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Abstract

Background. Family caregivers in neuro-oncology (eg, spouse, family member, friend to a patient) have high
unmet support needs, yet intervention trials and effective support options are scarce. The Response Assessment
in Neuro-Oncology (RANO)-Cares working group investigated the methodological quality of neuro-oncology care-
giver outcomes reporting in randomized controlled trials (RCTs).

Methods. A systematic review was performed to evaluate to what extent RCTs assessing outcomes of caregivers
of adult primary brain tumor patients adhere to minimum reporting standards. A 33-item checklist (23 applicable
to secondary analysis reports) based on the International Society for Quality of Life Research (ISOQOL) criteria for
patient-reported outcome reporting was used. Risk of bias was assessed per RCT.

Results. Fifteen publications from 11 unique RCTs included 676 neuro-oncology caregivers, with low overall risk
of bias.Ten publications (66%) reported on caregiver outcomes as a primary aim, of which 8 (80%) satisfied >2/3 of
the key methodological criteria. Of the 5 secondary analysis reports (33%), 2 (40%) met >2/3 of applicable key cri-
teria. Criteria often not reported adequately included sample size calculations (reported adequately in n=8, 53%),
participant flow (n=9, 60%) window for data collection (n= 1, 6%), and extent of (n =10, 66%), reasons for (n=9,
60%), and statistical approaches in dealing with (n =4, 26%) missing data.

Conclusions. Whilst there are opportunities to enhance reporting standards, RCTs that include neuro-oncology
caregiver outcomes generally adhere to high-quality reporting standards and have low risk of bias, indicating good
potential to impact clinical practice.
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Caregiver-specific support resources are typically scarce.
In a survey of 42 Australian healthcare professionals, 35 pro-

Partners, family members, or friends who act as family care-
givers to provide practical, physical, or emotional support for

patients diagnosed with a brain tumor consistently report high
levels of unmet information and support needs. This can
lead to significant burden, consequently impacting caregiver
and patient health and well-being.>” Furthermore, a consistent
negative impact of neuro-oncology-specific disease burden on
family functioning has been identified throughout the trajec-
tory of brain cancer.?

vided information on care for family caregivers. Most were
able to refer caregivers to services (social worker/welfare of-
ficer; care coordinator/nurse navigator; psychologist) and
about half could offer a referral to a support group as well.®
Yet, in a survey of 103 healthcare professionals from 23 coun-
tries, 37% of respondents rated services for caregivers as in-
adequate.'” While some support may be accessible outside of
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the hospital setting, for example through primary care or
brain tumor charities, timely access for caregivers can be
challenging. Internationally, there is growing recognition
of the importance of caregivers in the optimal treatment,
management, and support of patients with brain tumors.
This creates unique opportunities to support caregivers—
yet, the low certainty of evidence regarding effectiveness
of neuro-oncology caregiver interventions'2 complicates
widespread implementation.

Undertaking rigorous randomized controlled trials (RCTs)
of neuro-oncology caregiver support interventions is costly
and time-consuming. The typically complex and often mul-
timodal intervention programs (eg, psychosocial support,
psychoeducation, delivered individually or to both patient
and caregiver together) can include different (combinations
of) components and are evaluated by using a wide variety
of outcome measures. There is not only a lack of consensus
on the key constructs that should be assessed but also the
chosen outcome measures vary widely as a systematic re-
view of 157 publications from 120 neuro-oncology caregiver
studies showed."®Without more consideration for the stand-
ardization of data collected on specific constructs and out-
come measures it is difficult to compare study outcomes and
ultimately, to gauge impact and decide which interventions
yield the best results. Potential undesired consequences of
this lack of agreement can be a lack of implementation of ef-
fective interventions or conversely, investment of resources
in the implementation of interventions that are not effective,
which then take up valuable time and headspace of care-
givers in dire need of support.

The importance of high-quality neuro-oncology patient-
reported outcomes (PROs) has gained recognition over
the past 5-10 years.'*"® Even when there is consensus on
the core constructs and outcome measures to be used in
neuro-oncology caregiver research, informed decisions
on the impact of an intervention can only be made if the
level of evidence of caregiver-reported outcomes and
its reporting is of sufficient high quality. The Response
Assessment in Neuro-Oncology (RANO)-Cares working
group has been created to evaluate and help guide
caregiver-related research outcomes in neuro-oncology.
This group will assess key constructs and measurement
tools that should be included in clinical trials, and how
caregiver outcomes should be reported. As a first step, we
investigated the current state of methodological quality of
reporting on caregiver outcomes in neuro-oncology RCTs.

