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Use of Next-Generation Sequencing 
Tests to Guide Cancer Treatment: 
Results From a Nationally 
Representative Survey of Oncologists 
in the United States

INTRODUCTION

The increased affordability, accessibility, and 
reliability of DNA and RNA high-throughput 
sequencing platforms and bioinformatics capa-
bilities enable oncologists to provide more per-
sonalized care, often referred to as precision 
oncology.1 However, the accelerated develop-
ment and diffusion of new commercial and non-
commercial tumor gene sequencing panels have 
made this a challenging time for oncologists to 

effectively incorporate these new tests into rou-
tine patient care, particularly with the paucity of 
data on their clinical usefulness and the limited 
availability of evidence-based clinical guidelines.

Cancer treatment decisions are increasingly 
made on the basis of genomic information, and 
there are currently large numbers of genomic 
tests available to oncologists.2 Genomic tests 
designed to facilitate decisions about treatment 
management include those that identify alter-
ations in single genes and multimarker tumor 
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panels. Multimarker panels include targeted 
gene-expression profiling tests that are used to  
estimate prognosis and/or the likelihood of 
recurrence. Multimarker panels also include 
DNA and RNA analysis through next-generation  
sequencing (NGS) technologies, including custom 
panels that profile multiple actionable driver 
genes and tumor characteristics that may guide 
the selection of targeted therapies.

Despite advances in precision oncology, com-
paratively little empirical research is available 
that assesses the expectations and experiences 
of oncologists in the United States who may 
use these genomic tools to care for patients with 
cancer. To date, most studies have evaluated 
physicians’ experiences with specific genomic 
tests for individual gene mutations.3-5 Studies 
that have attempted to assess providers’ expe-
riences with custom NGS tumor panels6-9 have 
focused on intended rather than actual use. Fur-
thermore, previous studies of physicians’ use of 
NGS tests were on the basis of small samples 
and were conducted in tertiary referral centers; 
as a result, their findings may not represent how 
oncology is practiced in the United States. Cur-
rently, there are no nationally representative 
data describing oncologists’ awareness, knowl-
edge, and use of NGS testing to inform patient 
care, especially in community practice settings.

With the increasing application of precision 
oncology, understanding how oncologists use 
genomic tests in their practice and the factors 
that affect their use is essential to ensure that 
patients who can benefit receive appropriate 
testing and follow-up. The purpose of this study 
was to investigate how oncologists in the United 
States use NGS tests to evaluate patients with 
cancer and inform treatment recommendations.

METHODS

Data Source

This study used data from the National Survey 
of Precision Medicine in Cancer Treatment, a 
nationally representative survey of hematolo-
gists, hematologists/oncologists, and oncolo-
gists sponsored by the National Cancer Institute 
(NCI), the National Human Genomic Research 
Institute, and the American Cancer Society. 
Practicing oncologists were identified from the 
American Medical Association Physician Mas-
terfile, a database of all licensed physicians in the 

United States. Oncologists who were retired, in 
training (ie, residents), not in clinical practice, 
older than 75 years of age, or deceased were 
excluded. Oncologists were selected using prob-
ability sampling, stratified by specialty, census 
region, size of the physician’s metropolitan sta-
tistical area, and a combined sex by age variable. 
Eligibility and contact information for sampled 
oncologists were verified by telephone calls to 
the physicians’ offices. Throughout data collec-
tion, 87 oncologists were identified as ineligible. 
Of the remaining 3,378 oncologists with verified 
contact information, 1,281 completed the survey 
(cooperation rate = 38%10).

A survey packet containing a personalized invita-
tion letter from the NCI, an endorsement letter 
from ASCO, a pen with the study’s name printed 
on it, a self-administered paper questionnaire, 
and a business reply envelope was mailed to eli-
gible oncologists. Up to two e-mail reminders 
and two follow-up mailings with a replacement 
paper questionnaire were sent to nonresponders. 
A telephone reminder call was placed to physi-
cians who had not responded to previous contact 
attempts. Participants received a $50 honorar-
ium for completing the survey.

