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Abstract

Background—_Clinical trials provide access to innovative, quality cancer treatment.
Simultaneously, broad access helps ensure trial inclusion of heterogeneous patient populations,
which improves generalizability of findings and development of interventions that are effective for
diverse populations. We provide updated data describing enrollment into cancer treatment trials in
North Carolina.

Methods—For 1996 to 2009, person-level data regarding cancer clinical trial enrollment and
cancer incidence were obtained from the North Carolina Central Cancer Registry and the National
Cancer Institute (NCI). Enrollment rates were estimated as the ratio of trial enrollment to cancer
incidence for race, gender, and year for each county, Area Health Education Center (AHEC)
region, and the state overall. Enrollment rates for common cancers are presented.

Results—From 1996 to 2009, North Carolina NCI treatment trial enrollment rate was 2.4% and
2.2% for whites and minorities, respectively. From 2007 to 2009, rates were 3.8% for white
females, 3.5% for minority females, 1.3% for white men, and 1.0% for minority men, with greater
enrollment among more urban populations (2.4%) than the most rural populations (1.5%).

Limitations—This study is limited to NCI-sponsored treatment trials in North Carolina. Policies
governing collection of original data necessitate a delay in data availability.

Corresponding author: William R. Carpenter, PhD, MHA Mailing address: William R. Carpenter, PhD, MHA; Department of
Health Policy and Management, Gillings School of Global Public Health, University of North Carolina, McGavran-Greenberg Hall,
Campus Box 7411, Chapel Hill, NC 27599, USA. bill.carpenter@unc.edu..

The authors have no relevant conflicts of interest to report.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zullig et al. Page 2

Conclusions—Effort is needed to ensure trial access and enrollment among all North Carolina
populations. Specifically, we identified racial and gender disparities, particularly for certain
cancers (e.g., breast). Programs in North Carolina and across the nation can use the methods we
employ to assess their success in broadening clinical trials enrollment for diverse populations.
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Background

Randomized controlled clinical trials are a critical tool in improving the science of cancer
care. With rapid advancement of basic clinical sciences, such as genomics and proteomics,
trials provide the primary forum for translating advances in basic sciences into cutting edge,
innovative clinical care for patients. As treatments are increasingly tailored to specific
genotypes, treatment efficacy may vary across diverse patient groups [1]. To evaluate the
efficacy of new treatments, it is important that trials enroll heterogeneous patients that are
representative of the underlying cancer population. Despite the importance of this diversity,
certain groups — the elderly, men, and patients of minority races — have historically been
underrepresented in cancer clinical trials [2]. As a result, new discoveries tested only within
a homogenous group may not be widely translatable in the clinical setting with “real”
patients.

With the goal of improving access to trials and diversity of enrollees, the National Cancer
Institute (NCI) developed two cancer-focused practice-based research networks (PBRN) —
Community Clinical Oncology Program (CCOP) in the early 1980s, and the National
Community Cancer Centers Program (NCCCP) in the 2000s [1, 3, 4]. NCCCP aimed to
improve the quality of cancer care delivered in community settings [1, 5] and the CCOP
program engaged community physicians in NCI clinical trials [1, 6]. The promise of these
programs is to enhance access to cancer trials — NCI Cooperative Group trials in particular —
and enrollment of diverse patients, and thus contribute to broad improvement in future
treatment effectiveness and outcomes.

Many states have embraced cancer-related PBRNSs as a mechanism for achieving diversity in
clinical trial enroliment and supporting diffusion of innovation, which are critical to
developing interventions that are effective in all populations and that actually reach the field
[1]. Moreover, there is growing evidence of their effectiveness in facilitating the diffusion of
trial-proven interventions to broader populations. For example, in the context of colorectal
cancer, PBRNs have been associated with patients having a greater probability of receiving
innovative cancer care [7, 8]. We previously reported on a novel statewide system for
ongoing monitoring and public reporting of NCI clinical trial enroliment, developed to
extend clinical trials access to broader patient populations [3]. In this research brief, we now
present updated enrollment data from this surveillance system. In addition to illustrating
utility of the surveillance system and providing information regarding possible changes in
patterns of enrollment, this study provides relevant insight that will inform North Carolina
as it seeks to enhance access to clinical trials and quality care vis-a-vis the broad use of trial-
proven interventions. It also informs the NCI as it seeks to further promote clinical research
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in the community, by reorganizing its NCCCP and CCOP programs into the NCI
Community Oncology Research Program (NCORP) [9].