I
Methods

Study Design

This systematic literature review aimed at evaluating to
what extent randomized controlled trials (RCTs), which
include neuro-oncology caregiver outcomes (any type, in-
cluding, eg, questionnaire-based outcomes and qualitative
outcomes, included as either a primary or secondary/ter-
tiary outcome), adhere to minimum reporting standards.
Where applicable, we followed PRISMA reporting guide-
lines.” Due to the nature of the review study (no human
participants), ethical approvals were not required.

Search Strategy

We updated searches conducted for our previous system-
atic review,'® which aimed to identify all published litera-
ture covering adult caregivers of adult patients with brain
tumors (search date: July 6, 2023).The searches conducted
in PubMed/Medline, Embase, Web of Science, Emcare,
Cochrane Library, and PsycINFO consisted of a combina-
tion of terms for (1) informal caregivers of adult patients
diagnosed with primary brain tumors, (2) outcomes/con-
structs, (3) outcome measures, and (4) RCTs. Development
of search terms was guided by terminology used in pre-
vious research, existing frameworks, and expert opinion.
Supplementary File 1 includes search strings for PubMed,
which were adapted for the other databases.

Study Selection

All citations identified in the searches were imported into
Covidence,"® after removal of duplicates. Articles were
included according to the criteria displayed in Table 1.
Importantly, any article reporting on caregiver data from
RCTs was eligible—hence, these could be main outcomes
reports or secondary analyses, reporting on caregiver out-
comes as a primary or secondary/tertiary aim, as reporting
standards should be high regardless of the number of
publications resulting from one RCT. Titles and abstracts
were screened against inclusion criteria by 2 reviewers
(EW.B., PS., and/or L.D.) independently. Full texts of poten-
tially relevant articles were added into Covidence and as-
sessed by 2 reviewers (EW.B., PS., L.D., K.P, and/or C.H.)
independently. At both stages, differing opinions were dis-
cussed until agreement was reached, guided by a third re-
searcher if needed. All decisions were coded and recorded
in Covidence. Reviewers were not blinded to journal titles,
authors, or institutions.

Data Extraction

An excel-based data extraction form was drafted and pi-
loted prior to starting data extraction. Data extracted
included basic study information (title, author, year,
country where data were collected, funding), study popu-
lation details (caregiver participants, patient populations,
sociodemographic information), and study characteris-
tics (eg, type of intervention, primary endpoint, main re-
sults, instruments used). Missing data were recorded as
“not known”; study authors were not contacted. To as-
sess the level of reporting of caregiver-reported outcomes,
we adapted the checklist developed by the International
Society for Quality of Life Research (ISOQOL)."The check-
list contains 17 items, which should apply to all RCTs, with
an additional 11 items applicable when a PRO is the pri-
mary endpoint. To enhance comparability to a previously
published similar effort undertaken in RCTs reporting on
PROs in neuro-oncology patients,'® we similarly split the
missing data item from the ISOQOL checklist into 2 items
(extent of missing data and statistical approaches to deal
with missing data). Where needed, items were rephrased
for the caregiver context (eg, replacing “patient-reported”
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Table 1. In- and Exclusion Criteria for Study Selection Q ﬁ
(=3
- O
Inclusion Criteria Exclusion Criteria ® 0
Types of participants g
Studies covering adult caregivers (current or bereaved) of adult  Studies involving caregivers under <18 years of age g.
patients with primary brain tumors. (o)
In samples that included caregivers of both young and adult Studies involving only caregivers of childhood brain tumor patients s

patients, studies were included if adult (18+) patients made up at or childhood brain tumor patients who are now adults
least 90% of the sample.

Studies involving only caregivers of patients with metastatic brain
tumors.

Studies reporting on mixed caregiver populations (eg, acquired
brain injury or cancer) were included, as long as primary brain
tumors were part of the sample.

Types of studies

Any other original research designs (eg, nonrandomized or
noncontrolled intervention studies; observational studies)

Randomized controlled trials, reporting on caregiver outcomes
and/or outcome measures.

