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Cancer: A Deadly Threat

About one in every four people in Western industrialized countries die of cancer. In
Germany, 238,345 of the 954,874 deaths in 2018, or 24.96 %, were attributed to
cancer. In 2000, a total of 838,797 deaths included 210,738 caused by cancer,
which is 25.12% (Statista Research Department 2020; Radtke 2020). These num-
bers have remained frustratingly consistent for at least the last 20 years. With the
advent of successful ground-breaking therapies, the picture might be expected to
look different. While the case fatality rate (CFR) following a diagnosis of cancer
has declined, this is also due to a considerable increase in the number of these
diagnoses. In 2018, around 18.1 million new cancer cases and 9.6 million cancer
deaths were seen worldwide. The number of cancer cases had increased by
4 million since 2012, but the number of cancer deaths only increased by 1.4 million
(Bray et al. 2018). Statistically, this reduced the CFR from 58.2 to 53.0%.

As recently as the beginning of the twentieth century, while medicine was
celebrating triumphs over cancer, doctors were also suffering bitter disappoint-
ments. The introduction of scientific methods into everyday medicine proved
considerably more arduous than the profession’s leading representatives, or even
the public, had hoped and expected. In 1900, the weekly journal Deutsche
Medicinische Wochenschrift published statistics, according to which malignant
tumours in England and Wales had increased from 2.5 to 4.5% of all causes of
death between 1880 and 1896, a relative increase of more than 80% (Reiche 1900).
Prussian Medical Adviser Robert Behla (1850-1921), author of an international
oncological bibliography published in 1901, wrote that the medical mind had made
progress with the problem of cancer and that although eyes had grown tired under
the microscope, research would not rest until it had wrested its secrets from nature
(Behla 1901, XXIV-XXV; Bauer 1989).
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Cancer Research and Therapy: Financial, Bureaucratic
and Ethical Obstacles Today

About 120 years later, one of the main problems for experimental cancer research is
funding. Financial resources are limited, leading to tough competition with other
research areas—a highly relevant contemporary example being the current
COVID-19 research. To obtain research funding, scientists are subject to strong
informal or formal pressure to publish their results as frequently as possible, and in
highly reputable journals with a high impact factor (IF). Increasingly, this may also
lead to unfair, mostly anonymous, accusations from competitors, resulting for
example in unjustified exclusion from publication in high impact journals or from
research funding. In the current, in part, ‘management-dictated’ environment, sci-
entists with non-mainstream, critical views and perspectives, who are not going
with the flow, have a particularly hard time obtaining research funds or getting
published in highly ranked publications.

Extension of scientists’ contracts is directly linked to their research success, as
measured in (ideally, ‘top’) publications (hence the dictum ‘publish or perish’) and
to successful grant applications (also increasingly linked to their track records in top
publications). An increasing number of academic institutions request their scientists
to publish at IFs above 5—publications with lower IFs are sometimes not even
counted when it comes to tenure decisions, or to budget allocation amongst faculty
members. With the researcher’s livelihood increasingly dependent on successful, or
even spectacular, research results, this pressure can lead to ‘polished’ or even
falsified research results. There have been cases of false experimental research
results which have led to human clinical trials that were ultimately negative, or even
caused harm to patients. The dependency of research on the impact factor and grant
money leads to excessive pressure on science. Frequency of citation (a crucial
numerator in the calculation of the IF of a journal) depends not only on the rep-
utation of a journal or a working group, but above all on the number of scientists
who are interested in the topic, which affects citation numbers. This results in, for
example, rare tumour entities or childhood cancers being represented poorly in
journals with a high impact factor, since the chance of citation is lower.

Other ethical problems of experimental research involve the use of human
clinical material. In the past, biobanks have been created without the informed
consent of the donors. Tumour cell lines were established that were still in use long
after the donor’s death. A famous example is the HeLa cervical cancer cell line that
was named after its donor Henrietta Lacks (1920-1951). Amazingly, she was never
asked for her consent for cell lines to be established from her tumour tissue.
Moreover, according to her biographer (Skloot 2010), extra biopsies were even
removed during her surgical procedure for the exclusive purpose of establishing cell
lines. This certainly would not comply with today’s ethical biobanking standards.
With regard to tumour cell lines used in current cancer research, there are repeated
incidences of cell lines that are contaminated or mixed up, and/or do not originate
from the original tumour entity the researcher has been assuming (Lichter et al.
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2010). This can result in publication of false data of which the authors are not even
aware, and to subsequent clinical trials with negative results.

The transition from experimental research to clinical research and clinical trials
is mainly dominated by pharmaceutical companies. They decide which target or
tumour entity should be further evaluated, depending, among other criteria, on its
potential future profits. Rare tumour entities are thus of less interest, and hardly any
therapies are approved by the EMA or FDA for the treatment of the majority
of these rare cancers, due to lack of clinical studies. One of the great problems of
clinical research—not only in oncology, of course—is financing the increasingly
expensive studies. The possibilities of initiating so-called investigator-sponsored
trials (ISTs) independently of commercial funding are very limited. In Germany, for
example, sponsors of independently funded studies include the German Research
Foundation (DFG), the Federal Ministry of Education and Research (BMBF) and
German Cancer Aid. The amount of finance these institutions are able to provide is
still not sufficient to support the high number of translational-clinical studies nec-
essary in the current era of personalized medicine.

During recent years, legal frameworks have led to an enormous increase in costs
when such studies are carried out. The funding framework for publicly funded
studies is usually very limited. It is thus no longer possible to take part in ISTs,
especially for smaller study centres. There is enormous competition worldwide
from studies initiated by the pharmaceutical industry, which are usually much better
endowed. As a result, ISTs in which the reality of care is better represented, and
which address open questions of care much more efficiently from the practitioner’s
point of view, are difficult to finance and to implement. Given this situation, the
question is whether and to what extent the scientific community can still participate
in the development of clinical-oncological studies in which important therapeutic
questions such as (i) multimodal settings (e.g., radiation therapy: yes/no?),
(ii) vulnerable patient groups (e.g., treating the elderly and/or infirm, children) or
(iii) therapy escalation (can the same effectiveness be achieved with a lower dose?)
are being addressed.

Another complex set of ethical problems is the fact that the increasingly
cost-effective and more widely available molecular characterization of tumours and
the associated identification of potentially effective molecularly targeted therapies,
do not harmonize with current approval practices. This has direct consequences for
doctor—patient interaction. Let us take a patient with a malignant melanoma and a
BRAF mutation as an example. Here, a combination of BRAF and MEK inhibitor
can be prescribed, at the health insurance company’s expense, in accordance with
the approval regime. However, this therapy is initially inaccessible to a patient with
biliary tract cancer showing a BRAF mutation. The molecular characterization of
tumours is now anchored in routine clinical practice in many places, and patients
rightly demand the best possible molecular characterization and therapy. This
means doctors are often able to offer a potentially effective therapy based on the
analysis of the tumour that is not covered by the health insurance company and
requires an application for ‘off-label use’ which may not be approved. While it is
good news that the EMA recently approved the first ‘tumour-agnostic therapy’ for
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patients with tumours and a NTRK fusion, molecular characterization already
provides us with many therapeutic options that may have approvals for individual
tumour entities, but not for all tumours with a dedicated molecular target, regardless
of the location of the malignancy. Nowhere is the speed of approvals keeping pace
with the therapeutic possibilities.

Nowadays, doctors are called upon to comply with an increasing amount of
documentation and bureaucratic requirements, for example in the context of certi-
fication, or classification into diagnosis-related groups (DRGs). This fact is cited by
many doctors as the main reason for poor job satisfaction. The scope of doctors’
activities has changed dramatically without the corresponding preparation being
solidly anchored in medical training. The same applies to the increasing digitization
of work processes in medicine. The increase in the privatization of hospitals and the
increasing economic pressure in the health care system also contribute to a con-
tinuously changing professional practice which has noticeably changed the role of
doctors—a move towards the health sector being seen as service providers. Last but
not least, the increasingly discussed ‘burnout pandemic’ amongst doctors working
in the field of oncology is a consequence of these circumstances.

A final critical consideration: in the context of the current COVID-19 pandemic,
Prof. Christian Drosten, an eminent German virologist and director of the Institute
of Virology at the Charité Hospital in Berlin, has identified a new battleground in
the fight for medical resources: “Something has to change in science, too: In
Germany, for example, medical research is very cancer-oriented. Infectious diseases
are—and we are not only noticing this now—extremely important in medicine. We
need a lot more research there. Antibiotic resistance is the next big problem. This
also applies to us in high-performance medicine. We see revenge when we neglect
areas of activity that don’t seem to affect us” (World Health Summit 2020). Is
Drosten right, will a new era of dispute over resources arise within biomedical
research and will we see a re-setting of priorities in patient treatment during the
2020s, such as a further reduction in the financial support given to cancer research
and therapy (already observed in 2020) to the benefit of research into COVID-19 or
future viruses? We believe and hope Drosten is not right. If we compare the number
of those who die from cancer and those who die from COVID-19 every day, there is
little to support this hypothesis. Even during a pandemic, we must not lose sight of
reality; for the benefit of these many patients we must maintain a balance, keeping
in mind the top killer diseases that demand the attention of the scientific and clinical
community every day.

Ethical Challenges in Cancer Diagnosis and Therapy

This book presents 18 different perspectives on the challenges to be faced by
research, diagnosis and treatment of cancer during the 2020s. This includes a look at
history as well as a critical consideration of epidemiological and biometric aspects.
Questions about the benefits and harm of preventive measures require not only
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scientific, but also ethical and legal reflection. The role of the public media in the
dissemination of supposed oncological knowledge must be viewed just as critically
as the recruitment of patients for controlled clinical trials. Opinion leaders and the
media should continuously keep in mind that they are talking about seriously ill
people who should not be under any illusions about the supposedly sensational
success of new treatments. After all, the perspective of the patient and their multi-
faceted suffering brings with it serious ethical problems, the unsuccessful handling
of which can sometimes lead, among others, to thoughts of suicide, challenges to
family relationships and ‘collateral’ diseases for cancer patients and their relatives.

Our authors contribute a holistic span of specialist expertise, from cell biology to
law to the history of science and medicine. Through their international perspectives
and culture-specific approaches, they enrich our view on cancer and the many
unresolved problems and dilemmas associated with it. The editors would like to
thank the authors who, through their contributions, have been selflessly involved in
the conception and realization of this book. The work could not have come about
without their generous cooperation. We would also like to thank our colleague Prof.
Heike Allgayer, MD, Ph.D., for suggesting this volume and for including it in her
Recent Results in Cancer Research series. Meike Stoeck, Sylvana Freyberg, Cor-
inna Hauser, Banu Dhayalan, Sudhany Karthick and Sindhu Sundararajan from
Springer Nature were always at hand to clear obstacles out of the way.

Mannheim/Heidelberg, Germany Axel W. Bauer
May 2021 Ralf-Dieter Hotheinz
Jochen S. Utikal
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Wolfgang U. Eckart

1.1 Introduction

A new book on the history of cancer, first published in 2011 under the title The
Emperor of All Maladies—A Biography of Cancer (Mukherjee 2011), has enjoyed
successful publication in Germany since January 2012, and has been highly praised
in the media. The author, Siddhartha Mukherjee, tells the story of the disease, the
suffering it has caused and the attempts by researchers to counteract this ‘scourge of
humanity’. In the US, the book has sold more than 300,000 copies, worldwide
nearly one million. Time magazine listed it among the 100 best non-fiction works of
the last 100 years and it won the prestigious Pulitzer Prize in 2011.

Siddhartha Mukherjee was born in New Delhi, India, and studied at the elite
universities of Stanford, Oxford and Harvard. He researches at Columbia University
in New York. The Emperor of All Maladies is a title evidently chosen also for
reasons of marketing; it reminds the reader of today of another big hit, although one
in the genre of film: The Lion King, Walt Disney’s (1901-1966) most successful
cartoon film since Mickey Mouse. Mickey Mouse and his companion Donald Duck
have been in the minds of all young people (and those who have stayed young) ever
since their film debut some 90 years ago, while The Lion King has been enthralling
young and old since 1994 as a moving feature-length cartoon film.

Both these anthropomorphic characters win viewers’ hearts. In contrast, how-
ever, to the harmless mouse with humanoid features and very human everyday
problems, The Lion King is a reminder of the old film theme of the permanent
struggle of good versus evil. Simba, the newborn son of the old Lion King, Mufasa,
is supposed to follow his father as a good ruler, but is soon confronted with

W. U. Eckart (D<)
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Mufasa’s younger brother, the malicious, indeed devilishly dictatorial character
Scar, who is competing with him for domination of the animal world. Good is, in
the end, victorious over evil and rules in the form of Simba wisely and benevo-
lently, leading the animal world back to peace and plenty.

But let us return to our author, whose anthropomorphic biography of a disease
has no happy ending; indeed, it basically fulfils all the conditions for a tragedy,
although the hope of a cure does at least shine through a little. Humanity has lived
with cancer for over 5000 years, and has been succumbing to it for just as long.
And yet, cancer is regarded as a ‘modern’ malaise, because no other illness has
shaped our time to such an extent. The names given to it are quite indicative: ‘the
king of all diseases’, or an ‘insatiable monster, hungrier than the guillotine’. In its
perfidious perfection, its adaptability, its resistance, cancer takes on human attri-
butes in Mukherjee’s tale. His story is a biography: it is the story of suffering, of
obsessive research, of brilliant ideas, of perseverance, but also of pride, arrogance
and countless mistakes.

Siddhartha Mukherjee dedicates himself to the subject with the precision of a
cellular biologist with historical ambitions and with the passion of a biographer. He
tells us fascinating stories: of the Persian Queen Atossa and how her Greek slave
may have cured her of breast cancer; of patients in the nineteenth century; of the
first radiation treatments and the chemotherapies they had to undergo; and again
and again he tells of his own patients. The Emperor of All Maladies gives us a
fascinating glimpse of the future of cancer treatment and delivers a brilliant new
perspective on the way doctors, scientists, philosophers and lay people have
understood the body in sickness and in health for thousands of years.

There is no doubt that Mukherjee has fittingly described this disease, its almost
human and demonic aspects, how it corresponds to our vision of the worst illnesses
and sicknesses that can possibly happen to us, especially since the fears awakened
by acquired immunodeficiency syndrome (AIDS) from the 1980 onward seem to
have ebbed somewhat in today’s society. But the book throws up a number of
questions which I would like to discuss in the following sections of this chapter. Is
it true, for instance, that humanity has regarded cancer as the Emperor of All
Maladies for thousands of years, or is this perhaps an ahistorical projection of
modern perspectives onto the past? Could it not be that cancer has only more
recently acquired such significance in human perception? If so, what were the
conditions leading to this new evaluation?

There is no doubt that we see descriptions of cancer in medical sources spanning
thousands of years, or at least descriptions of mostly horrible courses of illness,
which we dare to identify as owing to the symptoms described. I am deliberately
being very cautious here, for we medical historians have very good reason to be
extremely careful with diagnoses ex post. Not every ‘cancerous swelling’ of the
female breast, for example, will have been a mammary carcinoma. Certainly, we
meet the term—=karkinos, karkinoma, cancer—in ancient texts, and this is the
designation for hard-to-treat local illnesses, thus ‘malignant’ in this sense, generally
swellings, tumours then, and ulcers or abscesses. But the terms tumour and ulcer or
abscess are collective concepts covering many things; from ancient times to early
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modern times, they had nothing of the precision associated with them today (Eckart
2005: 448-452). Galen, in the second century CE, chose the image of Cancer, the
zodiacal crab, because he thought there was an exterior resemblance of the tumour
thus named—yparticularly that of the female breast—with the animal’s appearance.
These early forms of cancer are all of humoral-pathological origin, and result from
an excess of gall, which is why treatment consisted at first of the usual evacuating
methods (emetica, laxatives, blood-letting).

Later, however, after failure of these methods, the cauterizing iron and the knife
dominate; cancerous tumours are thus cut out or burnt away. These are certainly
ultimative, indeed heroic measures, although the patients are hardly likely to have
survived them for long. But we must make one thing clear at this point: in the
spectrum of diseases described from ancient times through the Arabic and Western
Middle Ages and the early modern period until well into the nineteenth century,
cancer remains a remarkable exception, and for this reason worthy of description—
it is by no means the rule. It certainly cannot be called the Emperor of Diseases.
The undoubted King or Emperor of maladies in Europe since ancient times is surely
the epidemic, the pest, the plague. Although ‘plague’ is the most common term
used, we must understand it as referring to a plethora of infectious diseases, among
which the plague proprie dictu certainly played a leading, but not the only, role.

Severe epidemics of smallpox, flu, typhus and measles, too, were part and parcel
of the misery, as were pandemics (referring to Eurasia of the time). Thanks to
palaeobacterial evidence, we now know that the Black Death, the great plague of
the fourteenth century in Asia and Europe, corresponded quite exactly to the
modern bubonic plague; it has been possible genetically to show the existence of
modern types of Yersinia pestis. Apart from these dramatic epidemics, we may
assume the fairly constant prevalence of deadly infectious diseases, indeed, they
seem to have been almost ubiquitous in the past. They were just as effective in
limiting the life expectancy of humans who had survived the extreme risks of birth
and early childhood as were wars, natural disasters, economic crises, bad harvests
and famine. The list is long: tuberculosis, typhus, pneumonia, malaria, syphilis and
many another servant of the Grim Reaper. In the nineteenth century, we find, along
with the White Death of tuberculosis, which was primarily a disease of the urban
proletariat, cholera as the great leveller, the hitherto unknown sickness from the
East, the Asiatic Hydra, a monster that befell Western Europe in 1832, swallowing
millions of lives. The first wave ebbed away, but individual centres flared up
repeatedly, until the Hamburg cholera catastrophe of 1892. In 1869, the German
journalist Karl Gutzkow (1811-1878) recalled listening to the Berlin lectures of the
philosopher Georg Wilhelm Friedrich Hegel (1770-1831) and the outbreak of
1832, which he barely survived:

Cholera, ‘the Asian visitor’ as it was known, the ‘pest’, as it was called from the pulpits,
came to Europe for the first time. It was the very image of horror for humanity. It seemed to
come riding, on a worn-out Cossack nag, holding the seven plagues as a seven-headed
cudgel in its hand, this Asiatic poisoner, throwing the germ of death into every well, every
stream, every bit of food. A haggard, pale creature with tousled hair—filth on her clothing
—the personified—emesis! (Eckart 2011).



4 W. U. Eckart

When, in 1911, news came of the plague breaking out in China again, the horror
of the pest of past centuries was already fading. Death, the Grim Reaper whirling
about the Manchurian steppe in the Far East, did cause some surprise and horror in
Europe, but it had lost much of its potency.

1.2 Socio-Biological Transitional Phenomena

Two socio-biological phenomena, however, were to have a decisive influence on
the clearly measurable and both epidemiologically and popularly growing per-
ception of cancer and neoplastic illnesses on the spectrum of chronic and degen-
erative diseases. It was only in the last decades of the twentieth century that
historians of society and culture identified these epidemiological and demographic
transitions, thanks to the French Annales school. What exactly are these transitions,
changes into other epidemiological paradigms? How have they affected the
prevalence and perception of cancer?

Let us start with the epidemiological transition. This describes chronological
changes in the frequency of illnesses and causes of death in a particular society, and in
their dependence on changing sociocultural determinants (economy, wars, climate,
nutrition, habitual phenomena, etc.). Thus, from the end of the eighteenth century until
the beginning of the twentieth, we observe a change in the frequency of certain
illnesses, or in causes of death within large populations in modern states. This change
in the structure of morbidity is characterized by the replacement of infectious diseases
by chronic-degenerative illnesses as the most frequent cause of death. With the decline
of infectious diseases, the chronic-degenerative illnesses become more visible again in
the coordinate system of epidemiologists, even though the absolute numbers of these
illnesses did not increase. But these numbers, too, are subject to long-term changes,
such as industrial methods of production and the associated increased exposure to
pollutants. Hans Christian Andersen’s (1805—1875) Little Match Girl (1845) died as a
result of the early capitalist truck system, because she had to live by selling the
quantity of matches assigned to her, out in the ice and snow, and she froze to death.

At the same time, chronic-degenerative diseases, such as silicosis, lung cancer
and cancer through arsenic exposure, were on the increase, owing to exposure to
toxic pollutants. Habitual changes are also relevant, that is, changes in living habits
caused by industrialization and urbanization, and deviance through poverty: for
example, the increase in liver degeneration and cancer of the liver was caused, at
least in part, by cheap industrial alcohol (think of absinthe addiction), with many a
worker substituting a cheap flask of brandy or gin for their midday bread.

The demographic transition was closely associated with the epidemiological one.
The decisive results of the epidemiological transition can be seen mainly in the
increase in average life expectancy of the members of observed groups or societies.
The epidemiological transition is a process that can constantly be observed, since it
is precisely these changes in average life expectancy that cause changes in popu-
lation structure (with reference to age), and consequently a change in disease
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patterns. This process not only had a decisive influence on the increased perception
of chronic-degenerative diseases, including malignant neoplasms, it also affected
the absolute increase in such illnesses in a population growing ever older. Longer
lives means higher rates of survival, which conditions the effect of such neoplasmic
illnesses as cancer of the prostate or colon, which have not yet developed at a
younger age, or at least have not yet appeared in a pathophenomenological sense.

The ideal curve of population development shows how, right up to the present
day, this has continually changed in parallel with the epidemiological phenomena
of transition. Decreasing mortality and the increase in life expectancy associated
with this are mutually dependent. I will not go into the role of decreasing birth rates
here, because this extremely complex aspect would distract from my argument. If
we examine these phenomena of epidemiological and demographic transition with
reference to the German Empire, taking the examples of mortality rates in cases of
infectious diseases and cancers, it will become clear how these processes contin-
ually operate in individual societies of great industrial and urban complexity, albeit
slowly and with disturbances to their course. How fast such transitional phenomena
occur in detail, for example, changes in living habits, can be shown by looking at
the changes in mortality rates for bronchial carcinoma in the years from 1950 to
2010. Here it becomes clear how significant changes in consumption of
cancer-causing agents in association with gender express the gender bias in the
epidemiological transition, something that has been neglected for too long.

Using these kinds of graphics and numbers, the rise of the Emperor of All Mal-
adies, to return to the title of Siddhartha Mukherjee’s book, can be clearly seen from
about 1900, although only from the limited perspective of the developed countries.
Something that Mukherjee does not deal with is the relativity of such findings, which
is immediately apparent from a glance at the rest of the chronic-degenerative diseases,
which have profited just as much from the demographic transition as has cancer. The
skewed relations become even clearer if we take the global perspective into con-
sideration as it appeared around 1900, but is now dramatically showing itself at the
beginning of the twenty-first century in the course of a process a la longue durée,
because we now have the corresponding numerical and statistical material to hand.

The image presented by Siddhartha Mukherjee of cancer as Emperor of All
Maladies now changes very dramatically indeed. The case of the Federal Republic
of Germany alone clearly shows cancer in the form of bronchial carcinoma in fourth
place on the spectrum of causes of death in 2007; in 2008, it is in seventh place
globally. It also becomes clear that infectious diseases in highly developed coun-
tries such as Germany no longer play any role in the upper echelons of the mortality
spectrum, but from a global perspective they play a considerable role. This is
especially clear when one also considers the role of infectious diseases in rather
camouflaged designations such as ‘bronchial diseases’. The entire global picture of
the demographic transition has also been strongly distorted over the past few
decades by the dramatic processes of industrialization and adaptation in countries
such as China and India. The true killers and ‘emperors of maladies’ in the less
developed nations are still the infectious diseases resulting from poverty and dis-
tributional problems, and not cancer.
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But what has taken the place of the old monster, plague, in the form of Death
trampling down and harvesting people? Was this epidemiological transition which we
have just discussed from the historian’s point of view perceived at all in its time, or is
it just a phenomenon of historiography, not perceived in history itself? Not at all, as a
brief look at the year 1900 shows. Let us imagine we are unnoticed onlookers in the
conference hall of the Prussian Ministry of Culture. It is 6 p.m. on Sunday, 18
February. The dying rays of the sun are filtering through the windows of the hall.
There is a last murmuring and coughing, then stillness. Ernst von Leyden (1832-
1910), the great internist, director of the first Medical Clinic of the Charité Hospital in
Berlin, is speaking. Just a few hours before, he has founded the first German
Committee for Cancer Research. “The result, then”, says the internist, “is that cancer
is on its way to becoming an endemic disease, affecting all classes ... May we hope to
create a cure by working together? Such a hope must be negated from the start, for
this task is insoluble at this time. But what we have succeeded in doing in the case of
other illnesses, to find some prophylaxis by studying their spread, their causes, and
their morbidity, that does lie within the bounds of the possible.” (Eckart 2000).

1.3 Cancer Research and Propaganda in National Socialist
Germany

Cancer research occupied an outstanding position during the period of Nazi rule
(Eckart 2012, 2010: 219-240). This is also true of state research funding under the
aegis of the German Research Council (GRC, in German DFG). While it had been
something of a poor relation with regard to funding during the 1920 and early 1930,
cancer research under the Nazi dictatorship advanced to first place among the
research areas funded by the GRC. Repeated complaints of fragmentation in German
cancer research, an area of medical research that had been weakened more than any
other by the painfully tangible losses caused by the dismissal and exile of Jewish
researchers, led to a unique centralization (Reichsausschuss fiir Krebsbekdmpfung or
Imperial Commission for Combatting Cancer) and financial support for cancer
research in the years between 1936 and 1945. Cancer research became more or less
the chief scientific activity in the medical research financed by the GRC.

The course of the war and the collapse of the Nazi dictatorship, but also the
over-ambitious expectations and hopes of a centralized state cancer research pro-
gramme led to the failure of the Imperial Commission. The Munich pathologist and
president of the Imperial Commission for Combatting Cancer, Maximilian Borst
(1869-1946), was called in. In close cooperation with the GRC, Borst developed an
ambitious research programme. It was thought that this programme, certainly
unique internationally at the time in its application of centralized research guidance
and funding, could be realized by combining efforts in several disciplines, and
supra-regional research groups were set up and working teams assigned to them to
deal with the centre in the ‘struggle against cancer’. Berlin had to “become a centre
of this struggle”, Minister of Propaganda Joseph Goebbels (1897-1945) wrote in
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the Volkischer Beobachter. In January 1939, the party newspaper printed an
extensive interview with Maximilian Borst on the subject of “Cancer—the world’s
enemy number one”, in which “Germany’s leading authority in the matter of
combatting cancer” explained in black-and-white terms the health care policy of the
cancer research programme, which had been set up in “close cooperation with the
Reich Propaganda Ministry (Dr Thomalla, Ministry Director Gutterer)” and the
Reichsdrztefiihrung (the Nazi state doctors’ organization).

The clear effort to attain parity with the international ‘modern’ state of cancer
research is striking. New fields of research were being more strongly considered
even in Germany, such as papilloma virus research, emphasized particularly in the
US in the 1930 (Borst, Haagen, Seeger), research into the influence of sex hor-
mones in carcinogenesis (Druckrey, Heubner) or research into the chemistry of
growth substances and carcinogenic substances (Wieland, Butenandt, Kaufmann).

