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Oncologist Confidence in Genomic Testing and
Implications for Using Multimarker Tumor Panel
Tests in Practice

Janet S. de Moor, PhD, MPH?; Stacy W. Gray, MD, AM?; Sandra A. Mitchell, PhD, CRNP?; Carrie N. Klabunde, PhD?; and
Andrew N. Freedman, PhD?

PURPOSE The evolution of precision oncology increasingly requires oncologists to incorporate genomic testing into
practice. Yet, providers’ confidence with genomic testing is poorly documented. This article describes medical
oncologists’ confidence with genomic testing and the association between genomic confidence and test use.

METHODS We used data from the 2017 National Survey of Precision Medicine in Cancer Treatment to char-
acterize oncologists’ confidence with genomic testing. Genomic confidence was examined separately by type of
test user: next-generation sequencing (NGS) only, gene expression (GE) only, both NGS and GE, or nonuser.
Predictors of genomic confidence were examined with multinomial logistic regression. The association between
genomic confidence and test use was examined with multivariable linear regression.

RESULTS More than 75% of genomic test users were either moderately or very confident about using results from
multimarker tumor panel tests to guide patient care. Confidence with using multimarker tumor panel tests was
highest among both NGS and GE test users, with 60.1% very confident in using test results, and lowest among
NGS-only test users, with 38.2% very confident in using test results. Oncologists were most confident in using
single-gene tests and least confident in using whole-genome or -exome sequencing to guide patient care.
Genomic confidence was positively associated with self-reported test use. In adjusted models, training in
genomics, larger patient volume, and treating patients with solid tumors predicted higher genomic confidence.
Onsite pathology services and receipt of electronic medical record alerts for genomic testing predicted lower
genomic confidence.

CONCLUSION Oncologists’ confidence varies by testing platform, patient volume, genomic training, and practice
infrastructure. Research is needed to identify modifiable factors that can be targeted to enhance provider
confidence with genomic testing.

JCO Precis Oncol 4:620-631. © 2020 by American Society of Clinical Oncology
Creative Commons Attribution Non-Commercial No Derivatives 4.0 License @@@@

INTRODUCTION

The landscape of cancer care has changed dramati-
cally over the past decade as therapies are increasingly
personalized to the molecular characteristics of a pa-
tient's tumor.! Whereas genomic testing in oncology
started with testing for single mutations in specific
genes, advances in molecular profiling has spurred the
development and now widespread use of multimarker
tumor panels.?3 These panels assess different types of
genomic alterations commonly detected through next-
generation sequencing (NGS) and gene expression
(GE) profiles. Such testing can identify therapeutic
targets that can be treated with particular anticancer
agents and determine when individuals are at higher
risk for recurrence and may need therapy.>* Although
not standard practice as of yet, whole-genome or
whole-exome sequencing is a newer technology that
shows promise in informing patient care.*

The rapid proliferation of genomic testing has out-
paced the development of practice guidelines on their
appropriate use.>® Multimarker tumor panel tests
generate vast data about the biology of a patient’s
tumor. In cases where the tumor can be successfully
sequenced, an actionable target is identified for 39%-
90% of patients, a wide range that varies by patient
population and the size of the panel test.”1° Although
multimarker panel testing reports typically highlight
potentially beneficial therapies and relevant clinical
trials, individual providers must navigate the process of
communicating results to their patients and selecting an
appropriate targeted therapy. Furthermore, multimarker
panel testing frequently identifies variants of unknown
significance or germline variants, which can further
complicate interpretation and care management.!*13

Very few studies have examined providers’ attitudes
about genomic testing. There is some evidence that
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CONTEXT

Key Objective

This article provides unique data about oncologists in the United States and their confidence in using results from com-
mercially available multimarker tumor panel tests to guide decisions about patient treatment and management.

Knowledge Generated

Oncologists who used both next-generation sequencing (NGS) and gene expression tests reported the highest confidence in
using multimarker tumor panel results to guide patient care; oncologists who only used NGS tests had the lowest con-
fidence. Confidence was higher among oncologists who received training in genomics and varied by provider specialty,
patient volume, and practice infrastructure. Oncologists with higher confidence were more likely to report using results from
multimarker tumor panels to inform patient care.

