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Abstract

Background: Pilot data revealed gaps in knowledge and utilization of genomic-based targeted therapy among
oncologists. We report these findings, and offer a protocol for a qualitative research project aimed to elicit oncologists’
perceptions regarding use of genomic-based targeted therapy for Veterans with lung cancer at the VHA. Using the Cabana
et al. theoretical framework, a model of behavior change among providers, the study will identify how oncologists’
perceptions and facility characteristics potentially affect implementation of genomic-based targeted therapy in routine
care.

Methods and results: We will conduct a minimum of 40 and up to 60 semi-structured interviews with oncologists to elicit
perceptions of genomic-based targeted therapy in four domains: 1) knowledge; 2) attitudes; 3) intent; and 4) barriers and
facilitators for practicing genomic-based targeted therapy.

Conclusion: This study is the first to examine decision-making surrounding the use of genomic based targeted therapy in
lung cancer management. Findings will lay the foundation to design and implement effective strategies centering on
integrating genomic medicine with routine practice, and will shed light on the decision-making processes of oncologists
regarding selection of genomic-based and non-genomic-based treatment plans in managing lung cancer in veterans. This
research is part of a larger study that will examine the utilization, clinical effectiveness, and cost effectiveness of genomic-
based therapies in the treatment of advanced lung cancer.
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1 Introduction

Lung cancer is the second most common cancer in the United States, with an estimated 221,200 new cases in 2015 . It is
also the leading cause of cancer-related mortality in the U.S., with approximately 158,040 deaths expected in that same
year. Most lung cancers are one of two types: 1) small cell lung cancer (SCLC), comprising 15% of diagnoses; and
2) non-small cell lung cancer (NSCLC), comprising the remaining 85%. Although screening for lung cancer with low dose
CT scans can be effective, it is expensive and not yet widely used in practice. As a result, lung cancer is difficult to detect
at an early stage, with approximately 75% of diagnosed patients having advanced disease (stage I11B or V) at the time of
diagnosis. The 5-year survival rate for all stages is about 15%. The treatment is dependent upon the cancer location, stage
and type, and patient health status. The usual non-genomic-based treatment options include surgery, radiation therapy,
chemotherapy, and angiogenesis inhibitors, but more recently, genomic-based therapies have emerged.

Genomic-based targeted therapy (GBTT) has emerged as an alternative option in clinical management of NSCLC.
Erlotinib, the tyrosine kinase inhibitor (TKI) of the epidermal growth factor receptor (EGFR) is used in lung cancer
management. In August 2011, the Food and Drug Administration (FDA) approved crizotinib, another class of genomic-
based targeted therapy, for the treatment of patients with locally advanced or metastatic NSCLC that is positive for the
anaplastic lymphoma kinase (ALK) mutation, an EML4-ALK fusion oncogene. The use of erlotinib and crizotinib have
been recommended in the National Comprehensive Cancer Network (NCCN) clinical practice guidelines for advanced
lung cancer with the appropriate gene mutations . Neither erlotinib nor crizotinib are listed in the VA drug formulary and
they require special permission for VA oncologists to use them to treat lung cancer.

The purpose of this study is to identify factors that affect oncologists’ decisions regarding use of genomic-based targeted
therapy, including erlotinib and crizotinib, and genomic testing, for patients with lung cancer at the VHA. We will conduct
semi-structured interviews with oncologists to elicit information in four domains: 1) knowledge; 2) attitudes; and 3) intent;
and 4) barriers and facilitators for practicing genomic-based targeted therapy. In addition, we will collect pilot data
regarding oncologists’ decision making regarding palliative care for lung cancer patients. Information from this study will
help us understand the decision-making processes of oncologists regarding selection of genomic-based and non-genomic-
based treatment plans in managing lung cancer in veterans. Findings will lay the foundation to design and implement
effective strategies centering on integrating genomic medicine with routine practice. This aim is one part of a larger study
that will examine the utilization, clinical effectiveness and cost effectiveness of genomic-based therapy in the management
of NSCLC at the VHA.

