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Diamonds are for ever

Fditorial  There has been aturmoil regarding excess health expenditure and the barriers in the provision
of expensive medicines or novel state-of-the-art pharmaceuticals; In contrast, the value of

clinical trials is overshadowed by malicious critique.

Vassilios Barbounis  1he article of Pentheroudakis et al. “Clinical trials in oncology: a comprehensive scientific,
ethical, legal and financial overview" (FCO 2012; 3(3): 9-13] is a well-documented paper on
clinical trials and presents all aspects of the subject: clinical trials are essential to the progress
of Oncology; they are governed by strict rules; patients benefit from participating in randomized
controlled trials; and last but not least, where trials are conducted there is an additional benefit
for the National Health System and the state economy.

The authors point in the right direction guiding health professionals who are involved in cancer
research, informing patients as primarily affected and, naturally, regulatory authorities which
are responsible both for surveying and enforcing good practice rules as well as creating the
appropriate conditions for quick and easy access for patients, far from prohibiting and
interminable procedures.
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INTRODUCTION

In the field of Oncology, progress, develop-
ment and changes in scientific knowledge
occur at a staggering pace.

In its entirety, new knowledge stems from
preclinical (laboratory) and clinical research.
Clinical research, in turn, is based on clinical
trials that are inevitably performed on humans
-both patients and healthy volunteers.

This paper shall attempt to stipulate that
scientifically sound clinical research, as is
currently conducted on the basis of rules and
multiple safeguards, yields significant benefits
for participating patients; potential benefit for
future patients; and has an additional positive
impact on researchers, society, health sys-
tems and the State.

Why clinical research is scientifically
necessary in Oncology

It is a well-accepted maxim that clinical trials
are the single most important parameter of
medical research, directly resulting in treat-
ment benefits for cancer patients and the
community alike. In their vast majority, con-
temporary treatments are the outcome of
knowledge derived from clinical trials.
However, a mere 5% of patients with malig-
nancies participate in clinical trials. Most
patients that do not, are either unaware of
what clinical trials are or were not offered the
option. Today, one in three patients with ma-
lignancies is cured, whereas the remaining
two die as a result of the disease. So, there is
no question as to the need for new pharma-
ceutical substances that will promote effec-
tiveness and safety, as well as contribute to
treatment individualisation [1].

Preclinical research offers data related to the
effect of a pharmaceutical substance when
tested (n vitro and proffers indications as to its
effectiveness, but no evidence as to its efficacy
on and safety for humans.

Using in vivo experiments, preclinical research
may predict the efficacy of a new drug in a
more reliable way, but still does not sub-
stantiate its effectiveness in humans; on the
contrary, clinical trials often compare an esta-
blished treatment with an innovative and more
promising one, aiming at proving the latter to
be superior or equal to the former, as far as
effectiveness and/or safety is concerned. In
this decade, clinical trials are also aimed at
improving tailor-made treatments for each
oncology patient. Through clinical trials, pa-
tients themselves assume an active role in
their health management. It should also be
stressed that, in this way patients receive ad-
ditional benefits, since they are granted access
to new treatment options that might prolong
their survival, before they are made available
to the wide public, or by their insurance fund.
They are given a chance to contribute to me-
dical research, are mandatorily insured
against direct damage to their health as well
as against medical errors [2].

Clinical research general supervision and
conditions

There are well-established international
guidelines to ensure that clinical trials are
carried out in a way that is effective, unimpea-
chable and predominantly safe for its parti-
cipants. The chief researchers are respon-
sible for effectively and safely executing cli-
nical trials. They are also responsible for de-
signing the trial and authoring the relevant
research protocol. The clinical trial protocol
states in detail all existing trial data, rationale,
aims, design and relevant procedures. The
scientific board of the institution that will host
the trial decides on its approval. According to
each country’s legislation, additional approval
may be required by the competent Drug
Authority and/or Ethics Committee. National
Drug Authorities oversee the trials and are
responsible for approving a pharmaceutical
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agent or a medical intervention as a therapeutic procedure
with specific indications.

The majority of trials in which new drugs or administration
strategies are tested and that are expected to change current
clinical practice are designed by researchers in close colla-
boration with the competent regulatory authorities, ultima-
tely responsible for final licensing (FDA and EMEA).

Clinical trials must be held at specialised centres with ample
experience in the field of clinical research. It is equally
necessary for the staff to have adequate clinical practice
training. Research group members participating in any trial
stage or procedure must be acknowledged and mentioned
in all pertinent trial files by name and full disclosure of their
duties and responsibilities.

All trial data files must be made available for review by the
competent authorities. Patient records must be fully updated
in real time, regarding patient participation, their clinical
status and must remain accessible over a 10-year period.
Original patient informed consent forms must be filed,
bearing the signature of the patients themselves or their
proxies [3, 4].

Clinical trial phases

There are three main phases in the clinical development of
a pharmaceutical product prior to submitting data for
approval by the competent authorities: Phase |, Il and Il
clinical trials, while after the drug enters the market, Phase
IV (post marketing) trials are conducted.

Phase I: These trials focus on how experimental drugs or
treatments are tolerated, aiming at determining the
maximum safe dose. Secondary goals of such trials include
the collection of data indicative of drug effectiveness on
specific pernicious diseases.

Phase II: Phase Il trials investigate initial data concerning the
effectiveness and safety of the proposed treatment. They
may or may not be comparative and are conducted at one
or more research centres. They may be the result of an
individual researcher’s initiative, that of the academic com-
munity or part of a pharmaceutical agent's clinical develop-
ment sponsored by the pharmaceutical company.

Phase lll: These are usually multinational, multicentred
trials aimed at confirming the therapeutic value of the
proposed pharmaceutical agent or combination. They are
contrastive studies comparing the new drug or treatment
with the until then considered as acceptable or approved
“standard of care”. Such trials are randomised and typically
neither the researchers nor the patients are aware of the
treatment administered (double blind studies).

ETHICAL AND LEGAL VIEWS ON THE NECESSITY
OF CLINICAL RESEARCH IN ONCOLOGY

All necessary guarantees concerning the ethical entren-
chment of Clinical Trials in Oncology have been stipulated in

the revised Declaration of Helsinki (59" World Medical
Association General Assembly, Seoul, 2008), as well as in
the National Commission for the Protection of Human
Subjects of Biomedical Research Belmont Report (1979) and
are as follows:

1. Potential validity of the null hypothesis on the genuine
uncertainty regarding the comparative merits of an experi-
mental over the standard treatment (clinical equipoise).

2.Necessity and importance of the clinical trial: The question
that the clinical trial attempts to answer must be both an
existing and important one for patient outcome.

3.The anticipated benefits for patients and the society must
not outweigh the risks to which the patients shall be
exposed. Potential risks must not be excessive and irra-
tional.

4. Patient information and written consent on the potential
benefits and possible adverse effects from the admini-
stration of the agent studied and ways to counter them [3].

5. To maintain all scientific methodology rules for conducting
scientifically and ethically proper clinical trial.

Specific measures and regulations on the ethical and
scientific integrity of clinical trials in Oncology include:

m That the clinical trial must be conceived and designed by
top physicians/researchers and other scientists.

m The use of optimal scientific methodology as pertains to
clinical trial type, randomisation, balancing prognostic
factors, statistical design, power, sample size, monitoring.

m Anonymity of participating patients and availability of their
biological material to anyone apart from the attending
physicians.

m Clinical trial control/approval by an independent authority
at the local or national level regarding its ethical and
scientific integrity: Hospital Scientific Boards, National Drug
Authority/Clinical Trials Department, National Ethics Com-
mittee.

m Conflict of Interest Disclosure Statement/Form for regu-
lating authorities and patient information on clinical trial
researcher and related foundation Conflicts of Interest, as
defined in the American Association of American Medical
Colleges (AAMC] “Policy and Guidelines Related to Conflicts
of Interest in Human Subjects Research”. Conflicts of
Interest are defined as researcher/foundation interests
that may affect researcher judgement and participation as
well as clinical trial scientific and ethical components.
Conflicts of Interest may be of scientific, financial or
ethical/religious nature.

m Clinical trial treatment efficacy and patient safety data
monitoring by an independent authority (Independent Data
and Safety Monitoring Committee -IDSMC): Specifically, the
IDSMC may be an internal unit of the academic/coope-
rative team, composed however by researchers other
than those involved in the clinical trial; it may be external;
or a different institutional body altogether.

FORUM of CLINICAL ONCOLOGY
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m Report of adverse effects, both severe (within 24-72 hours)
and non-severe, to overseeing bodies and regulating
authorities (researcher team, academic/cooperative team
scientific committee, clinical trial sponsor, Independent
Data and Safety Monitoring Committee, National Drug
Authority, National Ethics Committee) and possibility to
modify/discontinue the clinical trial according to safety data
[5, 6].

FINANCIAL OVERVIEW OF CLINICAL TRIALS

A significant part of oncology research is funded by the
public sector and private organisations. Globally, but mainly
in Europe and America, it was estimated that in 2003 this
funding amounted to €7 billion, while the research funded by
the pharmaceutical industry raised approximately €8 billion,
which accounts for 12% of total research costs (about €71
billion). In Europe, the corresponding amounts are €1.4
billion, €3.7 billion and €27 billion, respectively. A large part
of research funds that is aimed at the development of new
drugs amounts to approximately €2.2-5.4 billion per annum,
27% of which is directed to basic research; 57% to clinical
research; and the remaining 16% concerns research
conducted during or after their approval. In Greece, the per
capita public spending on cancer research is virtually non-

Figure 1.

Per capita public spending on cancer research.
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existent, since we generally spend 0.58% of our GDP on
research, as compared to an average of 1.7% for other
countries (Figure 1). This gap could be covered by the
pharmaceutical industry, which -due to the difficulties our
country is facing- does not spend amounts comparable to
those of other countries or analogous to its sales in Greece.
The clinical benefit derived from such spending is
indisputable. A typical example is a recent review by
researchers at the Karolinska University, Sweden, reporting
that a 30% in the reduction of mortality between 1995 and
2003 is a result of new oncology drugs discovered in the
framework of clinical trials (Figure 2) [1, 71.

Financial repercussions of clinical research

m Direct cost: it concerns health system expenditure on
patient prevention, diagnosis, treatment and rehabilitation
at various health system levels. The above corresponds
to the direct cost of disease, covered by the public or
private insurance funds or by the patients themselves
(direct patient costs).

m Indirect cost: it concerns employee productivity loss as a
result of decreased efficiency at work; employment re-
duction; early retirement; and premature death, as a result
of the disease.
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Figure 2.

Clinical benefit from new anti-cancer drugs.
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m Immaterial cost: any additional cost, over the sum of
direct and indirect costs. It includes emotional and physical
pain, as well as the suffering that a disease causes to both
patients and their families [8].

Clinical research and drug-treatment cost

In most cases of clinical trials the cost of patient drugs and
examinations is covered by the trial sponsors, resulting in
significant benefits for health system and social security
funds. This is standard operating procedure in Phase I-Ill, as
well as in some Phase IV trials. Consequently, on the one
hand patients acquire access to ground-breaking treat-
ments that are not available outside the trials and on the
other the health system and social security funds are not
burdened with the associated costs. Irrespective of whether
the drug cost is covered or not, there are studies to support
that, in many cases, patients treated in the framework of
clinical trials have a reduced cost. More specifically, an inno-
vative study by the American Association of Cancer Institutes
showed the hospitalisation cost of patients treated while
participating in a clinical trial was reduced by approximately
$6,000 as compared to that of a matched control patient
group treated outside clinical trials [9]. Hospitalisation cost
reduction is not always feasible; however, Mayo Clinic stu-
dies have shown that even in cases where no reduction in
overall patient management cost is achieved, any increase is
negligible and most of the time it is offset by clinical benefit.

Clinical research and other financial impacts

A study by the University of Chicago estimated that the
financial benefits derived from the increase in life expectancy
over the past decades in the US amount to $2,400 billion

(NIH, 2000). It was also assessed that a 1% reduction in
cancer-related deaths results in profits in the region of $500
billion. Similar results exist for Europe and our country: a
study by the London School of Economics showed an
average of 30% of economic growth in European countries
is due to an increase in life expectancy [10]. Pharmaceutical
companies spend €71 billion per year on research, thus
supporting employment as well. These funds finance
thousands of jobs in the industry itself, as it provides work
for researchers of various specialties, analysts, as well as
organisation and support staff. At the same time, it creates
jobs for numerous scientists and personnel in research
study, support and analysis firms. Further, it supports
researchers, analysts and administrative staff working in
public and private hospitals, universities and laboratories. In
these frameworks, there can be a source of competitive
advantage, resources and job creation. It should be stressed
that the above contribute to better research hospital and
laboratory organisation, as well as to upgrading the staff,
which is more proficient than the average staff in non-
research institutions. In addition to promoting science, it has
been found that both organisation and care provision in
research units are also of a higher standard [11].

CONCLUSION

Based on both international and Greek data, it is a safe and
well-documented fact that clinical trials -and clinical
research in general- are currently conducted according to
universally accepted scientific and ethical rules, aimed at
ensuring that patients are respected as personalities and as
individuals. Moreover, “proper” clinical research, as currently
carried out in an organised manner, chiefly aims at
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benefiting the patients taking part therein. Obviously, all new
scientific knowledge stemnming from clinical research shall
be applied (in the form of improved medical technique) on
future patients, resulting in better disease outcomes.

It is expected that moral dilemmas and questions arise from
the participation of humans in research procedures, but well-
established strict rules and multiple safeguards combined
with the anticipated benefit to be derived for patients as a
whole, render research that is carried out according to proper
clinical practice morally and legally acceptable and desirable.

Apart from the obvious clinical merits and overall promotion
of medical knowledge, it has by now become clear that
clinical research results in multiple benefits for the scientific
community, society as a whole and health systems, in
addition to the financial advantages it offers health systems
and the State.
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ABSTRACT

Genetic tests for cancer predisposition involve complex issues, not only in terms of expertise
and medical potential but also in terms of their moral import on patients or examinees and their
families. This paper explores a model of ethical analysis, which aims at the construction of a
normative framework within which ethical considerations regarding genetic clinical research,
including cancer genetics, can be adequately framed and addressed. It reconsiders and critically
assesses the role of fundamental principles in bioethical reasoning, particularly those of
respect for personal autonomy, justice, beneficence and nonmaleficence, regarding the
acquisition, access and control of genetic information. It investigates their modal structure, on
the basis of which it defends an order of priority in cases of conflict between them in actual
cases. Reliance on fundamental principles, as the barebones of an adequate moral framework
for decision-making, meets hard ethical issues regarding intra-familial dynamics and
professional duties, while it also facilitates choices in research settings.

Key words: bioethics; genetic information; data protection; genetic privacy; patient autonomy;

informed consent; justice; beneficence; nonmaleficence.

Rapid advances in genetics have led to the
development of new diagnostic tools, which
make it possible to predict the future occur-
rence of monogenetic diseases or to detect
increased susceptibilities to the future deve-
lopment of more complex diseases, such as
breast cancer. Genetic tests can be employed
to establish probabilities of the occurrence
and course of a disease, while the predictive
and diagnostic value of the information they
provide has been substantially increasing for
a number of diseases. Apart from questions
regarding their medical potential, the collec-
tion and management of genetic data raise a
number of ethical, legal, social and public
policy issues. The latter require normative
analysis, which aims at the clarification and
justification of evaluative criteria forming a
framework for practical decision-making.
Normative inquiry is complex and involves,
firstly, an analysis of the diverse ways in
which a genetic approach to disease may
affect people individually; within their families;
and in their social and working spheres.
Secondly, it involves the development of a
framework of ethical norms for decision-
making, which brings out the ethical and
professional responsibilities of clinicians as
well as those of other agents who may be

directly or indirectly interested in sharing it
(other potentially concerned individuals,
private or public sector employers, insurance
companies, the police, etc). In normative
analysis, we must always bear in mind that
biology or genetics alone do not determine the
social outcome.

A preliminary distinction needs to be made:
Genetic knowledge, considered in the abs-
tract, may be taken to refer to claims about
the nature and effects of genetic variation,
about the respective contributions of genes
and the environment to specific outcomes
and about the clinical effects of specific genetic
variations. What is of particular ethical con-
cern is not genetic knowledge in the abstract,
but genetic knowledge individuated, asso-
ciated with genetic data pertaining to parti-
cular identifiable persons, what is usually de-
scribed as “genetic information”. While genetic
knowledge is impersonal, genetic information
about individuals is commonly viewed as per-
sonal and, in addition, as medical information.
This characterization, however, needs to be
further qualified. Genetic information is a ra-
ther atypical kind of medical information. Un-
like the latter, which is normally thought of as
intimate rather than publicly available, as cur-
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rent than predictive and as individual rather than shared by a
group, a good deal of genetic information is public rather than
intimate and not at all medical (e.g. one’s skin colour]) [1].

As genetic data possess certain idiosyncratic features and
characteristically distinguish the data subject from other
individuals, there are growing concerns that the information
they furnish could become a new tool of discrimination.
Concerns are often expressed that gene tests and genetic
profiling could be used to keep data subjects deemed at
genetic risk of certain diseases banned from getting jobs or
health insurance. Additional concerns arise regarding
storage of genetic material in biobanks for research. As this
kind of research flourishes on the sharing of samples and
information, it poses prominent ethical questions: Are there
ethical barriers to the sharing of biological resources? How
does the advent of large-scale biobanking alter the ways in
which ethical issues about genetic data are addressed?

In the light of increasing complexities, it is imperative to
approach genetic research and its clinical aspects from a
robust ethical perspective, in order to identify core ethical
issues emerging, and to draw conclusions regarding the
construction of a normative framework, which may also
provide directions for certain policy decisions. Moral analysis
is part of formulating appropriate policies.

THE CHARACTER OF GENETIC INFORMATION. GENETIC
IDENTITY AND “EXCEPTIONALISM”

Inherited genetic traits are part of a person’s biological con-
stitution and persist for life. Are they part of one’s personal
identity and should they, therefore, be treated in a special
way? Should genetic information, obtained through genetic
testing or genetic screening, be viewed as unique and ex-
ceptional, quite unlike other medical or personal infor-
mation?

Genetic information is commonly seen as sensitive, intimate
and strictly personal. However, in the light of an increasing
understanding of our genetic make-up, the danger is to fail
to recognise the scope and limitation of genetic information
as regards the shape of one’s identity. While geneticists and
medical practitioners clearly state that genes are not the
complete story of a human being, the increasing advances
in genetic knowledge have given birth to an erroneous social
stereotype. The threatening moral hazard in this context is
that persons may be categorised on the basis of their genes,
and suffer various forms of discrimination. The danger is
that increasing reliance on genetics may lead to all sorts of
convictions regarding things that are completely out of our
control (our genes) to the exclusion of what is within our
control, namely, the capacity to adopt and overcome
limitations which have been placed upon us by biology.

Ifthe claim is that genes are somehow distinctively the basis
of one’s identity, this is clearly false. Genetic constitution is
not sufficient to specify one’s identity, as the case of identical
twins indicates. The same genetic make-up does not result

in the same personality. The phrase “genetic identity” is mis-
leading, as it suggests that information about one’s lineage
and origins will of itself contribute to one’s identity or sense
of personal identity [2]. This claim does not stand to critical
scrutiny. Itis imperative that we address society's tendency
to oversimplify and exaggerate complex scientific infor-
mation and adopt analogous unjustified attitudes towards it.
Together with robust ethical thinking, what is needed is
rigorous public debate and education about the meaning and
scope of genetics.

