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abstract

PURPOSE Tumor genomic testing (TGT) has become increasingly adopted as part of standard cancer care for
many cancers. Despite national guidelines around patient education before TGT, available evidence suggests
that most patients’ understanding of genomics remains limited, particularly lower-income and minority patients,
and most patients are not informed regarding potential incidental germline findings.

METHODS To investigate and address limitations in patient understanding of TGT results, a Plan-Do-Study-Act
(PDSA) approach is being used to assess needs, identify opportunities for improvement, and implement
approaches to optimize patient education. We reviewed published guidelines related to pre-TGT provider-patient
education and to identify key points (Plan). A provider quality improvement survey was completed (Do), which
highlighted inconsistency in pre-TGT discussion practice across providers and minimal discussion with patients
regarding the possibility of incidental germline findings.

RESULTS Patient focus groups and interviews (N 5 12 patients) were completed with coding of each transcript
(Study), which revealed themes including trouble differentiating TGT from other forms of testing, yet under-
standing that results could tailor therapy. The integration of data across this initial PDSA cycle identified
consistent themes and opportunities, which were incorporated into a patient-directed, concise animated video
for pre-TGT education (Act), which will form the foundation of a subsequent PDSA cycle. The video addresses
how TGT may/may not inform treatment, the process for TGT using existing tissue or liquid biopsy, insurance
coverage, and the potential need for germline genetics follow-up because of incidental findings.

CONCLUSION This PDSA cycle reveals key gaps and opportunities for improvement in patient education
before TGT.

JCO Oncol Pract 19:e8-e14. © 2022 by American Society of Clinical Oncology

INTRODUCTION

Somatic next-generation sequencing, also known as
tumor genomic testing (TGT), has become increasingly
adopted as part of standard cancer care for many
cancers,1 raising important ethical challenges including
uncertainty of results, incidental germline findings, and
disparities around TGT options and access.2,3 It is ex-
pected that oncology providers will discuss the potential
therapeutic implications of TGT (ie, benefits and limi-
tations) with patients. National guidelines are unified in
support of reporting incidental germline findings (eg,
from tumor-normal or research TGT).4-8 The ASCO Policy
Statement4 notes, (1) “Oncology providers should
communicate the potential for incidental/secondary
germline information…before conducting somatic mu-
tation profiling and should review potential benefits,
limitations, and risks before testing; (2) Providers should
carefully ascertain patient preferences regarding the
receipt of germline information…This may require

referral for additional counseling to help the patient clarify
preferences; (3) ASCO supports research to determine
how to best deliver pretest education, support patient
preferences, and understand outcomes of providing
incidental/secondary germline information with somatic
testing.” Evidence suggests that provider-patient dis-
cussions around TGT are inconsistent,9,10 which is
complicated further by limited genetics/genomics lit-
eracy among patients,11 particularly those who have
lower income and those who are medically under-
served.12 Additionally, studies have shown that TGT
rarely informed therapy selection and that this lack of
benefit diminished trust in the provider.13 Taken to-
gether, this evidence supports the need for consis-
tency and improved communication between
providers and patients in relationship to TGT. To ad-
dress this need, we engaged in a quality improvement
(QI) initiative focused on patient education before TGT
using a Plan-Do-Study-Act (PDSA) approach.14
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METHODS

Plan

In the planning phase of our QI initiative, we reviewed
published guidelines related to pre-TGT provider-patient
education and made a list of recommended discussion
points and noted whether these discussion points were
isolated to one published guideline or found in duplicate
(Table 1). Next, to confirm that the experience of providers
and patients within our own medical center are in alignment,
we sought to assess current Ohio State University Compre-
hensive Cancer Center oncology provider perspectives on
current pre-TGT education practices and barriers to adhering
to published pre-TGT guidelines.

Do

Provider quality improvement. A 15-item QI survey was
designed in REDCap to assess providers’ perspectives on
TGT discussions with patients and the specific topics of
these discussions. An e-mail invitation was sent to 40
practicing medical oncology providers at Ohio State Uni-
versity Comprehensive Cancer Center to complete a survey
that contained both closed-ended and open-ended
questions, with completion by 31/40 (77.5% response
rate). The survey was exempt from internal review board
(IRB) approval, as it was categorized as a QI initiative.
Among respondents, all were MD (23/31; 74.2% of re-
spondents) or MD/PhD (8/31; 25.8%), with diverse number

of years in practice (range, 1 to 201). The respondents
encompass the majority of solid tumor types. Most providers
frequently send TGT and 13/31 (41.9%) of providers send
TGT on more than half of the patients. The majority of
providers frequently discuss benefits (29/31; 93.6% of
providers) and limitations (23/31; 74.2% of providers) of
tumor TGT. Fewer discuss risks, including 12/31 (38.7%)
that discuss risks with only some or none of the patients. A
majority of providers do not discuss potential of incidental
germline findings (16/31; 51.6% of providers). Importantly,
most providers noted that they do not have adequate time in
the context of routine clinical care to provide adequate pre-
TGT patient education (19/31; 61.3%). The results of this
internal quality assessment showed inconsistencies in pre-
TGT discussion practice across providers, and minimal
discussion with patients regarding the possibility of incidental
germline findings, which aligned with published data on this
topic.9,10