1.1 Factors potentially associated with use of genomic-based targeted

therapy

Physicians play a key role for patients in terms of access to genomic-based targeted treatment. Although there is no study
examining physician practice patterns in ordering EGFR and ALK mutation tests and prescribing in routine practice
settings, physicians’ knowledge, attitudes, beliefs, and specialization may affect decisions to provide genomic
medicine 7). Other factors affecting physicians’ ordering behaviors have been documented, including physicians’ age and
gender, experience, financial incentives, awareness of the cost of testing, fear of a malpractice lawsuit, and practice
setting ¥, Older physicians were likely to order more tests, while younger physicians were likely to adhere to the
recommended practice guidelines [ **1. Specialists were reported to order more tests than primary care physicians [ %1€,
Academic physicians ordered more tests than non-academic physicians . Increased physician experience, knowledge,
and beliefs were also associated with an increase or decrease in ordering tests ' ¥, Additionally, physicians’ personal
beliefs, which are not evidenced-based, affect test ordering. Physicians who believed that cancer screening reduces
cancer-related mortality ordered the cancer tests more often than those who did not %, Physicians who were not
convinced by clinical trial results were less likely to practice guideline-recommended care.
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1.2 Previous research on providers’ views on using genomic services at

the VHA

Previous research examined VHA providers’ intention toward the utilization of genomic services at the VHA through the
lens of the Theory of Planned Behavior (TPB) . Semi-structured interviews were conducted with 20 providers working
in different units at the South Texas Veterans Health Care System (STVHCS). The interviews focused on assessing
providers’ behavioral, normative, and control beliefs regarding the delivery of genomic medicine at the STVHCS.
Findings indicated that all participating providers perceived genomic medicine to be an important area in medicine. They
agreed that the VHA has the necessary infrastructure to foster the delivery of genomic services. The majority of
participants (90%) agreed that primary care providers will play a major role in delivering genomic services. Providers
indicated that their peers’ opinions about genomic services may affect their decisions about utilizing genomic services.
However, most providers (85%) raised concerns about the impact of using genomic services on the process of care, such as
adding additional demands on busy clinical practices. Participants indicated that decision support tools may facilitate the
implementation of genomic services into VHA clinical practice.

In light of the many gaps in the literature regarding the utilization and perceptions of GBTT and provider factors that affect
the use of GBTT, we propose to conduct a study aimed to elicit oncologists’ knowledge, attitudes, intentions, and
perceived barriers and facilitators regarding use of genomic-based targeted therapy for Veterans with lung cancer at the
VHA. Using a model of behavior change among providers, we will describe how oncologists’ perceptions and facility
characteristics potentially affect adoption of genomic-based targeted therapy in routine care. In addition, the team will
collect pilot data for a future project on decisions regarding palliative care for lung cancer patients. Pilot interviews with 10
oncology fellows at one of the largest VA medical centers in the Southwest found gaps in knowledge that should be
explored further. We propose the following study to better evaluate the magnitude of the gaps in knowledge and to
examine other areas of uncertainty at a national level.

2 Methods

2.1 Design overview

Interviews will elicit oncologists’ perceptions of genomic-based targeted therapy for Veterans with lung cancer at the
VHA. Using constructs derived from Cabana et al.’s theoretical framework, we will investigate oncologists’ views on
using genomic-based targeted therapy for patients with lung cancer 1?2, Cabana and colleagues specify that physicians’
lack of adherence to practice guidelines is shaped by a variety of barriers involving knowledge and attitudes, including
lack of familiarity, lack of awareness, lack of agreement with guidelines, lack of outcome expectancy, lack of
self-efficacy, and lack of motivation. Additionally, actual behavior change can be shaped by external and environmental
barriers, such as patient factors, guideline factors, time, resources, and organizational constraints. Accordingly, our
semi-structured interviews will elicit information on four domains: 1) knowledge, 2) attitudes, 3) intent to use genomic-
based targeted therapy, and 4) barriers/facilitators for practicing genomic-based targeted therapy. The interviews will also
collect pilot data regarding palliative care for lung cancer patients.