"Genetic exceptionalism” is an over-exaggeration, loaded
with unargued metaphysical assumptions. As a general
claim about the distinctiveness of genetic information, it is
based on controversial, reductive and essentialist, concep-
tions of genetic identity ("we are our genes’, “our genes are
us’) and presupposes a false methodological claim -that of
genetic determinism- which may unjustifiably undermine
and distort our very appreciation of moral agency.

Yet, even though genetic exceptionalism is untenable as a
general hypothesis, genetic data provide a particularly rich
and challenging example of the real ethical challenges that
emerge as a result of vital biomedical advances. In the light
of immense biotechnological developments regarding the
management of genetic information, most profoundly the
complex ways in which such information may be collected,
used or disclosed, stored or disseminated, its handling offers
a paradigm case for a re-examination of, and reflection on,
the very character and future of health care ethics and
biomedical ethics. Genetic information does seem to raise
some issues of special ethical significance.

PROPER USE AND MISUSE - THE NORMATIVE
FRAMEWORK

Questions regarding the acquisition, use and control of
diagnostic or predictive health information concern the me-
dical potential of such information (in predicting and mana-
ging risk predispositions), its ethical evaluation, as well as
the legal and regulatory limitations of its use. Arriving at an
adequate and sustainable clinical decision requires taking
into account diverse considerations, including scientific and
medical background, a constantly renewed call for evidence,
clinical validity (how well the tests results detect or predict
the associated disorder), clinical utility (whether there are
preventive measures or therapies that can be adopted to
eliminate, reduce or defer the risk of associated disease),
psychological and social impact. The mixture of prospective
benefits and harms associated with acquiring and using
genetic information, both for the individual concerned and
family members, calls for robust ethical reasoning as an
indispensable parameter in decision-making. A framework
needs to be explored for distinguishing morally permissible
use from misuse.

Ethical debates concerning the distinction of proper from
improper use of medical data, as well as the participation of
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individuals in clinical tests, have a long history. Among the
ethical principles invoked are the protection of autonomy,
justice, beneficence ("doing good”) and nonmaleficence (‘not
doing harm”, the no-harm principle) [3]. Respect for
autonomy has been treated as the cardinal ethical principle
of health care ethics. In its minimal version, it amounts to
the claim that it is ethically unacceptable to impose medical
decisions on patients or test subjects. As soon as the
relevant facts have been presented, it is the patient or the
examinee who carries out the decision for a medical act. The
practice of medicine should be non-directive and non-
paternalistic. The subject concerned should make a rational
decision in the light of information concerning medical facts,
which health professionals have a duty to provide. The
principle of individual autonomy supports the more specific
principle of informed consent. The latter has been most
widely acknowledged in bioethics discourse applying to
clinical research and health care.

However, obtaining data about the presence or absence of
specific genetic variations and genetic risks for disease may
raise distinctive ethical problems. They characteristically
relate to the dual nature of genetic information. On the one
hand, it is intensely personal, relating to a person’s very
biological endowment as an individual. It ought, therefore,
to be treated with the greatest respect and sensitivity as
private and confidential, not to be disseminated or trans-
mitted to others without the subject's consent. On the other
hand, genetic information, by its very nature, pertains to
more than one individual; it is familiar. All subjects share
their genes with members of their biological family, so that
in discovering something about an individual, one may
discover something about her relatives, too, and possibly
something they do not know about themselves. When
subjects taking genetic tests are revealed genetic risks, such
as the risk for inheriting mutations in BRCA1 or BRCAZ2, they
can infer that these risks may concern some of their
relatives, too. Disclosing information may be ethically
problematic just as not disclosing it may be.

If a subject obtains crucial genetic information that is also
important for, say, her brother, does she have an obligation
to share it with him? Or, conversely, a right not to share it?
As it pertains to him too, does he have a right to insist that
she seeks his prior consent, or that his refusal to consent
should have to restrict or compromise her right to seek this
genetic information about herself? Do relatives have a right
to limit each others’ personal rights to privacy? Discussions
turn on the criteria according to which it could be right to
disclose information and those of choice in relation to having
the tests.

Morally permissible predictive, diagnostic or therapeutic
uses of genetic information may be direct, involving the data
subject herself, or, in carefully spelt out circumstances, her
relatives, but also indirect, in that they may be involved in
medical education or clinical research. Particularly, with the
establishment of clinical-genomic and biobank research,

with increasing capability of assemblage, storage and use of
genetic data at a mass scale, further issues arise. They raise
ethical dilemmas, which challenge currently accepted
individualistic conceptions of personal autonomy, privacy
and informed consent as the ethical milestones in reasoning
about action in genetic research and its clinical applications.
They have, thus, led to a continuous reviewing and reas-
sessment of the applicability of existing ethical provisions
and guidelines and the concomitant legislative responses.

The construction of an appropriate moral framework for
decision-making needs to start with an analysis and
understanding of constitutive features of the structure of
moral agency. Moral requirements are directed towards
agents, aim at shaping action and require justification by
reasons. Moral ascription presupposes that we are separate
beings, whose actions and interactions are mediated by a
process of practical reasoning. If such beings are to act at
all, each must have some space of action. The conditions of
each other's agency must be respected. The fundamental
moral insight, in normative analysis, is that the relationship
between agents is determined by the reciprocal recognition
of each other as a person -that is as an autonomous subject
capable of self-determining action, who thereby requires
respect for the conditions of such action. The core moral
axiom is the universal respect for each other's agency,
conceptualised as a person’s unconditional worth or human
dignity. We, thereby, start practical moral deliberation by
rejecting those principles that cannot guide the action of all
agents, that is, that cannot be principles for all. Fundamental
principles follow from the above insight, which ground
moral obligations and counterpart rights. The indispensable
methodological move, therefore, in developing the
appropriate moral framework regarding the use of genetic
information, is to determine how it fits within the broader
ethical perspective of respect for personality and the
fundamental principles derived from it.

THE GROUNDING PRINCIPLES

Fundamental rights of personality. Respect of autonomy,
informed consent

Respect for human dignity forms the milestone of our
ethical and legal obligations and the starting point of our
reasoning for the justification of any particular moral and
legal judgements and practices. It is undergirded by the
inviolable “intrinsic value” of human beings, it presupposes
their freedom (autonomy) and it includes the equality of all
human beings, as a matter of principle. The moral obligation
of treating a human being as an “end-in-itself" [4] follows
necessarily. This means that under no circumstances
should a human being be treated as a mere means or
instrument for the achievement of any other ends. Human
beings, qua persons, deserve respect in their individuality.
Their physical and psychological integrity ought to be
protected by all means. What follows from this is that
human subjects cannot be merely reduced to their genetic
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traits, nor can they be submitted to discrimination on the
basis of their genetic endowment. Fundamental rights of
personality constrain every kind of biomedical research and
its clinical applications, involving human subjects. The
principle of respect for human dignity rules out, ab initio, any
and every form of exploitation, deception or coercion of a
human being, in all contexts. For instance, requesting the
consent of a test-subject, after she has been deceived or
coerced, violates her autonomy as a person. It constitutes a
case of heteronomy and is ethically (and legally) absolutely
impermissible.

The core of the fundamental principle of respect for human
dignity is the self-determination of a human being. The
principle of self-determination (autonomy) forms the
inviolable normative point of reference regarding the moral
(and legal) assessment of new medical technologies and
their use in medical genetics. Autonomy implies that an
individual should decide for herself whether to consent to,
or dissent from, actions which affect her body, or concern
matters which affect her personal sphere of life. It encom-
passes one's right to decide on the use that one’s personal
data will be subjected to. Personal autonomy shapes the
right of an individual to raise questions about her genetic
endowment, including her risk factors, but also to keep
confidential sensitive information derived from it, like, for
instance, the fact that she carries a mutation that poses high
probability of cancerogenesis.

Crucial normative issues pertain to the protection of
examinees and patient-subjects from unrestricted and un-
controlled use of their genetic data, as the latter bear infor-
mation which could touch on the very core of their moral
personality in particularly sensitive ways. To the extent that
diagnosis, therapy, medical research or education are based
on personal data and samples, such practices affect the very
core of human autonomy and fundamental rights of
personality. The principle of autonomy requires that genetic
data should not be collected or used without the prior
consent of the data subject, which in turn presupposes her
complete information (informed consent).

Furthermore, the knowledge that someone is at risk of de-
veloping a serious illness in the future may be psycho-
logically burdensome, generate immense stress and
become a source of social stigmatisation and discrimination.
Therefore, no one should have such information forced upon
oneself against one's will. Protection of the right to self-
determination, in this case, entails a right to remain ignorant
of one's genetic status (a right to not know). Any claim of a
right to not know is, however, complex, in a context where
information does not merely pertain to the individual but has
implications for other family members as well.

The principle of justice requires informing relatives who are
at risk of inheriting the same predisposing factor. A woman
with a strong personal and family history of breast or ovarian
cancer faces an obligation to provide useful information to
her daughter or sister or other relative at risk of inheriting

the same predisposing mutation, as a matter of beneficence
and justice. But the latter requirement follows derivatively
from the individual's autonomy and right to self-determi-
nation. When a person, who has learned of a mutation,
expresses disinclination to advise siblings or other relatives
who are clearly at risk, subtle moral dilemmas arise. The
tension between the rights and interests of the individual, in
claiming control of her genetic information, and those of
others at-risk, in requiring access to it, may be severe.
However, there must be sufficiently compelling reasons to
justify the demand of the individual's responsibility to share
it [5]. The right to self-determination is overriding and any
restriction on it requires robust moral justification.

Overall, it is morally important to ensure that information is
not obtained or handled without appropriate consent. The
performance of all medical examinations must always be
subject to the examinee's consent. Respect for autonomy
through informed consent, the examinee’s right to infor-
mational self-determination, should be safeguarded as far
as possible, even in relation to future and currently not
clearly defined uses.

But the principle of informed consent cannot be treated as
the ultimate or sole principle in decision-making. By itself, it
furnishes limited justification for ethical choice, and may
furnish even less as new information technologies are used,
on an increasing scale, to store and handle genetic data. The
central weakness of relying exclusively or primarily on for-
malized informed consent procedures for ethical justification
of certain medical acts is that consent is “referentially opa-
que” [6]. That is, it is given to specific propositions describing
limited aspects of a given situation and does not transfer
even to closely related propositions regarding future conse-
guences. Informed consent requirements play their part
adequately within a wider net of ethical requirements that
determine obligations and rights in scientific and clinical
practice. It is important not to lay too much stress on
exaggerated, idealised, notions of “fully” informed consent
and to take into account the vulnerabilities and specificities of
those required to provide their consent, given the complexity
of the testing itself, as well as the delicate nature of commu-
nicating to them results which are technically complex and
anxiety-provoking.

Gathering genetic data in databases creates additional
challenges for ethical justification that relies primarily or
exclusively on informed consent procedures. This is not
because genetic information is somewhat intrinsically
exceptional, but because advances in genetic information
technologies make it feasible to gather, store and disse-
minate massive quantities of subtle information in ways
which exceed individuals' best efforts and abilities to
understand what is at stake, or to give genuinely informed
consent or dissent. Regarding future use for scientific re-
search purposes, primarily, the anonymity of data-subjects
should be preserved, and the transfer of information in ways
which could reveal the subject’'s personal data, which she
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has a right to keep private or to make public when she
decides as appropriate, should be strictly forbidden.

Put in a nutshell, the practices of informed consent, however
important, may not suffice to secure protection, and they
should be constantly scrutinised and revised [7]. In the light
of increasing complexities regarding storage and dissemi-
nation of massive amounts of information, other ways of
safeguarding full protection of patients, data-subjects and
relatives than individualised formal consent procedures
need to be, additionally, sought. Particularly regarding future
use, prior consent is difficult to be obtained, while, on the
other hand, seeking case-by-case consent procedures in
any future use may be extremely unrealistic. Onora O'Neill
[8] has argued convincingly that informed consent needs
itself to be analysed as including two distinct stages: i.e.
public consent to systems for collecting, storing, using and
disclosing genetic data, such as biobanks; and individual
consent to particular acts of collecting, storing, using and
disclosing genetic data about individuals. The establishment
of background institutions that secure moral standards in
medical and scientific practice can provide a safeguard for
the particular procedures for which individual consent is
sought. Trustworthy institutions are of vast importance.

Confidentiality and genetic privacy

Norms of professional confidentiality and personal privacy
stem from the principle of respect for personal autonomy.
They are significant since genetic results are directly related
to one's characteristic biological endowment and may
generate information which touches on the very nature of
one's moral personality, in particularly sensitive ways. They
are important in health care, medical research but also in
contexts of employment or insurance coverage so as to
prevent discrimination. These rules require that an
individual's genetic information should not be disclosed to
third parties. Respecting the privacy of information and
securing confidentiality instantiate the ethical principles of
respect for persons, their autonomy and their fundamental
rights.

At the same time, implications for family members should
be taken into account: Genetic information concerns the
individual and her future health, but is also significant to
family members. A genetic diagnosis/prediction never has
implications solely for the examinee, but reflects disease
probability and risk factors in other biological relatives. The
results of gene testing, including molecular testing in search
for mutations, may lead to different reactions among
different family members, and some may not wish to have
such information. Significantly, genetic testing of clinically
healthy relatives may disclose predisposition to disease
which may lead to changes in quality of life. Medical pro-
fessionals, thus, have to cope with further responsibilities if
the rights and interests of others, especially biological
relatives, are at stake.

In some rare situations, in which the protection of other
persons is at stake, a "duty to warn” is also in force. This has
been interpreted as a duty to act in prevention of foreseeable
harm or injury. But this is a fuzzy area of ethical decision-
making. Disclosure against the examinee’s will may violate
confidentiality rules and discourage individuals from taking
the tests. Above all, individuals should be responsible for the
dissemination of their own medical information and should
be encouraged to do so by the medical staff, on the basis of
principles of beneficence, justice and solidarity. However, in
cases where individuals resist sharing important infor-
mation for the health and welfare of others, the physician
may be liable to warn the at-risk individuals in specified
circumstances -e.g. when serious foreseeable harm is
highly likely to occur or disease is preventable or treatable.
But the harm due to failure of disclosure should outweigh
the harm that may be caused by disclosure.

It must be emphasised that the obligation to warn should
be applied with extreme caution, however, for breach of
medical confidentiality may have a detrimental effect on the
trust placed on genetic counsellors and health care profes-
sionals by the individuals concerned. The latter may refuse
to seek referral to genetics services altogether, if they deem
them untrustworthy, or might provide misleading informa-
tion about their family history that would obscure the inter-
pretation of their genetic situation.

Deciding what to do in relation to genetic predispositions
made available through genetic tests requires close exami-
nation of the true as opposed to the feared likelihood that
symptoms will develop as well as the subtle weighing of
the interests of the individual concerned, other family mem-
bers and concerned third parties. In such contexts, it is of
vital importance for clinicians to discuss with prospective
examinees the potential adverse psychological and social
consequences of testing, so that they can reach adequately
informed decisions whether or not to proceed with testing.

Due to the complexities involved, including the far-reaching
implications of test results for both the applicant and her
family, genetic counselling is imperative and an integral part
of the genetic testing process (pre-test as well as post-test
counselling). Particularly, this should be the case as predi-
ctive genetic testing, such as that for cancer predisposition
genes presents an important psychological challenge.
Some people use the information to become proactive,
others find the risk revealed frightening, and serious
psychological consequences may result, such as anxiety or
depression. The importance of pre-test counselling can
hardly be exaggerated.

Justice, non-discrimination, non-stigmatisation

Principles of justice are associated with considerations as
to whether an individual is treated fairly and equitably. They
are vindicated by appealing to a demand of rejecting prin-
ciples which undermine the exercise of agency and of
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causing injury or harm, that cannot be universally adhered
to, i.e. that cannot be principles for all. They stem from the
equal worth of all human beings qua persons.

Justice requires that there should be equality of access to
genetic testing, without discrimination. Particularly in cases
where there is no universal health care coverage, the cost of
genetic testing in search of mutations that put their carriers
at high risk of malignancy is considerable. So, given that in
many cases reliable insurance coverage is absent or
inadequate, the significant economic barriers to seeking
useful information are a source of moral concern. Such
barriers constitute a violation of the fundamental principle of
justice, since they prevent access of the poor to benefits of
biotechnology enjoyed by the privileged and the wealthy.
These problems are not specific to medical genetics but are
detected in every aspect of health care. Questions of distri-
butive justice exist where individuals or groups face dis-
advantages in enjoying scientific advances and the recour-
ses made available. Justice requirements demand that
benefits (e.g. access to health care services) and burdens
(e.g. taxation) are allocated fairly and equitably. Conversely,
we cannot accept inequalities in access (e.g. of diagnosis and
treatment) and burdens (allotment of expensive care or of
research) for granted and, then, expect to reach ethically
justifiable conclusions about genetic testing.

Furthermore, genetic data can be handled in such ways that
imply unjustifiably unequal treatment of subjects outside the
medical sphere, e.g. when applying for a job or insurance
coverage, on the basis of genetic traits. The prohibition of
discrimination, whether on grounds of genetic or non-genetic
information, follows from the principle of the equal value of
all human beings, as conscious self-determining agents,
who, therefore, demand respect of their capacity for self-
determination, irrespective of medical status and, hence, of
their genetic predisposition to health or illness. Discrimi-
nation exists where unequal treatment is ethically unjustified.
For this reason, it is always indispensible to sound ethical
reasoning to seek grounding criteria which justify unequal
treatment of persons.

Since accurate foreknowledge is at present unavailable, and
may in principle be unattainable, given the complexity of
human bodily systems and the effects of their interaction with
their environment, a note of caution should be sounded
regarding willingness to rely on genetic tests for social
purposes. It may become possible to assess individuals'
susceptibilities to some common diseases, such as breast
cancer or heart disease, stroke and Alzheimer's. Even a
crude risk stratification applied to large numbers of indivi-
duals could have serious adverse social consequences in
limiting the availability of health care resources to some
groups as opposed to others. Injustice, stigmatisation and
marginalisation may be among the moral hazards provoked.

Anissue of vital ethical significance is the protection of data-
subjects and their genetic relatives from genetic stigma-
tisation, which may well be based on irrational overesti-

mation and inadequate understanding of genetic factors. It
ought to be rectified with appropriate public discussion and
education, rather than with regulation which restricts scienti-
fic research. The moral demand for protection against
genetic stigmatisation may concern not only individuals but
also groups of population as their data are collected and
stored and are related to personal information.

Moreover, the issue of commercial use of research has
moral import and demands normative assessment and
regulation. The possible commercial utilisation of medical
findings and genetic research outcomes is a substantial
motive for private investment. This is only permissible to the
extent that all necessary precautions are provided for the
protection of the participants’ personal self-determination
and fundamental rights.

Regarding use in employment, it should be noted that, when
considering whether to employ a candidate, it is legitimate to
consider whether at the time of engagement the applicant
possesses the physical, mental and health-related fitness
required by the relevant activity. Medical examinations are
permissible provided that they are necessary to establish
that the applicant is fit for the proposed job at the time of
engagement. More thorough medical examinations for
currently symptom-free or predictable conditions may be
permissible, if and only if they are necessary, having regard
to the principle of proportionality, in order to preclude specific
third-party risks inherent in the nature of the activity. Tests of
genetic susceptibility to future illness should not be imposed,
or genetic information should not be used, except when
public safety depends on the good heath of the employee
and it is needed in order to assess it.

