 it g-"aggeeinent. The Wilcoxon signed-rank test was used to evaluate
differences between patients’ and proxies’ HRQQL:

Results Patient—proxy agreement in all HGG péti ats (N=701) ranged from 0.082 to 0.460. Only 18.8% of all patients were
neurocognitively intact. Lin’s CCC ranged fiiotn 0.0 % te 0.455 in cognitively impaired patients and their proxies and from
0.027 to 0.538 in cognitively intact patights and their/proxies.

Conclusion While patient—proxy agreel_ent on }ealth-related quality of life outcomes is somewhat higher in cognitively
intact patients, agreement in highzgrade glicl¥patients is low in general. In light of these findings, we suggest to cautiously
consider the use of proxy’s evaluayor. Wplisu of patient-reported outcomes, regardless of patient’s neurocognitive status.
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Plain English summary

Since aggressive brain tumors are associated with a dismal
prognosis, it is pivotal to evaluate and monitor health-
related quality of life in these patients during the disease
course. In addition to neurological deficits, these patients
often have impaired neurocognitive functioning, which is
associated with missing, or possibly inadequate, health-
related quality of life evaluations and consequently neces-
sitates involvement of proxies to obtain such information.
With this study we investigated to what extent patients’
health-related quality of life reported by proxies reflects
the patients’ self-reports. We found that proxies’ evalu-
ation of the patients’ health-related quality of life was
weakly associated with patients’ self-reports, regardless
of them having neurocognitive deficits or not. We therefore
suggest using proxy’s evaluations of high-grade glioma
patients’ function with caution.

Introduction

The prognosis for high-grade glioma patients is quite dire;
with a median survival time of 15 months and a usyélly.
rapid decline in general health. Therefore, it is nOv
prising that health-related quality of life (HR4OL) ht
become an important secondary outcomgfmcisure ir
high-grade glioma clinical trials, as a meaedge of pa pits’
functioning [1]. Traditional clinical triafloutcomes stich as
progression-free survival or overall susival d& not pro-
vide a complete picture of the gient’s Tuwctioning and
well-being. Therefore, outcomes sych, i RQOL and neu-
rocognitive functioning argagaw typ(cally included in brain
tumor clinical trials, gbetier capcure functioning and
well-being. Unfortupéeely,<any vrain tumor clinical trials
still suffer from a/8 ¥astantialj“mount of missing HRQOL
data over timg, |2] K{ricting analyses only to patients
able to offed complete patient-reported outcomes (PROs)
might infroc )€€ a bhas in clinical trials, since important
HRQEZ evaluihigns of patients with poor neurological
and ) nlusacegnitive functioning might be missing [3].
A possle solution to this problem has been proposed in
resorting to evaluations offered by partners, relatives, or
informal caregivers, collectively referred to as “proxies”
as substitute data in the analysis of missing scores reported
by patients.

However, it is unclear to what extent proxy-reported
outcomes are representative of the patients’ self-perceived
outcomes. Previous studies in low-grade glioma patients
showed that the level of neurocognitive functioning deter-
mines the degree of patient—proxy agreement. Moderate to

@ Springer

high patient—proxy agreement was found in neurocogni-
tively intact patients, while in patients with neurocognitive
impairment, patient and proxy ratings differed regarding
emotional functioning [4-7]. In general, there seems to be
agreement between patients and proxies concerning physi-
cal functioning and symptoms [6], but the samg, cannot
be said regarding less visible issues, such agginoed and
emotional functioning [8].

Furthermore, the debate concerning the subjecu yisy of
HRQOL is still open. While HRQOL rati gs are Yy “defini-
tion subjective and should in pringipi&be rihgrted by the
patient him- or herself [9], HGG patientspofien face neu-
rological and neurocognitivedleters Jatio that could force
clinicians to resort to prograti s because of the inability
of the patient to do so,

The aim of this sidy“)to investigate patient—proxy
HRQOL agreeptli )in a lajge sample of patients with
recurrent HGEC Pregausy findings of a study conducted
on low-grade glior j patients, in which part of the authors
involved (i-lipe, present study collaborated, suggest neuro-
cognitive ypgair.ient as an influencing factor for HRQOL
patient—prosv, agreement. Therefore, we divided patients
pat dipating in two EORTC-coordinated clinical trials in
neurol ognitively impaired and intact and used an approach
S milir to the one previously implemented in the study by
Edlebah and colleagues. Our pre-trial hypothesis was that we
expected neurocognitively impaired patients to have lower
levels of patient—proxy agreement than neurocognitively
intact patients [4—7].