Relevance

These findings underscore the importance of genomic training and suggest other provider- and practice-level factors that can
be leveraged to build oncologists’ confidence in using genomic testing.

providers lack confidence in using new genomic tests,
which could limit the extent to which new tests are ap-
propriately applied in practice.®*'*15 For example, pro-
viders report less confidence in using multimarker tumor
panels compared with single-gene tests, which are well
established for certain patient populations.® In addition,
providers vary in their understanding of how to interpret and
act upon results from whole-genome sequencing, which is
not available outside of clinical trials.'® Given the potential
of precision oncology, there is a need to better understand
oncologists’ attitudes and experiences with genomic test-
ing and to identify factors that foster genomic testing
confidence.

This article builds upon previous studies by describing
oncologists’ confidence with genomic testing and the as-
sociation between confidence and genomic test use over
the past 12 months. The analysis primarily focuses on
oncologists’ confidence in using commercially available
multimarker tumor panel tests. Oncologists’ confidence in
using multimarker tumor panels was first examined in
relation to their confidence in using single-gene somatic
tests and whole-genome or -exome sequencing. Oncolo-
gists’ confidence was then further characterized by ex-
ploring the individual- and practice-level characteristics
associated with confidence and assessing whether their
confidence was associated with their use of multimarker
tumor panels in practice.

METHODS
Data and Study Population

This study uses data from the National Survey of Precision
Medicine in Cancer Treatment, a nationally representative
study of how oncologists use genomic testing in practice.
Eligible providers were identified from the American
Medical Association Physician Masterfile and selected
using multistage probability sampling. Eligible medical
oncologists, hematologists, and hematologists/oncologists
completed the 20-minute survey by mail. Each participant
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was sent up to three mailed surveys and could have re-
ceived up to two e-mail reminders and a follow-up phone
call. The survey was administered from February to May
2017, with completed surveys returned by 1,281 eligible
individuals (cooperation rate, 38%). Additional information
about the study design and methods have been published
elsewhere.!” The survey is available upon request.

Measures

The National Survey of Precision Medicine in Cancer
Treatment collected detailed data about oncologists’ con-
fidence in using genomic testing; their genomic test use;
and demographics, specialty, and practice character-
istics. Genomic confidence was measured with a series
of questions that captured oncologists’ level of confi-
dence in using the results from genomic tests to guide
treatment decisions. Confidence was assessed for ge-
nomic tests for individual genes or chromosomal al-
terations (referred to as single-gene tests), commercially
available multimarker tumor panel tests, and whole-genome
or -exome sequencing. Response options were very confi-
dent, moderately confident, a little confident, or not at all
confident.

Type of genomic test user was determined on the basis of
oncologists’ reported use of 18 specific multimarker tumor
panels in the past 12 months. The multimarker tumor panel
tests included commercially available GE tests (eg, Oncotype
DX Breast; Genomic Health, Redwood City, CA), commer-
cially available NGS tests (eg, FoundationOne; Foundation
Medicine, Cambridge, MA), and noncommercial panels
performed at an academic medical center. Oncologists who
used either commercially available NGS panels or non-
commercial panels performed at an academic medical center
were considered NGS users. For this analysis, oncologists
were categorized into 1 of 4 groups: those who only used NGS
tests were defined as NGS-only users, those who only used GE
tests were defined as GE-only users, those who used both
NGS and GE tests were defined as NGS and GE users, and
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those who used neither NGS nor GE tests in the past
12 months were defined as genomic test nonusers.

Use of genomic test results was defined as the percentage
of patients receiving multimarker panel tests for whom test
results guided patient care decisions in the past 12 months.
Oncologists were instructed to exclude Oncotype DX when
answering this question because it is the most commonly
used GE test for which there is clear guidance for interpreting
and acting upon test results.*® Frequency of genomic test
use was categorized into quartiles corresponding to < 5%,
5%-10%, 11%-49% and > 50% of patients.