Nonmaleficence, beneficence, solidarity, benefit-sharing

The principle of nonmaleficence (primum non nocere)
prescribes the avoidance of harm or injury, imposed acci-
dentally and/or systematically, thereby causing adverse
effects on someone’s rights or interests. Obligations of
nonmaleficence (doing no harm) include those of not
inflicting actual harm but also of not imposing risks of harm,
at least in ways disproportionate to the benefit expected. In
cases of risk disposition, it is morally acceptable that a
standard of due care determines whether the agent who is
causally responsible for the risk is also morally responsible
for it. One might counter-argue, at this point, that medical
practitioners commonly injure, in order to achieve the
greater good of the patient, i.e. with a therapeutic intent. So
the rejection of injury cannot be an unconditional principle.
However, injury in therapeutic contexts is not gratuitous but
intended to limit injury. Likewise, some uses of genetic data
may legitimately injure, provided that the injury is not
unjustified but only deemed necessary for therapeutic
purposes. Unnecessary injury is one that may destroy,
damage or degrade a human subject, or, more narrowly,
her body and its characteristics. This would be a case of
failure to acknowledge respect for human beings and their
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moral worth (dignity), and should, therefore, be uncondi-
tionally rejected. The principle of nonmaleficence supports
more specific moral rules, such as not to kill, not to cause
systematic and gratuitous pain or suffering, not to cause
offence and not to deprive others of goods contributing to
their quality of life [9].

An adequate moral framework for decision-making needs
to incorporate normative considerations regarding the well-
being of others. These are requirements to support and
assist others, particularly those at risk (beneficence). Vulne-
rable agents (and we are all vulnerable and needy and finite
beings) cannot will indifference to others as a universal
principle valid for all, because they invariably have plans and
life projects which they cannot reasonably hope to achieve
without the support of others. In willing indifference as a
universal principle, agents would will to put at risk help that
may be indispensible for others’ activities or projects, in-
cluding their own. Willing a principle of indifference as a
universal principle is incompatible with a commitment to
seek effective means for whatever project and life plans
agents wish to achieve.

The duty to assist others may be interpreted in clinical
genetics (including cancer genetics) as a duty to provide
information which may be significant in facilitating the
empowerment of individuals to think for themselves and
take charge of their lives. It, thus, makes their autonomy
possible. The positive obligations of beneficence (to do good)
complement in this way the negative moral obligation not
to harm others (the no harm principle).

Genetic research and its clinical applications, particularly the
use of stored genetic data, may lead to the improvement of
diagnostic tools for the prediction and diagnosis of diseases,
the development of techniques for prevention and cure,
individualised medicine, and so on. In this sense, research
based on genetic material is of interest to society at large,
as health is a public good, the protection of which is of
universal value. Therefore, the improvement of health
needs to be protected, from the perspective of public inte-
rest. From the perspective of individual data-subjects, the
use of genetic data has to be assessed morally, not only on
the basis of avoiding harm and the protection of their
fundamental rights, but also on the basis of responsibility
and a moral claim for social solidarity (an obligation to assist
those in need).

The use of genetic information in medical research and
education may substantially contribute to the improvement
of public heath, by facilitating the establishment of the right
health policies for large samples of the population. In this
context, the voluntary and informed consent for the
participation of individuals constitutes an act of social
solidarity and ought to be promoted. "Because of shared
vulnerabilities, people have common interests and moral
responsibilities to each other. Willingness to share infor-
mation and to participate in research is a praiseworthy
contribution to society” [10].

In moral analysis, there is a growing emphasis on the signi-
ficance of information sharing rather than the protection
strictly of individual “genetic” rights. The claims of rights to
know and to not know have to be constantly renegotiated in
the light of such considerations.

Put in a nutshell, binding normative requirements should
be in place in order to safeguard the protection of patients or
data subjects’ personal autonomy and fundamental rights.
The principles of respect for autonomy, justice, beneficence
and nonmaleficence, particularly in the form of the pro-
tection of the life and health of individuals, form the “ethical
minimum” of any normative evaluation of the uses of ge-
netic information. In addition, there are other norms that are
relevant in decision-making, which include those of promo-
ting collective goods, such as scientific knowledge and public
health. There is a responsibility to promote the genetic
health of the population and to help those at risk, whereas
the protection of freedom of research (and its quality), related
to public interest, is also to be promoted. But these require-
ments are structured in an order of priority, such that the
latter require adherence on the condition that the former are
not violated: That is, however important the purpose of the
use of genetic data may be, no such use can legitimise or
justify, the violation of the fundamental rights of patients or
individual data-subjects or the generation of harm to them.
The protection of human subjects is overriding and no
genetics research, however useful to society, can be morally
permitted to interfere with or postpone the appropriate
therapeutic interventions for individual patients.

Freedom from injury or harm, and from disrespect as well
as respect for personal autonomy are overriding principles.
Proper use ought not to inflict systematic or gratuitous harm
or injury, and it ought not to override the consent of those
whose data are being used.

CONCLUSION

Advances in genetic research lead to improvements in
knowledge of the factors related to predisposition to various
diseases as well to associations between genes, way of life
and the environment. This new knowledge carries with it a
powerful potential for combating disease, promoting health
and improving the quality of life. Its utilisation, however,
should not be exaggerated or idealised. Providing genetic
analysis for susceptibility to diseases should take into
account, minimally, test limitations (particularly for multi-
factorial ones), including the fact that they are probabilistic
and based on current research results, which may be
revised. Test results should not be used by themselves for
medical decision-making, given their bounded and qualified
clinical validity and utility. In addition, integrating genetic
information into medical practice raises a distinct set of
ethical challenges. Ethical questions may take the form of
issues related to the care of individuals or families, but may
also take the form of societal and public health concerns,
such as those related to biobank research, which may
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include policy making from the point of view of public
interest and society at large.

To address such issues, it is essential to start moral refle-
ction with fundamental ethical principles, for which sound
normative justification can be provided. However, bioethical
analysis is not merely a matter of identifying and grounding
the appropriate moral principles. It is also concerned with
their practical application; it is equally policy-oriented. Em-
phasis on ethical principles can hardly be sufficient without
their contextualisation. One of the aims of bioethical debate
is to ensure that fundamental ethical principles can be
assimilated by professional and regulatory practices, and
where required, by governmental policy. The role of medical
education is of special significance. Organisations respon-
sible for the education of healthcare professionals are
required to train the latter with sensitivity to ethical principles
and norms of best practice in the areas of giving advice about
personal genetic testing or profiling.

A bioethical policy-oriented approach on issues as complex
and as rapidly changing as the scientific and clinical uses of
genetic information will be an ongoing and delicate process.
This paper's methodological strategy has been to identify

robust ethical principles, for which sound justificatory
arguments can be given. After establishing the framework
of principles, we may begin to argue for guidelines, which
can be of practical interest to medical practitioners, pro-
fessional, educational and regulatory bodies and research
ethics committees, which will make decisions concerning
specific uses of genetic data.

There is no simple way of applying moral principles, either
algorithmically or mechanistically. Particularly in the field of
cancer genetics, the complexity and delicacy of handling
genetic information, including practices of seeking to control
health risks, require continuous assessment of cases and
possibilities, in the light of the best available scientific evidence
and in combination with rigorous ethical arguments.
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ABSTRACT

Background: Elderly patients with metastatic colorectal cancer (nCRC) have been reported to
receive chemotherapy of suboptimal intensity and duration, mainly due to fears of poor
compliance and/or excessive toxicity.

Patients & Methods: We retrospectively evaluated all patients who received first-line
chemotherapy for metastatic colorectal cancer at our institution between January 2007 and
December 2011. Using the cut-off of 70 years, we compared elderly patients with their younger
counterparts in terms of treatment delivery and tolerance [(type, dose intensity [DI], related dose
intensity [RDI], duration), chemotherapy toxicity and treatment efficacy (objective response rate
[ORR], overall survival [0S] and progression-free survival [PFS]).

Results: Among 94 eligible patients, full data was available for 72 (76.6%), among which 38
(52.8%) were elderly. As compared to their younger counterparts, elderly patients were more
likely to receive single-agent chemotherapy (13.1% vs. 0%, p<0.001). The mean number of
chemotherapy sessions was 6.2 for the elderly and 8.3 for the non-elderly patients who
received either the FOLFOX or the FOLFIRI regimen (p=0.142), and 5.1 vs. 5.0 for the patients
who received either the XELOX or XELIRI regimen, respectively (p=0.831). In oxaliplatin-
containing regimens, elderly patients received 42.8% of the planned dose, as compared to 78.4%
for the younger ones (p=0.012); whereas in irinotecan-containing regimens, the corresponding
values were 52.8% and 62.7% (p=0.170), respectively. DI for oxaliplatin was greater in non-
elderly than in the elderly (46.66 mg/m?/week vs. 32.47 mg/m?/week, p=0.008); whereas for
irinotecan, no significant difference was noted (69.62 vs. 62.81 mg/m?/week, p=0.165). No
difference was observed in the rate of severe (grade llI-IV) toxicities. ORR, PFS and OS were
similar between the two groups.

Conclusions: Despite the inferior intensity and duration of chemotherapy, elderly patients
derived similar clinical benefit to their younger counterparts. These data further support the use
of optimal chemotherapy in elderly patients with mCRC.

Key words: metastatic colorectal cancer; elderly; tolerance; toxicity; efficacy; chemotherapy.

INTRODUCTION

Cancer mostly affects older patients [1-3] and
aging has been proven to be the most
important risk factor for carcinogenesis [1].
The chronological time-point that separates
elderly from non-elderly cancer patients is not
clearly defined and although there is no
consensus [4, 5], most of the published trials
in oncology use the cut-off of 65 or 70 years
for this purpose [6]. However, it is important to
note that biological age alone is not the

decisive factor that distinguishes the two
groups [7]. Moreover, in the past decades a
trend has been recorded for less aggressive
therapeutic strategy in elderly patients [6, 8, 9].
Possible explanations for this include the
presence of substantial comorbidities; poly-
pharmacy; decreased physiological hepatic
and/or renal reserves which compromise
treatment tolerance; poor compliance; physi-
cian's reluctance; and barriers in the elderly
person's access to medical care [10].
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Colorectal cancer is the most common gastrointestinal
tumor in Western countries and its frequency is increasing
in elderly patients [11]. Despite the fact that the median age
of diagnosis is 71 years and nearly 70% of new cases are
over 65 years of age [12], elderly patients are under-
represented and often excluded from clinical trials [13, 14].
Furthermore, population-based analyses [8, 9] report a trend
for suboptimal treatment of elderly patients with colorectal
cancer, despite the fact that meta-analyses and reports of
pooled study populations [11, 15] do not suggest different
outcomes in terms of toxicity or efficacy.

In order to assess whether elderly patients with metastatic
colorectal cancer are treated differently from their younger
counterparts in the Hellenic clinical setting, we undertook a
retrospective analysis of all patients who received first-line
chemotherapy for colorectal cancer in our institution in the
past five years and compared treatment delivery, tolerance
and efficacy between the two groups.

PATIENTS & METHODS

Adult patients with a diagnosis of advanced (recurrent or
metastatic) colorectal cancer; with measurable disease ac-
cording to the Response Evaluation Criteria in Solid Tumors
(RECIST) [16]; with an Eastern Cooperative Oncology Group
(ECOG) status of 2 or less; who had received first-line che-
motherapy between January 2007 and December 2011; were
eligible for the analysis.

Table 1.

Clinicopathological characteristics of the patient population.

Age
Median (Range)
Gender Male (%)
Female (%)
Initial Duke’s stage B
€
D
Grade |
I
Il
Location Ascending colon
Descending colon
Sigmoid
Rectal
Adjuvant chemotherapy Yes
No
Surgery Yes
No

For all eligible patients, we collected clinicopathological data,
treatment-related characteristics (chemotherapy regimen,
duration, dose intensity and related dose intensity for all ad-
ministrated agents) and information on treatment and patient
outcome (objective response rate [ORR], overall survival [0S],
progression-free survival [PFS] and toxicities). Dose intensity
(DI) was calculated as the dose delivered per square meter
per week for each chemotherapeutic agent (expressed as
mg/m?week] and relative dose intensity (RDI) was calculated
as the ratio of administered to the planned dose intensity
(expressed as percentage %) for each pharmacological agent.
We opted not to perform analysis on molecular targeted
agents (monoclonal antibodies against the epidermal growth
factor receptor [EGFR] and the vascular endothelial growth fa-
ctor receptor [VEGFR]), since these biological agents were not
universally available in 2007 and their indications evolved from
2007 to 2011 resulting in a complexity that obscured compa-
rative analysis between elderly and non-elderly patients.

STATISTICAL CONSIDERATIONS

Categorical variables were compared in the two study
groups with the chi-square test. Continuous variables were
analyzed with the student's t-test or the Wilcoxon test where
appropriate. Survival curves (PFS and 0OS) were plotted with
the Kaplan-Meier method and were compared between the
two study groups with the Log Rank test. Data were analy-
zed using SPSS version 17.1.

Total Elderly Non-elderly
(N=38) (N=34)
72.0 (34-88) 76.6 (70-88) 574 (34-69)
£5(625) 263.2) 21(61.8)
27(375) 14(36.8) 13(382)
1216.7) 8(21.1) 4(118)
26 36.1] 15(39.5) 11324
34(472) 15(39.5) 19.65.9)
683 2063 4(11.8)
55 (76.4) 32(84.2) 23(67.6)
11153 4(10.9) 7(20.6)
23319 11(289) 12(353)
9(125) 5(132) 4(11.8)
19(26.4) 8(235) 11(289)
21292 11(289) 10 (29.4)
12(31.4) 9(26.5) 21292
26(68.9) 25(735) 51(70.80
8(73.7) 2(70.6) 52(72.2)
10(263) 10 (29.4) 20(278)
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Tahle 2.

Dose intensity (DI) and relative dose intensity (RDI) for oxaliplatin and irinotecan.

OXALIPLATIN DI
N=15 (mg/m?/week)
RDI
(%)
iRINOTECAN DI
N=49 (mg/mweek)
RDI
(%)

Table 3.

Toxicity data.
Non-elderly Elderly Total
(N=34) (N=38) (N=T72)
Neutropenia 3 1 4
(8.8%) (2.6%) (5.6%)
Anemia 1 0 1
(29%) (0%) (1.4%)
Thrombocytopenia 1 1 2
(29%) (26%) (28%)
Peripheral neuropathy 2 2 4
(9 (3 (5.5%)
Diarrhea 3 1 4
(88%) (26%) (5.5%)
Skin rash 1 0 1
(29%) (0%) (1.4%)
Fatigue 0 1 1
(0%) (2.6%) (1.4%)
RESULTS

Treatment delivery and adherence

Among 94 patients who met the inclusion criteria, full data
were available for 72 patients (76.6%). Using the cut-off of 70
years, 38 (52.8%) patients were assigned to the elderly and 34
(47.2%) to the non-elderly group of patients. Median age of
the whole cohort was 72.0 years (range 34-88 years). There
were no significant differences regarding basic clinicopatho-
logical variables between the two groups (Table 1). Only five
patients (6.9%) received monochemotherapy with either 5-
fluoouracil or capecitabine while the rest (93.1%) received
various combination regimens implementing either irino-

Non-elderly Elderly P
(two-sided)

46,66 3247 0.008

184 ;28 0.012

69.62 6281 0.165

5280 62.70 0.170

tecan or oxaliplatin (FOLFOX, FOLFIRI, XELOX, XELIRI). As
compared to their younger counterparts, elderly patients
were more likely to receive single-agent chemotherapy
(13.1% vs. 0%, p<0.001). The mean number of chemotherapy
sessions for patients treated with either FOLFOX or FOLFIRI
was 6.2 for the elderly and 8.3 for the non-elderly (p=0.142),
while the corresponding values for the patients who
received either XELOX or XELIRI were 5.1 for the elderly and
5 for the non-elderly (p=0.831).

Mean dose intensity (DI] for oxaliplatin was significantly lower
in the elderly population compared to non-elderly patients
(32.47 mg/m?/week vs. 46.66 mg/m?week, respectively;
p=0.008). Consequently, relative dose intensity (RDI) for
oxaliplatin was 42.8% for the elderly and 78.4% for the non-
elderly patients (p=0.012). Mean DI for irinotecan was 62.81
mg/m?week for the elderly and 69.62 mg/m?/week for the
non-elderly patients (p=0.165). Corresponding RDIs for
irinotecan were 52.8% and 62.7%, respectively (p=0.170) (Table
2). As for molecular targeted agents included in the chemo-
therapy regimens (cetuximab, panitumumab, bevacizumab),
the small number of patients treated with these agents in our
cohort did not allow safe conclusions to be drawn regarding
their comparative use in the two age groups.

Treatment tolerance and toxicity

The most frequent non-hematological grade 3-4 toxicities
according to the NCI-CTC version 5.0 (available at: www.
nci.gov/ctch) were diarrhea (5.5%); peripheral neuropathy
(5.4%); skin rash (1.4%); and fatigue (1.4%). Four patients
discontinued chemotherapy due to unacceptable toxicity
(two with diarrhea grade 4; one with diarrhea grade 4 and
fatigue grade 3; and one with diarrhea grade 3 and rash
grade 3). Regarding hematological toxicities, neutropenia
grade 3-4 was reported in 4 patients (5.6%) and throm-
bocytopenia grade 3-4 in 2 patients (2.8%). Severe anemia
(grade 3) was noted in one non-elderly patient (2.9%),
requiring blood transfusions (Table 3). There were no
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Figure 1A.

Kaplan-Meier curves of cumulative disease-free survival according to age group.
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significant differences in terms of overall and severe (grade
3-4) hematological and non-hematological toxicity between
the two groups.

Efficacy

Overall objective response rate (ORR), including complete
response (CR), partial response (PR) and stable disease (SD)
according to the RECIST criteria (available at www recist.
ncbi.com) in the whole study population was 63.8%. Among
the responders, 22 were elderly (57.9% of the elderly popu-
lation) and 24 non-elderly (70.5 of the non-elderly population).
There were no significant differences in ORR between the
two study groups (data not shown).

Median PFS for the whole study population was 11 months
(95% Cl: 8.84-13.16 months). As compared to their younger
counterparts, elderly patients experienced shorter PFS,
albeit not significantly (median: 9.3 vs. 12.8 months, p=0.09).
Kaplan Meier curves for DFS are depicted in Figure TA.

Median QS for the whole study population was 24.9 months
(95% Cl: 18.4-30.9 months). The corresponding values were
24.7 months (95% Cl: 16.3-33.1 months] for the elderly patient
cohort and 25.0 months (95% Cl: 16.0-34.1 months) for the

OF3

non-elderly patient cohort (p=0.208). Kaplan Meier curves for
0S are depicted in Figure 1B.

DISCUSSION

More than half (52.8%) of the patients in our cohort belonged
to the elderly group (age at study entry more than 70 years);
Given the fact that in most clinical trials in advanced co-
lorectal cancer, elderly patients are under-represented
-constituting approximately 25-35% of the whole study
population [15, 17]- our cohort provides a suitable field for
the comparison of the two age categories. We found that,
compared to their younger counterparts, elderly patients
were more likely to receive single-agent chemotherapy with
either 5-fluoouracil or capecitabine, a fact that might have
compromised treatment efficacy and subsequent thera-
peutic outcome. Regarding treatment duration, there was a
trend for shorter treatment among elderly patients who
were treated with the FOLFOX and FOLFIRI regimens,
although this difference did not reach statistical significance,
which may also have impacted therapeutic outcome.

Of note, dosing and frequency of oxaliplatin administration

were significantly lower in the elderly group of patients,
resulting in suboptimal intensity and duration of treatment
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Figure 1B.

