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Abstract

Background: Adolescents and young adults (AYA) are underrepresented in cancer clinical trials
(CCTs). Limited trial enrollment slows progress in improving survival rates and prevents the
collection of valuable biospecimens. A systematic literature review was conducted to assess
barriers and facilitators to AYA enrollment onto CCTs and identify opportunities to improve
enrollment.

Methods: PubMed Medline, Web of Science, Scopus, and PsychlInfo databases were searched to
identify studies relevant to AYA CCT enrollment. Eligibility criteria included qualitative and/or
quantitative evaluation of barriers and facilitators to AYA enroliment.

Results: One-hundred and fifty-five unique manuscripts were identified; 13 manuscripts were
included in the final analysis. Barriers to AYA enrollment on CCTs included lack of existing trials
applicable to the patient population, limited access to available CCTs, and lack of physician
awareness of relevant trials. Facilitators to enrollment included optimization of research
infrastructure, improving awareness of available CCTs amongst providers, and enhancing
communication about CCTs between providers and patients.

Conclusions: The limited available research reports institution- and patient-level barriers and
facilitators to AYA CCT enrollment. Given persistent disparities in AYA enrollment, there is an
urgent need to further identify the barriers and facilitators to AYA CCT enrollment to determine
actionable areas for intervention.

PRECIS SUMMARY

Adolescents and young adults (AYAs) remain underrepresented in cancer clinical trials. This
systematic review summarizes evidence-based barriers and facilitators to AYA enrollment at all
steps in the clinical trial enrollment process.

Keywords
Adolescents and young adults; Cancer; Clinical Trials; Barriers; Facilitators; Community-based

INTRODUCTION

Approximately 70,000 adolescents and young adults (AYAs; ages 15-39 at diagnosis) are
diagnosed with cancer each year in the United States, and cancer is the leading cause of
disease-related death in this age group.l 2 AYA cancer biology, the ability to tolerate
intensive anti-cancer treatment, and the survival outcomes for specific malignancies among
AYAs differ compared to older adults and younger children, strongly supporting the need to
study optimal approaches to treatment separately in the AYA population.3-6

Cancer clinical trials (CCTs) help determine the most effective treatments to improve patient
survival and health-related quality of life.” 8 Lack of enroliment of specific patient
populations on CCTs prevents determination of optimal treatment regimens and collection of
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essential biospecimens needed to target the underlying disease biology in future studies.
AYA enrollment on CCTs has significantly lagged behind enrollment of pediatric patients.®
Enrollment is estimated to range between 3-14% for all AYAs, but enrollment rates vary
within the AYA population.”? Previous research has consistently found higher enrollment
rates in adolescent patients compared with patients in their 20s and 30s.8: 10

The reasons for low AYA enrollment numbers compared to other patient subgroups are not
well understood .11 Suggested barriers include treatment institution, lack of available trials
for cancer types or certain age groups (older AYAs), and insurance status.12 Two previous
reviews have examined barriers and/or facilitators to CCT enrollment in AYA patients.13: 14f
The first review examined trends in CCT enrollment among AYAS across time and included
a brief overview of facilitators and barriers to CCT enrollment in AYAs.14 That review was
conducted in May 2015 and did not include keywords for “facilitator” or “barrier” in the
literature search. Therefore, an updated and more comprehensive review of the barriers and
facilitators to CCT enrollment is warranted. The second review examined AYA patients’
perceptions and attitudes towards CCTs and found that extended hospital stays and concerns
about treatment side effects were common barriers.13 This systematic review focused
exclusively on patients’ attitudes and beliefs towards CCT enrollment, and did not consider
systemic or site-level barriers or facilitators that are operative before a patient is even
presented the option of a CCT (e.g. a CCT does not exist for the patient’s cancer).Therefore,
the current systematic review sought to describe the multilevel barriers and facilitators to
AYA CCT enrollment and summarize those amenable to intervention.

METHODS
Search Strategy

We conducted a systematic review of the literature following the Preferred Reporting Items
for Systematic Review and Meta-analysis (PRISMA) guidelines.15 16 We searched PubMed,
Web of Science (including both science and social science citation indexes), Scopus, and
PsychInfo databases for all studies indexed before July 11, 2019. The search strategy utilized
a combination of keywords focused on AYAs and clinical trial enrollment. The keywords;
were tailored to each database (e.g. using MeSH terms in PubMed; Supplemental Table 1).