Patients and methods

The initial sample of EORTC trials 26101 and 26091 com-
bined consisted of 731 patients. Most patients had prior
chemotherapy and radiotherapy and, in both trials, evalu-
ation prior to randomization and every 12 weeks there-
after included neurocognitive, HRQOL, and full clinical
assessment.

In addition to the criteria set for inclusion in the two clini-
cal trials shortly described underneath [10, 11], only HGG
patients (i.e., WHO grade III and grade IV) were selected
for this study. Since data have been collected prior to 2016,
the 2007 WHO tumor classification was used, selecting
only WHO grade IIT and IV tumors [12]. All variables were
measured within two weeks prior to randomization. We
determined a time window of +7 days between neurocogni-
tive functioning (NCF) evaluation and QLQ-C30 and QLQ-
BN20 administration to assure concurrent measurements,
given the one-week time frame of the QLQ questions.

EORTC trial 26101 (EudraCT number 2009-017,422-
39) was a randomized phase III trial investigating whether
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the combination of lomustine plus bevacizumab compared
to lomustine alone would result in better overall survival in
glioblastoma patients with first progression [10]. EORTC
26091 (EudraCT number 2010-023,218-30) was a rand-
omized, open-label phase II trial comparing temozolomide
alone to the combination of temozolomide and bevacizumab
in patients with a first recurrence of a locally diagnosed
WHO grade II or III glioma without 1p/19q co-deletion [11].

Ethics

These trials were approved by the institutional review boards
and ethics committees of all participating centers and the
respective authorities. The trials were completed according
to the Declaration of Helsinki and all patients provided writ-
ten informed consent.

Neurocognitive assessment

Neurocognitive functioning (NCF) was assessed using a
widely accepted clinical trial battery for testing NCF in
patients with intracranial or extracranial tumors and were
selected because of their wide use in clinical trials and their
sensitivity to the impact of tumor and treatment-related vari-
ables [13, 14]. This battery consists of the Hopkins Vezbat
Learning Test—Revised (HVLT-R) [15] for total £ yally
delayed recall, and delayed recognition, which ingcRes ve
bal learning and memory, the Trail Making Tegt\ 3MT par}
A and part B) [16], which measures attenthprr, spect, and
mental flexibility; and the Controlled Qfal Word Associa-
tion Test (COWAT) [17] test, which evi_mates tl e sponta-
neous production of words undegrestrictci@arch condi-
tions. These tests were administéges, Bpsentrally trained
and certified health-care pessonnei’e.g? research nurses,
and neuropsychologists,

Health-related g{ality of i. ”assessment
for patients

HRQOL 4veyniedsised using the generic EORTC QLQ-
C30 gmgtionn e 18] and the EORTC QLQ-BN20 mod-
ulgd mecyic for,Orain tumor patients [19]. The former is a
30-itex guestionnaire developed to assess the quality of life
of cance) patients. The latter is a 20-item module which
tackles problems specific to brain tumor, its treatment, and
consequences.

The QLQ-C30 is divided in functioning and symptoms
scales, while the QLQ-BN20 is a symptom-only question-
naire. In functioning scales, the higher the scores, the better
the functioning, and in symptoms scales, the opposite is true,
a higher score indicates more of the symptoms.

HRQOL questionnaires were filled out at the hospital
when patients had scheduled visits. Patients completed the

questionnaire in the clinic, ideally in a quiet, private room;
questionnaires were given to the patient before meeting with
the physician, ensuring that the patient had enough time to
complete the questionnaire. If the patient received a therapy,
the questionnaire was filled out before administration of the
treatment. The questionnaire could not be taken hgme and/
or mailed.

Health-related quality of life assessrfent for,pi 'xies

Consenting patients were requesteft to identity & 'significant
other (i.e., spouse or other persgn i \close r¢ lationship to the
patient), whom physicians a6 to pgfipate in the study.
The significant others wgre*also ysovided with verbal and
written information Qi tii dstudy.

Patients’ proxies were agd to complete the EORTC
QLQ-C30 and FOR'y C QLQ-BN20 at each assessment point
at the same time (e o lient, at baseline and at 12-weekly
follow-ugs, Proxies pere also instructed to complete the
questionnyire, Mping to put themselves in the shoes of the
patients sirife the¢ questions were formulated always in first
AMpan.

