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Abstract

Background: In recent years, personalized medicine (PM) has become a highly regarded line of development in
medicine. Yet, it is still a relatively new field. As a consequence, the discussion of its future developments, in
particular of its ethical implications, in most cases can only be anticipative. Such anticipative discussions, however,
pose several challenges. Nevertheless, they play a crucial role for shaping PM’s further developments. Therefore, it is vital
to understand how the ethical discourse on PM is conducted, i.e. on what – empirical and normative – assumptions
ethical arguments are based regarding PM’s current and future developments.

Methods: To gather this information, we conducted a qualitative interview study with stakeholders in the German
health care system. Our purposive sample included 17 representatives of basic research, clinical research, health
economics, regulatory authorities, reimbursement institutions, pharmaceutical industry, patient organizations, as well as
clinicians and legal experts involved in PM developments or policy making. We used an interview guide with open-ended
questions and analyzed transcriptions of the interviews by means of qualitative content analysis.

Results: The respondents addressed a multitude of concerns in the context of research on as well as application of
personalized preventive and therapeutic measures both on the individual and on the societal level. Interestingly,
regarding future developments of PM the ethical evaluation seemed to follow the rule: the less likely its application,
the more problematic a PM measure is assessed. The more likely its application, on the other hand, the less
problematic it is evaluated.

Conclusions: The results of our study suggest re-focusing the ethical discourse on PM in Germany towards a
constructive ethical monitoring which ensures to include only, nevertheless all of the actual and/or potential concerns
that are ethically relevant in order to allow balancing them against the actual and potential ethically relevant benefits of
PM measures. To render this possible, we propose a strategy for evaluating ethical concerns in the context of PM.
Background
In recent years, so-called personalized medicine (PM) has
become a highly regarded line of development in modern
medicine. Basically, this trend results from the overarching
goal of PM to develop tailored approaches of prevention
and treatment for certain patient subpopulations. The basic
concept thereby consists of identifying genetic, phenotypic,
or environmental factors, which affect the subpopulation’s
health risks and help to find the most appropriate type
and dose of medication and/or intervention. In detail, PM
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promises the following benefits: [1-4] first, it is expected to
permit an early identification of persons who carry a
genetic or phenotypic variation that increases their risk
for developing a certain disease. This would allow preventive
measures before disease outbreak. Second, possibilities of
better diagnostic and prognostic assessment of diseases
are expected resulting in earlier and improved therapeutic
interventions. Third, PM is anticipated to develop more
effective and safer treatment strategies based on increased
knowledge about individual determinants of diseases.
Finally, an identification of patient subgroups, which will
benefit from a certain therapy, is awaited. This could
result in reduced trial and error prescribing with improved
effectiveness and efficiency of care.
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However, approaches of PM raise several ethical
concerns: [1-3,5-10] first, with regard to research on PM,
measures of adequately implementing informed consent
for biomarker studies is discussed as well as issues of
confidentiality, data protection and the individuals’ right
to know/not to know. Furthermore, it is debated how to
allocate resources into as well as within different fields of
research on PM in ethically justified ways. Second,
when looking at the clinical usage of PM measures,
concerns are expressed that predictive test results
may influence individual well-being negatively, increase
individual responsibility for one’s health or lead to (genetic)
discrimination of persons with predispositions for certain
diseases. As regards personalized diagnostic test results,
worries are articulated that individuals with a certain
response rate to a drug could be (genetically) discriminated.
Moreover, in reference to personalized therapeutic
measures, it is suspected that establishing small patient
subgroups may lead to insufficient drug testing before their
application and thus result in higher risks for patients. Both
with regard to personalized prevention and personalized
treatment, issues of confidentiality and data protection as
well as the individual’s right to know/not to know are
discussed. Finally, it is argued that PM measures may lead
to significant cost increases and thus result in an
additional financial burden for the health care systems.
This, it is suspected, could further exacerbate problems of
equal access to health care services.
However, PM, understood as biomarker-based targeted