The questionnaire (Data Supplement) took  
20 minutes to complete on average, and data  
were collected from February through May of 
2017. Information was ascertained about oncolo-
gists’ demographics, training, academic affiliation, 
specialty, and patient volume, and their practice 
characteristics, including practice setting, struc-
ture, and resources to support genomic testing. 
Information about oncologists’ use of commer-
cially available multimarker tumor panels and 
noncommercial tumor panels performed at aca-
demic medical centers was collected, as were data 
on the clinical scenarios in which NGS test were 
used. Because of differences in how survey ques-
tions were worded (eg, some explicitly stated the 
exclusion of Oncotype DX), sensitivity analyses 
were conducted to examine whether oncologists 
who reported using other gene expression tests, 
including the Breast Cancer Index, Mammaprint,  
Prosigna, and/or myPlan Lung Cancer, differed 
in their use of NGS tests from those who did not 
use these gene expression tests. Detailed infor-
mation about the survey’s data collection meth-
ods has been published elsewhere,,11 and details 
describing the collected data are included in the 
Appendix.
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Statistical Analyses

Survey weights were calculated using the age, 
sex, and geographic location information avail-
able on the sample frame. The weights also 
adjust for the complex survey design by account-
ing for the probability of selection as well as the 
probability of noncontact and the probability 
of noncooperation. The survey weights were 
applied in all analyses of the data and provide 
statistical adjustment so that respondents are 
representative of the population of practicing 
oncologists in the United States.

Each oncologist was classified as a user of NGS 
tests if he or she reported using at least one spe-
cific multimarker panel with NGS technologies 
profiling multiple actionable driver genes for 
guiding treatment decisions in the past 12 months. 
The weighted percentage of NGS testing among 
oncologists was calculated overall and was strat-
ified by physician demographic and practice char-
acteristics. Multivariable models were estimated 
to examine the independent association between 
each physician demographic and practice char-
acteristic and the likelihood of NGS testing, 
when adjusting for the other characteristics in 
the model. Results are presented as adjusted 
odds ratios and adjusted weighted percentages 
(ie, predicted probabilities)12 with correspond-
ing 95% CIs. All analyses were conducted using 
SUDAAN release 11.0.1 (RTI International, 
Research Triangle Park, NC).

RESULTS

Characteristics of Survey Respondents

Characteristics of the 1,281 oncologists who 
completed the survey are listed in Table 1. 
Most respondents were male (66.4%) and white 
(62.6%). Nearly one third (31.1%) of respon-
dents were in the 40- to 49-year age group. 
Approximately 10% reported practicing in a  
rural setting. Most respondents (64.5%) reported  
treating patients with solid tumors as well as 
hematologic malignancies. Most respondents 
reported that their practices were affiliated with 
an academic institution: 43.3% saw patients at 
an academic center and 59.3% held a faculty 
appointment. More than one half of respon-
dents (56.3%) reported having some training in 
genomic testing. Respondents also, on average, 
saw 101 unique patients with cancer per month. 
More than one half of respondents (56.9%) 

spent at least 90% of their time in patient care 
and almost one half (49.3%) spent less than 10% 
of their time teaching (data not shown).

Prevalence of NGS Test Use and Predictors 
of Test Use to Guide Treatment Decisions

Overall, 75.6% of oncologists reported using 
NGS tests in the past 12 months to guide treat-
ment decisions; use differed according to the 
physician’s demographic and practice charac-
teristics (Table 2). NGS test use for treatment 
decisions was higher among younger oncolo-
gists (age < 50 years) than among those who 
were 60 years of age or older. Oncologists who 
treated only patients with hematologic malig-
nancies were less likely to use NGS tests than 
were oncologists who treated both solid and 
hematologic malignancies and those who only 
treated patients with solid tumors. Oncologists 
who held a faculty appointment, had some train-
ing in genomics, or were part of a practice that 
had a molecular tumor board were more likely 
to use NGS tests than were those who did not 
have these characteristics. In addition, those 
who treated fewer than 50 patients with cancer 
per month were more likely to use NGS tests 
than were oncologists who treated more than 
50 patients with cancer per month. In multivari-
able analyses, results were somewhat attenuated 
but largely unchanged. The likelihood of NGS 
use was not statistically significantly associated 
with other provider and practice characteristics 
assessed.

