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Abstract

Background. Whereas much information exists in general oncology regarding the barriers to clinical trial referral,
those specific to neuro-oncology are not yet well known.Trial barriers lead to lower patient accrual, which can lead
to less-efficient clinical trials and slower improvement of the standard of care, which may negatively effect patient
outcomes. Thus, the aim of this study was to determine the clinical trial referral barriers that are specific to neuro-
oncology to improve trial accrual rates.

Methods. An electronic survey was completed by 426 Society for Neuro-Oncology members, of whom 372 are
included in this report. Descriptive statistics, including frequencies, means, and proportions, were used to charac-
terize our survey sample.

Results. Only 22% of participants reported that their center tracks referrals to clinical trials inside as well as out-
side their own institution, with an estimate of less than 30% of patients referred. The most commonly reported
provider-referral barrier was finding ongoing trials in the patient’s geographic area. Providers also perceived that
while considering participation in a trial their patients may not qualify for any trials, and if they do, may be unable
to travel to the study site for follow-up. Additionally, practice location and provider and institution type all influ-
enced referral patterns.

Conclusion. Efforts should be made to broaden trial availability and eligibility criteria, improve trial referral
tracking, and ensure patients and their caregivers understand the goals and importance of clinical trials to reduce
barriers and improve trial participation.

clinical trials neuro-oncology provider-reported referral barriers

Clinical trials are imperative in translating basic research  enrolled in their Glioma Outcomes Project, which prospec-
findings into the clinical setting to improve survival and tively followed malignant glioma patients throughout the
quality of life among cancer patients,’ yet only around 3%  course of their disease and treatment, were participating in
to 5% of such patients actually participate in one during a clinical trial for their disease.

the course of their iliness.?8 In the brain tumor population, To enroll in a clinical trial, a patient must first be diag-
a 2002 report by Chang et al? found that 20% of patients  nosed with cancer, screened for relevant trials, and be
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found eligible for specific trials. Patients must then be
offered a trial slot by the provider, decide to participate,
and lastly, enroll in a trial. Thus, a patient’s decision to en-
roll in a clinical trial is only one instance in a long, multistep
process that can be complicated by the challenges and
barriers providers face when considering referring their
patients for participation in a clinical trial."® In oncology
clinical trials it has been noted that there are distinct pa-
tient, provider, and institutional barriers and concerns that
complicate referral.’ Notable patient challenges and con-
cerns include the logistical challenges and costs associated
with trial enrollment, lack of awareness, eligibility, and
limited access to available trials, mistrust of clinical trials
and their merit, and a lack of discernable personal benefit
from participation.? Provider and institutional barriers and
concerns include limited staff and financial resources, re-
strictive trial eligibility criteria, limited actively accruing
trials,” inconvenience for the clinician, an altered relation-
ship between providers and their patients, and a possible
physician role conflict between researcher and care pro-
vider.2'%'3 Trial barriers ultimately lead to lower patient
accrual, which can lead to less-efficient clinical trials and
slower improvement of the SOC, which negatively effects
patient outcomes.’

In 2016 the National Brain Tumor Society (NBTS) con-
ducted an online survey of patients and their care partners
concerning patient attitudes, perceptions, and participation
in clinical trials. The NBTS survey, which included 1463 par-
ticipant responses, showed that only 21% of brain tumor
patients actually participated in clinical trials after diag-
nosis, despite 53% of patients reporting that they explored
information about clinical trials and 42% of patients re-
calling being informed about clinical trials by their medical
team. The top reasons for not participating in brain tumor
clinical trials were cited as that 1) the patient’s doctor did
not recommend participation in the trial, 2) the patient did
not qualify for the trial, and 3) the patient did not know
where to find a clinical trial. Less than 5% of participants in
the NBTS survey reported concerns about cost, placement
in a placebo group, or concerns about the experimental na-
ture of a trial as reasons for not participating.

