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Abstract

Background: Barriers to cancer clinical trial participation have been the subject of frequent study, but the rate of trial
participation has not changed substantially over time. Studies often emphasize patient-related barriers, but other types of
barriers may have greater impact on trial participation. Our goal was to examine the magnitude of different domains of trial

barriers by synthesizing prior research.

Methods: We conducted a systematic review and meta-analysis of studies that examined the trial decision-making pathway
using a uniform framework to characterize and quantify structural (trial availability), clinical (eligibility), and patient/physi-
cian barrier domains. The systematic review utilized the PubMed, Google Scholar, Web of Science, and Ovid Medline search
engines. We used random effects to estimate rates of different domains across studies, adjusting for academic vs community

care settings.

Results: We identified 13 studies (nine in academic and four in community settings) with 8883 patients. A trial was
unavailable for patients at their institution 55.6% of the time (95% confidence interval [CI] = 43.7% to 67.3%). Further, 21.5%
(95% CI = 10.9% to 34.6%) of patients were ineligible for an available trial, 14.8% (95% CI = 9.0% to 21.7%) did not enroll, and
8.1% (95% CI = 6.3% to 10.0%) enrolled. Rates of trial enrollment in academic (15.9% [95% CI = 13.8% to 18.2%]) vs community
(7.0% [95% CI = 5.1% to 9.1%]) settings differed, but not rates of trial unavailability, ineligibility, or non-enrollment.
Conclusions: These findings emphasize the enormous need to address structural and clinical barriers to trial participation,
which combined make trial participation unachievable for more than three of four cancer patients.

Patient participation in clinical trials forms the backbone of
cancer clinical research. Clinical trials are the key step in ad-
vancing new treatments and improving outcomes. With
greater participation, trials can be conducted more rapidly and
efficiently and new treatments can be discovered more
quickly, benefitting all patients with cancer. Moreover, trials
present patients the opportunity to access the newest avail-
able treatments, so access to trials should be equitable and
easy for patients.

The vast majority of adult patients with cancer do not partic-
ipate in clinical trials. It is commonly assumed that only 2%-3%
of adult cancer patients participate in clinical trials (1-4), even
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though most Americans view clinical trial participation favor-
ably (5). This gap between the willingness of patients to partici-
pate in trials and their actual participation rates suggests there
are numerous barriers to trial participation, many of which are
modifiable.

The identification of these barriers to trial participation and
efforts to remove such barriers represent critical research objec-
tives for cancer investigators. Barriers to trial participation have
been the subject of much research, with a major emphasis on
patient-related barriers (6-10). Because patients ultimately de-
cide whether to participate in a trial, this is an appropriate ave-
nue of research. However, this emphasis may be interpreted to
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indicate that patients themselves are the primary limiting fac-
tor to improving trial enrollment.

The rate of trial participation has not changed substan-
tially over time (1-4). One reason could be that patient-
related barriers represent only one of several domains of po-
tential trial barriers. Structural factors also play a large role,
especially the local availability of trials appropriate for a
patient’s cancer type and stage. Efforts to modernize clinical ex-
clusion factors for trials have been a recent focus (11,12).
Physicians play a vital role in helping patients determine treat-
ment choice, and patients often look to their physicians to inform
them of clinical trials (13,14). Yet physicians may lack the appro-
priate support and incentives for participating in clinical research
or may choose not to offer trial participation as an option to their
patients out of concern that it would interfere with the
physician-patient relationship (10,15). Patterns of trial barriers
also vary by institutional setting, an important consideration
given that about 85% of patients receive treatment in the commu-
nity, compared with only about 15% in larger, generally urban ac-
ademic centers (16-21).

Although many studies have examined the type and nature
of barriers to clinical trials, few have characterized the treat-
ment decision-making process about trial participation in the
context of trial barrier domains. A clear understanding of these
barrier domains and the magnitude of their contributions to
nonparticipation in trials is important for guiding policy choices
about how to direct research and resources to improve trial par-
ticipation. Our goal was to examine the magnitude of different
domains of trial barriers by synthesizing prior research under a
uniform framework.