Reviews (not original research)
Non-peer-reviewed studies
Conference abstracts

Gray literature

Studies in which caregivers are included as the proxy reporter for
patients

Geographical coverage
Any setting, any country
Language

Published in English, Dutch, Danish, French, or German.

by “caregiver-reported”). Four further items (electronic
mode of administration; outcomes reported in graph-
ical format; outcome interpretation; clinical significance
methods) were added to enhance comparability to a sim-
ilar review performed in neuro-oncology patient RCTs.'®
All authors contributed to data extraction, with details on
each study extracted by 2 individual reviewers (L.D.; C.H.;
PS.; D.C.; J.S.Y.;TW.; M.S.; E.R.A.; K.P). Reviewers did not
extract data from publications they co-authored. A third
author (FW.B.) then performed a consensus check for each
publication before data extraction was finalized.

Synthesis

Data were processed in SPSS version 28. Characteristics of
included studies and adherence to reporting criteria were
analyzed with descriptive statistics. The revised Cochrane
risk of bias tool was used to estimate risk (low/unclear/high)
of selection bias, performance bias, detection bias, attrition
bias, and reporting bias.?°The risk of bias figure was gener-
ated using robvis.?'To estimate the potential impact of study
evidence on clinical practice decisions, we determined,
in line with previous research'®?? that only those studies
meeting at least two-thirds of the criteria should be rated as
high quality. This equates to >22/33 criteria for publications
that include caregiver outcomes as a main aim and >15/23
criteria for publications that report on caregiver outcomes
as secondary analyses. The evidence from studies scoring
above the cutoff was synthesized narratively.

N/A

Published in languages other than English, Dutch, Danish, French,
or German

I
Results

Characteristics of Included Publications

The 15 publications covered 11 unique RCTs (see Figure
1, Table 2). Ten publications (67%) reported on caregiver
outcomes as primary study aim; 5 (33%) as a secondary
aim. Interventions were described as meaning-centered
psychotherapy for caregivers,?®?* a nurse-led online
needs-based caregiver intervention (SmartCare),?6? a
structured program of cognitive behavioral therapy and
psychoeducation for caregivers,?® internet-based guided
self-help for glioma patients with depressive symptoms,?8
a structured multidisciplinary psychosocial intervention for
patients,?® a supportive educational intervention for care-
givers (Care-IS),%° cognitive rehabilitation and problem-
solving therapy for patients,®' a dyadic or individual
caregiver yoga intervention,’%3% an online couple-based
meditation intervention,®*3% and an electronic support net-
work assessment program (eSNAP) for caregivers.3637 Five
RCTs were described as definitive trials?>2628-30 and 6 as
pilot trials.23:31-34.36

Reports were published in peer-reviewed journals be-
tween 2008 and 2023, with half (N = 7) published after 2020.
Eleven reports (79%) originated from the United States,
2 (14%) from the Netherlands, and 1 (7%) from Australia.
Across publications, 778 unique caregiver study parti-
cipants (676 neuro-oncology caregivers) were reported
(range 8-188). All reports focused on adult populations
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Previous search

Identification of new studies via databases

| I Identification of new studies via other methods

Studies included in previous

version of review (n = 6) Records identified from
databases: (n = 1230)
Reports of studies included in

previous version of review (n = 8)

>

Identification

v

Records identified
from citation
searching (n = 1)

Records removed before
screening:

Duplicate records removed
(n=1091)

Records screened (n = 139)

Title/abstract screening:
131 records removed

Reports sought for
retrieval (n=1)

Reports not
] retrieved (n = 0)

!

Reports sought for retrieval
(n=8)

Reports not retrieved
(n=0)

I

A4

Reports assessed for eligibility
(n=8)

v

New studies included in
review (n = 6)

Reports of new included
studies (n =7)

Reports excluded:

Studies did not include
caregiver data (e.g,
protocol or review)
(n=2)

Reports
excluded (n = 0)

Reports assessed for

eligibility n=1) [

!

Total studies included in
review (n = 12)

Reports of total included
studies (n =15)

Figure 1. Flow diagram of study selection.

with the exception of Milbury et al. (2023),%% who included
both adult and pediatric patient groups. Between 0 and
9 validated outcome measures were reported in the 11
unique studies, with 4 studies (also) using study-specific
questionnaires and/or qualitative interviews. None of the
studies appeared to be industry-sponsored (in part or full).