Methods have been previously described in detail [3]. In brief, person-level cancer incidence
data were obtained from the North Carolina Central Cancer Registry (NCCCR) for years
1996-2009. Person-level NCI clinical treatment trial accrual data were obtained from the
NCI Cancer Therapy Evaluation Program (CTEP). This data set includes information on
enrollment into NCI-sponsored cancer clinical treatment trials (i.e., those funded by NCI and
managed primarily through NCI Cooperative Groups). These datasets included age at
diagnosis and enrollment, gender, race, county of residence, and primary cancer type (e.g.,
breast, colon, etc.), but were not sufficiently granular to characterize cancer sub-type.
Because clinical treatment trials and their relevant populations differ substantially from
those of cancer prevention and control, this analysis focused on cancer treatment trials [5].
Select socioeconomic and regional healthcare organization data were obtained from Area
Resource Files (ARFs). Counties were categorized as urban or rural on a scale from 1
(Metropolitan area core) to 10 (Rural area core) based on the U.S. Department of
Agriculture's rural-urban commuting area (RUCA) codes. To differentiate truly rural
counties from those that might include “sprawling suburbia” with greater healthcare access,
a conservative approach was used to define counties as rural when RUCA equaled 9 or 10.
We also evaluated county-level characteristics such as whether the county hosted a CCOP or
medical school.

The primary goal was to provide an updated report of trial enrollment across North Carolina;
thus, analysis was primarily descriptive and focused on characteristics of adults (aged 21
years and older) who enrolled in a cancer treatment clinical trial. Due to regulations
governing data access and data use, there was insufficient identifying information to enable
person-level linkages across datasets. The data were pooled and analyzed first at the county
level then aggregated and analyzed at the Area Health Education Center (AHEC) level or
state level. As in our initial analysis [3], trial accrual rate estimates were calculated by
dividing the count of annual enrollment by the count of the newly incident cases for each
race, gender, county, and year combination. We used Pearson's chi-square tests to evaluate
differences in categorical variables. Three-year averages were used to mitigate spurious
fluctuations resulting from sparse data for several counties and race—gender combinations.
Because the data were structured in this way, a repeated measures approach (Proc Glimmix,
SAS 9.2) was used to fit the logistic model and calculate odds ratios (OR) to examine
enrollment rate trends for race and gender.

From 1996 to 2009 the estimated overall adult enrollment rate for NCI-sponsored cancer
treatment trials in North Carolina was 2.3%. Between 2007 and 2009, a total of 154,565
adults were diagnosed with cancer in North Carolina; 3,771 adults were enrolled in NCI-
sponsored treatment trials, yielding an estimated overall enroliment rate of 2.4% (Table 1),
slightly lower than the nationally estimated 3-5% enrollment rate [10]. Mean age at
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diagnosis during this time was 64.7 years, and mean age at enrollment for those enrolling in
trials was 57.4 years. Examining all years (1996-2009) and the most recent period of
2007-2009, substantially more women than men enrolled in trials (3.3% women vs. 1.5%
men in all years [OR 2.26, 95% CI 2.18 — 2.34]; 3.7% vs. 1.2% in recent years [OR 3.08,
95% Cl 2.86-3.32]).

Enrollment rates were significantly lower among minority patients compared to whites. This
was true across all years (2.2% minority vs. 2.4% white [OR 0.90, 95% CI 0.86 — 0.94]) and
between 2007 and 2009 (2.2% minority vs. 2.5% white [OR 0.89, 95% CI 0.81 — 0.96]).
White women had the highest enroliment rate (3.3% across all years [OR 2.21, 95% CI 2.12
— 2.30; referent: white males]; and 3.8% between 2007 and 2009 [OR 3.03, 95% ClI
2.79-3.28]; referent: white males). Minority men had the lowest enrollment rate (1.3%
across all years [OR 0.85, 95% CI 0.78 — 0.92; referent: white males]; and 1.0% between
2007 and 2009 [OR 0.80, 95% CI 0.67 — 0.95]; referent: white males). Because NCI-
sponsored trials emphasize reaching community-based settings (i.e., outside of academic
medical centers alone), we also examined geographic differences in enrollment (Table 1,
Figure 4). Consistent with prior years, for 2007 to 2009 the treatment trial enroliment rate
was only 1.5% (122 enrolled of 8,096 with cancer, in recent years) among those residing in
the most rural counties (OR 0.61, 95% CI 0.51 — 0.73).