treatment or prevention, is still a relatively new field:
in Germany, for instance, only 27 drugs are currently
authorized for personalized treatment, i.e. their application
is based on preceding diagnostic tests on efficacy or
(potential) side effects [11]. Meaningful numbers for
predictive tests or preventive measures do not exist.
Therefore, analysis of PM’s future development, in particular
of its opportunities and risks as well as its ethical
implications, in most cases can only be anticipatory. Such
anticipative discussions, however, pose several challenges,
primarily the risks of debating irrelevant ethical concerns
or – more importantly – neglecting relevant ones, if
debates are not based on a realistic assessment of current
and future developments. Nevertheless, such debates play
a crucial role for shaping PM’s further developments.
Therefore, it is vital to understand how the ethical
discourse on PM is conducted, i.e. on what – empirical
and normative – assumptions ethical arguments are
based regarding PM’s current and future developments.
Additionally, it is highly relevant for an adequate ethical
monitoring of PM which ethical implications are considered
relevant – and which are neglected. Researchers and
clinicians who are involved in the development of PM
can provide valuable insights both into the current state
of development of PM and into the ethical discourse on
PM. Furthermore, an examination of ethical concerns
requires input from stakeholders of the health care system
in which a PM measure is developed and/or used. To
gather this important information, we conducted a
qualitative interview study with stakeholders in the
German health care system.
In detail, the study aimed at answering the following

questions: What is the current state of developments of
PM? What prospects does PM offer according to the
stakeholders’ opinions, i.e. what are the medical areas in
which they expect the most significant progress?
Which areas are considered less important? What ethical
implications of PM are expected, in general and more
specifically for the German health care system? The
results of this study provide a clearer picture of the
perspectives of the rapidly growing field of PM. Moreover,
they suggest re-focusing the ethical discourse on PM in
Germany, especially regarding a realistic assessment of
PM’s current state of development and clinical usage as
well as expected future developments.

Methods
Sample
To collect as many different stakeholder perspectives as
possible, we selected participants in accordance to the
criterion of maximum variation regarding their professional
role in the German health care system. The purposive
sample [12] included representatives of basic research,
clinical research, health economics (including statisticians),
regulatory authorities, reimbursement institutions, pharma-
ceutical industry, patient organizations, as well as clinicians
and legal experts involved in PM developments or policy
making. Leading representatives of each stakeholder group
were selected and contacted by mail. The letters included
an outline of the project objectives as well as a request for
cooperation and informed consent. Ethics approval was
not necessary as our study only included experts in the
field of PM and did neither endanger the respondents’
psychological or physical health (MBO-Ä §15.1) nor contain
any drug or medical device research (AMG §40.1,
MPG §20.1). Participants were recruited until a point of
saturation was reached, i.e. when the additional interviews
provided no further information. Saturation was reached
after interviewing 17 participants (Table 1).

Data collection and analysis
We conducted semi-structured interviews based on
an interview guide with open-ended questions on
the stakeholders’ assessments of current trends and
developments as well as their expectations and concerns
regarding PM. Except for two interviews, which took place
at the interviewers’ office, all conversations were carried
out at the respective participants’ office. The interviews
took about one hour each. All conversations were held



Table 1 Participants: professional roles

Occupation Number Ratio

Basic Research (BR) 2 12%

Clinical Research (CR) 1 6%

Health Economics (HE) 3 18%

Regulatory Authorities (RA) 1 6%

Reimbursement Institutions (RI) 1 6%

Pharmaceutical Industry (PI) 4 24%

Patient Organizations (PO) 1 6%

Clinicians (C) 2 12%

Legal Experts (LE) 2 12%

Sum 17 100%*

* Difference in Sum due to Rounding.
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between May and July 2011 and conducted in German,
consistently by the same interviewer (SS; trained in
qualitative methods). They were audio recorded; the
interview guide was adapted to the current state of findings
at several stages of the study.
In order to render this adaptation possible as well as

to determine the point of saturation, data collection
and data analysis were carried out simultaneously. The
interviews were transcribed and analyzed following the
qualitative content analysis according to Mayring [13]
with the software MAXqda. For this purpose, the interview
passages relevant to our research questions were identified
and coded in order to develop generalizations of the
individual statements and conclude overarching categories
(Additional file 1). Codes and categories were validated
internally (by intercoder consensus) as well as externally
(by discussion with experts in the field of qualitative
research). As all interviews were conducted in German,
the interview passages quoted below are direct translations
of the originals. To ensure the least possible bias the
passages were translated by an English native speaker.

