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Foreword

Insufficient cancer clinical trial participation rates havelong
been identified as a challenge facing the cancer research
community, resulting in the failure of as many as one out
of five cancer clinical trials. These failed trials represent
thousands of patients per year who enroll on clinical trials
that ultimately are unable to advance our understanding of
cancer as they were intended to. In this light, it is important
to note that simply focusing on the rate of trial enrollment
could risk missing the primary objective of clinical research,
which is to advance knowledge. In other words, simply
enrolling more patients on more failing trials would not
be helpful. To be beneficial, higher trial participation rates
must result in more trials being completed in a timely and

:
-

efficient manner, thus translating to greater and faster

knowledge generation that can lead to better outcomes for
patients with cancer.

The barriers that keep patients from enrolling in clinical
trials have been well studied, but often in isolation from
each other. While this report relies on previous studies, it
attempts to bring all the relevant evidence together in one
place, synthesizing the relationships of barriers to each other
and scaling each barrier’s contribution to the problem as a
whole. The report is organized by chapters dedicated to patient
barriers, provider and institution barriers, and trial-design
barriers, recognizing that barriers may fit in multiple categories.

Note: Barriers exist to patient enrollment in many types of clinical trials in many different diseases, but the

focus of this report is strictly with respect to cancer and strictly on therapeutic interventional trials that actively

assign treatment protocols to participants who have consented to take part. Any mention of the term “patients,”

“participants,” or “trials” in this report should be narrowly interpreted to apply to these circumstances unless

otherwise specified.



Executive Summary

The objective of cancer research is to generate new
knowledge that can be used to improve survival and quality
of life for patients with cancer. Clinical trials are the key
step in advancing potential new cancer treatments from
the research setting to the cancer care clinic, and patient
participation in trials is crucial to this success. Most patients
express a willingness to participate in clinical research,
yet only a small fraction ultimately end up enrolling in a
cancer clinical trial due to barriers that make participation
difficult or even impossible. Consequently, approximately
20% of cancer clinical trials fail due to insufficient patient
enrollment. Understanding and addressing these barriers is
critical to accelerating progress in cancer research.

Enrollment in a cancer clinical trial involves a multi-step
process and while participation is typically thought of in
terms of a patient decision, it is notable that the patient is
not presented with the option until the last step, which is
only reached if previous barriers have not been encountered.
Analyzing studies across a variety of settings suggests that:

® 56% of patients will not have a local trial available for
their cancer

® 17% will be ineligible for a trial due to exclusion criteria

* Many eligible patients will not be asked by their
provider to enroll

® Only 27% of cancer patients will have the option to
enroll in a local clinical trial

Typically, greater than 50% of eligible patients asked to
enroll will agree to do so, and those who decline to take
part in a clinical trial cite fear of side effects, loss of control,

costs, and logistics involved with participating in trials as
their primary reasons.

Healthcare providers and institutions have a significant
impact on cancer clinical trial enrollment as a result of
decisions regarding which and how many trials to open at a
site, the quantity and type of research personnel employed,
and whether and how they identify and enroll patients in
trials. These decisions are heavily dependent upon adequate
funding, often supplied from the National Cancer Institute or
the pharmaceutical industry, to support necessary research
personnel and infrastructure. Typically, high-performingsites
manage their trial portfolios to match the patient population
they serve, systematically pre-screen their patients for trial
eligibility, and collaborate across networks.

As science propels cancer treatments forward, clinical trials
are increasingly designed around very small genetically
defined subsets of cancers, making finding eligible patients
even more difficult. At the same time, eligibility criteria like
age, HIV status and the presence of previous cancers are being
reexamined to ensure that restrictions are not unnecessarily
preventing willing patients from enrolling on trials. Involving
patients in the design of clinical trials has also been found to
improve their appeal to patients and accrual success.

This report is meant to serve as a resource to inform discussions
and actions aimed at addressing the barriers preventing
patient participation in clinical trials. Stakeholders ranging
from cancer researchers, cancer patients, industry, as well
as members of our society, will all play critical roles if these

barriers are to be successfully overcome.




Background

Overview

Reducing barriers to patient participation in trials would
facilitate faster, more efficient trials, and thus speed
improvements in treatment outcomes for patients with
cancer. Moreover, trials present patients the opportunity to
access the newest developing treatments, so the option to
participate in trials should be equitable and easy for patients.

Cancer research is rapidly leading to advances in cancer
therapies, across a wide variety of therapeutic categories of
drugs. The number of clinical trials for patients with cancer
dwarfs that of any other single disease, with cancer clinical trials
comprising between 40% and 50% of all trials conducted in
the United States [1, 2]. Nonetheless, the vast majority of adult
patients with cancer do not participate in clinical trials, despite
the fact that most Americans are inclined to do so [3-6]. This
gap between the willingness of patients to participate in trials

and their actual participation rates suggests there are numerous

barriers to trial participation for patients. In short, clinical trials
cannot be conducted unless patients are both willing and able
to participate. Therefore, the identification of barriers to trial
participation and efforts to remove such barriers represent
critical objectives for cancer investigators, patients, trials
sponsors, and all stakeholders in the research system.

History of Trials

Clinical trials have evolved over centuries. This evolution
includes the identification and broad acceptance of
foundational elements of trial conduct. These elements
include: 1) the prospective observation of individuals
receiving different interventions or treatments; 2) the need
for a control group for comparison, established within the
framework of an experiment; 3) an understanding of the
complex science of conducting research with humans; and
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4) the need for an ethical framework of consent and safety
principles for the individuals who participate.

Much of today’s regulatory and ethical frameworks for
clinical research have arisen from past abuses. One of the
most prominent examples of abuse in American medical
research is the Tuskegee Syphilis Study, conducted from
1932 to 1972. During the period while this study was being
conducted penicillin was discovered to cure the disease, but
was withheld from study participants in order to study the
natural progression of the disease [7]. Internationally, Nazi
experimentation on concentration camp prisoners led to the
Nuremberg Code, a set of research principles that have served
as the foundation of modern research ethics frameworks. In
1978, the National Commission for the Protection of Human
Subjects of Biomedical and Behavioral Research released the

Belmont Report, which outlined the three basic principles
relevant to research involving humans. These are: 1) respect
for persons; 2) maximizing possible benefits and minimizing
harms (beneficence); and 3) justice [8]. From this history,
modern clinical trials have arisen, with emphasis on informed
patient consent and presenting patients with the option of
being treated with an experimental therapy. Patients may
decline participation for any reason, and may at any time
drop out of trials even after they have initiated participation.

Clinical trial designs and methods are still evolving
today, as evidenced most recently by the development of
precision-medicine trials, which attempt to link patients’
genetic and proteomic signatures to uniquely tailored
treatments [9]. The evolution of patient consent and
participation also continues. Patient-reported outcomes

MODEL PATHWAY OF TRIAL ENROLLMENT PROCESS

Cancer diagnosis
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Clinic access

Clinic visit
L

v

No trial available

v

Patient ineligible

v

Trial not discussed

v

Trial not offered

Structural v
Assessment of Trial available
trial availability .
v
Assessment of - —
Clinical patient eligibility Patient eligible
for available trial I
\ 4
Discussion of trial Trial discussed
participation ;
Attitudinal with physician v
(physician)
Trial participation Trial offered
offered/not offered I
v
Attitudinal . .. Patient agrees
(patient) Patient decision to particigpate

v

Patient declines
to participate

Demographic and
Socioeconomic
Status

Source: Unger, J. M., Cook, E., Tai, E., & Bleyer, A. (2016). The Role of Clinical Trial Participation in Cancer Research: Barriers, Evidence, and Strategies. American Society of Clinical Oncology Educational
Book, 36, 185—198. https://doi.org/10.14694/EDBK_156686. Reprinted with permission. © 2016 American Society of Clinical Oncology. All rights reserved.

FIGURE 1: The model for patient enrollment in a clinical trial is a multi-step process with different barriers occurring at each step. Patients may
experience barriers differently based on demographic and socioeconomic status.



“The centers most successful at clinical trial enrollment are those that prioritize

inviting every single patient who might be eligible.”

(PROs), which are designed to give patients a voice in the
evaluation of new treatments by focusing on symptoms
and quality of life, are also growing in use [10, 11]. Policy-
makers and clinical investigators also continue to improve
ways in which to incorporate patient views during review
and design of trials, and to facilitate continued refinement
of patient consent procedures to account for other ways to
digest information [12-15].

Types of Trial Barriers

Barriers to trial participation have been the subject of
frequent study, but the rate of trial participation has not
changed substantially over time. In fact, the infrastructure
around the conduct of clinical trials has been designed to
anticipate a low, albeit steady, trial participation rate. While
only one clinical trial source among many, the National
Cancer Institutes (NCI's) National Clinical Trial Network
(NCTN) program budget recently capped enrollment for
its funded network groups to 17,000 total patients per year,
representing 1% of the estimated 1.7 million new cancer
diagnoses in the U.S. in 2015 [16-18].

The representation in Figure 1 serves as a guide to understand
how trials may become an option for patients within the
process of determining their cancer treatment. After cancer
diagnosis, a patient will visit a cancer clinic, at which time
clinic staff may assess whether a trial is available for the
patient’s histology and stage of cancer depending on the site’s
infrastructure and protocols. If an initial assessment reveals
that a trial is available, staff will typically further evaluate
if the patient is eligible for the trial based on more specific
inclusion/exclusion criteria. If the patient is eligible, the
physicians will then discuss and potentially offer the patient
the opportunity to participate in the trial. Ultimately the

Karen Winkfield, MD, PhD, Wake Forest Baptist Medical Center

decision about whether to participate in a trial or pursue
standard of care rests with the patient. However, it is notable
that the patient’s decision does not come into play if previous
steps of the process are not successful. This framework
suggests the numerous and varied types of barriers that
may prevent patients from participating in trials, including
structural barriers (especially the absence of an available
clinical trial), clinical barriers (such as the patient not
meeting eligibility criteria), and attitudinal barriers on the
part of both patients and physicians. Each of these types
of barriers may also vary depending on demographic and
socioeconomic attributes.

Estimates of Structural and Clinical
Barriers to Trial Participation

As suggested by Figure 1, for some patients, trial participation
is simply not possible, irrespective of their willingness to
participate. Numerous studies have examined the treatment-
decision making process for patients in the context of clinical
trial participation, following the framework outlined above.
These studies show that on average, a clinical trial is not
available for patients more than half the time (56.2%) (see
Table 1, page 8). This rate is much higher at community
sites (59.9%) than at academic sites (41.4%), since academic
sites are more oriented around clinical research, may have
more physicians engaged in research, and have the ability to
support a greater volume of trials.

Unfortunately, many patients with a cancer and stage that
matches a trial ultimately are not eligible to participate due
to many specific criteria for inclusion and exclusion (17%), a
pattern that is more pronounced at academic centers than
community sites. Clinical trials exclude patients for many
reasons related to the goals of maintaining patient safety and
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CLINICAL TRIAL ENROLLMENT PATTERNS
FOR MULTIPLE STUDIES IN THE LITERATURE'

TRIAL INELIGIBLE NOT ENROLLED ENROLLED
UNAVAILABLE
Academic Centers
Average rate? 41.4% 24.3% 19.5% 14.8%
Community Centers
Average rate? 59.9% 15.7% 17.9% 6.3%
Combined
Adjusted rate® 56.2% 17.4% 18.2% 8.0%

All studies

1 Adapted from Unger et al., 2018, in press.
2 Calculated using a weighted average based on study size

3 Based on multiple sources, we estimated that approximately 80% of patients receive their care in community-based cancer centers. Thus the overall average rate was weighted at a ratio of 4:1 based on

average estimates from community:academic centers.
Sources: Academic [34, 118, 139, 207], Community [109, 110, 111]

TABLE 1: Studies at academic and community treatment sites have quantified barriers preventing patient enrollment in clinical trials and show that

most patients will not have the opportunity to enroll in a clinical trial.

establishing a study cohort with similar patient profiles, in
order to more accurately assess the response of patients to
the investigational treatment [22].

These structural and clinical barriers to trial participation
generate a system in which about two-thirds of patients seen
at larger, generally academic cancer centers and about three-
fourths of patients seen in smaller community treatment
centers have no real option to participate in a clinical trial.
Eighteen percent of the remaining patients do not participate
in trials for reasons related to either patient-focused barriers,
or barriers associated with the care provider or institution
(see Figure 3, page 10). The categories of barriers are detailed
in subsequent chapters of this report.

The Average Trial Participation Rate

While the common refrain is that “only” 3-5% of cancer
patients enroll on clinical trials, there is little empirical data
to support this statistic, and the sources usually referenced
for these figures analyze only NCI-sponsored therapeutic
trials [3, 23], which may account for less than 20% of all
cancer trials [24]. If so, the overall rate of trial participation,
including participation in industry-sponsored or other trials,
may be notably higher. In an examination of the literature,
the overall trial participation rate averages 14.8% at academic
centers and 6.3% at community centers (see Table 1). Since
more cancer patients are seen in the community than in
large research institutions, the actual overall enrollment is
likely closer to that of community centers and is estimated
at approximately 8%, significantly higher than the oft-cited
3%-5% figures.



