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Citizens’ perspectives on personalized medicine:
a qualitative public deliberation study

Yvonne Bombard*,1, Julia Abelson2, Dorina Simeonov3 and Francois-Pierre Gauvin4

Our objective was to explore citizens’ informed and reasoned values and expectations of personalized medicine, a timely yet

novel genomics policy issue. A qualitative, public deliberation study was undertaken using a citizens’ reference panel on health

technologies, established to provide input to the health technology assessment process in Ontario, Canada. The citizens’ panel

consisted of five women and nine men, aged 18–71 years, with one member selected from each health authority region. There

were shared expectations among the citizens’ panel members for the potential of personalized medicine technologies to improve

care, provided they are deemed clinically valid and effective. These expectations were tempered by concerns about value for

money and the possibility that access to treatment may be limited by personalized medicine tests used to stratify patients.

Although they questioned the presumed technological imperative presented by personalized medicine technologies, they called

for increased efforts to prepare the health-care system to effectively integrate these technologies. This study represents an early

but important effort to explore public values toward personalized medicine. This study also provides evidence of the public’s

ability to form coherent judgments about a new policy issue. Concerned that personalized tests might be used to ration care,

they suggested that treatment should be made available if patients wanted it, irrespective of tests that indicate little benefit.

This issue raises clinical and policy challenges that may undermine the value of personalized medicine. Further efforts to

deliberate with the public are warranted to inform effective, efficient and equitable translation of personalized medicine.
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INTRODUCTION

Personalized medicine promises to ensure that the most effective
treatment is used in the most appropriate patients. The cornerstone of
personalized medicine is the application of genomic biomarkers to
improve the prevention, diagnosis and treatment of disease by
refining individuals’ estimated risks.1 Germline and somatic
genomic variation is increasingly used to predict disease incidence,
severity, prognosis and response to therapy in cancer care.1,2

Pharmacogenomic interventions have been used to avoid serious
adverse outcomes and optimize drug dosing.3 Thus, personalized
medicine has been heralded as a major transformative milestone in
medicine, poised to improve health care.3

In addition to the clinical benefits, personalized medicine is touted
to offer substantial health-care savings.4,5 One example is the gene
expression profile (GEP) test that predicts the benefit of adjuvant
chemotherapy among women with localized, estrogen receptor-
positive breast cancer.6 Studies exploring GEP’s clinical utility found
a significant reduction in 10-year recurrence rates for women with a
high recurrence score who had node-negative, receptor-positive
disease, and no demonstrable reduction in distant recurrence at 10
years for the low-risk category,7 and that recurrence risks are
predictive of benefit from chemotherapy.6 Despite questions of
GEP’s limited reliability, women with a low-risk recurrence score

use GEP to learn that they are unlikely to benefit from chemotherapy
and may spare themselves unnecessary treatment and exposure to
toxicity, while potentially saving costs to the health-care system on the
order of hundreds of millions each year.5 Commentators posit that
personalized genomic medicine has the potential to ‘bend the costs
curve’,4 presuming the investment in the technology does not offset
the savings. It is thus not surprising that there is increasing interest in,
and expectations for, the translation of personalized medicine tests
and technologies into health care.8

However, there remain numerous challenges in the realization of
personalized medicine. Alongside the need for clinical validation and
utility assessment of relevant tests and technologies, there are
increasing calls to engage stakeholders to support effective translation
of personalized medicine.3,8,9 Stakeholder engagement is gaining
increasing importance in heath technology assessment and related
policy decision making,10–13 with particular calls to engage the general
public.10,14 Arguably, the public is one of the most important
stakeholders in personalized medicine, yet there is a paucity
of studies regarding citizens’ values, concerns and expectations of
personalized medicine.15 As the science, delivery and organization of
personalized medicine develops, understanding the public’s
perceptions, values and expectations is important given that the
public is not only its main beneficiary but also its primary funder.
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Our objective was to describe citizens’ informed and reasoned values
and expectations of personalized medicine – a timely genomics
policy issue, on which scholars suggest that the public would have
difficulty forming coherent judgments, given its relative novelty and
unfamiliarity.16,17

MATERIALS AND METHODS
The Hamilton Health Sciences/McMaster University Faculty of Health Sciences

Research Ethics Board approved the study, on which this article is based. Panel

members gave informed consent before taking part.

Citizens’ reference panel on health technologies
The citizens’ reference panel on health technologies was established from 2009

to 2010 as part of a university–government research collaboration to provide

input to the Ontario Health Technology Advisory Committee (OHTAC) and

their Medical Advisory Secretariat (MAS) at various stages in their health

technology assessment (HTA) process.18 Demographic and geographic balance

was sought in creating the 14-person panel to ensure a reasonable range of

perspectives on the issues being deliberated. The recruitment strategy and the

panel’s demographics are described in detail elsewhere.19,20 Briefly, we used a

‘civic lottery system’ to recruit the 14-person panel, which consisted of five

women and nine men, and was meant to include one member from each local

health authority region. Fifty percent of the members were Canadian, while the

other 50% of participants reported to be of the following backgrounds:

European, European Canadian, Asian and South Asian. Ages ranged as follows:

two members between ages 18 and 24, four between 25 and 39, four between

40 and 54, two between 55 and 70 and one aged over 71.