Methodological Reporting Quality

Of the 11 unique RCTs, 9 (82%; 8 primary and 1 secondary
analysis report)?32526.30.32-34.37.38 renorts satisfied > 2/3 of
the key methodological criteria, signaling high enough re-
porting quality to impact clinical practice. Of the 2 RCTs not
meeting > 2/3 of the key methodological criteria,?®3' 1 was
a secondary analysis report.?®

Table 3 depicts the results related to the methodological
criteria per RCT (with caregiver outcomes as the primary or
nonprimary endpoint) and per publication (with caregiver
outcomes as the primary or nonprimary endpoint). Several
criteria were not reported adequately (defined as >50% of
cases per cell of Table 3), with details provided below. Not all
criteria were applicable to all reports (eg, those reporting on
qualitative findings), this was taken into account.

The windows for valid caregiver-related outcome re-
sponses (ie, the timeframe within which outcomes would
need to be collected to fall under a specific timepoint in
RCT analyses) were not specified in 11 RCTs (100%), or
14 publications (93%). In 5 RCTs (45%), or 7 publications
(47%), sample size calculations were not reported in

sufficient detail. Related to statistical methods, the extent
of missing data was not adequately reported in 4 RCTs
(36%), or 5 publications (33%). The statistical approaches
for dealing with missing data were not explicitly stated in
9 RCTs (82%), or 10 publications (67%). The methods used
to deal with multiple comparisons were not reported ade-
quately in 9 RCTs (82%), or 11 publications (73%). Reasons
for missing data were not covered in 4 RCTs (36%), or 6
publications (40%). Graphical depictions of caregiver-
related outcomes were not used frequently (not used in
7 RCTs [64%], or 11 publications [73%]). In those studies
where it would be relevant, 86%-88% (6 out of 7 RCTs; 7
out of 8 publications) did not take survival differences be-
tween treatment groups into account for analysis. In the
discussion of findings, the limitations of caregiver out-
come components of the trial were not adequately covered
in 2 RCTs (18%), or 4 publications (27%). Where applicable,
7 out of 9 RCTs (78%), or 8 out of 13 (62%) publications did
not cover the methodology used to assess clinical signifi-
cance in the interpretation of findings. Finally, where a new
instrument (nonvalidated tool) was used, 6 out of 8 RCTs
(75%) or 10 out of 12 publications (83%) did not provide a
copy as supplemental material.

Risk of Bias
The risk of bias assessments for the 11 RCTs included in

this review did not reveal major concerns, see Figures 2
and 3.
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Table 3. Reporting Standards in Neuro-Oncology Caregiver Publications as Per Adapted International Society for Quality of Life Research (ISOQOL)
Recommended Standards

RCTs (N=11) Publications (N = 15)

Is the caregiver-reported outcome the primary endpoint? Primary Nonprimary  Primary Nonprimary
(N=38) (N=3) BN (N=5)