In general, enroliment trends appear to be remaining steady overall (Figure 1). However,
closer analysis reveals that enroliment among white patients is increasing overall (trend
p<0.001), though this trend is not present among minorities (trend p=0.278). Figure 2
depicts NC treatment trial enrollment trends by race and gender spanning 1996 to 2009, and
reflect a gender disparity; enrollment is increasing among women (p<0.001), a trend which
is not present among men (p=0.520). Among women, there is no apparent racial disparity in
enrollment rates when examining all cancers together, nor evidence of a trend towards one
(trend p=0.133). However, among men the racial disparity appears to be significant and
widening (trend p=0.002).

Among the most commonly diagnosed cancers (breast, lung, colorectal and prostate
cancers), breast cancer treatment trials had the highest enroliment rate overall and in the
most recent 2007 to 2009 time period (breast cancer enrollment 5.95%, OR 5.57, 95% Cl,
4.86 — 6.39; colorectal cancer enrollment 0.76%, OR 0.67, 95% CI 0.53 — 0.85; prostate
cancer enrollment 0.98%, OR 0.88, 95% CI 0.73 — 1.06, all vs. lung [referent]).
Simultaneously, breast cancer also demonstrated the greatest racial disparity in enrollment,
with a trend that suggests the disparity is worsening (p<0.001) (Figure 3). Across all races,
enrollment in breast cancer trials has increased in recent years, but the upsurge is most
dramatic for white patients. Enrollment into lung, colorectal, and prostate cancer trials is
essentially unchanged over time but comparable across racial groups.

Discussion

The surveillance system described previously [3] can be used for monitoring, public
reporting, and potentially improving minority access to cancer clinical trials. When
implemented at regular intervals, the surveillance system can provide an updated
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understanding of cancer trial access and enrollment patterns as they correspond to regional
and racial variation in the burden of cancer. For example, it could be incorporated into a
kind of “alert system” indicating potential populations and regions for which clinical trial
enrollment is low, thus informing efforts to open select clinical trials or implement
interventions to increase awareness of them. Ongoing monitoring of trial enrollment is
critical to maintain a pulse on both current enrollment rates and longitudinal trends. There is
variation in adult enrollment into cancer treatment trials, which appears to have reached a
plateau overall.

Given the flattening of the National Institutes of Health (NIH) budget in recent years and the
Sequestration that cut the NIH budget by 5% [11], this report is timely. This budget change
places a risk of downward pressure on the ability to enroll patients in treatment trials. There
is also risk of aggravating the existing problem of under-representing diverse populations;
enrollment counts are stable, though cancer incidence is growing, as is the population
overall. Due to structural components of the reporting systems for both data sets (i.e., cancer
registry and clinical trials), there is a lag in their availability for these analyses. As such,
repeating this analysis in the future through this monitoring system may shed light on the
impact of these budget cuts and further inform our understanding of the health implications
for North Carolinians.

Our analysis showed ongoing racial disparities in trial enrollment. This racial difference is
troublesome for several reasons, and the case of breast cancer sub-types provides a good
example as to why. Recent research has documented how different sub-types of breast
cancer may have different morbidity profiles and be more aggressive among specific
subpopulations, including African Americans [12-16]. Data were not available regarding the
cancer subtype for either the broader incident cancer population or the population enrolled in
clinical trials. However, the observed under-enrollment of African American women is
likely at least partially a function of (1) the two- to three-fold greater incidence of a specific
breast cancer subtype (“triple-negative” disease) among African American women
compared to Caucasian women, coupled with (2) the greater scientific progress and
correspondingly greater prevalence of clinical trials for other, non-triple-negative breast
cancer subtypes, historically. Going forward, access to more refined data would allow
important insight into how these factors explain the overall under-enroliment of African
American women in breast cancer trials, despite comparable enrollment rates in cancer trials
overall. Moreover, an empirical connection between these issues would contribute important
evidence supporting the call for additional basic science and clinical trial research in triple-
negative breast cancer, which has been clearly linked to racial disparities in breast cancer
recurrence and mortality. The case of breast cancer exemplifies why enrolling a diverse
cohort is imperative to identifying effective therapies for all cancer sub-types among all
populations in terms of not only survival, but also side effects and treatment sequelae.