In this survey, oncologists in the United States 
were asked how often they used 11 commercially 
available NGS tests or a noncommercial NGS 
test during the past 12 months (Fig 1). Less 
than 7% of oncologists reported using 10 of the  
commercially available NGS tests in more than 
10 patients (range, 0.2% to 6.8%); for the other 
two NGS tests surveyed, approximately 20% of 
oncologists reported using them in more than 
10 patients. Moreover, among oncologists who 
ordered any of these NGS tests (n = 959), 28.2% 
ordered one test, 31.7% ordered two tests, 23.3% 
ordered three tests, and 16.7% ordered four or 
more tests in the past 12 months.

NGS Test Use Practice Patterns

Oncologists’ use of NGS test results varied 
by clinical presentation (Fig 2). For 34.0% of 
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Table 1. Characteristics of Oncologist Respondents in the United States to the 2017 National Survey of Precision Medicine in Cancer Treatment

Characteristic Total (N = 1,281)
Unweighted 

Percentage (%)*
Weighted 

Percentage (%)*

Age, years

30-39 271 21.1 21.7

40-49 391 30.5 31.1

50-59 304 23.7 23.5

≥ 60 315 24.6 23.7

Sex

Female 353 27.5 33.4

Male 928 72.4 66.6

Race or ethnicity

White 797 63.3 62.6

Asian 362 28.7 29.6

Other† 101 8.0 7.8

Region

Midwest 307 24.0 21.4

Northeast 310 24.2 25.9

South 441 34.4 34.9

West 223 17.4 17.8

Urbanicity

Urban 694 54.9 55.4

Rural 135 10.7 9.9

Suburban 436 34.5 34.7

Primary specialty‡

Both solid tumors and hematologic malignancies 832 65.2 64.5

Hematologic malignancies only 153 12.0 12.1

Solid tumors only 291 22.8 23.4

Type of practice

Solo 55 4.3 4.3

Single specialty 544 42.7 41.8

Multispecialty 566 44.4 44.8

Other 110 8.6 9.1

Faculty appointment

No 525 41.0 40.7

Yes 755 59.0 59.3

Training in genomics

No 567 44.3 43.7

Yes 713 55.7 56.3

Primary practice affiliated with academic institution

No 478 37.5 36.9

Yes 796 62.5 63.1

Sees patients at academic center or medical school

No 732 57.1 56.7

Yes 549 42.9 43.3

(Continued on following page)
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oncologists (95% CI, 31.0% to 37.2%), NGS 
test results were used often during the past 12 
months to guide treatment decisions for patients 
with advanced refractory disease. Fewer oncol-
ogists reported using NGS tests results often 
when treating patients with rare cancers (28.2% 
[95% CI, 25.2% to 31.5%]), patients with can-
cers of unknown origin (29.1% [95% CI, 25.9% 
to 32.4%]), or patients with an initial diagnosis 
of cancer (21.4% [95% CI, 18.4% to 24.2%]).

The frequency of NGS testing varied by clinical 
purpose. Approximately one third of oncologists 
reported ordering NGS tests often to guide the 
use of a Food and Drug Administration (FDA)–
approved therapy (33.5% [95% CI, 30.5% to 
36.6%]) and to determine eligibility for clin-
ical trials (29.1% [95% CI, 26.2% to 32.1%]). 
Fewer oncologists reported using NGS tests 
results often in decisions about off-label use of 
FDA-approved drugs (17.5% [95% CI, 15.2% 
to 20.1%]) or to provide diagnostic (15.6% [95% 
CI, 13.3% to 18.2%]) or prognostic (15.5% 
[95% CI, 13.3% to 18.1%]) information (Fig 3).

Respondents were explicitly directed to exclude 
Oncotype DX when answering questions about 
NGS testing for different clinical purposes. 
We conducted sensitivity analyses to examine 

whether oncologists who used other gene expres-
sion tests (ie, Breast Cancer Index, Mammaprint,  
Prosigna, and/or myPlan Lung Cancer) that 
were not explicitly included in those survey 
questions, answered these questions differently 
from oncologists who did not. We found that 
oncologists who used the Breast Cancer Index, 
Mammaprint, Prosigna, and/or myPlan Lung 
Cancer did not differ in the way they answered 
these questions in nine out of 10 comparisons. 
However, oncologists who used the Breast 
Cancer Index, Mammaprint, Prosigna, and/or  
myPlan Lung Cancer reported using multi-
marker tumor panels less often to determine eli-
gibility for clinical trials (23.1% [95% CI, 18.9% 
to 27.8%]) than did those who did not (32.9% 
[95% CI, 29.1% to 37.0%]). When analyses 
were restricted to oncologists who treated a high 
volume of patients with breast cancer, there were 
no differences in test use between oncologists 
who used the Breast Cancer Index, Mammaprint,  
and Prosigna and those who did not (data not 
shown).

