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‘Someday it will be the norm’: physician
perspectives on the utility of genome
sequencing for patient care in the
MedSeq Project

Aim: To describe practicing physicians’ perceived clinical utility of genome
sequencing. Materials & methods: We conducted a mixed-methods analysis of data
from 18 primary care physicians and cardiologists in a study of the clinical integration
of whole-genome sequencing. Physicians underwent brief genomics continuing
medical education before completing surveys and semi-structured interviews.
Results: Physicians described sequencing as currently lacking clinical utility because of
its uncertain interpretation and limited impact on clinical decision-making, but they
expressed the idea that its clinical integration was inevitable. Potential clinical uses
for sequencing included complementing other clinical information, risk stratification,
motivating patient behavior change and pharmacogenetics. Conclusion: Physicians
given genomics continuing medical education use the language of both evidence-
based and personalized medicine in describing the utility of genome-wide testing in

patient care.
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The claim that genomics will revolutionize
the practice of medicine has been the sub-
ject of hope and hype, promise and skepti-
cism [1-3]. Routine testing for genetic condi-
tions such as phenylketonuria has been a part
of clinical care since the 1960s, and today
many general practitioners have at least some
experience with targeted genetic testing for
conditions such as cystic fibrosis, hemochro-
matosis and factor V Leiden thrombophilia
[4-6]. However, the sequencing of the human
genome in 2003 enabled genome-wide
analyses of unprecedented scope and resolu-
tion, such that most variation in the human
genome can now be analyzed with a single
test. Genome sequencing has demonstrated
clinical utility in specialized settings, includ-
ing the diagnosis and management of rare
diseases, infectious disease outbreaks and
cancer [7-11]. However, the widespread uptake
of genomics into general practice has not yet
occurred, in part because of an absence of
evidence for its clinical validity (how accu-

rately the test detects or predicts a health out-
come) and clinical utility (how likely the test
is to improve medical decision-making and
health outcomes) [12-17], particularly among
generally healthy patients.

At the same time, some thought lead-
ers as well as industry and patient advocacy
representatives have voiced the promise that
genomics may usher in an era of personal-
ized medicine [2,18-20], in which even healthy
individuals undergo sequencing as a part of
routine preventive medicine and medical
care. Many of the articulated values over-
lap with movements calling for increased
patient engagement in healthcare, including
giving patients greater access to their health
information and more active roles in medi-
cal decision-making [21,22]. Because genome-
wide testing in these settings has not yet
met the standards for clinical use generally
required by clinicians, professional organi-
zations and payers, some individuals have
bypassed the healthcare system and turned
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to direct-to-consumer (DTC) products such as 23and-
Me’s Personal Genome Service (PGS) to learn more
about the health implications of their genomes [23-25].
These products have presented clinical challenges for
providers and regulatory challenges for the US FDA,
which in November 2013 instructed 23andMe to stop
marketing Personal Genome Service as a health-related
product, citing a lack of documentation of its analytic
and clinical validity for this purpose [24.26].

DTC genomics products often use arrays of only
hundreds of thousands of preselected common
variants, called single-nucleotide polymorphisms
(SNDPs), some of which have association with human
disease. Whole-genome sequencing (WGS), which
reads more than 99% of the three billion base pairs
in an individual’s genome, has the capacity to reveal
uncommon or even unique variants, much of which
have uncertain clinical significance for an individual
(17.27-28], but some of which can be highly diagnos-
tic. The cost of sequencing has fallen considerably,
making it feasible for WGS to replace more targeted
genetic testing in the near future. However, the
evidence for its clinical utility and cost—effective-
ness in general patient populations lags behind [29].
Many health insurers are not reimbursing the costs
of sequencing even for individuals with suspected
rare genetic conditions, citing its uncertain impact
on patient management [30]. To a large extent, the
clinical integration of these technologies will depend
on how useful practicing physicians perceive them to
be for improving patient care. In a climate of clinical
and regulatory uncertainty for the future of genom-
ics, the voices of practicing clinicians will therefore be
important for shaping policy and setting research pri-
orities. To that end, we asked physicians participat-
ing in a research study of the clinical integration of
genomics to describe their perceptions of the clinical
utility that widespread uptake of genome sequencing
might have for patient care.