~atistical analysis

Descriptive statistics of the sample were calculated, mean
and standard for continuous data, and count and or percent-
ages for binary data. For each of the six NCF outcome meas-
ures (i.e., 1) HVLT-R Total Recall, (2) HVLT-R Delayed
Recall, (3) HVLT-R Delayed Recognition, (4) TMT Part
A, (5) TMT Part B, and (6) COWA), raw scores (RS) were
calculated [15-17].

Raw scores of the six NCF test outcomes were trans-
formed into Z-scores using available normative data.
[15-17] A deviation of — 1.5 SD or more from the Z-score
mean was used as cut-off to define NCF impairment. Based
on the presence of impaired test outcomes, patients were
consecutively divided into two groups. Patients who had no
impairment on any of the six test outcomes were defined as
‘intact,” while patients showing at least one impaired test
were defined ‘impaired.’

The QLQ-C30 and QLQ-BN20 are questionnaires based
on a Likert scale answer system and multi-item and single-
item subscales are formed addressing general functioning
as well as symptoms. A higher score on a functioning scale
corresponds to better functioning, and a higher score on a
symptom scale correspond to more symptoms.

Patients with more than half of the indices of neurocog-
nitive functioning (NCF), EORTC Quality of Life Core
Questionnaire (QLQ-C30), or Quality of life brain module
(QLQ-BN20) evaluations unavailable were excluded from
the analyses.
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QLQ-C30 and QLQ-BN20 raw scores were transformed
into a linear scale ranging from 0 to 100 [20]. Mean differ-
ences and standard deviations between patients and proxy
were calculated. The proportion of patient—proxy dyads
whose difference was within 0, 10, 20, and more than 20
units was summarized. Then, scores of patients and prox-
ies on all QLQ-C30 and QLQ-BN20 scales were compared
using Lin’s concordance correlation coefficient (CCC) and
the Bland—Altman limit of agreement. The Wilcoxon signed-
rank test was used to evaluate differences between patients’
and proxies’ HRQOL.

The Wilcoxon signed-rank test was used to compare
the distributions of the patients and proxies scores looking
for differences and more importantly to identify eventual
systematic bias. Such bias can be caused for instance by
a higher median for proxies scores, compared to patients
scores.

The Bland—Altman indicates the range within which
95% of all differences in ratings are expected to fall, assum-
ing distribution normality. It was implemented to compare
patient—proxy agreement by offering plausible ranges for
differences in scores [21-23].

As last CCC was used to test the concordance between
patient and proxy ratings. A score below 0.40 indicated
poor to fair agreement; 0.41-0.60, moderate agreemgfit;
0.61-0.80, good agreement; and 0.81—-1.00, excellentA Jee;
ment [21].

Results

From the initial cohort of 731 patigats and " ¥proxies, 127
patients were excluded due to comp. Iphpor extensively
missing NCF, QLQ-C30, and/or (GLQ-BN20 evaluations
and 103 patients did ngfmeg ! the IStological criteria of
WHO grade III and [3&higi déraacgliomas. After the exclu-
sion of those patid s with ¢ ¥ensively missing data and
their significantythei ytogether with them, a total of 501
patients wepd selected: 470 with first recurrence of glioblas-
toma (ECKY 520610} and 31 patients with first recurrence
of a lom@lly dia mofed WHO grade II or IIT glioma without
1p/ g cli-deletion (EORTC 26091). Patients included for
the cui_ant analyses (n=501) had a median age of 56 years
(21-82) 2ud 202 (37.3%) were female. Further detailed clini-
cal information can be found in Table 1.

Agreement between patients and proxies

Table 2 summarizes the QLQ-C30 AND QLQ-BN20 out-
comes for all 501 patients meeting the inclusion criteria,
regardless of their neurocognitive status.

Differences in scores of patients and proxies were
observed on various functioning and symptoms scales, with

@ Springer

patients reporting a higher score (better functioning/more
symptoms) than their proxies on Emotional functioning,
Cognitive functioning, Nausea and Vomiting, Dyspnea, and
Appetite loss scales of the QLQ-C30 and on Seizures, Itchy
skin, and Bladder control scales of the QLQ-BN20.

The opposite held true, with patients reporting lower
scores (worse functioning/less symptoms) than th€ir proxies
on Fatigue and Insomnia scales of the QLQ-CS50" ad’Futiye
uncertainty, Motor dysfunction, Communjgeation der Jit#and
Drowsiness scales of the QLQ-BN20.