Eligibility Criteria

Studies were eligible for inclusion if: (1) full-text publication was written in English, (2)
included quantitative or qualitative data analysis, (3) examined measured or perceived
barriers and/or facilitators to CCT enrollment, and (4) the target population was AYAs with
cancer. AYA cancer patients were defined as a first cancer diagnosis between the ages of 15
to 39.1 To allow for the most comprehensive review of relevant articles, samples were
considered for inclusion if: (1) at least 75% of the sample fell within the 15-39 year age
range, or (2) the mean/median age of the sample fell within the 15-39 year range. Studies
were excluded if they were a review, commentary, or not peer-reviewed (e.g. dissertation).
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Study Selection, Conceptual Framework, and Data Abstraction

RESULTS

All article titles and abstracts identified were reviewed by one reviewer (E.J.S., N.S.T., or
H.A.L.), and all potentially relevant articles were retrieved. The retrieved full-text articles
were reviewed by at least one reviewer and 5% were reviewed by at least two reviewers to
limit bias in study inclusion and disagreements were resolved by consensus.1” We utilized
the kappa (x) statistic to describe agreement for study inclusion between each pair of
reviewers. Using a predefined table, one reviewer (E.J.S., N.S.T., H.A.L.) extracted the
following for each study: (1) cancer type, (2) study location, (3) population (e.g. healthcare
providers, AYA patients, etc.) and sample size, (4) type of study design and data collection
methods, and (5) barriers and facilitators to CCT enrollment.

We utilized a narrative approach to synthesize the data identified in this review. The
conceptual framework of the CCT enrollment process proposed by Freyer et al. was utilized
to organize the results.12 This framework details the CCT enrollment process as a series of
steps, where at each step potential barriers may prevent a cancer patient from enrolling on a
CCT. To successfully enroll on a CCT, a trial must exist for the cancer patient’s diagnosis
(Step 1), the patient must have access to the CCT (Step 2), the patient must be eligible for
the CCT (Step 3), the patient must be presented the CCT (Step 4), and the patient must
decide to enroll in the CCT (Step 5).

To reduce the potential for bias in assigning the extracted barriers and facilitators to steps
within the conceptual framework, all three reviewers independently reviewed each article
and assigned the barriers/facilitators to the appropriate step in the conceptual framework.
Following independent review, the three reviewers met multiple times to discuss and resolve
discrepancies by consensus.

Figure 1 describes, in detail, the literature search process. The initial search yielded a total of
332 citations (date range: 1976-2019), and we ultimately included 13 manuscripts in our
review. A detailed description of the reasons for exclusion for each reviewed manuscript is
included in Supplemental Table 2. Agreement on study inclusion between reviewers was
high (N.S.T., E.J.S.: x=100%; N.S.T., H.A.L.: x=100%; E.J.S., H.A.L.: x=100%). Table 1
provides detailed information about each manuscript. The barriers and facilitators to CCT
enrollment among AYA patients identified in the literature search are summarized in Figures
2A (barriers) and 2B (facilitators).

Does the clinical trial exist?

Barriers.—Four of the thirteen AYA CCT studies discussed trial existence as a possible
barrier. Two studies found that lack of an existing trial was a primary barrier for between
16-57% of AYA patients.”- 18 However, two articles found that the proportion of AYAs and
children treated at a children’s hospital with an existing CCT were similar (48.3% AYAS vs.
53.8% children).1® Additionally, the existence of a CCT for AYA patients was similar
between a children’s hospital (52.9%) and their affiliated adult institution (53.6%).20
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Facilitators.—The literature search did not identify any facilitators to improving CCT
enrollment at this step.

Is a clinical trial accessible?

Barriers.—Six of thirteen AYA CCT studies addressed accessibility of clinical trials and
found that institutional- or system-level barriers to CCT enrollment made it difficult for
AYAs to access trials.® 18-22 |n one study comparing AYA CCT at a children’s hospital and
its affiliated adult hospital, only 4.1% of AYAs treated at the adult institution enrolled in a
CCT compared with 26.4% at the children’s hospital.2! Additionally, AYAs treated at the
adult institution for “AYA” cancers (e.g. Hodgkin lymphoma) were not enrolled in any
CCTs, but 27.3% of AYAs treated for the same disease at the children’s hospital were
enrolled in a CCT.21 Thomas et al. (2018) found that although AYAs treated at a children’s
institution and the affiliated adult hospital had similar proportions of existing trials, a
significantly lower proportion of AYAs treated at the adult hospital had the existing trials
activated at their treating institution (16.7%) compared to AYAs treated at the children’s
hospital (44.1%).20 In contrast, when AYAs and children (< 14 years) were both treated at a
children’s hospital, the accessibility of CCTs was similar (39.7% AYAs vs. 47.5% children).
19 Additional barriers to CCT accessibility included lack of IRB approval at the treating
institution, the study was suspended at the institution, the patients’ age prevented them from
receiving care at the institution with the CCT (e.g. too old for care at a children’s hospital),
or they lacked a referral to an institution with the CCT open.8: 1822 Collins et al. examined
AYA CCT enrollment across three affiliated institutions — a local children’s hospital and two
adult institutions (a cancer hospital and a public hospital).® They noted that Children’s
Oncology Group (COG) trials were only available to AYAs being treated at the children’s
hospital, and not available to those being treated at any of the adult institutions examined.?