Materials & methods

Study overview

We report here data from the MedSeq Project, a pair
of randomized controlled trials of WGS in the clini-
cal care of healthy adult primary care patients and
cardiomyopathy patients [31]. In this study, both phy-
sicians and patients were research subjects who were
studied with serial surveys and interviews during
the project. In this report, we use mixed methods to
describe the physician participants’ perceived utility
of WGS for patient care at enrollment. The Partners
Human Research Committee and the Baylor Col-
lege of Medicine Institutional Review Board approved
this study.

Setting, study design & participants

Eligible MedSeq Project physician participants
included any primary care physician (PCP) or cardi-
ologist actively seeing patients in a clinic setting in a
single large urban network of academic hospitals and
outpatient practices. Physicians were invited to enroll
in the MedSeq Project as described previously [31]. Phy-
sicians were told that they would each be asked to iden-
tify potentially eligible patients and that research study
staff would aim to recruit 8—12 patients per physician.
For the primary care trial, eligible patient participants
were generally healthy adults aged 40—-65 years with-
out an indication for genetic testing. The PCPs used
their judgment to determine whether each patient was
‘generally healthy, although patients with cardiovas-
cular disease or diabetes were specifically excluded. For
the cardiology trial, eligible patient participants had a
diagnosis of hypertrophic or dilated cardiomyopathy
and may have undergone prior or concurrent targeted
genetic testing for their condition. All patient partici-
pants were to undergo a family history assessment; half
were randomly assigned to additionally undergo WGS
and have the results interpreted on a genome report
delivered to their physicians. A disclosure visit between
each patient participant and his or her physician par-
ticipant allowed the two to discuss the findings of the
family history report alone or the combination of the
family history and WGS reports.

After physician enrollment but before patient enroll-
ment, the MedSeq Project PCP and cardiologist phy-
sician participants underwent a genomics educational
curriculum comparable in duration and scope to
other continuing medical education (CME) offerings
required for maintenance of certification. This cur-
riculum consisted of two 1-h in-person group classes
taught by medical geneticists and genetic counselors
and 12 self-paced online modules, designed to take
about 4 h total. The curriculum used case-based exam-
ples to cover general genetics concepts such as inheri-
tance patterns, an overview of Mendelian conditions,
genome-wide association studies and pharmacoge-
nomics. Diseases illustrating key concepts included
breast cancer, cystic fibrosis, familial hyperlipidemia
and atrial fibrillation. Potential future clinical uses of
WGS were not specifically discussed. Physician par-
ticipants received 6 h of CME credits for completing
the curriculum and financial compensation for study
participation [31].

Measurements

The MedSeq Project collected data on many patient
and physician outcomes, including attitudes and pref-
erences, psychological and behavioral impact and
healthcare utilization, assessed at multiple time points
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during the study [31]. Here, we present data from two
instruments administered to the MedSeq Project phy-
sician participants at enrollment. After the educational
curriculum, physician participants completed a survey
measuring their perceived utility of family history and
genome sequencing information for clinical care. Spe-
cifically, physicians were asked to rate on a scale from
1 to 10 (‘Not at all useful” to ‘Extremely useful’) how
useful they thought family history and sequencing
information would be for ‘managing [their] patients’
health’ at two times: ‘now’” and ‘in the future.” Also
after the educational curriculum, but before any dis-
closure visits with their patients, physician partici-
pants underwent in-depth individual semi-structured
interviews conducted by nonphysician interviewers
trained in qualitative methods. The interview guide
included domains about physicians’ motivations for
study participation, attitudes and expectations for
genome sequencing and its utility for clinical care.
Question prompts included how physicians felt about
“WGS becoming a part of clinical care’ and how WGS
results might ‘influence [their] approach to patient
care. Interviews lasted about 45 min and occurred
between March and December 2013. Interviews were
audio-recorded and transcribed verbatim.