Kaplan-Meier curves of cumulative overall survival according to age group.
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with this agent in the same age group; This may be attri-
buted to the recognized toxicities of oxaliplatin and mainly
sensory peripheral neuropathy, which is a main concern,
especially in elderly patients with a history of diabetic
neuropathy. The fact that such a difference was not observed
for irinotecan suggests a better tolerance of irinotecan, as
compared to oxaliplatin, in elderly patients with advanced
colorectal cancer.

In the present work, the criterion used for dichotomizing the
study population was strictly chronological (cut-off at 70
years of age). The elderly patient population, however, is
highly heterogeneous, with respect to the general perfor-
mance status of the patient, the presence of comorbidities
and complicate biological factors. It has been suggested that
fit' elderly patients may be offered the same treatment as
that used in younger patients. On the contrary, less intensive
or no chemotherapy should be preferred for more ‘frail
patients’ [15]. In either case, individual functional reserve and
life expectancy (regardless of cancer’'s prognosis), which
could affect treatment decisions, might best be evaluated in
older patients by a comprehensive geriatric assessment.
This takes into account various sides of functionality and
health, including mental status, emotional status/depression,

activities of daily living (ADLs), instrumental ADLs, home
environment, social support, comorbidities, nutrition and
polypharmacy [7, 18].

Despite the lower intensity and duration of chemotherapy in
the elderly patient population, the number of patients that
responded to first-line chemotherapy was similar in the two
groups of patients (57.9% vs. 63.8% for the elderly and non-
elderly, respectively), suggesting that elderly patients may
also derive substantial clinical benefit from chemotherapy
and should therefore not be a prioriexcluded from intensive
chemotherapy protocols applied to the non-elderly popu-
lation. Of note, a pooled analysis [15] of 22 European clinical
trials, including 629 patients with advanced colorectal cancer
with an age of 270 years at diagnosis, showed that efficacy of
chemotherapy, in terms of response rate and overall
survival, did not differ significantly in elderly and non-elderly
patients. The absence of negative influence of age on
chemotherapy efficacy was in accordance with reports from
smaller cohorts in both first line and adjuvant setting [19-24].
Moreover, retrospective series and subset analyses [12]
show that fit' older patients derive the same benefit from
optimum multimodality strategies as their younger counter-
parts with no significant difference in toxicity. FOCUS2, an
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open-label, prospective, randomized study [25], was de-
signed to investigate reduced-dose chemotherapy options
and to seek objective predictors of outcome in ‘frail patients
with metastatic colorectal cancer. This study showed that,
using an appropriate design, ‘frail’ elderly patients can
participate in a randomized controlled trial. A combination
including oxaliplatin was preferable to single-agent
fluoropyrimidines, whereas capecitabine did not improve
quality of life compared to fluorouracil [25].

No significant differences in severe (grade 3-4) hemato-
logical and non-hematological toxicities were noticed be-
tween elderly and non-elderly patients. Although this may
be, at least in part, attributed to the lower intensity and
duration of chemotherapy in the elderly patients, one may
postulate that no life-threatening toxicities appear when
intense chemotherapy protocols for metastatic colorectal
cancer are applied in the elderly patient population.

In conclusion, our data suggests that elderly patients in good
general health could and should be offered chemotherapy
with the same regimens as those used in younger patients
and should be included in the same clinical trials. Thus,
elderly patients should not be left untreated or be
undertreated because of the misperception that they will
have greater toxic effects, will poorly tolerate chemotherapy
and will not adhere to the treatment protocol. Elderly
patients represent a substantial portion of the whole patient
population with advanced colorectal cancer and should be
offered equal therapeutic opportunities as their younger
counterparts in order to derive substantial clinical benefit
from available treatment options.
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ABSTRACT

Background: The purpose of this analysis was to investigate the cost-effectiveness of the
addition of trastuzumab to docetaxel as a first-line treatment for women with HER2-positive
metastatic breast cancer (MBC) in the Greek healthcare setting.

Patients & Methods:A 3-state Area Under the Curve model was constructed to simulate
disease progression and overall quality-adjusted survival for patients receiving trastuzumab
and docetaxel (T+D) or docetaxel alone (D) over a total period of 12 years. Data on treatment
efficacy was derived from a randomized controlled trial comparing the outcomes of six cycles
of docetaxel 100 mg/m? every 3 weeks, with or without trastuzumab 4 mg/kg loading dose
followed by 2 mg/kg weekly until disease progression. Costs were estimated from a third-
party payer perspective (2011 euros).

Results: Patients in the T+D arm had a mean incremental gain of 0.729 years (95% Cl: 0.10,
1.36) in overall survival and 0.449 (95% Cl: 0.14, 0.76) QALYs in quality-adjusted survival
compared to those in the D-alone arm. Taking into account incremental costs, the analysis
revealed that the Incremental Cost Effectiveness Ratios (ICERs) were €37,759 and €61,323 for
every life-year or QALY, respectively, gained with trastuzumab. Probabilistic sensitivity analysis
showed that the ICERs produced by T+D were favourable in 25.9% of the Monte Carlo
simulations at the €50,000 and 47.5% at the €60,000 threshold.

Conclusions: The addition of trastuzumab to a first-line treatment of HER2-positive MBC with
docetaxel represents an intervention that is likely to have a high probability of being cost-
effective from a third-party payer perspective.

Key words: cost-effectiveness analysis; trastuzumab; docetaxel; metastatic breast cancer.

INTRODUCTION
Breast cancer is a major public health issue

breast cancer (MBC) amount to $12,900-
$46,500 annually, depending on patient age

worldwide. It is the most common malignant
cancer among women and has a poor prog-
nosis following metastasis, representing the
leading cause of cancer deaths [1]. The bur-
den of disease associated with breast cancer
also entails a significant economic burden
imposed on patients, caregivers and health
systems internationally [2]. It is estimated that
the direct costs of treatment for patients with
breast cancer in the US exceed $4.2 billions
annually [3], whereas the cost per patient falls
within the range of US$20,000 to US$100,000
[4]. A notable proportion of the overall expen-
diture is attributed to the metastatic forms of
the disease; according to calculations in Swe-
den, total per-patient costs of metastatic

and stage of the disease [5].

The introduction of targeted therapies has had
a significant impact on breast cancer care,
offering advanced treatment strategies and
altering disease management, both in the
adjuvant setting, as well as progressed sta-
ges of the disease. Among them, trastuzu-
mab, a recombinant humanized anti-HER2
(human epidermal growth factor receptor 2)
monoclonal antibody, that acts by inhibiting
the growth of breast cancer cells that over-
express cell surface receptor HER2. HER2
over-expression, which is present in 20%-25%
of patients with MBC, is related to a high risk
of relapse and low rates of survival [6].

Trastuzumab has repeatedly been shown to
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be a clinically efficacious and cost-effective intervention for
the treatment of early breast cancer. Younis et al, in their
2008 review on the economic value of trastuzumab [7] report
Incremental Cost-Effectiveness Ratios (ICERs) ranging from
$18,970 [8] to $39,982 [9] per Quality-Adjusted Life Year
(QALY) gained and $23,706 [10] to $29,060 [11] per life year
gained with treatment (all values in 2007 US dollars). In the
same context, Chan et al [12] evaluated all published cost-
effectiveness analyses (up to 2009) for trastuzumab used as
an adjuvant treatment for HER2-positive early breast cancer.
The authors reported a wide variation in ICERs that ranged
from $5,020/QALY [13] to $134,610/QALY [14] for 1 year of
therapy, with most studies (68.2% of those reviewed),
however, demonstrating favourable cost-effectiveness
values, i.e. below the $50,000/QALY threshold.

However, much less evidence exists as to the cost-effecti-
veness of trastuzumab in the metastatic state of the disease.
In this light, the purpose of the present study was to evaluate
the addition of trastuzumab to a commonly used agent,
docetaxel, for patients with MBC, from the perspective of the
Greek healthcare system setting.

METHODS

In order to assess the cost-effectiveness of the afore-
mentioned regimens, an Area Under the Curve (AUC) model
for each strategy was constructed using MS Excel® The AUC
model estimates total costs, survival and quality-adjusted
survival over time, by indicating the proportion of the cohort
that is event-free at a given point in time. As presented in
Figure 1, the constructed AUC model consists of three

Figure 1.

Overview of the AUC model.

mutually exclusive health states. Patients start at the
“progression free survival” state (PFS), from where they can
either proceed to the “progressed” disease state; die, as a
result of the disease or general mortality; or remain there.
Similarly, when a patient enters the "progressed” state, she
can either remain there or die.

The model simulated the progress of patients, over a total
period of twelve years, the point at which most patients were
considered to no longer be alive. Transitions among health
states were assumed to occur at monthly intervals.

Baseline population and estimation of effectiveness

Effectiveness data, i.e. clinical course of patients for each
treatment strategy, were derived from the study of Marty et
al. [15], a randomized, phase Il multicenter, multinational
trial that compared first-line trastuzumab plus docetaxel
versus docetaxel alone in patients with HER2-positive MBC.
In the study, patients were randomly assigned to six cycles
of docetaxel 100 mg/m? every 3 weeks, with or without
trastuzumab 4 mg/kg loading dose followed by 2 mg/kg
weekly until disease progression. Measures of efficacy in
the trial included overall response rate, progression-free
survival, and overall survival.

The baseline population of the analysis in question followed
that of the clinical trial, i.e. patients had an average age of 53
years in both arms, median duration of primary disease |i.e.
time from first diagnosis to diagnosis of metastasis) of 26.6
and 22.6 months and median duration of metastatic disease
of 1.3 months and 1 month in the trastuzumab + docetaxel
and the docetaxel alone arms, respectively [15].

Progression

Death

Progression-
Free Survival
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Cost calculations

The analysis was performed from a third-party payer
perspective, thus it considered only direct medical costs
associated to treatment and patient follow-up. Major cost
variables included the costs of supportive care for each
disease state, the cost of pharmaceuticals (including costs
of administration) and the costs of treatment-related adverse
events. Unit costs were derived from the database of the
Greek Social Insurance Institute (IKA), the main social
security foundation, covering about 50% of the population.
The unit costs are applicable for the rest of the social security
foundations in Greece and are based on 2011 fees and prices.
Drug costs were obtained from the latest price list published
by the General Secretariat for Commerce of the Ministry of
Development, Competitiveness, Infrastructure, Transport
and Networks.

Health utilities

Currently there are no published utility values for the
corresponding disease states in the model specifically for
Greek patients. Thus, utilities for the PFS state and

Tahle 1.

Base case scenario parameters.

progressed state were taken from the publication of Lloyd et
al [16].

Discounting

Discounting was deemed necessary, given that the
outcomes in the model are projected beyond 1 year. In this
light, outcomes were discounted at an annual 3.5% discount
rate for the 12-year horizon of the analysis, a common
approach in the Greek healthcare setting [17].

Sensitivity analyses

To address the uncertainty of model parameters and to
evaluate result robustness, extensive probabilistic sensitivity
analysis (PSA) was performed, during which random values
according to a beta distribution were assigned to utilities and
to a gamma distribution to costs [18]. Sensitivity analyses
results for the incremental cost effectiveness ratios (ICERs)
for trastuzumab and docetaxel relative to docetaxel alone
were produced after 5000 iterations using 2" order Monte
Carlo simulation.

Base case parameter Value Reference
Patient demographics
Average age [years, both arms) 53.00 Marty et al. [15]
Median duration of primary disease (months): trastuzumab + docetaxel 266 Marty et al. [15]
Median duration of primary disease (months): docetaxel alone 226 Marty et al [19]
Median duration of metastatic disease (months}: trastuzumab + docetaxel 13 Marty et al. [15]
Median duration of metastatic disease (months}: docetaxel alone 10 Marty et al. [15]
Costs of pharmaceuticals
Cost of trastuzumab (€/mg) 328 GNF
Cost of docetaxel (E/mg) 5.95 GNF
Monthly administration costs of pharmaceuticals
Trastuzumab + docetaxel arm
Trastuzumab (€) 2525 KA
Docetaxel (€] 1653 KA
Docetaxel alone arm
Docetaxel (€] 185.60 KA
Monthly supportive care costs (consultations and pain medication)
Progression-free survival (€) 69.77 IKA
Progressed state (€] 822 KA
Utilities
PFS health state 0.74 Lloyd et al [16]
Progressed health state 0.44 Lloyd et al. [16]
Discount rate (Costs & Utilities) 0.035
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Tahle 2.

Base case scenario results.

Trastuzumab + Docetaxel Docetaxel Alone Incremental
Mean life years gained 3427 2698 0729
95% Cl (295392 (2283.19) (0101.3¢)
Mean time in PFS (yrs) 1613 1.184 0429
95% Cl (1301.97) (0931.47) (006082
Mean time in progression {yrs) 1814 1514 0300
95% Cl (124241) (1.012.03) (-0431.03)
Mean QALYs gained 1.992 1.542 0449
95% Cl (1.752.29) (1331.77) (0140.76)
Mean QALYs in PFS 1193 0876 0317
95% Cl (096 1.46) (0691.09 (005061)
Mean QALYs in progression 0.798 0.666 0132
95% Cl (0541.07) (0.440.90) (-0.190.45)
Mean total cost (€] 36,442.04 911261 2732398
95% Cl (36,611.56, 41,172.56) (8184.99,10,027.98) (21569.04, 33,699.93)
Cost per life year gained (€] 37.799.97
Cost per QALY gained (€] 6132333

RESULTS

Patients in the trastuzumab + docetaxel arm had a mean
incremental gain of 0.729 years (95% Cl: 0.10, 1.36) in overall
survival, out of which 0.429 years (95% Cl. 0.06, 0.82) (Table 2)
were due to an increase in progression free survivaland 0.3
(95% Cl: -0.43, 1.03) due to extended time in the progressed
state compared to patients in the docetaxel alone arm.

Adjusting for health-related quality of life, patients under
trastuzumab + docetaxel were expected to gain 0.449 (95%
Cl. 0.14, 0.76) more QALYs than those in the docetaxel alone
arm (1.992 vs. 1.542), mainly attributed to more time spentin
the PFS state, which had a better quality of life prognosis.

Taking into account that patients in the trastuzumab + doce-
taxel arm had an average incremental cost of €27,323.98 (95%
Cl: 21,569.04, 33,699.93), the analysis revealed that the Incre-
mental Cost Effectiveness Ratios (ICERs) were €37,759.97 and
€61,323.33 for every life year or every QALY gained with
trastuzumab, respectively.

Sensitivity analysis showed that the ICERs (cost/QALY) pro-
duced by trastuzumab and docetaxel vs. docetaxel alone
were favourable at 25.9% of the Monte Carlo iterations at the
€50,000 and 47.5% at the €60,000 threshold.

DISCUSSION

In the context of scarce resources against infinite needs in
which healthcare systems are obliged to operate, informed
decision-making, especially in the field of reimbursement

judgments by third-party payers, is necessary. Specifically in
the case of MBC, one of the leading causes of morbidity and,
at the same time, of a significant socioeconomic burden on
people and societies, reimbursement decisions can have an
important impact on human lives as well as on healthcare
budgets.

In this light, we performed a cost-effectiveness analysis of
the addition of trastuzumab to a commonly used strategy in
patients with HER2-positive MBC, i.e. docetaxel, for patients
in the Greek healthcare setting. For this purpose, we con-
structed an AUC model that estimates disease outcomes
and corresponding costs for a 12-year horizon, according to
efficacy data from published clinical trials and local econo-
mic data.

Analysis results indicated that the addition of trastuzumab
to a first-line treatment of HER2-positive MBC with docetaxel
represents an intervention with a high probability of being
cost-effective from a third-party payer perspective. Current-
ly, there are no explicit thresholds for health technology
assessments in Greece. However, an implicit “rule of
thumb” criterion could be obtained by taking into account
reimbursement decisions for corresponding interventions
in Europe, as well as the "x3 GDP" recommendation of the
WHO [19] (the latter, however referring to the cost per DALY
averted with a potential of being extended to per QALY
decisions] [20]. This would place the threshold to a range of
€50,000-60,000/QALY gained. In those terms, trastuzumab
plus docetaxel for the treatment of HER2-positive MBC is an
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Figure 2.
PSA Scatter plot.
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Figure 3.

Cost-effectiveness acceptability curve.
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intervention that produced favourable ICERs at 25.9% of the
iterations for a €50,000 and at 47.5% for a €60,000/QALY
threshold.

To the best of our knowledge, the present analysis is the first
to directly compare the costs and outcomes of trastuzumab
plus docetaxel versus docetaxel alone in the treatment of
MBC. In this context, the study outcomes cannot be bench-
marked with corresponding evidence from other healthcare
settings. However, the literature indicates that the addition
of trastuzumab in standard chemotherapy for patients with
MBC can be a cost-effective intervention, with ICERs being
comparable to or more favourable than the ones presented
by this analysis. Among these, the Matter-Walstra et al. [21]
2010 study, that reported an incremental cost-effectiveness
ratio of €98329/QALYs gained for the combination of
trastuzumab with capecitabine in the Swiss healthcare
setting; the Lindgren et al. [22] 2008 study that estimated an
ICER of €53,880/QALY gained for HER? testing and trastu-
zumab in combination with chemotherapy for patients in
Sweden; and the analyses by Perez-Ellis et al [23] and
Poncet et al. [24] that demonstrated ICERs of €27,492 and
€15,370 per life year gained for the French setting.

As with any study of its kind, the present analysis has
several limitations that should be acknowledged. Firstly, data
on progression, transition probabilities and overall survival is
based on the study by Marty et al, which considered patients
in a different (multinational) healthcare setting. The Marty et
al cohort might not be fully representative for patients with
MBC in Greece; the extent of this discrepancy, however, is

very difficult to quantify and include in the sensitivity analysis.
Moreover, analysis perspective (third-party payer, i.e. the
Greek Social Security Foundations) does not include other
costs (indirect), the magnitude of which is analogous to
disease severity. Should the societal perspective be adopted,
there is evidence that the ICERs would probably be more
favourable (lower). The present study concludes that the
intervention under survey was followed by favourable
incremental cost-effectiveness ratios, compared to other
treatment strategies on cancer. However, the discussion on
Social Security adopting such a policy will be complete, in
economic terms, when accompanied by estimates of this
intervention to insurance budgets, i.e. a budget impact
analysis. This issue certainly constitutes an area of future
research.

CONCLUSIONS

Economic evaluation is not a panacea or a solution for all
health care policy issues, but merely a significant input in
the decision-making process, the latter including a series of
health-related and societal values. Analysis limitations
notwithstanding, this data supports the current standard of
care of a trastuzumab-docetaxel first-line regimen for
patients with HER-positive MBC in Greece.
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The role of radiotherapy (RT) in the management
of metastatic bone disease

Vassilios Vassiliou', Panteleimon Kountourakis?, Dimitrios Kardamakis?

ABSTRACT

RT has been an established mode of treatment for metastatic bone disease for decades and has
shown to be both effective and safe. It brings about significant pain relief, with large
metaanalyses reporting equal effectiveness between single fraction (SF) and multi fraction
(MF) RT. Overall pain response was reported to reach 59% and complete response 32%. The
rates of re-irradiation after SF RT are significantly higher than after MF RT. Re-irradiation after
recurrent pain is effective and well-tolerated, resulting in similar response rate as to that
achieved with primary irradiation of a metastatic site. Additionally, no difference was shown in
the rates of pathological fractures after SF or MF RT. Last but not least, in the event of a
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pathological fracture, RT is usually administered after surgical stabilization, whereas in cases
of cord compression either SF or MF RT may be administered as soon as possible for patients
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INTRODUCTION

In the event of malignancy, metastatic bone
disease is not only common but also of parti-
cular clinical importance, since it may bring
about serious complications such as pain, pa-
thological fractures, spinal cord- or nerve root
compression and hypercalcemia [1]. These
complications can exacerbate patient quality
of life or even be life-threatening [2]. Bone
metastases are classified as osteoblastic,
osteolytic or mixed-type based on their radio-
logical appearance, with lytic bone lesions in-
volving more pain and distress [3] and a high-
er risk of fracture.