One of the major initiatives of the Society for Neuro-
Oncology (SNO), a multidisciplinary, international organi-
zation dedicated to promoting advances in neuro-oncology,
is to improve clinical trial accrual. To assess the concerns,
challenges, and barriers that exist in neuro-oncology
clinical trial referral, a prospective evaluation through a
physician-based questionnaire was desperately needed.?
Thus, SNO, in collaboration with multiple organizations in-
cluding the patient-outcomes team in the Neuro-Oncology
Branch of the NIH, and the NBTS, developed a provider-
reported survey that was distributed to the SNO member-
ship to identify the unique barriers and challenges that exist
in neuro-oncology clinical trial referral and enroliment.

I
Methods

The study was reviewed by and determined to be exempt
from the NIH Institutional Review Board. The Provider

Survey on Clinical Trials was completed online by those
on the SNO mailing list (including SNO members and
meeting attendees). The survey consisted of 44 questions
on participant characteristics (demographic and center in-
formation), institutional patient care patterns including
clinical trial referral and management, and perceived pro-
vider and patient barriers to neuro-oncology clinical trial
referral and enrollment. Participants were informed of the
confidentiality of their responses prior to completing the
survey. The survey was sent out to members via an email
link using SurveyMonkey on 3 days (February 27, 2018;
March 13, 2018; and April 17, 2018) and data collection was
closed April 20, 2018.

IBM SPSS Statistics version 24 was used to analyze
descriptive statistics from the provider dataset. This in-
cluded analyses of the mean, median, SD, range, and
frequency of responses from the overall sample and spe-
cific subgroups. The subgroup analyses conducted as-
sessed responses across geographic regions (United
States of America [USA], Europe—including Israel, and
other global regions), self-identified institution type (ac-
ademic medical research centers and other institutions),
and neuro-oncology profession type (adult and pediatric
neuro-oncologists).

I
Results

Description of Overall Sample

The sample for this study originally consisted of 426 re-
spondents, of whom 372 providers were assessed in the
present analyses after 54 participants were removed be-
cause they either did not qualify for the survey because of
limited involvement in direct patient care or they failed to
provide responses to a large majority of the questionnaire
(Fig. 1). The sample breakdown for each subgroup analysis
can be seen in Fig. 1 as well. Because this survey was elec-
tronically distributed and completed internationally, pro-
viders from more than 40 countries were represented, with
most coming from the USA and Europe (Fig. 2).

Table 1 provides an overview of the demographic in-
formation and characteristics of the survey sample. The
majority of providers were white men from the USA.
There was also a relatively equal distribution of providers
across USA regions. About half of the sample participants
were adult neuro-oncologists, with another small subset
self-reporting a focus on pediatric neuro-oncology. The
remaining participants reported to be some other type of
physician, including neuro-surgical oncologists, neuro-
radiation oncologists, and neurologists, nurse practi-
tioners, or other health care professionals, such as clinical
research staff or physician assistants. Most of the pro-
viders have been working in the health care industry for
21 years or more and see around 101-300 patients per year.
The large majority of providers worked at academic med-
ical research centers with clinical trials occurring at their
own center (Table 2). When provider characteristics were
analyzed across geographic regions and institution type,
results showed that the percentage of neuro-oncologists
between the USA and Europe remained about the same,
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and between academic medical research centers and other
institutions. However, in other global regions there was
a slightly higher percentage of neuro-surgical oncologist
participants than in the USA or Europe.

Provider Clinical Trial Referral Patterns and
Institutional Referral Tracking Systems

Providers reported having referred, on average, 28% of
their patients to neuro-oncology clinical trials. Additionally,
most adult neuro-oncologists spent 1 hour or less per week
referring patients to clinical trials. As depicted in Table 2,
though a majority of institutions tracked the number of pa-
tients seen who were referred for participation in a clinical
trial within their own institution or network of institutions
(66%), many did not have a system for tracking referrals
to trials outside their institution or network of institutions.
Also, many providers either did not know or claimed to not
have any system to determine the percentage of patients
referred to trials at their institution (37%).