Analysis

We used mixed methods to describe the physicians’
perceptions of the utility of WGS and family history
information for clinical care. We used paired #-tests to
compare the present and future utility ratings of WGS
and family history information from the physician sur-
veys. We analyzed interview data using thematic anal-
ysis [32], following standardized procedures for team-
based qualitative analysis [33] and consensus-coding
(343s]. Interview data were stored and managed using
ATLAS.ti version 7 software. A comparison of PCPs
and cardiologists was not a focus of these analyses.

Results

Eighteen physician participants were recruited to the
MedSeq Project (Table 1). Physicians rated family his-
tory information to have higher utility than WGS now,
but they rated the two to have similar utility in the
future (Figure 1). They anticipated that the utility of
WGS would increase in the future (A = 2.9, p < 0.001)
but the utility of family history information would
remain stable (A = 0.6, p = 0.08).

From interview data, we identified three major
themes physicians discussed in describing their per-
ceived utility of WGS for the practice of medicine:
its lack of current clinical utility, its inevitability and
contexts in which WGS might achieve utility. Table 2
shows quotes illustrating these themes. In expressing

these perceptions, physicians often used analogies
to current medical testing or more familiar clinical
scenarios.

Lack of current clinical utility
Physicians did not think that the widespread clinical
integration of WGS was appropriate at present, citing a
general perception that it would not change their clini-
cal care of the majority of their patients. The nature
of WGS data was often given as a reason for its lim-
ited clinical utility: it was seen to have uncertain dis-
ease associations with limited implications for clinical
management. Physicians also described WGS results
as probabilistic, although they acknowledged that this
quality was not unique to WGS. One commented,
“Medicine is used to using imperfect information —
it does it all the time. In fact, I don’t think there’s any
such thing as a perfect set of data in medicine because
you are trying to take the general and apply it in the
individual. And that is always fraught because there’s
no such thing as a probability when the individual is
concerned. You have to actually make a binary deci-
sion. You either have to treat them or not treat them,
take the lesion out or leave the lesion in” (C08).
Physicians cited the potential for patient harm as
another limitation to the clinical utility of WGS, often
invoking the concern that its uncertain interpreta-
tion would lead to a cascade of further diagnostic tests
carrying their own risks and costs.

Inevitability

Despite its current limitations, physicians generally
expressed a sense that the widespread clinical integra-
tion of WGS was inevitable in the near future. When
asked his opinion about WGS becoming a routine part
of clinical care, one physician responded, “Well, thats
sort of like saying, ‘So what do you think about getting
cholesterol tests on people?” I mean, it’s a reality, and I
think it’s going to happen” (C18). Physicians did not
generally elaborate on why they thought WGS would
inevitably be a part of clinical care.

Contexts of potential clinical utility

Addressing the limitations above was seen to be a
prerequisite for the clinical integration of WGS. Mir-
roring the quantitative survey results, one physician
commented, “I think for a long time there will be too
many genes and not enough correlation to disease,
and that ratio will have to gradually change so that we
understand more about the specifics” (P05). Physicians
described four clinical contexts in which WGS might
be useful for patient care: complementing other clini-
cal information, risk stratification, motivating patient
health behaviors and pharmacogenomics.
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Table 1. Characteristics of physician participants recruited to the MedSeq Project.

PCPs (n = 10) Cardiologists (n = 8) Total (n = 18)
Mean age, years (SD) 53 (9) 50 (9) 52 (9)
Women (n) 5 2 7
Nonwhite race/ethnicity (n) 2 2 4
Genetics training® (n) 1 4 5
*Number responding ‘yes’ to the question “Have you ever had genetics training beyond the typical medical school curriculum?”
PCP: Primary care physician.