Methods

Conceptual Framework

We specified a framework to characterize treatment decision-
making about trial participation (Figure 1) (22). This framework
stipulates that the treatment decision process is initiated at
cancer diagnosis and clinic visit. A determination is made as to
whether a trial is available for the patient’s cancer type and
stage at the treating institution. The absence of an available
trial represents a structural barrier at sites/institutions. If a trial
is available, the patient is assessed for eligibility based on crite-
ria that typically include performance status, prior treatments,
and comorbidities. Trial eligibility exclusion criteria represent
an aspect of trial design that is a potential clinical barrier for
patients. If the patient is eligible, the physician may then dis-
cuss and offer trial participation to the patient. Only then does
the patient have the opportunity to decide whether to partici-
pate, a determination made at the end of an otherwise long pro-
cess. Thus, eligible patients may not enroll due to either not
being asked or declining when they are asked. These barrier
domains may also vary depending on demographic and socio-
economic attributes (1,6,22-25).

Literature Search

To identify studies that used this framework, we conducted a
computerized literature search using the PubMed, Google
Scholar, Web of Science, and Ovid Medline databases under
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines for articles published between January 1,
1999 and December 31, 2017 (26). We used the search terms

Cancer diagnosis
'

Barrier Domain Clinic visit
_ !
Assessment of No Trial
Structural 4 trial availability . Available
- 1
Trial available
_ !
.. Assessment of ) Patient
Clinical - patient eligibility Ineligible
- |
Patient eligible
- 1
. . Trial discussion ) Not
Physician & trial offer Enrolled
- !
f Vd
IR Patient declines
and offered to participate
_ ' -
Patient - Patient decision =)y Enrolled

Figure 1. Cancer clinical trial decision-making framework. A framework for de-
scribing the clinical trial decision-making pathway stipulates that the treatment
decision process is initiated at cancer diagnosis and clinic visit. A determination
is made as to whether a trial is available for the patient’s histology and stage of
cancer. The absence of an available trial represents a structural domain barrier
at sites or institutions. If a trial is available, the patient is assessed for eligibility,
representing a potential clinical domain barrier of the trial design. If the patient
is eligible, a trial is then discussed and trial participation is either offered or not
offered to the patient; ultimately, the patient decides whether to participate in
the trial and may decline (physician and patient domain barriers). Thus, eligible
patients may not enroll due to either not being asked or declining when they are
asked. Each of these types of barriers may also vary depending on demographic
and socioeconomic attributes.

» o«

“clinical trial accrual,” “clinical trial enrollment,” “enrollment in
clinical trials,” “clinical trial enrollment barriers,” and “patient
participation in clinical trials” in combination with the term
“cancer.” Thus, our full electronic search strategy is summa-
rized as: (“clinical trial accrual” OR “clinical trial enrollment” OR
“clinical trial enrollment barriers” OR “enrollment in clinical tri-
als” OR “patient participation in clinical trials”) AND “cancer,”
filtered according to publication dates in the range January 1,
1999 to December 31, 2017. The full search strategy is outlined
in Supplementary Table 1 (available online). The search was
conducted in October 2018.

Inclusion Criteria

The following criteria were used to identify studies included in
our analysis. First, the studies were required to have been con-
ducted in the United States. Second, they had to include com-
plete data documenting the clinical trial decision-making
process from initial evaluation of trial availability through the
patient’s decision about whether to participate. Studies that
only asked patients whether they participated in a clinical trial
(without evaluating the other pathway elements, ie, trial avail-
ability) or about their willingness to participate in general
(rather than their decision to participate) were excluded from
our analysis. Third, studies had to be representative of the gen-
eral population of patients in one or more cancer settings.
Therefore studies that examined only specific demographic
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PUBMED, n=1,920

Google Scholar, n = 6,060

Web of Science, n =389

Ovid Medline, n = 1,306 (1,648 results, 342
duplicate observations)

Total, n=9,675

v

Duplicates excluded, n = 2,099 ‘

y

‘ Titles / abstracts screened, n = 7,576 ‘

Other topics, n = 7,538 ‘

‘ Full articles searched, n = 38 |

Only overall enrollment assessed, n =5

Only patients with available trials, n = 6

Not representative of patients, n = 2

Multiple observations per patient, n =1

Data inconsistencies/ incompleteness, n = 4
Missing availability or eligibility, n = 2
Surveyed willingness to participate only, n =3
Non-US setting, n =2

y

Included in final analysis, n = 13

Figure 2. Selection of studies included in the analysis.

subgroups were excluded, while studies that focused on specific
cancer types only were included.