Clinical Trial Referral Beliefs, Sources of
Information Among Providers, and Patient
Inquiry

A large majority of providers were either principal or
coinvestigators on a clinical trial (Table 1) and tended
to feel that all clinical trials should either be referred or
considered (Table 3). Only 33% of providers felt a trial
should be entered or considered only if evidence existed
of the trial’s efficacy in similar patients, whereas an even
smaller subset expressed concerns about the scientific
merit of trials to date. Providers reported to have accessed

information regarding trials at their own institution mul-
tiple times per week while having done so only a few times
per month for trials outside their institution. Clinical trial
finder websites, word of mouth and colleagues, and con-
ferences were found to be the main sources of information
about clinical trials for providers (Table 3). Most providers
also reported having used multiple sources to obtain in-
formation about clinical trials. Providers who reported
having used clinical trial finder websites tended to rate
their most frequently used site highly on its user-friendli-
ness, with an average ranking of 7.4 out of 10. Less than
half of clinicians reported that their patients usually ask
about clinical trials. Those patients who do inquire about
trials do so most frequently after tumor recurrence.

Clinical Trial Availability and Recommendation
Patterns

Most providers claimed to have had clinical trials avail-
able for primary and/or recurrent WHO grade IlI/IV brain
tumor patients and those with metastatic tumors, but not
for patients with other tumor types or grades (Table 3).
However, pediatric neuro-oncologists and providers from
academic medical research centers were far more likely to
report having a trial available at their own institution for
low-grade glioma patients than adult neuro-oncologists
or providers from institutions other than academic cen-
ters, respectively. In line with the tumor types for which
trials were available, providers indicated that they are
more likely to recommend primary and/or recurrent WHO
grade llI/IV brain tumor patients to a clinical trial. These
trials are most frequently recommended at the patient’s
time of first diagnosis and/or after tumor recurrence or pro-
gression (Table 3).

+ 426 participants began

« 16 were not involved in
direct patient care and
were prompted to the end of
the study, thus providing
no responses to the survey

Exclusion

the survey

Overall Sample Size

+ 38 did not answer any
questions besides their
profession and were
removed

Exclusion

+ 372 participants completed the
survey and were included in the

359 participants
(13 missing)

Geographic region
subgroup

230 participants (64%) 57 participants (16%) 72 participants (20%)

USA Europe Other Global Regions

Fig. 1

304 participants (84%)

Academic medical
research center

statistical analyses

Reduced sample
size

363 participants
(9 missing) 188 participants

Profession type
subgroup

Institution type
subgroup

59 participants (16%) 166 participants (88%) 22 participants (12%)

Adult Pediatric

Other institutions: UENER R Neuro-Oncologists

Sample Size Breakdown. In this study, 426 individuals provided consent and began the survey. Of these 426, 16 responded “no” to a ques-

tion about their involvement in direct patient care and were prompted to the end of the survey. Thirty-eight additional participants did not answer
any questions besides reporting their profession and were removed because of insufficient data. The statistical analyses were conducted on a
final sample of 372 participants. Three separate subgroup analyses were then conducted as well.
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Fig. 2 Maps of the Locations of Providers Globally and in the United States of America (USA). Providers were primarily located in the USA (230
providers), whereas others were located in Europe (57 providers) and other global regions (72 providers). On the map of the USA, states from which a
provider participated are shown in blue. Darker hues on the global map represent larger volumes of participants.
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Provider-Reported Challenges and Barriers to
Clinical Trial Referral and Participation

Overall Challenges and Barriers

In terms of overall recommendation challenges and bar-
riers, the survey addressed providers’ own concerns as
well as the challenges they believed patients face when
considering participation in a clinical trial. The most fre-
quently selected challenges that providers have encoun-
tered during their careers in recommending participation
in a clinical trial to their patients were that the patient may
not be able to stay for treatment at the academic site, the
patient may not be able to attend frequent follow-up as
required, there may be no slot available for the patient
in a multicenter trial, and it may be difficult to find trials
near the patient geographically (Supplementary Table 1).
In this survey, providers first selected a particular chal-
lenge encountered during their years of practice and
then subsequently ranked how commonly seen the chal-
lenge was. The challenge that was selected and ranked as
the most common for the overall sample was difficulty
finding ongoing trials in the patient’s geographic area
(SupplementaryTable 1).