Title and abstract

The caregiver-related outcomes should be identified asan  Yes 7 (87.5%) 3(100%) 9 (90%) 5(100%)
outcome in the abstract No 1(12.5%) 0 (0%) 1(10%) 0 (0%)
The title of the paper should be explicit as to the RCT in- Yes 7 (87.5%) 2 (67%) 9 (90%) 4 (80%)
cluding a caregiver-related outcome No 1(12.5%) 1(33%) 1(10%) 1 (20%)
Introduction, background, and objectives
The hypothesis regarding caregiver-related outcomes Yes 7 (87.5%) 2 (67%) 9 (90%) 3(60%)
_shoulq be stated and should specify the relevant domain(s), No 1(12.5%) 0 (0%) 1(10%) 0 (0%)
if applicable
Not applicable 0 1(33%) 0 (0%) 2 (40%)aP
The introduction should contain a summary of caregiver- Yes 7 (87.5%) 2 (67%) 9 (90%) 4 (80%)
related outcome research that is relevant to the RCT No 1(12.5%) 1(33%) 1(10%) 1(20%)
Additiqnal de.tails regar.ding the hypothesis should l?e pro- Yes 5 (62.5%) 1(33%) 6 (60%) 1(20%)
e el el o 1 sl dom )y No s a0 w2
assessment Not applicable 0 (0%) 1(33%)2 0 (0%) 2 (40%)2P
Methods/outcomes
The mode of administration of the instruments and the Yes 5 (62.5%) 3(100%) 7 (70%) 4 (80%)
methods of collecting data should be described No 3 (37.5%) 0 (0%) 3(30%) 1(20%)
A citation for the original development of the caregiver- Yes 8(100%) 3(100%) 10 (100%) 3 (60%)
related outcome instrument(s) should be provided No 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Not applicable 0 (0%) 0 (0%) 0 (0%) 2 (40%)°
Electronic mode of administration” Yes 3(37.5%) 2 (67%) 5 (50%) 2 (40%)
No 4 (50%) 0 (0%) 4 (40%) 1(20%)
Not reported 1(12.5%) 1(33%) 1(10%) 2 (40%)
The rationale for choice of the instrument(s) used should Yes 8 (100%) 3 (100%) 9 (90%) 4 (80%)
be provided No 0 (0%) 0 (0%) 1(10%)  1(20%)
Evidgnce of ir)strument \zaliq’it-y anq reliability should be Yes 8(100%) 3(100%) 9 (90%) 3(60%)
sgcl)i\g:tzz)or cited (rated “no” if all instruments were not No 0 (0%) 0 (0%) 1(10%) 2 (40%)
The intended caregiver-related outcome data collection Yes 8(100%) 3(100%) 10 (100%) 5(100%)
schedule should be provided No 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Caregiver-related outcomes should be identified in the trial ~ Yes 8(100%) 3(100%) 10 (100%) 3 (60%)
protocol; post hoc analyses should be identified No 0 (0%) 0 (0%) 0 (0%) 1 (20%)
Not applicable 0 (0%) 0 (0%) 0 (0%) 1(20%)°
The status of caregiver-related outcomes as either a pri- Yes 7 (87.5%) 3(100%) 9 (90%) 4 (80%)
mary or secondary outcome should be stated No 1(12.5%) 0 (0%) 1(10%) 1(20%)
Windows for va}Iid careg.iver:r'elated oqtcome responses Yes 0 (0%) 0 (0%) 0 (0%) 1(20%)
f::zllidni?;lsfsri]:if and justified as being appropriate for No 8 (100%) 3(100%) 10 (100%) 4 (80%)
Sample size
There shoul_d be a power/sample size caIcuIati(_)n_ relevant Yes 4 (50%) 2 (67%) 5 (50%) 3(60%)
o the araiver et otcome besed onaclialre- s E  seow 20w
Statistical methods
There should be evidence of appropriate statistical analysis Yes 7 (87.5%) 3(100%) 8(80%) 3 (60%)
and tests of statistical significance for each hypothesis No 1(12.5%) 0 (0%) 2 (20%) 0 (0%)

tested (if applicable)
Not applicable 0 (0%) 0 (0%) 0 (0%) 2 (40%)°

aonoeid
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Table 3. Continued

Is the caregiver-reported outcome the primary endpoint?

RCTs (N=11)

Primary

Nonprimary

Primary

Publications (N = 15)

Nonprimary

The extent of missing data should be stated

Statistical approaches for dealing with missing data should
be explicitly stated

The manner in which multiple comparisons have been ad-
dressed should be provided

Results/participant flow

A flow diagram or a description of the allocation of parti-
cipants and those lost to follow-up should be provided for
caregiver-related outcomes specifically

The reasons for missing data should be explained

Baseline data

The study patients characteristics should be described in-
cluding baseline caregiver-related outcome scores
Outcomes and estimation

Are caregiver-related outcomes also reported in a graphical
format?”

The analysis of caregiver-related outcome data should
account for survival differences between treatment groups,
if relevant

Results should be reported for all caregiver-related out-
come domains (if multidimensional) and items identified
by the reference instrument (ie, not just those that are sta-
tistically significant)

The proportion of participants achieving predefined re-
sponder definitions should be provided where relevant

Discussion/limitations

The limitations of the caregiver-related outcome compo-
nents of the trial should be explicitly discussed
Generalizability

Generalizability issues uniquely related to the caregiver-
related outcome results should be discussed
Interpretation

Are caregiver-related outcomes interpreted? (Not only

restated)”

The clinical significance of the caregiver-related outcome
findings should be discussed

Methodology used to assess clinical significance (in case
this was addressed)”

The caregiver-related outcome results should be discussed
in the context of the other clinical trial outcomes

Not applicable
Yes
No
Not applicable

Yes
No
Not applicable

Yes

Yes
No
Yes
No
Not applicable
Yes
No

Yes
No
Not applicable

Yes

Not applicable
Yes
No

(N=8)

5 (62.5%
3(37.5%)
2 (25%)
6 (75%)
0(0%)
1(12.5%)
7 (87.5%)
0(0%)

6 (75%)
2 (25%)
0 (0%)