Patient prognosis after the diagnosis of bone
metastases mainly depends on the primary
malignancy. The median survival of lung can-
cer patients is only a few months, whereas
breast- and prostate cancer patients may live
for several years [4-6]. The therapeutic mana-
gement of bone metastases is important both
for preventing detrimental complications
such as pathological fractures and for pallia-
tion. In this article, we discuss the pathophy-
siology of bone metastases, their clinical pic-
ture and the role of RT in their management.

PATHOPHYSIOLOGY AND CLINICAL
PICTURE OF BONE METASTASES

The pathophysiology of bone metastases is

rather complicated, involving numerous pro-
cesses both at the primary and metastatic si-
te. These processes involve the detachment
of tumor cells from the primary tumor mass;
circulation in the blood stream and migration;
arrest at a distant (metastatic] site; invasion
and infiltration in the neighboring normal
tissues; and proliferation and formation of
blood supply through neo-angiogenesis [7].
The formation of bone metastases is favored
by several factors such as the high and slow
blood flow in the bone marrow compartment
[8]; tumor cell adhesive molecules that pro-
mote adhesion to stromal cells and bone ma-
trix [9]; and the fertile soil of the osteomedulla-
ry compartment that enhances tumor cell
homing [10].

Once bone metastasis develops, the normal
continuous process of bone remodeling is di-
srupted, and the balance between osteoblasts
and osteoclasts is lost [11]. As a result, a sig-
nal cascade leads to increased osteolytic acti-
vity and bone destruction; release of several
growth factors from the bone matrix; and the
stimulation of tumor cell growth and release
of cytokines [12]. Bone loss and lysis may
bring about pathological fractures whereas
the release of calcium from the bone matrix
may result in malignant hypercalcemia. Other
potential complications of metastatic bone
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disease include impaired mobility, spinal cord- or nerve root
compression, bone marrow infiltration and bone pain [13-
15]. The exact pathophysiology of pain is not understood;
several causes, such as tumor induced bone lysis; growth
factors and cytokine production; and periosteum or nerve
stretching or infiltration [16] have been suggested.

RADIOTHERAPY MODE OF ACTION

The exact mechanism of action through which RT causes
metastatic bone pain relief remains uncertain. The doses
used for bone metastases irradiation are less than radical.
However, they bring about a high level of tumor cell kill even
in relatively resistant tumors. This results in shrinkage of
the tumor bulk that enables osteoblastic repair and
reossification of the damaged bone [9]. Even though this
process undoubtedly occurs, it does not explain the rapid
pain response (within 24-48 hrs) after systemic irradiation
in up to 25% of irradiated patients [19]. Moreover, it has been
shown that RT causes suppression in the level of urinary
resoption markers, with the level of decrease correlating
with response to treatment [20]. This supports the hypo-
thesis that RT may create an analgesic affect through a
suppression of osteoclastic activity.

EFFECTIVENESS OF RT FOR THE PALLIATION OF
PAINFUL BONE METASTASES

RT has been an established mode of treatment of metastatic
bone disease for many decades, offering a considerable
analgesic effect and reduction in complication rates [21-23].
In various trials for bone metastases performed up to now,
different response criteria have been employed to assess
pain response. In order to achieve better comparisons bet-
ween different clinical trials, a recent international con-
sensus panel developed definitions of pain response after
irradiation [24, 25]. These criteria take into account changes
in bone pain score (which is measured by using the visual
analogue scale) and alterations of analgesic medication,
which is measured using oral morphine requirements.
Additionally, the consensus included eligibility criteria,
radiation techniques, follow-up parameters, timing of
evaluations, re-irradiation and statistical analysis.

Different radiation schemes have been used to assess pain
response after RT. These trials showed that SF RT is equal
to MF RT in terms of pain relief [4, 27-41] (Table 1). This was
confirmed by 3 different meta-analyses [21-23]. The first
meta-analysis, by WU JS et al, which included eight rando-
mized studies and 3260 patients, compared SF RT with
1X8Gy to an MF RT regimen such as 5X4Gy and 10X3Gy.
After intention to treat analysis, it was seen that complete
pain response was 33% after SF RT and 32% after MR RT
(p=0.05). After treatment per protocol analysis the
corresponding values were 39% and 50%, respectively
(p=0.06). The overall response rates were 62% after SF and
59% after MF RT (p=0.04) (intention to treat analysis). The

corresponding values in the per-protocol treatment analysis
was 73% for each treatment mode (p=0.9) [21].

Similar results were published in the meta-analyses by Sze
WM et al,, which included 12 randomized trials and a total of
3621 patients [22]. The rate of complete pain response was
34% after SF RT and 32% after MF RT (p>0.05). Overall pain
response rates were reported at 60% and 59%, respectively
(p>0.5) [22]. The most recently published meta-analysis is
one by Chow E et al, which included 5000 patients from 16
randomized trials [23]. In this trial, the overall response rates
(intention to treat analysis) were 58% after SF RT and 59%
after MF RT (p=0.6). Complete pain response was reported
in 25% and 24% of patients, respectively (p=0.51) [23].

RE-IRRADIATION OF BONE METASTASES DUE TO
RECURRENT PAIN

Overall, six trials compared SF to MF RT for re-irradiation of
recurrent bone pain in irradiated bone metastases (Table 1).
In four of these trials, the re-irradiation rate was significantly
higher after SF RT, as compared to MF RT [31-33, 35-37].
Comparable results were reported in the 3 meta-analyses
discussed earlier. Even though Wu et al. did not present
pooled data, MF RT was reported to be superior to SF RT in
terms of re-irradiation rates [21]. In the meta-analyses
presented by Sze et al, the re-irradiation rates after SF RT
were 22%, as compared to 7% for MF RT (p<0.05) [22]. In the
most recent and larger meta-analyses, the corresponding
rates were 22% after SF RT and 8% after MF RT (p<0.0001)
[23]. It should be noted that re-irradiation after SF RT is safer
and more effective and that acute toxicity after re-irradiation
does not exceed grade |I.

Similar response rates were reported after re-irradiation of
painful bone metastases [42]. Complete pain responses
were reported to reach 31% and overall responses ranged
between 74-87% [43, 44]. Re-irradiation should be performed
with caution since radiation toxicity should be avoided, taking
into account and not exceeding the tolerance doses of
neighboring organs at risk. If primary RT was MF and in-
volved an equivalent effective dose close to the radiation
tolerance dose of neighboring normal tissues, highly con-
formal techniques should be applied to spare healthy
tissues and minimize potential toxicity. Irradiation of the
vertebral column and skull base is of particular concern, as
it may lead to radiation myelopathy. RT techniques that allow
high procession treatments include stereotactic body RT;
radio-surgery using either linear accelerator, gammma knife
or CyberKnife®; dynamic arc RT; and Intensity Modulated RT
(IMRT) [42].

PATHOLOGICAL FRACTURES AFTER RT

Pathological fractures may complicate irradiated bone me-
tastases after RT. As shown in Table 1, overall five trials have
investigated pathological fracture rates after RT. In four of
these trials, no significant difference between SF and MF RT
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Tahle 1.

Randomized trials on bone metastases.

Study

Gaze 1997 [29]
1X106y

bX&,56y

Nielsen 1998 [30]
1X8Gy

bX4Gy

BPTWP 1999 [31]
1X8Gy

bX4Gy

Steenland 1999 [32]
1X8Gy

bX4Gy

Roos 2005 [33]
1X8Gy

bX4Gy

Koswig 1999 [34]
1X8Gy

10X3Gy

Hartsell 2005 [35]
1X8Gy

10X3Gy
Amouzegar 2008 [36]
1X8Gy

10X3Gy

Foro Arnalot 2008 [37]
1X8Gy

10X3Gy

Tong 1982 [38]
HX3Gy

bX4Gy

HX5Gy
10X3Gy

Okawa 1988 [39]
54,50y
10X26y
15X26y

Rasmusson 1995 [40]
3X56y

10X3Gy

Niewald 1996 [41]
bX4Gy

15X26y

No of
patients

265

21

761

17

212

107

888

70

160

613

80

27

100

Overall pain
response

8%
89% [p>0.05)

62%
71% [p>0.0)

7%
68% [p>0.0)

2%
69%(p=0.24

53%
61% [p=018)

9%
82% [p>0.05)

65%
66% [p=0.6)

8%
65% [p>0.0)

75%
86%
(p>0.05)

85%
83%
78%
87%
(p=0.1¢)

7%
8%
T6%
[p>005)

69%
66% [p>0.05)

TT%
86%
(p>0.05)

Complete pain
relief

3%
§2% [p>0.05)

Not reported
Not reported

52%
51% (p>0.05)

3%
33% [p>0.05

2%
2% (p=089)

31%
3% [p>0.05

15%
18% (p>0.05

1%
37% [p<0.05

15%
13%
(p>0.09)

49%
56%
49%
57%
(p=02¢)

40%
37%
41%
(p>0.05)

Not reported
Not reported

33%
31%
(p>0.09)

Rate of
re-irradiation

Not reported

2%
12% (p>0.05)

2%
10% (p<0.001)

2%
7% [p<0.001)

9%
2% (p=041)

Not reported
Not reported

18%
9% (p<0.001)

Not reported
Not reported

28%
2h
(p=0.001)

Not reported
Not reported
Not reported
Not reported

Not reported
Not reported
Not reported

Not reported
Not reported

2%
2h
(p>0.05)

Rate of pathological
fractures

Not reported
Not reported

5%
5% (p>0.05)

%
<1% [p=02)

%
2% (p<0.05)

b
4% (0>0.05)

Not reported
Not reported

5%
4% (0>0.05)

Not reported
Not reported

Not reported
Not reported

5%
Th
9%
8%
(p>0.09)

Not reported
Not reported
Not reported

Not reported
Not reported

8%
12%
(p>0.09)
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was demonstrated [30, 31, 33, 35]. In the fifth study by
Steenland E et al,, significantly more pathological fractures
were observed after SF RT, as compared to MF RT [32]. The
results of the 3 meta-analyses are inconclusive. The study by
Wu et al did not investigate this endpoint [21], whereas in
the study by Sze et al, the pathological fracture rate after SF
RT was reported to be 3% versus 1.6% for MF RT (p<0.05) [22].
In contrast to the above, Chow et al. reported no difference in
pathological fracture rates between the two therapeutic
schemes [23]. Therefore, it is not dear whether SF RT results
in a higher rate of pathological fractures or not.

PAIN FLARE DURING RT FOR BONE METASTASES

An intermittent exacerbation of bone pain may be experien-
ced during RT. The exacerbation of pain is considered signi-
ficant if the pain score increases by at least two points (visual
analogue scale) without an alteration of analgesic intake, or
if the analgesic intake increases by 25% with no reduction in
pain [45]. If a pain relief is experienced with a pain score re-
duction or a decrease in analgesic consumption to or below
initial values, diagnosis of pain flare is established [45-47]. If
no spontaneous pain improvement is seen, then the increa-
se in pain is considered as treatment failure. Pain flare oc-
curs in 14-44% of patients and can be considerably reduced
by prophylactic use of dexamethasone [45-47]. In a study by
Chow E et al, the rate of pain flare after prophylactic
administration of 8 mg of dexamethasone prior to the onset
of RT was limited to 3% [46].

COMPLICATED BONE METASTASES

Complicated bone metastases are metastases associated
with pathological fractures or spinal cord compression. Such
complications are detrimental for patient quality of life and
should be managed with no delay. In the case of pathological
fractures, surgical management is preferred whenever
possible. After surgical stabilization, post-operative RT should
be administered in order to deal with any residual tumor and
avoid slackening or dislocation of any prosthetic/osteosyn-
thetic material [42]. It is well-known that RT results in the
reossification of bone metastases. However, this procedure
requires several months and remineralization is faster after
long-course RT [34]. It may therefore be advisable to treat
patients with a poor prognosis/survival with SF or short
course RT and patients with a good prognosis with MF RT.

Spinal cord compression is a medical emergency that calls

for urgent evaluation and treatment since neurological
recovery is probable only if compression is managed within
24-48 hours from the onset of neurological symptoms [48].
Patients are generally treated with either de-compressive
surgery or RT or a combination of both. Surgery is usually
preferred for younger patients with a good performance
status, a single site of cord compression and spinal instability
[49]. Ambulation prior to treatment is the most important
factor for response to therapy [50]. In the study by Hill et al,
96% of patients who were ambulant prior to therapy
maintained their ability to walk after treatment, whereas only
45% of those who were unable to walk before treatment
regained ambulation [50]. The median survival of ambulatory
patients is 7 months and only 1.5 months for non-
ambulatory patients [51].

SFand MF RT have shown to be equally effective for the ma-
nagement of metastatic spinal cord compression [52]. Over-
all response rate (improvement or stabilization) was report-
ed to be about 85%. However, recurrences are more com-
mon after SF and short-course MF RT, as compared to long-
course MF RT [52]. This was evident in both prospective and
retrospective studies [53, 54]. It is therefore recommended to
administer long-course MF RT to patients with a good prog-
nosis/survival and reserve short-course SF RT for patients
with an unfavorable prognosis/survival.

CONCLUSION

RT is an established mode of treatment for metastatic bone
disease that is both effective and safe. It leads to considerable
pain relief, with large meta-analyses reporting equal effecti-
veness between SF and MF RT. The re-irradiation rates after
SF RT are significantly higher than after MF RT. Re-irradia-
tion of metastatic skeletal disease is effective and well-tole-
rated, resulting in similar response rates as to those achiev-
ed with primary irradiation of a metastatic site. Additionally,
no difference has been reported in the rates of pathological
fractures after SF or MF RT in the most recent and larger
meta-analyses, by Chow E et al [22]. Last but not least, in
the event of pathological fractures, RT is usually administra-
ted after surgical stabilization, whereas for cord compres-
sion either SF or MF RT may be administered as soon as
possible for patients who are not candidates for surgery.
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Bisphosphonates: Future perspectives and
anti-tumor activity in malignant diseases
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ABSTRACT
Bone metastases secondary to advanced cancer represent a major clinical problem.
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Greece  Complications of bone metastases include pain, pathological fractures, and spinal cord
compression, which lead to significant impairment of patients’ quality of life. Treating skeletal
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Konstantinos Tryfonidis, MD,
Department of Medical Oncology,
University General Hospital of Heraklion,
Heraklion, Crete, Greece, 711 10,

Tel: +30 2810 392823,

Fax: +30 2810 392802,

e-mail: geogsec@med.uoc.gr

palliating symptoms. Palliative therapies include radiation to bone, surgery, analgesics, and,
over the past decade, bisphosphonate administration which has been used in the treatment
of hypercalcemia, as well as in reducing the skeletal-related complications of bone me-
tastases. Recent in vitro and in vivo evidence suggests that bisphosphonates may also exert
direct anti-tumor activity by inducing apoptosis, inhibiting angiogenesis and invasive potential
of tumor cells and indirectly reducing tumor growth via immunomodulatory effects. In this
review, we summarize the existing evidence for this anti-tumor effect of bisphosphonates in
various tumor types.

Key words: bisphosphonates; anti-tumor activity; breast cancer; lung cancer; multiple

myeloma.

INTRODUCTION

Bone metastases are a major source of mor-
bidity for patients with solid tumors and can
lead to diminished mobility and performance
status, thereby contributing to quality of life
deterioration [1]. In addition, they are the most
common cause of potentially debilitating pain
reported by patients with advanced cancer,
since they are associated with a loss of bone
structural integrity, thus increasing the risk of
pathologic fractures, which usually require
surgical intervention. Furthermore, pathologic
fractures have been associated with increa-
sed mortality in patients with bone metasta-
ses from solid tumors [2].

The incidence of skeletal-related events (SRES)
is becoming a greater concern in cancer pa-
tients, as their lives are extended by new ad-
vances in anti-neoplastic treatment. Recent
studies suggest that more than half of all pa-
tients with bone metastasis from solid tumors
experience at least one SRE during their life-
time, and approximately 25% of patients expe-
rience at least two SREs [3, 4]. In addition, SREs
are associated with increases in healthcare
costs. An economic analysis in the United Sta-
tes reported that the cost of treating patients
who had experienced an SRE was approxi-
mately $12,000 per lung cancer patient in 2002

[4]. Similarly, economic analyses in Europe in
2009 revealed SRE-related treatment costs
ranging between €4,400-7,200 beyond the
standard costs of anticancer therapies for pa-
tients with bone metastases [5].

Therefore, bone metastases continue to re-
present a substantial clinical and health-eco-
nomic problem.

CANCER-BONE INTERACTIONS

Bone undergoes constant remodeling regu-
lated by the osteoblasts and osteoclasts [6].
Cancer metastasis to the bones involves a
complex cascade of events that disrupts bone
homeostasis and potentially stimulates can-
cer cell proliferation [6, 7]. In addition, bone
marrow may provide a sanctuary site for
disseminated cancer cells (or micrometa-
stases), allowing them to remain quiescent
yet viable over prolonged periods of time [8].

In the bone marrow niche, cell-cell contacts
through integrins and exposure to cytokines
collectively promote drug resistance and in-
hibit proapoptotic signaling [8]. As a conse-
guence, cancer cells in the bone marrow can
evade anticancer therapy and survive without
proliferating until they encounter conditions
that promote development of overt metasta-
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Tahle 1.

Mechanisms of bone destruction by the tumor.

m Tumor cells release growth factors and cytokines
(PTHrP, IL-6, IL-8, PGE,, TNF-q, CSF-1)

m Osteoclasts are stimulated for bone resorption

m Peptides (BMP, PDGF, FGFs, IGFs, TGF-B) are released by bone
resorption

m Tumor cell proliferation is stimulated

m Vicious cycle is repeated and perpetuated

Tahle 2.

Effects of bisphosphonates on bones.

m Decrease activity of osteoclasts

m Reduced release of peptides (BMP, PDGF, FGFs, IGFs, TGF-8)
m Slowed tumor cell growth

m Reduced production of PTHIP, IL-6, IL-8, PGE,, TNF-q, CSF-1
m Decreased hone resorption

Tahle 3.

Anti-tumor activities of zoledronic acid.

= [Inhibition of angiogenesis

m Inhibition of invasion and adhesion

m Induction of tumor cell apoptosis

m Inhibition of tumor cell proliferation

m Synergistic antitumor activity with cytotoxic drugs

ses. In Paget's "seed and soil” hypothesis, the bone micro-
environment serves as a fertile "soil” in which cancer cell
"seeds” may grow [9]. After circulating tumor cells lodge in
the bone, they are stimulated by growth factors that are
released into the bone microenvironment from the matrix
by osteoclast activity. Many tumor cells also secrete factors
that increase osteoclast-mediated osteolysis, resulting in
further release of growth factors from the bone matrix.
Some tumors secrete factors that stimulate osteoblasts,
increasing their production of new bone matrix. Osteolytic
and osteoblastic lesions release growth factors that can
stimulate tumor growth and are associated with bone health
deterioration, leading to a vicious cycle of tumor growth and
bone destruction [10] (Table 1).