A cancer ‘training programme’, ideologically part of Nazi health guidance, but
financially part of the cancer programme funding, was planned for the leading
medical associations in the hope that broader patient education could be achieved.
“Although this is not a research task, it should be the job of the leading men in
cancer research to enforce this training in the medical associations. We should also
remember to have the National Socialist associations, such as the Women’s
Association, the SA, the SD, and so forth to help in educating patients.” The cancer
research programme was accompanied by flamboyant articles in the Volkischer
Beobachter, which used the occasion of a visit by Goebbels to the Virchow
Hospital in Berlin on 24 November 1938 to point to “the provision of a large sum of
money for researching the disease of cancer”.

The readers of the Vélkischer Beobachter were, of course, not informed of the
internal difficulties besetting the ambitious cancer programmes of the GRC and the
Reich Research Council. Conflicts occurred repeatedly, and within the framework
of Nazi cancer research, particular significance was certainly attached to the car-
cinogenic effects of tobacco consumption. It may be doubted that any real success
was attained here, however. “The Fithrer does not drink alcohol and does not
smoke”, Baldur von Schirach (1907-1974), head of the Hitler Youth from 1931 to
1940, told the German people, with an admonishing forefinger, as it were, in his
biographical propaganda work of 1932, Hitler, wie ihn keiner kennt (Hitler as
nobody knows him), intended to do battle with alcohol and tobacco abuse. The
‘chosen people’, however, were recalcitrant and not only smoked away the
equivalent of several KdF (Volkswagen) cars every day, but also damaged their
lungs and circulatory systems in ways that seemed to belie their ‘chosen’ status.
Indeed, the fact that even the SA' contributed to this vice with sponsored cigarette
brands such as Alarm, Trommler or Sturm was doubtless counterproductive.

"The Sturmabteilung (SA; German Abbreviation; literally “Storm Detachment”, was the Nazi
Party’s original paramilitary wing. It played a significant role in Adolf Hitler’s rise to power in the
1920s and 1930s. Its main purposes were providing protection for Nazi rallies and assemblies;
disrupting the meetings of opposing political parties; fighting against the paramilitary units of
opposing parties, especially the ,,Roter Frontkdmpferbund“ of the German Communist Party
(KPD).



8 W. U. Eckart

At least the Nazi anti-smoking campaign was backed up by scientific research
results that proved the connection between smoking and lung cancer for the first
time (Franz Hermann Miiller), even identifying so-called passive smoking as car-
cinogenic. The aggressive poster and newspaper campaign against all types of
tobacco consumption initiated from 1939 could not really be avoided, at least in the
pre-war period, by any Volksgenosse (a citizen in the jargon of Nazism). Entire
universities (Jena, for instance) were radically declared to be smoke-free institutions
—after all, by this time they had had plenty of practice excluding entire groups of
persons—and non-smoking sections were established in the German Reichsbahn
trains, in public buildings, post offices and party bureaus; the drastic increase in
tobacco taxes had the same intention. But measurable successes were lacking; and
especially after 1939 the proportion of smokers among men continued to rise.

To refuse tobacco rations to soldiers at war would have been so unpopular that
the regime hesitated to carry out such a step. As for women (“German women do
not smoke!”), tobacco consumption had dropped, but whether this was owing to the
campaign or more to the dramatically worsening war economy is unclear. Another
question that needs clarification is whether this propaganda was really produced
under the aegis of the Nazi dictatorship and whether ‘good’ science was actually
practised in successful cancer research. The struggle against cancer, in particular
cancer caused by smoking, after all, also served the long-term purpose of creating a
Utopia of a racially hygienic Volk, as did most of the health campaigns of the
regime; it was all about protecting this Volk from pollution and contamination by
luxuries such as tobacco, the vices of ‘inferior races’. The toxic effects of smoking
and drinking, or of carcinogenic substances in the world of work (asbestos, mer-
cury, lead, arsenic) were set alongside other ‘racially destructive’ foreign bodies,
Jews, gypsies, homosexuals, ‘antisocial elements’ and the mentally ill. Social
responsibility had no part in the anti-smoking campaigns of the Nazi regime.

Of course, it must be conceded that cancer research under National Socialism—
for reasons of both research strategy and ideology with regard to the health of the
‘ethnic body’—experienced enormous advancements and is an example of the state
funding of this period. In the end, however, the course of the war and the collapse
of the Nazi dictatorship, together with exaggerated expectations of what centralized
state cancer research could accomplish, led to the collapse of the Imperial Com-
mission for Combatting Cancer.

1.4 Noticing Cancer in the Cold War

Doubtless the anti-smoking campaign of the Nazis, expressly orientated towards
cancer prevention, brought cancer into the public consciousness in a way that no
other measure had ever done. Was this a typically German thing? Hardly—the
march of chronic-degenerative diseases deserves to be called international from the
1930 onwards, as shown by an American poster of the early 1930. Cancer was not
only marching forward within international research on its genesis, aetiology,
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therapy and epidemiology, but also in public consciousness worldwide. The mili-
tary term ‘marching’, which I have deliberately chosen, was to have a critical
influence on the perception of cancer in the decades following Hiroshima and
Nagasaki. Metaphors of battle had been used primarily for infectious diseases and
for great epidemics and plagues since the nineteenth century. But their main rep-
resentatives had disappeared, at least in the developed countries of the Northern
hemisphere, from people’s consciousness.

Naturally, the classical great plagues had not disappeared entirely from the world
—they are still with us!—but they did not signify any longer in the consciousness
of people in Europe and North America, with the possible exception of the Asian
flu in 1957 and 1958 and the Hong Kong flu between 1968 and 1970, each of which
claimed some two million lives. On the contrary, quite different things were now
present in the consciousness of people, things that had come about after the two
great hot wars and had to do with war, but this time a cold war—the war that was
anticipated but had to be prevented through fear of it, between the communist bloc
led by the Soviet Union on one side, and the Western allies led by the US, on the
other. A central aspect of this period of world history was the build-up of nuclear
weapons, together with the euphoric feeling of a new paradise offered by nuclear
energy. It is not surprising, then, that in the public perception, the metaphorical
transition of military battlefield terminology from infectious diseases to cancer
should also be conditioned by images of the Nuclear or Atomic Age.

Atomic bombs and atomic artillery showed up in picture form nearly every week
in the press. Their opposites in this time of technological threat were the technical
and euphemistic images of ‘good’ bombs and artillery in the fight against cancer.
But the old metaphors of degeneration were still there in the minds of the reading
public—particularly the German reading public—so the Cologne Stadtrundschau
headlines in the year 1952 hit the nail on the head as far as this public was
concerned: “The ‘Radium Cannon’ Against Degenerated Tissue”. In 1964, the new
‘cobalt bomb’ was introduced, and at the same time a ‘cannon of humanity’ could
be presented at the Cologne University Clinic. The highly mechanized irradiation of
cancer between the 1950 and 1970 is at the same time both an expression of the
quest for the perfect symbiosis of machine and man—just as in early space
exploration, taking place at this time, and in cybernetics and robotics—and an
expression of the attempted balance of nuclear energy and nuclear war. Both were
signs of the times and strongly influenced the optimistic perception of a new
weapon in the fight against the world’s enemy, cancer.

However, in the US the boom in complex technical irradiation against cancer
had already begun in the 1930. This was due as much to a widespread celebration of
technology and its possibilities as to a widespread desire for new technomorphic
ways to treat cancer using X-rays and radioactive materials, as well as the trend
towards modernity, which had received strong impulses (pun intended) from the
enthusiasm for electricity of the first half of the twentieth century. Thus, the series
of high-voltage X-ray plants produced for treating cancer (Eckart and Broer 1995),
between 1 and finally 15 MV power, had started in the early 1930, following
experimentation. German industry, in particular Siemens, AEG and the Hamburg
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enterprise C.H.F. Miiller, had also become strongly involved. By 1955, the loss of
personnel and resources to the war effort and reservations about cooperation on the
part of the victorious power, the US, in the immediate post-war period had been
overcome. Radium and cobalt cannons, betatrons, linear accelerators (Linacs) and
telecobalt apparatus flooded Western markets. This development is ongoing, as
exemplified by the presentation in October 2012 of a 670-tonne gantry in the
German Cancer Research Centre (DKFZ) in Heidelberg.

1.5 Environmental Discourses

One final aspect that has probably significantly influenced public perception of
cancer since the 1970 is the greatly increased environmental and anti-nuclear dis-
course. Public interest has been awakened in carcinogenic environmental poisons
and excessive radioactive contamination. The triggers and amplifiers of this were
especially the disasters.

Since the accident with dioxin in Seveso on 10 July 1976, the name of the Italian
town has been synonymous with one of the greatest environmental catastrophes in
Europe. The dioxin set free there and its oxidation products are carcinogenic, and
since Seveso there has been almost continuous discussion of the carcinogenicity of
dioxin. The new discourse of carcinogenic radioactive contamination of the civilian
population by products of nuclear fission, which was important in the early phase of
the Cold War, cannot now be separated from the catastrophe at Chernobyl on 26
April 1986. In the three countries hardest hit, expert testimony states that there will
probably be some 9,000 additional fatal cancer and leukaemia cases owing to the
increased exposure to radiation. For the whole of Europe, a conservative estimate is
that there will be around 16,000 cases of thyroid cancer and some 25,000 other
additional cancers by 2065. The radioisotope caesium 137, with a half-life of
30.17 years, is responsible. It will continue to contaminate our forest floors, and
thus particularly wild mushrooms and wild pigs, for another 4-5 years (Bauer and
Ho 2015). However that may be, Chernobyl’s carcinogenicity had been somewhat
forgotten, when, on 14 March 2011, Japan and the world were shaken by the
Fukushima nuclear catastrophe. The emission of substances set free there was
probably only 10-20% of that of Chernobyl, but the long-term effects cannot be
estimated. It is clear, however, that Chernobyl and Fukushima together are going to
increase the number of cases of cancer well into the hundreds of thousands, pos-
sibly even millions, over the next few decades.

1.6 Aids / Hiv

The increasing attention paid to cancer throughout the twentieth century seemed to
have produced a result that apparently reversed the effects of the epidemiological
transition for a few decades. In the early 1980, the appearance of AIDS and its
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triggering agent, the human immunodeficiency virus HIV, recalled the old plagues
to the collective memory. A flood of fashionable publications bringing up the
anxious and profitable question of whether the old plagues were returning had the
publishers’ cash registers ringing. The question can be answered just as rapidly as it
was posed: the old plagues have never gone away, with the exception of smallpox.
They have only been pushed out of the limelight, because changes in the spectrum
of disease, dependant on the economic and cultural phases of development, occur
with as much variation as this development itself. In the long-term view, the epi-
demiological transition cannot be reversed globally, unless some catastrophe were
to set us back to the conditions of past centuries. This means that chronic-
degenerative diseases, including cancer, will continue to attract increasing public
attention if they are addressed by the media. Nonetheless, global development
medicine must continue to look primarily at diseases in connection with resource
availability, and these are basically dietary and infectious illnesses. It is water and
nutritional security, the improvement of working and reproductive conditions, birth
control, and the containment of local and regional epidemics that are in the front
line here, not the fight against cancer.

1.7 Individual Medicine and Predictive Medicine

The catchphrase for the newest development in medicine is individual medicine
(synonyms: personalized, stratified, tailored medicine). Predictive medicine is a
part of this individualized medicine. All of this, in turn, is part of a broader
development which might best be described by the concept of precision medi-
cine. The approaches named are based primarily on the realization that indi-
viduals have quite different risks of falling ill, that there are also various different
sub-groups of comparable diseases, and that medications or other treatments can
have quite different effects in different patients. These approaches also have in
common that individual differences in the genetic patterns (variations of the
DNA sequences) of the patients are to be taken more into consideration when
choosing a treatment than has hitherto been the case. Against this background,
sub-groups of patients can be identified and given more exact prognoses and
therapeutic interventions.

This is especially true of the area of carcinomas. Clinical research currently
assumes that, with around 500,000 new cancer diagnoses annually in Germany, a
reasonable concept can be developed in this personalized medicine for almost one
in ten patients, independently of tumour type. In this way, a therapeutic concept
that is significantly more exact than the average can be developed. The aim of
individualized medicine, then, is the precise, optimized treatment of defined patient
groups. Among its current core areas are: predictive genetic diagnostics, individual
pharmacogenetics, prognosis of tumour course based on molecular biology, and
the adaptation of strategies of treatment and medicines to the molecularly or
genetically determined subtype of a disease, e.g., a tumour illness. The moral
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challenge for society lies in providing goal-orientated financing and so making the
advantages of individual precision medicine accessible to the largest possible
number of patients.

1.8 Self-Help and Cancer

In the Federal Republic of Germany, self-help groups began to develop in the late
1960 in connection with various emancipatory movements. These groups—volun-
tary, self-organized associations of the people concerned or their relatives, who work
on social or health problems—have appeared in the most varied areas: psychological-
therapeutic self-help groups, medical self-help groups, self-help groups for the
expansion of consciousness, life organization groups, work-orientated groups,
self-help study groups in the educational sector, citizens’ initiatives, and so on.

Self-help groups in the area of health are special only as regards their goals, not
in principle. According to the fundamental precepts of compulsory health insurance
(CHI) umbrella organizations, these groups are:

[V]oluntary associations of people on a supra-regional basis, whose activities are directed
toward the combined effort to overcome diseases or psychological problems or both, that
affect the people concerned or their relatives. Their goal is to change their personal cir-
cumstances of life, and often to attempt to influence their social and political surroundings.
In regular, usually weekly, meetings they emphasise equality, shared discussions, and
mutual help. The goals of self-help groups are orientated primarily toward their members.
In this way, they are different to other forms of ‘civil action’.

The self-help group movement has undoubtedly now become international, but
its character has changed. Its civil and social habitus has been replaced by forms of
a fashionable, collective subculture which has been arriving in Europe since the end
of the twentieth century, with enormous acculturative pressure, from the US.
A weak, yet telling indicator is the market for self-help books, as a recent contri-
bution to the US self-help culture states:

In the final third of the twentieth century, ‘the tremendous growth in self-help publishing ...
in self-improvement culture’ really took off—something which must be linked to post-
modernism itself—to the way ‘postmodern subjectivity constructs self-reflexive
subjects-in-process.” Arguably at least, ‘in the literatures of self-improvement ... that cri-
sis of subjecthood is not articulated but enacted—demonstrated in ever-expanding self-help
book sales’. (McGee 2012: 188; Eckart 2005: 448-452).

It is obvious that massive economic interests lie behind this individual phe-
nomenon. In 2006 alone, the turnover of the US ‘self-improvement market’ was
around US$9.6 billion. Self-help as an element of a ‘self-improvement culture’, the
discovery of ‘autonomous self-existence’, are positively valued phenomena in our

’The German Health Care System (=https://www.bundesgesundheitsministerium.de/fileadmin/
Dateien/5_Publikationen/Gesundheit/Broschueren/200629_BMG_Das_deutsche_Gesundheitssystem_
EN.pdf, 12 March 2021).


https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/5_Publikationen/Gesundheit/Broschueren/200629_BMG_Das_deutsche_Gesundheitssystem_EN.pdf
https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/5_Publikationen/Gesundheit/Broschueren/200629_BMG_Das_deutsche_Gesundheitssystem_EN.pdf
https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/5_Publikationen/Gesundheit/Broschueren/200629_BMG_Das_deutsche_Gesundheitssystem_EN.pdf
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culture, but they also stand for depoliticization and replace social subsidiarity and
responsibility with a group-subjective welfare that, in the end, aims at individual help,
serving that autonomous ‘self’. The state has withdrawn from its role as direct welfare
instance, if it ever was such. It does appear again in the form of the German Parity
Association for Social Welfare and Charity (Deutscher Paritditischer Wohlfahrtsver-
band), which claims the privilege of officially benefiting the public (a legal status in
Germany), and finances itself not only through voluntary contributions, but also from
compulsory contributions to health insurance and from other public funds.

Of course, it is true that the combination of expert knowledge, individual
experience, mutual support and information on everyday coping strategies, together
with increased sensitivity to one’s own health, makes self-help in the healthcare
system quite interesting, for various reasons, not least economic ones. In hospital
care, this is true of the increasing cooperation between self-help groups and pri-
vatized hospitals. In the health market, this is particularly true of the explosion of
dietary supplements para-relevant to health—from vitamin tablets through green tea
extracts to polyphenol-rich red wine from the Madiran region, especially popular
among patients with cancer of the prostate (generally men who like to drink red
wine in any case).

Cancer self-help groups are now coordinated by the Haus der Krebs-Selbsthilfe
(House of Cancer Self-Help) in Bonn. This institution, which has rapidly become
the central seat of leading public benefit aid organizations, is dedicated to sup-
porting cancer patients with various forms of the disease across the country. The
Stiftung Deutsche Krebshilfe (Foundation for German Cancer Aid), with an income
in 2007 of €100.4 million, furthers these self-help initiatives so as to constantly
improve the network of support for cancer patients in Germany. Since 2013 this
institution has comprised nine supra-regional associations. Project coordination
expenditure financed from contributions amounted to €55,250 in 2015.

1.9 Conclusion

This chapter has looked at the long history of the perception of cancer, which has
continued to change over the years. This constitutes a new research area for historians
of medicine. Some aspects force themselves on us, bringing us back to Siddhartha
Mukherjee’s book The Emperor of All Maladies. Cancer is probably as old as the
world of plants and animals itself, thus as old as, indeed older than, humanity. In our
mass perception, however, it has played an increasing role among the
chronic-degenerative diseases only since the start of the twentieth century, initially as
a result of the epidemiological and demographic transition. While comparative
studies of countries and systems are needed, the German example successfully shows
how, in the 1930 and early 1940, state health propaganda took up this change in the
disease spectrum and—under the sign of dictatorship—moved towards effective
political anti-cancer agitation. Public interest, recognizable primarily in the literary
topos of cancer, was drawn away from the old external enemy, the great popular
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plagues that were seeing initial therapeutic successes (tuberculosis, syphilis, small-
pox), and increasingly towards the internal enemy, the ‘degenerate’ tissues of cancer.
In parallel with the epidemiological and demographic transitions, a metaphorical
transition took place, especially with regard to militarism in language. The tumour
illnesses were declared the new ‘world enemy’, despite the continuing dominance of
other, non-carcinomous chronic-degenerative pathophenomena.

This process was amplified by the changes and technological euphoria of the Cold
War, in which images of a destructive, yet simultaneously hope-bearing nuclear
technology began to resemble, and to an extent, overlap each other. Research has
hitherto paid little attention to this cultural and historical process of change, which
appears crucial for the presence of cancer perception and the hopes of a cure from the
close symbiosis of man and machine. The same is true of the attention being paid to
environmentally conditioned tumour illnesses, influenced since the 1970 by the
ecological and anti-nuclear movements and by dramatic environmental and natural
disasters. For a short time in the 1980, the explosive appearance of the new pandemic
AIDS/HIV seemed to have revised or even reversed perspectives on the spectrum of
disease. However, this baseless supposition of a change in perspective does not
appear to have been very permanent.
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2.1 Introduction

Some years ago, in 2000, the former city mayor of New York Rudolph M. Giuliani
underwent treatment for his prostate cancer. After having been cured he stated: “My
chance of surviving prostate cancer—and thank God, I was cured of it—in the
United States? Eighty-two per cent. My chance of surviving prostate cancer in
England? Only 44 per cent under socialized medicine” (Dobbs 2007). Trusting
these numbers, Giuliani’s chances of surviving seemed to be nearly twice as high in
the United States as in England.

Most definitely, Giuliani intended to claim that health care in the USA was
superior to health care in Great Britain. In 2000, when Giuliani became ill,
according to the National Cancer Institute new cases of prostate cancer have been
observed in about 180 out of 100,000 male citizens in the USA. In the same period,
only 49 out of 100,000 British men were diagnosed with prostate cancer. 28 of
them died within five years (Gigerenzer et al. 2008). Actually, this means a
5-year-survival rate of only 21/49 = 43% (perhaps Giuliani made a slight calcu-
lation error when stating 44% instead of 43%, but this was not the biggest one).

Yet this comparison is meaningless because the populations in the USA and in
England differ dramatically in how the cancer diagnosis has been made. In the
USA, prostate screening using prostate-specific antigens (PSA) had been introduced
some years before Giuliani suffered from his cancer. Therefore, most prostate
cancers under US American men had been detected by screening. In contrast, in
England most prostate cancers were discovered through clinical symptoms. The
mortality rates however that relate to the total population of men are about the
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same: 26 prostate cancer deaths per 100,000 men in the USA versus 27 in Britain
(Shibata and Whittemore 2001). Therefore, the screening program in the USA does
not seem to offer any major advantages.

This example very clearly demonstrates, how non-transparent framing of
information creates misunderstandings and confusions which may lead to serious
consequences for health—for individuals as well as for a total population.

2.2 Diagnostic and Screening Tests
2.2.1 Characteristics

Diagnostic and screening tests are done in order to obtain information concerning
the health status of an individual. The indications for ordering such a test are mainly
(1) to establish a diagnosis in a patient with clinical symptoms, i.e. by performing a
mammogram on a woman with a palpable breast mass or (2) to screen for a certain
disease in asymptotic people, i.e. a PSA test (prostate-specific antigen) in an
apparently healthy man. In both situations, a positive test result usually leads to a
change of clinical strategy and mostly to the initiation of a therapy, i.e. to a
prostatectomy following a positive test result for PSA. In contrast, a negative test
result implies that the relevant disease may be ruled out.

There are several ways of quantifying the usefulness of a diagnostic test. Most
important is the diagnostic accuracy: The test should be able to discriminate
between sick and healthy people. To assess the accuracy, the test results have to be
compared with a so-called gold standard—a diagnostic procedure which (at least
theoretically) is 100% accurate and defines correctly the presence or absence of the
disease for each individual. Typical gold standards are surgical or pathological
specimen, blood culture for bacteremia or X-rays. The diagnostic test compared to
the gold standard is less accurate, but easier to perform, safer or cheaper.

The probability that people with the disease get a positive test result is the
sensitivity, whereas the percentage of healthy people who are correctly categorized
as negative is called the specificity. These are essential criteria as they quantify the
goodness of the test. Therefore, in studies of diagnostic tests or screenings these
characteristics (or derived measures such as likelihood ratios or odds) are most
often reported. Ideally, both values should be close to 100%.

False positive findings (positive test results for individuals who actually do not
suffer from the disease) mostly have a deleterious effect. They may lead to severe
psychological stress and to an overtreatment which is unnecessary, bothersome and
costly. On the other hand, false negative results which occur when an existing
disease remains undetected may Iull the patient into a deceptive sense of safety.
Valuable time may pass without treatment or, in the case of infectious diseases, time
in which other people can be infected. Thus, false test results—whether positive or
negative—should be avoided as far as possible. However, in nearly all circum-
stances the probability to obtain a false result is more than 0. This means that a
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doctor cannot trust the result of a diagnostic test by 100%. Instead, he has to
consider that a given test result could be wrong.

Diagnostic tests or screenings are instruments that provide a basis for revising
disease probabilities. A clinician and his patient are interested in how they can rely
upon a diagnostic finding. When a patient is confronted with a positive finding:
What is the likelihood that the disease is really present? In the case of a negative
result: What is the probability that the tested person is healthy? Predictive values
quantify the extent to which a test result predicts the presence or absence of a
disease, respectively. In clinical practice, these probabilities are even more
important than sensitivity and specificity.

The positive predictive value is the proportion of patients with the disease
among all those people with a positive test result. This value depends considerably
on the prevalence, that is the probability of the presence of the disease. These
associations will be illustrated by means of mammography as an example. Firstly,
we consider a high-risk population with a given prevalence of 10%. Assuming a
sensitivity of 90% and a specificity of 95% and a population of 10,000 participating
women we expect the frequencies presented in Table 2.1 (left side). It is easy to
estimate the positive predictive value in this group as 900 / 1,350 = 66.7%.

Accordingly, the negative predictive value is the proportion of tested individuals
without the disease among all negative test results. In our example, the negative
predictive value is estimated as 8,550 / 8,650 = 98.8%. This means: a negative test
result is highly reliable indicating that the tested woman has no carcinoma.
A positive test result however cannot be considered as a trustworthy diagnosis. In
only two of three positive findings, a carcinoma is present.

The situation is quite different in a group of women undergoing mammography
screening. Under these circumstances, only four of thousand women are assumed to
have a carcinoma which is equivalent to a prevalence of 0.4% (Kerlikowske 1997).
Given a sensitivity of 90% and a specificity of 95% (as mentioned above), we
expect 36 correct positive and 498 false positive test results for 10,000 participants
which yields to a positive predictive value of only 36/534 = 6.7%. Obviously, the
majority of positive findings (14 out of 15) are incorrect. In the case of a negative
finding, however, you can rely with a very high probability that a carcinoma can be
ruled out.

Table 2.1 Expected frequencies for mammography testing assuming a sensitivity of 90%, a
specificity of 95% and a prevalence of 10% (left side) or 0.4% (right side), respectively

With without Total With without total
cancer cancer cancer cancer
Positive 900 450 1,350 Positive 36 498 534
result result
Negative 100 8,550 8,650 Negative 4 9,462 9,466
result result

1,000 9,000 10,000 40 9,960 10,000
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Many patients and doctors alike are not aware that the predictive value of a
diagnostic test depends on the prevalence. They confuse “sensitivity” with “positive
predictive value” and think that—given a sensitivity of 90%—a positive test result
is correct with 90%. Analogously, they confuse “specificity” with “negative pre-
dictive value”. However, this way of thinking is incorrect and misleading.

It is a misconception assuming that a positive test result is synonymous to
“disease present” or that a negative result equals “tested person is healthy”. More
than that, it is unreasonable to believe that high values for sensitivity and specificity
guarantee reliable test results. In the case of low prevalence, as is common in
screenings, the positive predictive value may be rather low whereas in a risk group
with a fairly high prevalence one can rather rely on a positive test result. This fact is
quite important to be considered when interpreting a test result.

2.2.2 Pitfalls and Bias

In the previous section, it has been shown that it may be challenging to draw an
appropriate conclusion from a positive test result, especially in screenings where
prevalence is low. In this special situation, a clinician should know if the person
being tested belongs to a certain risk group and—if applicable—which prevalence
may be assumed. As this fact is not commonly known, benefits of screening pro-
cesses often are overestimated. Furthermore, bias occurring in studies of screening
tests may contribute to this overestimation. Several selection and information biases
are typical when investigating screening outcomes.

Lead time bias is an information bias which is caused by the early detection of
tumours in screenings before clinical symptoms appear. This procedure advances
the time of diagnosis and thus pretends a longer survival time for the screened
patients compared to a controlled group without screening. The “lead time” is
defined as the interval between diagnosis by screening and the appearance of
clinical symptoms. However, longer survival time does not mean longer life! Lead
time does not affect date of death. Hence, early detection is of no relevant benefit, if
no effective therapy is available. Quite the opposite may happen: When lead time is
spent for inefficient interventions, this could be (because of side effects) very
uncomfortable for the patient. Individuals in the screening group know of their
disease some time longer. The total life span however is the same, with or without
screening. When defining the survival time as the period between time of diagnosis
and patient’s death, it is not fair to compare the survival times of the screening
group with those of a control group whose participants have not been screened: It
may be assumed that in the control group the survival times are much shorter
because the diagnosis is made later. Thus, lead time bias in clinical studies tends to
an overoptimistic evaluation of the screening’s benefit.