Of important note, racial disparities often present as geographic variation in enroliment,
which our examination also found, for example, with lower enrollment in the most rural
areas. Although beyond the scope of this analysis, this finding suggests that, despite the
CCOP program and many ongoing initiatives, access barriers may still be a problem in many
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rural communities and those not proximal to an academic medical center, and this may
disparately impact racial minorities.

This study and the ongoing examination of these data can inform our understanding of the
effectiveness of population-based efforts to address these challenges, and programs that seek
to reduce cancer health disparities. For example, in North Carolina, the NCI-funded Carolina
Community Network to Reduce Cancer Health Disparities (CCN) has addressed these issues
through a multifaceted approach, including seeking to increase minority participation in
clinical trials by first understanding their perceptions of clinical trials, as well as through its
community outreach and training programs. CCN has advanced our knowledge of how some
groups misunderstand the purpose and/or intent of clinical trials, which has contributed to
minorities’ greater refusal to participate compared to Caucasians [16-18]. Together with the
results of this study, we now have a stronger understanding of how interventions to improve
minority enrollment must not only increase geographic accessibility, advancing science and
opening trials that are most relevant to under-represented populations (e.g. triple-negative
breast cancer; prostate cancer), and also establishing trial eligibility criteria that are most
likely to be inclusive of minority populations, while building trust and targeting underlying
social constructs precluding research participation. This study may also inform other NCI
programs in North Carolina and nationally, such as the NCORP and other programs, which
continue to take strides to extend cancer treatment trials into the community setting. This has
been through broadening research access points as well as addressing broader structural
challenges, such as that of eligibility criteria that can be unintentionally restrictive for
minority populations [19-21].

This analysis has several limitations. First, this study focuses on enroliment in NCI-
sponsored cancer treatment clinical trials in NC, and does not incorporate data from other
clinical trials such as investigator-initiated trials or industry-sponsored trials. Therefore, our
findings do not comprehensively reflect the total cancer clinical trials experience, and may
not be generalizable to non-treatment trials or other geographic settings. This said, data such
as these have been consistently used to assess the state of clinical treatment trial enrollment,
and represent a large portion of the clinical treatment trial population, if not the majority of
it [1-3]. Second, policy restrictions precluded the ability to make person-level data linkages.
Instead, data were pooled and analyzed at the county, AHEC, or state levels, which limits
the granularity of the examination. Finally, although this analysis used the most recent data
available, it is still a retrospective analysis. Obtaining real-time information would be an
asset to improving our understanding of trial enrollment. Despite these limitations, this
analysis provides important insight into cancer treatment clinical trial enrollment in NC.

In summary, while rates of enrollment into NCI-sponsored cancer treatment clinical trials in
North Carolina are generally stable, racial, gender, and regional differences indicate that
effort is needed to ensure broad access to trials and heterogeneity of the population enrolled.
We identified important gender and racial disparities, as men and racial minorities
experience an equal if not greater burden of cancer in North Carolina, yet comprise a
comparatively smaller and apparently declining proportion of the clinical trials population.
The approach used in this study can be used again in the future to examine whether current
and future interventions to resolve these disparities are effective. Programs such as the NCI
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NCORP program, the Carolina Community Network to Reduce Cancer Health Disparities,
and other local and national programs continue to work to improve trial access for diverse
populations. These and other programs may use the methods we describe to examine their
programs’ effectiveness in achieving these goals not only in North Carolina, but also in
other states across the nation as they seek to ensure program stability, growth, and enhanced
access to community-based trials.
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Trends in NCI treatment trial enrollment rates in North Carolina, by race, 3-year averages,

1996-2009.
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Trends in NCI treatment trial enrollment rates in North Carolina, by gender and race, 3-year

averages, 1996-2009.
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