Providers were also queried about patient concerns and
challenges, with the most frequently appearing challenges
including that the patient may be concerned about the ex-
perimental nature of a clinical trial, the patient may be con-
cerned about being placed in a placebo or control group, the
patient may not qualify for a trial, and the patient may not
understand the concept of a clinical trial (Supplementary
Table 1). The patient participation challenge that was
selected and ranked as the most common was that patients
simply may not qualify for a trial. Overall, 92% of providers
felt their patients encountered more than one challenge
when considering participation in a clinical trial.

Challenges and Barriers by Geographic Region:
USA, Europe, and Other Global Regions

After considering the overall sample, challenges and bar-
riers were then evaluated separately based on geographic
region including: the USA, Europe (including Israel), and
other global regions. Supplementary Table 1 displays each
geographic region’s most frequent provider concerns
and the differences between each region and the overall
findings. Providers from the USA reported many of the
same concerns and challenges seen in the overall sample.
However, financial concerns for the patient, such as lack of
insurance coverage, was a more frequent barrier to trial
referral in this group. Unlike USA providers, those from
Europe and other global regions more frequently reported
difficulty finding ongoing trials in the patient’s geographic
area and limited staff resources as barriers to trial referral.
The challenge that was selected and ranked as the most
common for the USA group was that the patient may not
be able to stay for treatment at the academic site, which dif-
fers from the most common challenge of difficulty finding
ongoing trials in the patient’s geographic area, which was
found in the Europe and other global regions subgroups
and the overall report.

The most frequently appearing patient concerns from
providers from all 3 regions matched those seen in the
overall sample. However, there were some differences,
with providers from Europe identifying that patients might
be too sick to travel; the USA participants identifying pa-
tient concern about cost and/or insurance coverage; and
those from other global regions reporting that patients
might not adhere to the protocol of a clinical trial. As seen
in the overall report, European and USA providers felt the
most common participation challenge for patients was that
they simply may not qualify for a clinical trial. Providers
from all 3 geographic regions felt patient concerns about
placement in a placebo or control group and about the
experimental nature of a clinical trial were also common
challenges.

Challenges and Barriers by Institution Type:
Academic Centers vs Other Institutions

Providers from academic medical research centers re-
ported the same frequent barriers identified in the overall
sample, but with some differences in frequency. However,
those providers not from academic medical research cen-
ters more frequently reported challenges with finding on-
going trials in the patient’s geographic area, limited staff
resources, and a lack of awareness of any trials for which
the patient met eligibility requirements (Supplementary
Table 2). Both institutional groups, just as in the overall re-
port, identified some challenges with financial concerns for
the patient, such as lack of insurance coverage, as well. For
the academic medical research center subgroup, the pro-
vider challenge that was selected and ranked as the most
common was a tie between having no slot available for the
patient in a multicenter trial and patients not being able to
stay for treatment at the academic site. For the other insti-
tutions subgroup, difficulty finding ongoing trials in the
patient’s geographic area was the most common challenge,
which matched what was identified in the overall sample.
Providers from academic medical research centers re-
ported the same perceived patient challenges seen in the
overall report in which concerns about the experimental
nature of a clinical trial and placement in a placebo or con-
trol group were noted as key barriers to patient trial partic-
ipation. Those providers from outside academic medical
research centers reported many of the same issues but also
identified patient concern about cost and/or insurance cov-
erage and patients being too sick to travel as barriers to trial
participation. Similar to the overall results, providers both
from academic medical research centers and other institu-
tions felt the most common challenge for their patients was
that they may not qualify for a trial (SupplementaryTable 2).