Results
The results are divided into three sections: first, the
stakeholders’ assessments of the current state of research
as well as the clinical use of PM measures are presented.
The second section depicts the respondents’ expectations
regarding future developments of PM. Finally, their ethical
concerns are presented.

Current state of PM
Personalized therapeutic interventions
Overall, the stakeholders were rather skeptical with
regard to the current state of research and clinical use of
personalized therapeutic measures. One respondent even
questioned the scientific basis of PM and considered the
underlying idea as inadequately reductionist, i.e. slanted
toward molecular factors:
(1)(RI) Momentarily, there is actually nothing that
speaks in favor of this being more than just
humoralism or something like that. It goes a little
further, in that it differs in its biotechnological
foundations […], but I initially doubt the whole
thing […] for the same reason that basically all other
assumptions, which have constituted the basis of a
theoretical body with this absoluteness in medicine,
turned out to be false.

According to this respondent, the current emphasis on
PM is primarily driven by the economic interests of the
pharmaceutical industry:

(2)(RI) This is primarily a propagandistic idea by the
pharmaceutical industry, which recognized that one
could achieve increasingly higher prices for niche
products.

Other participants were less critical, but still rather
skeptical: Although several personalized therapeutic mea-
sures are already applied, their added therapeutic bene-
fit was considered rather small compared to standard
interventions:

(3)(C) The [classical chemotherapy] is not that much
worse in many cases. There is not a large discrepancy
and many patients often are too optimistic on what
antibodies and modern cancer therapies can achieve.
The two only differ by a few months [of survival].

One respondent additionally considered insufficient
possibilities of data management as a major problem.
Surprisingly, another respondent suggested that economic
interests could be a major reason why PM is not further
advanced in its development:

(4)(PO) We also noticed that, conspicuously, the
pharmaceutical industry, and this is just a feeling, I do
not have any evidence that this is true, is slowing the
whole process down. […] One could assume that the
pharmaceutical industry thinks along the lines of:
well, if we support research efforts then we are risking
that the sales volume for substance X will not remain
as large because it will be implemented selectively.

Personalized preventive interventions
Regarding the current state of personalized prevention,
the stakeholders were even more skeptical: on the one
hand, predictive tests for some conditions, such as
Alzheimer’s disease, already exist, tests for other conditions
are in development. On the other hand, there are currently
hardly any corresponding interventions that could
effectively prevent disease outbreak:
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(5)(PI1) An interesting approach is Alzheimer’s, which
when combining all of the available parameters
allows one to determine to 95 percent who will
suffer from Alzheimer’s at a later point. However, to
this day, we do not have the possibility of fighting it
in any way. So, we do know a lot about this disease
[…], but even with all of our molecular
understanding, we have no chance of interfering
properly or halting this process in any way.

Future perspectives of PM
Personalized therapeutic interventions
The assessment of future perspectives of PM showed a
similar picture as in the case of assessing the current
state of research and clinical use: one stakeholder critically
noted that the current focus on PM merely results from
an exaggeration and it, thus, will not experience any
significant future developments:

(6)(RI) I believe that the whole discussion concerning
personalized medicine is experiencing a phase of
disillusionment, which is part of the typical cycle
that such hypes undergo. I also indeed believe that if
it is possible to successfully establish an objective,
rational point of view of the actual possibilities, then
this disillusionment will increase.

According to this respondent, the lack of good prospects
results from the scientifically inadequate reductionist
approach of PM. Another stakeholder predicted that the
extremely high costs of PM will ultimately render a break-
through impossible. Most respondents, however, held the
opinion that treatment approaches based on stratification,
i.e. identifying patient subgroups based on biomarkers,
in the medium and long term would experience a
breakthrough:

(7)(RA) This medicine, I would say, has a future, a very
significant future, however, not within the next two
years. In fact, if I take the scientists that are working
on this seriously, then this is a process that,
according to them, will take about another ten years
until one can truly say that this is a secure application
of medical findings that are evidence-based and
confirmed through research.

(8)(PI2) [W]e will move forward step by step. I believe that
we will have more and more therapeutic stratification
based on the molecular structure of the body.

