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Abstract

Background: The Oncotype DX Colon Cancer Assay is a 12-gene
assay that measures recurrence risk in stage II and III colorectal
cancer patients that help oncologists make treatment decisions.
Although adjuvant chemotherapy for patients with resected stage
111 colorectal cancer is routinely recommended, its benefit remains
controversial in stage 1I colorectal cancer patients; thus, the real-
world use of Oncotype DX Colon is of great clinical interest. The
purpose of this study was to investigate the use of Oncotype DX
Colon by practicing U.S. oncologists in patients with early-stage
colon cancer and factors associated with test adoption.

Methods: Using data from the 2017 National Survey of Precision
Medicine in Cancer Treatment, weighted percentages were
calculated to describe Gene Expression Profile (GEP) test use by
physician demographics and practice characteristics.

Results: Of the 1,281 oncologists surveyed, 69.5% treated
colorectal patients and, of those, 35.2% reported ordering
Oncotype DX Colon. Oncologists who saw colorectal patients
outside of an academic center and those treating 11 or more
cancer patients per month were statistically significantly more
likely to report using the Oncotype DX Colon test than those who
did not have these characteristics.

Conclusion: In the U.S,, a third of oncologists who treat colorectal
cancer reported ordering Oncotype DX Colon. Future studies are
needed to demonstrate whether GEP tests in patients with early-
stage colorectal cancer have clinical utility. Additionally, because
the benefit of adjuvant chemotherapy in this patient population is
controversial, research on how these tests are being implemented
in clinical practice is needed.

Introduction

Precision oncology is a rapidly evolving field that integrates
information from genomic profiling to provide diagnostic,
prognostic, and treatment strategies tailored to individual
patients, maximizing treatment effectiveness and minimizing
toxicity to improve health outcomes [1]. Moreover, oncologists
tend to be early adopters of genomic tests, particularly when they
predict clinical benefit [2,3]. In the context of other genomic tests,
strong drivers of test adoption include evidence of clinical utility
and availability of evidence-based clinical guidelines, whereas
more limited drivers of test adoption include insurance coverage
and cost-effectiveness [4].
Breast, there are limited data on gene expression profile (GEP)

However, except for Oncotype DX
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test adoption and how provider or practice characteristics have
encouraged or limited its use [5-7].

Colorectal cancer is one of the most common cancers [8] and,
until recently, the risk of recurrence for stage II colorectal following
resection was mainly based on traditional clinicopathological
factors (e.g., T stage, number of nodes examined, tumor grade,
etc.) [9-11]. Because these markers have not adequately
characterized recurrence risk, GEP tests have been developed
to better discriminate which patients would benefit from
treatment. The Oncotype DX Colon Cancer Assay, which has been
commercially available since 2010 [12,13], is a 12-gene assay that
measures recurrence risk in stage II and III colorectal cancer
patients to help oncologists make treatment decisions [14].
Although adjuvant chemotherapy for patients with resected stage
III colorectal cancer is routinely recommended, its benefit remains
controversial in stage II colorectal cancer patients; thus, the real-
world use of Oncotype DX Colon is of great clinical interest. The
purpose of this study was to investigate the use of Oncotype DX
Colon assay by practicing U.S. oncologists and what factors may
be associated with test adoption.

Methods

Data collection: We present data from the 2017 National
Survey of Precision Medicine in Cancer Treatment, a nationally
representative study of medical oncologists sponsored by the
National Cancer Institute, National Human Genomic Research
Institute, and the American Cancer Society. Of the 3,465 eligible
oncologists with verified contact information, 1,281 responded for
anoverallcooperationrate of 38%. The survey captured information
about oncologists’ use of various commercially available GEP
tests as well as about their provider and practice characteristics.
Details about the data collection and characteristics of the study
population have been published elsewhere [3,15].

Oncologists were considered a user of Oncotype DX Colon if they
reported ordering the test in the past 12 months. To put the results
in context, the use of Oncotype DX Colon is compared with use of
GEP tests for breast cancer (Oncotype DX Breast, Mammaprint,
Prosigna, or Breast Cancer Index), which are supported by
evidence of clinical utility. Oncologists who reported ordering any
of the breast cancer GEP tests surveyed in the past 12 months
were considered users.

Statistical analysis: Survey weights were calculated using the
age, sex, and geographic location information available on the
sample frame. The weights also adjust for the complex survey
design by accounting for the probability of selection as well
as the probability of non-contact and the probability of non-
cooperation. The survey weights were applied in all analyses of
the data to provide statistical adjustment so that respondents are
representative of the U.S. population of practicing oncologists.