Another information bias, the length time bias, is associated with the fact that
mainly slow-growing tumours are detected by screening. A less aggressive form of
a cancer usually has a longer asymptotic phase than an aggressive tumour and thus
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a larger chance to be detected trough screening. On the other hand, a slow-growing
tumour has a more favorable prognosis than a fast growing one: Affected patients
are more likely to be cured and may live a long time after screening until they die of
other reasons. Patients in the control group however only become visible through
clinical symptoms: Many of them have aggressive cancers and die shortly after
diagnosis. Thus, length time bias may lead to the perception that screening leads to
better outcomes regarding the survival rates.

Overdiagnosis can be regarded as the most extreme form of a length time bias. It is
associated with the detection of an insignificant disease where actually no treatment
is needed. Part of this bias is caused by technological progress which leads to more
sensitive screening skills which result in the detection of cancers that will never
progress and will never affect the patient’s lifetime. Consequences of this bias may
be unnecessary treatment (i.e. surgery, other invasive treatments, radiation therapy
or chemotherapy), anxiety and harm to the screening participants as well as high
costs in health care. Overdiagnosis should not be confused with a false positive
detection. With an overdiagnosis, a cancer is diagnosed correctly (even if it
harmless for the patient), whereas a false positive test result is regarded as an
abnormality which does not meet the pathologic definition of a cancer.

Furthermore, in observation studies selection bias must be feared because of
baseline imbalances, i.e. when two populations are compared under different
framework conditions. One special type is the volunteer bias (or self-selection
bias) which may be inherent in a study where a group of individuals participating in
a screening program is compared with a control group whose subjects are recruited
from the general population which does not undergo screening. However, there is
cause for concern that the volunteers tend to be healthier, to have a higher
socio-economic status or to be more compliant with therapy. Thus, the spectrum of
disease may be different in both groups and better outcomes in the screening group
are not necessarily concerning the screening’s benefits. Other types of biases are the
performance bias and the detection bias, which arise from differences in the care
of groups being compared or from systematically different measurements of the
outcomes, respectively. Each of these biases makes it impossible to conclude that
one program is more or less effective than the other one.

An unknown bias may rise to a major problem, because a biased study loses
validity. How to deal with biases? Selection bias may be prevented by a ran-
domized trial because this study design ensures a similar spectrum of disease in
screened and unscreened patients. Hence, in order to judge the clinical relevance of
a study, it should be paid attention how subjects have been recruited. Given a
non-randomized design, conclusions must be drawn in a very careful way. On the
other hand, randomized studies where subjects are randomly attributed into the
screening or no-screening group are not easy to conduct because of ethical and
organizational reasons.

Lead time and length time biases are inherent to screenings and cannot be
completely avoided by randomization. They may lead to an overestimation of
survival time or survival rate of the screening group which then erroneously are
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regarded as a screening benefit. Researchers, authors and readers of relevant pub-
lications should know that it is likely to occur when discussing or interpreting the
results.

2.3 Morbidity and Mortality
2.3.1 Measures of Risk

A risk is simply defined as the probability of the occurrence of an undesired event
(i.e. disease or death). Typical risks in clinical or epidemiological research are the
incidence (rate of appearance of new cases over time), the mortality and the case
fatality rate (number of cause-specific deaths over time related to a total population
or to diseased people, respectively).

Assessing and comparing risks (done by an appropriate statistical analysis) make
it possible to ensure the association between a specific factor and a relevant out-
come (i.e. emergence of disease or death). In risk studies, for instance, the asso-
ciation between an etiological factor and a certain disease is investigated, whereas
clinical trials or studies of screening tests deal with the benefits of a treatment or a
screening intervention. How to assess these risks in a trial? Looking at a study
population during a certain observation period (i.e. one year), we denote:

N size of the study population.
C number of patients diagnosed with a certain cancer (or another disease).
D number of patients who die due to this cancer.

These numbers allow to assess the following disease-specific risks:
incidence:C / N.
mortality: D / N.
case fatality rate:D / C.

From these formulas, the following relationships can be derived:

mortality = incidence - case fatality rate.

case fatality rate = mortality / incidence.

The difference (C-D) quantifies the number of patients diagnosed with cancer
who survive until the end of the observation period. Thus, survival rate can be
calculated as.

survival rate:(C-D) / C = 1—case fatality rate.

It is important to note that mortality is related to the total size of the study
population (N) which is independent from screening results. As the number of
individuals who die during the observation period (D) can be determined exactly,
also the mortality (D/N) can be estimated accurately. However, the number of
patients with positive screening results (C) depends on the screening procedure.
Thus, the case fatality rate as well as the survival rate may be affected by lead time
or length time bias.
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2.3.2 Comparing Risks

When comparing groups (i.e. persons who undergo screening with persons who do
not), there are several options in reporting risks. The simplest one is just to present
the absolute risks and the resulting difference.

This will be illustrated using an example of randomized clinical trials which
evaluated the benefits of mammography screening (Kerlikowske 1997). About
500,000 women were involved in this trial, half of them underwent regular
screening. For women aged 50 to 69 years, breast cancer-related mortality over
10 years revealed to be about 3 per mil in the screening group and 4 per mil in the
control group. Obviously, the mortality rate is smaller in the screening group. On
the other hand, this result emerges clearly that screening alone cannot prevent death
by breast cancer.

The difference of the two risks is the absolute risk reduction, which is 1 per
mil. What does this difference mean? The number of deaths in the no-screening
group could be diminished by 1 per mil (from 4 to 3 per mil) if all members
underwent screening. Another way of interpretation: In the no-screening group 1
from 4 per mil is attributable to the fact that women did not undergo screening.
Therefore, the absolute risk difference is also called the attributable risk. Actually,
this number is rather low and suggests, that the benefit of screening is not very high.
However, it should be taken into account that also the basic risks are rather low.
Even in the best case, the absolute risk reduction cannot be more than 4 per mil (if
there were no breast cancer deaths in the screening group at all).

Another way of comparing the mortality rates is given by the relative risk which
reveals to be 4/3 = 1.33. From this number, it may be concluded that mortality in
the no-screening group is about 33% higher than in the group with the screened
women. Although numerically correct, the relative risk obscures the fact that the
basic risks on their own are rather low.

The relative risk reduction is the absolute risk reduction in relation to the risk
in the no-screening group. In the mammography study, it is assessed as (4-3)/4,
which is 25 per cent. This means: The mortality rate in the no-screening group
could be decreased by 25 per cent, if all women in this group changed their mind
and underwent screening. In other words: one in four dies of cancer.

A convenient concept to estimate the effectiveness of screening is the number
needed to screen (NNS). It quantifies the number of individuals to be screened in
order to prevent exactly one cancer related death. The NNS is calculated as the
reciprocal value of the absolute risk reduction. Thus, in the example above the NNS is
about 1,000 indicating that one thousand women have to be screened regularly over a
period of 10 years in order to reduce the number of breast cancer related deaths in one
additional woman (4 will die without and 3 will die despite screening). The majority
of women derive no utility from the screening procedure because they wouldn’t die of
breast cancer—neither with nor without screening. The NNS is a measure of efficacy
which illustrates the effort which is required in attempting to save one life.

On the other hand, it has to be taken into consideration that lots of women who
undergo screening regularly (every two years) will be burdened with at least one
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Table 2.2 Comparing mortality rates (Kerlikowske 1997)

Results determined Best possible results
Absolute risk no-screening group 4 /1000 4 /1000
Absolute risk screening group 3/ 1000 0
Relative risk 1.33 (4/3) Infinite (4/0)
Absolute risk reduction 0.001 0.004
Relative risk reduction 25% 100%
NNS 1,000 250

false positive test result. When women participate in a 10-year program of biennial
mammography, the chances of false results multiply. Given a specificity of 95%, the
probability to obtain five negative test results for a healthy woman can be assessed
by 0,95° which equals 77%. Thus, 23% of all women (nearly one in four) who
never develop a breast cancer during ten years’ observation time will have at least
one false positive test result—compared to one of thousand women, who benefits.

In Table 2.2, risk measures are listed together with the values being expected
under the best-case scenario (if screening could prevent each death of breast can-
cer). Even in this most optimistic case 250 women would be needed to prevent one
woman from breast cancer-related death. Comparing the obtained results with the
best optimistic results may help to judge the true benefit of a screening procedure.

The numbers presented in Table 2.2 can easily be calculated on the base of the
absolute mortalities which are 3 and 4 per mil. Resulting from a large-scale ran-
domized trial, they are objective and traceable. Nevertheless, the inherent infor-
mation in these measures are somewhat different. Imagine a woman who refuses to
be screened. Telling her “With mammography you can reduce your individual risk
of dying of breast cancer in next ten years by 0.1 per cent” or “Perhaps you are the
one out of thousand women who will profit by screening” might not convince her.
Phrases like “Your individual risk of dying by breast cancer is 33% higher” or
“Screening can reduce your personal risk by 25%” sound much more impressive.
The 0.1% refers to the total population of women who do not undergo screening,
whereas the 25% refer to the small subgroup of women who die of breast cancer
without having been screened. Anyway, relative risks are likely to cause confusion!
This is particularly important when the incidence of disease events or deaths is low.

2.4 Cancer Screening
2.4.1 Cancer Epidemiology
Despite the variety of cancer screening programs established worldwide, the

number of global deaths due to cancer has increased form 5.7 million in 1990 up to
9.1 million in 2016 (Ritchie 2019). In Germany, 197,000 and 238,000
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cancer-related deaths have been counted indicating an increase of more than 20%
from 1990 to 2016. The leading cancer types in 2016 (referring to Germany) are
tracheal, bronchus and lung cancer (47,000 deaths), followed by colon and rectum
cancer (30,000) and breast cancer (19,000). For some cancer types, the number of
deaths remained virtually stable (i.e. breast cancer, colon and rectum cancer), for
other types the number increased (i.e. prostate cancer from 9,000 to 16,000),
whereas for other cancer types, this number diminished (i.e. stomach cancer from
18,000 to 13,000).

However, these numbers do not account for changes in population size, age
structure and rising life expectancy. The majority of cancer deaths occur in people
over 70 years. Thus, the growing incidence of a variety of cancers after the second
world war, especially in industrial countries, may be partly attributed to a fact that is
actually gratifying: namely to extended lifespans (Torre et al. 2016). Worldwide, in
1990 34% patients who died from cancer belonged to this age group; this fraction
was 46% in 2015. This fact explains why highly developed countries continue to
have high incidence rates compared to less highly developed countries (Torre et al.
2016). Referred to Germany, 55% (in 1991) and 65% (in 2015) of all cancer deaths
concern people older than 70 years (Ritchie 2019). According to Robert Alan
Weinberg (¥1942), a pioneer in cancer research, the leading risk factor for devel-
oping cancer is age. In Weinberg’s opinion, everybody would get cancer, sooner or
later, if he or she lived long enough (Johnson 2010). However, the age-related
pattern of cancer—although well-documented in many publications—is rather
complex.

Yet age is not the unique factor to be considered since rising incidence can be
observed across all age categories, including children. It is well known that some
lifestyle and environmental factors such as tobacco smoking, drinking alcohol,
obesity or air pollution play an important role. Furthermore, mutant alleles accu-
mulation in some populations is considered as an aetiology due to heritability of
many cancers (You and Henneberg 2018). On the other hand, there are some cancer
types (i.e. testicular cancer or leucemia) with early life incidence peaks for
unknown reasons. Other types, i.e. some ovarian or stomach cancers, are associated
with inherited predispositions.

Lifestyle factors are modifiable to a certain degree. However, it is not easy for
exposed people to change their behaviour in order to reduce their personal risk. For
genetic factors, it seems to be illusory for an individual concerned trying to prevent
the development of cancer.

However, all these factors cannot fully account for the observed growing inci-
dence of cancer. New diagnostic techniques and screening tests also contribute to
this phenomenon. Without these features, many tumours would have never been
detected. No doubt, it is beneficial to detect a tumour in an early stage if an efficient
therapy is available which is able to prevent the progression of the cancer. On the
other hand, in cases of over-diagnosis screenings are unnecessary and potentially
harmful, because they may produce more damages than benefits—for the individual
as well as for the healthcare system.
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To illustrate these phenomena, incidence and mortality rates will be considered
for two wide-spread cancer types, namely breast and prostate cancer.

2.4.2 Breast Cancer and Mammography

At the very beginning of her article, actually in the first sentence of the abstract,
Kerlokowske proclaims: “Mammography has been shown to reduce mortality from
breast cancer about 25 to 30%” (Kerlokowske 1997). This sounds great! Many
physicians who read this phrase are likely to think that this percentage refers to all
their middle-aged women. Moreover, lots of women who are confronted with this
information feel personally addressed. They suppose that this percentage refers to
people like themselves. Yet it only refers to the baseline of people who do not
participate in screening and die of cancer. The absolute risk of dying by breast
cancer is only 3-4 pro mils. This information however cannot be found in the
abstract.

What about the case fatality rates? Actually, they are not given in Kerlikowske’s
article. In the recently published paper by Katalinic et al. (2019) annual incidence
and mortality rates are presented, separately for several age groups and cancer
stages before and after the implementation of mammography screening program in
Germany. Data refer to the time periods 2003/2004 and 2013/14, respectively. We
consider the group of 60—69 aged women (which is the largest one).

Looking at Table 2.3, it becomes obvious that global incidence rises with
screening (from 320.8 to 381.1 per 100,000 women). This is not astonishing
because screening is intended to detect extremely small tumours at a very early
stage which would remain undetected without screening. However, this higher
incidence is by no means a screening’s success, but profoundly biased by a
lead-time bias.

Table 2.3 Breast cancer incidences and mortalities (per 100,000) and case fatality rates (in %) for
60-69 aged women before and after implementation of mammography screening in Germany
(Katalinic et al. 2019). Percentages in parentheses refer to the populations before or after screening
implementation

Stage Before screening After screening Difference
implementation implementation (after—before)

DCIS 17.4 (5.4%) 46.1 (12.1%) +28.7

Stage I 118.5 (36.9%) 171.9 (45.1%) +53.4

Stage 11 111.9 (34.9%) 109.7 (28.8%) —2.2

Stage 111 47.5 (14.8%) 34.1 (8.9%) -13.4

Stage IV 25.5 (7.9%) 19.3 (5.1%) —6.2

Total incidence 320.8 (100%) 381.1 (100%) + 60.3

Mortality 79.9 62.9 -17.0

Case fatality rate 24.9% 16.5% —8.4%
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Katalinic et al. (2019) indicated mortality rates of 79.9 and 62.9 per 100,000
women per year for 60—69 aged women. Hence, the breast-related mortality is
reduced by mammography by 0.017% (absolute risk reduction) or about 21%
(relative risk reduction).

What about the case fatality rates? They are estimated as they ratio of mortality
and incidence (see Sect. 2.3.1) and result in 24.9 and 16.5% for unscreened and
screened women, respectively. They correspond to annual survival rates of 75.1 and
83.5%. Apparently, the case fatality rate of 24.9% before mammography implan-
tation can be reduced by 8.4% due to screening meaning a relative risk reduction of
34%. Thus, the comparison of the case fatality rates seems to be much more
conspicuous than the comparison of the mortality rates (17 per 100,000). However,
case fatality rates are based on incidences and are therefore biased by lead-time and
length—time bias. On the contrary, mortality rates are based on the number of deaths
(instead of number of detected cancers) and are therefore not biased.

In the 1990 years, reports have been published indicating mammography ben-
efits also for younger women aged 40 to 49 years (Curpen et al. 1995; Smart et al.
1993). The authors claim improved survival for women who underwent mam-
mography. However, using these survival statistics mammography benefits may be
overestimated because of bias.

In summary, the unanswered question is whether early detection and subsequent
therapies results in improved patient outcomes (Zahl et al. 2011; Getzsche et al.
2012). Breast cancer is a heterogenous disease with some cancers growing very
rapidly and others never causing clinical symptoms. Mammography enhances the
chance particularly for the latter ones to be detected. If we knew more about the
natural history of the various types of breast cancer tumours, it might be possible to
eliminate lead time and length biases that are inherent in results from screening
studies, even in a randomized study design (Bleyer and Welch 2012). Since this
will probably not be the case in the near future, mortality rates (which are not
affected by lead time or length time biases) should be preferred to case fatality or
survival rates.

2.4.3 Prostate Cancer and PSA Screening

Back to Mr. Giuliani: Drawing a comparison between prostate cancer-related sur-
vival rates was not fair because of several reasons. As mentioned above, in the
context of screening survival rates seem to be non-valid metrics. Actually, in the
USA most prostate cancers are diagnosed by screening for PSA, whereas in the UK
the majority of patients detect their prostate cancer by clinical symptoms. It may be
assumed that among American men many non-progressive or slowly progressing
cancers have been found which would have never caused any inconveniences
during men’s life if they had been undiscovered. Thus, the incidence in the USA is
influenced by a lead-time and a length—time bias which in turn affect the case
fatality and the survival rate. This fact explains why the 5-year-incidence in USA
was much higher than in England (180 versus 49 per 100,000 men). In order to
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judge which country was doing better it makes sense to look at the 5-year-mortality
rates which hardly differ: 26 (United States) and 27 per 100,000 (Shibata and
Whittemore 2001).

Recently, it has been shown that for 100,000 US-American men receiving PSA
screening in 1997, almost 5,000 additional men underwent prostate biopsy, nearly
1,600 underwent prostate cancer treatment whereas only a minority of about 60
fewer men died from prostate cancer-related death (Howrey et al. 2013). No rela-
tionship between PSA screening and the mortality from other causes could be
found. Another study worth taking a closer look at is the eighteen-year follow-up of
the Goteborg Randomized Population-based Prostate Cancer Screening Trial
(Hugosson et al. 2018). Looking at Table 2.4, it becomes obvious that incidence is
higher in the screening arm (due to a length time bias), whereas case fatality rate
and prostate cancer mortality is lower in the screening arm. Median times from
randomization to diagnosis were 8.6 versus 10.3 years (illustrating the lead time
bias).

However, the overall mortality rates are nearly identical in both arms. This
metrics suggests that PSA screening reduces mortality due to the prostate cancer but
does not affect the overall mortality. Among the attendees, 35% had been screened
positive at least once and 32% of them underwent a biopsy—although the incidence
in this subgroup was only half.

Another aspect regarding the study design is noteworthy. It was designed as a
randomized trial. However, not each of the 9,950 men attributed to the screening
group was willing to attend screening regularly. Out of them, 23% had no screening
at all; from the remaining 7,647 men it is only known that they attended at least one
screening. This illustrates the difficulties which may be inherent when conducting a
randomized trial. The divergent overall mortality rates of the attendees and
non-attendees (23.1% vs. 46.9%) are rather impressive. However, they might be
distorted by a volunteer bias and are therefore meaningless.

Table 2.4 Prostate cancer cases and deaths and derived metrics in the Goteborg Randomized
Trial (Hugosson et al. 2018)

Control Screening all Screening Screening
attendees non-attendees

Total group size 9,949 9,950 7,647 2,303
PC cases 962 1,396 1,272 124
Deaths
- From PC 122 79 51 28
- From other causes 2,735 2,765 1,712 1,053
- Total number 2,857 2,844 1,763 1,081
Incidence (%) 9.7 14.0 16.6 54
Case fatality rate (%) 12.7 5.7 4.0 22.5
PC-related mortality (%) 1.2 0.8 0.7 1.2
Overall mortality (%) 28.7 28.6 23.1 46.9

PC = prostate cancer
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2.5 Conclusion

“Cancer screening saves lives”. It is a message we’re all familiar with, disseminated
by screening initiatives. This phenomena is not new: During the 1950s and 1960s, it
was commonly thought among physicians that finding a disease at a very early
stage would lead to more efficient treatment, to prolonged survival time and to
improved quality of life. Under these circumstances, it may be alluring to believe
into the power of screenings—especially since many doctors and medical scientists
promise benefits such as reduced mortality rates or increased life spans. Today, it is
commonly known among researchers: It is not that simple. Certainty is an illusion.

Although screening may help to detect a cancer disease at a very early stage and
to improve survival by initiation of timely treatment, the claim that screening by
itself saves lives is difficult to support. The apparent welfares are by far not as high
as is often assumed. The overoptimistic expectations are created by false infor-
mation and nontransparent risk communication. Even scientific journals report
evidence that suggests big benefits combined with small harms of screening
interventions. Screening advocates often cite disease detection rates as proof that
screening can work. This is mainly due to the progress in medical technology.
Nowadays, many cancers are diagnosed which in former times would have
remained undetected until the person died of other causes. However, there is not
much evidence that early detection of a tumour is associated with cure or reduced
mortality. Other endpoints frequently reported in screening studies are compliance
rates, survival rates, case fatality rates or compliance (Black et al. 2002). However,
these endpoints are misleading information. They may be distorted by bias and
therefore are not sufficient to demonstrate the effectiveness of screenings. It is
important to be aware that various types of bias (i.e. lead time or length time bias)
may contribute to the apparent survival benefits.

The inability to assess risks is common to healthy people, sick patients, physi-
cians, journalists and politicians. Thus, many medical doctors are unaware that
higher survival rates by cancer screening do not automatically imply longer life.
They believe in progress in cancer research, which in reality is much smaller than
inadmissible conclusions from publications would suggest. This has serious con-
sequences for health: practicing physicians think that screenings contribute to
diminished mortality rates by cancer and will advise their patients inadequately in
the good faith doing the best for them. Trusting their doctor, people are convinced
that screenings reduce their individual risk of developing cancer or even think that
they can be saved from the death by participating in screenings.

According to Mayer (2004), there are some relevant criteria which should be
fulfilled to ensure that a screening test is valid and purposeful. (1) The disease must
be relatively common in the screened population. It is unreasonable, for instance, to
screen 20-year-old men for prostate cancer. (2) Furthermore, the disease itself must
be detectable at an early stage with good chances of recovery. (3) The screening test
should be accurate, that is, it should have a high sensitivity in order to detect
disease in patients who are in the pre-symptomatic phase. The test should have a
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high specificity as well to be able to exclude disease in healthy persons. Both
criteria are important. (4) Practical considerations refer to the costs and the feasi-
bility in practice. If the test procedure is connected with a high level of discomfort,
it will not be accepted by the public. (5) Most important there must be a treatment
available which will result in a markedly improved outcome, i.e. longer survival
time. Otherwise, diagnosis at an early stage is not helpful.

However, all these criteria do not solve the dilemma of overdiagnosis. When a
cancer has been detected by a screening procedure and confirmed by a pathologist,
it cannot be predicted whether this cancer will progress rapidly or slowly or whether
it will remain stable or even regress. Nevertheless, such a diagnosis makes the
patient feel like a ticking time bomb. Thus, a (over-)treatment will be started from
which nobody knows if it is really necessary or not.

What can be done? Statistical thinking is indispensable in order to adequately
assess the results of a trial. Dealing with risks may be difficult, even for clinical
experts. Thus, it is extremely important to teach statistical thinking in medical
education and training students and physicians in this discipline.

The best way to examine the benefits of screening is to conduct a randomized
controlled trial, because random assignment of participants to the screened and
unscreened groups is regarded as an excellent tool for removing the distorting
effects of selection bias. Furthermore, all-cause mortality should be presented. This
is the only reliable endpoint in screening studies because it is unaffected by lead
time or length time bias. Unless these types of bias are avoided, the results of a
screening trial cannot provide valid information (Porzsolt et al. 2016).

One of the most troubling challenges is our own cognitive limitations occurring
when established thoughts become resistant to disconfirming information. Con-
structive scepticism is needed in order to critically assess benefits in medical care
and to use diagnostic and therapeutic techniques efficiently.
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Mass-level vaccination for preventing diseases is certainly a massive boost for the
general public. For developing countries, the value for vaccinations cannot be
underestimated. This has certainly been one of the reasons for the increased life
expectancy and improvement of the quality of life, resulting in better productivity
and increased economic and social prosperity for families and societies. Vaccines,
in Bangladesh, are considered as an almost guaranteed protection from diseases.
Institutionalized vaccination programs have been an effective practice in the
healthcare services for Bangladeshi masses. Polio and smallpox vaccination pro-
grams are just two of such examples which have seen effective eradication of these
deadly and debilitating diseases. This has increased the trust on such programs,
making it a popular and effective method of running vaccination programs in
Bangladesh. Many vaccination programs have started off as demonstration projects
that have later on become part of a nationwide immunization program. As much as
the benefits of the vaccination programs are well-recorded, the ethics of adminis-
tration of it is not focused highly. Rather the focus tends to be on the most efficient
method to get it done. This should be addressed given the program itself decides for
the public what goes into their bodies. Furthermore, in many cases the vaccination
is administered to children and infants who have no say in the process. To illustrate
this dilemma, this chapter is looking into one case that relates to the human
papilloma virus (HPV) vaccination program in Bangladesh.

HPYV infection is a global concern. More than a half-million cancers—including
cervical, vulvar, anal, penile, and oropharyngeal cancer—and over 250,000 deaths
are attributed annually to HPV infection (Bruni et al. 2016). Globally, cervical
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cancer is the fourth leading female cancer and the second most common cancer
among women aged 15 to 44 years (WHO 2019). Copenhagen consensus center
reveals that 10,000 women deaths are caused by cervical cancer every year. In
2016, the human papillomavirus (HPV) vaccine was introduced in Bangladesh by a
two-year demonstration project. Governed by the Ministry of Health and Family
Welfare of Bangladesh and with financial support from the Global Alliance for
Vaccines and Immunization (GAVI, the Vaccine Alliance), the bivalent preparation
of the HPV vaccine (Cervarix) has been administered to 5th grader school-going
girls as well as girls who were not attending schools aged between 10 and 12 years
residing in five selected areas of Gazipur District, located close to the capital city—
Dhaka. For better efficiency and to manage costs better, the program was conducted
under the Expanded Program of Immunization (EPI), which allowed the HPV
vaccination program to utilize the existing resources of the EPI, letting it easy
access to schools, and ride on the already established trust on the EPI program,
thereby making the acceptance and cooperation from the public and the students
easier. National scale-up of the HPV vaccination program is planned after the HPV
demonstration program is evaluated and deemed successful.

On the day of the vaccination, a health education session was conducted among
the vaccine candidates. Candidates were made aware about the vaccine and its
importance in preventing cervical cancer as part of this health education. However,
what is noteworthy is that information about HPV infection, its route of trans-
mission and the cofactors related to its spread along with other cervical cancer
prevention strategies were left out of this health education. If it were such that HPV
on its own was the most dominant factor behind cervical cancer, then this would be
understandable as giving as much information to the recipient as may deem to be
needed. However, data may indicate otherwise as the following breakdown of HPV,
its effect on cervical cancer and other cofactors of cervical cancer illustrates.