BISPHOSPHONATES: GENERATIONS AND MECHANISM
OF ACTION

Multiple generations of bisphosphonates have been
developed, each with different potency for inhibiting bone
resorption. Non-nitrogen containing bisphosphonates (e.g.
clodronate) function as weak-affinity competitors for phos-
phorylation reactions, thereby inhibiting osteoclast activity.
Early generation nitrogen-containing bisphosphonates (e.g.
pamidronate, alendronate and ibandronate) are high-affinity
inhibitors of farnesyl diphosphate synthase, a key enzyme in
the mevalonate pathway of protein prenylation [6]. Recent
generation, high-potency bisphosphonates (e.g. risedronate
and zoledronic acid) can also affect other steps in bone
metabolism including inhibition of osteoclast maturation and
recruitment to sites of bone remodeling and induction of
apoptosis in osteoclasts (Table 2. Of the new generation
agents that are approved for clinical use, zoledronic acid
(ZOMETA; Novartis Pharmaceuticals Corporation) contains
two nitrogen atoms in an imidazole ring, and has the highest
activity for the cellular target enzyme [11]. Zoledronic acid
has demonstrated clinical utility in managing malignant
bone disease from a variety of solid tumors and multiple
myeloma, and has received international regulatory appro-
val for use in these clinical settings [12, 13, 14].

In addition to the established benefits of bisphosphonate
therapy, there is a strong rationale from preclinical data and
recent clinical data to support the hypothesis that bispho-
sphonates may reduce the risk of developing metastases
within or even outside the bones.

In clinical trials of the first generation oral bisphosphonate
clodronate, there was a significant reduction in metastasis to
bone among patients with high-risk non-metastatic breast
cancer who were treated with daily clodronate compared
with placebo, but the results were inconsistent [15-18].
Nonetheless, the more active new generation bisphospho-
nates may provide additional benefits [19]. Indeed, in pre-
clinical assays and model systems, it has been shown that
recent generation bisphosphonates can inhibit multiple
steps necessary for bone metastasis and exert anticancer
effects in vitro.
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TRANSLATIONAL EVIDENCE FOR THE ANTICANCER
ACTIVITY OF BISPHOSPHONATES

a. Inhibiting new blood vessel formation: Bisphosphonates
can inhibit angiogenesis by tumor cells -an important step in
tumor progression [20-22]. Systemic zoledronic acid
treatment inhibited basic fibroblast factor (bFGF)-induced
angiogenesis in a mouse model system [21] and led to
reductions in circulating levels of angiogenic factors in the
pilot trials of zoledronic acid in the clinic [22-24].

b. Inhibiting invasion and attachment: Zoledronic acid has
been shown to reduce migration and invasion in human
breast cancer cell lines and thus impede the formation of
visceral and bone metastases in a mouse model system
[25]. Relevant concentrations of zoledronic acid also reduced
the motility of a variety of human cancer cell lines and have
been reported to block migration of highly motile NSCLC cell
lines in vitro [26, 271.

c. Inhibiting tumor proliferation in the bone microenviron-
ment: Bisphosphonate treatment can lower the levels of
growth factors such as transforming growth factor beta
(TGF-b); insulin-like growth factors (IGFs); and fibroblast
growth factors (FGFs) which are normally released from the
bone matrix, thus rendering the bone microenvironment
less conducive to the development of metastatic foci [28].

d. Immunomodulatory effects: In approximately one third
of patients, flu-like symptoms occur after receiving intrave-
nous bisphosphonates, which has been termed as the
acute-phase reaction [29]. Several studies suggest that
bisphosphonates may indeed affect circulating lymphocytes
and antigen-presenting cells [30-34]. Bisphosphonates have
been shown to activate the y& T cells and this may result in
anticancer activity contributing to the treatment benefits. It
was also shown in preclinical models that treatment of hu-
man cancer cell lines with nitrogen-containing bisphospho-
nates caused yb T cells to initiate a cytotoxic activity resulting
in lysis of the cancer cells [35, 34].

e. Direct anticancer effects: There is some preclinical data
to support that bisphosphonates can inhibit the proliferation
and induce apoptosis in a broad range of human cancer cell
lines [37, 38]. The mechanisms and pathways behind these
effects are currently unknown and it has been proposed that
multiple factors may be implicated [11, 39-40]. Also, bispho-
sphonates have been shown to alter the course of disease
progression in mouse model systems of human cancers,
including breast and prostate cancer [41-44]. In addition,
preclinical studies suggest that bisphosphonates may
potentiate the cytotoxic effects of chemotherapy [45].
Zoledronic acid has been shown to display a dose and
sequence specific synergy with doxorubicin in preclinical
models of breast and prostate cancer [46-49] (Table 3).

CLINICAL RESULTS FOR PREVENTING BONE
METASTASES AND IMPROVING SURVIVAL

Clinical evidence from breast cancer

A large amount of efficacy data has emerged over the past
years from randomized phase Il trials investigating the
anticancer potential of bisphosphonates, especially in the
breast cancer setting.

ABCSG-12 was a randomized open-label phase Ill, four arm
trial comparing tamoxifen (20 mg/day p.o.) and goserelin
(3.6 mg every 28 days sc] with or without zoledronic acid
(ZOMETA; 4 mg IV every 6 months) versus anastrozole
(1 mg/day p.o.) and goserelin with or without zoledronic acid
for three years in premenopausal women with endocrine
responsive breast cancer. Adding zoledronic acid twice
yearly to adjuvant endocrine therapy, significantly improved
disease-free survival (DFS) and reduced disease recurrence
within and outside the bones [50]. Longer follow-up of the
ABCSG-12 trial confirmed the durability of the DFS benefit,
and showed a strong trend toward improved overall survival
(OS] [50-51].

The ZO-FAST trial evaluated the efficacy and safety of
zoledronic acid in preventing aromatase inhibitors-asso-
ciated bone loss in postmenopausal women with early
breast cancer who were receiving adjuvant letrozole the-
rapy. A total of 602 postmenopausal women with hormone
receptor-positive early breast cancer starting adjuvant letro-
zole were randomized to upfront versus delayed zoledronic
acid. The delayed group received zoledronic acid when either
the post-baseline bone density T-score decreased to below
-2 or a clinical fracture occurred. This trial also confirmed
the reduction in disease recurrence within and outside the
bones with upfront versus delayed administration of zole-
dronic acid [52].

In another study, adding zoledronic acid to neoadjuvant
chemotherapy also reduced the residual invasive tumor
size, improved the rate of pathological complete response,
and reduced the need for mastectomies in women with
high-risk breast cancer [53]. Furthermore, in an open-label
phase Il study (AZURE trial), 3360 patients with early stage
breast cancer were randomly assigned to receive standard
adjuvant systemic therapy either with or without zoledronic
acid. The zoledronic acid was administered every 3 to 4
weeks for 6 doses and then every 3 to 6 months to complete
5years of treatment. The primary endpoint of the study was
disease-free survival. After a median follow-up of 59
months, overall there was no significant between-group
difference in the primary endpoint, with a rate of disease-
free survival of 77% in each group. However, in a subgroup
analysis limited to postmenopausal women, the addition of
zoledronic acid conferred a significant benefit in both DFS
and OS. Despite these promising results for postmeno-
pausal women, the findings of the AZURE study do not
support the routine use of zoledronic acid in the adjuvant
management of breast cancer [54] (Figure 1). There are a
number of ongoing studies investigating the anti-neoplastic
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Figure 1.

Results of the AZURE trial on DFS (A, B) and 0S (C, D] in premenopausal (A, C} and postmenopausal (B, D) women with early

breast cancer.
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effect of bisphosphonates in breast cancer which may help
to clarify their clinical utility [55]. In a recent meta-analysis
that was presented by Valachis et al. in the last ECCO con-
gress, 8,469 patients from twelve randomized trials were
included. The use of zoledronic acid in the adjuvant treatment
of early breast cancer resulted in a significant improvement
of 0Sin 6,414 patients from 5 studies (HR=0.82; p=0.009) but
regarding DFS, no significant difference was found [56].

Clinical evidence from other cancer types
i) Lung cancer

There is an expanding database of preclinical evidence that
bisphosphonates, especially zoledronic acid, can inhibit the
proliferation and induce apoptosis in cell lines derived from
both small-cell and non-small-cell human lung cancer [57,
58].
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In a recent study, 144 patients with lung cancer and bone
metastases were treated with chemotherapy plus zoledro-
nic acid if they had bone pain or with chemotherapy alone in
case of asymptomatic bone disease. Median survival was
significantly longer in patients receiving zoledronic acid (578
days vs. 384 days; p<0.001) [59]. Similar results were also
obtained for time to disease progression (265 days vs. 150
days, p<0.001) [59]. Moreover, the study supported a greater
benefit with longer treatment since the number of cycles of
zoledronic acid positively correlated with time to disease
progression [59]. In another report zoledronic acid was
associated with a 39% reduction in the risk of death and a
61% reduction in the risk of disease progression (p<0.001 for
both), as well as two-fold higher rate of tumor response at
the primary site and a 38% lower rate of progressive disease
in the skeleton compared with chemotherapy alone [60].

However, after the results of a phase Il study which showed
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no additional benefits in disease progression and survival by
adding zoledronic acid to docetaxel and carboplatin regimen
in patients with stages IlIB and IV NSCLC without bone
metastases, it would appear that the potential anticancer
benefits from zoledronic acid in the lung cancer setting may
depend on the presence of skeletal disease [61].

A number of clinical trials studying the anticancer effect of
zoledronic acid in lung cancer are underway and their results
are expected to answer this question.

ii) Urinary bladder cancer

It has been estimated that 12-35% of patients with bladder
cancer develop bone metastases during the course of the
disease [62]. In a study of patients with bone metastases
from bladder cancer, zoledronic acid treatment not only
prevented SREs, but also significantly improved 0S [63].

iii) Other solid tumors

Mystakidou et al. reported that monthly zoledronic acid de-
layed the onset of bone metastases in patients with advan-
ced solid tumors who had no evidence of skeletal disease at
the time of randomization [64].

iv) Multiple myeloma

By blocking growth factor release from the bone matrix,
bisphosphonates can indirectly impede myeloma growth
[65]. The antimyeloma effect was independent of the effect of
zoledronic acid on the bone, but dependent on inhibition of
protein prenylation, a mechanism of action not shared by
non-nitrogen-containing bisphosphonates such as clodronic
acid (clodronate) [66].

Although differences in overall survival with bisphospho-
nates were not significant in the total population of patients
of large randomized controlled trials in multiple myeloma,
bisphosphonates seemed to improve overall survival in
subsets of patients in some phase Il studies [67-70]. For
example, in the UK Medical Research Council (MRC] trial in
patients with bone lesions from multiple myeloma (n=535),
overall survival was similar between clodronic acid and
placebo in the whole population, but clodronic acid signi-
ficantly improved overall survival over placebo in the subset
of patients who had no fractures before study entry [69].

Despite strong consensus that bisphosphonate therapy
should be given to symptomatic patients with multiple
myeloma, no optimal regimen has emerged [71, 72].

Recently, in an ongoing trial in patients with multiple myelo-
ma, zoledronic acid not only prevented SREs but also
improved overall survival [73].

SIDE-EFFECTS OF BISPHOSPHONATES

The use of amino-bisphosphonates in the management of
cancer-related bone involvement and hypercalcemia re-
mains a cornerstone in malignant disease management.
However, being aware of short- and long-term side-effects
is still crucial.

Patients receiving bisphosphonates may develop osteone-

crosis of the jaw, with an estimated incidence of 1.5% for
patients treated for 4 to 12 months, and 7.7% for treatments
lasting between 37 and 48 months [74]. The etiology of osteo-
necrosis of the jaw has not yet been defined; therefore, the
strategy for its prevention or treatment remains empirical. It
is advised for patients receiving dental evaluation and
preventive dental treatments before starting treatment with
bisphosphonates. During bisphosphonate treatment, under-
going invasive dental procedures is not recommended.
Osteonecrosis of the jaw is managed conservatively with
prolonged use of antibiotics and mouth care.

Effective inhibition of osteoclast activity can result in hypo-
calcemia and hypophosphatemia. However, most patients
do not become hypocalcemic because of compensatory
mechanisms, most importantly, increased secretion of
parathyroid hormone.

Patients are at a higher risk of electrolyte imbalance if they
have renal insufficiency or decreased compensatory mecha-
nisms (e.g. prior parathyroidectomy, low vitamin D levels,
hypomagnesemic hypoparathyroidism, renal failure] [75-76].

Renal impairment has also been observed with zoledronic
acid. Patients treated with zoledronic acid develop rises in
creatinine often without proteinuria. However, with long-
term treatment, patients may develop albuminuria that
improves upon discontinuation of the drug [77]. For patients
receiving IV bisphosphonates, renal toxicity may be mini-
mized by observing recommended infusion times, optimi-
zing hydration prior to bisphosphonate administration and
avoiding concurrent nephrotoxic medications. The US FDA-
approved package insert for zoledronic acid recommends a
lower initial dose of zoledronic acid (ranging from 3 to 3.5
mg]) in patients with preexisting renal impairment (CrCl <40
mL/min but =30 mL/min).

In about 15 to 30 percent of patients, IV zoledronic acid and
pamidronate cause transient fever and an influenza-like
syndrome in patients naive to these drugs .The syndrome
is typical of an acute phase response characterized by fever,
chills, bone pain, headache, myalgias, and arthralgias and is
related to transiently increased cytokine production. These
symptoms are usually mild and self-limiting, and most often
do not occur with subsequent dosing of these drugs. This
syndrome may be treated with acetaminophen or NSAIDs
[78-791.

CONCLUSIONS

Survival prospects after metastases to the bones vary
greatly depending on tumor type and sites of involvement.
Mean survival ranges from a low of six months for those
with lung carcinoma, to several years for those with bone
metastases from prostate, thyroid or breast carcinoma. With
prolongation of survival in such diseases due to the develo-
pment of more effective therapies, the main challenge is to
improve the quality of the patient's remaining life. Over the
past years, bisphosphonates have been used successfully
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in the treatment of hypercalcemia and the reduction of
skeletal-related complications of bone metastases.

Recent (n vitro and in vivo evidence suggests that zoledronic
acid may also have direct anti-tumor activity. The increasing
understanding of the molecular mechanisms through which
bisphosphonates act on tumor and endothelial cells led to
the design of clinical trials intended to investigate whether
the anti-tumor activity of bisphosphonates could be realized
in the clinical setting. Based on these studies, bisphospho-
nates appear to exert anti-tumor activity within a broad range

of tumors and may be used for the treatment of cancer types
that are likely to metastasize to the bones.

Therefore, itis likely that multiple factors, as already mentio-
ned, may contribute to bisphosphonate efficacy, and their
clinical utility may expand into earlier disease stages for se-
veral solid tumor types in the future.

Disclosure

Dr. D. Mavroudis has received honoraria for meet the expert
meetings from Novartis.
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Low-grade cribriform cystadenocarcinoma of

the parotid gland

Dimitrios Vomvas', Stavros Kallis?, Petros Polyviou, Haris Charalambous*, Nicos Katodritis'

ABSTRACT

Low-grade cribriform cystadenocarcinoma (LGCCC] is a very rare tumor of the parotid gland
with favorable prognosis. This is a case report of a 77-year-old male patient, who presented
with a painless mass in the right preauricular area. Computed tomography revealed a 3x2cm
inhomogeneous mass in the right parotid gland with moderate inhomogeneous enhancement
and areas of low density (cysts) after intravenous contrast administration. Fine needle aspiration
(FNA) cytology was consistent with benign salivary gland neoplasm suggesting an
adenolymphoma. A few months later the patient underwent a right superficial parotidectomy.
The final diagnosis was LGCCC. The patient did not receive any adjuvant treatment.

Key words: low-grade cribriform cystadenocarcinoma; parotid gland; salivary glands.

INTRODUCTION

Most patients with a parotid gland tumor pre-
sent with a painless mass or swelling in the
preauricular area. Differential diagnosis inclu-
des salivary cysts; salivary gland stones; he-
mangioma; lymphoepithelial cysts; chronic
sclerosing sialadenitis; lymphadenopathy
from infectious disease; inflammation of the
parotid gland; lymphoma; metastases from
other primary tumors; and primary malignant
disease. Salivary gland tumors vary conside-
rably in their histological patterns and beha-
vior. Table 1 lists the benign and malignant
tumors of the salivary glands according to the
2005 WHO histological classification [1].

LGCCC is an infrequent tumor of the salivary
glands with a favorable prognosis that is
recognized as a variant of cystadenocarci-
noma by the 2005 World Health Organization
classification [1, 2]. In medical literature there
have been reported cases describing these
tumors with various terms like "low-grade
cribriform cystadenocarcinoma”, “low-grade
salivary duct carcinoma’, “intraductal carcino-
ma" and “carcinoma in situ” [3]. This tumor
mainly arises from the parotid gland and does
not metastasize to the lymph nodes. Preope-
rative computed tomography and magnetic
resonance imaging usually reveal a well-
defined polycystic mass without evidence of
invasion of the surrounding tissues. These
tumors have a very good prognosis after ra-
dical surgical excision. In this report, we pre-

sent the case of a LGCCC of the parotid gland,
the first reported in Cyprus.

CASE PRESENTATION

We report the case of a 77-year-old Cypriot
male who noticed a painless mass in the right
preauricular area. He mentioned the excision
of a lump in the same region five years ago,
diagnosed as adenolymphoma. Adenolym-
phoma is a benign glandular tumor usually
arising in the parotid gland and composed of
two rows of eosinophilic epithelial cells with a
lymphoid stroma, also called “papillary cysta-
denoma lymphomatosum” and "Warthin's
tumor”. Preoperative fine needle aspiration
biopsy, performed in February 2011, showed
some lymphocytes, a few macrophages and
aggregation of normal epithelial cells exhibi-
ting some signs of oxyphilic changes. The ap-
pearance was consistent with benign salivary
gland neoplasm with evidence more sugge-
stive of adenolymphoma. A computed tomo-
graphy revealed a 3x2cm multicystic tumorin
the right parotid gland with moderate inho-
mogeneous enhancement and areas of low
density after intravenous contrast admini-
stration (Figures 1 and 2. A few months later
the patient underwent a right superficial pa-
rotidectomy with facial nerve preservation.
Microscopically, the neoplasm was compo-
sed of widely dilated cystic structures lined by
epithelial cells, which were flat in some areas
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Figure 1.
Pre-contrast axial CT scan shows an inhomogeneous
3x2cm mass in the right parotid gland (arrow).

Figure 2.

After intravenous contrast administration, the mass
presents moderate inhomogeneous enhancement with
areas of low density (cystic).

Tahle 1.

WHO histological classification of tumors of the

salivary glands.