THE INFLUENCE OF THE CLINICAL SETTING

Patterns of barriers will differ depending on where patients are receiving care. Settings of care vary considerably, from those
optimized around conducting clinical research, to those with little to no research infrastructure and emphasis. In general,
fewer clinical trials are available in smaller non-research focused community sites than in larger, typically academic research
institutions [19] (see Table 1, page 8). These differences are reflected in enroliment expectations imposed by outside
organizations. For example, the Commission on Cancer has nine different categories for treatment setting, with different
minimum enrollment standards that must be met for their accreditation. NCI-designated comprehensive cancer centers must
enroll a minimum of 20% of patients to be accredited, but community cancer programs only need to enroll 2% of patients
to meet accreditation requirements [20]. As another example, the American Society of Clinical Oncology has suggested that
exemplary clinical trial sites should strive for enrollment of 10% of patients on clinical trials [21]. Industry-sponsored research,
trial site identification and feasibility exercises often follow these same, or similar, expectations for the different classifications
and sizes of research sites. Comprehensive cancer centers typically also have more resources and larger, more diverse patient
populations to support a greater volume of trials and trials with greater complexity.

PATIENT ENROLLMENT BARRIERS VARY BY LOCATION

Step 1: Are trials Step 2: Are patients Step 3: Is Step 4: Is patient asked Step 5: Does
available locally? pre-screened? patient eligible? to enroll and provided patient enroll?
support/education?

Research-

| cpeiania, S G X .

Optimized i * o

Site* = P

- Cllmcal Trial
- Clinical Trial Criteria

Cl aI Trial Eligibility - . Clinical Trial
h requirements Eligible patients are

Systematic prevent many asked to enroll More than 50% Interested
Many trials pre-screening patients from and provided of asked eligible patients that are
[ ) open of patients. consideration. support/education. patients enroll. not matched at
their institution

can search

elsewhere
a using matching

tools/services.
Patient a ]
diagnosed S -
"
Clinical Trial
Criteria
Clinical Trial Clinical Trial
Non-research focused
_ _ Eligibility sites often do not
Non-Research Few trials open Trials may only requirements have dedicated Few patients
Fogussd come up if provider prevent many staff to answer enroll.
Site or patient asks. patients from patient questions
consideration. or provide resources.

*Comparisons are illustrative only, and individual sites vary.

FIGURE 2: The opportunities and barriers for clinical trial participation differ depending on where a patient receives care. Large
research optimized sites often have far more open clinical trials than smaller, non-research focused sites. Further, research
optimized sites often have dedicated personnel and a systematic process for pre-screening patients for trial eligibility, while
sites with limited or no research focus often lack methods to efficiently examine whether a patient has research opportunities.
Lastly, research sites typically have dedicated staff to help with the enrollment process. Regardless of the site, patients who are
not offered a clinical trial have the opportunity to seek out trials using 3rd party matching services that may identify trials
available at other locations.



Background

There is not necessarily an “appropriate” enrollment rate for
cancer clinical trials as a whole, or even for specific types of
cancer. Rather, the goal is to rapidly and efficiently conduct
clinical cancer research to generate results that are applicable
to an appropriate target population. Nonetheless these
findings point to the significant challenges that trial design
and availability pose to enabling patients to participate.
Patient education and outreach have often been the focus
of initiatives to boost enrollment, but a relatively small
proportion of patients even have the opportunity to consider
a trial. This emphasizes the need to address structural

barriers as well as patient and physician barriers in order to
meaningfully change the rate of participation by patients in
clinical cancer research.

Trial Sponsors: Industry and NCI

The two largest categories of cancer clinical trial sponsors
are the pharmaceutical industry and the federal government
through NCI. While not universal, a significant portion
of NCI-sponsored trials tend to be comparative in nature
(testing one approved treatment/approach against another)
or may seek to test approved therapies in other cancer types.

CLINICAL TRIAL DECISION-MAKING PATHWAY

Barrier Type Institution

Considerations How many and what

types of trials are open?

Trial

()
available i)
All o
Patients LI
No trial
available [k
Diagnosis Availability (Pre Screen)

*Numbers represent averages at all centers and may not add up due to rounding (see Table 1, page 8)

Trial Design

What are the specific
eligibility criteria?

Provider, Institution, Patient

Is the patient asked and how?

Does the institution have support personnel/resources?
How does the patient feel about the trial and do they
have practical barriers preventing them from enrolling?

Many eligible
/ patients not asked

T\

Eligible Br¥A
Enrolled 8%
Not P
Eligible Not Enrolled 4
Eligibility Trial Offered

FIGURE 3: Patient attrition occurs throughout the trial-enroliment decision process. Based on numerous studies (see Table 1, page 8), over half of
patients will not have a local trial available as a result of decisions about which trials an institution opens. Forty percent of patients with trials available
(17% of total) will not be eligible to enroll on a trial due to eligibility requirements established during the trial’s design. Ultimately, 8% will enroll in
a trial and 18% will not enroll. Multiple studies show that around 30% of eligible patients will not be asked to participate. Only a small fraction of
patients overall ever have the opportunity to consent to a request to participate in a clinical trial, and when asked, over half typically agree.



Industry trials are usually designed to generate data that can
be submitted for FDA approval and product registration and
often use unapproved or provisionally approved therapies or
seek to expand use of approved drugs to new indications.

NCI is one of the 27 institutes that make up the National
Institutes of Health (NIH). The annual NCI budget now
exceeds $5 billion; however, a significant portion of NCI
research is basic, non-clinical research. NCI funds clinical
research through a variety of grant mechanisms, with a
significant portion of their clinical research portfolio through
the National Clinical Trials Network (NCTN). NCTN trials
benefit from central coordination but operate at multiple sites
throughout the country through grants and infrastructure
funded by NCI. NCTN trials enroll approximately 17,000
individuals in clinical trials annually and seek to advance the

standard of care [25]. In addition to NCTN trials, individual
investigators can initiate clinical trials using NCI grants.
Additionally, some clinical trials can be jointly funded by NCI
and industry, with industry supplying the investigational
drugs while NCI grants fund data collection.

Industry is by far the largest sponsor of clinical trials. In
2013, industry funded over 2,500 individual cancer trials
[1]. Industry-funded trials are typically conducted to collect
safety and efficacy data on unapproved drugs to support
an application for marketing approval from FDA. Testing
unapproved drugs requires submission of an Investigational
New Drug (IND) application to FDA for approval. Such
testing normally passes through several progressive phases,
but fewer than 15% of drugs initially tested in phase I trials
ever reach full FDA approval [26]. While industry trials often

GEOGRAPHIC ORIGINS OF PARTICIPANTS
IN FDA-SUBMITTED CANCER TRIALS

Latin America 4.4%

Asia 8.4%

Europe 45%

Russia & Baltic States 4.2%

North America 36%

Source: Kanapuru (2017), FDA analysis of patient enrollment by region in clinical trials for approved oncological indications, ASCO Annual Meeting. (Trials from 2005-2015)

FIGURE 4: Data submitted to FDA in support of a drug application does not have to come from trials conducted in the U.S., and in fact a minority of
the total number of patients represented in oncology drug applications is derived from the U.S. Data is from oncology trials submitted from 2005-2010.
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use some of the same sites to enroll patients as NCI trials,
the infrastructure and some of the regulatory requirements
may differ. Clinical trials used to gather data for submission
to FDA are not required to be conducted in the U.S., and in
fact only 36% of patients in clinical trials submitted to FDA
for drug approval come from North America, with the rest
coming from Europe, Asia, Latin America, and Russia (see
Figure 4, page 11).

Demographic and Socioeconomic

Disparities in Trial Participation

Demographic and socioeconomic disparities in trial
enrollment can occur anywhere along the pathway from
initial clinic visit until the patient ultimately makes their
treatment decision. One of the largest measured disparities
in clinical trial participation in both NCI and industry
trials is an age disparity. This disparity has been persistent
over several decades. In 1999, investigators noted how
although nearly two out of three cancer patients are 65

DEMOGRAPHIC REPRESENTATION IN NCI TRIALS
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Sources: Murthy (2004) Participation in Cancer Clinical Trials, JAMA; Unger (2006) Impact of the Year 2000 Medicare Policy Change on Older Patient Enrollment to Cancer Clinical Trials, JCO.

AI/AN = American Indian/Alaska Native

FIGURE 5: Demographic representation was evaluated in NCl cooperative group trials as well as within SWOG (Southwest Oncology Group), one
of the NCTN clinical trial groups. Bars represent the ratio of the demographic representation in clinical trials versus demographic representation in
the broader population diagnosed with cancer. A ratio of 1.0 indicates that the demographic make-up of a clinical trial matches the demographic
make-up of the population with cancer. A number greater than 1.0 indicates over representation in clinical trials while a number less than 1.0
indicates under representation in clinical trials. AI/AN-American Indian/Alaskan Native



or older, only about 25% to 30% of participants in trials
were 65 or older [27]. One likely culprit for this major
discrepancy was the fact that, at the time, Medicare did
not cover the routine care costs of patients enrolled in
clinical trials. The enormity of this disparity was revealed
and the Institute of Medicine recommended changes
to this policy [28]. In the year 2000 an executive order
directed the Center for Medicare and Medicaid Services to
change this policy resulting in coverage [29]. Since then
the participation of older patients in trials has improved,
although the rate remains quite low [3, 30-33]. While older
patients are equally likely to consent to trials [34], fewer
trials are available to them, often because of increased
comorbidities, and fewer are asked to enroll [34-36]. In
2018, NIH announced a policy that will become effective in

January 2019 requiring researchers to have plans in place
to include research participants across the lifespan [37].

Racial and ethnic disparities are very pronounced in FDA
registrational trials for oncology drugs, but in NCI trials,
enrollment of different racial and ethnic groups more closely
matches the US cancer population demographics (Figures 5
and 6). Barely over a third of patients in FDA registrational
cancer clinical trials are from North America (see Figure
4, page 11), making it unlikely that the racial and ethnic
makeup of such trials could accurately reflect the U.S. cancer
population. In contrast, some studies have shown that
minority patients were enrolled in NCI-sponsored clinical
trials in a representative fashion over an extended period of
examination [27, 33, 38]. However, others have shown certain

DEMOGRAPHIC REPRESENTATION IN
FDA-SUBMITTED CANCER TRIALS
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FIGURE 6: Data from a decade of FDA-submitted cancer trials shows large over representation of Asians and significant under representation of
Blacks and American Indians/Alaska Natives (AlI/AN). Bars represent the ratio of the demographic representation in clinical trials versus demographic
representation in the broader population diagnosed with cancer. A ratio of 1.0 indicates that the demographic make-up of a clinical trial matches
the demographic make-up of the population with cancer. A number greater than 1.0 indicates over representation in clinical trials while a number

less than 1.0 indicates under representation in clinical trials.
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groups such as black patients to be underrepresented [3, 39].
Hispanic patients may also be underrepresented [3, 33]. To
accommodate these challenges, researchers have generated
well-designed outreach programs for large individual trials
[40-42]. More women participate in cancer clinical trials than
men, although this is due mainly to the large number of trials
for breast cancer. Among cancers that are not sex-specific,
females have been shown to be modestly underrepresented,
although the magnitude of the disparity is fairly small [27,
33, 43].

The impact of socioeconomic status on access to resources,
which has been widely discussed in many settings, has also
been found to be influential in clinical trial participation.
Two recent studies have found that patients with household
income less than $50,000/year were about 30% less likely to
participate in trials [30, 44]. It is likely that additional cost
sharing copays and coinsurance play a role for some patients.
Patients with fewer financial resources may find the indirect
costs of trial participation, such as travel, time off work, or
daycare needs, to also be prohibitive.

Intheearly1990s, Congress passed The NIH Revitalization Act
0f 1993, requiring NIH to establish guidelines for inclusion of
women and minorities in clinical research [45]. This has led

to NIH policy requiring that researchers consider differences
in responses among different subpopulations, and if data
suggests that different groups will have different responses,
then the clinical trial must be designed with enough patients
to sufficiently analyze outcomes in each distinct group [37].
If there is no evidence for such differences then subgroups
should be proportionately represented, but the trial does
not need to be designed to assess differential outcomes.
FDA does not require proportional representation in clinical
trials, but in 2014, the agency released an action plan to
enhance the collection and distribution of demographic
data on trials submitted for review [47]. Included in this
plan was the creation of drug snapshots that summarize
demographic breakdowns of participants for newly approved
drug products, including any significant differences in
outcomes if there was sufficient subgroup participation
to analyze such differences. Given the increasing diversity
of the U.S. population, continued attention to this issue is
necessary. Representative participation in cancer clinical
research will help ensure that racial and ethnic minorities
benefit from the improved outcomes achieved with newer
cancer therapies, but because of the limited size of trials,
a full understanding of disease heterogeneity may not be
possible until new therapies are approved and used in larger
numbers of patients.

“If the data from prior studies strongly support the existence of significant differences

of clinical or public health importance in intervention effect based on sex/gender,

racial/ethnic, and relevant subpopulation comparisons, the primary question(s) to
be addressed by the proposed NIH-defined Phase I1I clinical trial and the design of

that trial must specifically accommodate this. For example, if men and women are

thought to respond differently to an intervention, then the Phase III clinical trial must

be designed to answer two separate primary questions, one for men and the other for

women, with adequate sample size for each.”