Study

Patient focus groups and interviews. To understand patient
perspectives, focus groups and individual interviews were
conducted with patients with adult metastatic breast cancer
or metastatic lung cancer (total N 5 12). Some had prior
experience with TGT or other genetic testing, while others
did not. This approach allowed us to assess prior experi-
ence with TGT and also initial reactions to the possibility of
TGT without the bias of knowing the ultimate outcome of

TABLE 1. Guidelines Consulted for TGT Pretest Video Intervention

Publication Setting Content
In

Video?

Robson et al4 ASCO policy
statement

Incidental findings Y

Specific possible findings associated with the test ordered Y

Whether or not there will be an intentional analysis for germline findings Y

Inform patient that they can choose not to receive incidental results N

Explanation of how germline results are determined Y

Reinforce to the patient that these results are only incidental and not the intent of TGT Y

Communicate the potential impact incidental findings may have on family members Y

Opportunity to name proxy to communicate the results to family members in the event that the
patient is unable to do so

N

ACMG Board of
Directors15

ACMG guideline Prescribes pretest counseling including Y

Anticipated results and their potential clinical ramifications Y

Specific possible findings associated with the test ordered Y

Kinds of findings that are not associated with the test ordered Y

Indication of whether the testing is intended for clinical actionability or research application Y

Benefits, risks, and limitations of testing, and alternatives to testing Y

Clinical significance of germline findings for family members Y

Genomic sequencing is not generally recommended for minors N

Explain any deposition of patient’s individually identifiable results in public databases NA

Possibility of future recontact Y

Abbreviations: ACMG, American College of Medical Genetics; N, no; NA, not applicable; TGT, tumor genomic testing; Y, yes.
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testing. Study participation was self-initiated in response to
posted fliers or provider-introduced with patient consent for
telephone follow-up by the study team. Electronic informed
consent was administered through REDCap under Ohio
State University IRB. Ohio State University’s Recruitment,
Intervention, and Survey Shared Resource personnel
conducted virtual semistructured focus groups of 3-4 pa-
tients at a time as well individual telephone interviews with
each patient (n5 5 lung cancer and n5 7 breast cancer).
Open-ended questions were used to ascertain patients’
knowledge of, experience with, and general perceptions of
TGT and genetic testing. Focus groups and individual in-
terviews were recorded and transcribed verbatim. A
member of the study team developed an initial codebook,
which was further refined by the study team. At least two
research assistants coded each transcript, and then met to
discuss and compare codes, working through discrep-
ancies until reaching consensus. After coding was com-
plete, the codes were applied to the data in NVIVO 12 so
that they could be analyzed to determine major themes.

RESULTS

Participants ranged in age from 28 to 79 years and included
one African American man, one African American woman,

three White men, and seven White women. Participants’
health insurance coverages were as follows: five partici-
pants were enrolled in Medicare, one had coverage through
a health maintenance organization, and six had conven-
tional private health insurance.

The nature of these discussions with providers varied; some
patients reported more extensive conversation before
testing (ie, “She broke it down and made it sound really
simple and she explained it really well so I knew what was
going down before it was going to happen.”), while others
were reported simply being informed about testing (“I re-
member he told me he was going to send my cells off”).
Participants were largely aware that their results could help
inform and tailor their cancer treatment; one participant
noted that the testing was necessary to find out which way
to go. Another participant noted, “I just felt like wow this is
[TGT], this is a way to find out, you know, what the
treatments are going to be available for me now or down the
road. So I had, it was a very positive experience.”

Many patients did perceive clear benefits to TGT, although
a few mentioned their results were not informative in
treatment decision making. Some patients also demon-
strated confusion around the difference between TGT and
germline genetic testing. Although the financial aspects of

Policies

Technology People

Access to genetic
counseling not unlimited

No standard TGT
reporting across
vendors

National guidelines recommend 
education/consent

Not institutionally required

Results often
difficult to locate in EHR

Lack of patient

understanding before

tumor genomic testing

TGT results frequently
not actionable

Processes

Primary risk to patients
data v financial?