According to some respondents, the potential of PM
consists primarily in improving the choice of drugs as
well as their dosage based on diagnostic tests. Moreover,
personalized therapeutic measures may provide higher
efficacy and efficiency, which, in turn, could result in
additional benefits for the patients as well as a positive
cost impact on the health care system. However, in order
to render such developments possible, more basic,
translational, and applied research would be necessary.
Due to the vast amount of data gained in the course of
such research, good information and data management
would be of particular importance:

(9)(BR) The least we can say is that this process will be
a long and enduring one. Nevertheless, I still
consider it to be possible and achievable. It has a lot
to do with the fact, I think, that we can accumulate
and merge knowledge better and thus, bring about
new findings […]. I think […] momentarily, we are
limited by the fact that each individual scientist who
works in their respective field does not possess all of
the information needed to create an overall concept.

Personalized preventive interventions
Compared to personalized treatment, the future perspec-
tives of personalized prevention were assessed much more
skeptical in almost every interview: several respondents
doubted that an adequate medical and scientific foundation
of personalized prevention is possible at all. The underlying
idea of personalized prevention, however, was predom-
inantly conceived as a vision worth seeking:

(10)(PI1) However, it would be ideal if we could finally
move in the direction of prevention by using
biomarkers through certain diagnoses. Not just
offering treatment for a disease, but rather avoiding
the disease. This would be a vision that one should
pursue.

Ethical implications of PM
Personalized therapeutic interventions
With respect to personalized therapeutic measures, the
prevailing ethical concerns were issues of distributive
justice due to escalating costs of care which could result
in unequal access to PM interventions:

(11)(BR) I just heard that if a breast cancer patient is
between the age of 35 and 45 then she will, more or
less, have no problems receiving a prescription for
[Herceptin]. If she is between the age of 55 and 65,
then she will have a major problem getting the
prescription and, if she is insured with the AOK
[major public health insurance provider in Germany],
she will most likely not get the prescription at all. So,
it is thus calculated what the life of a 65-year old is
worth. Is it worth it to possibly have to spend 50,000
Euros annually for the treatment of this patient? […]
What does personalized medicine mean for the equal
treatment of patients?
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In contrast, some stakeholders expressed the opinion
that personalized therapies based on stratification may
contribute to the solution of existing distributional issues
by reducing inefficiencies. Finally, several respondents
expressed the fear that stratification may result in
additional risks for patients: as clinical studies on
personalized therapeutic measures can be carried out with
small patient groups only, drugs might be authorized
without being sufficiently tested, especially with respect to
possible side effects.

Personalized preventive interventions
With reference to personalized prevention, most of the
respondents mentioned problems of confidentiality, the
handling of sensitive genetic data, as well as the possibility
of ethnic discrimination or inequalities regarding health
insurance and chances on the job market. Furthermore,
many stakeholders expressed their worries about a growing
attribution of individual responsibility for one’s own health
as a consequence of improved means of prevention. Of
central concern, however, were potential consequences of
prognostic test results on individual well-being:

(12)(HE) A label is established and this label does
something to human beings. Basically, the passing
on of information is a type of intervention. In the
worst case, this leads to fear and low-spirits,
depression, and so on.

According to some respondents, this problem is apparent
especially in view of possible false-positive prognostic test
results.

Research on PM
With regard to research, primarily aspects of resource
allocation were discussed, in particular allocation of
resources into the development of personalized thera-
peutic approaches. One respondent urged to examine the
expected additional benefit in relation to the incurred
costs in order to prevent an excessive and unjustified
allocation of resources into the research of PM:

(13)(BR) One question that continuously consumes us
and that, I personally believe, has not been answered
satisfactorily, and where parameters have to be set
up, is: is it recommendable, from a health
economics perspective, to go this way? If we go
ahead with stratification and then […] we end up
having to wait for the final answer: did he survive or
not? Instead, I would prefer to have parameters
beforehand so that I can intervene.

Regarding research practice, the problems of informed
consent, privacy of personal data, as well as the right to
know/not to know were the focus. Additionally, many
interviews centered on the debate on appropriate study
designs in the context of approving new drugs, with a
common critique of the prevailing use of surrogate
parameters:

(14)(RI) We go so far as to say that progression-free
survival is not enough, instead, one needs to be able
to have a longer life in good quality.

(15)(RA) Especially with regard to cancer therapies,
there is hardly any research that is conducted along
the lines of these [patient-relevant] outcomes, but
instead they are conducted according to surrogate
parameters. […] However, this has nothing to do
with the patients’ quality of life.