2.2 Participants

We will compile a list of medical oncologists at the VHA. To select our subjects, we will first stratify the provider list by
comprehensive cancer center status (yes/no). To select our interview participants we will use purposive sampling. We will
contact ten potential participants from each list (comprehensive and non-comprehensive cancer center status) in waves,
until we reach saturation. We will enroll a minimum 40 and no more than 60 medical oncologists for telephone interviews.

The PI of this study will send email invitations for medical oncologists who treat patients with lung cancer at the VHA and
invite them to participate in a one-time semi-structured interview. If potential oncologists do not reply to the first
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invitation, the research assistant will follow-up with a second email invitation 5 days after the initial invitation is sent.
Oncologists will be contacted no more than three times to be invited to participate in our study. Verbal consent will be
obtained from oncologists who express interest in participating in our study. Their interviews will then be scheduled with
accommodations outside of clinic hours.

2.3 Data collection

We conducted 10 pilot interviews with oncology fellows to refine the semi structured interview guide (see Table 1). The
refined guide will be used to conduct telephone interviews with up to 60 oncologists at the VHA. All interviews will be
audio-recorded with the participant’s consent. Interview recordings will be sent for transcription the day after the
interview; we will begin analyzing transcripts per our data analysis strategy as soon as they are received.

Table 1. Oncologist Interview Guide

Date of birth Month___ Year__
Gender O Male [ Female
Race (Check all that apply)
[ White/Caucasian
[ Black/African American/African-Caribbean/African
[0 American Indian/Alaskan Native
[ Native Hawaiian or other Pacific Islander
O Asian
[ Hispanic/Latino
[ Other (specify):
How many years since you completed fellowship?
Are you a graduate of a foreign medical school? O Yes ONo
How long have you practiced at the VA?
At which VA facility do you practice?
Does this facility have a comprehensive CC or non-comprehensive CC?

Do you work at the VA part time or full time? O Full time [ Parttime ___ %VA
Do you also practice in a private setting? O Yes O No

Do you have an academic affiliation? O Yes O No

Do you specialize in lung cancer care, specifically? O Yes O No

How many NSCLC patients do you treat: Inaweek? __ Inthe past month? __

What proportion of your patients are lung cancer patients? %

Genomic Testing
Have you ever used genomic testing in lung cancer patients here at the VA?
Can you estimate how many times you’ve used genomic testing for NSCLC?
Have you tested for EGFR? ALK?
How do you decide which mutation to test for?
What percentage of your patients do you test for a mutation?
What keeps you from testing 100% of your patients?
For which patients do you order mutation testing?
Do you consider the stage of the tumor?
Do you consider tumor histology?
-Order for squamous and adeno?
Do you consider the patient’s smoking status?
-Order for current smokers?
-Order for ex-smokers?
-Order for people who never smoked?
Do you consider race or ethnicity when making a decision to order mutation testing?
Do you consider gender when making a decision to order mutation testing?
Can you describe a patient for whom you would probably NOT order mutation testing?
How do you think your testing practices compare to your peers’ practices?
What are the guidelines for mutation testing?
Walk me through the process of ordering mutation testing.
Do you need an authorization to order EGFR mutation testing? For ALK?
How are you notified of the results?
How do you go about deciphering results?
Is mutation testing easily available at this facility?
Is there anything that makes testing difficult or inconvenient?
Can you think of any ways to improve the process of genomic testing at the VA? Anything about the process--from ordering to receiving the results?

NSCLC Therapy

What treatments are most effective for improving health outcomes for patients with non-advanced NSCLC?