HPV is one of the aetiological causes of cervical cancer. HPV 16 and 18 ser-
otypes, especially, are responsible for about 70% of cervical cancer worldwide
(WHO 2019). However, infection with HPV does not necessarily result in cervical
cancer. There are some established cofactors (modifiable risk factors) for pro-
gression of cervical HPV infection to cancer in the long run, such as early age of
first sexual intercourse, multiple sexual partners, tobacco use, immune suppression
such as co-infection with human immunodeficiency virus (HIV), high parity,
long-term hormonal contraceptive use, and poor nutritional status (Bruni et al.
2016; WHO 2019). HPV infection, therefore, can be prevented primarily through
vaccination and interventions targeting these modifiable risk factors.

Discussions about sexual health may not be an easy talk to take with 5th graders
or girls within the similar age bracket in Bangladesh. However, given the fact that
sexual contact is the main route of transmission of the vaccine-preventable HPV
serotypes, such withholding of information when HPV is actually being discussed
and a vaccine is actually being administered, not even with the teachers and parents
of the recipients, raises questions on whether this withholding of information is
beneficial for the actual prevention of the cancer that the vaccination is intended for.
Given this may the first discussion on a female-specific health concern that these
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girls will be facing, it will have a lasting impression on the person’s ideas and
knowledge of what are the foundations of cervical cancer in general. The outcome
of such a discussion that only takes care of the correlation between HPV and
cervical cancer without the role that modifiable risk factors involving male partners
play may lead to a false understanding that cervical cancer is female specific from
the cause to the illness without any male having any role to play. The other risk lies
in providing the same education to non-school going girls in the similar age bracket
as 5th graders. As much as in a school environment, there may be opportunities to
clarify misconceptions or provide additional information when sought, a one off
education on HPV and cervical cancer without discussing other contributing factors
may only help establish a wrong perception that this is a female centric disease. In
an already male-biased society, this may have a lasting impact on the morale and
confidence of the female recipient who is not part of the education system.

Another aspect of notable concern is that while the education connecting HPV
and cervical cancer is relevant, so is the method by which a person can get
themselves tested for HPV. Among secondary prevention methods of cervical
cancer, cervical screening tests show great promise, especially the Papanicolaou test
(Pap test), visual inspection with acetic acid (VIA) test, HPV DNA test or the HPV
determination test (Navarro-Illana et al. 2014; Sherris et al. 2009). Not providing
information about other cervical cancer prevention strategies, particularly cervical
screening, poses ethical questions. Vaccination cannot replace the role of screening.
Besides, the effectiveness of HPV vaccination is higher where there is a strong
screening system. As vaccines only prevent 70% of cervical cancers, surveillance
via screening must be continued. There is a risk that such over-emphasis on HPV
vaccination may divert the recipients’ attention from the perceived importance of
screening. It is anticipated that some vaccinated girls may forego the recommended
screening in the adult life due to this false sense of security, a situation that may
paradoxically result in a higher incidence of cervical cancer if less than 70% of the
population is screened (Harper et al. 2010). In Bangladesh, even though cervical
screening programs began in 2004, the coverage rate remains very poor and is
limited to opportunistic tests (Basu et al. 2010). In this situation, tailored infor-
mation to advertise vaccination would further reduce the importance of screening in
population mindset.

Furthermore, the vaccine currently provided under the program only covers two
serotypes of HPV (16, 18) out of about 20 possible high-risk cancer-causing ser-
otypes (Clifford et al. 2005). Over 80% borderline lesions and 70 percent cervical
intra epithelial neoplasia are unrelated to HPV-16 or HPV-18 and thus cannot be
prevented by vaccination (Raffle 2007). There is also an ethical dilemma regarding
the actual efficacy of the vaccine (Lippman et al. 2007). Communications around
the HPV vaccination program convey the impression that cervical cancer is hundred
percent preventable with vaccination. The program communication also does not
disclose adequate information about the durability of protection with the HPV
vaccination and the need for possible booster immunization. This arise ethical
concerns about the lack of accountability of the vaccination implementers that may
put the risk of failing public trust regarding preventive health services.
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As much as the above are ethical dilemmas which demand attention, the
counterargument to providing full information can also be put forward. For the
utilitarian benefit, it could be argued that full information about HPV might arise
sociocultural controversies and hinder vaccine uptake. Highlighting the anti-cancer
role of the HPV vaccine over its true role in preventing sexually transmitted HPV
infection is demonstrated in higher vaccination coverage in several low- and
middle-income countries (Gallagher et al. 2018). The counterargument, while may
have partial merit, accurate and complete information is proven to be effective
against rumor and misinformation which at the age of the vaccine recipient is of
critical importance since this is when information tends to form the foundations of
future knowledge and at times-engrained bias. About STIs, full information may be
necessary to avoid marginalizing any specific gender, in social settings that have
historically victimized females for many STI issues (Nack 2002). Also, due to the
lack of public discourse and the sensitivities around making STI-related information
readily available, there is little opportunity to command people’s full, undivided
attention on multiple occasions; therefore, it is only convenient to provide full
information when the opportunity arises, in order to avoid presenting only partial
information that can produce a false sense of safety when no such guarantees exist.
In fact, revealing the nature of HPV transmission, even though it may raise feelings
of stigma and shame, is proven to reduce the stress (Waller et al. 2007). Also, the
success of the measles rubella (MR) campaign in increasing MR vaccination
coverage in Bangladesh demonstrates that good social mobilization in which the
recipient can learn about the disease in question can result in high vaccine uptake
(Uddin 2016).

In the vaccination program, every girl is taken separately for vaccination to an
empty classroom or a secluded corner for privacy and to minimize anxiety. For
every recipient vaccinated, vaccination cards are issued which is preserved by the
school authorities. For the target recipients who may have been missed due to
absenteeism, they can get vaccinated from a nearby school if it is in schedule or
from the community EPI center. Adolescent girls of the same age who do not attend
schools can get the vaccine from community-based routine, fixed, and outreach
vaccination sites, thereby ensuring that the probability of not being vaccinated
despite being of the age stipulated is as low as possible.

While the above method of moving forward with the vaccination may seem
straight forward, a few key issues have glaring ethical issues that need to be
addressed. Obtaining consent from adolescents or their guardians before giving
vaccination is considered as a major ethical dilemma regarding HPV vaccination.
Adolescence is a unique life stage that bridges childhood and adulthood. WHO
stresses on special attention to pay for obtaining informed consent when admin-
istering vaccination for this age group (Paxman 1987). Many HPV vaccination
programs around the world use an implied consent procedure from guardians
(Zimmerman 2006). In Bangladesh, written guideline or procedure is absent on
ensuring the obtaining of guardian’s consent or the assent of the adolescents for
vaccination. Presence of girls at school in vaccination day is regarded as implied
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consent from their guardians. The assent of the girls, which is considered important
for vaccination according to WHO (2014), is not covered under the procedures.

Further, the regimented way in which the vaccination program is administered in
schools, all selected girls feel obliged to accept it, either due to peer pressure or to
please schoolteachers. They have no opportunity to take an informed and inde-
pendent decision regarding the matter. This creates an ethical dilemma, given that
no choice is available to the recipients or their guardians when deciding whether to
take the vaccine. Besides, involving guardians in the discussion at the time of
vaccination enhances communication about cervical cancer prevention and the role
of the HPV vaccine (Sussman 2007), which is ignored in the current vaccination
program. Furthermore, the HPV vaccination-card maintained for every vaccine
recipient is not handed to their guardians until the two doses are completed. In fact,
there is no written documentation for the guardians to know about the vaccine
administered to their daughters at school. This puts guardians in a blind situation,
making them solely dependent on the schoolteachers’ judgment about the
well-being of their daughters and depriving them of being able to make their own
decisions.

The HPV vaccine, like all other EPI vaccines used in Bangladesh, is adminis-
tered with WHO approval but without any country-specific trial or licensure by any
local drug administration authority. Hence, post-marketing vaccine surveillance is
poor. This is a concern because there is lack of data on long-term adverse effects
associated with HPV vaccinations in Bangladesh. Long-term follow up of HPV
vaccine recipients is essential (De Vincenzo et al. 2014). Depriving the vaccinated
girls of more organized follow-up, and hence not ensuring immediate identification
and treatment of any vaccine-related adverse effects, poses a major ethical concern.

Another critical ethical dilemma about the vaccination program is the
female-only strategy that the HPV vaccination program seems to adhere to. In
Bangladesh, women represent almost half of the population. Despite the growing
involvement of women in the workforce over the recent years, significant economic
and cultural barriers still exist in the society for the women to overcome. Further,
increased representation in the government and non-government sectors does not
guarantee women'’s increased participation in the decision-making process (Panday
2008) or has not lessened the violence against women (Abusaleh and Mitra 2016).
Women have to go along any decision regarding sex in familial life. In this cir-
cumstance, vaccinating only females may lead people to dismiss the disease as a
women-related concern, which might increase sexual irresponsibility in the male
partner. Further, seeing the female classmates to participate in special health edu-
cation session and to be vaccinated for HPV might have the chance to create a false
sense of security among male classmates. Thus, these boys may perceive HPV
infection as a mere women-related issue ignoring the important role of men in HPV
transmission. The ultimate societal impact of these phenomena should be identified
at the outset to preserve ethical values revolving HPV vaccination. As a way to this,
proper health education regarding HPV infection should be given to adolescent
boys as well.
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Vaccination is known to be important for ages to boost up immune system and
prevent diseases. In countries like Bangladesh, government vaccination programs
are the most successful public health initiatives. It is the high time to discuss about
the ethical concerns to preserve public trust on immunization programs in Ban-
gladesh. Given the fact that about 84 percent new cases of cervical cancer patient
were from less developed region in 2018 (WHO 2019), primary prevention through
HPYV vaccination becomes more emphasized. As HPV vaccine is a new addition to
existing immunization programs, proper measures should be taken at both gov-
ernment and civil society level to maintain the highest standard of ethics in every
sphere of the implementation system.
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4.1 Poor, Black, and Uneducated: Henrietta Lacks Wrote
Medical History—Involuntarily

In the spring of 1951, 30-year-old Henrietta Lacks visited the Johns Hopkins
Hospital in Baltimore to have severe abdominal pain treated. At the time, neither
Mrs. Lacks nor the attending physician Howard Jones suspected that she would die
of cervical cancer less than six months later. Treatment on the ward for black
women was free of charge, and in the 1950, it was justified that the tissue removed
should benefit research. Mrs. Lacks was neither informed about the removal of a
biopsy nor asked for her permission to conduct research with the tissue sample
(Skloot 2010). Her family doctor sent the samples taken on 8 February to the
laboratory of the scientist George Otto Gey who put them into a mixture of chicken
plasma, an extract of calf embryos and human umbilical cord blood and supplied
them in an incubator (Masters 2002). HelLa cells—initial letters of the patient's
name—doubled overnight, and a few weeks later, scientist Dr. Gey had millions of
human cells at his disposal which were available to research worldwide for the first
time in medical history (Scherer et al. 1953) (Fig. 4.1).
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4.2 Cancer Research Using Immortal Tumor Cell Lines

The establishment of HeLa as the first human continuous cell line provided a
coveted standard model for the investigation of cancer pathophysiology to avoid
differences between donors and to allow the reproducibility of experimental data,
but above all to allow the renewal of the original biological material (Lucey et al.
2009). A few years later at Ibadan University in Nigeria in 1963, Robert Pulvertaft
established the Raji cell line, the first human continuous hematopoietic cell line
from a Nigerian patient affected by Burkitt's lymphoma (Pulvertaft 1964). Although
the Raji cell line has successively proven to be a model system resulting from
infection with the Epstein—Barr virus, the definition of the culture conditions nec-
essary for growth in vitro paved the way for the stabilization of new cell lines
growing in suspension. In addition, the availability of recombinant growth factors
and conditioned media, particularly in the 1980 and 1990, enabled the stabilization
of a number of hematopoietic cell lines covering almost all steps of the classifi-
cation of myeloid and lymphatic leukemia (Drexler et al. 1999). The total volume of
publications of both historical cell lines with regard to cancer research and
healthcare amounts for HeLa to over 16,900 publications (milestone is the devel-
opment of the anti-polio vaccine) and over 1600 papers for Raji (milestone is the
mechanisms of infection by Epstein—Barr virus) (Mirabelli et al 2019).

4.3 Early Crisis: The Use of False Cell Lines as Cancer
Models

In 1966, scientist Stanley Gartler discovered that HeLa cells that had apparently
cross-contaminated numerous cell culture approaches worldwide (Gartler 1968).
Due to the high proliferation rate of HeLa and with low demands on the cell culture
media, a single HeLa cell introduced into an existing cell culture as an impurity due
to missing cell culture guide lines can overgrow the existing culture. In the 1960s,
scientists had only very limited possibilities to detect the contamination of a cell
culture approach with cells of the same species, as there were no genetic analysis
methods yet. An electrophoretic technique for determining a specific isoenzyme
pattern of cell lines enabled Stanley Gartler and coworkers to prove that this pattern
was identical in many of the cell lines he investigated and could at the same time be
unambiguously assigned to that of a black donor, although many of the cell lines
investigated were allegedly derived from white donors.

This result was subsequently often referred to as the HeLa bomb because it
called into question much of the scientific knowledge gained from cell culture lines
to that date (Del Carpio 2014). This example shows that cross-contamination is a
neglected and chronic problem of cell culture that has existed since its inception in
the 1950 and has hardly changed in importance to this day. Cross-contamination or
viral or microbial infections occur regardless of the size or economic status of an
academic or industrial institute and can significantly undermine the reliability of
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scientific data. With a depressing regularity, datasets cannot be reproduced or even
publications must be withdrawn if the data were generated with wrong cell lines
(Baker 2016).

4.4 STR Genotyping: The Beginning of the End in Cell Line
Misidentification?

The example of the alleged endothelial cell line ECV-304 shows the damage and
misleading effects that any use of wrong cell lines can cause. The isolation and
culture of human vascular endothelial cells is associated with a number of specific
problems, including a demanding requirement for exogenous growth factors, mixed
cell populations from pooled vascular preparations, and a relatively low prolifera-
tion capacity. Thus, the description of ECV304 as a spontaneously transformed cell
line from human umbilical vein endothelial cells (HUVEC) was highly regarded by
science and industry since it represented a potentially significant advance in this
field of research (Takahashi et al. 1990). ECV-304 was already distributed by the
major cell banks in America and Asia until 1999, when the cell line was included in
the German Biological Resource Bank DSMZ, where a match was found between
short tandem repeat (STR) profiles of ECV-304 and the human bladder carcinoma
cell line T-24 (Dirks et al. 1999a). A comprehensive review finally revealed that the
ECV-304 cell line was cross-contaminated at source and that ECV-304 was a
virtual cell line that never existed (Dirks et al. 1999b). For the cell line ECV-304
alone, more than 2500 publications exist to date, which represent a financial loss in
the hundreds of millions of dollars with regard to publication efforts. To determine
the extent of the problem of virtual cell lines, a further study was performed at the
DSMZ, where new published cell lines were obtained directly from the establishing
laboratories and a widespread intra-species cross-contamination of human tumor
cell lines was found at a percentage of 18%. The misidentified cell lines found were
unwittingly used as inappropriate tumor models in several thousand potentially
misleading publications (MacLeod et al. 1999). Since 2010, the globally recognized
STRY typing, which was developed and published by a working group of the
standard developing organization (SDO) of ATCC, is considered a milestone in
quality control with regard to authentication of human cell lines (Alston-Roberts
et al. 2010).

4.5 Fetal Bovine Serum (FBS), Fetal Calf Serum
(FCS) or Newborn Calf Serum (NCS)

Fetal bovine serum (FBS) is derived from the blood of cow fetuses and is a major
component of most culture media required for mammalian cell culture. However,
the term FCS or NCS is hardly used, and FBS is more common. The use of FBS in
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routine cell culture is an embedded practice which is taught in almost any available
cell culture training. In the spirit of “never change a winning team,” there appears,
from a technical point of view, no need to change this methodology. Today's
leading global cell banks offer almost exclusively FBS dependent cell cultures.
Although the EU adopted a directive on the protection of animals used for scientific
purposes (Directive 2010/63/EU), it does not affect the production of FBS since it
takes into account only unborn animals from the third trimenon of development. To
obtain FBS, the uterus of freshly slaughtered pregnant cows are removed and blood
is taken from the non-anesthetized fetus by heart puncture.

Animal rights organizations have been calling for replacement of FBS in cell
culture for years. To reduce the use of FBS in the 3R context and possibly even
replace it in the long term, chemically defined media (CDMs) should be the ultimate
goal for cell culture systems. In particular, when CDMs are inapplicable, human
platelet lysate (hPL) represents a promising non-animal serum alternative, which
could increase the reliability of biomedical research and enable good manufacturing
practice (GMP) compliant applications (Bieback 2013). Acceptance and use of
FBS-free media in cell culture laboratories is not widespread worldwide, in part of
the unavoidable time-consuming and cost-intensive adaptation of the cells. New
FBS-free alternatives should therefore be systematically established for culture and
cryopreservation for the most common human cell lines as well as frequently used
human primary cells. In order to scientifically substantiate their suitability, growth
parameters, physiology, and the genomic stability of the cells should be recorded.
Since cell banks are significantly involved in the establishment of new standards in
the sense of a Good Cell Culture Practice (GCCP), the efforts to establish chemical
defined media could sustainably and globally lead to a significant reduction of FBS
use in cell culture laboratories and thus contribute to the avoidance of animal
suffering and to better reproducibility of scientific data (Bieback et al. 2010).

Cell culture methods are intended to be highly standardized procedures to
investigate changes in viability, growth, and cell communication by varying single
parameters such as adding chemicals of interest. However, FBS is a variable and
undefined medium component with a complex composition that is still not fully
understood. It may contain generally unpredictable factors, which might change
between batches, for maintenance of the cell culture and impact upon responses.
One example for such problems caused by FBS comes from translational research
on cancer, where tumor cell lines are often used to model carcinogenesis. An
indispensable condition for fast implementation of new clinical approaches is that
researchers worldwide use identical models to generate results that can validate
each other’s findings. Global Biological Resource Centers (BRCs) are equipped
with authentication standards to ensure an optimal use of these models
(Capes-Davis and Neve 2016; Barallon et al. 2010). A recent survey revealed a
reproducibility crisis in biomedical science, since more than 70% of researchers
have failed to reproduce published experiments (Baker 2016), which in cancer
research can be partly attributed to the use of different batches of FBS, as will be
discussed below.
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Furthermore, the fast growing knowledge from intra-tumor across inter-patient
to intra-cell line heterogeneities demands a comprehensive maintenance and safe-
guarding of a sufficient number of models to represent the genomic diversity
observed across human cancers. The qualitative and quantitative variations of FBS
batches can cause selection and sub-clonal outgrowth of tumor cell lines leading to
a bottlenecking selection procedure of sidelines within a cell culture population.
Heterogeneity of primary tumor cells represents one of the major disadvantages
compared to continuous cell lines, since it is proposed that cell lines originate from
a single neoplastic cell. Recently, the presence of two clones in one continuous cell
line has been described, indicating clonal evolution within a cell culture population
(Quentmeier et al. 2013). Different FBS qualities could thus play a decisive role in a
dynamic cell culture in this regard.

4.6 Is Chemically Undefined FBS Part of the Problem
of Non-reproducibility of Data?

BRCs generally use high quality FBS, sufficient for proliferation of the majority of
the continuous cell lines. FBS lot charge exchanges at cell banks require extensive
testing on a panel of cell lines representing different tissues and applications for a
time period of at least two weeks, since one may not see the differentiating or
apoptotic effects of the new FBS lot immediately after usage. Intra-cellular stores
could initiate proliferation and falsify the results in short term testing, and nutri-
tional deficiencies could cause cell lines to lose or gain genetic and phenotypic
functions. The worst-case scenario is that bottlenecking selection procedures for the
effects of newly purchased FBS batches on the different cell types are visible or
measurable only in the rarest cases. Elimination of ancestral clones by sequential
selection, possibly by unsuitable FBS charges on sophisticated cell culture, could
result in replacement of novel clones which are genetically still identical with
regard to STR profiles, but equipped with modified features (Kasai et al. 2016).
A recent comparison of experimental methods for reproducible pharmacogenomic
profiling of cancer cell line panels highlighted evidence that even the amount of
FBS in growth media could have an impact (Haverty et al. 2016).

An additional potential issue is associated with the use of charcoal to strip out
endogenous hormones, growth factors, and cytokines from serum. Charcoal strip-
ped FBS is commonly used to study the effects of steroid hormones in vitro, but is
prone to a high lot-to-lot variability (Sikora et al. 2016). A 2005 study found that
charcoal stripping of FBS unexpectedly affected the commitment of bone pro-
genitor KS483 cells, highly stimulating adipogenesis compared to normal FBS
containing medium, which drives KS483 cells to differentiate into only osteoblasts
(Dang and Lowik 2005). As a conclusion, there is an unmistakable demand for
chemically defined media for achieving data reliability and for overcoming the
reproducibility crisis caused by FBS charges of non-definable qualities (van der
Valk et al. 2010, 2018).
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4.7 Privacy and Ethical Challenges of Next-Generation
Sequencing (NGS) Data

Recent advancements in genomics and bioinformatics have led to vast amounts of
genomic data being generated in clinical and research settings. In order to obtain a
better understanding of these data and identify potential correlations between dis-
eases and underlying genetic factors, sharing genomic data in research and clinical
settings is deemed necessary. Next-generation sequencing (NGS) enables the
sequencing of the entire genome and transcriptome more cost-effectively and faster
than previous techniques. NGS offers possibilities to advance medical diagnostics
and treatment, but also raises complicated ethical questions that need to be clarified.
The use of NGS in clinical research has features that require traditional ethical
frameworks to protect research participants and patients by (i) data protection,
(ii) informed consent, (iii) return of results, and (iv) profit participation. Especially,
NGS data contain sensitive health and non-health information about individuals and
could be used for tracing family members. Therefore, the application of adequate
data protection safeguards when processing genetic data for research or clinical
purposes is of paramount importance.

One of the most important legal instruments for the protection of personal data in
the EU is the new General Data Protection Regulation (GDPR), which entered into
force in May 2016 and repealed Directive 95/46/EC with the aim of improving the
effectiveness and harmonization of the protection of personal data in the EU. GDPR
lays down a number of new rules: Continued use of genetic data for scientific
research purposes is allowed without additional consent if the specific conditions
are met. The new regulation has already raised concerns among different stake-
holders about the challenges that may arise in the implementation in different
countries. In particular, the proposed definition of pseudonymized data has been

Fig. 4.1 Bright field light
microscopic image of HelLa
cells in culture (DSMZ ACC
057) on the right (W.
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criticized because it leaves too much room for interpretation and could affect the
harmonization of data protection between countries.

To close the circle back to the HeLa story: The interest in Henrietta Lacks’ cells
soon became more than just a noble quest for knowledge. For example, the com-
pany Microbiological Associates—which became later a part of biotech giant Life
Technologies—started out selling HeLa cells. Today, more than 17,000 US patents
involve HeLa cells one way or another, and HeLa is still one of the most popular
cell lines in the world. Several family members of Henrietta Lacks, the unwitting
donor of the widely used HeLa cell line, say that they were never compensated for
the cell line. The story of Henrietta Lacks was documented in a book The Immortal
Life of Henrietta Lacks (Skloot 2010) and highlighted how the paucity of informed
consent affected her family. In 2013, family members worked out a deal with the
National Institutes of Health for the appropriate sharing of the HeLa genome with
researchers. At the time, commercialization was discussed during negotiations
between family Lacks and the NIH, but that science was the focus. “I was with the
Lacks family as they did an interview the other day, and what they said basically
was, ‘Money is not our big concern in this right now.””.
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5.1 Should People at High and Moderate Cancer Risks Be
Entitled to Benefits from the Statutory Health
Insurance System?

5.1.1 The Medical Perspective

5.1.1.1 Disease as a Multidimensional Concept

Phenomena of a very heterogeneous nature can be summarized under the term
disease. A distinction is made between infectious diseases, degenerative diseases,
systemic diseases and so on. In contrast to the pathological classification of
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diseases, there are different descriptive dimensions of disease. These can be pre-
cisely differentiated as follows:

1. Disease: Disease as biomedical attribution.

2. Illness: Illness as the experience of being ill, self-attributed.

3. Sickness: Sickness as a legal attribution of disease, implying an entitlement to
benefit.

These dimensions are by no means always congruent with each other. For
example, a patient may feel healthy despite a tumour diagnosis (disease) or a person
may experience themselves as i/l without having been diagnosed with a disease. In
the first case, the person receives treatment in the form of adequate tumour therapy
(sickness). In contrast, a person who only feels ill is not considered sick under social
law, which is why there is no entitlement to medical treatment and reimbursement
of costs by the healthcare system. A requirement for the provision of services by the
statutory health insurance system is therefore the presence of a disease. Legally, a
certain understanding of disease is assumed here. In Germany, while disease is not
itself defined in law, the definition has been developed by jurisdiction. According to
this definition, a disease exists if (1) an irregular physical or mental condition exists
which (2) has a negative effect on the body or mental function and (3) causes a need
for treatment or inability to work (BSG 35: 10-15).

5.1.1.2 The Development of Systems Medicine

The concept of disease as controlling benefit claims is international. However, this
coupling of sickness and disease cannot adequately address the risks of disease.
Since the decoding of the human genome in 2001, medical research has shown that,
on the one hand, in the case of certain biomedical attributions, the risk of disease
can be determined with increasing precision using genetic diagnostic procedures.
On the other hand, preventive measures are available which can minimize risks, for
example in the case of hereditary cancers.

A paradigm shift is taking place on the research side, with a strongly preventive
orientation beginning to apply to classical curative medicine. This is particularly
obvious in the contemporary development of systems medicine (Dabrock 2016).
This type of medicine uses bioinformatic and biostatistical methods to examine
anamnesis, environmental and lifestyle data in order to construct algorithmically
determined risks of disease. With big data, risk profiling becomes more precise.
Now small patient strata can be identified, enabling a disease to be treated as
precisely as possible (Hood 2013).

Genetic diagnostics can identify carriers of pathogenic germ line mutations even
before the manifestation of the disease. This opens up promising opportunities to
offer risk-reduction measures to individuals at high and moderate risk of disease in
order to delay or even prevent its manifestation. However, according to the
guidelines defining the term disease in health law, pathogenic germ line mutations
do not automatically classify as disease. The classical concept of disease cannot
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adequately address risks of disease. Consequently, persons at risks are not entitled
to benefits (they are not recognized as sick under health law).
Against this background, the following questions arise:

1. Whether persons at high and moderate risk should be entitled to benefits for
risk-reduction measures;
2. If so, how such entitlements to benefits can be adequately regulated.

This involves further questions:

3. Which groups of risk this new framework of entitlements to benefits applies to;
and.
4. Which risk-reduction measures should be allocated to which risks.