Complementing other clinical information
Physicians envisioned using WGS results to comple-
ment family history and other clinical information
about individual patients. They described its potential
to explain disease patterns within families, but they felt
that they might minimize the clinical significance of
WGS results not supported by observed family history.
Many emphasized the importance of contextualizing
WGS findings to the specific circumstances of indi-
vidual patients, including their ages, health behaviors,
family histories and other lab test results.

Risk stratification

Physicians would find WGS clinically useful for wide-
spread implementation if it helped them distinguish
low-risk from high-risk patients and if that stratifica-
tion resulted in specific changes in clinical manage-

10

ment, such as disease surveillance frequency and thera-
peutic choice. Physicians often described this concept
in the setting of current health screening tests, such as
colonoscopy and mammography.

Motivating patient health behavior

Physicians responded that WGS results might motivate
patients to adopt healthier lifestyle habits, undergo
screening tests already recommended for them and
be more adherent to pharmacotherapy. Some physi-
cians described WGS as empowering to patients in this
regard, while others described WGS as a tool for physi-
cians to use in persuading patients to adopt healthy
behaviors. One physician responded that the low dis-
ease variance generally explained by genetics would
paradoxically lead to an emphasis on non-genetic
causes and increase patient motivation, stating,

Family history [l Whole genome sequencing

8 - 7.7 (2.4)

Perceived utility scale
[6)]
1

8.3(1.7)

7.8 (1.6)

4_

3_

2 °
p=0.08

1 -
p <0.00

0

Current utility

Future utility

Figure 1. Physician perception of present and future clinical utility of family history and whole genome
sequencing, rated on a scale from 1 to 10 (‘Not at all useful’ to ‘Extremely useful’). Values shown are mean (SD)

utility ratings. p-values correspond to paired t-tests.
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Table 2. Illustrative quotes from MedSeq Project physician participants about their perception of the utility of

whole-genome sequencing in patient care.

Domain
Lack of clinical utility
Nature of WGS data

Potential for harm

Inevitability

Contexts of utility

Complementing
other clinical
information

Risk stratification

Motivating patient
health behaviors

Primary care physicians and cardiologists are designated by ‘P’ and ‘C,’ respectively.
PSA: Prostate-specific antigen; SSRI: Selective serotonin-reuptake inhibitor; WGS: Whole-genome sequencing.

lllustrative physician quotes

“Nobody knows really what to do with the information and knows what it is and what it isn't...” (P17)

“| think there’s so many mutations with unknown consequence. There’s so much variability in the
expression of some of the gene mutations so that even if you have them you may or may not have
disease outcome with it. There are so many modifiers to it.” (P15)

“It's like doing a CT scan and finding a nodule and not knowing what it means. And the next thing you
know you have a biopsy, and then you have a complication from the biopsy. Then the results from the
biopsy are ambiguous again.” (C07)

“Like PSA testing and mammography, you might end up doing tests and procedures and treatments
that are really not indicated because we don‘t really understand what it means.” (P01)

“You may tell the patient that he’s not at high risk of something when he may be...so | am concerned
we can make serious mistakes that may haunt us in the future because we misinterpreted something.”
(P10)

“l don’t know when, but I’'m sure sometime in the future it will become very much a part of what
primary care physicians do. It will be just one of the tools in their toolbox that’s available for taking care
of patients.” (P19)

"We tell patients, ‘Don’t smoke, let’s lose weight. Let’s look back at that cholesterol—it’s average.
But, given the genetics... And then let’s look at your family history. There was this one aunt.” When
you pull it all together, you say, “You know what? Maybe go on a statin. Maybe go on a little bit of
aspirin.” (P13)

“1 would take the genetic sequencing information and definitely correlate it to the family history...
Separate from that | think that it can actually be dangerous. | think if you look through family histories,
that’s where the information carries its greatest value.” (P15)

“If it turns out that we don’t have to do colonoscopies every 10 years on 100% of the people, maybe
that will save a lot of money. If we know who we really should be doing PSA’s on, or mammograms on,
instead of doing them on everybody, we can stop creating a lot of harm and disability.” (P01)