Data collection and analysis
The panel met on five separate occasions over 18 months to review five

selected health technologies being assessed by OHTAC and MAS. Background

materials were circulated in advance of each meeting including: HTA materials

provided by MAS (eg, evidence summaries, draft recommendations), review

articles, newspaper clippings and a workbook, which summarized the key

attributes of each technology suitable for a lay audience and the discussion

questions for deliberation. During each meeting, the panel engaged in

informed, facilitated discussion and values elicitation through 1-day structured

deliberation sessions. Each meeting began with an overview of the meeting

goals (ie, deliberation about social values related to the topic) and a review of

the key elements of deliberation. All panel members were encouraged to

participate actively in discussions, to openly express their positions on the

topics under scrutiny and the values underlying these, and to be respectful of

others and their perspectives while challenging each other’s ideas. Each

deliberation included an overview of the background of the topic followed

by a Q&A session and a combination of large (externally facilitated by JA) and

small (self-facilitated) group discussions with reporting back and thematic

summarizing sessions that sought common ground while highlighting any

points of divergence within the group. Collectively, these represent validated

methods of deliberative processes,21 which previous studies have shown to

elicit in-depth views, emphasizing informed, values-based reasoning, with the

goal of reaching common ground on complex, value-laden topics.22–26 These

deliberative methods are increasingly used to elicit public values on genomics

policy issues.17,24,25,27

The focus of this paper is on the panel’s review and deliberations of

GEP for early stage breast cancer, and the general topic of personalized

medicine. The panel was asked to deliberate on the ethical and societal

questions raised by these technologies, based on a list of ‘moral’ questions

developed by BjØrn Hofmann.28 They were also offered the opportunity

to add questions to the assessment of these technologies, which was being

conducted by OHTAC and MAS. Specifically, we asked the following three

discussion questions:

1. What questions do you have about the value of GEP that you would like to

see OHTAC include in its review?

2. What questions do you have about the area of personalized medicine, in

general, that OHTAC could consider in its review of these new technologies?

3. Which ethical and social questions from Hofmann’s list28 need to be applied

to: (a) GEP; and (b) personalized medicine, in general?

To prepare the panel for the deliberation on personalized medicine, we

defined the term and described the potential benefits and current challenges,

including (but not exclusive to): informed treatment or diagnosis, reduced side

effects, reduced health-care costs, and the challenges of provider expertise and

laboratory capacity, the potential for insurance and employment discrimina-

tion based on genetic status, as well as the potential costs associated with

conducting the tests and ensuring test quality and confidentiality. To prepare

the panel for the deliberation on GEP, we described how the test works and

how to interpret the recurrence scores. We also described the potential benefits

of informing treatment decisions by learning more information about a

patient’s recurrence risk and benefit of chemotherapy, as well as the limitations

of the test’s effectiveness and reliability.

Discussions were recorded and transcribed verbatim. Transcripts of meeting

discussions were analyzed using content analysis, incorporating principles of

constant comparison29 and qualitative description30,31 by YB. Codes pertaining

to the perceptions of GEP and personalized medicine were analyzed to identify

the main expectations and concerns in their use and integration into health

care. Thematic arguments were identified and then fully described to capture

underpinning values or judgments as discussed by the study team. Emerging

reasoning was then contrasted with existing data, and summarized below as

the main themes arising from the panel’s deliberations.

RESULTS

There were shared expectations among the citizens’ panel members
for the potential for personalized medicine technologies to improve
care, provided they are deemed clinically valid and effective. These
expectations were tempered by concerns about costs, access, need and
feasibility of adoption into the health system, summarized as themes
below using illustrative quotes from the deliberations.

Considering costs and opportunity costs
The costs of developing and integrating personalized medicine
technologies were especially germane for the panel. For some, costs
were inherent to the value of these technologies. Members questioned
whether the value for money gained from personalized medicine may
be influenced by the interests of the producers of the technologies:

Nancy (Aliases have been used to protect participants’ anonymi-
ty.):...What are the interests of the producers of technology? What are
the interests of the users of the technology? But to me that should be a
twofold question. Do they coincide or y are we going to get what we
think we’re getting from this expensive investment?