Study Selection, Quality Assessment, and Data
Extraction

Titles, abstracts, and full studies were independently screened
by two reviewers (JMU and RV) to ensure consistent data collec-
tion and to reduce the likelihood of subjective interpretation of
study-level results. The same two reviewers extracted data
from the selected studies using a predefined table based on the
clinical trial decision-making framework described above. Any
differences between reviewers about compliance of studies
with the inclusion criteria and data extraction were resolved by
consensus. Our analysis included both published abstracts and
full articles that met the inclusion criteria. Search results from
PubMed included only full articles, whereas those from Google
Scholar, Web of Science, and Ovid Medline included published
abstracts and posters in addition to full articles.

Statistical Analysis

To determine rates of trial unavailability, ineligibility, non-
enrollment, and enrollment, we used meta-analysis for propor-
tions using the R-package “metaphor” (27,28). Summaries of the
individual study effects for each domain were illustrated using
forest plots. Forest plots were generated to provide a visual rep-
resentation of study-specific effects for each domain. Both fixed
and random effects approaches were considered for deriving
summary rates. The fixed effects approach provides a valid

inference about the set of k studies included in the final sample
based on the assumption the k studies share a common effect
or rate (ie, rate of patients enrolled) (29,30). In the fixed effects
setting, effect size differences are assumed to vary only due to
sampling error, so summary measures are weighted according
to study sample size. This assumption can be examined using a
Cochrane Q statistic to test whether the assumption of a com-
mon effect is violated; in the setting of multiple category rates,
the maximum Q statistic is preferred because it represents the
most conservative estimate of the common Q (31-33). We also
calculated the proportion of total variation in study estimates
due to heterogeneity using the I? statistic, with notable (ie, se-
vere) heterogeneity defined as values greater than 50% (34). A
statistically significant Q statistic or high I? statistic would indi-
cate substantial heterogeneity in the study effect sizes, motivat-
ing the use of a random effects approach to better account for
between-study variation (29,30,33). A random-effects approach
takes into account both within- and between-study variance.
Given its advantageous properties (both efficient and approxi-
mately unbiased), we used the restricted maximum-likelihood
estimator (35,36). Further, based on prior evidence that trial par-
ticipation patterns differ between academic and community
centers, we examined whether institutional setting moderated
the study estimates for any domain using meta-regression tech-
niques for moderator analyses (37). If yes, the final overall esti-
mates for each domain were weighted according to the
proportion of patients estimated to receive cancer care in the
academic (15%) vs community (85%) settings, respectively (16—
21). Estimates for each of the domains were examined individu-
ally as a proportion. Because transformed rates may not sum
exactly to one, the rates were normalized after pooling and back
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Cancer
Study type Stage Other restrictions Recruitment period Other site information
Academic
Lara, et al., 2001 (49) Alltypes  Allstages None listed Multiple periods from UC Davis Cancer Center
January, 1997-April,
2000
Martel, et al., 2004 (50) Alltypes  Allstages New patients August 2002 - November  UC Davis Cancer Center
(potentially) 2002
Umutyan, et al., 2008 (52) Alltypes  Allstages None listed October, 2004 - UC Davis Cancer Center
December, 2004
Baggstrom, et al., 2010 (40) NSCLC All stages  None listed January, 2006 — Alvin ] Siteman Cancer
December, 2006 Center
Javid, et al., 2012 (46) Breast ItoIV New patients or new di-  2004-2008 8 SWOG sites
agnosis; age >18'y;
able to read and un-
derstand English
Kanarek, et al., 2012 (47) Prostate  Allstages Patients seen for first January, 2010 - April, Sidney Kimmel
visit 2010 Comprehensive
Cancer Center
Horn, et al., 2013 (45) Lung All stages New patients November, 2005 — Vanderbilt Ingram
November, 2008 Cancer Center
Swain-Cabriales, et al., 2013 (51)  Breast All stages  Histologically confirmed 2009 City of Hope Medical
breast cancer; Center
patients presenting
for second opinion
but not treated at the
site were excluded
Brooks, et al., 2015 (41) Cervix, All stages  Newly diagnosed pri- July, 2010 - January, Multiple GOG
uterus mary or recurrent 2012 institutions E
Community S
Klabunde, et al., 1999 (48) Alltypes  Allstages Age >20y June, 1997 - January, 15 sites in southeastern ﬁ
1998 us
Guarino, et al., 2005 (44) Alltypes  Allstages None listed April, 2004 - August, Physician practice
2004
Go, et al., 2006 (42) Alltypes  Allstages New cancer November, 2003 - Gundersen Lutheran
October, 2004 Cancer Center
Guadagnolo, et al., 2009 (43) Alltypes  Allstages Patients presenting for September, 2006 — Rapid City Regional
initial evaluation January, 2008 Hospital

*All studies included all stages of disease. GOG = Gynecologic Oncology Group; NSCLC = non-small cell lung cancer; SWOG = Southwest Oncology Group; UC =

University of California.

transformation, with the estimated 95% confidence intervals
adjusted accordingly (ie, centered around the normalized esti-
mates) (31). A double-arcsine transformation was used (38).