The weighted percentage of Oncotype DX Colon testing among
oncologists was calculated overall and stratified by provider

and practice characteristics. Provider characteristics included
oncologists’ demographics, training in genomics, academic
affiliation, and patient volume. Practice characteristics included
practice setting and resources to support genomic testing.

Multivariable models were estimated to examine the independent
association between each physician demographic and practice
characteristic and the likelihood of Oncotype DX Colon testing,
while adjusting for the other characteristics in the model. Results
are presented as adjusted Odds Ratios (ORs) and adjusted
weighted percentages (i.e., predicted probabilities) [13] with the
corresponding 95% Confidence Intervals (Cls). All analyses were
conducted using SUDAAN® release 11.0.1 (Research Triangle
Park, NC).

Results

Use of Oncotype DX Colon test by provider and practice
characteristics: Of the 1,281 oncologists surveyed, 69.5% (N
= 890) reported treating colorectal patients. Overall, 35.2% of
oncologists who treated colorectal cancer patients reported using
Oncotype DX Colon tests to guide treatment. Oncologists who
saw patients outside of an academic medical center (p < 0.001)
or treated 11 or more colorectal patients per month (p < 0.001)
were more likely to use Oncotype DX Colon tests compared with
those who did not have these characteristics. Those who reported
having a faculty appointment were more likely to use Oncotype
DX Colon than those who did not hold a faculty appointment
(p = 0.02). Oncotype DX Colon test use was also statistically
significantly different by practice location (p = 0.03), where those
who practiced in the Northeast or South reported ordering this
test more than oncologists who practiced in the Midwest or West.
No other characteristics were associated with test use (Table 1).

Frequency of gene expression test use by cancer type: Frequency
of GEP test use varied by cancer type and is shown in Figure 1. Of
the U.S. oncologists surveyed, 71.7% (N = 919) reported treating
breast cancer patients and 93.1% of these oncologists reported
using GEP tests developed for breast cancer, which included

( N
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Figure 1: Use of commercially available gene expression profile tests for early-stage

colorectal and breast cancers during the past 12 months by U.S. oncologists by
cancer type.
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Table 1: Use of Oncotype DX Colon over the past 12 months among U.S. oncologists (N = 890) who treated colorectal cancer patients, by provider,
regional, and practice characteristics .

% 95% ClI | P-VALUE
Provider Characteristics
AGE
30-39 28.0 (21.6-35.5)
40-49 34.6 (28.7-41.0)
50-59 37.2 (30.7-44.1)
60+ 389 (32.3-45.9) 0.18
SEX
FEMALE 30.5 (24.5-37.3)
MALE 36.9 (33.1-40.9) 0.1
RACE/ETHNICITY
White 334 (29.4-37.8)
Asian 395 (33.4-46.0)
Other 30.0 (20.3-41.9) 0.21
FACULTY APPOINTMENT
NO 31.2 (26.9-35.8)
YES 41.0 (34.8-47.4) 0.02
TRAINING IN GENOMICS
NO 353 (30.6-40.2)
YES 34.8 (30.2-39.6) 0.89
SEES PATIENTS AT ACADEMIC CENTER/MEDICAL SCHOOL
NO 39.8 (35.6-44.1)
YES 20.7 (14.8-28.1) <0.001
NUMBER OF UNIQUE COLORECTAL CANCER PATIENTS/MONTH
1-10 30.0 (26.0-34.3)
11+ 421 (36.9-47.6) <0.001
Regional Characteristics
REGION
MIDWEST 27.8 (22.0-34.5)
NORTHEAST 38.4 (31.4-4538)
SOUTH 39.9 (34.2-45.9)
WEST 30.3 (23.1-38.5) 0.03
URBANICITY
RURAL 34.1 (26.1-43.1)
URBAN 37.3 (31.9-43.1)
SUBURBAN 333 (28.6-38.4) 0.59
Practice Characteristics
TYPE OF PRACTICE
SOLO 41.8 (29.0-55.8)
SINGLE SPECIALTY 36.9 (32.3-41.8)
MULTI 323 (26.8-38.2)
OTHER 27.0 (15.9-42.1) 0.35
PRIMARY PRACTICE AFFILIATED WITH ACADEMIC INSTITUTION
NO 35.1 (30.1-40.4)
YES 349 (29.6-40.7) 0.97
INTERNAL POLICIES FOR GENOMIC TESTING
NO/DON'T KNOW 36.7 (32.4-41.2
YES 322 (26.8-38.1) 0.25
ELECTRONIC MEDICAL RECORDS WITH ALERTS FOR RECOMMENDED GENOMIC TEST
NO/DON'T KNOW 34.7 (31.2-38.5)
YES 36.5 (28.5-45.3) 0.71
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% | 9s%c | P-VALUE
Practice Characteristics
MOLECULAR TUMOR BOARD
NO/DON'T KNOW 34.0 (30.4-37.7)
YES 39.7 (31.8-48.3) 0.21