Facilitators.—Three of thirteen AYA CCT studies addressed efforts to increase trial
accessibility.19 23 24Two single institution studies reported that the creation of AYA-specific
oncology programs improved research/CCT participation after the implementation of
dedicated staff to aid in connecting AYA patients with open CCTs.23: 24 Following
establishment of an AYA oncology program at the University of Pittsburgh Cancer Institute
and Children’s Hospital of Pittsburgh, participation in CCTs by referred AYA patients
significantly improved (4% versus 32%, p<0.01).23 The results of this study highlight the
importance of how clinical settings (e.g. pediatric, adult academic) may influence
accessibility of CCTs. However, we cannot draw specific inferences because the program
components responsible for the improvement in CCT enrollment were not described.

Is the patient eligible?

Barriers.—Three of the thirteen AYA studies addressed barriers to patient eligibility.
718,23, 25 | their study, Shaw and Ritchey found that 6% of patients (8/139) age 15-22
where not enrolled onto a study due to ineligibility. Reasons for ineligibility included:
patient began treatment at a different institution, did not complete the tests required for CCT
enrollment prior to initiation of treatment, treatment was delayed, or the patient had low
functional status.”- 18. 23
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Facilitators.—We did not identify studies describing any facilitators to overcoming
barriers to enrollment related to AYA patient eligibility.

Is the CT presented to the patient?

Barriers.—Two of thirteen AYA CCT studies addressed the extent to which lack of
presentation of CCTs to eligible patients was a barrier to enroliment.”- 18 Physicians are
commonly responsible for presenting patients with CCT options. However, AYA patients
treated by pediatric oncologists or a pediatric oncology team were more likely to enroll on
CCTs (verified by medical record extraction and treating physician), compared to AYA
patients treated by medical oncologists only (pediatric oncology only: OR 7.39, 95% CI
2.49, 21.93; pediatric oncology and other: OR 3.69, 95% CI 1.63, 8.36).”

Facilitators.—The establishment of a formalized AYA Oncology Program at the University
of Pittsburgh overcame barriers to enrollment related to lack of clinical trial presentation.
Investigators met regularly to discuss trials available at the children’s hospital and/or adult
cancer center, total accrual, and consider new means to improve enrollment.23

Is the CT accepted by the patient?

Barriers.—Nine of thirteen AYA CCT studies addressed the extent to which lack of AYA
acceptance of a CCT was a barrier to enrollment. 7+ 18:23-29 CCT enrollment discussions that
occurred close to diagnosis were overwhelming and impaired decision-making.24 26: 28 The
time of CCT randomization was seen as the point where the most imperative decisions were
made.2® Three studies indicated patient disinterest and parental preference as barriers.

18,23, 29 pdditionally, the terminology used when describing the cancer or treatment, such as
“poor response” and “rare cancer”, directed AYAs’ perception of CCTs.8 Other reasons cited
by AYA patients for not enrolling in CCTs were a parent or other member of their social
support network suggesting against enrolling, interference of the presented CCT with other
studies, other life commitments (e.g. employment), emotional or symptom distress, and cost
or lack of adequate health insurance coverage.18: 23-25. 27, 29,30 |n two included studies,
multivariate analysis demonstrated that uninsured individuals were about 75% less likely to
enroll as individuals with private insurance (OR: 0.25, 95% CI 0.08, 0.767; OR: 0.3, 95% Cl
0.20, 0.4325).7: 25 Fyrthermore, age at diagnosis/enrollment and gender were significantly
associated with the likelihood of AYA participation in CCTs.” In the population-based
National Cancer Institute’s Patterns of Care study, AYAs ages 25-29 (OR: 0.28, 95% ClI
0.11, 0.73), 30-34 (OR: 0.43, 95% CI 0.19, 0.96), and 35-39 (OR: 0.32, 95% CI 0.15, 0.69)
were less likely to enroll compared to AYAs ages 15-19.7