On the other hand, one respondent expressed the
opinion that standards for clinical trials are too demanding.
As a consequence, clinical trials would require too
much time and effort before therapeutic measures can
be launched which, in turn, would lead to an unjustified
negative impact on patients that could have benefitted
from an earlier introduction. Therefore, standards for
clinical trials should be scaled down, even if this results
in higher risks for patients.

Discussion
To summarize, all statements concerning the state of
PM can be assigned to either of two categories: (I)
“development of PM is in its fledgling stages” (optimistic)
or (II) “the approach of PM is unsound” (pessimistic),
where there is a clear predominance on part of category
(I) (15 of 17 respondents). However, even the optimistic
respondents assessed the research state of therapeutic
measures much more positively than the state of measures
of primary prevention.
A similar picture was drawn regarding future perspectives

of PM: On the one hand, some stakeholders were generally
pessimistic regarding future developments. On the other
hand, however, optimistic assessments, which ascribe
great potential to personalized treatment approaches based
on stratification, clearly dominate. Nevertheless, most of
the optimistic stakeholders assessed future developments
of personalized prevention rather pessimistically. A third
group of stakeholders felt unable to predict future
developments: according to them, the plausibility of PM’s
basic idea as well as its additional benefits for patients
needs to be proven first in order to render informed
predictions possible. In their opinion, PM’s cost impact on
the health care system should also be clarified before
making forecasts regarding its development.
It has to be noticed, however, that at least some of the

assessments of PM’s current and future perspectives
seem to follow the respective stakeholder’s interests: one
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representative of the reimbursement institutions, for
instance, assesses PM pessimistically as “a propagandistic
idea by the pharmaceutical industry” (interview passage (2)).
A representative of patient organizations, on the other
hand, grounds his pessimistic evaluation on the suspicion
that “the pharmaceutical industry […] is slowing the
whole process [of developing PM] down” due to
economic considerations (4). Representatives of the
pharmaceutical industry, in turn, assess PM, especially its
future perspectives, much more optimistic (8), even with
regard to personalized prevention (10). These exemplary
statements seem to represent the actual competitive
situation in the German healthcare system: whereas
pharmaceutical companies in recent years increasingly
changed their strategy towards development and marketing
of PM [14], patient organizations as well as reimbursement
institutions are taking a critical look at exactly these
changes.
In contrast to such competitively motivated assessments,

it is striking that almost all respondents agreed in exclu-
sively alluding to the field of oncology as regarding
future perspectives of therapeutic PM measures. Only one
expert additionally referred to personalized approaches of
pain management, another explicitly demanded research
in medical areas outside oncology. This is remarkable
as approaches of PM increasingly are discussed outside
oncology [3]. Besides, in Germany several interventions
outside oncology are already established, e.g. agents for
treating epilepsy, HIV/AIDS or multiple sclerosis [11].
In contrast to such developments, the respondents’
focus suggests that the most significant progress of PM
can probably be expected in oncology – and that the
development of PM in other medical field might be
neglected. A possible reason for this is the fact that PM is a
rather heterogeneous field of development and application.
As a consequence, the respondents’ focus on oncology
is probably due to the specific composition of our sample,
i.e. the respondents’ specific working fields and personal
interests.
When turning to the ethical implications of PM, the

participants addressed concerns in PM’s various fields
both on the individual and on the societal level as shown
in Table 2.
It is of interest that no concerns were mentioned that

exclusively arise in the field of PM, but rather issues that
are well-known from other contexts, such as biobanking,
(conventional) genetic diagnostics, and other fields of
biomedical research. Besides, the respondents did neither
mention (potential) distributional issues regarding
personalized preventive measures nor did they allude to
concerns of data protection, right to know/not to know or
potential (genetic) discrimination regarding personalized
therapeutic measures. Concerning the issues of data
protection as well as the right to know/not to know, it is
intriguing that another German interview study found
that experts in the field of PM pointed exactly to these
issues [10]. It is, however, important to realize that the
study’s sample (n=19) consisted exclusively of researchers
and clinicians involved in the same research group working
on PM in the field of colorectal cancer. In contrast, the
ratio of researchers (including basic researchers) and
clinicians was 5 out of 17 in our sample. This difference
in sample composition might explain the different focus
of the involved experts regarding ethical concerns in the
field of PM. It has to be noticed, however, that the results
of the two studies generally are difficult to compare as we
used a different methodological approach with open
questions and no concrete PM-example as stimulus (the
experts in [10] were asked explicitly about the implications
of their own development, the Rectumchip).
Apart from these methodological considerations, it is