At what point do you consider the disease “advanced”? How does treatment differ for patients with advanced NSCLC?
Considering what you know about genomic-based therapy, from what sources have you gathered most of your information?
In your professional opinion, how effective is targeted therapy for treating NSCLC?

In one word or phrase, could you describe what “effectiveness” means to you?

(Table 1 continued on page 37)
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Table 1. (continued.)

Is targeted therapy ever used in non-advanced lung cancer cases? Why?
Is targeted therapy ever used when a mutation is not present?
If a mutation is present, would you ever use chemotherapy?
What are the guidelines for using targeted therapy in NSCLC?
How do you stay informed about guideline changes?
Please walk me through the last time you prescribed targeted therapy to treat NSCLC. If you could, describe the patient and walk me through the procedures you followed.
Can you think of ways to streamline this process or to make it more efficient?
What are the advantages of using erlotinib in treating advanced lung cancer patients? How about disadvantages?
What are the advantages of using crizotinib in treating advanced lung cancer patients? How about disadvantages?
In general, how do you feel about using targeted therapy?
Can you tell me a story about a situation that shaped your attitude toward targeted therapy?
What would encourage you to use targeted therapy more?
Anything beyond finding more patients with the mutation?
What would deter you from using targeted therapy?
How do your colleagues feel about using targeted therapy?
To what extent do you consider what your peers do when making treatment decisions?
Thinking about ancillary staff (pathologists, interventional radiologists), describe their role in mutation analysis.
Does ancillary staff seem to believe the treatment is effective?
To what extent does this affect your treatment decisions?

Provider-Patient Communication
Let’s say I’m your patient, | have advanced NSCLC. How would you explain options to use targeted therapy vs. chemotherapy? What would you tell me in that consultation?
Diagnosis and prognosis, Procedures, Risks & Benefits, Outcomes, Cost
What is the take away message you want me to leave with?
In discussing treatment options, what are some common questions that patients ask?
How do your patients feel about using targeted therapy?
Ave there side effects of targeted therapy?
How do patients feel about the side effects? Compared to patients on chemo?
How easy or difficult are these side effects to manage?
For you
For the patient
How frequently do patients on targeted therapy see you, their oncologist?
Compared to patients on chemo?
How compliant are patients on targeted therapy?
Compared to patients on chemo?
To what extent do you feel the frequency of visits impacts your patients’ compliance with treatment?
How do patients react to using targeted therapy vs. something more familiar, like chemo?
Do patients know targeted therapy is a relatively new treatment?
Do patients know targeted therapy is a non-chemo agent?
Do patients ever indicate they’d prefer to try chemo rather than targeted therapy?
To what extent do you consider patients’ preferences when making treatment decisions?

Future of NSCLC Care

Will you tell me about an experience you’ve had (good or bad) that has changed the way you provide care in NSCLC?
How has treatment for NSCLC changed over the past 10 years?

As medical technology advances, how do you see practices changing?

Palliative Care
Now I'd like to close the interview with a few brief questions regarding palliative care.
Do you currently, or have you ever had a secondary palliative care board certification?
Do you have access to a palliative care clinic for outpatients?
Do you have access to a consultation service for inpatients?
Do you have access to an on-site hospice or palliative care unit for inpatients?
What is the purpose of palliative care?
At what point you would refer a NSCLC patient to a palliative care program?
Is this consistent with guidelines for referral?
What are the guidelines?
What patient characteristics determine whether you refer to palliative care?
Avre there emotional or lifestyle characteristics that would make you more likely to refer?
How do patients react when you refer them to palliative care?
Does this affect your referral practices?
Would you refer a patient with a new diagnosis of stage 4 non-small cell lung cancer to a palliative care program?
What are the benefits of referring a NSCLC patient to palliative care? Any drawbacks?
How do you make a palliative care referral? Tell me about that process and the procedures you follow.
Ave there characteristics in this facility that make it easy for you to refer NSCLC patients to palliative care?
Are there characteristics in this facility that make it difficult for you to refer patients to palliative care?
What would encourage you to refer more patients to palliative care?