To examine the sensitivity of the results to the influence of
single studies, we used a “leave one out” procedure by itera-
tively excluding each of the individual studies and recalculating
the overall domain-specific estimates. Results were presented
using a tornado plot.

To address the potential for study bias to influence the
results, we characterized the study profiles for each study in-
cluded in the meta-analysis. Multiple sensitivity analyses were
conducted accordingly. We examined whether the inclusion of
studies focusing on specific cancers—rather than all cancers—
influenced the results, by excluding this subset of studies. We
also examined whether estimates differed by calendar time
based on the completion date of study enrollment. We exam-
ined the sensitivity of the estimates to the assumed rate (85%)
of patients receiving their cancer care in community settings by
varying this rate from 75% to 95% in 5% increments. We also
used the Begg rank correlation test to identify any evidence of
publication bias for any of the domains using the ranktest

function in R (27,39). All statistical tests were two-sided. P val-
ues of less than .05 were considered statistically significant.

Results

Identification of Studies

In total, 9675 studies were flagged by the four search engines,
and after excluding duplicates, 7576 unique studies were identi-
fied (Figure 2). We reviewed the full articles for 38 studies.
Twenty-five were excluded; the reasons for exclusion are noted
briefly in Figure 2, with further details provided in
Supplementary Table 2 (available online). Thirteen studies com-
prised of 8883 patients met our inclusion criteria (Table 1,
Figure 2) (40-52). Nine studies focused on academic care settings
and four focused on community care settings. The majority of
studies (7 of 13, 53.8%) examined patient decision-making pat-
terns in all types of cancers; the remaining studies focused on
breast only (n=2), lung only (n=2), prostate only (n=1), and
cervix/uterine cancers (n=1) (Table 2). All studies included all
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A Trial Unavailable

Study Cases Total Estimate (95% CI)
ACADEMIC 45.4% [36.1%-54.8%)
Lara, et al., 2001 116 247 —— 47.0% [40.8%-53.2%]
Martel, et al., 2004 71 199 — 35.7% [29.2%-42.5%)
Umutyan, et al., 2008 102 269 —— Effect of moderator, 5 5 (3050, 43 3%
Baggstrom, et al., 2010 44 253 —a— p=.16 17.4% [13.0%-22.3%]
Javid, et al., 2012 421 909 — 46.3% [43.1%-49.6%)
Kanarek, et al., 2012 36 88 — 40.9% [30.8%-51.4%)
Horn, et al., 2013 416 1029 o 40.4% [37.5%-43.4%)
Swain-Cabriales, et al., 2013 295 418 —a— 70.6% [66.1%-74.9%)]
Brooks, et al., 2015 481 771 —-— 62.4% [58.9%-65.8%]
COMMUNITY ) 57.3% [43.4%-70.8%)
Klabunde, et al., 1999 1403 2339 i 60.0% [58.0%-62.0%]
Guarino, et al., 2005 232 490 —.— 47.3% [42.9%-51.8%]
Go, et al., 2006 656 1012 Poem 64.8% [61.9%-67.7%]
Guadagnolo, et al., 2009 452 859 —.— 52.6% [49.3%-56.0%]
OVERALL EFFECT - 55.6% [43.7%-67.3%)
Heterogeneity: w/o moderator, y>=483.1, 12 df, p<.001; I°=98.2%
Adjusted for moderator, y2=372.6, 11 df, p<.001; I’=98.0%
0% 20% 40% 60% 80% 100%
B Patient Ineligible
Study Cases Total Estimate (95% CI)
ACADEMIC 23.2% [14.3%-33.6%
Lara, et al., 2001 55 247 —— 22.3% [17.3%-27.7%]
Martel, et al., 2004 77 199 — 38.7% [32.0%-45.6%)
Umutyan, et al., 2008 97 269 —— 36.1% [30.4%-41.9%)
Baggstrom, et al., 2010 127 253 —— 50.2% [44.0%-56.4%]
Javid, et al., 2012 124 909 - 13.6% [11.5%-16.0%]
Kanarek, et al., 2012 17 88 —t 19.3% [11.7%-28.3%)
Horn, et al., 2013 281 1029 - Effect of moderator, 27.3% [24.6%-30.1%]
Swain-Cabriales, et al., 2013 29 418 - p=.84 6.9% [4.7%-9.6%]
Brooks, et al., 2015 38 771 - 4.9% [3.5%-6.6%)
COMMUNITY 21.2% [9.2%-36.7%]
Klabunde, et al., 1999 363 2339 - 15.5% [14.1%-17.0%]
Guarino, et al., 2005 149 490 P 30.4% [26.4%-34.6%)
Go, et al., 2006 94 1012 - 9.3% [7.6%-11.2%)
Guadagnolo, et al., 2009 274 859 P 31.9% [28.8%-35.1%]
OVERALL EFFECT . 21.5% [10.9%-34.6%]
Heterogeneity: w/o moderator, y2=677.1, 12 df, p<.001; I’=98.6%
Adjusted for moderator, ¥2=676.7, 11 df, p<.001; I’=98.7 %
0.2 0.4 0.6 0.8 1.0