—NIH Inclusion Guidelines



Pediatric vs. Adult Differences

Unlike adults with cancer, most children with cancer
participate in trials, and corresponding advances in cancer
outcomes for childhood cancer have been shown to exceed
those for adults. Enrollment of pediatric patients (<15 years
old) in clinical trials is around 50%-60% [48, 49]. About half
of these patients participate in treatment trials, and the
remainder in observational cohort studies. Importantly,
the structural and clinical environment for treatment of
childhood cancers differs from the treatment of adult cancers,
with most treatment of children occurring at a small number
of specialized academic centers with a high proportion of
care providers also involved in research.

The improvement in population survival rates for children
with cancer exceeds that of adults with cancer. Indeed,
mortality rates for children with cancer have been decreasing
since the 1970s. In contrast, in adults with cancer, mortality
rates have only been decreasing since the 1990s [50]. This
evidence points to the value of trials in benefiting not just
those patients who participate in trials but also patients in the
cancer community writ large, and as Figure 7 illustrates, trial
participation by age strongly correlates with improvements
in survival [44, 51, 52].

Differences Between the U.S. and

Other Countries

The examination of international patterns in trial enrollment
and attitudes can yield important insights about trial
participation in the U.S. Both similarities and differences
exist between the U.S. and other countries. For instance,
trials with study sites outside high-income countries (HICs)
tend to recruit more participants and are more likely to be
phase III or IV studies [53]. In the case of cancer specifically,
alarger share (45%) of trial participants in trials submitted to
the FDA for oncology drug approvals from 2005 to 2015 were
enrolled in Europe, while North America was second (36%)
(see Figure 4, page 11) [54]. Europe also had a much higher
number of older patients enrolled in trials compared to North
America. Several factors drive the regional differences in
trial participation such as clinical exclusion criteria, patient
attitudes and other treatment options. In particular, North

American trials — especially early phase trials - may be more
likely to restrict eligibility criteria based on comorbidities
including heart failure, coronary artery disease, HIV, hepatitis,
and hemoglobin-related criteria [55, 56].

Similar to American patients, patients in the United Kingdom
showed willingness to participate in trials but were concerned
about randomization [57]. However, many of the patients
initially concerned about randomization were more inclined
to participate when provided with additional information.
In Korea, cancer patients with higher income and education
levels were more aware of clinical trials but not necessarily
more willing to participate, a pattern that stands in contrast
with the U.S., where higher income is associated with greater
participation [30, 58].

Positive vs. Negative Results from Trials

Clinical trials with positive results are important because they
indicate clinical advances. Multiple sources have estimated
that the rate of trial positivity in the cancer setting is about
20%-30% [59-61]. This rate is consistent with the notion of
equipoise; that is, that true uncertainty exists about whether
a new treatment is better than standard treatment [62].
Equipoise is an essential characteristic for the ethical conduct
of any clinical trial that compares two or more treatments
to each other. If the likelihood of success is too high or too
low, then patients and clinicians are unlikely to entrust their
treatment choice to random assignment, in the case of a
randomized clinical trial, and it is unethical to ask them to do
so [61]. While positive clinical trials are widely hailed, trials
with negative results are often interpreted as scientific failures.
But it is important to note that negative trial results (i.e., worse
or no significant improvement with the intervention being
tested) can also provide very important information. Well-
designed and conducted clinical trials with a strong scientific
rationale that yield negative results can also have a sizeable
scientific and medical impact by generating important
scientific observations and new hypotheses for further testing,
and by showing treatments that are either no better, or are
worse and should not be used. It has been shown that when all
of the science derived from positive and negative trials is added
together, the scientific impact of negative trials on clinical
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COMPARISON OF AVERAGE PERCENT CHANGE IN THE
5-YEAR CANCER SURVIVAL RATE AND TREATMENT
TRIAL ACCRUALS, BY 5-YEAR AGE INTERVALS

2.0
1.5
APCin
5-Year 1.0
Survival
0.5 R? = 0.85
p = 0.0000001
o o
0 °
0 1000 2000 3000 4000

Average Annual
Trial Accruals

0 5 10 15 20 25 30 35

40 45 50 55 60 65 70 75

Age at Diagnosis (Years)

Is
80 85

|:| The open columns represent trial accruals during 2001 to 2006

- The colored bars represent the average percent change (APC) in 5-year relative survival rate of all invasive cancer except
Kaposi sarcoma during 1985 to 1999. Green indicates pediatrics; red adolescent and young adults; grey adults.

The inset compares to the APC in 5-year survival rate with the treatment trial accruals. Accrual data from the National
Cancer Institute Cancer Therapy Evaluation Program (CTEP) were provided by Steve Friedman, Michael Montello, Troy Budd,
and Samantha Finnegan via the Freedom of Information Act. Survival data were obtained from SEER 9 Regions.75 Kaposi
sarcoma is excluded from the survival statistic because the HIV/AIDS epidemic occurred during the 1980s and early 1990s,
which substantively altered the overall cancer survival rate in AYAs during those years. Reprinted with permission. Unger, J.
M., Cook, E., Tai, E., & Bleyer, A. (2016). The Role of Clinical Trial Participation in Cancer Research: Barriers, Evidence, and
Strategies. American Society of Clinical Oncology Educational Book, 36, 185-198. https://doi.org/10.14694/EDBK_156686, © 2016
American Society of Clinical Oncology. All rights reserved.

FIGURE 7: Clinical trial participation rates closely correlate with gains in survival. Specifically, adolescents and young adults have the lowest trial
participation rates and have seen the least progress in outcomes.



practice is not much different from positive trials [61]. Thus
the conduct of a clinical trial serves a vital scientific, medical,
and societal interest, regardless of the result of the trial. This
may be an important consideration for some patients who
are considering whether their participation in a trial will be of
benefit to others.

Outcomes for Patients Treated in

Clinical Trials

The question about whether patients participating in clinical
trials, as a whole, have better outcomes than those who do
not enroll in trials is of interest but has not been resolved.
A few authors have attempted to review and summarize the
literature on cancer clinical trials to decipher overall patterns
[63, 64]. Unfortunately, the question cannot yet be answered
using this approach because the conclusions drawn from
these studies have varied, ranging from no evidence of a
benefit for trial patients, to positive, but weak, evidence that
participation in trials improves patient outcomes. In a recent
comprehensive examination of trial outcomes from alarge set
of cancer treatment trials, participants in trials were found
to have better outcomes than non-participating patients in
the first year after diagnosis only; after the first year, trial and
non participants had similar outcomes [61]. This finding may
be due to the influence of strict trial eligibility criteria, which
likely exclude cancer patients with comorbid conditions from
trials, leaving a trial cohort of healthier patients with better
early outcomes than patients who did not enroll in a trial.

However, the findings from these literature reviews should
be comforting to patients considering trial participation.
Little evidence suggests that patients participating in trials
have worse outcomes on average than patients who are not
treated in a trial. Furthermore, participants might benefit
from receiving care administered according to high-quality
trial protocols from a team of clinicians well-trained in the
research process. Some patients also could benefit from the
opportunity to access greater treatment options, including
the newest experimental therapies. Therefore, patients
participating in a trial are likely to receive care that is at least
as good as treatment administered outside of a trial, and, if
the investigational treatment works, perhaps even better.




Rob

Rob credits his wife, a nurse, for helping to catch his cancer. She noticed that his eyes were taking on a yellow tint. Scans
ordered after a visit to the doctor led to a diagnosis of pancreatic cancer, which was blocking his bile duct and causing
his jaundiced eyes. While getting his initial workup in the hospital in Rhode Island his doctors began talking to him about
participating in a clinical trial. “They found me, rather than me finding them,” said Rob about how he found his clinical
trial. Eager to explore all his options, Rob engaged his extensive network of friends and family in the medical professions,
and explored options in Boston, a hub of clinical trials only 90 minutes away. In the end, however, he felt the trial his initial
care team offered him was the best option. “Unless it was clear cut that other sites had better options, | wanted to stay
close to home and this offered the possibility of getting a new drug, so | jumped on the opportunity,” said Rob about
how he came to take part in a clinical trial. Rob recognizes how fortunate he is to have an engaged network of friends to
rely on, and found the whole process smooth, but worries that not everyone is so lucky. “You have got to have someone
besides yourself in the field advocate for you and help with the process.”



Provider / Institutional Barriers

Overview

Providers and institutions have a significant impact on
cancer clinical trial enrollment as a result of control over a
variety of factors including decisions regarding which and
how many trials to open at a site, the quantity and type
of research personnel employed, whether and how they
identify and enroll patients to trials, as well as investment in
research infrastructure. Together, these factors account for
the largest influence on whether patients are able to enroll
in a clinical trial. The availability of trials varies depending
on the type of institution, with on average 41% of patients
receiving treatment at academic research centers without
local trial options, and 60% similarly without local options
at community sites (as referenced in more detail in the
Background chapter). More detailed trial eligibility criteria,
which are typically outside of an institution’s control, result
in an additional 24% and 16% of patients being ineligible at
academic and community sites respectively, leaving between
one third and one quarter of patients eligible to enroll on
trials. While between 50% and 75% of eligible patients who
are asked to enroll in a trial will typically agree to enroll [30,
65-68], not all eligible patients are asked. Through attrition
at each step of this phase, studies show ultimately around
15% of cancer patients enroll at academic sites and just over
6% at community sites (see Table 1, page 8). This chapter
further examines what role institutions and providers play in

barriers patients face when trying to enroll in clinical trials.

Research Resources—Staffing

Clinical research is an activity distinct from clinical care.
Many providers may both conduct research and engage in
clinical practice, but research requires significant additional
specialized personnel, training and resources. Specialized,
dedicated, in-house research personnel, often made
possible either through NCI grant mechanisms or industry-
sponsored research contracts (described below), have been
shown to significantly increase site enrollment [69-71],
and providers have reported lack of staffing as a leading
barrier to enrolling patients in cancer clinical trials [72].
Smaller practices or institutions that do not have funding
for dedicated recruitment and enrollment personnel often
rely on existing clinical personnel to perform research pre-
screening and enrollment functions in addition to their
clinical day-to-day practice activities. Oncologists have to
also be investigators, nurses have to also be clinical research
coordinators, pharmacists have to be specialized in the
handling and management of investigational agents, and
practice/institution finance experts have to also specialize
inthebilling and reconciliation of research funds for staffing,
facilities, and equipment. As a result, providers at practices
that lack specialized staff and protected time for research
face challenges enrolling patients in clinical trials [73].
Technology, such as patient matching/eligibility algorithms
built into electronic medical record systems, has the potential
to reduce the human workload associated with identifying
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RESEARCH (CLINICAL TRIAL) STAFF SPECIFIC TRAINING NEEDS

TITLE

Physician Investigator

Clinical Research Nurse /
Clinical Research Coordinator
(May have dedicated research
responsibilities or be split with
clinical care)

Navigators, Patient
Advocates

Regulatory

Data Manager

Budget Analyst

Contract Analyst

Trial Coverage Analyst

ROLE IN ENROLLMENT AND /
OR RETENTION

Ongoing patient care and advise on care
choices. May refer patients to clinical trials
or may also care for the patient during the
trial; conduct informed consent process. If
a principal investigator, then responsible
for oversight of trial at the site.

Screen and enroll patients to trials,
coordinate research care, educate study
participants and clinical staff, collect research
data, administer study drugs, report serious
and non-serious events, may supervise, study
coordinators, data managers or other
research staff. Works under the supervision
of the Pl or co-investigator.

Expose patients to the possibility of
clinical trials, answer questions and
connect patients with resources.

Responsible for initial and ongoing
submissions to and approvals from
regulatory authorities (e.g. FDA, IRB) for
study conduct, for approval of patient-
facing educational materials, and
maintaining and updating regulatory
documentation throughout study.

Abstracts data from patient primary medical
record as dictated in the research protocol
and enter on to paper or electronic case
report forms (CRF) or directly into clinical
trials data management system.

Prepare a trial budget for review by the PI
to include trial expenses.

Facilitates the negotiation of the trial legal
agreement between the sponsor and trial
site, including budget and invoicing terms.

Develops Local Coverage Determination
(LCD) to ensure the provider billing
compliance as per relevant payer
requirements.

RESEARCH EXPERTISE /
TRAINING REQUIREMENTS

International Conference on Harmonization
Good Clinical Practice (ICH-GCP) and human
subject protection training at a minimum;
confidentiality and conflict of interest
requirements. NIH / NCl and FDA if trial is
funded or regulated by these agencies.

ICH-GCP and human subject protection
training at a minimum. American Nurses
Association (ANA) code of ethics

May be lay or clinical staff. Would require
familiarity to research processes (e.g.
informed consent, subject rights, types /
sources of trials)

GCP /ICH and human subject protection
training at a minimum; knowledge of
relevant regulatory requirements (e.g.
FDA, NIH / NCI, state agencies); IRB
policies and requirements

GCP /ICH and human subject protection
training at a minimum

N/A

N/A

Billing compliance training. Knowledge
of payer billing rules.