Differences in Challenges and Barriers Between
Adult and Pediatric Neuro-Oncologists

It has commonly been identified that pediatric patients may
be referred to academic centers and clinical trials more fre-
quently than adult patients with cancer and therefore may
face different challenges and barriers. In this study, to address
these issues specifically, neuro-oncologists were categorized
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into adult and pediatric provider subgroups. Results showed
that adult neuro-oncologists faced similar challenges as the
overall sample in recommending participation in a clinical
trial to their patients. However, pediatric neuro-oncologists
more frequently reported challenges with finding ongoing
trials in the patient’s geographic area and time constraints
than in the overall sample (Supplementary Table 3). As pre-
viously seen in the overall report, challenges with financial
concerns for the patient, such as lack of insurance coverage,
resonated both with adult and pediatric neuro-oncologists.
Also, the provider challenge that was selected and ranked
as the most common across profession types was difficulty
finding ongoing trials in the patient’s geographic area. A few
notable differences from the overall sample were identified
when considering the most frequently reported provider
perceived patient challenges. Pediatric neuro-oncologists felt
their patients feared being placed into a placebo or control
group and faced greater challenges with language barriers
than their adult counterparts did. Also, just as in the overall
sample, adult and pediatric neuro-oncologists felt the most
common participation challenge for their patients was that
they simply may not qualify for a trial.

An additional analysis was conducted to better under-
stand neuro-surgical oncologist referral beliefs and bar-
riers. It was found that of the 79 (7%) total providers who
reported limited staff resources to be a common challenge
encountered in recommending participation in a clin-
ical trial, 30 (40% of the total) were neuro-surgical onco-
logists and 10 (of the total 30) ranked this as a common
barrier. Additionally, of the 57 (5%) who reported difficulty
staying up to date on ongoing clinical trials, 25 (44% of the
total) were neuro-surgical oncologists and 10 (of the total
17) ranked it as a common barrier. No other differences
were observed between the overall sample and neuro-
surgical oncologists’ top provider challenges/rankings or
provider-perceived patient challenges/rankings.

Patient Registries, Print Material, Expanded
Access, and Off-Label Information Among
Providers

Most providers are willing to pursue expanded access
(single-patient investigational new drug) to investigational
agents (85%) and off-label access to medicines (91%) for
their patients who are not eligible for clinical trials. Some
of the reasons providers believe patients do not wish to
share their data in patient registries are confidentiality con-
cerns (55%), fear of misuse of their data (39%), and a lack of
patient knowledge of where or how to find registries (36%).
Many providers gave multiple possible reasons as to why
patients may not wish to share their data. Additionally,
most providers (76%) would allow an outside organization
to make print materials available in their office about clin-
ical trials for their patients.

I
Discussion

This survey represents the first comprehensive evalu-
ation of clinical trial referral barriers and challenges in

neuro-oncology. SNO providers refer 28% of their pa-
tients to neuro-oncology clinical trials, aligning well with
reported participation rates from Chang and colleagues?
and the general oncology population,’ as well as with the
recent report by the NBTS (2016) in which 21% of patients
reported having been referred. The results of this survey in-
dicate that information about clinical trial availability and
referral outside the provider’s own institution is limited.
The majority of providers do not spend significant time on
a full evaluation of trial availability or referrals outside their
own institution. Overall, most institutions have trials avail-
able only for patients with newly diagnosed or limited re-
currence high-grade gliomas.

When clinical trials are considered, there are challenges
faced by the provider and identified in patients. The most
common provider challenge was finding ongoing trials in
the patient’s geographic area, whereas providers believe pa-
tients are most commonly concerned they may not qualify
for a trial. Providers also frequently encountered referral
barriers such as patients not being able to stay for treat-
ment at the academic site, patients not being able to attend
frequent follow-up as required, and having no slot available
for a patient in a multicenter trial. Additionally, providers
believe their patients may be concerned about the experi-
mental nature of a clinical trial or about being placed in a
placebo or control group, may not qualify for a trial, and
may not understand the concept of a clinical trial. This high-
lights the need for a better system of tracking all referrals to
clinical trials, regardless of whether they take place at the
provider’s own institution. Providers should also have ac-
cess to these data and analytics thereof. Finally, there is a
need for a better system of efficiently disseminating com-
prehensive trial information to providers so they can be
made aware of all options available for their patients.