2.4 Sample size

Sample size will be determined based on the concept of saturation. As new codes indicate new concepts of importance, a
lack of new codes is indicative that no new information would be generated by additional interviews. To minimize
participant burden, interviews will be scheduled and analyzed concurrently until saturation of information is reached. For
this analysis, we will consider our data saturated when three consecutive transcripts render no new codes. Because we
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hope to make meaningful comparisons between comprehensive and non-comprehensive cancer facilities, we will ensure
that we reach saturation in both groups of transcripts.

2.5 Analysis

We will perform qualitative content analysis using principles of grounded theory . The analysis from the semi-
structured interviews will include identification of broad categories related to: 1) knowledge, 2) attitudes, 3) intent to use
genomic-based targeted therapy, and 4) facilitators and barriers to using genomic-based targeted therapy 2%,

[23

Analysis of the qualitative data will begin during data collection to inform subsequent semi-structured interviews 2%,
Transcribed interviews will be analyzed using techniques adapted from grounded theory analysis. Two independent coders
will analyze all interview data. To develop an initial code list, the first coder will identify, name, categorize, and describe
phenomena found in the first five transcripts. When the initial code list has been compiled, the team will meet to discuss
and refine the code list. The coding scheme will be applied to the remaining transcripts. To establish inter-coder reliability
and maximize validity and reliability of the coding scheme, the second coder will examine each transcript and the codes,
and will confirm, deny, or add codes as necessary. The two coders will meet after every 10 transcripts are coded to discuss
and resolve any discrepancies, and to discuss added codes. Any unresolved coding discrepancies will be resolved through
group discussion. Finally, we will distinguish salient themes in the data, and compare and contrast participants’ responses
to identify meaningful associations and patterns in the data.

Charting will be used to organize the data and compare and contrast providers’ responses; this information will be used to
interpret the data by identifying meaningful patterns that best explain utilization of genomic-based targeted therapy in the
management of Veterans diagnosed with NSCLC within the VA healthcare system. To ensure a high quality of qualitative
data, we will use triangulation and subject “member” checking approaches. Findings from the qualitative data will be
nested within the quantitative findings and will provide important context to understand providers’ knowledge, attitudes,
intent to use genomic-based targeted therapy, facilitators and barriers, and patterns of utilization. Using both qualitative
and quantitative data will contribute to the validity of the results through triangulation. The study was approved by the
local institutional review board (IRB).

3 Pilot data results and discussion

Genomic-based anticancer agents such as EGFR TKiIs have been emerging as first-line treatment for NSCLC. Clinical
evidence shows that in unselected patients with advanced NSCLC, a subset of the patients (~10% to 20%) have a favorable
response to treatment, whereas in patients with EGFR mutations the response rates are much higher, up to 94%. Clinical
practice guidelines of the NCCN and the American Society of Clinical Oncology (ASCO) recommend using EGFR-TKIs
(erlotinib) as first-line therapy for NSCLC patients with EGFR mutation positive lung cancer .

Lung cancer is the leading cause of cancer-related death in the U.S general population as well as in the Veteran population,
and NSCLC is the most common type of lung cancer, accounting for approximately 85% of all lung cancer cases 1. Prior
to our understanding of NSCLC molecular tumor biology, the conventional treatment for advanced NSCLC was to use
systemic chemotherapy that kills cancerous cells but also has toxic effects on normal cells. Due to the high level of toxicity
of chemotherapeutic agents, many patients with poor health status do not tolerate this treatment. Genomic-based targeted
therapy is not inexpensive. To our knowledge, there are few studies that assess the evidence-based clinical effectiveness
and values of using genomic-based targeted therapy relative to conventional therapies for lung cancer patients in VA. This
qualitative aim, in conjunction with the larger quantitative study, seeks to fill this gap by assessing the utilization and
comparative value (clinical effectiveness and cost-effectiveness), and oncologists’ views of delivering genomic-based
targeted therapy for Veterans with advanced lung cancer in the VA practice setting. Coding of 10 pilot interviews resulted
in four themes consistent with the model specified by Cabana and colleagues 2. These themes allowed for the classify-
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cation of respondents’ perceptions into four categories of interest: knowledge, attitudes, intent, and facilitators and barriers
to use.