Lin’s CCC showed a poor to fdirtagrec hest ranging
from r=0.082 (Nausea and vomit/ag) to »= 06 (Financial
Difficulties).

As last the Bland—Altpaan © nit o1 agreement revealed
low agreement betweep{ hatient ar pproxies in all HRQOL
domains with few exctptioi 3 Global health, Cognitive func-
tioning, Diarrheag Ml for thej YLQ-BN20, Seizures.

The differefi ) be sween,patients and proxies was calcu-
lated, and the prop Jstion within 0 (perfect agreement), 10,
20, and 1, (gpthan 29 units was summarized with a range
of 13.6% tatpre lcertainty to 79.2% (Seizures), 0% (Role
functioning) Cognitive functioning etc.) to 25.2% (Emo-
uorn hfunctioning), 0% (Insomnia, Appetite loss etc.) to
37.7% Dyspnea), and 0% (Dyspnea) to 55.5% (Drowsiness),
I posttively.

HRQOL agreement between neurocognitively
impaired patients and proxies

In total 94 patients were neurocognitively intact, while 407
were impaired according to our definition. Differences in
scores of neurocognitively impaired patients and their prox-
ies were observed on more than half of the functioning and
symptoms scales, with patients reporting a higher score than
their proxies on the Physical functioning, Role functioning,
Emotional functioning, Cognitive functioning, Nausea and
vomiting, and Financial difficulties scales of the QLQ-C30
and on the Seizures and Itchy skin scales of the QLQ-BN20.

On the other hand, neurocognitively impaired patients
reported lower scores than their proxies on the Fatigue and
Insomnia scales of the QLQ-C30 and on the Future uncer-
tainty, Motor Dysfunction, Communication deficit, and
Drowsiness scales of the QLQ-BN20.

Lin’s CCC showed poor to fair agreement with the excep-
tion of the Financial difficulties score (that showed moderate
agreement), ranging from r=0.088 (Nausea and vomiting)
to r=0.452 (Financial Difficulties).

Again, the Bland—Altman limit of agreement revealed
low agreement between patient and proxies in all HRQOL
domains, except for Constipation, Diarrhea on the QLQ-
C30, and Seizures on the QLQ-BN20.

The difference between patients and proxies was calcu-
lated, and the proportion within 0, 10, 20 and more than 20
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Table 1 Baseline clinical characteristics

N° %
Age Median=>56 (21-82)
Gender
Female 202 37.3
Male 271
WHO performance
status
0 176
1 271 4.
2 54 10.8
Histology
Glioblastoma 436
Astrocytoma WHO grade 111 30 6
Glioblastoma with oligodendroglial component 21 4.2
Gliosarcoma 1.6
Giant cell glioblastoma 0.6
Missing/unknown 0.6
Hemisphere
Left Bilateral ight
Tumor location
Total 210 232
Frontal 60 65 26
Temporal 72 79 30.1
Parietal 16 20 7.1
Occipital 20 22 8.6
Other 19 16 10 9
Multi-site 1 366 12
Missing 6 7.1
AED (Anti-epileptic drugs)
Yes 361 66.5
No 181 333
Mis 1 0.2
Corticosteroids
250 49.9
251 50.1
Neurocognitiv
ment
ntact 94 18.76
Impaired 407 81.24
WHO d Health Organization, AED Anti-epileptic drugs

units was summarized with a range of 15% (Future uncer-
tainty) to 78.1% (Seizures), 0% (Role functioning, Cogni-
tive functioning etc.) to 39.6% (Dyspnea), 0% (Insomnia,
Appetite loss, etc.) to 37.7% (Dyspnea), 0% (Dyspnea) to
55.8% (Drowsiness), respectively.

Table 3 shows the scores of neurocognitively impaired
patients and their proxies.

HRQOL agreement between neurocognitively intact
patients and proxies

As can be seen in Table 4, the analysis of the scores of neu-
rocognitively intact patients and their proxies showed sig-
nificant differences on five functioning and symptoms scales,
with patients reporting a higher score than their proxies on
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the Nausea and Vomiting and Dyspnea scales of the QLQ-
C30 and on the Itchy skin scale of the QLQ-BN20, while
showing lower score (worse functioning/less symptoms)
than their proxies on the Physical functioning and Role func-
tioning of the QLQ-C30.