Provider characteristics were assessed with questions
about provider specialty (treated solid tumors, hematologic
malignancies, or both), years since medical school grad-
uation (< 10, 11-20, 21-30, > 30), census region (Mid-
west, northeast, south, west), sex, and race (White, Asian,
other). Training in genomics was also captured and defined
as any formal training (eg, instruction during residency/
fellowship, professional lectures or seminars, symposiums,
conferences, continuing medical education) in the use of
genomic testing.

Practice setting information was assessed with questions
about the number of unique patients with cancer treated
per month. Responses were categorized as < 49, 50-100,
100-199, > 200. Respondents were also asked about the
different settings where they saw patients for treatment and
evaluation. Responses were categorized as academic
medical center or medical school and nonacademic
setting.

Infrastructure to support precision medicine was assessed
with a series of questions about whether the respondent’s
primary practice had the following genomic testing ser-
vices: onsite pathology, internal policies or protocols for use
of genomic and biomarker testing, an electronic medical
record (EMR) that alerts when a genomic test is recom-
mended, or a genomic/molecular tumor board. Response
options were categorized as yes and no or do not know.

Analysis

Weighted percentages were calculated to describe the
sample and provider confidence in using single-gene tests,
multimarker tumor panel tests, and whole-genome or
-exome sequencing. Confidence was analyzed separately
by type of genomic test user and compared using x? tests of
independence. Multinomial logistic regression was used to
identify factors associated with confidence in using mul-
timarker tumor panel test results to guide treatment de-
cisions. Two sets of models were examined: one that
adjusted for type of genomic test user and a second that
simultaneously adjusted for type of genomic test user and
the other physician and practice characteristics in the
model. Results are presented as odds ratios and adjusted
percentages, also referred to as predicted margins.®
Multivariable linear regression was then used to assess
whether confidence was associated with the percentage of
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patients for whom multimarker panel test results guided
patient care in the past 12 months. Analyses were limited to
NGS users. Multivariable models adjusted for years since
graduation, sex, race, census region, specialty, training
in genomics, practice setting, patient volume, and in-
frastructure for precision medicine. Results are presented
as adjusted percentages.'® All analyses were conducted
using SUDAAN release 11.0 statistical software (RTI In-
ternational, Research Triangle Park, NC) and weighted to
account for the complex sampling approach and survey
nonresponse.

RESULTS
Sample Characteristics

The sample comprised 1,281 oncologists (Table 1). Par-
ticipants were predominately White (66.1%) and male
(66.6%), and 45.7% graduated from medical school within
the past 20 years. Most participants (56.7%) practiced
outside an academic medical center or medical school, and
approximately half (48.9%) treated > 100 unique patients
per month. Most treated a mix of solid tumors and he-
matologic malignancies (64.5%) and reported training in
genomics (56.3%). Participants reported a range of in-
stitutional resources to support precision medicine, with
onsite pathology and internal policies or protocols for use of
genomic and biomarker testing reported most frequently.
Genomic test use was reported by 95.4% of the sample,
with 58.6% using both NGS and GE tests, 26.4% using only
NGS tests, and 10.3% using only GE tests.

Confidence Using Genomic Tests in Practice

Confidence using multimarker tumor panel tests to guide
decisions about patient treatment and management was
highest among NGS and GE users, with 60.1% very con-
fident and 35.6% moderately confident in using test re-
sults. Confidence was lowest among NGS-only users, with
38.2% very confident and 44.5% moderately confident in
using test results. Even among oncologists who did not use
multimarker tumor panel tests in the past 12 months,
27.1% were very confident and 37.8% were moderately
confident in using test results (Fig 1B).

In contrast to multimarker tumor panel tests, oncologists
were more confident in using somatic single-gene tests and
less confident in using whole-genome or -exome se-
quencing (Figs 1A and 1C). For example, 77.2% of NGS
and GE users, 71.6% of GE-only users, and 69.6% of NGS-
only users were very confident in using results from single-
gene somatic tests (Fig 1A). For whole-genome or -exome
sequencing, only 19.5% of NGS users, 8.6% of NGS and
GE users, and 6.9% of GE users were very confident using
test results to guide patient care.