3.1 Knowledge

Analysis of the pilot interviews reflected varying degrees of knowledge regarding genomic testing and therapy, though the
majority of participants reported they referred to the guidelines to determine which patients to test and treat. Participants
identified tumor characteristics and patient characteristics that inform their decisions to request mutation analysis and
prescribe GBTT. Tumor characteristics that were cited as justification for ordering testing include tumor histology and
stage; however, there was some discrepancy in how stage was defined, which warrants further investigation. Consistent
with guidelines, participants stated they prescribe erlotinib when patients are found to be EGFR mutation positive and they
prescribe crizotinib when patients are found to have ALK rearrangement. About half of participants, however, discussed
cases in their daily practice in which they have prescribed or would prescribe GBTT when no mutation was present.

Patient characteristics that were said to prompt ordering testing and treatment with GBTT included patient demographics
such as Asian race, female sex, and non-smoker status, although the majority of participants acknowledged that the
guidelines recommended testing for all patients. In the pilot interviews, smoking status emerged as an important patient
characteristic that influenced oncologists’ decisions to test for mutations. Therefore, more questions were added to the
interview guide to better tease out nuances regarding testing for smokers vs. non-smokers. A minority of participants
indicated that they would use GBTT in patients without mutation for a variety of reasons including poor performance
status, inability to tolerate chemo, or the inability for the patient to appear at the facility for chemo treatment. Two
participants mentioned that GBTT, in particular crizotinib, may not be safe for patients with poor vision and/or liver
disease.

The pilot interviews revealed that there were gaps in participants’ knowledge regarding guidelines, mutation testing, and
treatment for NSCLC. In terms of guidelines, about 1/3 of the participants acknowledged uncertainty about guidelines
involving use of GBTT in second or third line therapy or contraindications for using GBTT. About 1/3 of the participants
were uncertain about policies and procedures for ordering mutation testing at the VA. In all, gaps in knowledge were
identified among a minority of participant interviews. It appears that these discrepancies may result from a lack of clear
understanding of the guidelines, a lack of experience treating NSCLC patients, or a lack of experience at the VA hospital
(see Table 2).

Table 2. Quotations illustrating knowledge of genomic testing and treatment

Knowledge

So if the patient comes and especially if the patient is adenocarcinoma on a pathology and gives me a clue that he has been a
non-smoker in the past and we do have quite a bit of those kind of patients and there is an Asian ethnicity. Then we will request an
ALK or an EGFR on their pathology from our pathologist and if it’s positive then we’ll get them started on these targeted agents.

Before guideline changing which is the last year, basically, if a patient...is non-smoker, Asian people, young, then we send for
genetic or mutation analysis. But now guideline changes; everybody we just send to testing supposedly.

I mean now we are doing [testing] even for old smokers. You know the chances of finding it less but still we are ordering it.

We can still try, particularly those patients performance status not very good, mutation negative, they probably won’t even tolerate
conventional chemo and just try it and see if it works. If we try that approach, | was thinking then why do all of the tests then.

You know can’t remember [the guidelines]...off the top of my head.