"l look at this just like | look at risk in general. It's one other thing that might push me to be more
aggressive in protecting someone against cardiac disease, Alzheimer’s. For what impact we can have
on those diseases that is, which is probably modest. But if someone were to have risk factors that
suggested a higher risk for heart disease, I'd probably be more likely to put them on a statin, on an
aspirin, do a stress test—do things that would be more proactive.” (P15)

"Whether it's from cholesterol, coronary artery disease, arrhythmias, hypertension, heart failure - |
think there’s going to be a wealth of areas that | deal with on a daily basis, that we will be able to focus
our treatments to people who really need it and be able to reassure people who really don't.” (C09)

“People today want to be more in control of their health. And [WGS] will enable them to do that.
They’ll be able to take something to their doctor and say, in addition to ‘I had my appendix out, and

I have chronic irritable bowel syndrome, and | get a lot of headaches,’ ‘By the way, this is my whole
genome sequence, and these are the ones | was positive for. | need you to keep an eye out for these.’ So
it gives a patient a lot more power and control, which I think is very important.” (P01)

“You get a lot of information that may not be immediately useful and could potentially make
some patients anxious. Although, you can always turn that around and use it to prod them to
alter their behavior in a more healthy way. So | suppose one could leverage fear into something
constructive.” (P11)

"1 think maybe showing something concrete sometimes does work for the patients. | think that
seeing results, seeing a paper, may make them change and be more compliant to come and get their
mammograms and colonoscopies, which they have postponed and don’t want to have done.” (P10)
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Table 2. Illustrative quotes from MedSeq Project physician participants about their perception of the utility of

whole-genome sequencing in patient care (cont.).

Domain

Pharmacogenomics

lllustrative physician quotes

“1'm sure many of the drugs that the future doctor uses will be throughput onto their genome to
figure out the dose and the drug that’s going to work best. That's very exciting, but it's a long way

away.” (P05)

"1 wonder about the usefulness of some of the pharmacogenomics associations, because | don’t
see them. The studies that have been done looking at the pharmacogenomics for warfarin dosing
have been at best inconsistent, at worst disappointing, and so it really isn't endorsed as being

useful.” (C18)

Primary care physicians and cardiologists are designated by ‘P’ and ‘C,’ respectively.

PSA: Prostate-specific antigen; SSRI: Selective serotonin-reuptake inhibitor; WGS: Whole-genome sequencing.

“One thing | do look forward to is knowing more about the pharmacogenomics because with
basically everything we prescribe—blood pressure medications, anti-depressants, all this stuff—
you're just guessing. And you're starting with the basic first-step evidence-based stuff, but you don’t
know. It would be nice if you just knew this is a patient who needs this SSRI because we know that it's
a waste to try the first three steps—just go to the one that you know would work.” (P17)

“When you start talking about the diseases that I
deal with most commonly—atrial fibrillation, coro-
nary heart disease, hypertension—and we have these
genetic risks that are a limited percentage of the varia-
tion that gets explained, it really just emphasizes the
importance of all the lifestyle modifications” (C18).

Pharmacogenomics

Physicians articulated a hope that WGS information
would lessen the inefficient trial-and-error nature of
pharmacotherapy, improving efficacy and minimiz-
ing adverse events. Still, some reported that the field
of pharmacogenomics has the same limitations as
genomic medicine overall, with unclear significance
for medical decision-making.