There were some issues that differed based on the
global region of practice, whether providers cared for adult
or pediatric patients, and the setting, indicating that mech-
anisms to institute changes may vary based on these differ-
ences.The higher percentage of neuro-surgical oncologists
observed in the other global regions subgroup compared
with the USA or Europe may be consistent with practice
patterns in which access to oncologists may be limited in
these regions. Additionally, it is worth noting that not all
US states were represented in this survey or even have any
neuro-oncologists. Thus, the geographic barriers many pa-
tients are thought to face could be explained by the lack of
access to neuro-oncology fellowship-trained physicians in
their state of residence. Ultimately, the issues patients face
in states without neuro-oncologists were not fully explored
in this survey.

The provider-reported challenges of a lack of geo-
graphic diversity in trial sites and the need for patients
to stay at the academic site for treatment are areas of
concern that the community has been working to ad-
dress through various efforts. For example, the American
Society of Clinical Oncology-Friends of Cancer Research—
led Journal of Clinical Oncology Special Series on
Eligibility Criteria'®" and efforts of nonprofit groups such
as the Ronald McDonald House are aimed at decreasing
the prevalence of these barriers. Further efforts should
be made to ensure patients and their caregivers un-
derstand the goals and importance of clinical trials to
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ensure a lack of knowledge is not a barrier to participa-
tion. Increasing trial accrual rates and better-educating
patients about clinical trials are salient points, as this will
allow for more-efficient trials that will improve the SOC
more rapidly. Moreover, studies have reported that en-
rollment in clinical trials may hold a survival advantage
for neuro-oncology patients,?>2" which makes reducing
barriers a pivotal issue. A companion paper by Lee and
colleagues?? in this issue provides practical guidelines for
addressing the clinical trial referral barriers highlighted in
this and the NBTS report. Future studies should continue
to monitor referral and participation challenges and bar-
riers and evaluate the impact of the recommended and
implemented changes outlined in the Lee et al paper.

There are several limitations to this report. Providers
self-selected to participate in this survey and the final
sample may not be reflective of all practice patterns. The
overwhelming majority of participants worked in aca-
demic medical research centers and self-identified as
neuro-oncologists. Therefore, findings may not be appli-
cable to issues identified by general medical oncologists
who also provide care to these patients or by those prac-
ticing in regional or rural centers. Multiple providers from
the same institution may have participated, leading to con-
cerns about the overrepresentation of large academic cen-
ters’ experiences in this sample.The overrepresentation of
academic providers in this survey cannot be understated.
Itis worth acknowledging that there are far more providers
delivering care to neuro-oncology patients than are repre-
sented in this study. Also, the small sample size for some
subgroups, such as pediatric neuro-oncologists, may have
influenced results. Additionally, referral in Europe is com-
plex because of issues of crossing geographical borders
and language differences, which might have manifested in
unique concerns that were not adequately explored in this
survey. Finally, many questions in this survey asked pro-
viders what they thought about certain issues, and thus
these responses are opinions. For instance, the provider-
perceived patient challenges are the beliefs of providers
themselves and not of patients, which may have led to bi-
ased responses.

I
Conclusions

The results of this survey indicate that the majority of pa-
tients with CNS tumors are not referred to clinical trials,
and there is limited referral outside a provider’s own insti-
tution or tracking of clinical trial referral. Challenges and
barriers to clinical trial referral and patient participation
are numerous, and efforts to improve clinical trial access,
broaden eligibility criteria, and better educate and support
patients are needed to improve participation to ultimately
enhance the care of this vulnerable patient population.

|
Supplementary material

Supplementary material is available online at Neuro-
Oncology (http://neuro-oncology.oxfordjournals.org/).
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