3.2 Attitudes toward GBTT

Participants’ attitudes toward GBTT were consistently positive. All were supportive of using this type of therapy for
advanced NSCLC patients. The most common advantages that were cited involve tolerability, efficacy, and convenience
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for the patient. All pilot participants described GBTT as easily tolerated and generally effective for treating NSCLC,
however, two participants indicated some uncertainty regarding the effectiveness of GBTT. Another perceived advantage
of GBET is convenience because it requires fewer trips to the hospital for treatment. Just over half of respondents listed
side effects such as rash, diarrhea, and liver enzyme dysfunction as a potential drawback to using GBTT. However, almost
all of these respondents described these side effects as mild and/or indicated that they can be clinically managed.
Interviews revealed other potential drawbacks that may shape prescribing decisions such as a slower response time,
resistance to targeted therapy, more frequent treatments, and higher cost compared to chemo therapy.

When asked about colleagues’ attitudes toward GBTT, participants indicated that their peers’ attitudes were positive.
There were no instances in which respondents perceived their colleagues as holding negative attitudes toward prescribing
GBTT. When asked about the attitudes of ancillary staff, respondents offered a variety of responses. Most participants
reported that they simply did not know how ancillary staff feels about GBTT (see Table 3).

Table 3. Quotations illustrating attitudes toward genomic-based targeted therapy

Attitudes toward GBTT

Targeted therapies...are more easily tolerated than chemotherapies for the most part. We choose them based on whether somebody
has a genomic mutation or not and usually they can be done concurrently with some chemotherapies as well.

It’s better tolerated; it’s easier on the patient. It’s less trips to the hospital and unless you have severe side effects from the erlotinib
itself, it’s easier because it’s oral medicine.

It’s a preferred treatment and there’s less side effects with it.

It’s just a pill a day if they’re not having any major side effects. It’s just a pill a day but they’re able to function better, they’re able to
do the things they weren’t able to do before. Like ten years ago it- it was a different disease altogether.

You get mild side effects with erlotinib. | mean you get rash and sometimes diarrhea. Some patients get it more severely in which case
you wouldn’t want to use it for them.

I don’t think a lot is going to change my mind although it did take me a while to come into this kind of feeling. It’s not just a snapshot;
it’s kind of a progression in a year or two. Because from my experience when | see patients who really benefit a lot from it and- and my
own experience kind of bias as well. | have had patients who even benefited more than what the literature show so that will- kind of a
personal bias as well.

3.3 Intent to use GBTT

Interviews point to overwhelming support for mutation testing and use of GBTT for patients with associated mutations.
All participants were supportive of mutation testing and GBTT. In terms of intention to request mutation analysis, the
majority of the participants acknowledged that they test all comers with advanced adenocarcinoma. Other participants
indicated that they focus testing efforts on a percentage of their adenocarcinoma patients, according to likelihood of
mutation. One participant suggested that prior to guideline changes, it was the norm to focus testing on likely candidates
(Asian, female, non-smoker); however, it is now the standard of care to test all adenocarcinoma patients. When asked
about intent to prescribe GBTT, all participants were very supportive of this type of treatment. All participants were
comfortable with the frequency with which they prescribe GBTT, and most participants acknowledged that they would
prescribe it more often if more patients were found to have the mutation (see Table 4).

Table 4. Quotations illustrating intent to use genomic-based targeted therapy
Intent to use GBTT

We are very interested because it totally changes our management and you cannot imagine how beautifully people do on these oral
targeted agents so why not you know.

If there are mutations I’ll always try my best to go for the p.o. medications.
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3.4 Barriers and facilitators to genomic testing

The most commonly mentioned barriers to testing include insufficient tissue sample to conduct the mutation analysis, cost
of conducting the test, and inconvenience of ordering the test. Roughly 1/3 of the participants indicated that sometimes
patients undergo biopsy, only to find that the tissue sample is too small to conduct the mutation analysis. Since this was a
recurring theme in the data, this raises concern that some GBTT candidates may be missed due to this barrier.
Interestingly, while about half of the participants suggested that cost of testing could be a barrier, only one participant
identified VA insurance as a facilitator to testing.