The opportunity costs of allocating resources to support the
integration of personalized medicine were also emphasized during
the deliberations. Panel members traded off those costs with the
opportunity costs of not funding other resources or interventions. In
reporting back from his small group discussion, one member referred
to the opportunity costs of funding the GEP test versus interventions
to reduce the incidence of death from breast cancer:

Frank: We talked about the cost of implementing it versus the people
that we are losing to cancer in terms of the women that are dying of
breast cancer. We talked about you know I think it was, was it 4% of
cancer, breast cancer patients that are dying from it? Yea. So we’re just
doing a balancing there of you know the cost of implementing it (GEP
test) versus the value of it to the families that are facing breast cancer.

However, discussions about costs were complicated by panel
members’ concern that personalized medicine tests and technologies
might influence patients’ access to care.
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Tailoring care or limiting access to care?
Members raised the possibility that the results of personalized
medicine tests may limit patients’ access to treatment. Members
discussed GEP tests and patients who fall into the low recurrence risk
category, in particular. They suggested that the results of the GEP test
should not preclude a patient from undergoing chemotherapy if she
wants it. For them, there should be access to treatment despite the low
likelihood of benefit:

Kyle: I was saying basically for instance if you reach a genetic expression
profiling and you were in that number ofy low risk that you still could
yourself make a decision: ‘well you know what? I still want to go in and
get the chemotherapy’. But maybe because of a cost issue they’re saying:
‘well no you’re not in that category so you’re not able to get this’.

Members believed that treatment decisions should ultimately be the
patients’ choice, because treatment might offer hope:

Benjamin: I was thinking that if there was a chance of moving
forward with chemotherapy now without doing gene testing and that
chemotherapy was going to offer some advantage to the whole
treatment process, then I felt strongly that the individual should be
able to go make that decision at that point (to) go ahead with it
(chemo). Where(as) if they had the gene testing and it proved that
they fall short of the group that was really going to benefit from it,
might they be taking away that small little help, that little bit of help,
that they might need to overcome what they’re facing right now?

Some went as far to suggest that patients’ preferences for following
the course of action recommended by personalized genomic tests be
explored before ordering them to maximize their utility and reduce
unnecessary costs. Resource allocation decisions were important for
those that challenged the presumed technological imperative to
embrace personalized medicine.

Questioning the technological imperative
Members were skeptical of the promises and need for personalized
medicine. Some questioned the imperative – or ‘obligation’ – that the
availability of these tests engender, raising concerns that it ‘preys’ on
patients’ emotional vulnerabilities:

Nancy: I think there’s this whole emotional thing that’s preying upon
people’s decision making too and the people who develop these
technologies aren’t they throwing that (emotional vulnerability) at
you? y it’s not just developing the technology so it suits Canadians
for Canadians but it’s are we feeling obligated to buy into it
(technology) cause it’s out there? I think that’s a very powerful thing
that has to be investigated.

Some suggested that rational adjudication of the technology might
not be possible for vulnerable groups who may have few options or
might otherwise feel compelled to avail themselves of the new
technology. Despite these criticisms, some felt an obligation to
consider personalized genomic technologies in hopes that they might
improve care, especially for patients with limited options:

Larry: What’s the option though? I mean if we don’t go ahead with
this genetic testing and leave the status quo then things are certainly
not going to improve.

In order to ‘improve’ care, members focused on the need to
prepare the health-care system to effectively integrate personalized
medicine.

Preparing the health-care system
Panel members uniformly believed that the health-care system
was generally unprepared for the adoption of personalized medicine.
They called for increased public awareness to increase confidence and
use of the technology, in addition to counseling services for those
facing new choices and decisions concerning these technologies.
The need to prepare the health-care system also extended to

strengthening laboratory quality assurance mechanisms and training
of providers to ensure they can effectively interpret the results of these
personalized genomic tests. Members reasoned that increasing provi-
der knowledge was important to prevent a loss of credibility:

Paula: I think there’s also that duty to be able to advise frontline
practitioners whether it’s a health care nurse or whether it’s the
family doctor y (those) key point persons that have therapeutic
relationships with patients that (can) have access to as much
information. If they don’t have the information, (then) at least
knowing where the resources are to be able to find out that
information. That’s a crucial piece because otherwise we just totally
lose the credibility.

The general feeling of unpreparedness led some to question
whether it was premature to adopt personalized medicine. Some
spoke about a sense of ‘courage’ that the Ministries of Health need to
possibly reconsider the diffusion of these technologies:

Frank: We questioned the whole timing of the release and the
courage for OHTAC and the Ministry to also step back and say:
‘perhaps now is not the timing’... In general, we talked about what it
will take to bring the health system up to speed or up to par in order
for that release to actually happen.