Figure 3. Forest plots of the study-level and summary estimates for each domain. A) Trial unavailable. B) Patient ineligible. C) Not enrolled. D) Enrolled. The boxes
show the study-level estimate and the 95% confidence intervals. The overall effect is a summary measure based on the meta-regression analysis accounting for insti-
tutional setting (academic vs community sites) as a moderator, weighted at a ratio of 15:85 based on the estimated proportion of cancer cases treated in the community
setting (85%). The diamond shows the 95% confidence intervals (Cls) for the summary estimates. The P values were calculated from Cochran’s Q test; all statistical tests

were two-sided. The dashed vertical lines indicate the derived estimate within academic and community sites, respectively.

stages of disease. Most studies focused on patients with new
cancer or diagnosis. The recruitment period across the 13 stud-
ies spanned 1997-2012.

Evaluation of Heterogeneity and Moderation

Both the estimated Q (P < .001) and the I? (>95% for three of the
four domains) statistics indicated a high degree of heterogene-
ity across the studies, so a random effects approach was used
(Figure 3). In addition, institutional setting (academic vs com-
munity site) was a statistically significant moderator of the rate
of trial participation (P < .001). Thus, our final random effects
model also included institutional care setting as a covariate.

Summary Estimates

For 55.6% (95% CI = 43.7% to 67.3%) of patients overall, no trial
was available for the patient’s cancer type and stage (Figure 3).
A further 21.5% (95% CI = 10.9% to 34.6%) of patients were not

eligible for an available trial. Among the remaining patients,
14.8% (95% CI = 9.0% to 21.7%) did not enroll and 8.1% (95% CI =
6.3% to 10.0%) enrolled in a trial. In total, structural and clinical
barriers are the reasons for more than three of four patients
(77.1%) not enrolling in clinical trials (Figure 4).

Estimates by Institutional Setting

Trial participation was much greater at academic sites (15.9%,
95% CI = 13.8% to 18.2%) than at community sites (7.0%, 95% CI
=5.1% to 9.1%, P < .001; Figure 3). In contrast, there were no sta-
tistically significant differenecs in the rates of trial unavailabil-
ity (P=.16), ineligibility (P=.84) or nonenrollment by
institutional setting (P =.87).

Additional Analyses

The exclusion of individual studies (“leave one out”) resulted in
relative changes to the trial unavailable rate of at most 5.1%
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Figure 3. Continued.

(range in absolute percentage estimates: 52.8%-58.3%), to the
nonenrollment rate of at most 18.6% (range in absolute percent-
age estimates: 12.8%-17.5%), to the patient ineligibility rate of at
most 18.0% (range in absolute percentage estimates: 18.5%-—
25.4%), and to the overall enrollment rate of at most 11.6%
(range in absolute percentage estimates: 7.5%-9.1%; Figure 5).
These results suggest that the influence of any particular study
in our sample did not dramatically change the findings.