7 (87.5%)
1(12.5%)

6 (75%)
2 (25%)

3(37.5%)

5 (62.5%)
1(12.5%)
4 (50%)
3(275%)%
8(100%)

0 (0%)

5 (62.5%)
2 (25%)
1(12.5%)f

7 (87.5%)
1(12.5%)

7 (87.5%)
1(12.5%)

7 (87.5%)
1(12.5%)
6 (75%)
2 (25%)
2 (25%)
4 (50%)
2 (25%)9
5 (62.5%)
3(37.%)

(N=3)
2 (67%)
1 (33%)
0 (0%)
3(100%)
0 (0%)
1 (33%)
2 (67%)
0 (0%)

1(33%)
1(33%)
1(33%)¢
0(0%)
3(100%)

2 (67%)
1(33%)

1(33%)
2 (67%)
0(0%)

2 (67%)
1 (33%)4
3(100%)
0 (0%)

1(33%)
0 (0%)
2 (67%)2"

2 (67%)
1(33%)

2 (67%)
1(33%)

3(100%)
0 (0%)
3(100%)
0 (0%)

0 (0%)
3(100%)
0 (0%)

2 (67%)
1(33%)

(N=10)

7 (70%)
3(30%)
3(30%)
7 (70%)
0 (0%)

1(10%)
9 (90%)
0 (0%)

8(80%)
2 (20%)
0(0%)

8 (80%)
2(20%)

8 (80%)
2 (20%)

3(30%)

7 (70%)
1(10%)

5 (50%)

4 (40%)9°
10 (100%)
0(0%)

7 (70%)
2(20%)
1 (10%)f

9 (90%)
1(10%)

9 (90%)
1(10%)

9 (90%)
1(10%)
8(80%)
2 (20%)
3(30%)
5 (50%)
2 (20%)°
7 (70%)
3(30%)

(N=5)

3 (60%)
2 (40%)
1(20%)
3 (60%)
1(20%)°
1(20%)
2 (40%)
2 (40%'°

1(20%)
1(20%)
3 (60%)¢
1(20%)
4 (80%)

4 (80%)
1(20%)

1(20%)
4 (80%)
0(0%)
2 (40%)
3(60%)4°
3(60%)

2 (40%)
1(20%)

0 (0%)

4 (80%)abef

2 (40%)
3(60%)

4 (80%)
1(20%)

5 (100%)
0 (0%)

5 (100%)
0 (0%)

2 (40%)
3(60%)
0 (0%)

2 (40%)
3(60%)
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Table 3. Continued

Is the caregiver-reported outcome the primary endpoint?

Other information/protocol

A copy of the instrument should be included if it has not Yes
been published previously

Not applicable

RCTs (N=11) Publications (N = 15)
Primary Nonprimary  Primary Nonprimary
(N=28) (N=3) (" EN[0)] (N=5)
1(12.5%) 1(25%) 1(10%) 1(20%)

6 (75%) 0 (0%) 8 (80%) 2 (40%)
1(12.5%)" 2 (50%)" 1(10%)" 2 (40%)"

For descriptive purposes, subheadings of this table reflect that of reported in the International Society for Quality of Life Research (ISOQOL) recom-
mended standards,'® however, rating of items was independent of location of the information within the manuscript.

“These are additional items to allow comparison to Dirven et al. (2014).'6

Reasons for not applicable: 2Psychometric evaluation; "Descriptive report; “Qualitative interviews; Cross-sectional; ®Unclear whether patients died
during study; fFeasibility study; Not addressed; "Only published instruments used.

Synthesis of Findings From Trials Meeting
Reporting Standards

Of the 11 unique RCTs, 9 (82%)2%3:25:26:30.32-348738 gatjg-
fied > 2/3 of the key methodological criteria. These should
therefore be considered of high reporting standard,
enhancing the potential to influence clinical practice. Of
these, 3 RCTs were described as definitive reports aimed
primarily to enhance caregiver well-being.?526:30