5.1.1.3 The Case of Hereditary Breast Cancer

The case of hereditary breast cancer provides a concrete example for discussion of
these questions. In this case, a large number of low-penetrant, moderately penetrant
and highly penetrant pathogenic mutations have been researched, risk communi-
cation is profiled on the basis of many years of experience and various
risk-reduction measures are available.

Pathogenic Germ Line Mutations

In Germany, there are about 70,000 new cases of breast cancer every year (Robert
Koch Institut 2015). A familial clustering is found in about 30%, or about 19,000
cases (Rhiem et al. 2019). Pathogenic germ line mutations in various breast cancer
risk genes can be considered for these cases. Depending on the specific risk gene,
there is a different lifetime risk of developing breast cancer in women. In research
and practice, three groups of risk genes are therefore known to exist. With a lifetime
risk of more than 40% (odds ratio/OR > 5.0) highly penetrating pathogenic
mutations in high-risk genes, such as BRCA1/2 or TP53, are underlying. Lifetime
risks of 21-40% (OR 1.5-5.0) are associated with the group of moderately pene-
trating risk genes such as CHEK2 or ATM. Finally, risk genes with a lifetime risk of
11-20% (OR < 1.5), such as TOX3 or FGFR?2, are classified as low-penetrating risk
genes. The high-risk genes BRCAI and BRCA2, which became particularly well
known through the ‘Jolie effect’ (Evans 2014), have been identified in approxi-
mately 24% of all familial breast cancers (Kast et al. 2016). It is expected that
further risk genes will be identified by research and that the interaction between
individual risk genes will be more clearly defined in terms of familial cancer
incidence than has been the case so far (Meindl et al. 2010; Hemminki et al. 2010;
Antoniou et al. 2008; Easton et al. 2007). The categorization of risk genes as highly
penetrant, moderately penetrant and low-penetrant is helpful, but imprecise against
the background of the current state of medical research. This is because risk cal-
culation takes into account as many correlating factors as possible (Kuchenbaecker
et al. 2017). This becomes clear in cases where a high number of familial breast
cancer cases correlates with a moderate risk gene, indicating that the risk does not
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depend solely on pathogenic mutation. In order to do justice to this fact, the
question of benefit entitlements must not be restricted to the group of female carriers
of mutations in high-risk genes. For this reason, the cumbersome but factually
correct term persons at high and moderate (breast cancer) risk will be used in this
chapter. We know that men can also be carriers of risk mutations. However, since
this group is small, compared to the affected women, the following focuses solely
on women.

Risk of Disease—A Multifactorial Construct

Pathogenic mutation can be understood as the basal parameter of risk assessment.
However, the concept of risk would be too narrow if it were reduced to genetic
factors alone. Rather, risk must be described as a multifactorial construct made up
of heterogeneous factors. For example, reproductive/hormonal factors, physical
activity, body weight or alcohol consumption influence the level of breast cancer
risk (Nationaler Krebsplan 2012). Three areas of risk factors can be distinguished:

1. Medical data such as personal or family cancer history, age, BMI (body mass
index), genetic predisposition, etc.

2. Behavioural and social factors such as physical activity, eating habits, alcohol
consumption, smoking, stress, social networks, low pregnancy and birth rates,
etc.

3. Environmental factors such as exposure to harmful substances, e.g., in traffic or
at work.

The interaction of individual factors is statistically identified by correlations
(Jones et al. 2017). It is therefore not possible to identify the proportion of risk
factors in individual cases.

Identification of Persons at High and Moderate Risks: Family History and
Genetic Testing

In order to identify persons at high or moderate breast cancer risk, the following
criteria are used to analyze familial cancer burden (Kast et al. 2016):

— three women with breast cancer regardless of age at the onset of the disease

— two women with breast cancer, one of whom was diagnosed before the age of 51

— a woman with breast cancer and a woman with ovarian cancer

— two women with ovarian cancer

— one woman with breast cancer or ovarian cancer and one man with breast cancer

— a woman with breast cancer before the age of 36

— a woman with bilateral breast cancer whose first disease was diagnosed before
the age of 51

— a woman with breast and ovarian cancer

— a woman with triple-negative breast cancer before the age of 50 (Engel et al.
2018)

— a woman with ovarian cancer before the age of 80 (Harter et al. 2017).
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In the largest study of its kind in the world, the German Consortium for
Hereditary Breast and Ovarian Cancer showed that if one of these criteria is met, at
least 10% of mutations are detected; in the case of BRCA1/2 mutations, the proof is
as high as 24% (Kast et al. 2016; Meindl et al. 2011). Therefore, these criteria have
been included in the German national recommendations as well as in the data
collection forms for the certification of breast cancer and gynaecological cancer
centres (S3-Leitlinie Friiherkennung (Guidelines for Early Detection)). Provided
that the familial criteria are met, genetic testing is offered (§ 3 VIII GenDG).

Consulting Situation: Divergences in Risk Assessment Between Doctors and
Patients

It follows from the different dimensions of disease that there may be a significant
divergence between risk assessments by patients and physicians. Studies on risk
communication and risk perception initiated by the German Consortium of
Hereditary Breast and Ovarian Cancer have shown that the majority of BRCA1/2
mutation carriers who

1. overestimate their individual risk of disease (80% of those affected),

2. show pathological anxiety values, and

3. have a higher degree of irritability, stress, physical complaints and emotional
behaviour, and are younger, decide on a prophylactic mastectomy (Wassermann
et al. 2017).

If the overestimation of risk correlates with an invasive and irreversible measure,
risk communication is especially challenging for doctors. In this respect, the close
linking of medical research with the translation of current data into clinical con-
sultations is consistent, as is the case at the German Consortium for Hereditary
Breast and Ovarian Cancer’s 21 university centres. In this way, genetic/risk literacy
and risk communication by doctors is systematized and oriented to the current state
of research.

Preventive Measures
Different options are available for persons at moderate to high breast cancer risk:

1. Carriers of high-risk or moderate-risk genes can take advantage of a
risk-adjusted screening programme for breast cancer in the German Consor-
tium’s specialist centres.

2. Women with a family history, in whom no mutation has yet been detected,
because the risk gene that is probably present is not yet known, are also offered
this risk-adjusted screening programme (the Boadicea risk calculation pro-
gramme). At present, five different examination algorithms have been estab-
lished in the German Consortium’s centres. These algorithms are adapted to the
risk of breast cancer with regard to age at the start of the programme, exami-
nation intervals and diagnostic methods. As an example, for healthy BRCA1/2
mutation carriers aged over 25, the programme includes breast ultrasound every
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six months, a breast MRI scan every year and a mammography every two years
between the ages of 40 and 70. Female carriers of mutations in moderate-risk
genes (e.g. CHEK?) start with intensified surveillance at the age of 30. They
receive annual examinations including mammography (starting at age 40, every
two years), MRI and ultrasound of the breast up to the age of 70. Women with a
statistically increased breast cancer risk but without a detected mutation can
participate in the intensified surveillance programme between 30 and 50 years
of age.

In addition to intensified surveillance, there are also surgical risk-reduction

measures. Here, women with BRCAI and BRCA2 mutations have basically two
options:

3.

Risk-reduction mastectomy is the most effective measure to reduce the risk of
hereditary breast cancer. In the case of bilateral prophylactic mastectomy in
healthy BRCA1/2 germ line mutation carriers, the breast cancer risk is reduced to
approximately 2%, depending on the surgical procedure (Lostumbo et al. 2010).
According to retrospective analyses, BRCA mutation carriers who have under-
gone risk-reduction mastectomy show a high level of satisfaction with their
decision (approx. 85%) due to the risk reduction (Frost et al. 2000; Lodder et al.
2001). However, 16-37% of women report having suffered surgical complica-
tions (Gahm et al. 2010) requiring additional surgical interventions (Frost et al.
2000; Zion et al. 2003). In addition to the follow-up interventions, negative
effects on their own body image and sex life are felt by 23% of those affected,
with 11% expressing regret regarding their decision (Zion et al. 2003). These
11% of women dissatisfied after a risk-reduction mastectomy indicate that the
counselling process requires further research and development. However, it
would hardly be possible to completely prevent dissatisfaction.

Women carrying a pathogenic mutation in an ovarian cancer risk gene (e.g.
BRCA1/2, RAD5IC/D, BRIPI) can also opt for a risk-reduction bilateral
salpingo-oophorectomy (RRSO). Ovarian cancer risk will be reduced by 96%,
while ovarian cancer screening is not efficient (Domcheck et al. 2010). While a
previous meta-analysis (Xiao et al. 2019) demonstrated a significant reduction in
breast cancer incidence after RRSO, most recent studies have failed to find a
significant reduction in breast cancer risk associated with RRSO
(Heemskerk-Gerritsen et al. 2015; Mavaddat et al. 2020).

. Chemoprevention is another risk-reduction option. Treatment with an oestrogen

receptor modulator such as tamoxifen or raloxifen is also considered an
appropriate preventive measure. However, this option is associated with
menopausal symptoms in pre-menopausal women. Other side effects of
tamoxifen treatment are thrombosis, pulmonary embolism and endometrial
cancer; postmenopausal women may also develop osteoporosis. In addition,
anti-hormonal treatment has mainly been carried out in patients are already
suffering from breast cancer. The only long-term study shows higher mortality
in the group that took tamoxifen prophylactically (Cuzick et al. 2015). In
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Germany, tamoxifen for breast cancer prevention is therefore only recom-
mended in studies (King et al. 2001). However, the US Food and Drug
Administration (FDA 1998) as well as the National Institute for Health and
Clinical Excellence (NICE) in the UK have recommended an indication at least
of tamoxifen for breast cancer risk reduction (Bevers et al. 2010; Wise 2013;
Smith et al. 2016). Since the side effects of oestrogen receptor modulators in
particular lead to low compliance when taken, other chemopreventive approa-
ches are being pursued. Denusomab, an anti-RANKL antibody that inhibits
RANKL might constitute such a novel preventative therapy as it can be
demonstrated that RANKL inhibition suppresses tumour onset in
BRCA-deficient mouse models. Therefore, an international prevention study
with Denosumab in BRCAI mutation carriers between 25 and 55 years of age
has recently been initiated (Clinical Trials for BRCA-P; Nolan et al. 2016).

5.1.1.4 Interim Conclusion

Based on the paradigmatic case of hereditary breast cancer, it is obvious that the
line between the biomedical definition of disease and biomedical risks is blurred.
One reason for this is that the risk of disease is increasingly precisely determined
based on breast cancer risk genes already being researched. Therefore, further
stratifications can already be made within the risk collective. In this respect, clinical
measures, i.e., risk-adjusted surveillance, risk-reduction surgery and chemopre-
vention, that are already available require a novel concept if they are to be included
within the healthcare system.

5.1.2 The Legal Perspective

In Germany, the entitlement of insured persons to benefits from the Statutory Health
Insurance Fund is regulated by social law. This raises the question of how the health
insurance system currently takes account of persons with a genetic breast cancer
risk. It is difficult to control risks of disease with the concept of medical treatment
(Krankenbehandlung), which is essentially used to define entitlement to benefits.
Persons with a high and moderate risk of breast cancer tend to be considered
healthy under social law. Risk-reduction mastectomy, for example, is consequently
not a standard benefit (sickness status). However, since health insurers are also
aware of the seriousness of the diagnosis of a pathogenic BRCA1/2 mutation, the
Medical Review Board of the Statutory Health Insurance Fund usually routinely
recommends risk-reduction mastectomy based on individual case applications. This
shows that the case group of female carriers of high-risk genes is being specifically
addressed. Carriers of moderate-risk genes, however, are not routinely included.
If the Medical Review Board does not recommend the reimbursement of a
medical service from the Health Insurance Fund in an individual case, the only
option open to affected persons is legal action. However, the medical care of
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persons at high and moderate (breast cancer) risks cannot be adequately resolved
through individual court decisions. From a medical point of view, there is not one
single risk of disease. The risk of disease is a multifactorial construct (see above)
comprising highly heterogeneous and therefore distinguishable entities and types of
disease risks. These differences should be reflected in the legal system. If benefits
are granted, the risk of disease must be represented in social law as a separate
category from benefits for the treatment of the sick.

Court decisions in individual cases do not create a general obligation and are
therefore not a suitable instrument to reflect existing differences and to create legal
certainty for risk groups. However, such medical questions can hardly be clarified
individually in court. People at high and moderate (breast cancer) risks represent a
completely new group for the legal system. Political and parliamentary
decision-making processes are involved. Should such decisions, from an institu-
tional point of view, be left to the judicial system, public visibility and legal
certainty will inevitably be lost in the focus on the individual case. The criteria
according to which ‘risks of disease’ are medically safeguarded necessarily remain
diffuse. In the long run, therefore, separate legal regulations are needed (Huster and
Harney 2016; Meier et al. 2018).

5.1.3 The Health Economics Perspective

From a health economics perspective, the question of the effect of entitlement to
benefits of persons at high risk of (breast) cancer on the economic indicators of the
relevant healthcare system needs to be addressed. In the case of hereditary breast
cancer, on the one hand, there is the budgetary burden on health insurance entities
caused by increasing demand for genetic testing, surgical interventions or intensi-
fied surveillance. On the other hand, early diagnosis or even prevention of breast
and ovarian cancer may result in cost saving. A number of models have been
developed internationally to analyze the cost-effectiveness of different intervention
strategies in hereditary breast and ovarian cancer (Anderson et al. 2006; Balmana
et al. 2004; Cott Chubiz et al. 2013; de Bock et al. 2013; Grann et al. 2011; Griffith
et al. 2004; Kwon et al. 2013). However, these studies differ considerably in terms
of design, target population and the intervention strategies investigated. The same
applies to the German context (Schrauder et al. 2017).

In the absence of reliable results for the German context, we have investigated
the budgetary impact on the German healthcare system of genetic testing and
subsequent therapy in BRCAI/2 mutation carriers (Neusser et al. 2019). Based on
data from the German Consortium for Hereditary Breast and Ovarian Cancer, we
developed a Markov model in the form of a cohort simulation. It analyzes a pop-
ulation of female relatives of hereditary breast cancer patients. Mutation carriers are
offered intensified surveillance, and women with a BRCAI or BRCA2 mutation can
decide on risk-reduction mastectomy and/or ovariectomy. We compared two sce-
narios: steady demand for predictive genetic testing; and rising demand. The model
contains 49 health states, starts in 2015 and runs for 10 years. Costs were evaluated



5 Risk-Adjusted Prevention. Perspectives on the Governance ... 55

based on statutory health insurance. The model demonstrated that steady demand
leads to an expenditure of €49.8 million over a 10-year period. Rising demand leads
to additional expenditure of €125.5 million.

The main cost driver is genetic analysis, while there are cost savings in the
treatment of breast and ovarian cancer. The outcomes of rising demand for inten-
sified surveillance are remarkable. In the rising demand scenario, a total of 104
deaths caused by breast and ovarian cancer can be avoided compared to the steady
demand scenario. In addition, 181 breast and 91 ovarian carcinomas are avoided as
a result of risk-reduction surgery. From the health economics perspective, therefore,
it is clear that an improvement in health outcomes brings with it additional costs for
the healthcare system. Societal debate should show whether these benefits justify
the costs.

5.1.4 The Ethical Perspective

Based on the medical, socio-legal and health economics explanations, the
social-ethical perspective asks to what extent legal integration of persons at high
and moderate risk is required in order to establish fair conditions for participating in
medical services. In the German healthcare system, there is currently unequal
treatment. Factor V Leiden mutation carriers are entitled to benefits for their
increased risk of thrombosis (Kassenérztliche Bundesvereinigung 2020). However,
factor V Leiden mutation carriers, like carriers of mutations in breast cancer risk
genes, do not have a manifest ‘disease’, only a risk of disease. They are entitled to
benefits on the basis of an existing risk of disease and are treated with heparin or
phenprocoumon. Female carriers of mutations in breast cancer risk genes, espe-
cially BRCAI/2 germ line mutation carriers, are not entitled to benefits. In this
respect, comparable cases are treated unequally. Moreover, the health economics
explanations have shown that alongside the additional budgetary burden, diseases
and deaths can be avoided. From a social-ethical perspective, the aim is to develop
criteria and standards that can guarantee active social participation, especially of
vulnerable and disadvantaged persons (Dabrock 2012). In other words, not only
should equal claims be treated equally, but depending on the preconditions, indi-
viduals may also need varying degrees of support to achieve recognition of their
claims (Schnell 2017). Finally, the legal integration of persons at high and moderate
(breast cancer) risks can make those affected truly capable of taking responsibility
for their own health (Hruschka 2014).

5.1.5 Interim Conclusion

The arguments for an explicit entitlement to benefits for persons at high and
moderate breast cancer risks outweigh the counter-arguments. This is because the
existing unequal treatment in law, the ability to participate equally in medical
treatment and a proven number of avoidable deaths outweigh the additional
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budgetary burden on health insurance funds in this specific case. In this respect, we
believe that persons at high and moderate breast cancer risks should be legally
integrated. In other cases of hereditary diseases, the extent to which analogous
conditions can be found must be specifically proved, so that a corresponding
conclusion can be reached. The fact that this applies not only to German social law
and the German healthcare system, but also in principle to all countries with uni-
versal healthcare is a desideratum, which can only be indicated here, but not
specifically proven. In our opinion, the German context stands here as pars pro
toto. In the following we will therefore look at how entitlement to benefits for
persons at high and moderate (breast cancer) risk could be adequately implemented
in healthcare.

5.2 How Can the Entitlements to Benefits of Persons
at High and Moderate Risk Be Regulated?

5.2.1 Medical Need

The first and fundamental question is how to justify the medical treatment needs of
persons at high and moderate (breast cancer) risk. Two options are conceivable
here. First, it is clear that a risk of disease cannot easily be assigned to the concept
of illness under social law, as the criterion of physical functional impairment does
not apply. However, this difficulty could still be overcome with the following
argument. In the presence of a pathogenic mutation there is a functional disturbance
in the metabolism. Although this is not noticeable externally, an abnormal function
of the metabolism can be understood as a disease (Boorse 2012). This argument,
however, results in ‘disease’ being equated with ‘risk of disease’. In terms of law,
the loss of the clarity of the term disease may be acceptable. Socially, however, this
implies a comprehensive pathologization, according to which every person with a
pathogenic mutation is considered diseased. This may, at micro level, affect the
doctor—patient relationship or, at macro level, encourage additional influence from
commercial stakeholders (Contino 2016).

A second possibility would be to understand the risk of disease not as a curative
but as a need for preventive treatment. A treatment would therefore have to be
borne by the healthcare system if the risk of disease, taking into account all
modulating factors, requires intervention according to the current state of medical
knowledge. This position implies that, in addition to acute care, there is also a
domain of preventive medicine, controlled not by the term disease, but by its own
coding. This coding could include entitlements to benefits for persons at high and
moderate (breast cancer) risk, if the persons concerned have a detectable risk of
disease requiring intervention for their specific risk collective that differs signifi-
cantly from the average risk of disease of the entire population. Since in the case of
a high and moderate (breast cancer) risk the assumption of a need for preventive
treatment implies less problematic consequences for society than are to be feared
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from the assumption of a need for curative treatment (comprehensive patholo-
gization), we use the concept of the need for preventive treatment in the following.

5.2.2 The ‘Healthy Sick’ Model

In order to properly develop the multidimensional question of entitlement to ben-
efits based on an existing (breast cancer) risk, a look at the five criteria of the
‘healthy sick’ model is helpful (Meier et al. 2017):

1.

In view of the fact that genetic risk can diverge enormously within a lifetime and
that there are several preventive measures available for certain diseases that
differ in their depth of intervention (e.g., from intensified surveillance to
risk-reduction mastectomy), the preventive measures must be classified as
risk-sensitive and proportionate. On the one hand, a distinction must be made
between a risk of disease that requires intervention and one that does not.
Accordingly, the risk of disease would require intervention if the genetic risk
was of such a nature that the absence of a medical intervention would be
negligent. Negligence would apply if, for example, a serious cancer or death is
imminent. Here, there would be a medical necessity (Schone-Seifert et al. 2018).
Consequently, on the one hand, not everyone who belongs to the breast cancer
risk group is entitled to a risk-reduction mastectomy. On the other hand, various
preventive measures are available within the area of the interventional risk of a
disease that requires intervention, and since the depth of these measures varies
greatly, this area must be specifically differentiated. The preventive measure
selected should correspond to the requirements of the respective risk of disease.
Because risk is a multifactorial construct, risk assessment is only comprehensive
when other factors (including psychological and lifestyle factors) are taken into
account in addition to genetic factors. Consequently, the risk assessment must
be carried out in a risk-sensitive, life-oriented manner.

. The quantitative recording of persons affected on the basis of collected data

should correspond to a qualitative-narrative criterion, according to which per-
sons affected should be given an appropriate place in the risk assessment. In this
way, in the dialogue between doctor and patient space can be created for
biographical-family experiences and individual patterns of interpretation in
order to identify possible obstacles to understanding and to promote a decision
process that is as reflective as possible.

The first three criteria outline a highly complex situation, which can only suc-
ceed if the complexity is applied in a legally pragmatic manner. In other words,
a procedure must be found that relates the individual risk profile to general
entitlement to benefits in such a way that access to preventive measures is
transparent.

Finally, the legal integration of people at high and moderate risk must be
considered in the macro context of budgetary resources. Whether the health
system can bear additional costs in the event of risk of disease groups, which is
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not a relief for health insurers, as in the case of inherited breast cancer, has to be
negotiated for the respective group within the highly sensitive budget assess-
ment. Without doubt, however, it is clear that these groups of people can only be
considered in a financially proportionate manner that takes into account both the
priority of curative medical therapies and the paradigm shift in medicine
described above (ZEKO 2007).

5.2.3 The Problem of Existing Categories in Health
Legislation

Using the five healthy sick model criteria and the need for preventive treatment for
persons at high and moderate risk, does existing law provide entitlement to benefits
for persons at high and moderate (breast cancer) risk or should new legal concepts
be established?

First, we consider the categories of German social law which could prima facie
regulate entitlements for persons at high and moderate (breast cancer) risk. Second,
we focus on the function of the term disease, which, as we have seen, is essentially
used to regulate access to healthcare services under German law. These consider-
ations should also be useful for the healthcare systems of other countries such as
Austria, Denmark, Great Britain and the US. It is, after all, the conditions for access
to health services, not the different financing systems, that are ultimately decisive
for the provision of preventive measures. Access to medical services in the coun-
tries mentioned is regulated by the concept of medical necessity, which is based first
of all on the diagnosis of manifest disease (Wendt 2013, 2041f; Schone-Seifert et al.
2018). Thus, the various healthcare systems are essentially linked to the concept of
disease and are mainly curatively oriented (Kettner 2018), with preventive medi-
cine playing a subordinate role.

The legal concepts of German social law cannot adequately regulate entitlement
to benefits for persons at high and moderate (breast cancer) risk. For example,
risk-reduction mastectomy, the most effective way of minimizing the risk of
damage in the case of hereditary breast cancer, represents an intervention in healthy
tissue. No legal concept exists providing for prophylactic or risk-reduction surgery.
The category of prevention or health promotion (§ 20 SGB V) promotes only the
maintenance of health by influencing environmental, social and behavioural factors.
The category of early detection of diseases (§ 25 SGB V) includes diagnostic
procedures, but no prophylactic or risk-reduction surgery. Finally, while preventive
medical care (§ 23 para. 1 no. 3 SGB V) includes provision of medicines, ban-
dages, remedies and aids to prevent disease, this concept cannot be applied to
prophylactic surgery. We do not recommend extending the scope of any of these
categories to include risk-reduction mastectomy, which we believe would cause the
intended guiding function of this legal concept to be lost.

Preventive surgery such as risk-reduction mastectomy can only be performed on
an in-patient basis. In-patient operations, however, require a diagnosis of disease, as
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this is decisive for medical treatment. Medical treatment is defined as necessary “in
order to recognise a disease, to cure it, to prevent its progression or to alleviate
symptoms” (§ 27 I 1 SGB V). But risk of disease cannot simply be qualified as a
disease in terms of social law. In the case of carriers of high-risk genes for breast
cancer, the risk of disease could logically be understood—ultima ratio—as a dis-
ease in terms of German social law if (1) the risk of disease is unacceptable and
(2) the risk can only be minimized by means of an in-patient operation, since,
according to current medical knowledge, no alternative treatment offers the same
promising result (Hauck 2016).

If a pathogenic mutation in the high-risk genes BRCA1/2 qualifies as a disease,
then risk-reduction mastectomy, together with the necessary genetic testing and
subsequent autologous or heterologous breast reconstruction, can be understood as
medical treatment. In this case, the costs of these measures would be borne by the
health insurers (Hauck 2016). This pragmatic solution starts from the perspective of
risk-reduction services. However, since risk-reduction mastectomy is an operation
and can only be carried out on an in-patient basis, carriers of mutations in such
genes can only be entitled to benefits based on the concept of ‘medical treatment'.
This implies that BRCAI/2 germ line mutation carriers have a need for curative
treatment; a disease is therefore assumed in the sense of the statutory health
insurance.

In other words, while there is no biomedical disease, a sickness status is assumed
in terms of social law (Hauck 2016). However, with no fundamental regulation of
this growing group of patients at risk, there remains only assessment on a
case-by-case basis, an approach that fails to clarify (1) which risks of disease
require intervention and (2) which measures are appropriate for which risk of
disease. Court rulings on individual cases do not clarify the basic problem and
create legal uncertainty. In the medium term, social law (not only in Germany) must
recognize that a paradigm shift in medicine is taking place, with effective preventive
measures offered to persons at high and moderate (breast cancer) risk. In the long
term, the ‘disease’ concept guidance is fundamentally inadequate for this purpose.

5.2.4 ‘Risk-Adjusted Prevention’

In our opinion, there is currently no legal concept in any universal healthcare
system worldwide that takes the paradigm shift in medicine seriously and thus
recognizes prophylactic surgery as a benefit claim for persons at high and moderate
risks. We therefore recommend the establishment of a new legal concept of
risk-adjusted prevention in all universal healthcare systems that

1. have conditions equivalent to those of the German healthcare system discussed
here,

2. take the paradigm shift in medicine seriously and assign prevention-oriented
medicine to the classical curative medical model, and
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3. are seriously concerned about the well-being of persons at high and moderate
(breast cancer) risk.

This term is based on the term risk-adjusted cancer screening which is com-
monly used in medicine. Although the term risk-adjusted cancer screening implies
the opportunity for targeted prevention, it emphasizes the identification of risk
collectives and corresponding cancer screening tests. The term ‘risk-adjusted pre-
vention’ seems appropriate for what is basically a screening programme that places
more emphasis on targeted cancer prevention through effective medical measures,
with the aim of establishing a social law entitlement to benefits beyond individual
case decisions for groups that carry a risk requiring intervention.

5.3 Regulation of Entitlements to Benefit Based
on ‘risk-Adjusted Prevention’ for Specific Risk
Collectives

In addition to the specific case of persons at high and moderate breast cancer risk,
this raises the question of which case groups should legally be entitled to benefits
within risk collectives, and the criteria on which this allocation should be based. In
principle, the genetic risk of these case groups must create a demand for inter-
vention in the sense of a medical necessity, as explained above. Consequently, in
making a distinction within risk collectives between risks that do and do not require
intervention, the following extremes must be avoided:

1. The legal terms and conditions should not be set so high that the group of cases
is ultimately limited from the outset by certain high-risk variants (unacceptable
risk—see above). In this case, risk as a multifactorial construct would not be
adequately taken into account. In the specific case of hereditary breast cancer, it
has become clear that carriers of mutations even in moderate risk genes may
have an explicitly high risk.