TABLE 2: A wide variety of research staff is needed to support the conduct of clinical trials at a site. While staff is sometimes wholly dedicated to
research duties, often staff will also have concurrent clinical duties.



eligible patients [74-76], but even with technology, staff
time is required to find and enroll patients in clinical trials.
Examples of other specialized research personnel include
data collection and management, contracts management,
and billing and federal regulations compliance. More about
the research roles and their responsibilities with clinical
trials is found in the table to the left.

For industry-sponsored trials and NCI studies alike, all
investigators must complete FDA documents, agreeing to
follow many complex, but relevant regulations. Investigators
also need to complete financial disclosure forms, provide
documentation of credentials and experience (e.g. CV/
Biosketch, publications, certifications), and receive initial
approval and annual review from an Institutional Review
Board (IRB) for study conduct and ongoing monitoring
of human subject protection. These steps are completed
for every clinical research study their institution/site
conducts. Almost universally, primary research staff who
have direct contact with a clinical trial patient also require
at least minimal, often annual, completion of International
Conference on Harmonization Good Clinical Practice (ICH-
GCP) and human subject protection (HSP) training. It is
also worth mentioning that, although NCI studies have
consistency, there are hundreds of potential biopharma
industry clinical trial sponsors, all of whom may require
varying levels of research training, work with specific IRBs, or
mandate specific contract details. Independent professional
organizations such as the Association of Clinical Research
Professionals (ACRP) or the Society of Clinical Research
Associates (SOCRA) provide training and accreditation for
research professionals. Similarly, the Society for Clinical
Research Sites (SCRS) provides support and a community
dedicated to research site sustainability. This training
provides critical skills for personnel involved in research, but
also represents staffing requirements on a site in addition to
what is involved for any non-research practice activities.

Finding qualified candidates for research staff positions,
such as clinical research coordinators (CRC), can be
challenging. According to one study, it takes an average of
three to six months to fill open CRC positions [78]. Many

factors figure into this recruitment issue but can include
a lack of awareness of the role by potential candidates and
unrealistic expectations by the research site about the skill
set most candidates bring as well as competition for high-
quality candidates [79]. For instance, most academic nursing
programs have little to no content related to clinical research
and the potential roles nurses can play [80].

Given these challenges, retention of quality research staff
is imperative. Frequent turnover of staff can lead to greater
numbers of inexperienced study coordinators, which can
impact the data quality and timeliness of completing a
trial [81]. Study sites wishing to retain quality research staff
should consider factors that improve job satisfaction, such
as opportunities for trial participant interaction, diversity in
responsibilities, protected research time, the opportunity to
contribute to medical advances, and autonomy. Sites should
also address factors that can decrease job satisfaction and
increase turnover such as lack of attention to workload,
equitable pay for experience lack of career advancement
opportunities, and not providing training and resources
when new responsibilities are added [78].

Research Resources—Financing

Although payers may cover portions of some services in
a research trial considered standard of care, insurance
does not pay for research-related services or personnel. So,
compensation for research personnel (whether dedicated to
research full-time or part-time), like those detailed earlier,
must be funded via means other than through insurance
or revenue from treatment, although cross-subsidization of
research activities is generally acknowledged to occur [73].
These staff are typically funded from either government or
industry research revenue, through fixed or variable funding
streams (see Figure 8).

For sites that participate in industry-sponsored clinical trials,
research revenue comes from budgets and contracts (Clinical
Trial Agreements-CTAs) between the site and the company or
companies sponsoring the research. Industry CTAs attempt
to pay or reimburse for patients enrolled, based on the efforts
and resources necessary for their specific trial or program —



Provider / Institutional Barriers

FUNDING STREAMS FOR SITE ENROLLMENT PERSONNEL

NCI

S— ©

Fixed Funding
P30 or UM1 Grants

S
S —»

Variable Funding
Per Enrolled Patient

Industry

«— SS

Variable Funding
Per Enrolled Patient

Recruitment and Enroliment Staff

FIGURE 8: Dedicated personnel are critical to identifying/pre-screening potential trial candidate patients and recruiting and screening patients in
cancer clinical trials. Federal funding can pay for these personnel through grants that fund such positions directly as well as indirectly through per-
enrolled patient payments. Industry typically pays for these staff indirectly through per-enrolled patient payments that are larger than similar NCI
per-enrolled patient payments. Low-volume sites without grants that provide fixed funding are wholly reliant on variable funding and may not
have personnel dedicated solely to enroliment of patients onto clinical trials, but will often rely on clinical personnel (e.g. physicians, PAs, nurses)

to perform these duties in addition to their normal clinical responsibilities.

largely based on the complexity of the trial. These CTAs are
most often from a single pharmaceutical company seeking
to gather clinical safety and efficacy data on their compound
or proposed combination therapy. Clinical trials, can also be
sponsored by multiple companies working in collaboration on
a specific therapy or combination of therapies. After therapies
are approved by the FDA and become part of clinical practice,
post-approval observational and/or outcomes research studies
are conducted. These “Real World” and “Late Phase” (phase
IV) trials can also be an ongoing source of revenue for research
sites willing and able to follow specific patients long term and
collect safety, efficacy, and clinical outcomes data.

NCI Grants and Infrastructure

Sixty-nine clinical cancer centers across the U.S. have achieved
designation by the NCI as either a “Cancer Center” or a
“Comprehensive Cancer Center” These designations are in
part based on the type, volume, and quality of clinical cancer
research conducted at these locations, and the designation
comes with receipt of an associated grant (P-30) [82]. Smaller
community sites/practices were also given the opportunity
to apply for NCI Community Oncology Research Program
(NCORP) designation and grants (UM1) [83]. Both grant types
can include money to directly fund staff who navigate and
enroll patients. Institutions not aligned with a cancer center



or NCORP grantee can participate in NCTN-sponsored trials
as an affiliate member of an NCI-recognized cancer center or
in some cases as an independent research site. They would
also receive variable funding for these positions through
per-patient enrollment reimbursements when patients are
enrolled on NCTN-sponsored trials. This variable funding
ranges from a few hundred dollars up to a few thousand dollars
per enrolled patient. Per-enrolled-patient payments, however,
can include funds for activities in addition to screening and
enrollment, and may include funds for tissue banking or
data collection as well. High enrollment sites known as Lead
Academic Participating Sites (LAPS) and High-Performance
NCI Community Oncology Research Programs (NCORPs)
receive more funding than lower-volume sites [84]. It should
be noted that NCI funding for research has historically been
less than the actual cost to conduct such research [85].

Research sites use their ability to enroll patients onto a
clinical trial as a service to attract patients as well as trial
sponsors looking for investigational sites to work with.
Whether a patient ultimately decides to pursue treatment
options inside or outside of a clinical trial, larger research-
enabled sites are typically able to provide more options
within the institution. Smaller sites, or those with few or
no clinical trials, can still help patients consider and find
clinical trials, but these sites typically lack the staff and
infrastructure to do so. For example, research-oriented sites
may have more systematic pre-screening of patients for
matching them to eligible trials, but in a site not equipped
with such a system, screening for individual patients may
be done in a more manual and ad hoc fashion. Referring the
patient to another site that is conducting more trials may
also result in lost revenue for the practice or institution if
the patient does not return for care. As a result, physicians
and institutions without significant research programs and
infrastructure may be limited in their ability and desire to
promote trials elsewhere.

Non-Monetary Incentives to

Conduct Research

Conducting research can also provide a level of prestige
and indirect validation of overall quality cancer care. Other

organizations (e.g. Joint Commission) directly accredit
institutions based on their non-research medical practice,
but even these often include measures of participation
in clinical research as part of their quality metrics. The
American College of Surgeon’s Commission on Cancer (CoC)
program accredits over 1200 cancer programs throughout
the U.S., ranging from small community practices to large
academic research networks. To achieve CoC accreditation,
institutions must meet minimum clinical research enrollment
thresholds, which are tiered based on the type and size of
the institution [20]. The threshold ranges from a low of 2%
for community or freestanding cancer programs to as high
as 30% for pediatric cancer programs. Notably, recruitment
onto disease registries or collection of tissue for biobanking
count toward these thresholds, but may involve significantly
less effort, for example obtaining consent to store and analyze
a vial of blood.

Although industry does not formally certify a research site
or honor them with specific, public, prestigious designations,
pharmaceutical companies and Contract Research
Organizations (CROs) keep and share extremely detailed
metrics on research site’s past enrollment performance,
speed in startup, trial type and indication experience, data
quality, and protocol adherence. Research sites that establish
collaborative relationships with industry and CRO companies
often gain access to shared datasets, which can help them
plan and strategize their research trial portfolios and help
provide metrics to guide operational improvements while
working with their industry partners. There are a number
of pharmaceutical and CRO companies that have very public
and robust investigative site relationship programs [86,
87] , and the aforementioned Society for Clinical Research
Sites is dedicated to supporting sites in research planning
and conduct, including identifying research patients from
a broad spectrum of sources. Some of these programs are
beginning to publicly recognize certain high performing and
highly collaborative investigative sites with commensurate
designations. Both NCI designations and these newer
industry designations will allow consistently well performing
research sites to be more recognized and more visible to

others seeking the same opportunities.
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“The only way to recruit patients on a trial reliably is if the treating clinician believes

in the trial and talks to the patient about the trial.”

—Monica M. Bertagnolli, MD, Chief of the Division of Surgical Oncology at Dana-Farber / Brigham and Women’s Cancer Center

Role of Provider

Most clinical trial investigators are physicians but very
few physicians are clinical trial investigators. One study
reported that up to 50% of researchers who register with
FDA as a principal investigator (PI) only conduct one
study [88]. Over 40% of those that ceased to serve as a PI
would like to continue, but felt they lacked opportunities.
Of the surveyed investigators that voluntarily decided to
no longer conduct clinical research, the top reasons cited
were workload balance, time requirements, reporting
requirements, and unsatisfactory financial outcomes.
Research staff typically assume some of these duties,
suggesting that increased staff support could alleviate
some of the negative aspects reported by providers and
enhance investigator retention. While providers who are
not investigators themselves can refer patients to trials and
counsel them to consider trials, non-PIs have been shown to
enroll fewer patients than Pls [67]. Physicians may lack the
appropriate incentives for participating in clinical research,
whether with respect to the amount of time required for
enrolling patients into a trial, conducting potentially more
frequent services or visits, conducting additional data
collection, or, importantly, being adequately compensated
for their and their staff’s time [89-92].

Surveys consistently show that patients with cancer who have
enrolled on trials first heard of a trial from their physician
[5, 93, 94], and provider recommendation is a leading factor
in enrolling on a trial [6, 94, 95]. Physicians are consistently
rated as the most trusted source of information by patients
[94]. In one study, women advised by their provider to enroll
on a breast cancer prevention trial were 13 times more likely
to enroll than those who were advised not to enroll [96].

Studies have shown that the quality of the discussion around
clinical trials as a treatment option is highly variable [97];
however, training can improve this conversation [98].

Physicians’ clinical trial referral behavior has not only the
ability to affect overall accrual, but it can also affect disparities
in accrual. In studies of breast cancer patients, the rate at
which women under the age of 65 were offered clinical trials
was up to twice that of older women (68% vs 34%) [36, 99]
and a similar two-fold referral difference was seen between
black and white women [99].

Access to Trials

Improving cancer clinical trial enrollment requires not only
personnel, but also available trials. Institutions can develop
their own site-specific trials, or, more often, they can activate
an existing multi-site trial locally. Trials range from those
that apply to broad categories of patients to those that seek
small, genetically defined, subsets of patients (see more
detailed discussion in Trials section). If locally available trials
are not well matched to the needs of the patient population
that the site serves, then robust accrual is unlikely. Opening
a research study at a site without determining in advance
that a sufficient number of eligible patients are seen at the
site is a poor strategy. While contract research organizations
(CROs) can employ sophisticated analytics, manual effort, and
connections to match trials to sites, sites themselves may not
use a systemized process for trial selection, instead relying
on individual physician interest. This can lead to poor local
patient / trial match, inconsistent organizational commitment
to a study and lower accrual rates [100]. Most large academic
cancer centers have a variety of support committees to help
manage and organize their trial portfolio, but the majority of



EXAMPLES OF SITE NETWORKS

INSTITUTION / NETWORK TYPE

Academic Research
Organization (Mayo Clinic
Affiliate)

Academic and Community
Cancer Research United
(ACCRU)

Academic Research
Organization (UCLA
Affiliate)

Translational Oncology
Research International
(TORI)

Sarah Cannon Research
Institute (SCRI)

Site Management
Organization (SMO)

US Oncology Research
(USOR)

Site Management
Organization (SMO)

Multiple Myeloma
Research Foundation
(MMRF)

Patient advocacy driven
research network and
foundation

Partners Healthcare Healthcare system hospital
group with research

support infrastructure

NUMBER OF MEMBER
SITES IN THE USA

SUPPORT SERVICES

>100 Trial placement support,
contracting / budgeting,
protocol development,

patient enrollment

>90 Trial placement support,
contracting / budgeting,

>70 Full service support from
trial placement, regulatory,
contracting / budgeting,
recruitment, staffing, etc.

>100 Full service support from
trial placement, regulatory,
contracting / budgeting,

recruitment, staffing, etc.