DISCUSSION

There were shared expectations among the citizens’ panel members
for the potential of personalized medicine technologies to improve
care, provided they are deemed clinically valid and effective. These
expectations were tempered by concerns about value for money and
the possibility that access to treatment may be limited by results of
tests used to stratify patients. Although they questioned the presumed
technological imperative to incorporate personalized medicine tech-
nologies into health care, they called for increased efforts to prepare
the health-care system to effectively integrate these technologies.
One of the novel findings was the conviction that access to

treatment regimes should not be determined by the results of
personalized genomic tests. The citizens’ panel asserted that treatment
should be made available if patients wanted it, irrespective of tests that
indicate little to no benefit. Their point was that faced with the
possibility of a recurring cancer, patients may opt to avail themselves
of any opportunity they can, regardless of the potential for harm. This
was rooted in a concern that personalized genomic tests might be
used to ration care. Indeed, by virtue of personalized medicine’s
ability to stratify patients who will likely benefit from treatment from
those who will not, patients who fall into the latter category may find
themselves, effectively ‘orphaned’, without treatment options or
possibly without coverage for insured treatments. This issue raises
important challenges for providers who may be faced with a growing
pool of patients demanding access to treatments that may not benefit
them. This issue also highlights broader ethical challenges in
balancing autonomy with resource allocation. It is widely accepted
in clinical ethics that at some point in a person’s life there will be no
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further suitable options, where it may not be ethically defensible to
pursue futile treatments, even if a person would like certain things to
be done.32,33 Given the possibility of an increasing pool of patients
that may find themselves without treatments options from
personalized medicine tests, it might be useful to explore alternative
treatments options, so that people are not left without hope nor
request futile treatments.
Further, providing treatment that is unlikely to benefit patients

undermines the clinical utility of these tests since their results are not
being used to inform treatment decision making, and by extension,
undermine their value for money. The citizens’ panel appreciated this
tension and suggested that patient preferences for following the
course of action recommended by personalized genomic tests be
explored before ordering them, to maximize their utility and value for
money. Although, on the one hand, this proposal may represent a way
forward, on the other, restricting the use of tests based on patients’
initial inclinations to adhere to test results undermines the general
utility of personalized medicine, should majorities of patients decline
to use relevant tests. These issues highlight the general tension
between descriptive ethics (ie, what people believe) and normative
ethics (ie, what ethical principles oblige); that is, what the public
thinks should not necessarily determine what we ought to do. Using
public engagement to explore values can identify issues, clarify
meaning and broaden perspectives,34 toward enhancing the
decisions made. However, such values elicitation exercises cannot –
and should not – necessarily determine policy decisions. Just as
efficacy or cost-effectiveness evidence cannot independently
determine policy, values evidence derived from public engagement
cannot alone determine the policy decision.19 Nonetheless, these
perspectives provide timely insight into the complexity of the issues
posed by the introduction of personalized medicine technologies,
which could inform the equitable translation of personalized
medicine into the health-care system.
More broadly, restricting access to treatment based on the results of

genomic tests mirrors growing concerns about genetic discrimination
internationally.35 Arguably, issues of genetic discrimination play out
quite differently for families with hereditary diseases than those in the
general population using personalized genomic tests. Instead of
concerns that insurers will use genetic information to impose high
premiums and deny coverage or employment opportunities, as in the
case of hereditary diseases,36 patients may perceive themselves to be
treated differently in their access to various treatments.37 Indeed, as
larger segments of the population are treated with personalized
medicine tests and technologies, a different form of genetic
discrimination may be introduced. Policy and practice interventions
are warranted to mitigate this issue from becoming an unnecessary
barrier to the realization of personalized medicine. Unfortunately, the
classic form of genetic discrimination still persists unabated in some
parts of the world, including Canada – the only G8 country without
relevant policy protections.38

There is also a growing need to improve public and professional
knowledge of genomics and, now, personalized medicine.39–43

Although these educational needs certainly existed before the
emergence of personalized medicine, it is hoped that the increasing
interest in the translation of personalized medicine tests and
technologies will renew efforts to increase public and professional
discourse of the benefits and risks of personalized genomic tests that
aim to stratify patients and inform treatment decision making, and
not ration health care.
This study represents an early but important effort to explore

public values toward personalized medicine in one jurisdiction in

Canada. This study also provides evidence of the public’s ability to
form coherent judgments and expectations about a new or future
policy issue using structured, facilitated deliberative discussion that
took place among a small group of citizens over several hours using
recognized methods.22–25 Although not intended to represent the views
of the general population, the findings contribute novel and timely
insights into the perceptions, values and concerns that a group of
citizens and potential users hold toward personalized medicine.
Importantly, the citizens’ panel was concerned that personalized
genomic tests might be used to ration care. This issue raises
significant clinical and policy challenges and has the potential to
undermine the clinical utility and value of personalized genomic tests.
Additional studies of this kind, using well-designed methods of public
deliberation with more demographically diverse members on a range of
personalized medicine technologies in other jurisdictions are warranted
to inform the effective, efficient and equitable translation of
personalized medicine into the health-care system.
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