Oncotype DX Breast, Mammaprint, Breast Cancer Index, and
Prosigna. In contrast, 35.2% of oncologists who treated colorectal
cancer patients used Oncotype DX Colon to guide treatment
decisions.

Discussion

The use of GEP tests to guide treatment is increasingly important
in oncology. For stage II colorectal cancer, clinicopathological
factors have had limited ability to determine which patients would
benefit from adjuvant chemotherapy, driving the development
of assays that quantitatively estimate recurrence risk. In this
study, we found that approximately a third of U.S. oncologists
who treated colorectal cancer patients reported using Oncotype
DX Colon when surveyed in 2017. A 2013 study of oncologists
treating patients with stage II colorectal cancer found similar
levels of use, suggesting that the use of Oncotype DX Colon has
remained constant over time [16]. When compared to the use
of GEP tests for breast cancer patients, the use of Oncotype DX
Colon was more limited, likely reflecting the lower level of clinical
utility evidence and more limited insurance coverage [17].

GEP tests to guide adjuvant treatment decisions in patients with
early-stage breast cancer have been commercially available for
over a decade, and multiple large trials have demonstrated both
clinical validity and clinical utility [18—20]. The appropriate use of
GEP tests for early-stage breast cancer is also clearly outlined in
clinical guidelines [21,22], and these tests are covered by Medicare
and all major U.S. commercial insurers [23,24]. In contrast, no
studies have demonstrated clinical utility for Oncotype DX Colon.
Despite a lack of evidence for clinical utility, the fact that over one-
third of oncologists who treat colorectal cancer patients are using
Oncotype DX Colon suggests that the adoption of new GEP tests
is driven by a range of considerations, such as insurance coverage
and patient preferences [12].

Our study found that provider and practice characteristics were
also associated with Oncotype DX Colon test use for colorectal
cancer. We observed greater use by oncologists who practiced
outside of an academic center than oncologists whose practice
was affiliated with an academic center. This observation may
reflect the type of colorectal cancer patients seen in community
practices in contrast to those treated at academic centers (i.e,
early-stage disease versus more advanced disease), although we
were not able to evaluate usage by stage of the disease. Also, not
surprisingly, higher patient volume where oncologists who saw
more than 11 patients per month were more likely to use these
tests. This association is likely due to the greater probability of

seeing at least one patient who would benefit from Oncotype
DX Colon test results than in a practice seeing fewer patients.
Additional research is needed to understand better these and
other GEP test use drivers and the extent to which Oncotype DX
Colon testing leads to better clinical outcomes.

This study had several limitations. We were only able to determine
the percentage of providers who ordered the test at least once.
We do not know how many tests were ordered, nor do we know
what proportion of patients in whom the tests were used met
the indication of use criteria. Another limitation is that we could
not assess how oncologists used the test in specific clinical
situations and whether they altered treatment recommendations
based on test results. However, a prospective multicenter study
reported changes in treatment recommendations based on
recurrence scores [25]. Lastly, the cooperation rate was lower than
that of previous surveys of physicians on the topic of genomic/
genetic testing [26]; however, respondents were representative
of the U.S. population of practicing oncologists in terms of age,
sex, and geographic location, based on statistical adjustment for
nonresponse using data available on the survey's sample frame
[27]. The large sample size also allowed us to analyze multiple
factors associated with GEP test use.

Based on our survey, a third of U.S. oncologists reported ordering
Oncotype DX Colon compared with over 90% of providers ordering
breast GEP tests. Because the benefit of adjuvant chemotherapy
in this patient population is controversial, research on how
these tests are being implemented in clinical practice is needed.
Additionally, although GEP test patterns in patients with early-
stage breast cancer have been well documented [6,7,28,29], future
studies are needed to demonstrate whether GEP tests in patients
with early-stage colorectal have clinical utility.
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