We categorized our sample by newer vs older studies by cal-
endar month and year of completion (recruitment period com-
pletion, after vs before 2006; see dates of completion, Table 2),
separately within academic- and community-oriented studies.
The estimated rates of trial unavailability, ineligibility, non-
enrollment, and enrollment were 51.8%, 24.9%, 15.8%, and 8.5%
for the older studies, and 58.7%, 19.1%, 13.9%, and 7.6% for the
newer studies, respectively. There was no statistical evidence
that rates for the older and newer studies differed for any of the
domains using moderator analysis (P > .05 in all cases).

We allowed the assumed rate of care received in the com-
munity to vary (Figure 6). A 5% deviation from the primary as-
sumed rate of 85% (ie, 80% or 90%) resulted in minimal relative
changes in the percentage estimates for the trial unavailable

rate (at most 1.1%), the trial ineligible rate (0.5%), and the non-
enrollment rate (at most 0.7%). Changes to the overall trial en-
rollment rate were larger but still small (4.9%). A 10% deviation
from the primary assumed rate (ie, 75% or 95%) generated rela-
tive differences that were twice that for a 5% deviation.

No evidence of publication bias was identified according to the
rank correlation test for trial unavailability (P = .31), ineligibility (P
= .51), nonenrollment (P = .77), or enrollment (P = .51). Nearly all
included studies (11 of 13, 84.6%) explicitly indicated that the as-
sessment of trial availability was determined by cancer site (or
“histologic type” or “disease site”) and stage (Supplementary
Table 3, available online). However, one study more broadly de-
fined trial availability as being one that is “appropriate to the
patient’s condition,” which they further indicated can include ei-
ther “cancer site and stage” or “patient class” as pertinent to pros-
tate cancer (47,53,54). Another study was reported as an abstract
only and contains no specific definition (42). With these two stud-
ies excluded, the overall trial unavailability rate increased mod-
estly from 55.6% to 58.3%, a difference that was not statistically
significant (P = .52) using meta-regression moderator analysis.
There were also no differences in estimates of ineligibility (P =
.75), nonenrollment (P = .37), or enrollment (P = .90).

REVIEW
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Figure 4. Magnitude of barriers for each domain for academic sites, community sites, and all sites combined. The P value was derived from a z score in a random effects

model. A two-sided test was used.
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. -5.1% 4.8%
Unavailable ’ °
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Enrolled
mean = 14.8%
Patient ;o 18.5% 25.4% 18.0%
Ineligible
mean = 21.5%
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Figure 5. Tornado plot showing sensitivity analysis results for the “leave one out” method. This approach excludes each of the 13 studies one at a time and recalculates
the overall domain-specific estimates using the specified random-effects approach. Each box shows the range of relative (in white) and absolute percentage (in gray)
increases or decreases in the overall estimated rate for each domain. The primary estimates are also shown.
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Figure 6. Sensitivity of results to the assumed rate of care received in the community. For each domain, we allowed the assumed rate of care in the community to vary
from 65% to 85% (with 75% not shown in the bar graph because this represents the primary baseline against which the alternative estimates are compared). The ad-

justed percentage rate is shown as well as the relative difference in the estimates in the bar graph.

Discussion

This is the first effort to systematically both define and quantify
domains of clinical trial barriers using a meta-analytic ap-
proach. The results are striking in that more than half (55.6%) of
all cancer patients do not participate in trials because no trial is
available for the patient’s cancer type and stage at the treating
center. When a trial was available, an additional 21.5% were in-
eligible. Taken together, these structural and clinical factors are
the reasons more than three of four patients (77.1%) did not par-
ticipate. At the same time, the influence of patient-related fac-
tors and patient choice—which occurs only at the end of an
extensive decision-making process—comprised only a small
portion of barriers to trial participation overall.

The absence of an available trial represents a systemic,
structural attribute of conducting trials in the United States that
reflects two main causes. First, a trial may not be available
where the patient is being treated. Having to travel to partici-
pate in a trial can be an overwhelming burden to patients.
Second, for some cancers, there may not be any trials available
because the cancer is curable, has a very favorable prognosis, or
is rare. In these settings, investing in new treatment develop-
ment may not be a priority given finite resources. The Orphan
Drug Act of 1983 represented an attempt to provide an incentive
to develop new treatments for rare cancers (55,56). Increasingly,
the expansion of biomarker-specific eligibility criteria to tumor
staging may limit trial participation for some patients. The ad-
vent of precision medicine-oriented umbrella trials, which al-
low treatment for patients of any biomarker profile, are
intended in part to help alleviate this trial barrier (57,58).