According to the pilot interviews, the ease of ordering the test, the ease of deciphering results, and VA insurance coverage
were cited as facilitators to mutation testing. Requesting the mutation analysis from the pathologist via email was
mentioned as a barrier to testing by at least one participant, however, the ability to contact a pathologist via email was
listed as a facilitator to testing by about a third of pilot participants. Roughly 1/3 of the participants indicated that ease of
deciphering results is a facilitator to their testing. The most common recommendation from participants to facilitate testing
was automatic mutation analysis for all adenocarcinoma patients. Another suggested facilitator involved administering
testing in the office using a skin sample or buccal swab (see Table 5).

Table 5. Quotations illustrating barriers and facilitators to genomic testing

Barriers and facilitators to genomic testing

Our intention is to check on everyone... Either there is not enough specimen or...some issues; that’s why we cannot check it | guess.
We...typically don’t biopsy again if there’s not enough tissue. We don’t check it.

I guess if it’s part of the automatic testing where they automatically test it then it would happen more easy | guess.

I know at the VA that they- it’s all computerized so | think that usually helps. Another system that I’ve worked was sometimes
paper based therapy which makes it a little bit harder because the papers could get lost or something. It’s harder but at the VA it’s
usually through the computer anyway so it’s easier in that sense.

We just shoot an e-mail to our pathologists and they’re more than happy to do it. They just need to know that we want it and they're
very good at following up with us.

I think it’s expensive; | don’t know the cost though.

3.5 Barriers and facilitators to prescribing

The most common barrier to prescribing targeted therapy was delayed test results, which was identified as a barrier by half
of the participants. It is unclear whether a two-week window in testing is a modifiable barrier. Cost was, again, identified
as a potential barrier to prescribing GBTT, however, this was mentioned by a minority of participants. The most common
facilitator to prescribing GBTT that was cited was finding more mutations. Also mentioned as a facilitator to prescribing,
was VA insurance coverage. One participant recommended notifying the primary physician of the mutation analysis test
results to facilitate prescribing GBTT. This is also related to the delay in testing that was discussed by a number of
participants (see Table 6).

Table 6. Quotations illustrating barriers and facilitators to prescribing genomic therapy

Barriers and facilitators to prescribing

I think right now it’s pretty easy and there’s no barrier.

If the patient has not a very good insurance and...cannot afford expenses.

In this pilot study, we used qualitative interviews to identify gaps in knowledge, perceived disadvantages, and barriers to
use regarding GBTT. We expect to find other gaps in knowledge, perceived disadvantages, and barriers to use at other VA
sites; therefore, it is important that we study these topics at a national level to get a more complete view of GBTT use in the
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VA. We believe that the findings from this project will provide useful information to improve the provision of genomic
medicine for veterans with advanced lung cancer. The expected results from this study will provide important information
to policy decision-makers and practicing physicians. The audience and utilizers of the study findings include medical
oncologists, VA health policy decision-makers, and researchers in the field. For physicians, these findings will improve
their understanding of the added benefits of genotyping-guided treatment in routine practice. To healthcare planners and
policy makers, this study will provide evidence-based information about the impact of genotyping-guided treatment on
patient outcomes. To researchers, the study results will provide a basis for future studies in the fields of genomic health
services and comparative effectiveness. Based on our pilot data regarding palliative care for lung cancer patients, we
intend to conduct a thorough examination of oncologists’ behavior and decision making process regarding palliative care.

4 Conclusions

The proposed research is the first to examine provider factors that affect the use of GBTT in patients with lung cancer. This
study will provide valuable information about oncologists’ knowledge, attitudes, intentions, and perceived barriers and
facilitators in terms of the use of genomic-based targeted therapy for Veterans with lung cancer at the VHA. The findings
of this qualitative pilot study uncovered factors that influence oncologists’ treatment decisions, which can be used to
enhance the execution of the full study and provide useful information for future system-wide implementation in practice
of personalized medicine.
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