22 Tissue bank, IT support,
trial portfolio

>30 Full service support from
trial placement, regulatory,
contracting / budgeting,
recruitment, staffing, etc.

TABLE 3: Institutions often rely on networks to support aspects of conducting clinical trials.

patients with cancer in the U.S. are treated in the community
setting. Community practices often lack such clinical trial
portfolio management support. Site-trial mismatches can also
occur because of competition from similar trials looking at the
same patient population, especially in trials looking for small
subsets of patients, at specific small-window times during
their disease. Many trials fail due to the inability to find the
right patients, at the right time, in the right locations.

In both government and industry-sponsored research, there
are a number of networks that develop and sponsor clinical
trials. Membership or affiliations with such groups can play
a significant role in a site’s research study portfolio. NCI's

NCTN is comprised of four adult groups and one pediatric
cancer group [25]. An institution may be a part of one or
several of these groups, and each group has funding not only
to conduct clinical trials, but also for shared infrastructure.
This infrastructure allows an NCTN trial sponsored by one
of the member groups to be available at any other NCTN
member institution regardless of group affiliation. There is,
therefore, a lower effort required by an institution to offer an
NCTN trial than for a site to host its own unique clinical trial.
The difference in site-specific burden and ability to enroll a
sufficient number of patients for a trial at limited sites can
make trial networks an appealing way to efficiently open
trials at multiple locations.
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FIGURE 9: Practice sites with pre-screening can place patients on a clinical trial at the site, refer them to a trial located at another site, or provide
standard care. Reevaluation of patient options can occur with cancer relapse or recurrence.

“The primary driver for why physicians do not refer is not being aware of what studies
are available, either because at their own institution they don’t have easy access
to that information, or it is not easy to quickly find out about trials and eligibility
criteria at institutions they may refer to.”

—Jennie Crews, MD, MMM, FACP, Medical Director and Medical Director of Research Integration, Seattle Cancer Care Alliance Network



While the NCTN is a government-sponsored network, other
private networks exist that serve similar functions (see
Table 3). Large academic medical centers with large cancer
centers sometimes collaborate in a group. Smaller groups of
cancer centers might collaborate on portfolio management
or investigators at several sites may collaborate on a specific
cancer type, for example multiple myeloma [101]. Site
Management Organizations (SMOs) are a commercial form
of a clinical trial network. SMOs either own and operate a
network of investigational research sites, provide a la carte or
full-service support to a network of investigational research
sites, or some combination of these services. SMOs also
enable access to patients at community sites, where most
cancer patients are cared for in the U.S. Regardless of the
network type, these support systems are set up to provide the
specialized staff, the expertise, and the infrastructure needed
to conduct clinical research trials at a site.

Similar to the way that SMOs assume responsibilities
of research sites for industry-sponsored trials, CROs
contractually assume some of the industry trial sponsor’s
responsibilities by providing a range of a la carte to full-
service support services to plan, operate, analyze, and
report their clinical trials [102]. CROs and SMOs / site
networks often work in collaboration to assess trial
placement and predict trial outcomes for better planning
and implementation. All SMO or CRO services include the
option for some manner of support for, or consultation on,
patient identification and recruitment.

Patient Identification and Enrollment

Providers or institutions with a strong clinical research
focus often have some form of systematic pre-screening
of all patients to determine eligibility for trials (see Figure
9). Systematic patient pre-screening has been shown to
increase clinical trials enrollment, reduce the opportunity
for bias [66, 103, 104] and minimize burdens to accruing
research physicians. Pre-screening requires a systematic

STUDIES REPORTING PROVIDER
ENQUIRY ABOUT TRIALS

STUDY ELIGIBLE PATIENTS
NOT OFFERED TRIAL

Go, 2006 [109] 30%

Guarino, 2005 [110] 19%

Klabunde, 1999 [111] 17%

St. Germain, 2014 [65] 32%

Albrecht, 2008 [68] 76%

TABLE 4: Studies show that many eligible patients are are not asked
about clinical trial participation.

and consistent process for documenting (and reflecting
upon) the identification of all patients who appear to be
eligible to participate in a study. Such processes can be
manual [104] or increasingly electronic [75, 76]. With more
targeted drugs in development, prescreening may involve
advanced molecular testing in order to identify rare subsets
of cancers (molecular testing discussed further in Trial-
Design chapter). Even with pre-screening, however, studies
indicate that a significant portion of otherwise eligible
patients will not be approached by their provider about trial
opportunities (see Table 4).

Summary

Institutions and providers are responsible for most of the
variables that affect patients’ ability to enroll in clinical trials.
No one factor has been found to be a determinant of high-
performing sites [105], but rather a multi-faceted approach
is needed that combines funding, personnel, processes, open
trials, and the right culture [69].



Sheila

When Sheila was diagnosed with melanoma, she decided to investigate her clinical trial options by searching on
clinicaltrials.gov. She soon found that she did not have the proper information about her cancer to identify trials that
she would be eligible for. To find the answers she needed, Sheila approached her doctor, who worked with her to get
the tests required to determine her eligibility for trials. After communicating her interest in clinical trials, Sheila’s doctor
referred her to the institution’s clinical nurse navigator to help her identify an appropriate trial. Throughout the process,
Sheila discovered that there was a lack of a systematic process for navigating the clinical trials arena at her institution
and that she needed to be the driving force behind collecting the necessary information and identifying potential trials.



Patient Barriers

Overview

Treatment decisions for cancer patients are intensely
personal and significant and are typically made after
consultation with providers, families and trusted friends
[106]. Clinical trial participation can be one of the options
considered; however, only a minority of patients (between a
quarter and a third) will typically have a trial for which they
could enroll available at their treatment location (see Table
1, page 8). Availability varies greatly by cancer type and the
institution where a patient is seen, with larger research-
focused sites typically offering more trial opportunities than
smaller non-research focused sites (see Provider / Institution
chapter for further discussion). While availability of a trial
is a minimum prerequisite for enrollment, a patient must
also be aware of the opportunity, have interest, and be able
to overcome any practical challenges to participation. An
interest in seeking the best care possible is cited as a primary
reason for taking part in clinical trials [5, 30, 93, 107] followed
by an altruistic impulse to advance the science of cancer
research so as to improve future treatments for others [5,
108]. When fully eligible and asked to enroll in a clinical trial,
patients typically agree to enroll over half the time [30, 65-
68]. The most common reasons they decline involve fear of
side effects, loss of control, costs, and logistics involved with
participating in trials. The patient barriers to enrollment are
discussed further in the following sections.

Awareness

The majority of the public expects their healthcare providers
to be aware of clinical trial opportunities, offer trusted
advice, and be the primary source of information about
research in general, and more specifically about clinical trials
for which the patient might be eligible [5,6]. While the public
professes a high level of understanding of clinical research,
most cancer patients who have participated in clinical
trials (66%) learned of their trial either through one of their
personal providers, or one of the study staff [123]. Only 6%
had learned about their trial through a patient advocacy
group, and a similar share found their trial through registries
like ClinicalTrials.gov. These results closely mirror previous
surveys of trial participants [4], and show that while patients
may proactively seek out trials, they are at a disadvantage

compared to clinical staff in terms of familiarity with trial-
related resources and information.

Prescreening can facilitate more efficient enrollment; however,
the process for follow-up with patients flagged as eligible
is critical to maximally benefiting from such screening. If
providers do not use this process or act on these results,
eligible patients may still be left unaware of the opportunity
to take part in a clinical trial. Studies have documented the
prevalence of providers failing to discuss trial options with
between 17 to 76% of their trial-eligible patients [68, 109-
112] (see Table 4, page 27). This is especially true for patients
from minority groups or who are 65 or older [99, 113-115]
and comes from assumptions about treatment preferences
(i.e., standard care) [99, 113] made before clinical trials are
discussed. The timing of a patient’s awareness about trial
opportunities is critical, as certain trial opportunities relate
to very specific windows within the course of treatment
[116]. Prior therapy choices can make a patient ineligible for
certain trials, so early awareness is critical for a patient to
consider the full breadth of clinical trial opportunities.

In addition to making patients aware of specific trial
opportunities, efforts have been made to create awareness
of clinical trials in general as a treatment option. The goal
of this more general awareness is to encourage patients to
proactively ask their provider about trials as an option, or
to normalize trials in order to increase the likelihood that
patients asked to participate would be more willing to consent
to take part. Past efforts to increase general public awareness
of cancer clinical trials appear to have had little differential
effect on clinical trial enrollment by themselves. A statewide
public awareness campaign in Florida increased traffic to a
state-specific cancer trial registry that was also created for
the initiative, but this increased traffic was transient and
quickly returned to baseline after each media push, and the
effort ultimately did not affect enrollment rates in the state
[117]. Another state-based public awareness campaign in
California similarly failed to increase trial enrollment, but it
did appear to increase the public’s awareness of trials [118].
Community awareness efforts that are integrated into more
multifaceted systems changes are more likely to succeed [69,
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A CLOSER LOOK AT CLINICAL TRIAL MATCHING SERVICES FOR PATIENTS

Clinical trial matching services are designed to help pair engaged patients and their proxies (e.g., caregivers) with potential trials.
While all such services collect patient data and compare it against the eligibility criteria of open trials, in a database to produce a list
of potential trials, their goals vary and exist across a spectrum. At one end of the spectrum are services that seek to simply introduce
patients to their trial options. These services produce a long list of trials that the patient may not be able to participate in. At the
other end of the spectrum are more advanced services that are aimed at helping patients find and enroll in trials for which they are
fully eligible and interested in, resulting in a narrower list of trials. Services vary across four key attributes depending on their goal:

1.

The amount and type of patient data collected. Simple services may only ask for the type of cancer, age and zip code,
while more advanced services may request dozens of data points including staging, treatment history, lab results, and
information about the patient’s other health conditions (see figure below).

. The robustness of information contained in the clinical trials database. All matching services utilize clinical trials databases

to run their searches. While most start with publicly available databases, more advanced services augment publicly
available information, resulting in a more highly curated and accurate database.

. The amount of resources dedicated to ensuring that good matches are identified. Simple services may only search using

the few data fields in databases that are in standardized formats. Advanced matching services leverage a variety of
human and technological resources to improve the search, narrowing the list of potential trials to those that are a good
fit for patients. These resources can exist on the front end to help patients enter the correct information or the back end
to help patients understand and prioritize search results.

. The degree to which the service has invested in improving the user experience. Every service varies in how they engage

patients and the degree to which they help patients take next steps to enrollment. Advanced services often invest heavily
in patient education and follow up to ensure patients are able to enroll in trials. In contrast, simpler services tend to offer
little beyond a list of potential trials.

PATIENT-FACING CLINICAL TRIAL MATCHING
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FIGURE 10: Consideration of additional patient data further refines the clinical trials considered for a patient and makes a match
more accurate. Data may include clinical characteristics like genetic mutations, but may also include patient preference data
such as location of the trial or type of therapy.



119]. More targeted awareness campaigns focused on newly
diagnosed cancer patients and their families, rather than the
general public, showed an increase in patients’ comfort with
a decision to enroll in a trial, but insignificant improvements
in overall trial enrollment rates [120-122].

Patients’ knowledge about their disease typically
increases over time, and patients can become extremely
knowledgeable about their own type of cancer. With this
can come increased interest in clinical trial opportunities.
Numerous patient-facing trial matching services exist to
help motivated patients find trials that they may be eligible
for and willing to participate in. Surveys have shown that
around 6% of patients enrolled on clinical trials found their
trials through such services [123]. These services vary in
design and intent, with some services simply intended to
introduce patients to the idea of clinical trials by providing
example clinical trials open for their condition, while
other services are designed to assist patients in identifying
detailed trial matches and facilitate enrollment. Regardless
of their goal, all services collect patient data and compare it
against eligibility criteria of open clinical trials to produce
a list of trials that the patient and his / her proxies can
use as a starting point for conversations with their health
care providers. Matching services may make their services
available to patients via a web platform, a call center, or a
combination of both. In one follow-up study of patients who
had accessed a matching service, 11% reported eventually
enrolling in a clinical trial. However, of those who reported
enrolling in a trial, fewer than a quarter enrolled in one
identified by the matching service [124]. A more detailed
description of matching services can be found on page 30.

Patient Interest

Clinical trials are one of many opportunities available to
eligible cancer patients who are considering treatment
options, but before a patient chooses to participate in a
clinical trial they must be interested in the research. This
interest is a result of a combination of factors that include
general understanding and beliefs about research, how the
option of research participation is presented to the patient,
as well as specific interest in one or more potential clinical

research opportunities. An interest in seeking the best care
possible is cited as a primary reason for taking part in clinical
trials [5].

Polling shows up to of 80% of the public is theoretically
willing to participate in clinical trials, especially when trials
are recommended by a person’s healthcare provider [6].
Nevertheless, a number of cross-cutting issues affect actual
willingness of a patient to participate in a clinical trial (see
Table 5, page 32). The four reasons patients most often cite
for why they decline to enroll in clinical trials include:

* Fear of side effects This category encompasses a
number of specific concerns such as a feeling that
research is too risky or fear of adverse outcomes,
toxicity, or side effects.