Clinical trials exclude patients for many reasons related to
the desire to maintain patient safety, and to establish a study
cohort with similar patient profiles to more accurately assess
the response of patients to different treatments (59). One criti-
cism of trial designs is that eligibility criteria are too narrow, ex-
cluding many patients for minimal safety or research benefit
and generating study results based on narrow populations of
patients (60). A collaboration of stakeholders including the
American Society for Clinical Oncology, Friends of Cancer
Research, and the United States Food and Drug Administration
recently published recommendations to modernize eligibility
criteria to ensure that patients are not unnecessarily excluded
from trial participation (11,12). Efforts such as these are vital to
reducing barriers to accessing trials for patients with baseline
comorbid conditions, especially those conditions that have only
limited impact on cancer outcomes.

Nonenrollment of eligible patients in clinical trials can be
due to physician or patient factors. Physicians often decide not
to ask eligible patients about trial participation due to institu-
tional or clinic time/reimbursement constraints, treatment
preference, or other reasons (42,43,46,61). This removes a key
opportunity for patients to consider taking part in a trial.
Surveys have shown that patients look to their doctors as a ma-
jor source of information about clinical trials (13,14) and that
when eligible patients are actually offered trial participation,
they say yes more than 50% of the time (7,25,61-64). Top reasons
patients decline participation include the desire to determine
their own treatment, loss of control, fear of side effects, con-
cerns about costs, and logistical barriers like transportation
(8,25,46,48,49,65,66).

REVIEW



Deleted Text: DISCUSSION
Deleted Text: ,
Deleted Text: 3 out
Deleted Text: 4
Deleted Text:  &ndash; 
Deleted Text:  &ndash; 
Deleted Text: .
Deleted Text: .
Deleted Text: -
Deleted Text:  
Deleted Text: in order 
Deleted Text:  (ASCO)
Deleted Text: ,

)
3]
S
tr
=

254 | JNCIJ Natl Cancer Inst, 2019, Vol. 111, No. 3

Finally, our estimate of the overall trial participation rate
was 8.1%, higher than the 2%-3% rates typically assumed. This
is likely due to the contributions of industry-sponsored trials,
whereas prior evaluations of trial participation emphasized par-
ticipation in government-sponsored research. Indeed, our esti-
mate is consistent with the observation that the ratio of
industry- to government-sponsored trial participation is more
than 2 to 1 (67-69). Our findings about the average participation
rate are supported by at least one population-based survey,
which showed an overall participation rate of 11% (70).
Nonetheless, the rate remains low with numerous adverse con-
sequences. Trials often fail to complete due to poor accrual or
take a very long time to complete, generating less timely and
less influential results (71-73). Additionally, differences by site
type were evident for trial participation, wherein academic sites
were more likely to have patients participate in trials (Figure 3).
These results reflect the fact that academic centers are more of-
ten oriented towards clinical research.

The results of this analysis were robust in sensitivity analy-
ses. There was limited evidence that any individual study find-
ing influenced the results. Also, the results were not
substantively changed under different assumptions about the
proportions of patients receiving care in community settings,
nor was there marked evidence of publication bias or that pat-
terns of trial decision-making have changed over time.

But the study also has limitations. The specification of how
trial availability was determined was available for most but not
all studies. Although the included studies all examined
patients of any stage—an important element of consistency—
not all studies sampled a representative set of cancers, relying
instead on selected cancer types. More generally, the studies
included in this examination may have oversampled research-
oriented sites. If so, the actual overall trial participation rate
may be lower than we estimated, and, conversely, the rate of
structural and clinical barriers may be higher than estimated.
The use of novel data sources that sample a broad spectrum of
both research- and nonresearch-oriented centers—such as in-
stitutional accreditation data—may help clarify the rate of trial
participation.

These findings emphasize the enormous need to address
structural and clinical barriers to trial participation, which com-
bined are the reasons trial participation is not possible for more
than 3 of 4 cancer patients. One focus should be to improve ac-
cess to available trials. Some steps have been taken. The NCI-
sponsored network cancer research groups make their trials
available to all groups through a central participation mecha-
nism (the Cancer Trials Support Unit) and have grown outreach
to embrace community oncologists and their patients.
Numerous portals to identify recruiting trials are available, in-
cluding through cancer.gov. Only by addressing structural and
clinical barriers will the participation rate in cancer treatment
trials be increased in a substantial way.
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