Concerns about toxicity or potential side effects from the experimental treatment and overall
burden of the trial were also commonly reported barriers in AYA cancer.24 26.27. 31 Ay
cancer patients were concerned that the trial may cause more side effects than the standard
of care and worsen their health-related quality of life.24 27

Facilitators.—Patient-level facilitators to CCT enrollment among AYAs focused on
including them in the CCT enrollment decision, building strong, trusting relationships
between AYAs and their healthcare providers, altruism, having a form of distraction while at
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the hospital, and the desire to further science.24 26-29 Providers reported that supporting
AYAS’ growing autonomy, being sensitive to AYAs’ concerns regarding trial enrollment, and
providing opportunities for AYAs to ask questions were important for establishing trusting
provider-patient relationships.24 26: 28 Including the AYA in the decision making process
facilitated enrollment.26

DISCUSSION

CCTs are an essential component to studying disease biology and improving survival and
health-related quality of life outcomes; however, only between 3-14% of all AYAs with
cancer enroll on a CCT.”-8:10. 32 previous reviews on this topic have identified patient-level
barriers to CCT enrollment, including concerns about treatment side effects and a lack of
patient awareness.13: 14 Qur review extended this body of literature to encompass site-level
barriers that may arise before the patient is ever presented with a CCT (e.g. physician
preference to present trial).2! Despite a growing focus on AYA cancer patients and
disparities in care and outcomes, few studies have adequately addressed factors contributing
to the low enrollment of AYAs onto CCTs and even fewer studies have assessed the efficacy
of interventions enhancing AYA enrollment. The current systematic review identified only
thirteen eligible AYA CCT studies, ten of which were single institution reports. Given the
importance of CCTs in improving patient treatment options and overall outcomes, additional
research is needed to fully understand the barriers and facilitators to AYA CCT enrollment.
However, this review identified several barriers to enroliment and potential areas for
intervention.

AYA access to CCTs is limited by the lack of existence of trials for this age group,
institutional barriers, and restrictive age of eligibility. With the relative rarity of AYA cancers
and the challenges of lower-resourced settings, recruiting AYAs to CCTs faces numerous
challenges.33: 34 The reorganization of the NCI National Clinical Trials Network (NCTN)
and the development of the NCI Cancer Trials Support Unit (CTSU) have the potential to
foster cross enrollment of patients through consolidation of the cooperative groups,
increasing collaboration, maximizing patient access to trials, and expanding or eliminating
age eligibility criteria.3>-37 However, cross-enrollment of AYAs has been limited, and the
development of intergroup trials (e.g. ARST1321) has been challenging due to differences in
historical treatment approaches and institutional limits on patient age (e.g. pediatric
hospitals).38-40 Additionally, the impact of CT networks improving enrollment in smaller,
lower-resourced settings has been mixed.23 Our review identified the development of AYA-
specific programs as one method for improving AYA CCT enrollment, however, this
program was developed in an academic medical center and may not be reproducible in
settings with fewer resources or different organizational priorities.23

Provider and patient factors may be more challenging to address given the diversity of
clinical practices and patient populations. However, these barriers are critical to address
because provider-patient discussions are one of the most common ways in which patients
learn about CCTs. Lack of time and resources often prevent physicians from regularly
participating in CCT enrollment.”- 18 21 41, 42 |ncentivizing physicians, improving
educational resources, learning how to best advise AYA patients about CCTs, and
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conducting trials in line with the physician’s interests may help overcome some of these
barriers.43: 4 A means to alleviate the initial pressure on the physician may be the
development of a nurse navigator program or a formalized AYA program.8: 23. 25 previous
research has found that nurse navigator programs work as a conduit for identifying eligible
patients for CCTs.4% 46 Formalized AYA oncology programs increase communication
between pediatric and medical oncology and has facilitated AYA CCT enrollment.® These
approaches may be particularly helpful because physicians may not initially be aware of
trials for which their AYA patient is eligible. However, improving physician knowledge and
awareness of trials does not alleviate patient burden. Studies assessing barriers to CCTs for
older adults (ages 65 and older) and racial/ethnic minority populations suggest that life
constraints and obligation of travel to the study site may substantially influence patient
enrollment.47-49 These barriers may also impact AYA populations.