particularly the neglect of potential discrimination resulting
from personalized therapeutic measures that is striking:
after all, disadvantages for certain patient subgroups are to
be feared as a consequence of secondary information
regarding the prognosis and efficacy of treatments gained
by diagnostic tests. This becomes clear by analyzing the
praxis of applying the agent Trastuzumab (Herceptin®)
for treatment of breast cancer. The drug, especially
when applied in combination with chemotherapy or as
an adjuvant (postoperative) treatment, significantly improves
the response rate and the progression-free as well as
overall survival rate in patients with an overexpression of
the HER2/neu receptor (HER2/neu positive) as compared
to HER2/neu negative patients [15-19]. For this reason, in
Germany in the year 2000, treatment with Trastuzumab
has been tied down to an HER2/neu positive test result
[11]. This practice, however, means to categorize breast can-
cer patients as either “good responders”, “non-responders”
or “difficult to treat“, which is at least a potential cause of
discrimination: such categorizations eventually result in
restricting access for the subpopulations labeled as
“non-responder” or “difficult to treat” to health care
interventions and health insurances or disadvantaging
them in other areas, for instance on the job market
[20-23]. As was the case for the respondents’ focus on
oncology, a possible reason for their neglect of these issues
probably lies in the specific composition of our sample:
respondents may had only such agents in mind that are
positively connoted (e.g. Imatinib) [24], while not bearing
in mind negatively connoted ones (e.g. Cetuximab) [25].
In summary, the results of our study show at least two

biases in the discourse about PM: first, the respondents’
almost exclusively focus on the field of oncology and
second, their neglect of certain ethical concerns. Needless
to say, these biases indicate a fundamental problem of the
ethical discourse on PM: ethical concerns in many cases
apparently do not adequately reflect PM’s current state of



Table 2 Stakeholders’ ethical concerns by fields of PM

Fields of PM

Research Clinical Use (Health Care)

Prevention Treatment

Ethical Concerns Individual Level Informed Consent for Biomarker Studies Impact on Individual Well-Being Higher Risks for Patients

Confidentiality & Data Protection Confidentiality & Data Protection

Right to Know/Right not to Know Right to Know/Right not to Know

Study Designs (Patient Relevant Outcomes) Increased Individual Responsibility for Health

Societal Level Allocation of Resources (Genetic) Discrimination Distribution
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research and clinical usage as well as the prognosis
of its future developments. This impression also is
supported by the fact that, although most respondents
assessed future developments of personalized prevention
rather pessimistically, they nevertheless located a multitude
of potential ethical issues in this context. On the other
hand, relatively few concerns were mentioned regarding
personalized therapeutic approaches even though their
future developments were assessed much more optimis-
tically. As regards future developments of PM the ethical
evaluation seems to follow the rule: the less likely its
application (i.e. a pessimistic assessment), the more
problematic a PM measure is assessed. The more likely
its application (i.e. an optimistic assessment), on the
other hand, the less problematic it is evaluated. As a
consequence, ethical discourse on PM runs the risk of
debating (currently) less relevant ethical concerns while
neglecting more relevant ones.

Conclusions
Against this background, our findings strongly suggest a
re-adjustment of the ethical debate on PM. A constructive
ethical monitoring must ensure to include only, never-
theless all of the actual and/or potential concerns that
are ethically relevant in order to allow balancing them
against the actual and potential ethically relevant benefits
of PM measures. This is the only way to ensure an
ethical monitoring of PM’s developments and clinical
usage, which carves out ethical issues while not, on
the other hand, retarding reasonable developments
and applications.
Yet, as has been noted above, PM is a rather heteroge-