Malignant epithelial tumors
Acinic cell carcinoma
Mucoepidermoid carcinoma
Adenoid cystic carcinoma

Polymorphous low-grade
adenocarcinoma

Epithelial-myoepithelial carcinoma
Clear cell carcinoma, not otherwise
specified

Basal cell adenocarcinoma
Sebaceous carcinoma

Sebaceous lymphadenocarcinoma
Cystadenocarcinoma

Low-grade cribriform
cystadenocarcinoma

Mucinous adenocarcinoma

Oncocytic carcinoma

Salivary duct carcinoma
Adenocarcinoma, not otherwise
specified

Myoepithelial carcinoma

Carcinoma ex pleomorphic adenoma
Carcinosarcoma

Metastasizing pleomorphic adenoma
Squamous cell carcinoma

Small cell carcinoma

Large cell carcinoma
Lymphoepithelial carcinoma
Sialoblastoma

Benign epithelial tumors
Pleomorphic adenoma
Myoepithelioma

Basal cell adenoma
Warthin's tumor

Oncocytoma
Canalicular adenoma

Sebaceous adenoma
Lymphadenoma
Sebaceous
Non-sebaceous
Ductal papillomas

Inverted ductal papilloma
Intraductal papilloma
Sialadenoma papilliferum
Cystadenoma

Soft tissue tumors
Hemangioma
Hematolymphoid tumors
Hodgkin lymphoma
Diffuse large B-cell
lymphoma

Extranodal marginal zone
B-cell lymphoma

and showed a proliferative cribriform pattern in several
areas. The neoplastic cells were flat cuboidal, had abundant
eosinophilic cytoplasm and vesicular nuclei with prominent
nucleoli and a moderate degree of pleomorphism. Scattered
mitotic figures were present. Some of the cystic lesions had
evidence of peripheral invasion associated with desmopla-
sia. The final diagnosis was LGCCC of the parotid gland. In
view of the rarity of the tumor we asked for a review of the
histopathology specimen, which confirmed our diagnosis.
The patient has no facial nerve paralysis after the superficial
parotidectomy and did not receive any adjuvant treatment.
He remains under observation.
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DISCUSSION

LGCCC is a very rare tumor of the salivary glands and it was
first reported by Delgado et al. in 1996 [1, 4, 5]. The World
Health Organization recommended the name LGCCC to
prescribe this variant of salivary duct carcinomas [2]. These
tumors usually arise from the parotid gland. The incidence
of LGCCC of the parotid gland is estimated to be less than
1%.

Most patients with LGCCC are elderly and present with a
painless mass or swelling of the preauricular area. Neuro-
logical signs or symptoms, such as facial nerve paralysis,

are absent. It concerns a slowly growing tumor which does
not metastasize to the regional lymph nodes. Computed
tomography or magnetic resonance imaging of the parotid
gland are necessary for the assessment of these lesions and
mainly reveal a multicystic mass with well-defined margins.
Radical surgical excision with total parotidectomy is the
cornerstone treatment for LGCCC.
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Erratum

In the Letter to the Editor entitled: “On the role of clinical practice guidelines in oncology”, written by Dr Evangelia Razis and
published in the June 2012 issue (FCO 2012 Jun; Vol. 3, Issue 2, p. 66), first column, fourth row, it reads “developments” whereas the
correct word is “development”.
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Ot aoBeveic mpénet va aElo)\ayouwm yia atoiyela didtpnang Tov yaotpevtepikod owhiva f nepriovindag. H eumepla ano Khwiké Sokég ayetd i Ty avayeramion didppotag
avBeKTIKrC 0 51} ) kohiTidag efvat én. Qoto00, lval 5uvumvvulr|gu6aunoq)nn po Biikn ,.upuvum 010 0yHa e
P0ELdI}. Ze KAVIKEC BOKIpé, Tp ke pdma€ oo infliximab 5 mg/kg, extog edv i Tpémetva { yettat didapnon
o0 Yaotpevtepikol owiva i onpauia (BAéme Ty ﬂzpl)\nwn Xupampmmmv Tov Mpoidvrog yia 10 mﬂmmab) Hratotogikdrta mou ouvdéetat pe To avooomontikd: To YERVOY
oxeriCetat pe ooBapn natotoSikomTa Optevn e 10 (pOp nmmkn uvanupmu el uvmpzpﬂal 3 K}uvu(z( 60Kl|.|z( (Bhéne nupaypamc 4.8). Z¢ aoBeveic
Tiou éhapav uovoﬂzpunzla Jie YERVOY 3 mg/kg oty MDX01020, 0 xpovoc hqul zkén)\mcn JéTplac éug aoBapq(n 193p B 25)n o ouvdéetat ie 1o
uvouonomnko Kupavene ano 3 éwg 9 pdopddeq and mv Evup{n e Szpunzm( Me kateubuvripieg ypauuecyla TV avTIETdmon uxmlouavx( e To mpuwrdkohho, 0 Xpovog éwg TV
unoypnon kupdvenke and 0,7 éwg 2 zBﬁouuéz( 0 nnum(z( TpavaapIvaceg kat 1 yohepuBpivn npzwzl va aglohoyolvrar mpwv and kade Soan Tou YERVOY, kaBa mpowpeg
Epvumnpmkz; petapohég unopa va natiuda Optevn) jie To (Bhéme napdypago 4.2). Auérioeic o€ LFT eivat mBavo va avmnuxﬂouv
amouoia KNVIKQV UpTwdTY. Mpénel va a{lc)\oyovvml avéroel m AST kat g ALT 1 m¢ 0)\|Kr|( XohepuBpivng pog anokAelopd Nomav artiwv kakmunc U nnumg
oupnepiapBavopévay hotaéewv, eEENENS me voaou ] cpupuakzunkwv TIpOIOVTWV Kal va nupako)\oueouml fog Ty unoypnr Toug. Bloyies rimatog amo aoBeveic mou eiyav

0 uxmlouavn 130} b ya). Ia aoBeveic e au§nuévn AST 1y ALT oto

6, katéderéav arotyeia oeiag heypioviig Kat
€0pog Twy > 5-< 8 x ULN 1} ohikr) xohepuBpivn oo ebpog Twv > 3-< 5 x ULN mou mBavohoyettar ot oetiCetau e to YERVOY, mpémet va mapaleimetat n mpoypapatiopiévn 86on tou
YERVOY Kat wpmﬂ va wapuxo)\cueouvml ol LFT focmy unoypnon. Umv Bd\nweouv T emnzéu LFT (AST kat ALT < 5 x ULN kat ohikrj yohepuBpivn < 3 x ULN), o YERVOY propei va
6on. Adgeig mou Bpdocwv, Sevmpémeiva i (ma a 4.2). T aoBeveic e
uuincslc me AST 11 m( ALT > 8 x ULN mou mﬂavo)\ovenm on uxm(cvml pET0 VERVOY 1) Bepaneia "p{"{l va dlakometal opwm«l (BAéme napdypago 4.2) kat mpémet va {{Klvnasl
apéows ovotnaTik evboghéBia Bepaneia pie Koptikootepoerdr) uhnMi ddong (m.x. pebukmpedvigordvn 2 mg/kg npepnaies 1 16odbvayio). Ze autols Toug aoBeveic, mpénet va
Ovrat ot LFT éwg mv inon. Otav unoywpolv Ta (ruum’)uaw Kat oua)\onomem)v o au{r‘mzl( v LFT, n évapln BaSulaia( peiwong kat Slaxomg Twv
KOpTIKDOTEpOEl5wV Tpémelva Buul(ﬂm ouy KAVIKT} unoq}aun H pabyuaia uslwcn Kat Stakom mpémel va vlvzml |iéoa ¢ Sidompa mu?\axuncv 1 iiva. Avéoeig Twv LFTs katd ul
Babyuaia peiwon kat Siakom i va peavénon me doong P Kat Bpadurepn PaBpiaia peiwon kat Saxom. a aoBeveic pe onuavnkic
quéfoel Twv I.FT Tov eivat avesknxcl 3 pranaa e KOpTIKDOTEpOElBr], elvar Suvardv va e§etaatei n mpoabijkn evog evahhaktikod uvoaommom)mkou Tapayovra o1o Oyjia e
1 Ze KAWIKéC Sokipéq, fy popetihn o aoBeveic wpic OKptor) o€ Bepaneia e kop {aoav avénon Tou
LFT kard v Babjuaia peiwon kat takom Koptikootepoetbav mou dev avtamokpwatav og avénon e Soong Twv Kopnkompoaéwv (Bkns mw I'Izpl)\n\pn XapakmpioTikav Tou
Mpoidvrog yia m uvkowalvo)\lkn HogeriAn). Aeppiatikéc avsmeuum{g avtidpdoeic mov ouvbéovtar pe To avooomountikd: To YERVOY oyetiCerar pe oopapég Seppatikéc avemBopnteg
(wnépuozl( Tou unopa va ouvbéovtal pe 10 ﬂVOUD"OlnIIKO eavmnq:opu( oIk E"lBEpl,llKl] vekpohuon éyel avuq)spezl o€ kKhvikég dokipié (BAéne napdypago 4.8). E¢avBnyia kat
Kvnopog enayopeva and YERVOY 1y ftav KUpIm( fima i pétpia (Bueuuu 11 2) Kat avianokpivoviav o€ GupmTwyaTIK Bepaneia. Ze uuSsva( mou éhapav unvoﬂ{punsla e YERVOY 3 mg/
kg ouy MDX01020, o Bluum( XPOvog éwg Y ekdihwon pETpiwy €wg dopapuv iy 6pwv (BaBliod 25) Sepyiatiked pd nrav 3 {Bﬁouuéic (EUpO(
0,9 éwc 16 €BSopddec) amd my zvup{n m Bepaneiag. Me e1diké yia To mpwtokoMo KaTeuBuvTIpIES YPapIHES Yia TV aVTIHETA '
epuTTQ0eLC (87%), o€ Sidyieoo ypdvo amd Ty exdilwon éwg w vnc)(wpnvn 5 {Bﬁouué{( (0pog 0,6 ¢ 29 Bdopddec). E{uvﬁnuu Km Kvnopog {nuvouzvu and VERVOY Tipémel va
avtipetwnilerar pe aon m ooBapotnra. AoBeveic e wia fima éw pétpia (Babpiod 1 wg 2) Sepparikr) avemBopnm avridpaon pmopodv va napapeivouy ot Bepaneia pe YERVOY pe
OUUTWHATIKY Gspunzia (mx. avriotapvikd). Ma fimo éw pérpto e§avBnpa i kvopd mou eppiével ya 1 éwq 2 efbopddec kai Sev Behtidveral e TOMKA KOpTIKOOTEPOEION, MpéMel va
Eexwnoetn and Tou otopatog Bepaneia pe KOpTIKDUTEpOEl5n (mx. npe&vt(cvn 1 mg/kg ana{ npspnulw( ] woBuvuuo) Ta aoBevei e pa sopapr} (BaBpod 3) deppatik avzmeuumn
avtibpaon, nmp én 6on Tou YERVOY Bampémeiva Edv Behtiwbodv fima (BaBou 1) 1 umoywprioowv, n Bepaneia quERVOY pmopei
va ouveloTe kai ndk oty Endyievn mp é Boun Adoeig mov mapaei Myw I(l( avtibpaong, dev mpémet va umokaBiotavrar (Bhéme napavpa(pn 42).
To YERVOY mpénet va Stakdmerat opiotikd o€ aoBevei e éva mohd coapd (Baeucu 4) e€dvnpa ooBupc (Babpou 3) Kkvnopd (BAéne napdypago 4.2) kat a npmﬂ va Eexvijoel
apéong aumnpunkn evbophéBia Bepaneia ie vpnhés dooei (mx. 9/kg/npépa). Otav zhevxﬂsl 0 {iuvenuu o KV[](IIJU(, ] zvup{n e

Kapdaké Siatapayéc

01 ouyvé appuBuia, komkn papyapuyn

Ayysiakéc Siatapayéc

TugvéC [unéraon, é€aun

0y1 ouyvé ayyeiina, ayyelomdbeta®, mepioepukr} ioyaia, opBootatiki vmétact

Awarapayéc Tou avanveuoTikoy ouoTHUATOC, Tou Bpaka Kal Tou pEcoBwpakiov

JuyvéC duomvola, Briyac

‘0xt ouxVEC f pKeld, 0UVOPOpO o€eiac fic Suayépetac?, 81 Bnon mvevpova, veupovik oidnpa, mveupovitida,
aMepyikn pwitida

Marapayéc Tov yaotpeviEpiKol

Tohd ouyvég Sidppota’, épetog, vautia

JuyvéC YaoTpEVTEPIKIY atoppayia, kohitda®, Suokohiotnta, yaotpooioopayikn nahvdpopnan, koiako dyog

‘0xt ouxvég 1aTpnon Tou yaoTpevtepikod cwhiva®y, Sidtpnon Tou mayéog eviépou®, Sidtpnon Tov eviépout, meprtovitide?, maykpeatitida,
evtepokohitida, yaotpikd éNkog, £Ako Tou mayéog eviépou, 0100¢ayiTida, eedc®

Awarapayéc Tov ymatog Kat Twv XoAn@opwv
Juyvé uotohoyIki NaTIKA etToupyia
01 ouyvé matiki avendpkela®, nnatiuda, nravopeyalia, iktepog

Marapayéc Tou dépparog Kat Tou umodopiov 10ToY

ToAs ouyvég 6avnua’, kvnopoc!

JuvéC Sepuarinda, eptBnya, Nevkn, kvidwon, akwnekia, vuktepivoi 1bpwee, Epodepyia

0y 0uyvéC o€k Embepykil vekpohvon®”, Aeukokutrapokhaotik ayyeiitida, anogohidwon dépuatoc
A é 5.

Awatapay£ TwV VEQPWY KAl TWV 0Up0QopwV 08wy

‘Oil uvivé: vsiﬁlxﬁ uvsm’lﬁkim“ onzléaﬂmovsgﬁiﬂﬁu" vegpiki) owhnvapiaki oééwon
Awarapayéc Tou avanapaywyikoy GUOTAHATOC KAl TOU Bagtol
01 ouyvéC aunvdppoia

Tevikéc Slatapayéc Kai KaTaoTdoeLg g 08ou xopiynong

[Saeumlac peiwong kat Slakomig Twv Koptikootepoeldwy mpénet va faciletal omy xhvu(r] andpaon. H fabpuaia uﬂmun Kat Blumm] Tipénel va yivetai péoa o€ Sidotnyia X

[Mohoouyvec | kémwon, avtidpaon tng Béang éveang, mupetia

JuyvéC piyn, e§aoBévion, oidnua, dhyog

01 ouyvéc To\vopyavikn avendpketa®, oxen{opevn ie T éyxvon avtiépaon

Mapakhwikég efeTdoeic

TuyvéC auénpévn apvotpavopepdon e ahavivng', auénpiévn aomapTIkn apvotpavagepdon’, auénpévn xohepubpivn aipatog, petwpévo
OWUATIKD ﬁn’go(

‘0x1 ouyvéC me NIatikig A avénpévn kp | aipatog, auénpévn Bupeogtdotpdmog oppovn aipatog,
Helwpévn Kopn(o)\n aipatog, HEwpEVN KopTIKOTPOPivN aipatog, uu{nusvn Nmdon’, auénpévn apuldon aipatog!, pewpévn
TEOTOOTEDOVN ijaTog

a Orouyvo ﬁum(ov 1010¢ OUYKEVIPUTIKG 0TOIYela and 9 KAwiké¢ Sokipég mou e€étaoav o YERVOY 3 mg/kg 6on oe pehdvipia.

Tpiva. Nzugo)\oyu(z; avemBopnTec avuidpdoeic mou suvbéovrat pie To avoomountikd: To YERVOY uxm(sral Je ooBapéc avuibpdoelg éovtal e To
uvuuonmnnko Ouvumq)upc abvdpopo Guillain-Barré éxet avagepBei oe khwikég dokipéc (BAéme mapdypago 4.8). Exouv emiong avaq){pSzi OUUMOpATa opmﬂ(nvm i€ puaoBévela
gravis. O1 aofevelc mopei v napovoidaouy ik abuvaysia. Mopet axdyn va napovotaotel ok vaonuezm Ave€ynm kavnukd vewpondbet, i) adovayia f aiobyk
veopondfeia riov duapkel > 4 népec mpéret va Kat B mpénet va mn aftia, o GG T vooou, hoypéelc, petaBohikd obvdpopia Kat
QUpHAKEUTIKA npclcvm Tia aoBeveic pe uapla (Baeuou 2) vzupcnuesm (ki e 1 xwpic awobik) mou mBavov ogetiCetar e To YERVOY, Ba mpénet va napadeinetal n

éxpaon.

v ﬂpouem( nhnpoq)npm( OETIKA 1€ QUTEC TIC. mﬂavm( tp)\ivuovwéﬂc ﬂvzmeuum(( evépyeteq napéyovrat oty lepiypagi emiheypéviv avemBipnTwV evepyeldv» kat Ty mapdypago 4.4. Ta
Oedopiéva oy QUTECTIC Kuplu)c TV Enelp Jua pehém Odong 3, Tv MDX01020.

§ Avagépovral o€ mpoopareg pzmzc EKTOg JeNd

MpdoBerec avemBopnTes evépyeleq mou dev avuq)ipovml otov Mivaka 2 € zxouv ﬂVﬂq}[pBEl [3 auezvzlc miou éhapav dhheg dooeic (eite < 1 > 3 mg/kg) YERVOY o khwikég Sokiiég

pehavidpatoc. Auté ot npouﬂa{( avtibpdaeic mapouaidoTkav heg o auxvcmm <1%: unvwvlqu(, Jwokapditida, Kapélouuonaezm qutodvoon natitida, moAUpoppo epibnua,

Eivta oty évapén, 0 aoBeviic pmopei va Eavapyioei To YERVOY atny endpievn mpoypaypatiopiévn 86on. Adoeic nov n
nupu)\s[novmlhdeulucavemeuumncavﬂﬁpuun:Bzvnpénﬂvaunukuemnlvml E)\Qnenupnvgu$o4pl) ToYER\%anmwnBmxc?mmll;plgnfaxgu%zvagpzloﬁagn (BaBoi 3 avrodvoon veq;pméu auurnmuam spoidlona e acBtve gmw}g:ﬂzuzgﬁ"wemou adpitiéa, Kpomwmn apmpmbu ngf:ﬂ;&;a;ﬂ;u‘ﬂ"";&'ﬁszlgglﬁg"%gﬁl
14) auoBikr} veupondBeta mou mbavohoyeiar Tt ouvéetar e To YERVOY (Bhéme mapdypago 4.2). Omuezvacnpznavauvnunwmlovmluuuqzwvausnr fIpLEC Ypapé WP'GUFI aToupa, TpurEioupi, uEIMMEVFI GupeosBTponog oppiou uluuw; umuwn VOVUGOWOWIVH ajarog, ety Bupocivn
Tou 18pUpatog yia Ty Slayeipnon ataBikic veupomdBelag K(ll"pE"ElVﬂ Eexwijoouy apéow szunp)\sBm Bepaneia pe ! f (. ovn) 2 mg/kg/nuép . Mumwmkmmmwmpmwu o000 el ' vy vemBiunToY m ;M 6€aips0n T TEpUTIG 1G0T m'm o i vmncm'l . U")\EVUEVE:’
Mlpoodeurikd andSia k¢ veupordBeiag Baipéie v Bewpeita o ogeriortat e T TOYEWOY“""'E' b evépyetecBaoiCoviar o acBeveicnov ehapov YERVOY 3 mg/kg (n=131) YERVOY 3 mg/kg 6 }4£ gp100 (n = 380) o€ ua pehémn Odong 3 ou
0¢ aoBeveic e ooPapr} (Babyiol 3 1 4) kinrik faptitucamoloyiac (Bhéne e 042). V6oxglvomeﬂarmuouvémm £ T0 QVOOOTOUTIKO: TOYERVOVpnopu b (4 A oo (MDXO1020, éne napiypago 5.1). O ip vpauuécvamv | TN :

va mpokahéoet Qheypovi] TV opyAviy Tou evBoKpIIKOY CUOTIATOG, QVEndpKeld Kat Kat ot aoBeveic
mopei val Tapouatdgouy i 91k oupTTidaTa, Ta omoia mopei va potdlouy pe Mo aita 6 pauamon ooV £yKépaho 1} umoKejievn v6oo. T ouyvotepn Kk eova
oupmepthapBaveral n kepahahyia kat ) komwon. Z1a oupmdpata pmopei va oupmepihapBavoviar eNelppara tou omtikod mediov, allayég TG upmEPIPOpdc, latapayés Twy
nhmpo)\uwv K umotaon. Emvzqnplélakn Kpion wg umo W uvumwpmuv Tou aoBevoug mpémet va amokheietat. H kKAwikij umeipia pe zvéokpwunuezm oxetopevn e 0 YERVOV
eval T aoBevei mov éhaBav RVOY 3 mg/kg oty MDX01020, axpovo(Ew(mvtxﬁq)\monuapmczmc 0 copapric (BaBpiob 24) evd