The current review has a few limitations. First, there is a paucity of studies that have
assessed barriers and facilitators to AYA enrollment, and most assessed enrollment factors at
single institutions, limiting our ability to draw generalizable conclusions. Second, due to the
limited existing evidence, it is likely that not all barriers and facilitators to CCT enrollment
have been captured. This may be a result of restricted response options in surveys or
questionnaires, or qualitative assessment of barriers and facilitators gathered from small,
targeted focus groups. Finally, many of the studies reviewed were conducted prior to or right
after the initiation of the NCTN or centralized IRBs, and these systemic changes may
improve AYA CCT enrollment. The current review, however, lays the groundwork to
perform a further, in-depth analysis of barriers, as well as identify initial targetable areas for
intervention.

CONCLUSIONS

Few studies examining the barriers and facilitators to AYA CCT enrollment currently exist in
the literature. The few existing studies suggest that the barriers to AYA CCT enrollment are
multifactorial and include system-, institution-, and individual-level factors. These barriers
need to be further understood with the goal of identifying interventions with high potential
to enhance AYA enrollment, particularly for those cancers with the most need (e.g.
sarcomas, brain tumors). The NCTN and the NCI Community Oncology Research Program,
a well-resourced community research network, are well-positioned to conduct this research.
50,51 Increasing enrollment of AYAs onto CCTs is urgently needed to determine optimal
treatment approaches and maximize outcomes for AYAs with cancer.
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A\ 4

Abstracts and full text
articles review
n=155

AYA cancer articles excluded

n =142
Reasons for exclusion included:
* Did not examine CT barriers or facilitators (N = 58)
* Outside scope of the search (N =42)
* Review or commentary (N = 32)
* Participants outside of ages 15-39 (N = 8)
* Not peer-reviewed/conference abstract (N = 2)

A

\ 4
AYA cancer studies
included in review
n=13

Figure 1.
Flow diagram of study selection for the systematic analysis.
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AYA is diagnosed
with cancer

Does a clinical
trial exist?

Is the clinical
trial accessible?

Is the patient
eligible?

Is the clinical trial

==>- presented to the >

patient?

Is the clinical trial
accepted by the
patient?

Trial does not exist for the
patient (7, 18-21)

Study suspended or not IRB-approved (21)
No access to institution that holds

study protocol (18, 20, 21)

Physician specialty (18)

Preference of physician whether or not to present the trial
(e.g. fear of losing patient, phyisican attitude toward
research, toxic treatment, patient too sick) (21)

Age restrictions (21)
Cancer stage (18, 25)

Treatment details (e.g. receipt of prior treatment)

(18,21, 24, 25)

Lack of interest in trials (23, 29)
Health literacy/health communication (e.g. lack of patient
undersatnding, too little/too much information about CT) (24, 26)

Concerns about treatment efficacy (e.g. ineffective treatment of CT,
mistrust of treatment under development) (26)
Parental preference/opinions of others or physicians (18, 23, 24)
Costl/insurance (7, 25, 27)
Misinformation/trial misconceptions (24)
Older AYAs less likely to enroll (7)

Overwhelmed by the decision-making process (24, 26, 28)
Concerned about treatment toxicity/impact on health-related quality
of life/burden of trial (24, 26, 27)

Patient believes they are too sick to enroll (27)
Emotional or symptom distress (29)

Gender (25)

Interference with other commitments (29)

AYA is diagnosed
with cancer

Does a clinical
trial exist?

Is the clinical
trial accessible?

Is the patient
eligible?

==> presented to the

Is the clinical trial

patient?

i

Is the clinical trial
accepted by the
patient?

Figure2.

To improve access to protocols (e.g. development of a
CT network, community-based trials) (19)

To create an AYA-specific clinic and/or infrastructure to

facilitate an environment to enroll AYA patients (23, 24)

To improve physician resources and
provider coordination (23)
To decrease study enroliment time (24)

To build trust in and improve physician/patient communication (e.g.
provider explaining trial documentation, buidling rapport and trust,
supportive relationship between health care provider and AYA) (24 28)
The severity of illness/urgency of treatment for the patient (27)

To improve recruitment methods (e.qg. tailored materials) (24)
Having the support of others or a provider recommendation (24)

To involve a clinical nurse specialist in the recruitment process (24, 28)
To involve the AYA in the decision-making process/building
autonomy (24, 26, 28)

To be altruistic (24, 26)

To potentally benefit the participant (26, 29)

To obtain treatment in a specialist care setting (24, 28)

Acts as a means of distraction while in the hospital (29)
Cancer stage (25)

Identified cancer clinical trial barriers (A) and facilitators (B) identified in the systematic
review. No studies were found addressing facilitators for clinical trial existence or eligibility.
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