Discussion

Physician participants of a study of WGS cited the
complex and uncertain nature of its data, coupled
with its potential for harm, as reasons for why genome
sequencing is not yet ready for widespread clinical inte-
gration. Although they did not use the terms explicitly,
physicians often invoked the uncertain clinical validity
and utility of sequencing for use in their general patient
populations. These physicians related WGS to com-
mon primary care scenarios in envisioning the future
clinical utility of genome sequencing. They acknowl-
edged its potential use as a screening test in routine
health maintenance among asymptomatic individuals,
as a complement to or replacement for current modali-
ties such as colonoscopies or prostate-specific antigen
(PSA) testing. They anticipated that such screening
might one day help them target more intensive moni-
toring or treatment to patients at highest disease risk.
They expressed a hope that sequence results might
motivate healthy behaviors among their patients. They

also looked forward to a pharmacogenomics-based
body of evidence that would guide more effective phar-
macotherapy, although they had the sense that such
evidence does not yet exist. Despite the current limita-
tions of genome-wide testing in healthy adults, physi-
cians were generally pragmatic about its use. Many saw
genome sequencing as just one of many tools for use
in medical decision-making that might complement or
even be superseded by other clinical information or by
the larger context of an individual patient.

To our knowledge, this is the first study examining
practicing physicians’ views on the widespread use of
genome sequencing in clinical medicine, but our find-
ings are consistent with prior work around more lim-
ited genome-wide technologies. Concerns about the
clinical utility of SNP-based arrays have been reported
in surveys and focus groups of general practitioners
[4.36-40], including a group of PCPs who had under-
gone this testing themselves [41]. Early focus groups of
family physicians expressed concerns about the com-
plexity and uncertain clinical management of genetic
cancer susceptibility testing [3¢], and focus groups a
decade later echoed similar concerns about personal-
ized genomic medicine more broadly [40]. The poten-
tial uses for WGS elicited in our interviews mirrored
those anticipated for SNP array testing, such as risk
stratification to inform disease surveillance frequency
and treatment intensity [439.42]. Survey data suggest
that physicians see genome-wide testing as one possible
way to motivate their patients to make health behav-
ior changes but, at the same time, are uncertain about
its efficacy in doing so [4.43-44]. Of note, randomized
trial evidence to date generally suggests that testing for
genetic susceptibility to diseases such as diabetes and
lung cancer does not improve health behaviors such
as dietary habits, physical activity and smoking cessa-
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tion [45-48]. The study physicians similarly expressed
an enthusiasm for pharmacogenomics seen in prior
surveys [41,49] but also skepticism for its clinical utility,
this even before the high-profile publication of stud-
ies calling into question the clinical utility of warfa-
rin pharmacogenomics [50]. Nonetheless, physicians
in this and previous studies predict that genomics will
become increasingly important for general medical
practice in the future [4,42].

This study is limited to one network of academic
primary care and cardiology practices, although the
physicians represent a diverse range of demograph-
ics and training, These analyses are derived from a
research study setting; however, at present, that is the
only experience that most physicians, and particularly
PCPs, have with WGS [17]. Moreover, the MedSeq Proj-
ect aims to model the real-world integration of genome
sequencing into general medicine. Specifically, we pro-
vided genomics education similar in duration to other
CME opportunities and then studied how physicians
perceived WGS. Our interviews demonstrate that these
physicians are not necessarily early-adopting genome
sequencing enthusiasts, but, rather, pragmatic clinicians
who might represent the future of genomic medicine
in patient care. The specific CME we provided almost
certainly influenced the physicians’ responses, but given
its brief nature, we argue that these physicians may rep-
resent the future genomic medicine practitioner: not a
genetics specialist but a physician given an introduc-
tion to genomics through both didactic and practical
experience. Although our sample size limits the conclu-
sions that can be drawn from our quantitative physician
surveys, it was sufficiently large to enable the richness
that is the strength of qualitative data [s1. However,
our findings may not be generalizable to other physi-
cians and other practice settings, particularly outside
the research context. Although we provide a descrip-
tion of the experience of one group of physicians with
genomic medicine, additional research in more diverse
practice settings will be necessary to inform the future
of genomics education, practice and research.