Physician- and System-Level Characteristics and
Confidence Using Multimarker Panel Tests

Physician- and system-level factors were associated with
confidence using multimarker tumor panel test results to
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TABLE 1. Study Participant Characteristics of Sampled US
Oncologists (N = 1,281) (Continued)

Total Total
Characteristic No. Weighted %? Characteristic No. Weighted %°
Provider Type of genomic test user
Years since graduation Nonuser 59 4.6
< 10 years 122 99 NGS only 335 26.4
11-20 445 35.8 NGS and GE 759 58.6
21-30 268 21.0 GE only 128 10.3
- A e Abbreviations: EMR, electronic medical record; GE, gene
Sex expression; NGS, next-generation sequencing.
Female 353 334 2Estimates were weighted to account for the complex sampling
Male 908 66.6 approach used for the survey and §urvey nonresponse. Percentages
may not sum to 100 because of missing data.
Race ®Other settings include a medical center not affiliated with a medical
White 857 66.1 school, community hospital, office-based practice, health
Asian 377 30.3 maintenance organization or integrated health care system, and other.
Other 47 3.6
Region
Midwest 307 214 guide decisions about patient treatment and management.
Northeast 310 259 In the fully adjusted models (Table 2) and in models that
South a1 319 only adjusted for the type of genomic test user (Appe_znd|x
Table A1), oncologists with training in genomics had higher
iz 2z 178 confidence than those who did not. Likewise, oncologists
Specialty who treated > 100 patients per month had higher confi-
Solid and hematologic malignancies ~ 832 64.5 dence than those who treated < 49 patients per month.
Hematologic malignancies only 153 12.1 Compared with oncologists who treated both solid and
Solid tumors only 291 234 hematologic malignancies, those who only treated solid
o . tumors were more confident, whereas those who treated
Training in genomics 713 56.3 . ) , ! ) )
- : only hematologic malignancies were less confident in using
Practice sefting results of multimarker panel tests to guide patient care.
Practice affiliation Oncologists who practice in institutions with onsite pa-
Academic medical center or 549 433 thology or EMR alerts for recommended genomic tests had
medical school lower confidence than those who practice in institutions
Other practice setting® 732 56.7 without onsite pathology or EMR alerts. Years since grad-
No. of unique cancer patients uation were marginally associated with confidence such
treated per month that more-recent graduates had higher confidence than
< 49 360 285 oncologists who graduated > 20 years ago.
50-99 289 232 Level of Genomic Confidence and Use of Multimarker
100-199 430 33.2 Panel Test Results to Inform Patient Care Decisions
> 200 194 15.1 Compared with NGS and GE users who were not at all or
Infrastructure to support precision a little confident, NGS and GE users who were moderately
medicine or very confident were more likely to use the results from
Onsite pathology 893 70.6 multimarker panel tests to inform patient care (P < .01;
Internal policies or protocols for 609 483 Fig 2). For example, NGS and GE users who were very
use of genomic and biomarker confident used multimarker panel test results to inform care
testing for 30.97% of their patients (who had received testing)
EMR alerts for recommended 212 16.8 compared with 18.44% among NGS and GE users who
genomic tests were not at all or a little confident. Findings were similar for
Genomic or molecular tumor board 460 36.5 NGS-only users. Those who were very confident used

(Continued in next column)
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multimarker panel test results to inform care for 42.36% of
their patients (who had received testing) compared with
20.86% among NGS-only users who were not at all or a little
confident (P < .01).
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FIG 1. Oncologists’ confidence in using results from (A) single-gene tests, (B) commercially available multimarker somatic panels, and (C) whole-genome
or -exome sequencing to guide decisions about patient treatment and management (N = 1,281). On the basis of % tests for independence, overall
differences in confidence among 4 types of genomic test users were statistically significant at £ < .001 for single-gene tests, multimarker tumor panels, and

whole-genome or -exome sequencing.