Lin’s CCC ranged from poor to moderate with the lowest
agreement on the Appetite loss r=0.027 and the highest on
the Diarrhea scale r=0.538.

The Bland-Altman limit of agreement revealed agree-
ment between patient and all functioning scales, Physical
functioning, Role functioning, Emotional functioning Cog-
nitive functioning, Social functioning, Fatigue, Pain, and
Diarrhea on the QLQ-C30 and Visual, Motor dysfunction,
Headache, Seizures, Drowsiness, itchy Skin, Weakness in,
and Bladder Control on the QLQ-BN20.

The difference between patients and proxies was calcu-
lated, and the proportion within 0, 10, 20, and more than 20
units was summarized with a range of 7.4% (Future uncer-
tainty) to 78.7% (Hair loss), 0% (Role functioning, Cog-
nitive functioning, etc.) to 25.5% (Emotional functioning,
Future uncertainty), 0% (Insomnia, Appetite loss, etc.) to
31.9% (Cognitive functioning), and 0% (Dyspnea) to 55.3%
(Insomnia), respectively (Table 4).

Discussion

In this study, we aimed at assessing patient—pigx; 'HRQOL
agreement in a large sample of high-gradefglioma“ N GG)
patients with and without neurocognitifie impairmezt. To
achieve this, we compared the baseling \cores ¢f patients
and proxies from the EORTC triah26101 3885091 on the
QLQ-C30 and QLQ-BN20 quesiioi: Jmes. Our findings
primarily suggest that in general ti€re is little agreement
between HGG patients afd p1) xies o ¥’generic and disease-
specific HRQOL outgamer

These results aglyonly pari Mily in line with other stud-
ies on patient—pigxy a_keement in brain cancer patients. [7,
24] Indeed,gvhea lookin), at the general agreement of HGG
patients Wiv ytheir pyoxies and comparing it to the results
publisiapd by Eywii and colleagues in a similar population
ang(yv S/ieeuw,and colleagues on a generic cancer popula-
tion, ti_jagrecment reported in our sample is lower. Using a
similar sjutistical approach, the first study reported an ICC
between patients and proxies greater than 0.5 on 80% of the
measurements; the second showed ICCs ranging from 0.46
to 0.73, indicating a moderate to good level of agreement
between patients and proxies. In our study, the agreement
ranged from 0.08 to 0.46, with only two scales surpassing
the 0.40 threshold that indicates the transition from poor/fair
to moderate agreement.

According to the literature comparing patients and
proxies evaluations in brain tumor patients [4, 6, 23,
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24], neurocognitive impairment is considered to affect
patient—proxy agreement. Therefore, we expected neuro-
cognitive impairment to be an influencing factor. How-
ever, the findings of the present study do not offer such
crystal-clear difference between cognitively impaired and
intact patients. While it is true that intact patients,showed
moderate level of agreement and impaired patiexfts reached
a similar level of agreement on only two subsCai yhe dif-
ference between the two groups was notas profou 3,445 in
other studies. Even though the numbe{ ¢ scalesjskowing
moderate agreement was higher ingfcasocog jitifely intact
patients, the lower and upper litait of Lin’s’ CCC range
across all scales did not diffed mu)betvwizen neurocogni-
tively impaired and intactgatichts.

Results obtained usiz{ ythe Wilc »0On signed-rank test, as
well as those using tiig Bic )d—Altman limits of agreement
follow a similar p€tn, respc vely, with less scales show-
ing significantA }¥er w523 and more scales with good levels
of agreement for ¢ gnitively intact patients than impaired
ones, witi (liadeternzining a clear difference.

It is hard tg'ac, -rmine whether our expectations were met
since neurogognitively impaired patients showed lower lev-
eIs\ hpatient—proxy agreement than neurocognitively intact
patien s, but agreement was poor altogether, independently
1 mypatients’ neurocognitive functioning. The results stress
hew HRQOL evaluation from patients and proxies are far
tfrom aligned and this offers the chance to discuss how this
divergence can be interpreted. Perfect patient—proxy agree-
ment is unlikely, and differences in scores, depending on
the direction of the difference, determine the interpretation:
patients showing higher functioning scores and lower symp-
toms scores than proxies are considered to underestimate
their condition and proxies scoring lower on functioning
scales and higher on symptoms scales than patients are con-
sidered to overestimate patients’ status. The opposite inter-
pretation is possible as well, with proxies underestimating or
overestimating patient’s functioning and symptoms.