The recent conflict between the FDA and 23andMe
illustrates the importance that policy-makers place on
the clinical validity and utility of new genomic tech-
nologies. WGS will likely be held to the same stan-
dards. In late 2013, insurer Blue Cross and Blue Shield
concluded that exome sequencing can be diagnostic for
certain patients but still not have an impact on disease
treatment or outcomes (52]. In January 2014, Blue Cross
and Blue Shield of North Carolina issued a policy that
it would not cover WGS, considering it investigational
and lacking in utility. The rise of DTC genomics prod-
ucts, on the other hand, reflects the growing interest
of some patients in personalized medicine and engag-

ing in their own healthcare. This tension between evi-
dence-based and personalized approaches is not unique
to genomic medicine, but nowhere is the uniqueness
of each patient made more concrete than in his or her
DNA sequence. To inform this debate, our study gives
insight into the potential benefits and pitfalls that phy-
sician stakeholders perceive in increasingly integrating
genome-wide testing into clinical care. Even before the
FDA letter to 23andMe in November 2013, these phy-
sicians expressed concerns about the clinical validity
and utility of the broad application of WGS.

In the policy debate around genome-wide testing, it is
important to recognize that physicians still use the lan-
guage of evidence-based medicine to describe the appli-
cation of genome sequencing to patient care. Given the
unprecedented scope and uncertainty of WGS results,
applying an evidentiary framework based on traditional
comparative effectiveness metrics presents considerable
challenges. At the same time, physicians describe a kind
of personalized medicine when talking about the utility
of genome sequencing, although this means interpret-
ing a patient’s WGS results in the context of their family
history and other risk factors at least as often as it means
medical decision-making based on one’s genomic pro-
file alone. It is unlikely that physicians will widely adopt
genome sequencing unless policymakers can develop a
framework that balances the competing demands of
evidence-based and personalized medicine. In addition
to framing the policy debate, the recognition that prac-
ticing physicians feel this tension when envisioning the
future of genomic medicine will also shape a research
agenda to develop the appropriate methodologies, met-
rics and standards to determine the role that genome
sequencing should play in clinical medicine 1653]. In
contributing their perspectives to defining the thresh-
olds that genome-wide testing should meet for clinical
integration, physicians will minimize their risk of being
excluded from the relationships between patients, their
genomes and their health.

Conclusion

Practicing physicians given CME-level training in
genomic medicine use the language of both evidence-
based medicine and personalized medicine in describ-
ing the utility of genome-wide testing in patient care.
The promise and limitations of genome sequencing
identified by these potential users of this new technol-
ogy should help shape the policy and research agendas
around its integration into clinical practice.

Future perspective

Rapid advances in genomic technology and discov-
ery in the last few years will almost certainly change
the way that medicine is practiced in the next decade.

Research Article

fsg

future science group

www.futuremedicine.com

29



Research Article vassy, Christensen, Slashinski et al.

However, the nature and extent of that impact remains
to be defined, including the specific clinical contexts in
which physicians find genome sequencing to improve
medical decision-making and improve the care of their
patients. Determining the clinical utility of genome
sequencing across the spectrum of healthcare settings
remains a next frontier in genomic medicine.
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Executive Summary

that of family history.

integration into clinical practice.

o After brief continuing medical education (CME) in genetics and genomics, primary care physicians and
cardiologists without specialized genetics training rated genome sequencing to have lower utility for current
patient care compared with family history assessment.

e Physicians perceived the current limitations in the clinical utility of sequencing to include the uncertain
interpretation of sequencing data and its limited ability to change clinical decision-making.

¢ Nonetheless, physicians expected the clinical utility of genome sequencing to increase in the future, matching

e Physicians perceived the potential uses of sequencing to include complementing other clinical information;
improved risk stratification of patients, leading to better preventive efforts, motivating patient behavior
change and tailoring pharmacotherapy to patient genotype.

e Practicing physicians given CME-level training in genomic medicine use the language of both evidence-based
medicine and personalized medicine in describing the utility of genome-wide testing in patient care.

e The promise and limitations of genome sequencing identified by these potential users of this new technology
should be added to those of other stakeholders to help shape the policy and research agendas around its
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