DISCUSSION

The current study adds to the literature on provider atti-
tudes about genomic testing. We found that oncologists’
confidence with genomic testing varied greatly by the types
of tests they use in their practice. When asked about
multimarker tumor panel tests, GE-only users and users of
both NGS and GE tests reported the highest levels of
confidence. Most GE panel tests are used to inform the
treatment of patients with breast cancer, and there are clear
guidelines for testing and the interpretation of test
results.?>2! For users of other multimarker tumor panel
tests, the application of test results to patient management
is guideline endorsed for a limited set of clinical indications.

Oncologists’ confidence also varied by test type, which is
consistent with previous research.® Single-gene tests have
been used for several decades as companion diagnostics to
targeted therapies; thus, clinical appropriateness and utility
are well prescribed.?? Even among genomic test nonusers,
more than half reported being very confident in using
single-gene tests to guide patient care. Using multimarker

624 © 2020 by American Society of Clinical Oncology

tumor panel tests to inform care is more complicated than
using single-gene tests. At the time the survey was con-
ducted, there were only consensus recommendations for
multimarker tumor panel testing in treating non—small-cell
lung cancer.?® Despite this, providers' confidence using
multimarker tumor panel tests was relatively high, with >
75% of genomic test users reporting that they were either
moderately or very confident in using results to guide pa-
tient care. Providers who reported higher levels of confi-
dence also tended to use test results more frequently to
inform patient care compared with providers who reported
lower levels of confidence. These findings are consistent
with other studies of provider confidence.!>242¢

Multimarker tumor panel tests are increasingly being used
in practice,'” yet they are still at an early phase of imple-
mentation. Thus, we conducted additional analyses to
understand provider and practice characteristics associ-
ated with confidence using multimarker panel tests that
could inform provider-level interventions. We found that
confidence was relatively low among providers who only
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FIG 2. Percentage of patients for whom multimarker tumor panel test
results informed patient care decisions by level of genomic confi-
dence. Presented are adjusted percentages from multivariable linear
regression models that were adjusted for years since graduation, sex,
race, census region, specialty, training in genomics, practice setting,
and infrastructure for precision medicine. Pairwise comparisons with
oncologists who were not at all or a little confident were statistically
significant at P < .01.

treated hematologic malignancies. Historically, providers
who treat patients with a hematologic malignancy have
relied on different technologies (eg, flow cytometry for
immunophenotyping) or single-gene somatic tests to
identify relevant targeted therapies.?” In contrast, use of
multimarker tumor panel tests has been more common in
the treatment of solid tumors.?®

The importance of experience was also highlighted in our
findings that providers who treat > 100 patients per month
had higher confidence than providers who treat < 50.
Providers in high-volume clinics have more opportunity to
encounter patients for whom multimarker tumor panel tests
are warranted. Indeed, patient volume has been associated
with better treatment outcomes in other settings.?® Pro-
viders in lower-volume clinics may benefit from additional
resources, including clinical decision support, to strengthen
evidence-based use of genomic testing in treatment
planning.?®

Our findings underscore the importance of genomic
training to increase provider confidence in using multi-
marker panel tests to guide patient care. Training was
defined broadly and included any instruction during resi-
dency or fellowship, professional lectures, conferences, or
continuing medical education in the use of genomic testing.
Additional research should identify the specific compe-
tencies needed by different types of oncologists and be
tailored to support providers who demonstrate relatively low
confidence in using genomic testing in practice. Several
categories of training could be pursued, including revision
of the curricula of medical and nursing schools to provide
training in genomics; advanced training of physicians and
other practitioners in genomics; and continuing medical
education to help practicing clinicians to stay up to date on
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advances in the field.3*3! Strategies such as case-based
learning, clinical decision-support tools, administrative
support for prior authorization, and clinical trial matching
may be helpful in strengthening provider confidence around
genomic testing at the point of care and supporting suc-
cessful implementation of precision medicine programs.®