These RCTs comprise complex and intensive neuro-
oncology-specific interventions for caregivers, and demon-
strate encouraging results in improving caregiver mastery,
preparedness to care, and mental health. A protocolized
program of up to six 1-hour face-to-face sessions with a
psychologist, based on cognitive behavioral therapy and
psychoeducation, covering issues commonly experienced
by neuro-oncology caregivers, was compared to care as
usual (N=56).25 Up to 8-month follow-up was recorded.
Mental functioning stayed more stable in the intervention
group, and caregiver mastery improved over time com-
pared to the control group.?®> An 8-week, nurse-led, online
needs-based intervention either delivered with or without
access to a self-guided cognitive behavioral therapy for
depression was compared to enhanced care as usual
(N=120).26 The intervention group showed a statistically
significant decrease in caregiving-specific distress as well
as a trend toward improving mastery compared to the con-
trol group at 4 months.?6 A complex intervention including
a telephone assessment of unmet carer needs, information
materials, a home visit, and monthly telephone support for
up to 12 months was delivered and compared to usual care
(N =188). Self-reported preparedness to care improved at
4 months with sustained effects up to a year.%°

However, not all RCTs with high reporting standards cov-
ering caregiver outcomes primarily aimed to enhance care-
giver outcomes.3® Furthermore, not all RCTs were reported
as definitive trials.?32-3% A pilot trial of meaning-centered
psychotherapy for cancer caregivers (N =55), delivered
over 7 sessions and compared to enhanced care as usual,
demonstrated preliminary efficacy in enhancing a sense of
personal meaning and existential transcendence (primary
endpoint), as well as enhanced spiritual well-being and
sense of faith (secondary endpoints).?® Effects observed

were sustained up to 2 months postintervention.?® A small-
scale study with 20 patient and caregiver participants ran-
domized to either 12 sessions of dyadic yoga or a waitlist
control group, found evidence of reduced depressive
symptoms, fatigue, and better mental quality of life in care-
givers in the intervention group.®?> A more recent 3-arm
pilot RCT from the same team comparing 15 sessions of
dyadic yoga, 15 sessions of individual caregiver yoga, and
usual care (N = 67) found better outcomes in the individual
yoga arm than the dyadic yoga arm or usual care. With
follow-up conducted up to 12 weeks, benefits reported in-
cluded improved mental quality of life, enhanced caregiver
esteem, less health decline, and less financial burden.%
Another pilot RCT from the same group compared a group
of patients and caregivers receiving 4 weekly therapist-
led meditation sessions delivered via videocall (N=235),
but found no beneficial effects for caregivers.’* A pilot
RCT of an electronic social network intervention offered
to caregivers and compared to care as usual (N =40), with
follow-up until 6 weeks, showed some preliminary efficacy
for reducing caregiver depressive symptoms, but not anx-
iety or burden.?”

I
Discussion

Neuro-oncology caregiver research is a growing and de-
veloping field. It is widely acknowledged that caregivers
have specific and concerning unmet needs throughout the
patient’s disease trajectory (and beyond), with few avail-
able support options and even fewer supported by solid
scientific evidence of effectiveness. Good-quality RCTs
can help persuade policymakers and healthcare insurers
of the positive impact of adequately supporting caregivers.
Specifically looking at adult neuro-oncology caregiver and
patient populations, we were able to identify 15 publica-
tions of 11 RCTs that included caregiver outcomes with low
overall risk of bias. These were assessed against a 33-item
checklist (23 items for secondary analysis reports), based
on the ISOQOL criteria for PRO reporting. In general, the
quality of methodological reporting was high, with 9 out of
11 RCT reports satisfying > 2/3 of the assessed criteria. This

aonoeid
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Risk of bias domains

Study

@000 ®
@0Ce0CeeeeeOS
@000 OOO®®
00O OOOV®
00O OOOOO®
@OCOLOOPeeeO®®

Domains:

D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data.

Judgement
Some concerns
Low

D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.

Figure 2. Risk of bias assessment for each randomized controlled trial.

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

0%

25% 50% 75% 100%

. Low risk

D Some concerns

Figure 3. Summary of risk of bias across randomized controlled trials.

signals that these trials would be of high enough reporting
standards to impact clinical practice. Yet, only 3 RCTs were
definitive trials aimed at supporting caregivers,?>26:30 with
5 reported as pilot or feasibility studies.?33234 In addi-
tion, one definitive trial collected caregiver outcomes but
did not aim to enhance caregiver well-being." Previous
reviews have similarly concluded that the certainty of
evidence for the effectiveness of neuro-oncology care-
giver support interventions is low,"'2 underscoring the
importance of further, high-quality trials. In studies of

other patient-caregiver populations such as stroke3® and
Parkinson’s disease,*° risk of bias can be variable, which
has also been linked to incomplete description and re-
porting standards—although to our knowledge, a detailed
assessment of RCT publications along reporting criteria
has not been undertaken.