neous field of development and application. Therefore,
ethically relevant concerns differ decisively with regard
to different PM measures. On this account, an overall
assessment of PM’s (potential) ethical issues is impossible.
Rather, an adequate evaluation strategy requires assessing
each personalized approach separately with regard to its
actual or potential concerns. Furthermore, it is necessary
to re-focus towards more likely fields of application.
Consequently, in order to determine ethically relevant
concerns of a certain PM intervention, its respective
current state of research and clinical usage as well as its
expected future developments has to be analyzed and
evaluated. It generally holds: the less likely that a PM
measure be applied, the less relevant are the concerns
associated with it. The more likely that a PM measure be
applied, the more relevant are the concerns associated
with it. However, the (potential) impact of an ethical
concern on individual patients as well as the healthcare
system and the society is also important for evaluating its
relevance. With respect to this aspect it holds: the less
critical a concern associated with a PM measure, the less
relevant it is for evaluating the measure. The more critical
a concern, the more relevant it is. Needless to say, evaluating
a (potential) impact as highly critical may makes is necessary
to regard concerns as relevant that are associated with
PM measures whose application is unlikely. After all,
the quality of an ethical concern may overrule the results
of evaluating the current state of research and clinical
usage as well as the expected future developments of an
PM measure. Thus, the more critical an ethical concern
associated with an PM measure is, the less important is
the likelihood of the measures’ application for evaluating
the concerns’ relevance and vice versa. It is obvious,
however, that this criterion again increases the risk of
debating irrelevant ethical concerns, either if concerns
are evaluated as highly critical which are very unlikely
to occur, or if critical concerns are associated with PM
measures whose application is very unlikely. In order to
avoid such debates, both (potential) ethical concerns
and the application of a PM measure have to be plausible
to a certain degree in order to qualify a concern as
relevant [26]. If this is guaranteed, we claim that ethical
concerns should have priority in the ethical discourse
according to our criteria of relevance. As none of the
potential concerns seems to arise exclusively in the context
of PM, they can be approached by referring to standard
bioethics debates and applying accordant approaches.

Limitations
Like in all qualitative research, the empirical results of this
study are not representative, but rather dependent on the
particular sample underlying the analysis. Consequently,
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in that the need for a re-accentuation of the ethical
discourse on PM is inferred from the empirical results of a
qualitative study, it is to be understood as a hypothesis,
which has to be supported by further quantitative studies,
e.g. on the ethical concerns mentioned by a representative
sample of stakeholders in the German healthcare system.

Additional file

Additional file 1: Coding Tree.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
SS and GM designed the study, SS acquired the data. SS and GM carried out
data analysis as well as interpretation. SS drafted the manuscript, GM revised
it. Both authors read and approved the final manuscript.

Acknowledgments
This study was carried out as part of the research project “Personalized
Health Care: Ethical, Economic and Legal Implications for the German Health
Care System,” funded by the German Federal Ministry of Education and
Research (reference number 01GP1006). We would like to thank our fellow
colleagues at the Institute of Ethics, History and Theory of Medicine
(Ludwig-Maximilians-University Munich), especially Katja Kühlmeyer and Ralf
Jox as well as the participants of the research colloquium at the Institute of
Ethics, History and Theory of Medicine, Orsolya Friedrich, Julia Lotz, and
Tobias Budick for their support with regard to content and methodological
matters. Furthermore, we are grateful to Janina Bojahr for transcribing the
interview records as well as to Dorothee Wagner von Hoff for translating the
interview passages quoted above and proofreading the manuscript.

Received: 1 February 2013 Accepted: 21 May 2013
Published: 24 May 2013

References
1. Fierz W: Challenge of personalized health care: to what extent is

medicine already individualized and what are the future trends?
Med Sci Monit 2004, 10:111–123.

2. Bottinger EP: Foundations, promises and uncertainties of personalized
medicine. Mt Sinai J Med 2007, 74:15–21.

3. Hüsing B, Hartig J, Bührlen B, et al: Individualisierte Medizin und
Gesundheitssystem. Berlin: TAB beim Bundestag; 2008.

4. March R: Delivering on the promise of personalized healthcare.
Pers Med 2010, 7:327–337.

5. Nuffield Council on Bioethics: Pharmacogenetics: ethical issues. London:
Nuffield Council on Bioethics; 2003.

6. Smart A, Martin P, Parker M: Tailored medicine: whom will it fit? The
ethics of patient and disease stratification. Bioethics 2004, 18:322–343.

7. Francis PF: You are born with your genes: justice and protection against
discrimination in the use of genetic information. Mt Sinai J Med 2010,
77:188–196.