2. However, the allocation of preventive measures to the respective risk should not
depend solely on subjective risk perception (illness factors). Subjective needs
alone cannot be sufficient criteria for entitlement to benefits, especially since the
divergence in the perception of breast cancer risks already indicates how diffi-
cult risk assessments can be (see above).

5.4 Allocation of Prophylactic Measures to Individual Risk

Since available preventive measures vary in their depth of intervention, a clear
allocation of risks and preventive measures should be made within the group of
persons by forming case groups. The following principles should be observed in the
allocation of preventive measures to disease risks when either (1) risk-adjusted
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prevention is introduced as a new legal concept that reflects the entitlement to
benefits of persons at high and moderate risk, or (2) legal regulations are established
that apply to an equivalent outcome under national health law.

1. In principle, risk-sensitive and proportionate criteria must be used to make a
distinction between risks requiring intervention and risks not requiring
intervention.

2. Within the range of any risk requiring intervention, there must be further dif-
ferentiation in accordance with the risk-sensitive and proportionate criteria,
since only in this way can the various preventive measures correspond to a
specific risk of disease.

3. Since risk is a multifactorial construct, as many risk factors as possible should
be taken into account for precise individual risk assessment. In addition to basic
genetic factors, non-genetic factors, such as illness, environmental and lifestyle
factors, should be considered.

It follows that defining allocation criteria in legal terms for particular groups of
cases is likely to be difficult. However, a debate on these criteria is only meaningful
for risk collectives for which there are effective medical preventive measures. The
availability of intervention measures is thus an indispensable criterion for the for-
mation of a benefit claim for specific risk collectives. Risk collectives to which this
criterion does not apply—i.e., for which there are no intervention measures such as
risk-reduction surgery—should be assigned to the risk-adjusted cancer screening
programmes.

The allocation procedure is illustrated graphically in Fig. 5.1

The allocation of case groups being considered in this sense must take the
following criteria in particular into account:

1. The potential amount of harm indicates what harm is associated with a particular
risk of disease. In the case of a pathogenic BRCA1/2 mutation, this could be
breast cancer or, ultimately, death.

Requiring

Intervention ,Risk-Adjusted

Prevention’
Entitlement to

/1, Surgeries Case Group A

Benefit According to
Case Group
Allocation

Measures

f
\

Risk Collectives ( \

/ Ereventive (—-2, Chemoprevention ~I Case Group B

\ NoPreventive | ) |}
A e 3. Screening Programme Case Group C

Noninterventional

Fig. 5.1 Illustration of the concept of risk-adjusted prevention
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. The likelihood of occurrence of the harm is also generally indicated simply as

risk. This construed value of heterogeneous factors indicates the individual
probability of occurrence of the possible damage (disease).

. In some groups of cases, the manifestation of a ‘disease’ for which a genetic

predisposition exists can be attributed to certain age groups.

. Early diagnostic methods increase the chance of diagnosing breast cancer in an

early form, for example, so that there is a good therapeutic chance of curation.
However, the risks of chemotherapy may be accepted.

. As in the case of hereditary breast cancer, preventive measures can reduce the

risk of breast cancer, but at the same time involve considerable intervention
risks. The benefits and risks of the measures must therefore be compared.

As a guide, the application of these five criteria is complemented by the fol-

lowing propositions:

1.

The higher the potential harm on manifestation of the disease and the higher the
probability of the occurrence of harm, the more likely it is that invasive pro-
phylactic measures to prevent harm and the risks associated with them are
required.

The reverse must apply:

. The lower the potential harm and the probability of harm occurring, the more

likely it is that (invasive) high-risk preventive measures are refused and alter-
native forms of prevention offered that promise a lower treatment risk.

This allocation procedure is an appropriate framework for action for the fol-

lowing reasons:

1.

2.

It creates legal certainty for the parties concerned by providing a clear legal
framework that goes beyond individual case-law decisions.

It provides the flexibility to adapt the case groups based on new medical
research results.

. It is appropriate because risk profiling takes into account as many

risk-modulating factors as possible.

. Patients can independently manage their individual well-being and health irre-

spective of their financial circumstances.

. It pre-empts criticism of systems medicine by categorically assigning patients to

a treatment spectrum on the basis of quantitative numerical values. Qualitative
components are also taken into account in the dialogue between patients and
physicians.

This procedure could be implemented in the short term for well-researched

disease risks and in the long term for less well-researched risk and disease patterns.
However, these health policy recommendations cannot be more concrete, first,
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because the criteria for the case groups require a more comprehensive framework
than is given here, and second, because more specific recommendations must be
made in national health laws.

5.5 Health Policy: Two Routes for National Health Laws

Health policy recommendations for such a highly complex topic at international
level are only meaningful if a concrete context is considered. In this chapter we
have drawn attention to the international context at appropriate points, but it is clear
that the German healthcare system as a whole cannot be transferred to other,
different, national contexts. Nevertheless, medical developments and their ethical
evaluation have analogous (if not equal) implications for all universal healthcare
systems. This can be seen in concrete terms in the legal concept of risk-adjusted
prevention and the regulations presented here.

For all universal healthcare systems that have a legal system equivalent to
Germany’s, we recommend the implementation of risk-adjusted prevention, as
explained in this chapter. For all universal healthcare systems whose legal system is
not equivalent to Germany’s, we recommend taking equivalent measures to provide
preventive health services, in accordance with national health legislation, to persons
at high and moderate (breast cancer) risk.

Only when persons at high and moderate (breast cancer) risk are integrated into
the healthcare system will the paradigm shift in medicine be adequately taken into
account. The possibility of unequal treatment within legal systems will thus be
eliminated and carriers of mutations in high and moderate (breast cancer) genes will
be enabled to deal with their health in a responsible manner.
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6.1 Prevention Rather Than Cure

Cancer, one of the most frequent causes of death, is understandably particularly
feared by the general population. At some point in their lives, 50% of people will
suffer from uncontrolled, destructive growth of the body’s own cells, mainly breast
cancer for women and prostate cancer for men (RKI 2020). Respectable estimates
suggest that the number of new cancer cases worldwide could double in the next
20 years. Medical research to develop effective therapies has long recognized the
epidemiologically paramount importance of cancer. In 2019, the German Federal
Ministry of Education and Research (BMBF) and the Federal Ministry of Health
(BMQG), together with the German Cancer Research Centre (DKFZ) and other
institutions, initiated the National Decade against Cancer, which aims to further
expand cancer research, but also to “further develop measures for health mainte-
nance and prevention as well as risk-adapted early cancer detection”, in particular
with the help of “screening programmes and preventive examinations” (BMBF
2019). This arose from two insights. First, the survival of cancer patients has
increased significantly in recent decades due to optimized chemotherapies, targeted
drugs and more supportive therapies, although we remain far from the—frequently
predicted—*vision zero’ goal of defeating cancer as soon as possible. In some
cases, the benefit of (statistically) prolonging life due to new drugs contrasts with
serious side effects of drug administration. Second, the idea that the ‘best medicine’
is early detection and treatment of tumours long before the first symptoms appear
has probably been neglected for many years in Germany. Early detection is not only
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essential for successful healing but also protects the ‘not yet sick’ in the sense of the
care required (Beauchamp and Childress 2009: 165-224).

Cancer is primarily caused by increased age, and also by exogenous factors such
as lifestyle and environmental influences. However, for some of them, a genetic
predisposition (so-called driver mutations) or at least genetic co-relevance signifi-
cantly increases the statistical risk of cancer (Griesinger 2020; Rahner and Steinke
2008). While the determination of a person's genotype or specific genetic charac-
teristics after a cancer diagnosis controls which ‘precision’ therapies are tailored to
the individual patient, for certain cancers predictive diagnostics also promises the
chance of the early detection of predispositions in “healthy patients” (Brand et al.
2004, 15; Zerres 2006). The response of society as a whole can be measured by the
debate about the possible consequences of identifying a mutation in the BRCA1/2
genes associated with an increased risk of breast or ovarian cancer. The desire for
certainty in the sense of a negative result, which impels the decision for a genetic
diagnostic analysis in the long term, is usually impossible to fulfil because reliable
predictions can only rarely be made—as in the case of the dominant inherited
Huntington's chorea. Several hundred mutations of these two breast cancer genes
are known, but it is not known how many of these mutations are harmful or indeed
how they relate to disease (Bobbert 2012, 182; Hodgson et al. 2004). In the past, the
probability of disease was undoubtedly overestimated, resulting in unnecessary
preventive measures with far-reaching consequences (ovariectomy or even mas-
tectomy). The transfer of genetic knowledge, therefore, has a dominant effect here
—but by no means only here—like a “dictatorship of genes” (Mieth 2001; Lemke
and Liebsch 2015), and not only for the benefit of those affected.

6.2 Ambivalence of Risk Knowledge

Predictive genetic testing inherently promises to eliminate the uncertainty of the
highly personal bio-existential fate by subjecting it to one’s own ‘precautionary’
control in order to create “in times of confusion ... a piece of future certainty”
(Feuerstein and Kollek 2001: 26-27). This claim is utopian, if only because the
informative value of predictive genetic tests is usually limited to probabilistic
information. A negative result provides no absolute certainty, and even in the case
of a positive result, there is only a general probability that the genetic risk position
will actually manifest itself (Eiing 2015: 63). For the majority of genetically
conspicuous findings, there is also a rather low correlation between genotype and
phenotype (Bobbert 2012: 179-180). For example, in breast cancer diagnosis
neither a positive nor a negative ‘finding’ can even approximately predict the future
health development of the patient (Schroeder 2015: 50). However, this leaves the
central question of one's own personal fate—or more precisely, the clear identifi-
cation of the individual genetically determined risk of disease—unanswered; con-
sequently “there is always the possibility that a stressful medical intervention is
unnecessary” (Feuerstein and Kollek 2001: 28).
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Added to this is the limited unambiguity and safety of the genetic diagnostic test
procedure, the technical quality of which is never 100% specific and sensitive. In
most cases, diagnosis cannot be guaranteed to capture every single characteristic
carrier; as sensitivity reduces, false-negative test results are inevitable—with a
consequent erroneous, fragile feeling of security. Equally serious are false-positive
test results caused by reduced specificity—with potential considerable psycholog-
ical and/or physical consequences for those affected. Using the example of BRCA
mutations, the German Ethics Council has illustrated these risks of error in concrete
terms as follows (Deutscher Ethikrat 2013: 541f.). If carriers of the mutations have a
statistical risk of disease of 67%, but the probability for carriers of the non-mutated
alleles is only—but still—10%, then in the case of the former the expectation ‘will
probably fall sick’ would be wrong for as much as a third of those tested, and for
the latter, the opposite relieving statement (‘will probably not fall sick”) would be
wrong in a proportion that comes close to the overall statistical risk of the female
population (13%). This calls the concept of such test procedures, which in any case
can never provide a reliable attestation without residual risks for the individual,
fundamentally into question.

Even if, exceptionally, a high level of deterministic-causal relationship between
genetic predisposition and disease (independent of environmental influences) were
established, the timing and severity of the disease pattern could not regularly be
predicted based on genetic diagnostic findings. It is the concrete phenotypic effect,
the expressivity of the genetic abnormality, which is usually of vital importance
from the perspective of the person who has to weigh up and decide for or against
acquiring this knowledge or, as a doctor, make an appropriate recommendation. As
a rule, for example, it is not possible to assess whether neurofibromatosis type 1
(also known as Recklinghausen’s disease) is associated with barely noticeable skin
changes or with severe functional impairments due to a large number of tumours
(Henn 2009: 22). The risk genes identified for breast carcinoma can also trigger
very different subtypes (Zylka-Menhorn 2017). Above all, however, the possibili-
ties of genetic diagnostics are in massive imbalance with therapeutic and preventive
possibilities. A rare exception is hereditary colon cancer (familial adenomatous
polyposis, FAP), in which early surgical removal is usually lifesaving and allows
patients to lead a relatively unaffected social life (Bobbert 2012: 183—184). In the
case of many other genetic predispositions to disease, however, the practical
options for action are limited once knowledge has been acquired, either by radical
measures of “preventive removal” or the “intervention logic” (Barbehon and Fol-
berth 2019: 103) inherent in diagnostics runs completely into the void (Hildt 2009:
16). Setting aside expanding one’s horizons purely out of curiosity, knowledge
valued primarily for its usefulness in making concrete decisions for the individual
patient is inevitably lost as soon as the practical consequences of a determined
predisposition appear inevitable and fateful. At the same time, the fundamental
reason for these investigations becomes questionable since medical diagnostics aim
to clarify the medical status quo in order to pursue traditional medical goals such as
healing or alleviation (Bobbert 2012:184—185).
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6.3 Psychology and Sociology of Genetic Knowledge

This is the real-world context in which the general question arises, not least con-
cerning cancer, as to whether a predictive genetic diagnosis is always a blessing or
can sometimes also be a curse (Propping 2009). Relatively extensive empirical data
are available on the psychological consequences of the reporting of findings in cases
of Huntington's chorea. Although the extent of catastrophic events (suicide and
attempted suicide, admission to a psychiatric clinic) remain “relatively rare”
(Heinrichs 2006: 131), the increased suicide risk is significant (fourfold) and it can
be assumed that in at least one-third of those affected the depression that develops
will require drug treatment (Renz 2011: 99-100). Surveys indicate that far fewer
risk carrier candidates can be tested than previously declare their intention to do so
(Renz 2011: 95; see also Rose and Novas 2000). In any case, many people seem to
know or to suspect that a positive result could have a significant impact on their
lifestyle. Consent to a pre-symptomatic genetic test is primarily motivated by a
desire to have children (‘for the sake of the child’), but may also be prompted by
biographical interest regarding further life planning. The anthropologist and the-
ologian Giinter Renz states in summary that a lack of clear motivation (“getting rid
of uncertainty”) increases the risk of depression after testing and that basic psy-
chological constitution and socially constructive coping ability (overcoming psy-
chological problems) have a considerable influence on the concrete consequences
of predictive genetic diagnostics (Renz 2011: 100).

Against these generalizations, however, one might object that Huntington's
disease is a very specific ‘sword of Damocles’ scenario (Heinrichs 2006: 131). In
the case of a genetic carrier, the disease is irreversibly fatal and only knows
symptomatic accompanying therapies. It is obvious, however, that even beyond
this, the “abolition of the unencumbered human being” (Henn 2008: 283; Maio
2012a: 258-259) from a gene-deterministic imaginary world cum grano salis is not
without psychological consequences, even if the data are generally still deficient
(Schroeder 2015: 104ft.). For the “mortgage that weighs on the life of the healthy”
is now no longer merely the abstract knowledge of the general possibility of future
illness; it gains “a different relationship to reality through a scientifically objecti-
fiable diagnosis” (Feuerstein and Kollek 2001: 29). This assumption that the simple
equation “knowledge equals benefit” often does not work out for those affected, is
all the more plausible as the toxic effect of incriminating information is now suf-
ficiently known from recent nocebo research (Poser 2019: 197ff.; Wojtukiewicz
et al. 2019). The phenomenon of the potentially self-destructive self-fulfilling
prophecy is likely to represent a serious dimension of damage, especially when it
comes to the knowledge of risks of a disease that can put an abrupt end to a familiar
healthy life at any time. No knowledge is reversible, no unencumbered state can be
restored afterwards (Rehmann-Sutter 2019: 197ff.; Wojtukiewicz et al. 2019: 143),
so that with positive findings, the disease—although only of virtual status futurus—
is already “burned into” the real life and identity-creating self-image of the patient
in the here and now (Eiling 2015: 64). But if this kind of coercive effect is an
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inherent element of the satisfaction of informational curiosity, in that it obscures the
possibility of life-affirming self-development and shadows the future life biography
in the form of “enlightened powerlessness” (Arntz 2019: 124), then clever foresight
and rational “uncertainty management” can certainly lead to conscious renunciation
of such ‘poisoned’ knowledge (Feuerstein and Kollek 2001: 33).

According to decision theory, a potentially genetically dispositional everyone
has three basic options. First, they can try to eliminate the possibly agonizing
uncertainty and arrange for a genetic diagnostic analysis, but must then live with the
result—with or without professional support. In most cases, no complete certainty
can be established and the findings (according to § 12 (1) sentence 1. 2 German
Gendiagnostikgesetz (GenDG) at least for 10 years) are not absolutely protected,
even in relation to third-party interests (e.g., highly capitalized life insurers, cf. § 18
(1) sentence 1 No. 2, sentence 2 GenDG). Second, the person tested can refuse to
take note of the findings until further notice, but at the same time instruct that others
—e.g., doctors, family members—should be informed of the findings under certain
conditions. In such a case, the possibility of a prompt and immediate patholo-
gization is averted, but not an indirect, later confrontation, since the purpose of such
a procedure would be for the findings to be very much used at a later time and thus
become known (presumably also to the tested person). Although current law does
not explicitly identify such power of disposition, it does recognize a right of
revocation after a genetic diagnosis has been carried out and—as a consequence—a
right of refusal regarding the test result (§§ 8 (2), 11 (4) GenDG), as long as the
notification has not yet been made. By way of an argumentum a maiore ad minus,
the person concerned must then also be allowed to only limit the acquisition of
knowledge (factually or temporally), by simultaneously granting consent in favour
of accessibility for (certain) third parties in accordance with § 11 (3) GenDG (as
well as Fenger 2018, § 11 marginal no. 2 and Kern 2012, § 11 GenDG marginal no.
10: limitation to “certain objectives”). But in the end, albeit with a time lag, the
problem remains of how to deal with the possibly seriously burdensome findings.
The third option is that genetic diagnostic analysis is decided against from the
outset, so that the decision maker can keep themselves free from the possible
consequences of a positive finding by maintaining the informational status quo.

Nonetheless, this attitude of “blissful ignorance” (Solhdju 2017: 160), which
does not try to counteract natural fate, appears prima vista an irrational expression
of “mental inertia” or even irresponsibility, because only the best possible
self-knowledge and exercise of control makes it feasible for responsible people to
act on their responsibility (Harris and Keywood 2001: 421; Sass 1994: 344-345).
The moral appeal to the perpetual search for the “exit from self-inflicted immatu-
rity” (Kant 1784: 481) is in modern man's self-understanding inextricably linked to
acquisition of the greatest possible quantity of knowledge, which in relation to the
doctor—patient relationship emphatically clarifies the central medical-ethical and
legal category of informed consent as the (supposed) core of the principle of
autonomy (Beauchamp and Childress 2009: 77ff., among others). The anthropo-
logical constant (Aristotle 1994, Metaphysics 1 1: 980 a 21) undoubtedly has its
fundamental justification, according to which the conditio humana is shaped by the
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pursuit of knowledge for the purpose of being able to make necessary decisions
according to reasons, so that their reasonableness does not come across as chance
(Kiesel 2012: 265). But the recourse to the principle of autonomy becomes fragile
when the pursuit of information increasingly becomes the manifestation of an
irresistible temptation (Solhdju 2018) beyond rational decision making. Given the
frequently limited informative value of the test results (see above) and deficient
grasp of the complex interrelationships on the part of those affected, it is no longer
possible to speak of enlightened consent, even according to the general principles.
In addition, there is a behaviour-controlling effect of normalization, based on the
growing relevance and accessibility of the options provided by the analysis, which
suggest to the individual a social, family or moral expectation to make use of them:
“The more one will be able to know, the more one will be obliged to know” (Maio
2012b: 18). The ‘will to know’ could, therefore, thanks to the modern guiding
formula of ‘self-responsibility’ and ‘health literacy’, gradually shift from the indi-
vidual to the (solidarity) community (Feuerstein 2011), to which economic interests
are also relevant. In a one-sided overemphasis on the opportunities of prediction
and prevention (Schroeder 2015: 115; Stockter 2011: 31), with the increasing
establishment of indication-independent (pre-conceptual) carrier screening (“ex-
panded carrier screening”, ECS), not much of the much prized freedom would be
left. If recent technological developments and their implementation in the social
world are shaped in terms of the sociology of knowledge by the logic of “more is
better” (Wehling 2019: 242), then there is less and less reason to expect that those
affected will still regard and advocate their non-use as a serious option.

6.4 From ‘therapeutic Privilege’ to the Right not to Know

The novelty of recent developments in medicine and society lies in the promotion of
an independent individual’s right not to know—or more precisely, to “not want to
be informed” (Duttge 2010, 35), or “informational seclusion” (Taupitz 1998: 585).
If the hunger for knowledge in modern scientific medicine and health care under the
sign of ‘big data’ has increasingly assumed the significance of an absolute paradigm
in society as a whole (Duttge 2016: 664—665), while at the same time the individual
has to bear the structural risk of collateral damage that is not merely marginal, then
the individual should themselves make decisions in the area of conflict between
‘truth’ and ‘well-being’ according to their own personal preferences. This applies
all the more as the power of self-determination, particularly concerning the
knowledge of genetic data, is in principle broadly and emphatically shared (Duttge
2016: 668), as shown by a representative survey by the Gottingen BMBF Recht auf
Nichtwissen research project (www.recht-auf-nichtwissen.uni-goettingen.de; for
more details on the design and methodology see Flatau and Schulze 2019: 148).
This study also found that, on an abstract level, a large majority of people were
in favour of gaining knowledge about their own genetic predispositions, and sur-
prisingly, this was independent of whether it related to curable or incurable


http://www.recht-auf-nichtwissen.uni-goettingen.de

6 The Right to Know and not to Know: Predictive Genetic Diagnosis ... 73

diseases. However, differentiation shows clearly that people with higher education
and/or professional experience (doctors and nurses, medical students and laypeople)
reveal a much more critical evaluation and lower acceptance of genetic testing.
Health care personnel, significantly, often did not give a clear answer to assess-
ments regarding the relevance of genetic knowledge, although they were far better
qualified to give a competent answer due to their knowledge base. The obvious
interpretation of this response behaviour is that “these participants were better
informed about the limits of genetic diagnostics” (Lenk 2019: 170). On the whole,
the temptation offered by the accessibility of genetic diagnostics without a reliable
understanding of its limited benefits and, above all, the new risks and uncertainties
that threaten to arise from this are also impressively demonstrated empirically here
(Feuerstein and Kollek 2001: 28-29). In this respect, it is clear that the development
of modern medical technology urgently needs a “subversive sting in the self-image,
certainties, and routines” to protect those affected. “Not wanting to know anything
about one's own genetic make-up undermines the central premise and
action-guiding fiction of modern societies, according to which growing (scientific)
knowledge almost inevitably translates into social progress, greater prosperity,
individual freedom and security” (Wehling 2019: 236).

A legally secured subjective ‘right not to know’, legally enforceable in the case
of conflict, provides a claim to individual assessment and decision, faced with one's
own genetic make-up, that is much more effective than was previously the case.
Traditionally, insight into the possibility of a damaging medical explanation was
only one reason for its limitation in medical law to external determination and care
in the guise of what was called ‘therapeutic privilege’, but there was no individual
power of decision. It has long been known not only that this terminology is mis-
conceived regarding the intended protection of the patient (Schreiber 1984: 71ff.),
but above all that the legal construction as such is an inexplicable anomaly in the
light of patient autonomy. However, even on the occasion of the German Patients’
Rights Act (Gesetz zur Verbesserung der Rechte von Patientinnen und Patienten of
20 February 2013, BGBI. I 277), the legislature misjudged that the concern about
“informational harm” is far better off in the hands of those affected, which requires
the recognition of an “informational veto right” (for an emphatic criticism of this
relapse into medical paternalism, see Duttge 2014). In the field of genetic diag-
nostics, since the GenDG came into force on 1 February 2010 (BGBI. 2009 12529),
this is no longer disputed, having explicitly found its formal legal effect in § 9
(2) no. 5 (within the framework of the required content of medical education prior
to the performance of a genetic diagnostic examination). Rulings in the highest
court also signify approval (Federal Court of Justice, judgment of 20 May 2014—
VI ZR 381/13—NJW 2014, 2190, 2191; OLG Koblenz, judgment of 31 July 2013
—5 U 1427/12—MedR 2014, 168, 172 et seq.) A guarantee under international law
of due respect for any wish not to obtain knowledge of health-specific information
about oneself is contained in Article 10 (2) sentence 2 of the Council of Europe's
Biomedicine Convention (Convention on Human Rights and Biomedicine of the
Council of Europe of 4 April 1997) — although this is not legally binding in
Germany due to lack of ratification. A parallel statement—also without legal force
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—is contained in the UNESCO Declaration on the Protection of Genetic Data of 17
October 2003 (Art. 10 sentence 1, 3; in addition Taupitz and Guttmann 2006: 70; in
detail Molnar-Gabor 2012: 715ff.).

6.5 Content and Normative Weight of a Right not to Know

Conceptually, such an individual right contains the desired (i.e., strategic and
instrumental) defense against possible ‘knowledge’ in order to protect oneself from
its possibly high psychological and social costs. It protects the opportunity to
continue an unencumbered lifestyle and the freedom to decide for oneself,
according to one's own personal preferences, which knowledge one wants to accept
and which one does not. This enables the individual in particular “[to evade] thus
the constraints of decision making and attribution of responsibility often resulting
from medical knowledge” (Wehling 2015: 22). In this respect, therefore, ignorance
forms the negation of the corresponding reference object of a possible transfer of
knowledge, even if the negation thesis is sometimes disputed in the relationship
between knowledge and ignorance (Kraft and Rott 2019: 21ff., 35). In the sociology
of knowledge, the right of refusal, therefore, concerns “specified non-knowledge”,
which, in contrast to knowledge, is reversible at any time (Arntz 2019: 120:
“Transitional stage of future knowledge”), in that the finding and acquisition of
knowledge can be made up for at a later time if necessary; moreover, this is the
“prototypical case of the known unknown” (Kraft and Rott 2019: 44), because the
person who wants to make use of their right not to know is, not unlike in the classic
renunciation of medical education (on the basic renounce ability, see e.g. Federal
Court of Justice, judgment of 28 November 1972—VI ZR 133/71—NIJW 1973,
556, 558; Harmann 2010; Spickhoff 2018, § 630e BGB marginal no. 11), perfectly
aware that they are renouncing available, possibly socially relevant knowledge.
They are doing this in order to achieve “that an epistemic status quo is not
undermined”, be it the preconceived positive conviction of the optimist or a
conscious position of informational “abstinence” and distance (Kraft and Rott
2019: 43).