* Loss of control Patients have expressed discomfort
with the idea of a placebo, randomization, or have a
desire to retain the ability to select their own treatment.

* Logistical challenges Patients perceive that trials will
require additional time, are not conveniently located, or
require too distant travel.

* Costs Concerns about keeping insurance coverage
and additional costs prevent many patients from
considering clinical trials.

Patient Education

Clinical trial awareness and education vary slightly in
their goals, but programmatic efforts often overlap. While
awareness campaigns are meant to introduce patients
to trials as a treatment option, education initiatives are
more targeted toward answering patients’ questions and
increasing their understanding of clinical trials in support of
their decision making. Education may also help patients feel
more inclined to participate in clinical research [122].

The delivery of clinical care is focused on restoring or improving
health and/or quality of life for a patient. Clinical research has
a primary goal of generating evidence to answer uncertainties
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PATIENT-REPORTED REASONS FOR DECLINING TRIALS

STUDY

Meropol, (2007)
[72]

Unger, (2013) [30]

Lara, (2001) [139]

Klabunde, (1999)
[111]

Zaleta, (2017) [206]

(Minorities)

Javid, (2012) [34]

CISCRP, (2017) [5]
(International)

Memorial Sloan
Kettering, (2016)
[95]

Research America,
(2017) [6]

1ST

“| fear side
effects that might
come with treatment
on a clinical trial”

Control “Random
treatment, and
protocol would
determine care”

Control "Desire for
other treatment”

“Concerns about
experimentation”

Control “Feeling
uncomfortable with
being randomly
assigned to a
treatment”

Control “Did not like
that protocol dictated
treatment”

“Side effects
scared me”

“Worried
about side effects/
safety”

“Too risky” &
“ Adverse outcomes”

Rank of Response

2ND

Cancer Patients

Control “l am
uncomfortable with
being randomly
assigned (for example,
a coin toss) to a
treatment”

“Did not want
treatment”

Logistics "Distance
from clinic”

“Unspecified”

Control “Fearing
receiving a placebo”

“Concerned
that offered treatment
had too many side
effects”

Public

Logistics “Too many
study visits”

Costs “Uncertain
about insurance
coverage, out-of-
pocket costs”

“Lack of trust”

3RD

Control "I fear
receiving a placebo
(for example a sugar
pill) on a clinical trial.”

“Treatment
side effects”

“Unknown”

Costs “Concern
about cost” and
“Insurance refusal”

“Fearing side
effects that may come
with treatment.”

Lack of personal
benefit “Did not want
treatment offered on
clinical trial”

“Medical procedures
too invasive”

Logistics The
CT location is
inconvenient”

Costs “Little
or no monetary
compensation”

TABLE 5: Studies were performed either in cancer patients, or in the general public, as noted.

4TH

Logistics “I would
be unable to fulfill
trial requirements
due to logistical
barriers such as
transportation.”

“No personal
benefit”

Costs “Insurance
denial”

“Concerns
about toxicity”

Costs "Believing
that health insurance
would not cover a
clinical trial.”

Logistics “Test
and procedures
and getting to/from
required too much
effort”

Control "Afraid of
receiving placebo and
too many medical
procedures”

Control “Worried
about getting a
placebo”

“Lack of access”



“Randomization is a huge issue. If you think about it from the standpoint of the

patient who has just found out the cells in their body are out of control, you have lost

the normalcy of your life. You want to grab a hold of something that is going to give

you control. Then you talk about randomization—we have done focus groups and

patients hate randomization and don’t really see the need for it.”

—Mary Lou Smith, JD, MBA, Research Advocacy Network Co-Founder

about new or existing treatments; involvement in a trial may
result in clinical benefit for the trial participant, but this is
not certain. The classic example is the development of a new
drug, where a clinical trial attempts to answer the question
of whether that new drug can safely and effectively treat a
disease. To do this, that drug must be tested in humans and it
is typically compared against an established treatment. While
a clinical trial inherently involves some uncertainty, regulatory
and ethical design considerations ensure that no treatment
choice within the trial is likely to be worse than the other (e.g.
the experimental drug versus the standard treatment). This
concept is known as “equipoise” and is a key requirement for
clinical trials. Understanding how equipoise limits the use of
placebos, or informs randomization can help patients better
understand clinical trials. Educating patients on these and
other concepts to better inform their decisions, however,
requires time and resources. Models for this education
include using videos [120, 121] brochures [122], in-person
navigators [125], advocacy organizations [126], nurses [127],
or physicians. Such education can also be provided proactively
to communities in addition to specific patients [119]. The
clinical investigator is ultimately responsible for ensuring that
a patient choosing to enroll in a trial is providing informed
consent, although the physician often also enlists nurses and
other research staff in patient education.

While education can help patients understand general
research principles, regulatory requirements ensure that
patients are informed about the potential risks and benefits

of the specific clinical trial that they are considering before
agreeing to take part through informed consent. Informed
consent often refers to legal, ethical, and regulatory
requirements to ensure a patient is aware that they are
enrolling in research that will involve potential risks and
benefits. The patient must also be informed of alternate
treatment options to the trial, research, or procedure and that
they are able to discontinue participation at any time. [128].
While this goal is widely embraced in principle, in practice
the informed consent document is often lengthy with
complex language and concepts, and is often not understood
by patients [15, 129-131]. Individual site informed consent
processes vary, with research showing that more interactive
processes involving videos, questions and answers, and more
human interaction can result in greater understanding [132,
133]. Importantly, recently proposed changes to the federal
regulations that govern research involving humans (the so-
called Common Rule) will require simplification of informed
consent documents [134].

External Patient Barriers

Patients who are aware and otherwise interested in clinical
trials still often face external barriers to participating.
Understanding the healthcare system can be challenging,
and clinical trials can present additional complexities.
Increasingly, healthcare systems provide designated patient
navigators who serve as advocates for patients. These
navigators provide expertise and a broad set of services
that are designed to provide education, information and
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resources to patients to empower them as they interact
with the healthcare system [135]. While patient navigation
was originally developed to help patients through clinical
care, navigators have been identified as a possible resource
to provide similar education, empowerment and resources
related to clinical trial enrollment.

Studies on the impact of patient navigation on clinical trial
enrollment have shown that navigation services can increase
patients’ awareness of clinical trials [117], comfort with their
clinical trial decisions [125], and, in some cases, can increase
adherence to trial procedures [136], but thus far have not
shown increases in trial enrollment in broad populations.
Several studies examining clinical trial navigation specifically
targeted toward minority populations have demonstrated
increased enrollment in these communities [137, 138].

Logistical Challenges

Logistical challenges are often an important barrier to patient
participation in clinical trials. Patients cite factors like
additional time needed to take part in trials, and trial sites
that are inconveniently located or require too much travel [6,
34, 72, 93, 95, 139, 140]. This can be especially pronounced
in more rural areas where switching to a different treatment
site in order to access clinical trials may require significant
travel. One study suggests that for men with prostate cancer,
a distance of more than 30 miles is considered a burden and
discourages clinical trial participation [141].

Efforts to reduce patient travel burdens have included the
use of digital health tools. Digital health is the intersection
of technology, health, and society for the enhancement of

healthcare delivery. It refers to a broad array of technologies,
including mobile health, wearable devices, and telehealth
[142]. Such tools can be leveraged to improve patient
convenience and reduce the need for patients to travel to
study sites, making it more likely that patients will enroll and
remain in a clinical trial. While the idea of a completely virtual
clinical trial (otherwise known as a “site-less” clinical trial
where everything is conducted remotely) has not been widely
adopted yet, there are still many ways that digital health has
been leveraged to reduce cancer patient travel to clinic sites.
Examples of tools that have been utilized in cancer clinical
trials to reduce travel time include acquiring patient consent
virtually [143, 144], remote monitoring devices and wearables
that collect patient data and monitor changes in key
indicators (e.g., weight, blood pressure) [145], and telehealth
visits for routine checkups [146]. Recently, there has been
increased interest among technology companies and drug
sponsors to provide end-to-end virtual clinical trials, but no
such cancer therapeutic trials have been reported to date.

Costs

Participating in clinical trials involves both direct medical
costs and indirect costs like transportation and lodging.
Costs of participating in a clinical trial are a major concern
and negatively affect participation [6, 30, 61, 95, 111, 139].
Trial design—particularly the frequency and array of services
and tests required—plays an important role in the costs
patients may incur, with studies showing that overall direct
medical costs within a clinical trial can range from being
cheaper than care outside of a trial to up to 10% higher
in trials than outside of trials [30, 147-150]. While direct
medical patient costs within any given trial may or may not

“I'm not sure we have reached the balance in that the informed consent continue to

be long and it may be that the best informed-consent comes from discussion rather

than the patient reading the informed consent document.”

—Worta McCaskill-Stevens, MD, MS Chief, NCI Community Oncology and Prevention Trials Research Group



differ from the patient’s cost if they were treated outside of a
trial, the perception can nonetheless serve as a disincentive.
Even nominally increased treatment costs have been
demonstrated outside of the trial setting to cause patients to
abandon their cancer treatments [151].

Most medical care costs in the United States are paid for
through some form of health insurance, either public or
private; however, insurers have often denied payment for
experimental treatments. Historically, any patient care that
occurred while that patient was taking part of a clinical trial
was not covered by insurance, and this served as a deterrent
for patients to enroll in clinical trials. The design of most
cancer clinical trials, however, includes what is known as
the “standard-of-care” treatment. This is the treatment that
would routinely be administered outside of a clinical trial.
In most NCI-sponsored cancer trials, a new drug or agent
is simply used in addition to the usual course of care and
compared to the standard to see how it works. In recognition
of the role that standard of care plays both inside and outside
of clinical trials, many states had instituted requirements
for private insurance to cover any portion of cancer clinical
trial treatment that represent standard of care. Since insurers
would be responsible for routine care costs for the patient
if they did not enroll in a trial, this did not represent an
additional cost for the insurers. It also reduced a disincentive
for patients, who may have otherwise feared being denied
insurance coverage of care during participation in a clinical
trial. While a national law has now superseded most of
these state laws (discussed further below), awareness of
these state policies was not uniform among socioeconomic
and demographic subgroups. For example, three years after
California implemented a state mandate that private insurers
cover routine care costs in cancer clinical trials, awareness
of the policy change was lower among minorities and lower-
income individuals [152], raising the concern that despite
broader coverage of trials, underrepresented groups may not
take advantage of such coverage.

In 2000, triggered partly by the observation that Medicare
patients were underrepresented in cancer clinical trials, the
Clinton administration issued an executive order requiring

the Centers for Medicare and Medicaid Services (CMS) to
provide Medicare coverage for routine care costs within
therapeutic clinical trials [29]. This includes any medical
complications that may occur during the trial, which can be
a major concern for patients. This coverage is important,
as two-thirds of cancer patients are age 65 or older, and are
typically covered by Medicare. Subsequent to this policy
change, enrollment of patients who had Medicare along
with supplemental insurance increased in cancer trials,
while those with Medicare alone did not [33]. This implies
that copays and deductibles experienced by those without
supplemental insurance still represent a significant barrier
for trial participation.

By the early 2000s Medicare covered routine care costs in
cancer clinical trials, but the coverage landscape for private
insurance still varied greatly by state depending on each state’s
laws. Analyses comparing trial enrollment between states
based on trial coverage mandates yielded different results,
including a finding of no difference in enrollment [153], to
significant differences in enrollment and an insurance denial
rate of 13% [154]. In addition, many employers offering
coverage to employees across state lines were subject to
federal rather than state insurance product laws.

In 2010, as part of the Affordable Care Act (ACA), a national
policy change occurred that required private insurance plans
to cover routine care costs within clinical trials for cancer
or other life-threatening diseases. The policy took effect in
January of 2014; however, grandfathered plans (that were
in existence at the time the law was signed in March 2010)
were exempted from the requirement. A grandfathered plan
jeopardizes its exemption if it reduces benefits or raises costs
beyond those in effect in March 2010 [155]. The effect of
the new policy on overall cancer clinical trial enrollment is
unclear. In one analysis, insurance approvals for early phase
cancer trials increased and delays of longer than two weeks by
insurance carriers in their approval of expenses dropped after
the policy’s implementation [156]. Other studies have shown
ongoing challenges with private insurance plans adhering
to the requirements, with over half of 252 surveyed cancer
sites continuing to experience insurance denial in 2014 [157].
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Importantly, states have been given extensions to allow non-

ACA compliant plans to stay on the market, meaning not all
plans are required to offer clinical trial coverage [158]. A more
recent executive order signed in October 2017 has opened the
insurance market to additional types of insurance plans that
are not compliant with ACA requirements [159]. These rules
have not been finalized, and, depending on plan offerings and
enrollment, this may affect the number of cancer patients
that have coverage for clinical trial participation.

Medicaid, the public insurance program for low-income
children and adults that is jointly sponsored by the federal
government and individual states, does not have a federal
requirement to cover routine care costs associated with cancer
clinical trials. Medicaid clinical trial coverage requirements
vary by state, with few states having statutory requirements
and far more operating under voluntary agreements to cover
cancer clinical trials [160]. Inconsistent or unclear coverage of
cancer clinical trials in the low-income population potentially



widens the disparity in who takes part in clinical trials. For
uninsured patients, the patient or provider would have to
find ways to seek financial support for routine care costs,
perhaps through local or national charities.