8. Torr-Brown SR: Regulatory and ethical challenges of personalized
medicine. Pers Med 2010, 7:465–468.

9. Kaye J, Curren L, Anderson N, et al: From patients to partners: participant-
centric initiatives in biomedical research. Nat Rev Genet 2012, 13:371–377.

10. Heßling A, Schicktanz S: What German experts expect from individualized
medicine: problems of uncertainty and future complication in physician-
patient interaction. Clinical Ethics 2012, 7:86–93.

11. In Deutschland zugelassene Arzneimittel für die personalisierte Medizin.
www.vfa.de/personalisiert (accessed 23 May 2013).

12. Given LM: The Sage Encyclopedia of Qualitative Research Methods Vol. 2.
Thousand Oaks: Sage Publications; 2008.

13. Mayring P: Qualitative Inhaltsanalyse. Weinheim, Beltz: Grundlagen und
Techniken; 2003.

14. Roche Position on Personalised Healthcare. www.roche.com/
position_personalised_healthcare.pdf (accessed 23 May 2013).
15. Slamon DJ, Clark GM, Wong SG, et al: Human breast cancer: correlation of
relapse and survival with amplification of the HER-2/neu oncogene.
Science 1987, 235:177–182.

16. Slamon DJ, Leyland-Jones B, Shak S, et al: Use of chemotherapy plus a
monoclonal antibody against HER2 for metastatic breast cancer that
overexpresses HER2. New Engl J Med 2001, 344:783–792.

17. Piccart-Gebhart MJ, Procter M, Leyland-Jones B, et al: Trastuzumab after
adjuvant chemotherapy in HER2-positive breast cancer. New Engl J Med
2005, 353:1659–1672.

18. Romond EH, Perez EA, Bryant J, et al: Trastuzumab plus adjuvant
chemotherapy for operable HER2-positive breast cancer. New Engl J Med
2005, 353:1673–1684.

19. Joensuu H, Kellokumpu-Lehtinen PL, Bono P, et al: Adjuvant Docetaxel or
Vinorelbine with or without Trastuzumab for breast cancer. New Engl J
Med 2006, 354:809–820.

20. Issa AM: Ethical considerations in clinical pharmacogenomics research.
Trends Pharmacol Sci 2000, 21:247–249.

21. March R, Cheeseman K, Doherty M: Pharmacogenetics: legal, ethical and
regulatory considerations. Pharmacogenomics 2001, 2:317–327.

22. Nebert DW, Bingham E: Pharmacogenomics: out of the lab and into the
community. Trends Biotechnol 2001, 19:519–523.

23. Rogausch A, Brockmöller J, Himmel W: Pharmakogenetische Tests in der
zukünftigen medizinischen Versorgung: Implikationen für Patienten und
Ärzte. Gesundheitswesen 2005, 67:257–263.

24. Hochhaus A, O'Brien SG, Guilhot F, et al: Six-year follow-up of patients
receiving Imatinib for the first-line treatment of chronic myeloid
leukemia. Leukemia 2009, 23:1054–1061.

25. Maughan TS, Adams RA, Smith CG, et al: Addition of Cetuximab to
Oxaliplatin-based first-line combination chemotherapy for treatment of
advanced colorectal cancer: results of the randomised phase 3 MRC
COIN trial. Lancet 2011, 377:2103–2114.

26. Resnik DB: The precautionary principle and medical decision making.
J Med Philos 2004, 29:281–299.

doi:10.1186/1472-6939-14-20
Cite this article as: Schleidgen and Marckmann: Re-focusing the ethical
discourse on personalized medicine: a qualitative interview study with
stakeholders in the German healthcare system. BMC Medical Ethics 2013
14:20.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.biomedcentral.com/content/supplementary/1472-6939-14-20-S1.doc
http://www.vfa.de/personalisiert
http://www.roche.com/position_personalised_healthcare.pdf
http://www.roche.com/position_personalised_healthcare.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Sample
	Data collection and analysis

	Results
	Current state of PM
	Personalized therapeutic interventions
	Personalized preventive interventions

	Future perspectives of PM
	Personalized therapeutic interventions
	Personalized preventive interventions

	Ethical implications of PM
	Personalized therapeutic interventions
	Personalized preventive interventions
	Research on PM


	Discussion
	Conclusions
	Limitations

	Additional file
	Competing interests
	Authors’ contributions
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