There was variability in how frequently oncol-
ogists used NGS testing to guide clinical care. 
For 26.8% of oncologists (95% CI, 24.0% to 
29.8%), NGS tests results informed treatment 
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Table 1. Characteristics of Oncologist Respondents in the United States to the 2017 National Survey of Precision Medicine in Cancer Treatment 
(Continued)

Characteristic Total (N = 1,281)
Unweighted 

Percentage (%)*
Weighted 

Percentage (%)*

No. of unique patients with cancer/month

1-49 360 28.3 28.5

50-99 289 22.7 23.2

100-199 430 33.8 33.2

≥ 200 194 15.2 15.1

Internal policies for genomic testing

No or don’t know 665 52.2 51.7

Yes 609 47.8 48.3

Electronic medical records with alerts for recommended genomic test

No or don’t know 1,068 83.4 83.2

Yes 212 16.6 16.8

Molecular tumor board

No or don’t know 814 63.9 63.5

Yes 460 36.1 36.5

NOTE. Not all categories add to 1,281 because of missing data.
*On the basis of χ2 tests, no statistically significant differences were observed between unweighted and weighted percentages.
†Other consisted of 64 oncologists who identified as Latinos or Hispanic, 27 as African American, two as American Indian or Alaska Native, and eight as more than one 
ethnicity.
‡Primary specialty was recoded to reflect the cancer types oncologists saw in their practice.
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Table 2. Use of NGS Testing During the Past 12 Months Among Oncologists in the United States, by Physician Demographics and Practice  
Characteristics

Characteristic
Total  

(N = 1,281)
NGS User 

(unadjusted %)
 NGS User 

(adjusted %) 95% CI
Adjusted OR  

(95% CI)

Age

30-39 271 79.0 80.7 (75.6 to 85.0) 1.79 (1.12 to 2.88)

40-49 391 80.1 79.5 (74.9 to 83.4) 1.64 (1.07 to 2.50)

50-59 304 72.0 73.3 (67.8 to 78.1) 1.12 (0.74 to 1.70)

≥ 60 315 70.0 71.3 (65.2 to 76.6) 1.00 (REF)

Sex

Female 353 76.3 76.8 (71.9 to 81.1) 1.00 (REF)

Male 928 75.2 76.3 (73.3 to 79.1) 0.97 (0.69 to 1.36)

Race or ethnicity

White 797 77.2 79.0 (75.9 to 81.7) 1.00 (REF)

Asian 362 73.7 72.1 (66.8 to 76.8) 0.66 (0.47 to 0.93)

Other 101 74.4 72.3 (62.5 to 80.3) 0.66 (0.39 to 1.14)

Region

Midwest 307 75.8 76.2 (70.8 to 80.9) 1.00 (REF)

Northeast 310 73.0 71.9 (66.0 to 77.1) 0.78 (0.50 to 1.20)

South 441 75.8 77.1 (72.9 to 80.9) 1.06 (0.71 to 1.58)

West 223 78.7 81.3 (75.9 to 85.7) 1.40 (0.88 to 2.24)

Urbanicity

Rural 694 70.4 76.1 (68.3 to 82.4) 1.00 (REF)

Urban 135 75.1 73.3 (69.3 to 76.9) 0.85 (0.52 to 1.40)

Suburban 436 77.8 81.0 (76.9 to 84.5) 1.38 (0.84 to 2.25)

Primary specialty

Both solid and hematologic 
malignancies

832 75.2 78.1 (74.6 to 81.2) 1.00 (REF)

Hematologic malignancies 
only

153 60.8 58.5 (49.2 to 67.2) 0.36 (0.22 to 0.60)

Solid tumors only 291 85.4 81.8 (75.6 to 86.7) 1.28 (0.79 to 2.07)

Type of practice

Solo 55 70.1 81.9 (70.2 to 89.7) 1.00 (REF)

Single specialty 544 78.7 80.9 (77.2 to 84.2) 0.93 (0.45 to 1.94)