EVEPYELWY MEpIypapovTal TV nupuvpqu 44, Fumpevr{plk{( avtiépdaei mov ouvbéovrat e To avooomountiko. To YERVOY oxetiCerat pe doBapég vumpevupu({( avuibpdaeig mou
ouvbéovtal e To @ Noyw Sidrpnong Tou yaotpevtepikol owhijva éxouv avagepBei o < 1% Twv aobevav mou éhapav YERVOY 3 mg/kg 3
ouvbuaoyo e gp100 T opdda pe povoBepaneia pe YERVOY 3 mg/kg, avagépbnke Sidppota kat kohinda onmuaénnovz Bapimac oto 27% Kat 1o 8% avriotoga. H ovxvtm]m
aopapnic (Baeunu 34 4) Sidppota kat coBaprig (BaBou 3 1} 4) Kohnéu( fitav 5% yia 1o kaBéva. 0 Sidyieoog ypovog wg TV zKBn)\mun goapwv i Bavatngopwv (Baeucu 3¢ugs)

Tiov ouvbéovrat e woa nmv 8 z[}éouabs; (e0poc 5 € 13 eBdopadec) and apxn e szan{mc Me kateuBuvripieg vpuw{( yiamy

Yaotpevtep p

oxeTt{OpevnG e To avoaomotnTIkd Kupdvenke amd 7 éwg nspmuu 20 €Bdoyades amo v évapén e Bepanciac. Evdokp 13 6mou
€ KNIKEG SOKIEC, rTav yeviKidg eNeyyopevn e avoookatactaNtikii Bepaneia kat Bepaneia i opuavwv Edv uuuyAuvv fimote onpieia fic kpiong dnm(
oopapij aguddtwon, unétaon f katamhngia, ouviotdrat dyeon xoprynon evoogAEp e P f Spdon) kat 0 aoBevric Ba mpénel va ynBei yia

e To MW n 0 ||zpu||wu 16 (90%), e tdpeao xpovo amo T ekbrihwon wg Ty umoywpnon (opiletal
["'q ﬁz)mwun 0t fima [Baeuou 11 Mvolspo om ao[ﬂaptm]m Kkatd mv zvap&n) 4 epdopade (evpoc 0,6 éw 22 efdopddec). Ze kKNikéq Sokiyiés 1 Kohinda mou ouvéetal jie To

v napouaia onyaiag i MotoEewv. Edv undpyouv onpeia emveppidiakic uvsnnpkzla(, aMd o uuﬂzvq( Bzv Bpioxeral o€ zmvsq)p\ﬁlakq Kpion, mpénet va €€TaoTolv mepartépu
napakwikég eSetdoelc oTic omoie iBaverat ) a€loAoynan epyaoTnplak@v Kat ehéyuv. Hn{m)\avnun WV AMOTENEOATAY TWY EPYAOTNPIAKWV ENEYXWY yia
TV ENeyyo TG eVl (¢ hertoupyiag mpémetva {aimpw unamv £vapén Bepaneiag pe 0 poetdiy. Edv ou i Eheyyor g umdguang A epyaotnp

Eheyxotmne (¢ hetoupyiag €ivat pn guatohoytkoi, cuviotdrat p X g pe upnhéc dooei v (. Bz{upsen(ovn 4mg avd 6 Wpec 1} tooSlvapo)
WOTE Va avTIPETWOTe 1) GAeypov Tou abéva katn mp oo tou YERVOY Ba mpénet va "ﬂp(l)\ilqlﬂil (BNéme mapdypago 4.2). Avti} T oTiyp eivat
ayvwoto edv n Bepaneia pie KopTikooTepOEIdH) avaoTpégel TV nésvmn duahenoupyia. Ba npénet enion va Eexioet katdNnhn roKatdotaon oppovav. Eival mbavd va eivat
anapaitnT pakpoypovia Bepaneia e unokatdotacn opyiovv. Otav teBodv umo éheyyo Ta DyaTa ot @ 1plakéq TG Kat eivat eggaviic 1 Beltiwan Tou
aoBevo ouvoNikd, pmopet va ouvextotei n Bepaneia e YERVOY kat n évapén e adpiaiag peiwong kat Stakomig Ty KOleKOOTEpOEIMV pénetva aoiletat oty khwiki} anogaon.
H Babyuaia peiwon kaw Siakom mpémet va yivetat péoa o€ didotnyia Toukdyotov 1 piva. AMec avemBupntec avudpdoeig mov ouvdéovat e To avogomoutikd: Ot mapakdTe
avemBoynTeC avaidpdoeig mov mBavohoyeiar ot auvSéovtal e To avosomoinTikd, xouy avagepBei o aoBeveic mou éhaBav povoBepancia pe YERVOY 3 mg/kg otnv MDX01020:
payoelditida, nwavogihia, avgnon Amdong kat ometpapatoveppitida. Emmpoodérwc, ipitia, ayohutik avarpia, au{naslc uuu)\um](, no)\uopyuwm ﬂVﬂmpKEl(l Kat veupovitida
éyouv avagepBei oe aoBeveic mou éhapav memtidikd epBohio pe YERVOY 3 mg/kg + gp100 oty MDX01020 (BAéne napd 48).A B pe (BaByuoi 3 n4) eval
mBavo va amartnBei {a pe upnhéc Sooeig poetv Kat Stakom} Tov YERVOY (BAén: 42). rm 80, tpiudan 13
70 YERVOY, Ba mpémet va €etalerat  Xprion TomKwv Kop P0EI00V 0T HOpr} TwY 0QBANUIKAV OTaYOVWY OTTLC aubeikwal tatpia. Eu Eibioi n}\uenau i: AoBeveic e ogBaliko
pehdvwyia, mpwtomaBéc pehdvepia Tou KNE kat evepyéc Hetaotdaeis Tou eykeqpdhou dev aupmepieNipBnaav oty mhotikn) khwikij Sokiy (BNéme mapdypago 5.1). Avtidpaon oty
yyuon: Ymipxav p HEVEC avapopég ooBapiv oewv oty éyuon oe Khwikég dokipec. e mepimwon ooBapc avtidpaon oty éyyuon, 1 éyxuon YERVOY mpénet va
Slakomeratkatva xopqyznm KmaMnAn 1aTpik Bipﬂﬂilﬂ AoBeveic e fma n Jétpla avtidpaan oty éyxuon, pmopouv va AdBouv YERVOY pie mpocekikii mapakohouBnon. Mropeiva
Anq)ﬂzl unon 1 mpogapj | aywyn e QVITUPETIKG Kat k. AoBeveic e autodvoon vooo: AoBevelc e 10Topikd autadvoan véoou (eKtd aro Azuxn K ENaPKGC

svéokplvnc, omug 510}10¢), (v Y10 TOUG OT00Ug
svzpvo uumuvoan v600 1 yia Siatipnon pexd an petay upvuvnu bev ViBnKav o€ KhVIKEC éompz( To ipilimumab efvat zvmxum( mv Txlrnupmv Tiov
kaBiotd duvar v v plon (BNéme mapdypago 5.1) kat eivar mBavo va mapépPet otrv avoookataotaktiki Bepaneia, yeyovdg mou odnyei oe mapofuod g

urokeljieng véoou ) auénuévo Kbwwo unoppwnc o Hooyedparoc. To YERVOY mpénet va arioedyetat o¢ aofeveis e 0oBapi evepyo avtodvoan vBoo, o€ MepITTIO0EI a1 omoieg
TEpaITépe ik yia ) Cwr kat {rat e mpogoy o€ ANNoug aoBevei e (0TOpIKG aUToAVOaTG VOO, HETd
ano ﬂpOUEKIlKI] z&mun Tov evdeyopievou KIV6UVDU otpz)\ou( 0{ aoyukn) Baon. AoBeveic mou akohouolv Siara pie eheyxpevn meplektikdtTa o€ vdtplo. Kabe ml autol Tou
QappakeuTikod mpoidvrog meptéyet 0,1 mmol () 2,30 mg) vatpiov. Oa mpémet va AapBdvetat umoyn katd v Bepancia aoBevav mou akohouBody Siarta e eheyyopevn MeplexTKOT T
oe vatplo. 4.8 AvemBupnteq evépyerec: Mepiknyn Tou mpogik aopdhetac: To YERVOY éyet yopnynBei e > 3.000 aoBeveic oe va khivikd mpoypayipa To omoio agloAoynoe
Xprion Tou e Sidgopeg dooerc kar Tomoug dykwv. Exto edv opicetar Slagopetid, Ta SeSojiéva mapakdtw amotumavouy Ty ékBeon o YERVOY ata 3 mg/kg oe Khvikéq SoKipég
pehavayatoc. 2T pehém Odong 3 MDX01020, (BAéme mapdypao 5.1), ot aoBeveic Ehapav éva iapeao 4 Sooewv (vpog 14). To YERVOY ayetiCetal mokd ouyva pe avemBipnteg
EVEPYELEC oV IpoKUMTOUV amd auénuévn 1 evtetapévn Spdon Tou avodomomnTikoU. Ot epIOOOTEPEC Ao AUTE, aTic omoieg aupmeptapivovtat coBapéc avtidpdae, unoywpnoav
petd and v évapén katdMnhng atpikric Bepaneiac 1 T Stakom Tov YERVOY (BAéme mapdypago 4.4 yia T avtipetmon avemBupnTwy aviipdoewv mou ouvdéovtat e To
avoooroutiko). Ze aoBeveic mov éhapav povoBepaneia pe YERVOY 3 mg/kg oty MDX01020, ot avemBipinec evépyeteq mov avagépBkav ouyvotepa (> 10% twv aoBeviv), fitav
Stdppota, e§avBnpa, kvnopdc, komwon, vautia, éetog, pelwpévn opetn kat kotiako ahyog. Ty mhetovotTd Toug fitav fimeg éwg pétptec (Babpiod 11 2). H Bepaneia pe YERVOY
Slakomke Aoyw avembupnTwy evepyey oto 10% Twv aoBeviv. Katdhoyoc avemBupntwy evepyelv oe mivaka: AvembpnTeq evépyetes mou avagépBnkav oe aoBeveic pe
TpoywpnEvo peNdvapia, ot omoiot éhaav YERVOY 3 mg/kg oe khwikéc Sokipiéc (n = 767), mapovaidlovtar otov MMivaka 2. Autéc ot aviibpdoeic mapovotdlovial avd katnyopia
OUOTHaTOC 0pyAvwY OUppwVa e TV ouxvoTTa. H ouyvotnta opiletat wg zEr’]( oAU oUyvEC (= 1/10), auyvég (= 1/100 g < 1/10), oyt auyvéc (= 1/1.000 éwg < 1/100), omdvieg
(=110 000 fug< 1/1.000), na)\u ondvieg (< 1/10 000). Evroc kabe katnyopiag ougvaTTaC Eppdviang, ot uvameuumzc evépyetec eplpavilovat katd gBivovoa oetpd coBapammc
Ta 13 0 o€ HLAA2*0201 Betikoug aoBeveic ot omoiot éaBav YERVOY oty MDX01020, fitav mapojiota jie ekeivamiov
Tnapatnpifnkav oto o KMVIKO npbypauun auvohikd.

Jie arotyeia @heypoviic Tou BAewvoydvou, e 1 Xpic EEENKWOEI Kat AepipoKUTTapIKI} Kat oubmpoq}l)\lkn Blnencm Hnatoto§ikomta nou ouvbéetat pe 1o
avoooromntikd. To YERVOY oxeriCerar ie oopapr nmatotogkotnta mou uvdéetat jie o avogomointiko. Oavatnpopog nrariki} avendpkela éyet avagepbe oe < 1% Twv aobevv mov
£€\aav povoBepaneia e YERVOY 3 mg/kg. Au€rioeic me AST kai me ALT omotaadrimote Baputntag avagépBnkav oto 1% Kat To 2% Twv aoBevidv avriotoiya. Aev uripyav avagopég
aoBapric (BaBpou 3 1j 4) abnang g AST 1 ¢ ALT. O xpdvog éwg T exdhwon pétpiac éwg ooPapric 1} Bavamgdpou (Babjiol 2 wg 5) nratotogikéTnTag Mo ouvdéetat e 10
avooomoInTIkd Kupdvenke ano 3 éwc 9 eBdopddec and my apyr m Bepaneiag. Me kateuBuvtrptes ypapéq yia my aviietamon oeti{opeveg ie To mpwtokoo, 0 Ypovog éuwg T
unoywpnon kupavenke amo 0,7 éwg 2 edopadec. Ze Khviég Sokipec, Bloliec imarog and aoBeveic mov eixav oTTa ogeTICopev e To 0, eyipdviaav oToieia
ofeiac pheypoviic (oudetepopiha, Aepgokuttapa Kat paxpopdya). Aepparikés avembuynTes avaibpdoel mov ouvéoveat jie To avooomotnTik. To YERVOY oyetiCerar pe dopapég
Sepparikec avemBopnTes avridpdaeig mov pmopet va ouvdéovtat e To avooomomTiko. Bavatngopog Toéikn embeppukr vekpohuon éxet avagepBei oe < 1% Twv aobeviv mov éhapav
YERVOY o¢ auvbuaopd pe gp100 (BAéme nupdvpawo 50). va opdda pe uovoespunsia e YERVOY 3 mg/kg, avagépbnke eavenyia Kat kvodc élawopmkr']( Bapumnag, o kabéva
010 27% Twv aoBeviv. E{avSnuu Kat Kvnauoc Enavou{vn and YERVOY frav Kup\w( fima (Babyiod 1) 1} pétpia (Babpov 2) kat ﬂVT(])prIVOVIuV [3 vvuvmuuunkn prunsla 0 didpeoog
XPovos éw¢ Ty ekdhwon pEtplwv éwg ooPapav iy Bavmnq)opwv (Babpob 2 £wg 5) 6zpuankwv avzmeuunrwv uvn&pavsmv ftay 3 ¢pBopaddec amo v apy m Bepaneiag
(e0poc 0,9 éuwg 16 e[&éouaéz: ). Me kateuBuvtripieg ypaypes yia my aviyiera ET Xopnon OTIC MEPIOOOTEPEC MEPUTTTELS (87%)
e didpeo xpovo amo Ty {Kén)\wlm £wq Ty unoywpnon 5 eBdopades (opog 0, 6zwg 29 Xﬂﬁmlnﬂm N é avuibpdoeig éovtan e 0.To
YERVOY oxeriCetat e doapég écavndpdoelg. déovtau e in-Barré éyet avagepBei oe < 1% Twv aoBeviv mov éhapav
YERVOY 3 mg/kg ¢ auvbuaopd e gp100. Zupmiopara optotdlovia e puacbévela gravis éyouv emiong avuq)zpea 0e< 1% w uoﬂszv Tou é\aPav mpn)\crepz( ool VERVOY 3
Kkhwikég dokipéc. Evdokpvondbeia Tou ouvdéovtat e To avouonolnnxc Ty opdda e ucvoSzpunﬂu e YERVOY 3 mg/kg, Bapimrag

010 4% Twv aofevav. E avendpkela, Kat | Bapurnm; (pépbnke o kabéva oto 2% Twv aoBevav. H ouyvomta
goBapod (Babpou 3 1y 4) umoimoguaiapiol uvuq)epenkz 010 3% Twv aoBevidv. Aev umpxav avagopés oo[}apn: 1) mokd 6oPapri¢ (Babyiol 3 1 4) emvegpiiakic avendpkelag,
unzpﬂupwzlélauuu ] unnﬂupwzlélauou 0 )(pnvoc éwq v exdihwon METPIG( g no)\u gopapri¢ (BaBpo 2 & éug 4) oyen{6pevng e T avVooomomTIKG EVBOK‘]IVOYI(]G{H]( KUpdvBnKe
and 7 éwg mpmou 20 €Bboyades amo v apy1 g Bepaniac. peTo Tou fiBnKe oe Khvikég dokipiéc, frav yevikig e}\evxouwn 113
Bepaneia unuKmamannc oppovav. ANkeg avemujnTeq avribpdaeic o ouvdéoveal e 10 6.0t mpuxmw avtibpdoeig mov yeftar 6nt ouvdéovtat
€ TO avocomounTiko, éxouv avagepBei oe < 2% Twv aoeviv mov éhaPav uovoﬂzpan{m e YERVOY 3 mg/kg: pay JwowvogiNia, abénon Amdong kat T
Emmpoodéra, ipinda, ayohutik avapia, auéfioeic apuhdong, molvopyavii} avendpketa kat veupovitida égouv avagepBei o€ aoBeveic mou éhapav YERVOY 3 mg/kg o€ ouvbuaopo
e memrikd €Bohio gp100. YERVOY 5 mg/ml mukvd Siéhupia yia napaokevr) iahdparog mpog éyxuon — Zuokevaoia: 1 @uahidto (yudhivo) x 10 ml e evberktiki} Noookopetak Ty
3.887,16 €, kau evbewtik Xovbpikr) iy Ty} 4.468,00 €. YERVOY 5 mg/ml mukvd Sidhupa yia napaokeur} Slahdpatog mpog éyxuon — Zuokevaaia: 1 Otakidto (yudhwo) x 40 ml pe
evbewiki} Noookopelaxr] Ty 15.548,65 €, kat evbeurikr) XovSpikei ur Ty 17.872,01 €.

Bon0rote va yivouv 0Aa ta ¢ Mo ac@ali: X v “KITPINH KAPTA"
Avagépate: ONEE 1i¢ avemBpneg evépyetec yia a NEA OAPMAKA NI
Tic ZOBAPEX avemBupnteC evépyeleq yia 1a INOITA OAPMAKA
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To YERVOY™ (ipilimumab) evéeikvutat yia tn Oepancia
TOU MIPOXWPNHEVOU (AVEYXEIPNTOU I} HETAGTATIKOU) HEAAVWHATOG
o€ evnhikoug mov éxouv AdBet mponyoupevn Bepancia.’

NMPOOAOX THX ENIXETHMHZX
2TO METAXTATIKO MEAANQMA

H dUvaun tov
AVOOOTIOINTIKOU
OLVOTNUATOC

H ommoudaiotnta tng
MTAPATETAEVNC
emmiBiwonc

« YERVOY™: O mpwTog EYKEKPIUEVOG TTAPAYOVTAG TTOU TIAPATEIVEL ONMAVTIKA T CUVOAIKN eMBiwon o€ acOeveiq
HE TIPOXWPENHEVO PEAAVWHA*?
« YERVOY™: Mia véa Beparneia evioxuong Twv T-KUTTAPWV TTOU EVEPYOTIOLE( TO AVOCGOTIOINTIKO GUCTNUA WOTE
QUTO VA KATAOTPEPEL TOUG KAPKIVIKOUG OYKOUG,.'

MNa onpavtikég mMAnpo@opieg ac@Aaleiag,
avatpé€te otnv MepiAnyPn Xapaktnpiotikwv Mpoidévrog tov YERVOY™
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*T¢ patuyaiomotnpévn, eheyxopevn dokipr gdong 3.
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