Beyond medical expenses, patients also incur indirect
expenses associated with travel, parking, or lodging when
participating in a clinical trial. One study examining
indirect costs incurred as part of clinical trial participation
found an average of $600 in indirect costs per month for
participants [161]. Offering to reimburse patients for those
costs significantly increased overall enrollment [162] and
may also increase minority participation [163]. A survey of
lung cancer patients showed that reimbursement for travel
and lodging was a basic expectation as a condition of trial
participation [164].

While providing financial reimbursement to research
participants for expenses can improve recruitment, it is
not without controversy because of the potential to unduly
influence participation decisions [165]. The Belmont Report,
which serves as the basis for research ethics, states that
agreement to participate in research is only valid if it is given
voluntarily, which is defined as free of coercion or undue
influence. Undue influence can be through an “excessive,
unwarranted, inappropriate or improper” reward, but the
report does not quantify what is considered excessive [8].
It further notes that normally acceptable incentives could
be seen as undue influences if the participant is vulnerable.
The Common Rule, which is the regulation governing most
federally funded or regulated research, codifies the Belmont
report, but does not add much clarity on compensation. It
directs researchers and institutional review boards to ensure
that undue influence is not exerted to obtain participation
of research participants, calling special attention to avoiding
undue influence in economically disadvantaged populations
[134]. Studies have shown, however, that while money is
more of an incentive for those with lower incomes, the ratio
of increased participation to increased incentive is the same
regardless of income [166].

Outright payment of patients for trial participation is
possible, and has been proposed as a way to boost trial
enrollment, but this model is typically never applied in
cancer, although it is more common among healthy trial
participants. Importantly, because of Medicare policy, which
prohibits the offer or payment of remuneration to induce a
person to buy an item or service that will be reimbursed by a
federal health care program, sponsors cannot pay a Medicare
patient to be on a clinical trial and still charge that patient’s
routine care costs to Medicare [167].

Taken together, the regulations allow financial payments for
research participation, but encourage caution about how
much influence that payment should play. A survey of IRB
members found that nearly all thought it was appropriate
to “reimburse” for expenses, but just over half felt it was
appropriate to pay simply as an “incentive” for participation
[168]. FDA has also clarified that it does not consider
reimbursement for patient costs like parking and lodging as
problematic [169, 170]. Nonetheless, ambiguity and concern
of running afoul of research participant protections seems to
still be present, as reimbursement of patient ancillary costs is
still rare in cancer clinical trials.

With sponsor reimbursement of ancillary costs still relatively
rare, many patient support organizations offer services that
can help offset some of these costs. Examples include the
American Cancer Society’s Road to Recovery program that
offers free rides to appointments [126], and their network of
Hope Lodges that provide free lodging for cancer patients and
their families during treatment [171]. The Lazarex Cancer
Foundation provides direct reimbursement of ancillary costs
to qualifying patients enrolled in clinical trials [172], and
patients seen at the NIH clinical center in Bethesda MD can
obtain support from the Friends of the Clinical Center [173].
Some state Medicaid programs also include non-emergency
medical transport (NEMT) benefits, recognizing that for
poorer patients, providing transportation to and from
Patient
navigation services can help connect interested patients with

appointments is critical to patients receiving care.

services like those listed above in order to support patients
interested in clinical trials [137].



Mary Clare

Mary Clare had just started a new job and found that she was not feeling well, leading her to go to her doctor for a
check up. Her doctor ordered a blood test, which revealed that Mary Clare had acute myeloid leukemia (AML). Upon
her diagnosis, she received the standard treatment at a teaching hospital. From the beginning, her oncologist provided
ongoing education about clinical trials so that when she was approached about joining a trial after completing her
treatment, Mary Clare already possessed a good understanding of clinical trials. Knowing that the likelihood of recurrence
for her cancer was high and that she could help contribute to society with her participation, Mary Clare decided to enroll
in the trial, which was testing a vaccine against recurrence.



Trial-Design Barriers

Overview

When someone is diagnosed with cancer, the portfolio of
open clinical trials locally and nationally determines whether
or not a trial is available for them to enroll in. While a patient
could enroll in a matching trial if it is open somewhere in
the country other than the region in which they live, such
travel can pose a significant, and sometimes insurmountable,
barrier. Studies have found that for between 41% and 60% of
patients seeking treatment, no clinical trial exists at their
treatment location for their cancer (see Table 1, page 8). Even
for those patients with trials locally available for their type of
cancer, many will not be able to enroll due to more detailed
eligibility criteria. In total, only around a quarter to a third
of cancer patients have the ability to enroll in a therapeutic
cancer clinical trial. At the same, up to one in five cancer
clinical trials fails to enroll sufficient patients to meet the
study objectives, painting a landscape where many patients
have no trial options, while simultaneously many trials fail
because of a lack of patients. This chapter examines how
the design of trials can affect both patient trial enrollment
opportunities and trial success.

Trial Design—Supply and Demand of
Trial Openings to Eligible Patients

Clinical trials are designed to collect data in a clinical
setting in order to answer a specific research question. The
questions can range from assessing whether a novel therapy
that may have had little or no prior use in humans will be
safe and effective, to determining if there are differences
in outcomes between well-established therapies. For each
research question, the specifics of the question will dictate
the overall design of the trial, as well as the number of
patients needed to demonstrate the safety and efficacy of the
therapy under investigation. Historically, cancer therapeutics
have been developed for organ-specific cancers (e.g. breast,
lung, or kidney cancers). Further, therapies are also typically
targeted to a certain stage of cancer and increasingly focused
on a certain molecular biomarker that may be present in one
or more cancers (e.g. HER2). Specific clinical trials, therefore,
typically limit participation to individuals with specific
cancer types, stages and biomarkers; however, exceptions

do occur, with some clinical trials offering broad eligibility
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across cancer types. Trials are also typically designed to
enroll a minimum number of patients in order to collect
enough data to reliably answer the scientific question around
which they are designed.

In order to be successful, therefore, clinical trials must enroll
a minimum number of patients with very specific attributes.
Once a trial is designed and opened, accrual occurs by
screening patients at one or more sites and enrolling those
that meet the eligibility criteria and consent to be part of
the trial. This, however, depends on eligible patients being

available at the trial sites. If the trial is designed to accrue

patients that either do not exist at the sites where the trial is
open, are extremely rare, or if there are other trials competing
for the same patients, a trial is more likely to fail to accrue
sufficient patients.

When a trial fails to accrue, not only is the opportunity to
advance patient treatment through the knowledge generated
by a trial lost, but the efforts of the patients who volunteered
to be part of the failed clinical trial are also lost. These failed
trials also consume limited financial resources and staff
time that could have been used on successful trials. Studies
indicate that between 18% and 40% of centrally sponsored




“It is rational to try to enroll a population that is more representative of the actual

population that will benefit from the treatment and so we try to think carefully about

the inclusion/exclusion criteria. That also has the added benefit for us of reducing

cost because we are reducing the number of patients we have to screen.”

NCI trials fail to meet sufficient accrual goals to answer the
study question [174-176], with somewhere between several
hundred to a thousand patients per year enrolled in these
trials. A broader study looking at cancer trials across all
sponsors similarly found a rate of failure due to low accrual
of 20%, with more than 6,800 patients per year enrolled in
these failing trials [177].

An inadequate number of patients meeting a trial’s design
requirements is only one reason that a trial might fail to
accrue. Other barriers may prevent potential participants from
enrolling, including high levels of competition among trials
for a limited pool of patients. An analysis of NCI trial accrual
failures found that poor accruing trials had twice the number
of competing trials per diagnosed patient and also required
enrollment of a greater fraction of the overall diagnosed
population than non-failed trials [176]. In other words, these
trials were by design much more difficult to accrue patients
to. Such an analysis can be conducted on a more local level as
well. A group at the Kimmel Cancer Center developed a model
that could successfully predict which trials would fail at their
location due to a lack of eligible patients [178]. The model
evaluated the number of medically eligible patients based
on the trial requirements, allowing a user to vary assumed
willingness of the eligible population to participate (e.g. 50% of
eligible patients would be willing to enroll) to determine if the
necessary annual recruitment needs could be met. While this
model was able to predict failure of a trial with 95% accuracy,
it had no power to predict success. Such analyses may be
especially important in drug development areas with high

— Joanne Lager, MD, Head, Oncology Development, Sanofi

research activity, such as in the field of immuno oncology (10).
A 2017 global assessment of 1O trials found that 940 IO agents
were in clinical development with 3,042 clinical trials testing
these agents that would require over half a million patients
to satisfy the clinical trial openings [179]. The authors of the
study concluded that it is unrealistic to expect most of the
investigator-initiated trials in this evaluation to ever achieve
the designated enrollment targets.

Trials sponsored through the NCI Experimental Therapeutics
Clinical Trials Network (ETCTN) must undergo a feasibility
analysis for phase I or II clinical trials that asks investigators

“«

to project enrollment based on comparison to “...similar
completed and ongoing trials in the same or similar patient
population.” The analysis requests that already open NCI
trials that might compete with such trials be factored
into such analyses [180, 181]. Importantly, NCI does not
require investigator-initiated trials it funds to conduct such
feasibility requirements, although individual institutions

where the trial is initiated may.

NClisoneofthelargestsingle sponsorsof cancer clinical trials,
and annual enrollment into NCTN trials ranged from a low of
just over 8,000 patients in 1996, increasing over three-fold to
a peak of 29,000 before settling at its current limit of 17,000
openings (12,000 adults) [3, 182]. While this represents 1% of
the number of individuals annually diagnosed with cancer,
these enrollment figures do not include NCI-sponsored,
A broader
analysis of cancer clinical trial openings in the U.S. across all

investigator-initiated trials or industry trials.
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sponsors using data from ClinicalTrials.gov has estimated
that in 2017 there were just over 134,000 openings in cancer
treatment clinical trials in the U.S. that patients with cancer
could enroll in, representing just under 8% of the annual
diagnoses of cancer. When compared with the calculated
enrollment rate of 8% found in Table 1, this suggests that on
a macro scale, enrollment opportunities are closely matched
with current enrollment rates [183].

There are very few analyses of how available cancer clinical
trial openings nationwide for specific cancers compare with
the number of available patients. The Pancreatic Cancer
Action Network (PanCAN) conducted one such study looking
at how available pancreatic clinical trial openings in the
U.S. compared with the incidence of four specific subtypes
of pancreatic cancer in 2011 [116]. The model assumed
that only 20% of patients would ultimately be eligible for
clinical trials, and that if the full 20% enrolled, three of the
four subtypes of pancreatic cancer would take multiple
years to meet overall accrual goals, ranging from 1.3 to 4.2
years. The fourth subtype of cancer had a significant excess
of patients available relative to trial openings, and even with

the 20% assumption those trials could enroll in less than a
year. Importantly, actual enrollment was calculated to be just
under 4.6% of pancreatic cancer patients.

Inclusion/Exclusion Criteria

In addition to major characteristics like cancer type, stage,
and biomarker status, clinical trials also have additional
requirements on potential participants that further limit
the patients who can take part. These exclusions can serve
important reasons related to the desire to maintain patient
safety and to establish a study cohort with a similar patient
profile, in order to more accurately assess the response of
patients to the investigational treatment [22]. Common
exclusion criteria include overall performance status,
prior therapies, age, presence of comorbidities, history of
prior malignancies, HIV status, organ function, and brain
metastases. It is also common to include criteria for organ
function (i.e., serum creatinine, liver enzymes, cardiac
ejection fraction or ECG) independent of relevance to the
compound being studied or the patient population under
evaluation. These criteria are often copied and pasted from
prior protocols to new ones without evaluation regarding their

Recognizing the opportunity to lessen a barrier to trial participation, ASCO, FDA and Friends of Cancer Research have proposed
changing what are often considered “default” inclusion/exclusion criteria [185], building off of previous IOM recommendations [85].

Specifically, they made the following recommendations.

e Brain Metastases: The systematic exclusion of treated and/or stable brain metastases should be eliminated [186]. An evaluation
of commercial cancer INDs in 2015 showed that 77.4% of protocols had excluded known or active brain metastases, while 47.1%

allowed treated or stable metastases [187].

e Minimum Age: Where a disease spans pediatric and adult populations, the minimum age of enrollment should go down to age
12. Where there is scientific rationale for likelihood of benefit from targeting the same molecular pathway in pediatric as adult

patients, pediatric-specific cohorts should be included [188].