Multispecialty 566 75.4 73.0 (68.6 to 77.0) 0.57 (0.26 to 1.23)

Other 110 66.6 66.8 (57.4 to 75.0) 0.41 (0.17 to 0.95)

Faculty appointment

No 525 70.4 69.9 (63.8 to 75.4) 1.00 (REF)

Yes 755 79.1 80.8 (77.0 to 84.1) 1.94 (1.21 to 2.19)

Training in genomics

No 567 69.9 72.1 (68.1 to 75.8) 1.00 (REF)

Yes 713 80.2 80.0 (76.7 to 83.0) 1.62 (1.21 to 2.19)

Primary practice affiliated with 
academic institution

No 478 72.5 75.6 (70.1 to 80.4) 1.00 (REF)

Yes 796 77.6 77.0 (73.0 to 80.6) 1.09 (0.69 to 1.72)

(Continued on following page)
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recommendations often, whereas 52.4% (95% 
CI, 49.2% to 55.7%) reported sometimes, and 
20.8% (95% CI, 18.3% to 23.6%) indicated that 
results never or rarely informed their treatment 
recommendations (Fig 4). There was also vari-
ability in the difficulty oncologists reported hav-
ing in interpreting the test results. For 11.0% of 
oncologists (95% CI, 9.1% to 13.2%), NGS test 
results were often difficult to interpret, whereas 
40.0% (95% CI, 36.8% to 43.2%) reported this 

was the case sometimes (data not shown). For 
49% of oncologists (95% CI, 45.8% to 52.3%), the 
results were never or rarely difficult to interpret.

Oncologists also reported whether they referred 
their patients with cancer to another practice 
or provider for NGS testing. Twenty-five per-
cent (n = 319) indicated that they referred their 
patients to another location or provider for 
NGS testing; among these oncologists, 84.4% 
(n = 257) referred to an academic medical center, 
82.1% (n = 240) to a clinical trial, and 18.2%  
(n = 51) to an oncologist outside of their practice 
(data not shown).

DISCUSSION

In this nationally representative study of 1,281 
oncologists, we examined how NGS tests are cur-
rently used in clinical practice and whether use is 
influenced by physician and practice character-
istics. Approximately 75% of those oncologists 
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Table 2. Use of NGS Testing During the Past 12 Months Among Oncologists in the United States, by Physician Demographics and Practice  
Characteristics (Continued)

Characteristic
Total  

(N = 1,281)
NGS User 

(unadjusted %)
 NGS User 

(adjusted %) 95% CI
Adjusted OR  

(95% CI)

Sees patients at academic center 
or medical school

No 732 73.8 78.0 (73.8 to 81.6) 1.00 (REF)

Yes 549 77.9 74.1 (67.7 to 79.6) 0.79 (0.47 to 1.32)

No. of unique patients with 
cancer/month

1-49 360 69.1 71.6 (66.6 to 76.1) 1.00 (REF)

50-99 289 77.5 77.7 (72.1 to 82.4) 1.43 (0.94 to 2.17)

100-199 430 76.6 77.7 (73.4 to 81.5) 1.43 (1.00 to 2.06)

≥ 200 194 82.5 81.5 (74.8 to 86.7) 1.85 (1.12 to 3.07)

Internal policies for genomic 
testing

No or don’t know 488 73.8 77.6 (74.1 to 80.8) 1.00 (REF)

Yes 467 77.6 75.0 (70.7 to 78.8) 0.85 (0.61 to 1.19)

Electronic medical records 
with alerts for recommended 
genomic test

No or don’t know 791 74.8 76.1 (73.3 to 78.7) 1.00 (REF)

Yes 168 79.6 78.3 (71.8 to 83.6) 1.15 (0.76 to 1.74)

Molecular tumor board

No or don’t know 581 71.7 71.0 (67.2 to 74.6) 1.00 (REF)

Yes 374 82.7 85.1 (81.1 to 88.3) 2.53 (1.70 to 3.78)