Genomic testing services available in an oncologist's pri-
mary practice were either not associated with provider
confidence or, paradoxically, associated with lower confi-
dence. Internal policies for use of genomic and biomarker
testing and availability of a genomic or molecular tumor
board were not associated with provider confidence. Re-
sources such as onsite pathology and EMR alerts for
recommended genomic or biomarker tests were associated
with lower confidence. However, the pattern of confidence
between oncologists in settings with and without EMR alerts
was less consistent than between oncologists with and
without onsite pathology. Oncologists who reported that
their practice had onsite pathology spent a lower per-
centage of time in delivering patient care (data not shown),
which could have influenced their confidence in using
genomic test results to guide treatment decisions. Oncologists
in settings with onsite pathology could also have been more
likely to have a research focus outside of genomics, although
that is not something we can explore with our data.

In addition, it is possible that other features of the practice
setting or availability of appropriate training were more
important drivers of provider confidence. More research is
needed to identify practice- and system-level factors that
can be applied to build provider confidence in using ge-
nomic testing. This work should address both the knowl-
edge and the skills to use genomic testing appropriately and
to act on test results as well as system-level resources to
support precision oncology.

Our study results should be considered in light of a few
limitations. First, providers were asked generally about their
confidence in using genomic test results to guide patient
care; we do not know how confidence with a particular
testing approach may vary on the basis of specific patient
subgroups or clinical scenarios. To address this limitation,
we stratified our sample by the type of test user to better
understand the variability in provider confidence. Second,
the survey cooperation rate was low. However, participants
are representative of practicing oncologists in the United
States in terms of age, sex, and geographic location, and all
analyses were weighted to adjust estimates for survey
nonresponse. That said, 43% of our sample had an aca-
demic affiliation, which may be higher than the general
population of practicing oncologists. Third, our data on test
use were self-reported and limited to the estimated per-
centage of patients for whom testing informed care. We do
not know exactly how test results were used and whether
care was guideline concordant and clinically appropriate.
Finally, it is possible that genomic confidence differs be-
tween oncologists who responded to the survey and those
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who did not. Thus, our results may over- or underestimate
genomic confidence levels among oncologists in the United
States.

In conclusion, the use of multimarker tumor panel testing
has increased dramatically over the past decade.? Since
the National Survey of Precision Medicine in Cancer
Treatment was conducted, the US Food and Drug Ad-
ministration (FDA) approved the FoundationOne CDx test,
and the Centers for Medicare & Medicaid Services issued
a national coverage determination for NGS testing with the
FoundationOne genomic profiling assay. In addition, the
FDA approved Oncomine Dx Target Test (Thermo Fisher
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APPENDIX

TABLE A1. Unadjusted Models of Provider and Practice Characteristics Associated With Confidence in Using Genomic Test Results to Guide Patient
Management
Moderately v Not at Very Confident vNot

Not at All or Moderately All or a Little at All or a Little
a Little Confident Confident Very Confident Confident Confident
Characteristic Total Wtd % 95% Cl Wtd % 95% Cl Wtd % 95% Cl OR 95% ClI OR 95% Cl  Overall P
Provider
Years since graduation
<10 122 5 2t010 39 31t048 56 47to65 279 1.13t06.89 3.33 135t0822 < .050
11-20 445 8 5t0 10 37 32t042 56 5Hlto60 1.65 0.99t02.74 2.06 1.25to 3.40
21-30 268 11 7tol5 38 32t044 52 46t058 1.17 0.67t02.06 131 0.75t02.29
> 30 446 13 10tol6 39 35to44 48 441053 Ref Ref
Sex
Female 353 9 7t013 35 30to40 55 50to6l 090 0.57to 144 1.11 0.71t0 1.76 310
Male 928 9 8t012 40 36t043 51 48to54 Ref Ref
Race
White 857 11 9t013 36 33t040 53 50to56 0.37 0.08to 1.80 0.30 6.00 to 1.47 .040
Asian 377 7 5t010 43 38t048 50 45t055 0.72 0.14t03.66 0.47 0.09to 2.41
Other 47 4 ltol6 35 23t050 61 46to74 Ref Ref
Region
Midwest 307 10 7t013 39 33t045 52 46tob57 1.20 0.63t02.27 137 0.71t02.62 .150
Northeast 310 8 6tol2 42 371048 50 44tob55 1.53 0.79t0295 1.55 0.79 to 3.02
South 441 9 7t012 33 29t038 58 53to62 1.11 0.61t02.02 1.65 0.90 to 3.02
West 223 12 8tol7 41 34t047 48 41to54 Ref Ref
Specialty
Solid tumors only 291 8 5to1l 31 26t037 61 55t067 0.74 0.40t01.38 1.17 0.641t02.15 < .001
Hematologic malignancies 153 17 12t025 41 31tobh2 42 31t052 041 0.21t00.83 0.33 0.16 to .670
only
Solid and hematologic 832 7 5t010 41 37to45 52 48to55 Ref Ref
malighancies
Genomic training
Training 713 8 6t010 35 32t039 57 53to6l 1.36 0.89t02.08 2.02 1.32t03.09 < .001
No training 568 12 9tol5 42 38to46 46 42tobl Ref Ref