Patient questions dictate pre-
TGT discussion with provider

Extended time from test
request to shareable
result with patient

Lack of existing
educational materials

Disconnect in background
knowledge between
provider and patient

Providers

No reflex genetic testing for
potential germline variants

Considered part of ’general
consent to treat’’

Variable health and genetic 
literacy

Clinic time constraints

Patients

Overwhelm at diagnosis

Patient confusion between germline testing 
and tumor genomic testing

Differences in patient population
(eg, breast v lung cancer) – recall, 
follow through

Patient confusion results in perception
that TGT process is invasive

Time/effort of identifying
and transferring samples

FIG 1. Fishbone diagram incorporating feedback from provider survey and patient focus groups. Themes from 15-question provider quality
improvement survey and patient focus groups (n 5 12 participants) were aggregated for display and review as part of Plan-Do-Study-Act. EHR,
electronic health record; TGT, tumor genomic testing.

e10 © 2022 by American Society of Clinical Oncology Volume 19, Issue 1

Senter et al



TGT were not a frequent topic of discussion, it was dis-
cussed by a few participants, including the need to discuss
it with a provider. One participant noted that while they did
not have to pay out of pocket for TGT, that is one thing that
was not talked about beforehand. Interviews also asked
about the potential for incidental findings, including in-
formation regarding genetic risks. Participants also realized
the potential negative implications; one participant stated,
“I mean it would be scary, but at the same time, it’s def-
initely something that needs to be known.”

Act

Based upon the data collected, a concise method of de-
livering pre-TGT patient education within the clinic flow was
needed. We had previously developed a concise, 2-minute
animated video focusing on cascade testing for germline
inherited risk mutations16 and hypothesized that the video
approach would facilitate consistent messaging that
addressed patient and provider needs while adhering to
national guidelines. We developed a series of three ani-
mated educational videos (for lung cancer, breast cancer,
and nonspecific metastatic cancer) for patients to view
before TGT. Contents in the three videos are nearly iden-
tical, but data presented in the video regarding the likeli-
hood of TGT affecting treatment is specific to each cancer
type (eg, breast cancer or lung cancer). The video ad-
dresses elements included in national guidelines (Table 1)
and provider QI survey and patient focus groups (Fig 1),
such as how TGT may/may not inform treatment, the
process for TGT using existing tissue or liquid biopsy, in-
surance coverage, and the potential need for germline
genetics follow-up because of incidental findings. The
videos are approximately 2.5 minutes in length and portray
characters of various ethnic and racial groups. These
standardized educational videos are designed to be pre-
sented to patients at the time of TGT recommendation. This
approach will not add substantial burden to providers al-
ready facing clinical restraints.

DISCUSSION

The available literature suggests that patient education be-
fore TGT for oncology patients may not meet recommen-
dations (eg, ASCO Policy Statement4). To help understand
why, we reviewed published guidelines related to pre-TGT
provider-patient education and identified critical elements
for inclusion (Plan), completed a provider QI survey to un-
derstand what communication looked like within our own
institution (Do), conducted patient focus groups and inter-
views to understand the patient prospective (Study), and
developed TGT educational videos for patients (Act).

Our clinical QI data are in line with the published data and
provide further justification for the need for a standardized

educational approach. An investigation comparing written
versus video education of whole-genome sequencing in-
dicated that study participants retained an equivalent
amount of information from either source but had an
overall preference for video content.17 More recent work
specifically in men considering prostate cancer germline
testing, with 71% of men opting for pretest video-based
genetic education (relative to genetic counseling), with
comparable patient-reported outcomes and uptake of
germline testing.18 Pretest video education is being
implemented in some settings, for example, Memorial
Sloan Kettering-Integrated Mutation Profiling of Actionable
Cancer Targets tumor and normal testing program, in which
patients who desire germline DNA annotation receive
pretest genetic counseling via an IRB-approved video.19

Bradbury et al20 completed the Eastern Cooperative On-
cology Group-American College of Radiology Imaging
Network National Cancer Institute Community Oncology
Research Program EAQ152 study, a randomized trial of
web-based genetic education versus usual care in patients
with advanced cancer undergoing tumor genetic testing,
and found that a web-based video intervention increased
patient understanding but did not significantly reduce
anxiety, depression, or cancer-specific distress.

Although this PDSA effort seeks to address gaps in patient
education, there remain other important systematic chal-
lenges around widespread implementation of TGT in clinical
practice. As TGT increases, there will be increasing burden
on medical oncology providers to provide counseling, par-
ticularly challenging in community settings where access to
genomic experts and genetic counseling may be more
limited.21 Furthermore, there may be unintended conse-
quences of TGT, for example, targeted treatment options that
require documented mutation may further exacerbate dis-
parities in care if TGT is not equitably available.2,3

These published results and our own qualitative data show
that although many patients find value in TGT, key gaps
and opportunities for improvement in patient education
before TGT exist. No published study to date has sys-
tematically evaluated tumor type–specific video and we
hypothesize that refined interventions may help to address
these gaps. This study does have limitations, including
PDSA cycle at a single academic center and ongoing follow-
up of downstream effects of PDSA cycle. Patient input from
the 12 participants in semistructured interviews provided
important initial data; however, additional focus group
participants would strengthen the generalizability of the
messaging in future iterations of the video. Our future efforts
will focus on rigorous assessment of these videos in diverse
patient populations to address the need for consistency and
improved pretest education before TGT.
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