¢ Organ dysfunction: Liberal creatinine clearance should be used to measure renal function. If renal excretion is not significant.
Cardiac ejection fraction tests should not be used for exclusionary criteria where there is no known cardiac risk, and cardiac
function should be determined by investigator use of clinical classification system [189].

e HIV/AIDS: Default exclusion of HIV+ patients should no longer occur, but rather HIV+ patients who are relatively healthy and at
low risk for AIDS-related outcomes should be able to participate on cancer trials. [190]. In 2015 84.2% of commercial cancer INDs

had excluded known or active HIV / AIDs.

e Prior and concurrent malignancies: Prior malignancies should exclude patients if treatment was completed two years prior
and no evidence of disease. Patients with a concurrent malignancy should also be included if they are clinically stable, and the

concurrent cancer is not in need of tumor-directed therapy [189].
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FIGURE 11: Relatively common cancers, like lung cancer, may be made up of many rare genetic subsets as indicated here. Clinical trials targeted
toward a single subset require molecular screening of a large number of patients to identify the few patients with a given genetic alteration.

scientific relevance to the therapy under investigation [184].
While they can provide a more uniform pool of participants,
these requirements can also create a trial population that
isn’t representative of the population with the given disease,
often resulting in a trial population that is younger and
healthier than most patients with the disease being studied.
In addition to calling into question the generalizability of
trial results, these restrictions also exclude otherwise willing
participants from taking part in clinical trials making accrual
more difficult. It is estimated that on average just over 17%
of cancer patients are excluded on the basis of these criteria
(see Table 1, page 8).

Trial Design - Targeted Therapies
At one time, cancer was thought to be one disease, but over
timescientificadvances haveled the better characterization of

different types of cancer. Cancers were first subdivided into the
organs where they occurred (e.g. lung, brain, colon), and then
as diagnostic techniques improved even these site-specific
diagnoses were further refined by tissue characterization
(e.g. small-cell versus non small-cell lung cancer). Even more
recently, the advent of genetic testing techniques has allowed
further differentiation of cancers based on specific genetic
alterations. The result of this detailed characterization has
been the development of targeted therapies that have shown
increased activity in genetic subsets, and can save patients
from receiving treatment that they are unlikely to benefit
from, but this sub categorization introduces significant
challenges to conducting clinical trials. Specifically, many
of these cancer subsets may only represent less than 10%
of patients affected by the cancer and makes finding and
enrolling these relatively rare patients more difficult.
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The ALK mutation in lung cancer, for example, occurs in
approximately 5% of diagnosed patients, meaning that a
screening protocol of prospective lung cancer patients for
a trial of an ALK-targeted drug would involve 19 patients
found to be ineligible for every patient identified with an
ALK mutation. Drugs targeting other lung cancer mutations
would have similar failure rates, and if diagnostic tests were
for single mutations, a patient could conceivably have to
undergo multiple screenings in an attempt to find a matching
trial. In addition to the delay and inconvenience involved for
patients to undergo such sequential tests, often there is not
enough tissue available to conduct multiple separate tests.

Testing tissue for a wide array of genetic mutations or
molecular markers at once is an approach that can address
some of the limitation of multiple single-gene tests; however,
if different trials require their own diagnostic test, the use
of a common diagnostic panel can be difficult. So-called
“Master protocols” have been developed to address this
challenge [144] and include Lung-MAP [191] in lung cancer
and NCTI’'s Molecular Analysis for Therapy Choice (MATCH)
trial [192]. Such trials allow greater coordination of what
would otherwise be separate clinical trials.

While genetic testing of tumors can provide a patient with
critical information for finding clinical trials for which he /
she is eligible, such screening is not always performed during
routine clinical care. Historically, such tests have not always
been paid for by insurers, leaving patients to either pay
for such tests themselves or find a clinical trial that would
provide the testing as part of trial prescreening. In November
2017, the Centers for Medicare and Medicaid Services (CMS)
proposed to provide Medicare coverage of next-generation
sequencing of broad panels of genes in tumor samples. This
coverage applies to specific situations, but included in this
proposed coverage are tests administered as part of NCI-
sponsored clinical trials [193].

Patient-Focused Trial Design

The design and development of clinical trials has traditionally
been dominated by scientists and clinicians; however, patients
and patient advocates are increasingly taking greater roles in
this process. This involvement has been shown to lead to new
patient-reported outcomes measures [194-196], trial designs
more attractive to patients (e.g, reducing frequency or types
of testing and number of procedures), more ethically sound
(e.g., allowing crossover if a patient progresses), and more
likely to succeed [64, 197-201]. Recent modeling has even
predicted that patient engagement can reduce trial costs
by tens of millions of dollars due to the avoidance of post-
initiation protocol amendments that might otherwise occur
to address accrual challenges [202]. Patient advocates also
might help modify frequency or types of testing, reduce time
off-therapy prior to enrollment, decrease number of visits, or
make risky procedures optional.

Some of the earliest examples of engaging patients and their
advocates include community based participatory research
(CBPR), which is an approach to health services research
that partners with communities in selecting research topics
and designing research. More recently, patient engagement
in research has grown rapidly through concerted policy
and programmatic efforts. The Patient Centered Outcomes
Research Institute (PCORI) was created in 2010 as part
of the Affordable Care Act, with a mission to “...promot[e]
high-integrity, evidence-based information that comes from
research guided by patients, caregivers, and the broader
healthcare community,” and has funded over $1.6 billion in
research that both requires patient engagement and advances
the methodology for doing so [203, 204]. In 2012 the fifth
renewal of the Prescription Drug User Fee Act (PDUFAV) was
passed, which funds FDA operations, but importantly it also
formallyintroduced greater patient engagement at the agency
through the creation of a patient-focused drug development
program [47]. The 21st Century Cures Act, passed in 2017,
continued to promote patient engagement, requiring the
agency to produce a series of detailed guidance documents
on how to engage patients in the drug development process
[205] and providing clarity on how FDA will view such
activities in the context of drug development.



Glen

In 2011, Glen was diagnosed with stage lll prostate cancer. Upon receiving his diagnosis, Glen researched his treatment
options. Of the five oncologists that Glen spoke with while exploring his options, he was most impressed by the fifth at
the University of Chicago, who suggested a clinical trial comparing hormone therapy that could be taken orally instead of
through an injection. Glen liked that the doctor was open and easy to talk to - he explained the clinical trial in depth, how
it was designed, and potential benefits of being on the trial.

While Glen liked the oncologist at the University of Chicago, he was still unsure about what treatment would be best for
him. There were many treatment options open to him that were already approved by the FDA and proven to work. To
help him decide which treatment option to pursue and whether to enroll in the clinical trial, Glen spoke with two prostate
cancer survivors who had undergone conventional therapies and experienced negative side effects. He also carefully
weighed the clinical trial design, ensuring that he would know which treatment he received. In the end, the doctor’s
openness, the potential for improved quality of life with oral hormone therapy, and the transparency with which the trial
was designed and communicated to him, convinced Glen to enroll in the clinical trial.

Today, Glen is in remission for his prostate cancer. During the latter half of the trial when his treatment was completed,
Glen saw his doctor every six months for ongoing monitoring until 2017. Glen believes that participating in the clinical trial
has given him access to many benefits, including a better treatment option with fewer side effects and ongoing care and
monitoring beyond the initial treatment stage from an attentive team of health care providers.

Despite the many benefits of a clinical trial, Glen believes that transparent trial design is key to earning patients’ trust
and encouraging enrollment. In 2015, after he was in remission for his prostate cancer, Glen was diagnosed with stage |lI
Merkel cell carcinoma. Glen participated in a focus group seeking patient input about an upcoming clinical trial. Despite
having few treatment options for his cancer, Glen expressed that he would not participate in the trial because it was a
double-blind study, meaning he would not know whether he received standard of care or the experimental therapy.
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Glossary

Unless indicated, definitions are derived from
https://www.cancer.gov/publications/dictionaries

Accreditation — A process of review that allows healthcare
organizations to demonstrate their ability to meet regulatory
requirements and standards established by a recognized
accreditation organization.!

Accrual - The process of placing patients in a clinical trial.?

Biomarker - A biological molecule found in blood, other
bodily fluids, or tissues that is a sign of a normal or abnormal
process, or of a condition or disease. A biomarker may be
used to see how well the body responds to a treatment for
a disease or condition. Also called molecular marker and
signature molecule.

Blinded trial - A type of trial in which the patients (single-
blinded) or the patients and their doctors (double-blinded)
do not know which drug or treatment is being given. The
opposite of a blinded trial is an open label trial.

Clinical trial - A type of research study that tests how
well new medical approaches work in people. These studies
test new methods of screening, prevention, diagnosis, or
treatment of a disease. Also called a clinical study.

Cohort - A group of individuals who share a common trait,
such as birth year. In medicine, a cohort is a group that is
part of a clinical trial or study and is observed over a period
of time.

Comorbidity - The condition of having two or more diseases
at the same time.

Control group/arm - In a clinical trial, the group that does
not receive the new treatment being studied. This group is
compared to the group that receives the new treatment, to
see if the new treatment works.

Eligibility criteria - In clinical trials, requirements that must
be met for a person to be included in a trial. These requirements
help make sure that participants in a trial are like each other in
terms of specific factors such as age, type and stage of cancer,
general health, and previous treatment. When all participants
meet the same eligibility criteria, it is more likely that results of
the study are caused by the intervention being tested and not
by other factors or by chance.

Equipoise — The assumption that there is not one “better”
intervention present (for either the control or experimental group)
during the design of a randomized controlled trial. It provides the
principled basis for medical research involving patients randomly
assigned to different treatment arms of a clinical trial, and is
considered a necessary feature for clinical service practitioners to
ethically enroll patients into clinical trials.®

Exclusion criteria - The factors specified in a trial protocol
that disqualify someone from participating in a clinical trial.*
(see also eligibility criteria)

Experimental group/arm - The group in a clinical research
study that receives the drug, vaccine, or other intervention
being tested.

Genomic/genetic signature — Most specific fingerprint that
can unambiguously identify most people on earth.’ It is the
complete blueprint for the construction of proteins. Much like
people, cancer tumors also have unique genomic signatures.®

Histology — The study of tissues and cells under amicroscope.

Inclusion criteria - The factors specified in a trial protocol
that allow someone to participate in a clinical trial.” (see also
eligibility criteria)

Informed consent - A process in which patients are given
important information, including possible risks and benefits,
about a medical procedure or treatment, genetic testing, or
a clinical trial. This is to help them decide if they want to
be treated, tested, or take part in the trial. Patients are also
given any new information that might affect their decision to
continue. Also called consent process.



Master protocols — One overarching trial protocol designed
to answer multiple questions. Master protocols may involve
one or more interventions in multiple diseases or a single
disease with multiple interventions.®

Navigator - An individual who could educate and empower
patients, serving as their advocate in navigating the health
care system.’

Observational study - A type of study in which individuals
are observed or certain outcomes are measured. No attempt
is made to affect the outcome (for example, no treatment is
given).

Patient-reported outcome (PRO) - Any report of the status
of a patient’s health condition that comes directly from the
patient, without interpretation of the patient’s response by a
clinician or anyone else."

Phase I trial — The first step in testing a new treatment in
humans. A phase [ trial tests the safety, side effects, best dose,
and timing of a new treatment. It may also test the best way
to give a new treatment (for example, by mouth, infusion into
a vein, or injection) and how the treatment affects the body.
Phase I clinical trials usually include only a small number of
patients who have not been helped by other treatments.

Phase II trial — A trial that tests whether a new treatment
works for a certain type of cancer or other disease (for
example, whether it shrinks a tumor or improves blood test
results). Phase II trials may also provide more information
about the safety of the new treatment and how the treatment
affects the body.

Phase III trial — A trial that tests the safety and how well a
new treatment works compared with a standard treatment.
In most cases, treatments move into phase III trials only after
the meet the goals of phase I and II trials. Phase III trials may
include hundreds of people.

Phase IV trial/Real World trial/late phase trial - A type
of clinical trial that studies the side effects caused over time
by a new treatment after it has been approved and is on the
market. These trials look for side effects that were not seen
in earlier trials and may also study how well a new treatment
works over a long period of time. Phase IV trials may include
thousands of people.

Placebo - An inactive substance or other intervention that
looks the same as, and is given the same way as, an active drug
or treatment being tested. The effects of the active drug or
other intervention are compared to the effects of the placebo.

Prescreening — Basic patient matching to cancer clinical
trial eligibility criteria based at the very least on age, sex,
cancer location, and stage.!

Principal investigator (PI) - The person(s) in charge of a
clinical trial or a scientific research grant. The PI prepares
and carries out the clinical trial protocol (plan for the study)
or research paid for by the grant. The PI also analyzes the
data and reports the results of the trial or grant research.

Proteomic signature — The complete set of proteins produced.
Different cancers and tumors vary in the types and amounts of
proteins they produce, which allows them to be profiled and
categorized into subtypes based on these variations."

Randomization - The process by which human subjects are
assigned by chance to separate groups that compare different
treatments or other interventions. Randomization gives each
participant an equal chance of being assigned to any of the groups.

Registrational clinical trial - A trial that is planned to
move forward for review by the FDA, either as a new agent or
to expand labeling for new indications."

Trial protocol — A detailed plan of a scientific experiment.
It states what the trial will do, how it will be done, and why
it is being done. It explains how many people will be in the
trial, who is eligible to take part in it, what drugs or other
interventions will be given, what tests will be done and how
often, and what information will be collected.



Glossary

Acronyms

AMC - Academic medical center

CBPR - Community-based participatory research

CoC - Commission on Cancer

CRA - (Clinical Research Associates

CRC - Clinical Research Coordinator

CRO - Contract research organization

CTA - Clinical Trial Agreements

ETCTN - Experimental Therapeutics Clinical Trials Network

FDA - U.S. Food and Drug Administration
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