Practice setting

Practice affiliation?

Academic medicalcenteror 549 11 8to13 37 33t042 52 47t057 067 041to1.11 0.70 043t01.14 .230
medical school

Other setting 732 8 6toll 39 35t043 53 49to57 Ref Ref
No. of unique patients treated
per month
<49 360 13 44tob4 38 33t043 49 44to54 Ref Ref < .001
50-99 289 10 7t014 45 36tobl 45 39tobl 154 09710260 1.19 0.701t02.04
100-199 430 6 4t09 36 32t04l 57 53to66 203 1.19t03.49 253 148t04.32
> 200 194 7 4t013 33 27t040 59 52to66 1.62 0.74t03.55 2.28 1.06 to 4.91

(Continued on following page)
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TABLE A1. Unadjusted Models of Provider and Practice Characteristics Associated With Confidence in Using Genomic Test Results to Guide Patient

Management (Continued)

Moderately v Not at Very Confident vNot

Not at All or Moderately All or a Little at All or a Little
a Little Confident Confident Very Confident Confident Confident
Characteristic Total Witd % 95% Cl Wtd % 95% Cl Wtd % 95% CI OR 95% ClI OR 95% ClI Overall P
Infrastructure to support
precision medicine
Onsite pathology 893 11 9to13 37 34t040 52 49to56 040 0.21t00.78 0.45 0.23 to 0.86 .030
No onsite pathology 376 5 3t09 42 37to47 53 481to 58 Ref Ref
Internal policies or protocols 609 11 8to1l3 37 33to42 52 48tob56 0.72 0.47to1.10 0.73 0.48to 1.12 .300
for use of genomic and
biomarker testing
No internal policies or 665 8 6t010 38 35t043 53 491057 Ref Ref
protocols
EMR alerts for recommended 212 11 8tol6 30 24t036 H9 5H3to66 061 036t0 1.05 0.97 0.57t0 1.62 .020
genomic tests
No EMR alerts 1,068 701l 40 37t043 51 48to54 Ref Ref
Genomic or molecular tumor 460 7t012 36 3lto4l 55 50to60 0.93 0.57to1.54 1.10 0.66to 1.80 .550
board
No genomic or molecular 814 9 71012 39 36t043 51 48to55 Ref Ref

tumor board

NOTE. Unadjusted multinomial logistic regression models controlled for type of genomic test use, which was defined according to the multimarker somatic
panel tests each oncologist used in the past 12 months. Oncologists who used both NGS tests and GE tests were defined as NGS and GE users. Oncologists
who only used NGS tests were defined as NGS-only users. Oncologists who only used GE tests were defined as GE-only users. Oncologists who used neither
NGS nor GE tests in the past 12 months were defined as genomic test nonusers.

Abbreviations: EMR, electronic medical record; GE, gene expression; NGS, next-generation sequencing; OR, odds ratio; Ref, reference category; Wtd %,

weighted percentage.

@Other settings include a medical center not affiliated with a medical school, community hospital, office-based practice, health maintenance organization or
integrated health care system, and other.
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