The 1ISOQOL criteria were used for consistency with a
previous systematic review performed in neuro-oncology
patient RCTs,"® but we note that these were not specifically
designed for nondefinitive trials. The distinction between
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definitive trials and pilot or feasibility trials was based on
how this was presented within each publication and may
not be clear-cut. Following the definitions of Eldridge et
al.,*" feasibility studies determine whether something can
be done; in a pilot study, a (part of) future trial is conducted
on a smaller scale; and a definitive trial is used to assess
the effect of an intervention. Therefore, if the goal is to as-
certain effects, it would be advisable not to present find-
ings using the terms pilot or feasibility trial. Linked to this,
definitive trials should be adequately powered to detect
effects on primary outcomes; an inadequately powered
definitive trial should not be presented as a pilot or fea-
sibility study. While reporting standards of included pub-
lications were already high, we noted opportunities for
improvement, specifically related to reporting of sample
size calculations, details on statistical approaches, and ad-
equate discussion of limitations and clinical significance of
the study. In addition, research teams should aim to pro-
vide copies of any nonvalidated caregiver outcomes used.
A previous systematic review of 157 publications covering
120 studies on adult neuro-oncology caregivers high-
lighted the breadth of constructs assessed with a great va-
riety of outcome measures—with only 17 questionnaires
used in more than 2 studies to assess the same construct.'
In the absence of clear consensus on core outcome meas-
ures in neuro-oncology caregiver studies, the use of
study-specific questionnaires will likely remain common,
underscoring the need to supply these as supplemental
material alongside publications.

There were 3 definitive RCTs that met our prede-
fined threshold of high-quality reporting standards and
should therefore be of sufficient standard to impact clin-
ical practice.?>?630 These 3 trials entailed differing com-
plex psychosocial support interventions with a heavy
psychoeducation component, delivered in a variety of
ways (online, telephone, face-to-face). All point toward
improved self-efficacy-related outcomes (mastery, prepar-
edness to care) as well as enhanced mental functioning.
The pilot or feasibility RCTs included in the current effort
provide further preliminary evidence for the effectiveness
of meaning-centered psychotherapy, yoga, and an elec-
tronic social network intervention in improving caregiver
outcomes.?332-3437 These results are in line with previous
systematic reviews, which similarly conclude that there is
preliminary evidence of effectiveness of neuro-oncology
caregiver support interventions but that the certainty of ev-
idence is still low."'2 Of note, a search update performed
in July’24 identified 3 additional reports of trials we already
included (Care-1S*>43; SmartCare**) and 2 new RCTs with
interventions targeting people with primary brain tumors
and their caregivers—one covering the remote delivery of
a psychological support needs intervention (Tele-MAST)4>
and the other a dependent care theory-based postsurgical
home care intervention.*® Inclusion of these studies in
the present review would not alter results or conclusions
significantly. Strengths of the current report lie in its sys-
tematic review approach and linkage to previous efforts
in determining reporting standards in (neuro-) oncology
studies.'®" Our rather inclusive eligibility criteria for publi-
cations can be seen as a limitation, as not all study designs
and aims lend themselves readily to assessment against
the predefined criteria (eg, qualitative reports linked to

RCTs). It should also be noted that our study team has also
contributed to many of the publications included in this re-
view. To limit potential bias in scoring criteria, all publica-
tions were scored by at least 2 team members (who did
not author the publications they scored), with a final check
performed by the lead author. Finally, the distinction be-
tween pilot studies, feasibility studies, and definitive trials
was not clear-cut, with indeed one definitive trial®® having
a smaller sample size than several pilot/feasibility studies.
This first report from the RANO-Cares working group
demonstrates that reporting standards are high in the
field of neuro-oncology caregiving, but we also note
several specific reporting areas (sample size; statistical
approaches; clinical implications and limitations; trans-
parency related to nonvalidated outcome measures) that
can be improved upon. The RANO-Cares group further
aims to undertake efforts to assess key constructs and
measurement tools specific to neuro-oncology caregiver
research. Ultimately, and in collaboration with other initia-
tives such as the International Neuro-oncology Caregiver
Consortium, we envisage that this aids to improve the
chances of evidence-based supportive interventions be-
coming widely available to neuro-oncology caregivers.

|
Supplementary material

Supplementary material is available online at Neuro-
Oncology Practice (https://academic.oup.com/nop/)
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