We believe that this way of interpreting the difference in
scoring is inadequate, since it implies that one of the two
perspectives must be wrong. Clearly, this deviates from the
purpose itself of evaluating HRQOL which is a subjective
concept by nature. We expected the present study to confirm,
as reported in the literature, agreement between patients and
proxy, or perhaps smaller differences on those scales con-
cerning aspects of physical functioning and symptoms [6],
and discrepancy or greater differences over scales and symp-
toms related to mood and emotional functioning [8]. The
difference in mean scores of patients and proxies observed
in this study support this pattern. Indeed, we believe that it
could be easier for a proxy to recognize patient’s physical
distress or functioning impairment in the activities of daily
living rather than perceive mood changes or being emotion-
ally empathic.
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Altogether the lack of patient—proxy agreement over HRQOL
reflected in the results of the present study, and the importance
of not considering a patient untrustworthy solely due to its con-
dition stress the lack of a tool to establish PROs reliability.

It is important to mention that there are several limita-
tions to this study. The fact that treatment course and disease
duration prior to inclusion may have been different between
patients in the two trials might have impacted sample homo-
geneity. Additionally, a selection bias due to missing NCF
data might have affected the results.

Data concerning the level of kinship of proxies was not
recorded at the EORTC headquarters. At the time of the
design of these studies, it was regarded to be counterpro-
ductive to register demographic data on the proxies, as that
would have required informed consent by the proxy as well,
possibly negatively influencing recruitment rates of these
EORTC studies. No information about specific procedures
used to assess tests which were independently completed
was recorded. However, in each institution, one person was
appointed as the responsible for the local organization of
HRQOL data collection. This could have been a physician,
data manager, (research) nurse, or a psychologist.

The percentage of mean differences between dyads (0, 10,
20, or more than 20) might have been influenced by the number
of possible scores on a scale. [23] Furthermore, no direct mgas®
ure of mood, which has been shown to offer even more Yight
into patient—proxy levels of agreement, was collected’| 8]. G¢
eralizability might be limited due to the selectigfi* gs which
characterizes clinical trial populations in gepfgar. Fine iz and
importantly, our definition of impairment if arbitrary. It #s pos-
sible that by grading the extent of neuroc¢ kitive izapairment
in levels rather than in a dichotomiggvariablc;-Cits might be
different, unfortunately in our case this w. Jmatpossible. Never-
theless, a sensitivity analysis r2ising thithreshold for neurocog-
nitive dysfunction per test¢> 2 1 D) waiperformed. By exacer-
bating the definition of aeurc etiin' & impairment from what is
commonly considey i the impe dnent threshold in the clinical
environment, we iopet i include only those with an impaired
performance/ven if on ony one of the NCF tests. Results show
how raisirg « B sfeuropognitive impairment threshold produced
little diffyrence” yuppared to the methodology implemented in
thed yese] £ study/and suggests that the threshold adopted in the
preseii_itudy does not limit its message.

The a':m of this study was to assess patient—proxy
HRQOL agreement in a large sample of high-grade glioma
(HGG) patients with and without neurocognitive impair-
ment. The intrinsic subjectivity of health-related quality
of life evaluation makes it difficult to establish what the
‘truth’ is. Our initial assumption was based on a syllogism
for which a cognitive intact patient could be considered
a reliable source of his/her own quality of life and a car-
egiver should be a reliable observer, at least for those scales
describing functioning aspects and observable symptoms.

However, the question that would follow is a predictable
one: Would it be legitimate not to rely on patients evaluation
of his/her own well-being due to neurocognitive impairment?

The results of this study suggest that the level of
patient—proxy agreement in HGG patients is low in general.
When patients were divided into cognitively impaired and
intact, these latter showed agreement with theiggproxies on
more scales of the questionnaires, but the level’or Jg#cemant
remained low, suggesting, in contrast with srevious I jesfture
that cognitive impairment might influefic hut notypreclude
agreement. We hope that future studichwilii ckie the lack
of a quantitative measure of relial ility of RROs in patients
at risk for neurocognitive iméairi yat. Moreover, in light
of these findings, we wouldd sug West to cautiously consider
the use of proxy’s evaly(ion in lic p6f PROs at least until a
measure to establish :liab ity is developed.

Supplementary s yrmalion The online version contains supplemen-
tary material availab: Wit hicpo//doi.org/10.1007/s11136-022-03197-w.
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