Abbreviations: NGS, next-generation sequencing; OR, odds ratio; REF, reference.
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reported using NGS test results to guide patient 
care, and the use of NGS tests differed by oncol-
ogists’ demographic and practice characteristics. 
For example, younger oncologists were more 
likely to be NGS test users, suggesting that they 
may have had more recent training in genomic 
testing or that they are more receptive to the 
incorporation of NGS testing in their practice. 
Having a faculty appointment and access to a 
molecular tumor board were also associated 
with NGS test use, perhaps reflecting greater 
access to in-house NGS tests in academic set-
tings or more involvement in clinical research. 
Oncologists whose practices had higher patient 
volumes were also more likely to use NGS tests. 
Not surprisingly, oncologists who treated only 
patients with hematologic malignancies were 
less likely to use NGS tests than were oncolo-
gists who treated both solid and hematologic 
malignancies or those who treated only patients 
with solid tumors, suggesting that NGS tests 
may be ordered reflexively by pathologists 
rather than by oncologists. Moreover, it may 
be common practice to order other non-NGS 
tests such as fluorescent in situ hybridization and 

molecular testing for patients with hematologic  
malignancies.

Oncologists reported using NGS most often for 
patients with advanced refractory disease, but 
also used these tests often for patients diagnosed 
with a rare cancer or cancers of unknown ori-
gin and/or for patients with an initial diagnosis 
of cancer. These results may reflect oncologists’ 
use of NGS testing to inform treatment strat-
egies when established therapies have failed or 
when there is uncertainty about the usefulness 
of existing treatment guidelines for less common 
clinical situations. With the recent approval 
of multiple therapeutic agents targeting spe-
cific driver mutations, oncologists may send a 
patient’s tumors for sequencing with the hope 
of identifying treatments that are potentially 
efficacious for their patient’s particular molec-
ular tumor subtype. In our survey, more than 
one third of oncologists reported using NGS 
test results often to guide the use of an FDA- 
approved therapy.

Advances in precision oncology pose chal-
lenges for oncologists. The first challenge is 
posed by the lack of published, evidence-based 
guidelines informing the use of currently 
available NGS tests. At the time of the sur-
vey in May 2017, non–small-cell lung cancer 
was the only cancer type for which there was 
a consensus recommendation for NGS use.13 
Furthermore, no professional group other 
than the National Comprehensive Cancer 
Network has yet issued evidence-based guide-
lines recommending the use of NGS testing. 
However, as the number of single-gene or 
focused-indication (eg, microsatellite insta-
bility) tests that are components of the stan-
dardized evaluation of common malignancies 
has grown, oncologists are increasingly faced 
with decisions about whether to order several 
targeted tests or a single NGS panel.

There has also been an effort by pharmaceuti-
cal companies to develop tissue-agnostic can-
cer drugs that target a specific genetic marker 
independent of tumor type.14 Given the pros-
pect of tissue-agnostic labeling, the use of NGS 
will only grow, and in the absence of clinical 
guidelines informing NGS use, it is likely that 
many providers will experience uncertainty 
about how to clearly integrate this information 
into clinical care decisions. In our survey, 75% 
of oncologists report using NGS tests to guide 
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treatment recommendations, suggesting that 
oncologists are already confronted with a large 
volume of genomic information that they must  
interpret.

That NGS test results are frequently ambiguous 
presents another challenge for oncologists. More 
than 50% of oncologists in our study reported 
that NGS test results were difficult to interpret 
either often or sometimes. In addition, 25% 
indicated that they referred patients to other 
providers for NGS testing, possibly suggesting 
a lack of expertise or resources for ordering and 
interpreting NGS tests. Several academic and 
commercial groups have responded to this need, 
developing online decision support resources for 
genomic medicine, such as Personalized Cancer 
Therapy, My Cancer Genome, and OncoKB, 
with the goal of providing an accessible platform 
to oncologists.15 However, more work is needed 
to ensure that patients who can benefit from 
these new technologies receive appropriate test-
ing and follow-up.