Current legal discourse does not dispute that there is a constitutional foundation
for the autonomy-securing potency of this information-related decision-making
power by each individual. It merely disputes whether such an informational ‘right to
be let alone’ is to be located in the basic legal doctrine of the “general right of
personality” (Article 2 (1) in conjunction with Article 1 (1) of the German Basic
Law)—comparable with the “right to one's own image” or “right to one's own
word” (Guttmann 2007: 118-119; Retzko 2006: 144ff.)—or in its specification
under information law—the so-called “right to informational self-determination”.
The latter is partly disputed because this special guarantee of a fundamental right
has so far only become known in the jurisprudence of the Federal Constitutional
Court in relation to the collection and use of personal data by third parties (rec-
ognized for the first time by the so-called ‘census ruling’, see BVerfGE 65, 1 et
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seq.). On the other hand, however, it can hardly be overlooked that the protective
purpose of the fundamental rights position at issue here ultimately also aims to
preserve individual self-determination in specific informational terms. It, conse-
quently, seems more convincing to assume that there is in fact a complementary
side to the right to informational self-determination. The ‘data sovereignty’ guar-
anteed by this refers not to the outcome, but only to the receipt of personal (here:
predictive genetic) information (Duttge 2010: 38; Duttge 2014: 83; Damm 2006:
731-732; Damm 2012: 709; Herdegen 2000: 635; Katzenmeier 2006: A-1054;
Sternberg-Lieben 1987: 1246: “Basic right to genetic self-determination”; lastly as
here also Di Fabio 2020, Art. 2 para. 1 Rn 192: “negative variant of the right to
informational self-determination”). This is also supported by the fact that the two
aspects of informational self-determination are by no means hermetically separated
from one another (also Molnar-Gabor 2019: 83, 98ff.). A person who refuses a
genetic diagnostic analysis also prevents the possibility of third parties eventually
learning about the findings (and drawing socially relevant consequences from them,
see Brownsword and Wale 2017: 3ff;). A person who fears the unauthorized
transfer of data possibly does this in order also not to be constantly confronted anew
with the same incriminating information (e.g., a previous crime) (the so-called
‘right to be forgotten’, cf. European Court of Justice, judgment of 13 May 2014—
C-131/12—NJW 2014, 2257 et seq. and of 24 September 2019—C-136/17—NIJW
2019, 3503 et seq. and Federal Constitutional Court, order of 6 November 2019—1
BvR 16/13—NJW 2020, 300 et seq. and of 6 November 2019—1 BvR 276/17—
NIJW 2020, 314 et seq.).

The constitutional dignity of the right not to know has no bearing on its value in
relation to conflicting legal interests. The legal normative anchoring in Art. 2 (1) in
conjunction with Article 1 (1) of the German Basic Law makes it clear, however,
that it is not an absolutely protected legal authority, meaning one that is superior per
se to all other concerns, because only the innermost, absolutely “inviolable core
area of private life” is considered to be such (constant case law, e.g. Federal
Constitutional Court, judgment of 3 March 2004—1 BvR 2378/98 and others—
BVerfGE 109, 279, 313 et seq. and of 7 December 2011—2 BvR 2500/09 and
others—BVerfGE 130, 1, 22). Thus, not every unintentional acquisition of infor-
mation relevant to personality immediately makes the person concerned a data
object in the instrumentalizing clutches of others (Fiindling 2015: 148). Never-
theless, a maximum personality of the process close to human dignity is very much
in question, the evaluation of which is, therefore, assigned to the personal
responsibility of the individual on the basis of a freely constituted legal community,
so that within the framework of the constitutionally prescribed weighing of interests
a substantial relevance can be assumed. This statement is all the more significant
because the prevailing constitution of society as a whole clearly reveals a cultural
bias in favour of knowledge (Wehling 2009: 105; Wehling 2015: 22; Wehling
2019: 249). The desire not to know has always been, and is increasingly being,
ascribed the “status of an unnatural exception requiring justification”, even though,
from the perspective of freedom law, these two decision-making options are in
principle equivalent (Wehling 2019: 240 and 249 with the demand for
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“methodological symmetry”; emphatically also Wollenschldger 2013: 170-171).
The fact that this bias not only has a background premise in theoretical reasoning,
but also has consequences for legal practice, is demonstrated by the case law of the
Federal Constitutional Court on the rights of descendants in the case of conflicting
claims within a family. Here it was even doubted whether the child in question
could claim a right not to know for itself in the face of the presumed father's claim
to information; in any case, “a right ... that protects a possibly incorrect assumption

. would in principle carry less weight than the right to know one's ancestry,
because this alone can ultimately make a lasting contribution to the man's and the
child's own search for identity” (Federal Constitutional Court, judgment of 13
February 2007—1 BvR 421/05—BVerfGE 117, 202, 230).

Such paternalism, self-empowering in the cause of a postulated ‘objective rea-
son’, is effectively deterred by a subjective-legal power of defense against igno-
rance. This is particularly obvious in the absence of third-party involvement if the
objective of any information is limited to not leaving the person concerned ‘in the
dark’ for reasons of medical care or even for the sake of their own liability risks.
Numerous (international) recommendations, however, allow an exception if
unconditional respect for not wanting to know prevents easily possible therapeutic
defenses against serious disease. Until recently, this was also the legal situation in
Switzerland (Art. 18 Abs. 2 of Bundesgesetz tiber genetische Untersuchungen beim
Menschen of 8 October 2004, https://www.admin.ch/opc/de/classified-compilation/
20011087/index.html; also Andorno 2019: 80). Remarkably, the more recent ver-
sion of this law (15 June 2018) deliberately refrained from such a reservation in
order to “strengthen the right of the persons concerned not to know”, because
imposing findings on persons capable of judgment “no longer corresponds to the
principles of patients’ rights applicable today” (Botschaft zum Bundesgesetz iiber
genetische Untersuchungen beim Menschen of 5 July 2017, 5667). In fact, the
protection of the individual against himself on the assumption of his maturity
appears to be a contradiction in terms and therefore also difficult to legitimize
constitutionally (which only recently prompted the Federal Constitutional Court to
declare the prohibition norm against “business-like suicide assistance” a dispro-
portionate and therefore void law, Judgment of 26 February 2020—2 BvR 2347/15
u.a.—NIJW 2020, 905ft.). The problem lies in the basic assumption of a self-evident
‘maturity’. If laypeople, insufficiently informed about the closer relevance of a
possible positive finding to a merely statistical risk of illness, mistrust their own
decision, despite all the emphatic emphasis on the right to self-determination (ac-
cording to the empirical finding of the Gottingen study, see the BMBF Recht auf
Nichtwissen project 2016; see also Duttge 2016: 668), then—especially given the
continuously expanding technical possibilities of genetic diagnostics (see the
contributions on next-generation sequencing in Duttge et al. 2019)—the resilience
of an informational veto cannot be taken for granted. The same applies, however, to
the opposite, possibly no less hastily and thoughtlessly issued declaration of con-
sent, so that an appropriate normative response cannot lie in a general curtailment of
individual law precisely where it acquires particular relevance, but only in a pro-
cedural strengthening of the potential for reflection prior to the exercise of the right
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of decision and its embedding in a process of ongoing revisibility (already indicated
in Duttge 2016: 668).

This also applies to the specific, much discussed problem of so-called random or
additional findings in the context of medical research; here, obtaining such infor-
mation would be particularly contrary to expectations, unless such a contingency is
already included in the clarification discussion in advance. Contrary to many a
medical-ethical ‘lower case’ of the individual's right of decision in favour of
‘medical progress’, (e.g., Schmiicker 2013), the Gottingen BMBF research group
has therefore made the following recommendation: The test persons must be
informed in particular whether and to what extent incidental findings with regard to
which disease scenarios or disease risks are possible and with what probability. In
this respect, the test persons are to be informed about possible consequences of such
findings as well as about the fact that their disclosure may result in severe stress.
The test persons must also be informed that the research study does not include any
investigations with therapeutic intent, and that no conclusions about the health
status of the test person can be drawn from a lack of findings. ...If the respondent
does not agree in whole or in part with the disclosure of any random findings, this
must be respected if the findings were the explicit subject of the previously
informed refusal. This also applies if it is a treatable disease and timely therapeutic
intervention could prevent serious suffering for the test person. (BMBF Recht auf
Nichtwissen project group 2016: 403). The problem, therefore, needs to be handled
appropriately by researchers and the subject status of tested persons should not be
disregarded merely for the researchers’ convenience.

An essential characteristic of genetic diagnostic tests is the regular involvement
of genetically related persons. This causes a specific conflict of information: one
person’s right to knowledge after diagnosis can easily force a confrontation for the
other person, leading to loss of their “genetic innocence” (Leopoldina 2010: 49). In
order to balance this tension, the German Genetic Diagnostics Act (GenDG) con-
tains an attempt at a “Solomonic compromise™: if a genetic predisposition with
relevance to an avoidable or treatable disease is identified, § 10 (3) sentence 4
GenDG prohibits direct contact between the human geneticist and his relatives, but
it does formulate the expectation that the person examined, “should”, in the course
of the subsequent human genetic counselling, recommend that their relatives
themselves take advantage of human genetic counselling. However, this “double
recommendation solution” has something pharisaic about it, because it seeks to
achieve the prescribed goal of providing “soft” information to all (genetic) family
members (Damm 2011: 865), so that the initiators no longer appear responsible for
this (in this sense see Duttge 2010: 36 and Duttge 2015: 86; on the lack of analogy
to predispositions to incurable diseases OLG Koblenz, judgment of 31.7.2013—5
U 1427/12—MedR 2014, 168, 171: against family-related “counselling automa-
tism” also Damm 2014: 143). In addition, granting freedom of decision to those
examined tends to overburden them, as well as delegating responsibility (Heiden-
reich 2019: 322; Schroeder 2015: 165). In truth, however, even with such “priva-
tization of the information conflict”, the human geneticist cannot free themselves
from responsibility for the imposition of the findings that has been set in motion,



78 G. Duttge

especially since communicating an already existing examination finding leaves any
relative alarmed by the subtext of the ‘recommendation’ with no freedom of choice.

Equally important is their informational right of defense. Similarly to the solu-
tion in the case of chance discoveries, they would have to be asked, even before the
genetic examination is carried out, whether they would also like to be informed in
the event of a positive finding and their involvement; the loss of impartiality would
be far less than in the case of existing findings. A possible need for secrecy on the
part of the person willing to be examined would be of secondary importance
because a claim to secrecy can be justifiably established in the case of a necessary
involvement of others (Lindner 2007: 286, 294) (Consequently, the BMBF Right
not to know project group grants medical personnel the right to offer information
before genetic diagnostics is carried out in selected case groups [“treatable dis-
eases” or “special solidarity obligations”], if a person willing to undergo the
examination refuses it: MedR 2016: 402—403; affirmative Hahn 2019: 202; critical
Wehling 2019: 246.Wehling affirms that within families “too much rather than too
little genetic risk knowledge is communicated and the right of family members not
to know is ... marginalized”). Conversely, however, relatives would of course not
have the right of veto (also Wollenschldger 2013: 184ff.), because the claim by
others to the (equally important) right to knowledge falls within their freedom of
action and decision.

An essential, for some even the basic problem of the right not to know per se
(Taupitz 1998: 597) lies within the question of how an autonomous decision can be
justified without knowledge of the relevant facts. If informed consent is a necessary
condition for self-determined action, a right not to know appears almost
self-contradictory. However, as the Fribourg (Switzerland) moral theologian and
medical ethicist Markus Zimmermann-Acklin rightly points out, this apparent
paradox refers to the presupposed concept of autonomy. As long as law and ethics
are exposed to the empirical misunderstanding that the individual’s autonomy or
rather right of self-determination is subject to a “cognitive reservation of perfor-
mance” (Baranzke 2021), a way out inevitably involving a “dilution” of the
knowledge that is then indispensable (“about the possibility of knowledge:
Fiindling 2015: 260-261) must be sought. It remains puzzling, however, how such
consent, which according to its own guiding premise is actually defective, can
nevertheless be justified as a sufficient manifestation of “patient autonomy” (Duttge
2015: 88). Obviously, a more careful conceptual differentiation is needed between
the autonomy status of each person as a moral/legal reason for the respectful
empowerment of (every) person to self-determination, which when actually exer-
cised by real people is to be understood far more context specifically within real-life
situations remote from “cognitive one-sidedness” (Steinfath and Pindur 2013: 38).
Thus, the attitude of a generally consenting person who does not to want to deal
with the opportunities and risks of (predictive) genetic diagnostics from the outset
(and thus also not with the “risks of not knowing”) can hardly be denied the dignity
of a “self-determined” decision. The Frankfurt sociologist Peter Wehling is right to
insist that the right to not know can be claimed in very different ways and for very
different motives — only after “informed” consideration of the available possibilities
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of knowledge or generally based on biographical attitude or moral conviction: “It is
unfounded ... to privilege one of these practices of wanting not to know ... as the
only true and self-determined form—and thus to delegitimise all others” (Wehling
2019: 239-240). This is another example of cultural bias in favour of knowledge.

6.6 Perspectives

For this reason, the legal recognition of a right not to know is only one—although
an important—building block in the necessary protection of people from the
temptations and constraints of a “geneticised society” (Biihl 2009: 871f.; Oduncu
2002: 2451f.; see also Lenk/Frommeld 2019: 49, 62 f.: “freedom from stima”). On
the one hand, there is the immense task of educating society as a whole about the
opportunities and risks of (predictive) genetic diagnostics and, on the other hand,
the no less challenging task of sensitizing medicine to the fact that the greatest risk
to the self-determination of those affected lies in routinization of procedures (which
is why the Swiss Centre for Technology Assessment strongly recommends “indi-
vidualization” of the education and counselling procedures: TA-SWISS 2016, 339
and 349). At a time of increasing digitization using algorithms, more attention will
have to be paid to this (Hahn 2019: 197ff.). All at once, the dynamics of the
expansion of modern technologies, as exemplified by expanded asset carrier
screenings (Wehling 2019: 2411t.), throw the danger of marginalizing very personal
decision-making into sharp relief, also and especially contrary to the mainstream
activities of the society as a whole. The answer to a risk of illness, which is
necessarily an individual one, should also be found and given individually.
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7.1 Introduction

7.1.1 Early Detection: Clinical Narrative and Public Health
Evidence

Clinical practitioners worry about patients with final-stage cancer whom they can
only attend to palliatively. On the other hand, they see patients with localized
cancer who have been treated successfully and survived for many years without
recurrence. Given the (by definition) progressive tendency of malignant growth and
the iceberg model (Kramer and Croswell 2009) of as yet symptomless disease in a
detectable pre-clinical phase, they join the dots to derive a potent narrative: early
detection of cancer protects against late-stage suffering and cancer death. Gener-
alizing normatively, health systems must provide early detection measures. The
higher the attendance rate and the higher the number of small cancers detected, the
better.

The general public understands this elementary tactic of early detection directed
against a dreaded disease. However, clinical experience is flawed by selection
biases (selective attendance, preferential detection of slow-growing lesions), lead
time (i.e., the time it takes for the diagnosis to be brought forward by screening),
and overdiagnosis (see below). Therefore detection rates, a stage shift and a higher
proportion of patients surviving for five years are inappropriate measures of the
harms and benefits of screening and insufficient for both policy making and indi-
vidual counselling (Cole and Morrison 1980; Morrison 1982).
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The clinical model was consequently replaced by a paradigm of public health
and evidence-based medicine (avant la lettre). This posits that early detection is at
best an intermediate step and that the efficacy of early intervention must be
demonstrated by evidence of benefit in terms of improved outcomes. In their
landmark publication Principles and Practice of Screening for Disease, Wilson und
Jungner stress the importance of prognosis: “...it is clearly vital to determine by
experimental surveys whether a better prognosis is given by treating the conditions
found at an earlier stage than was previously the practice” (Wilson and Jungner
1968: 27-28). The appropriate experimental methodology is the RCT to be ana-
lyzed on the basis of intention to screen (Feinleib and Zelen 1969).

7.1.2 Screening—A Health Claim

The following definition of screening underscores the outcome orientation:

Medical screening is the systematic application of a test or inquiry to identify individuals at
sufficient risk of a specific disorder to benefit from further investigation or direct preventive
action (these individuals not having sought medical attention on account of symptoms of
that disorder). Key to this definition is that the early detection of disease is not an end in
itself; bringing forward a diagnosis without altering the prognosis is useless and may be
harmful. (Wald and Law 2015)

The definition does not explicitly state that benefits must outweigh harms, which
is a minimum requirement for medical intervention. It also misses out a second
ethical point. Screening is a service induced by the physician or the health system.
In offering screening, they are making a health claim (‘it’s good for you’) direct to
‘consumers’ who would not (at the moment) seek medical care. Hence the relation
of the physician to (presumptive) screening participants differs from their relation to
patients asking for advice or relief. This position of the physician is a major dis-
tinction between screening and other forms of medical practice (McKeown 1976).
In ethical terms, making a health claim requires that the screening programme
offered must be presented with all expected harms and benefits accurately and
clearly to the target population at large and to specific individuals considering
participation.

This chapter considers the ethical aspects of planning, communicating and
evaluating cancer screening programmes. It examines the process of establishing
the case for screening, building a service programme, monitoring its operation,
maintaining its quality and integrating it with medical progress. In this dynamic
process, the harms and benefits of a particular screening modality are shaped and
managed by decision makers, which precludes any one-dimensional aggregation of
harms and benefits.
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7.2 Efficacy—Screening Trials

Screening is a complex technology, more than just the application of a test. Efficacy
studies are controlled trials to test the incremental effect of offering a defined
screening strategy vs. usual care. In 1963, the Health Insurance Plan of Greater New
York (HIP) started a randomized trial on breast cancer screening. 31,000 women
aged 40-64 years in the intervention group (IG) were offered annual mammogra-
phy and physical breast examination; 31,000 women in the control group
(CG) followed their usual care. 65% of the invited group attended for the first
round. Interim results (Shapiro et al. 1971) counted 246 breast cancer cases in the
IG (of which 127 were detected due to screening) and 199 in the CG (+23.6%).
With 31 breast cancer deaths in the IG versus 52 in the CG the investigators saw
“grounds for cautious optimism”. The impressive relative mortality reduction of
40%, however, corresponds to a less impressive 1.4 deaths avoided per 10,000
person-years of observation (more for those attending). Framed the other way,
specific mortality over one year does not change for 9998.6 out of 10,000 women
invited. 624 breast biopsies were performed based on screening findings, of which
127 resulted in histologically confirmed breast cancers. 497 negative biopsies are
iatrogenic harms: 4 per additional cancer detected and 24 per breast cancer death
avoided.

Efficacy trials are conducted under the assumption of equipoise—does the
intervention work in principle? Ex ante no certain benefit can be promised to
participants. With informed consent they donate their health and time to a scientific
endeavour. This is no longer the case in service-level screening.

The primary outcome of an efficacy trial is the reduction of cause-specific
mortality from the target cancer. This is considered a ‘hard’ outcome if deaths are
completely ascertained and the cause of death reliably classified. Cervical and
colorectal screening can also reduce cancer incidence, an additional benefit.
All-cause mortality, however, is not seen as a primary outcome because target
lesions are rare, even efficacious screening intervention only partly reduces
cause-specific mortality and competing causes of death can result in total mortality
trends quite unrelated to screening. In fact, no cancer screening trial so far has
demonstrated a reduction in total mortality, and only a small decline can be
expected (Heijnsdijk et al. 2019; Prasad et al. 2016). Even efficacious cancer
screening would not be a matter of urgency to individuals at average risk, a point
that is rarely stressed in the public discourse.

Additional information useful for understanding the ‘mechanism’ of screening,
building preferences and later extending the efficacy study to full service screening
can be collected in trials: determinants of the attendance rate, detection rates by age
or other population characteristics, frequency and determinants of false-positive
cases or the costs of operating the trial screening service. If the trial population is
followed closely (e.g., by means of a cancer registry), the frequency and biological
properties of interval cancers detected between screening rounds will be ascer-
tained, some of which will be shown to have been overlooked. Composite
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indicators can be derived, such as the number of participants needed to screen in
order to detect one case, the number of cancers detected through a positive
screening result (e.g., a biopsy recommendation), the number needed to screen or to
biopsy in order to avoid one specific cancer death or to save one life year in a
defined period of time. Costs can be allocated similarly. As screening is applied
repetitively, the first screening round (prevalence round) will be compared to
subsequent screening rounds when the pool of easily detectable pre-clinical cases
has already been exhausted and only the smaller number of newly surfacing cases
are detectable and managed (incidence rounds). After several years of follow-up,
the cancer incidence and mortality trajectories in the intervention and control
groups can be compared, taking account of losses to follow-up and unequal person
times of observation.

After the screening test and the diagnostic work-up the screenee will be in one of
the four cells of Table 7.1. The probabilities of being screened into one of the four
states are a function of the point prevalence of the target lesion in the detectable
pre-clinical phase (Pr) and the validity of the screening test. Pr is typically very low.
Screenees with a negative screening test will not normally be worked up diag-
nostically. But sensitivity can be estimated in special studies or by means of interval
cases arising between screening rounds. Specificity can be estimated with low bias
and error margins from the proportion of screen positive cases and the detection rate
(Brecht and Robra 1987).

The probabilities of the respective health states then need to be given values
(utility or preference weights, NUrp ) by the relevant decision maker, which may
be, for example, a regulatory agency, a medical association, a health insurance fund
or the individual screenee. Screening tests per se may not be very invasive, such as
the faecal occult blood test or the PSA test. But screening mammography is
associated with a dose of radiation and screening colonoscopy is usually carried out
with sedation and carries a small iatrogenic risk of perforation (Mansmann et al.
2008). In order for screening to be acceptable, NUt, p, must obviously be assessed
as positive, i.e., early detection with its sequelae of early treatment effects (such as
life years gained) minus test application, cancers over-diagnosed and overtreated
and other side effects of early intervention such as loss of quality of life due to lead

Table 7.1 Expected utility of screening—result of the screening test, presence or absence of the
target lesion and net utility of the four possible states

Target lesion

Yes No
Test Positive Pr-Se-NUrt, p, (I—="Pr)-(1-Sp)-NUr,.p_
Negative Pr-(1—Se)-NUr p, (1—=Pr)-Sp-NUr p_

Source Adapted from Robra and Schmacke (2019)

Pr is the point prevalence of the target lesion in the detectable pre-clinical phase, or the a priori risk
of disease of an individual screening participant; Se sensitivity and Sp specificity are parameters of
test validity; NU stands for net utility or value of the four states and is indexed by subscripts: D,
and D_ indicate the true state of the target lesion or disease, T, and T_ indicate the test result
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time. NUr,p , the value of false-positive test outcomes, will be negative. It
includes consequences such as invasive biopsies, anxiety (Brewer et al. 2007;
Brodersen and Siersma 2013) or delay in obtaining subsequent screening (Dabbous
et al. 2017). A negative diagnosis following a positive test is often greeted with
relief, but false alarm is a harm to the individual it affects. False-negative tests miss
the stated objective of early detection (the health claim); they may lead to false
reassurance with a delay in diagnosing symptoms. Hence, NUt_p, is negative.
NUr_ p_ will also be negative, as futile efforts have been undertaken and the
reassurance value of being ‘confirmed cancer free’ is at best minute because the
probability (1—Pr) is very high a priori (see the example of the HIP study discussed
above). In repetitive screening, the table will include more states. But the first
screening is the one that matters most.

The overall value of screening, the balance of harms and benefits, is the sum of
the four cells. Risk-based screening (via age brackets, intervals, risk markers) will
modify Pr. Quality assurance measures will safeguard Se and Sp. The preferences
of the decision makers determine the net utilities or values (Kelly et al. 2015)
attributed to the four states. Though NUt, p, may be high, this state is a rare event.
The sum of all cells may nevertheless well be negative. Hence all harms and
benefits must be presented in such a way that each relevant decision maker can set
up their own multi-attribute assessment. While economists and epidemiologists
struggle to base health-state valuation (Dolan et al. 2005; Dolan and Edlin 2002;
Dolan and Kahneman 2008) and preference building for complex scenarios
(Fagerlin et al. 2013; Ghanouni et al. 2013; Pignone et al. 2013) on stringent
methodologys, it is unlikely that different decision makers will give the same weight
to all outcomes. NUs will have distributions which can hardly be simplified to
aggregate parameters such as QALYs. On the other hand, decisions in individual
health care do balance health states that are incommensurable on a daily basis, for
example, the probabilistic benefits of anticoagulation in reducing the risk of cardiac
events at the cost of an increased risk of cerebral bleeding.

The most important harm caused by screening is overdiagnosis (Getzsche and
Jorgensen 2011; Independent UK Panel on Breast Cancer Screening 2012).
Overdiagnosis means that a cancer detected by screening would not have become
clinically relevant during the remaining lifetime of the individual. Overdiagnosis
was first mentioned in association with cervical pathology (Spriggs and Boddington
1980) and mammography (Lundgren and Helleberg 1982). Overdiagnosis is a
function of tumour biology (growth rate), sensitivity and the patient’s competing
all-cause mortality risk (Welch and Black 2010). It is an epidemiological concept
which can be quantified in controlled studies that compare incidence and mortality
with and without screening over many years. Clinicians and pathologists cannot
possibly assess overdiagnosis: they see and (over-)treat a case of cancer. The term
pseudodisease (e.g., Kramer and Croswell 2009) is thus misleading.

The Canadian Task Force on Preventive Health Care provides estimates of
overdiagnosis (see Table 7.2).
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Table 7.2 Proportion of breast cancers over-diagnosed from screening by age at initial screen,
time since first screening, and stage (estimated by Canadian Task Force on Preventive Health
Care)

Age of women at initial Breast cancers estimated as over-diagnosed (%)*
screen (years) Years after Invasive and in situ Invasive
screening cancers (%) cancers (%)
40-49 5 41 32
20 55 48
50-59 5 25 16
20 16 5

Source Klarenbach et al. (2018); data on age groups 60+ not provided

“Overdiagnosis by age was estimated using the following calculation: the numerator is the
difference in numbers of cancers in the mammography arm less those in the control arm; and the
denominator is the number of screen-detected cancers in the mammography arm. Only the findings
from the estimate on overdiagnosis from a Canadian randomized controlled trial are included
because it provided an estimate by age and was appraised as being at moderate risk of bias

The Independent UK Panel on Breast Cancer Screening framed overdiagnosis
differently: “Therefore, for every breast cancer death prevented, about three over-
diagnosed cases will be identified and treated. Of the approximately 307,000
women aged 50-52 years who are invited to screening every year, just over 1%
would have an overdiagnosed cancer during the next 20 years. In view of the
uncertainties that surround the estimates, the figures cited give a false impression of
accuracy” (Independent UK Panel on Breast Cancer Screening 2012). There are
more favourable estimates (EUROSCREEN Working Group 2012) and a contin-
uing methodological debate (Carter et al. 2015; Etzioni et al. 2013; Jorgensen et al.
2017), but relations in this order of magnitude are clearly not negligible. The
proportion of over-diagnosed cancers in all screen-detected cancers is relatively
high in prostate cancer screening and also not negligible in colorectal cancer
screening (Brenner et al. 2015; Draisma et al. 2009; Gulati et al. 2014).

The epidemiologic concept of overdiagnosis in screening should not be confused
with false-positive screening test results, a problem of specificity and quality
assurance (e.g., Carlsson et al. 2016), nor with disease mongering in terms of
widening definitions of disease (Moynihan et al. 2012). Clearly, the rate of
screen-detected cancers (i.e., the clinical perspective) by far overestimates the
likelihood that an individual with screen-detected cancer has their life saved by that
screening (Welch and Frankel 2011). In ethical terms, overdiagnosis violates the
principle of non-maleficence.