A third challenge for oncologists is the lack of 
clinical usefulness data for many of the available 
NGS tests. Two major, ongoing clinical trials, 
NCI-MATCH (National Cancer Institute–
Molecular Analysis for Therapy Choice),16 and 
Pediatric MATCH (National Cancer Institute–
Children’s Oncology Group Pediatric MATCH 
Trial), will generate evidence to establish clinical 
usefulness to fill some of these gaps. Our study 
suggests that NGS tests play an important role 
in identifying patients for clinical trials. Fur-
thermore, ASCO’s Targeted Agent and Profil-
ing Utilization Registry (TAPUR) Study17 and 
CureOne (formerly called MED-C) are build-
ing registries of NGS testing data to enhance 

understanding of how testing is being used and 
its impact on patient outcomes.18

Insurers are also recognizing the cost efficien-
cies of NGS panel testing as opposed to mul-
tiple single-gene testing for specific cancer-site 
indications but are grappling with a lack of clin-
ical usefulness data for testing cancers broadly. 
Effective March 16, 2018, the Centers for  
Medicare & Medicaid Services has allowed non–
FDA-approved assays run in Clinical Laboratory 
Improvement Amendments–certified laborato-
ries to be reimbursed, dependent on decisions 
made by local Medicare administrative con-
tractors.19 It is unclear whether and under what 
circumstances commercial private payers will 
decide to reimburse for NGS testing broadly for 
cancer. Our findings offer an important baseline 
that could be used to evaluate the impact of these 
coverage decisions on NGS test use because our 
data were collected before implementation of 
these key changes in coverage.

Our study has several limitations. First, the 
cooperation rate was lower than that of previous 
surveys of physicians on the topic of genomic 
and genetic test use,7,20 and responders may 
have differed from nonresponders in terms of 
their genomic testing practices and other char-
acteristics such as academic affiliation. However, 
respondents are representative of the population 
of practicing oncologists in the United States 
in terms of age, sex, and geographic location 
on the basis of statistical adjustment for nonre-
sponse using data available on the survey's sam-
ple frame.

Another limitation is that we were unable to 
assess how oncologists use the tests in specific 
clinical situations and for which cancer types 
they are ordering these tests. In addition, preci-
sion oncology is a rapidly evolving field, and our 
findings reflect NGS test use in 2017. However, 
these limitations are offset by several strengths 
of the study, including the nationally represen-
tative sample of practicing oncologists in a wide 
variety of practice settings and the large sample 
size, which allowed us to analyze multiple factors 
associated with NGS use and to examine a vari-
ety of practice patterns.

The majority of oncologists in the United 
States use NGS tests to guide patient care, 
even in the absence of evidence-based practice 
guidelines. The rapid commercialization and 
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adoption of genomic tests in practice highlights 
the importance of generating evidence for the 
clinical usefulness of NGS panels. There is also 
a need to monitor the use of these new tech-
nologies in practice to ensure that patients with 

cancer have access to appropriate testing and 
effective therapies.
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Physician characteristics included age, sex, race or ethnicity, faculty appointment, training in genomic testing (eg, instruction 
throughout residency and/or fellowship, professional lectures or seminars, symposiums, conferences, or continuing medical 
education). Practice characteristics, such as region, urbanicity, type of practice (solo, single specialty group, multispecialty 
group, other), academic affiliation, and number of unique patients with cancer seen per month were also collected. In addi-
tion, questions were asked about whether the oncologist’s practice setting has a genomic or molecular tumor board, policies 
for genomic testing use, and/or an electronic medical record that provides alerts when a genomic test is recommended. An 
oncologist’s specialty was defined using information on type(s) of patients with cancer seen: only patients with solid tumors, 
only those with hematologic malignancies, or both. Age and demographic characteristics other than race or ethnicity were 
obtained from the American Medical Association Masterfile.

An oncologists was classified as a user of next-generation sequencing (NGS) tests if he or she reported use, in the past 12 
months, of specific multimarker panels with NGS technologies profiling multiple actionable driver genes used to guide 
treatment decisions. The following tests were included in this definition: CancerSELECT or Cancer Complete, Caris Mo-
lecular Intelligence or Target Now, CGI Complete, FoundationOne, FoundationOneHeme, FoundationACT, GPS Cancer, 
Guardant360, Omniseq Comprehensive, OnkoSight Tumor Panels, Solid Tumor Mutation Panel (ARUP Laboratories), 
and noncommercial tumor panels. Multimarker tests that use gene-expression profiling (eg, Oncotype DX for breast cancer), 
primarily used to predict prognosis and/or the likelihood of recurrence, were not classified as NGS tests. This list reflects the 
multimarker tumor panel tests that were commonly available at the time the survey was developed. To capture less commonly 
used tests or newly developed panels, there was an option to write in any additional multimarker tumor panel tests used in the 
past 12 months that were not listed on the questionnaire.
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