Heleno et al. (2013) assessed how often harm was specified in randomized trials
of cancer screening. Of 57 cancer screening trials examined, the most important
harms of screening—overdiagnosis and false-positive findings—were quantified in
only four and two trials, respectively.
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7.3 Effectiveness—Screening Programmes

The step from screening trial to service screening programme requires the relevant
decision maker to assess the evidence, establish a case for action and issue a policy
recommendation or regulations according to their allocation standards. According
to the European Commission (European Commission 2017: 14): “To qualify as a
programme there should be a public screening policy documented in a law, or an
official regulation, decision, directive or recommendation. The policy should define,
as a minimum, the screening test, the examination intervals and the group of
persons eligible to be screened; and the screening examinations should be financed
by public sources (apart from a possible co-payment).”

The illustrative data in Table 7.3 was prepared from the results of between two
and eight (depending on age) screening trials for the 2018 Canadian recommen-
dations for breast cancer screening in women not at increased risk of breast cancer
(Klarenbach et al. 2018).

Table 7.3 Breast cancer mortality, absolute effect of screening using mammography with or
without clinical breast examination, false positives and unnecessary biopsies from an estimated
cohort of women in a breast screening programme for 7 years of screening

Age range (years)
40-49 50-59 60—69 70-74

Women who are not screened: risk of dying of ' 3.85 5.00 6.15 10.31
breast cancer per 1000
Women who are screened: risk of dying from 0.58 fewer 0.75 0.92 1.55
breast cancer, absolute effect per 1000 0.27- fewer fewer fewer
screened for a median of 7 years (95% CI) | 0.85) (0.35- (0.43— (0.72—
1.10) 1.35) 2.27)
Number needed to screen (NNS) to prevent 1 1724 1333 1087 645
death from breast cancer (95% CI) (1176- (909— (741 (441-
3704) 2857) 2326) 1389)
GRADE rating of certainty of evidence Low Very low  Low Very low
FP mammography per 1000 women screened 294 294 256 219
Biopsies on FP per 1000 women screened 43 37 35 30
FP mammography per 1 breast cancer death 508 392 (M) 278 141
prevented (based on 3 cycles of screening)®
Biopsies on FP per 1 breast cancer death 74 50 (M) 38 19

prevented (based on 3 cycles of screening)®

Source Klarenbach et al. (2018, Tables 1 and 3 condensed); see original for further annotations

Notes (i) the median duration of screening trials was 7 years (range 3—12 years) and the impact of
this duration of screening on benefits and harms was used; (ii) the data are used to approximate a
cohort of women entering the screening programme; (iii) the proportion of cancers over-diagnosed
must also be considered (see Table 7.2)

FP = false positive, M = calculated using the moderate baseline risk for this age group

“Three cycles of screening for which women are screened every 2-3 years, for a total of 6-9 years
of a screening period. Calculation: Initial screening cycle + 2 (subsequent screening cycle) to
estimate harms occurring with 7 years of screening
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Available screening recommendations or regulations differ depending on the
evidence base considered (RCTs, observational studies), the scope of harms and
benefits taken into account, and the respective weights given to them. This
methodological challenge is shared with other medical practice guidelines (Brawley
et al. 2011; Elmore and Lee 2019; Jorgensen et al. 2017; Qaseem et al. 2012b,
2019a, b).

More consequential than guidelines are the screening programmes operational at
the service level. In a policy document unanimously adopted by the Health Min-
isters of the European Union (The Council of the European Union 2003) the
Council asserts (respective text numbers):

(8) Evidence exists concerning the efficacy of screening for breast cancer and colorectal
cancer, derived from randomized trials, and for cervical cancer, derived from observational
studies. (9) Screening is, however, the testing for diseases of people for which no symptoms
have been detected. In addition to its beneficial effect on the disease-specific mortality,
screening can also have negative side effects for the screened population. Healthcare
providers should be aware of all the potential benefits and risks of screening for a given
cancer site before embarking on new population-based cancer screening programmes.
Furthermore, for the informed public of today, these benefits and risks need to be presented
in a way that allows individual citizens to decide on participation in the screening pro-
grammes for themselves. (10) Ethical, legal, social, medical, organizational and economic
aspects have to be considered before decisions can be made on the implementation of
cancer screening programmes.

The Council recommends that member states “offer evidence-based cancer
screening through a systematic population-based approach with quality assurance at
all appropriate levels” for three target lesions—cervical cancer precursors, breast
cancer and colorectal cancer—based, respectively, on pap smears starting not
before the age of 20 and not later than the age of 30, mammography for women
aged 50-69 and faecal occult blood screening in men and women aged 50-74. This
Council document can be seen as a turning point from efficacy assessment to
organized service screening aimed at population-level effectiveness and autonomy
for the three target cancers mentioned. Evidence in favour of screening for other
cancers was considered insufficient at that time.

Table 7.4 summarizes structural characteristics of screening programmes in the
EU28 (European Commission 2017). They are heterogeneous despite a common
evidence base and high-level political consensus. They also achieve heterogeneous
examination and detection rates. The health prospects of European citizens there-
fore differ. On the other hand, a common system of reporting and evaluation is in
place and guidelines continue to be updated in a methodological way (Anttila et al.
2015; Schiinemann et al. 2019a, b).

Public choice can and must be well-informed choice, with decision makers
committed to the common weal and free from conflicts of interest (Rasmussen et al.
2013). Heterogeneity in screening programmes does not (necessarily) signal a
deficit in policy making if the relevant decision makers—in revealing their public
preferences or values—follow public health ethics procedures (Childress et al.
2002). In accordance with the context and scope of their responsibility, the relevant
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Table 7.4 Service screening in the European Union EU28 (up to 2016)

Recommended age Lower age Upper age Interval (years)

range (years) limit limit
Breast cancer 50-69 40-50 64-74 1.5-3
screening
Cervical cancer 25 or 30-64 or 69 20-30 59-70 3-5
screening®
Colorectal cancer 50-74 40-50 74-80 gFOBT, FIT: 1-2;
screening” endoscopy: once

in a lifetime, 5-10
Source Collated from European Commission (2017), Tables 3.1.1, 4.7, 4.14.1 and 7.1
“HPV test as the primary screening test by some programmes (as stand-alone screening test or
co-testing with cytology); in non-population-based cytology testing the screening interval was
often much shorter than the recommend interval of 3 or 5 years
"Most EU member states are adopting narrower age ranges than 50-74, based on
cost-effectiveness considerations and availability of resources

decision makers will try to minimize harms, maximize beneficial effects, and
provide a sustainable infrastructure with efficient programme operation and trans-
parent documentation and monitoring. Data from international controlled trials need
to be amalgamated with regional risk distributions, resources and competing public
health priorities (opportunity costs), as screening and the (inconsequential) work-up
of symptomless individuals crowd out other medical services for which the decision
makers are accountable and which may be of higher value to them or their clients
(Qaseem et al. 2012a). In other words, each policy decision is context dependent.

An organized screening programme can be seen as a public good (Anomaly
2011) to strengthen control of cancer and also as an opportunity to improve cancer
diagnosis and treatment in the health system at large. In this, fair and transparent
procedures (Daniels 2000), considerations of distributional justice (Deding et al.
2019) and consumer participation (as opposed to expert advice) should be followed
from the start (Marckmann and in der Schmitten 2014; Parker et al. 2017;
Rychetnik et al. 2013).

As real-world health policy is prognostically extrapolated from trial results,
periodic reassessment and updates of the policy are indicated as experience is
accumulated from further research and ongoing service evaluation. Model predic-
tions generate insight and can be helpful in checking assumptions and determining
options (e.g., Callender et al. 2019; Habbema et al. 2014; Mandelblatt et al. 2016;
Rutter et al. 2016). In Germany, it took from 1971 to 2018 for the annual cervical
screening recommendation to be relaxed to three-yearly for the age group 35 + (in
association with HPV co-testing), although there had been convincing evidence at
least since 1985 demonstrating that a three-year interval would suffice (Hakama
et al. 1986). Switzerland has disinvested in mammographic screening
(Biller-Andorno and Juni 2014).



94 B.-P. Robra

7.4 Autonomy—Back to the Citizen

Armstrong and Eborall (2012) reduce public screening logic to a patronizing power
scheme: “One of the central tenets of public health strategies, such as
population-based screening, is that non-symptomatic individuals should make their
bodies available to health professionals for regular inspection, and that this process
needs to be routinised if it is to protect the health of citizens”. Individuals who
benefit from screening, however, are distinct from individuals who are affected by
harms in terms of false-positive tests or overdiagnosis. In proposing a screening
policy, the regulator (implicitly) determines how much benefit for a few is worth
how much harm for many others (Marckmann and in der Schmitten 2014)—a
utilitarian perspective. The presumptive screenee must decide ex ante whether to
take part in this screening lottery (Kramer and Croswell 2009) or opt out of a
publicly recommended (“nudged”, Ploug et al. 2012) scheme. For this decision to
be a fully informed one, however, the presumptive screenee needs more than a
quantified summary table of harms and benefits such as Table 7.3—they must also
(first) clarify their own value judgements or ordered preferences vis-a-vis screening
procedures and outcomes in the context of their priorities in life.

Caverly et al. examined how US guidelines presented the harms and benefits of
recommended cancer prevention and screening interventions (Caverly et al. 2016).
Of 55 positive recommendations in 32 guidelines for breast, prostate, colorectal,
cervical and lung cancer, only 17 presented absolute effect information on both
harms and benefits. The others presented harms and benefits asymmetrically or
were incomplete. None complied with GRADE recommendations for tables sum-
marizing findings (Guyatt et al. 2013). The key EU recommendation quoted above
would be rated ‘incomplete’, as both harms and benefits were mentioned, but
neither was quantified.

Educational materials to inform the target groups of screening are also mostly
incomplete and asymmetrical (Beck et al. 2019; Gummersbach et al. 2010; Seidel
et al. 2014). So it is hardly surprising that people are not well informed when asked
about screening matters (Dreier et al. 2012; Gigerenzer et al. 2009; Gummersbach
et al. 2010; Leyva et al. 2016)—the less educated even less so (Berens et al. 2019).
Doctors are also not well informed (Anderson et al. 2013; Wegwarth and
Gigerenzer 2018).

Invitation letters to organized screening programmes are intersections of public
and individual choice. Values, legitimate preferences and opportunity costs are,
however, not identical on these two levels. How individuals react to the contents and
media of decision aids can be tested (e.g., Gummersbach et al. 2015; Hersch et al.
2015; Kim et al. 2018; Smith et al. 2010; Weiner et al. 2018). Evidence-based
decision aids have become increasingly available in the context of shared decision
making (Hersch et al. 2017; Lenz et al. 2012; Stacey et al. 2017; Woloshin et al.
2012). A Cochrane Review found “growing evidence that decision aids may improve
values-congruent choices”; in prostate-specific antigen screening this reduced
the number of people choosing PSA screening (Stacey et al. 2017). Raffle (2001)
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clearly described the trade-off between high screening uptake and informed choice. In
the framework of the German National Cancer Plan, the Federal Parliament ruled in
2013 that an individually informed decision for or against attendance (opt-in) is the
first public priority, even if public uptake targets are compromised or individuals may
forego possible benefits (Helou 2014).

Empowering citizens (not ‘patients’) for self-determination needs preference-
sensitive, autonomy-enhancing materials tailored to what they need and want to
know, including qualitative aspects such as pain or practical alternatives to
screening such as watchful waiting or primary prevention; these do not figure
prominently in quantitative evidence-based guidelines (Dreier et al. 2018; Hersch
et al. 2013; Schroer-Giinther et al. 2019; Wood et al. 2018). The ubiquitous social
gradient must also be tackled (Deding et al. 2019; Lutz et al. 2019).

Empowering will become more important, with guidelines starting to delegate
evaluation of low-certainty evidence back to the presumptive screenee as ‘condi-
tional recommendations’ or ‘discretionary screening’. For instance, the Canadian
recommendations based on the evidence tabulated above read: “For women aged 40
—49 years, we recommend not screening with mammography; the decision to
undergo screening is conditional on the relative value a woman places on possible
benefits and harms from screening (conditional recommendation; low-certainty
evidence)” (i.e., opt-in) and “For women aged 70-74 years, we recommend
screening with mammography every 2—3 years; the decision to undergo screening
is conditional on the relative value that a woman places on possible benefits and
harms from screening (conditional recommendation; very low-certainty evidence)”
(i.e., opt-out) (Klarenbach et al. 2018; see also Laine et al. 2016; Schiinemann et al.
2019a; Siu et al. 2016; Siu 2016; Wolf et al. 2018). Probably more helpful for the
perplexed is recent guidance on colorectal screening which comes with a risk
calculator and is stratified by 15-year colorectal cancer risk (threshold: 3%)
(Helsingen et al. 2019). Other possible cutpoints would define an acceptability
region for the presumptive screenee. The German College of General Practitioners
and Family Physicians (DEGAM) recommend an opt-in strategy for PSA screening
which is not currently part of the German cancer screening programme: “Men who
don’t explicitly ask for prostate cancer early detection should not be informed
proactively. Men who ask for prostate cancer early detection should be informed
about advantages and disadvantages. Benefits and risks should be explained using
natural numbers and graphics.” (Kotter 2016). DEGAM’s stance is in explicit
contradiction of the German Inter-disciplinary Guidelines (Leitlinienprogramm
Onkologie 2019) which recommends providing information about prostate cancer
screening to men aged 45 and over as a matter of principle.
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7.5 The Learning Health System

Since the 2003 EU recommendations, evidence on available technologies has
needed updating as new protocols for established target cancers became available
and had to be incorporated into routine service (European Commission 2017; Faden
et al. 2013). The principal steps were:

e the replacement of film with digital mammography (Nelson et al. 2016; Pisano
et al. 2005; Stout et al. 2014). Mammographic screening has been contested
(Getzsche 2015; Laine et al. 2016).

e the change from guaiac-based occult blood testing to immunochemical testing
(iFOBT or FIT) for colorectal cancer (Brenner and Tao 2013; Lee et al. 2014;
Lew et al. 2018), and the increase of endoscopic screening for colorectal cancer
(Helsingen et al. 2019; Holme et al. 2018; Lauby-Secretan et al. 2018).

e the implementation of testing for human papilloma virus (HPV), an aetiologic
factor and incidence marker, in cervical cancer screening (Kitchener et al. 2014;
Ronco et al. 2010) and the vaccination of girls (and boys) against HPV (Drolet
et al. 2019).

Stratifying screening by a priori risk with upcoming molecular risk and pro-
gression markers will certainly be investigated further (Autier 2019; Pashayan et al.
2018) given the key function of Pr in the harm-benefit balance. Risk-based
screening stratifies the target population more and more finely until it may be called
targeted or even individualized screening.

For cancers not yet endorsed by the EU28, further developments might be slow.
The investigators of the major European efficacy study on prostate cancer screening
(ERSPC) consider further quantification of harms and their reduction a prerequisite
for the introduction of population-based screening (Schrdoder et al. 2014). Oppor-
tunistic testing of older people should be reduced and feasibility studies of
high-quality PSA screening should be started for men aged 55-59 years (Heijnsdijk
et al. 2018). In the meantime, it will be hard to keep medical professionals from
screening (Ransohoff et al. 2002).

For lung cancer screening, a European position statement recommends imple-
mentation of low-dose CT screening throughout Europe as soon as possible but lists
a number of preconditions to be met first (Oudkerk et al. 2017). Skin cancer
screening is part of the German cancer screening programme but the level of
evidence is low and more evaluation is necessary (Hiibner et al. 2018).

Screening is a half-way technology. Progress in therapy as well as progress in
prevention will change the distribution of harms and benefits (Birnbaum et al.
2016). Further advances will continue to be evaluated in treatment and primary
prevention, including lifestyle changes, vaccination and chemoprevention (Colditz
and Peterson 2018; Cuzick et al. 2019; Maas et al. 2016; Nelson et al. 2019).
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7.6 Conclusion

The evaluation of cancer screening has moved from clinical judgement to quantified
evidence based on controlled trials. Reduction of specific mortality, not all-cause
mortality, is the main benefit. Overdiagnosis and false-positive tests are the main
harms. Harms were found to be underrepresented in trial reports, guidelines and
information to presumptive participants. Overdiagnosis was suspected early. But
medical professionals cannot clinically recognize over-diagnosed cases, and
quantification of excess cases due to screening had to await the long-term results of
controlled studies. It took time for overdiagnosis to be considered in the quantitative
harm—benefit discourse.

The most important shortcoming of guidelines and health services decisions,
however, is the opacity of value judgements exercised by public decision makers
when designing programmes and inviting citizens to take part in the screening
lottery. This lottery would require explicit justification in terms of a superior public
health goal. But cancer screening is, by all accounts, an elective medical service.
A public decision maker should not persuade individuals into participating
(Woloshin et al. 2012), make participation mandatory or enforce attendance targets,
e.g., by incentives to GPs (Austoker 1999).

Some health services refrain from making screening attendance a moral obli-
gation and have started to explicitly respect and enhance the autonomy of the
individual. At the service level, there are good reasons to structure publicly
accountable screening programmes. But this very structure makes it difficult to
inform individuals about their options in an open-ended way. In fact, the individual
will need to accept or to opt out of a higher-level consensus. An opt-in strategy
reduces public pressure. But in an unstructured, de-programmed situation the
individual can fall victim to unfettered professional dominance and the old clinical
model could return through the back door. The same caveat applies to finely
stratified risk-based screening.

Supporting individual choice in screening and probability-based rather than
paternalistic counselling would need to include citizen-centred research on values
and preferences in a qualitative research agenda. Ultimately, the only way of finding
out whether and how a screening programme really works is to commit the health
system to embarking on it—cautiously.
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Florian Steger and Maximilian Schochow

8.1 Introduction

The functions of the mass media are to provide information, entertain and help to
shape public opinion. Their primary function is to convey knowledge by expanding
the subjective understanding of the recipient citizen. The information function leads
to various demands on the mass media. They should strive for completeness, and
report objectively and comprehensibly. The aim is to present events and problems
in a way that is also accessible to citizens who are not experts. However, many
misunderstandings can arise in the communication of knowledge. Journalists can
convey information incorrectly. People may not understand the message. Important
content is lost during the process of transferring information. A special challenge is
the mediation of medical knowledge. In addition to pure factual content, it often
involves subjective experiences, hopes and desires (Beck 2020).

One example of this is media reports about cancer therapies. Almost every day,
new developments in cancer research are reported in the media. Reports of new
diagnostic procedures and therapeutic approaches in cancer research are published
on television, radio and the internet. There are also articles in daily and weekly
newspapers, especially in the numerous medical journals. Articles on research
approaches and clinical trials in cancer research can be found mainly in medical
journals read and discussed by a specialist audience. Some of those new diagnostic
procedures and therapeutic approaches are also taken up by the mass media and
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discussed by a broader audience. This applies in particular to cancer research,
which is strongly influenced by the hopes and expectations of the public.

An example of mass media reporting is the liquid biopsy case. In 2015 the
German weekly magazine Der Spiegel reported on this method, which searches for
conspicuous molecules in the blood of patients (Heinrich 2015). Two years later the
radio station Deutschlandfunk broadcast “Cancer diagnostics. Liquid Biopsy
Alternative Approach” (Schmude 2017). In 2018, the Deutsches Arzteblatt Inter-
national published a clinical trial on liquid biopsy in tumour genetic diagnosis
(Jung and Kirchner 2018). In 2019, with reports on this topic finally becoming more
frequent, Heidelberg University Hospital issued a press release presenting a new
blood test that was a “milestone in breast cancer diagnostics” (Press Release 2019).
Television, radio, the internet, and daily and weekly newspapers reported a sci-
entific breakthrough in early cancer detection. The Frankfurter Allgemeine Zeitung
printed more than ten articles in 2019 on this topic. A few weeks after the press
release, however, it became clear that the blood test was not a breakthrough in the
early detection of cancer after all. The ‘milestone’ turned into a cancer diagnostics
scandal (Hackenbroch 2019).

The various promises of a cure produced by cancer research do not all quickly
become discredited. A recent example is a therapeutic approach against cancer.
Since 2017, several reports have appeared on television (Cichy 2017a, b; Stern TV
2017), in newspapers (GieBelmann 2017a; Schweitzer and Kuhrt 2017) and on the
radio (Keller 2018) about the curative use of methadone in cancer therapy. In these
media reports, a scientist and several doctors—a palliative care doctor, a general
practitioner and an oncologist—reported that methadone had great potential in
cancer therapy. The painkiller, which is a well-known heroin substitute, supposedly
showed positive results on the cell model and in the treatment of patients. It had
reduced the number of cancer cells in vitro and in some cases almost completely
destroyed cancer cells (Cichy 2017a, b).

Apart from the scientists’ and doctors’ accounts, the media also reported state-
ments from patients whose tumours or metastases had shrunk as a result of the
combined administration of methadone and chemotherapy. Both doctors and
patients commented on the positive effect of methadone. It was even claimed that
methadone had cured patients for whom chemotherapy alone had ceased to be
effective. Television reports in particular presented the curative use of methadone in
cancer therapy as a new therapeutic perspective for oncology (Cichy 2017a, b;
Stern TV 2017). The background to these reports was two sources that claimed to
provide evidence of the effectiveness of methadone as a cancer treatment. The first
source includes three in vitro studies on glioblastoma and leukaemia cells (Friesen
et al. 2008, 2013, 2014). These studies show that methadone improves the efficacy
of chemotherapeutic agents, kills cancer cells and overcomes their chemoresistance.
The second source is a retrospective overview of 27 individual treatment trials of
the effect of methadone (Onken et al. 2017).

Critics pointed out that the results of experiments on the cell model as well as
anecdotal evidence from individual cases are insufficient to draw conclusions on the
effectiveness of methadone in cancer therapy. Therefore, there is no empirical
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evidence for a successful therapy with methadone (Hiibner et al. 2017; Steger et al.
2018). The debate on the use of methadone in cancer therapy is ongoing, and
involves doctors, patients and ethicists as well as bioscientists. From an ethical
perspective, several aspects need to be considered. In addition to questions of
patient autonomy, the requirements of non-harm, well-being and justice are pivotal
(Beauchamp and Childress 2013).

This chapter analyzes this debate. First, we question the role of the media and
their responsibility regarding the issue of methadone as a cancer drug. Next, we
examine empirical evidence presented for the use of methadone in cancer treatment,
then discuss the use of methadone in cancer patients based on the four principles of
biomedical ethics. The main arguments are summarized in the final section.

8.2 Maedia
8.2.1 Television and Newspapers

The topic of methadone as a therapeutic agent against cancer has become a public
issue mainly due to extensive coverage in the mass media. Three programmes that
were broadcast on national television deserve special mention here. The first was a
report by Christiane Cichy entitled “Methadone as a cancer drug”, which was
shown on 12 April 2017 on the German TV programme Plusminus (Cichy 2017a).
This was quickly followed by a documentary ‘“Methadone against cancer?”,
broadcast on 21 June 2017 with subsequent discussion on the Stern TV programme
on the RTL channel (Stern TV 2017) and the report “Methadone as a cancer drug—
the reactions” on Plusminus on 16 August 2017 (Cichy 2017b). At the time, the
subject was also widely discussed in daily and weekly newspapers: in the Siid-
deutsche Zeitung, journalist Felix Hiitten asked ‘“Methadone—miracle cure for
cancer?” (Hiitten 2017) and the weekly newspaper Die Zeit reported on the hype
about heroin substitutes against cancer (Schweitzer and Kuhrt 2017).

Although critical views were also being presented by the media—among others
the daily newspaper Bild commented that “Methadone is not a miracle cure!”
(Majorczyk 2017)—the demand for methadone-based cancer therapy increased
rapidly. Jutta Hiibner, Professor of Integrative Oncology at the University of Jena,
describes the effect of the media reports in an interview with Deutschlandfunk radio
as follows: “The really important point was that a television channel that is
otherwise considered to be very serious was able to do this. It is the first time that
we ... have such media attention for a topic and such high pressure from the
patients” (Keller 2018). This anecdotal impression was confirmed by an online
survey of approximately 500 haemato-oncologists in Germany, more than 80% of
whom were often or very often asked about methadone by their patients (Winkler
2017).
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8.2.2 The Plusminus Report “Methadone as a Cancer Drug”

The presentation, especially in the TV programmes, was highly tendentious. In the
nationwide report on Plusminus on 12 April 2017, the presenter introduced the
topic with a clear criticism of the pharmaceutical industry. He said that pharma-
ceutical companies invest billions of euros every year in research into new active
substances to combat cancer and are constantly launching new drugs. The industry
is therefore not interested in a substance that offers hope for thousands of patients
but yields hardly any profit (Cichy 2017a). This set the tone for the entire media
debate: “big pharma” is trying to prevent methadone-based therapy in order to
continue making substantial profits from chemotherapeutic drugs (GieBelmann
2017b). Later in the show, patients were interviewed. A glioblastoma patient
described how she was given 12—15 months to live following an operation. At the
time of the broadcast she had already survived this prognosis by one year, and even
three years after the diagnosis, she is still doing well. The patient attributes this
miracle to methadone. In addition to chemotherapy, she took 35 drops twice daily
(Cichy 2017a). What the viewer does not learn is that about 8% of glioblastoma
patients are still alive five years after the tumour is first discovered. The report went
on to present research by a scientist at the University Hospital in Ulm, who has
made a discovery from which many cancer patients might benefit (Cichy 2017a).

At this point in time, the audience does not know how well this remedy works or
whether it is effective at all. Nevertheless, such statements create ‘facts’ and are
reinforced by suggestive comments and music, thus a single case leads to con-
clusions about a whole group of patients. The researcher shows further examples of
patients, for example, two X-rays of a patient’s head, in one of which a tumour
appears as a white ball in the head, while in the second image, the white ball has
disappeared. The statement is clear—even large tumours such as those in the brain
that no longer respond to therapy have disappeared (Cichy 2017a). At this point, it
is clearly suggested that the use of methadone leads to the disappearance of
tumours. What is not mentioned, however, is that these tumours are surgically
removed as standard. In a patient with this type of glioblastoma, any X-ray after
surgery looks like this, because the tumour has been removed. As the report con-
tinues, further patients are interviewed, specialists in palliative medicine are asked
about their experiences with methadone and diagrams are shown suggesting that
methadone therapy is almost 100% effective. Critics of methadone administration,
on the other hand, are framed as lobbyists for the pharmaceutical industry, sup-
posedly sponsored, whether directly or indirectly, by the industry itself. It is also
claimed that the pharmaceutical industry is blocking clinical research on methadone
as a cancer drug because it does not want to support such research projects (Cichy
2017a). The television programmes “Methadone as a cancer drug”, “Methadone as
a cancer drug—the reactions” and the Stern TV documentary “Methadone against
cancer?” left the audience with the impression that a promising therapy against
cancer is being suppressed due to financial interests.
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8.2.3 Fake News and Facts

A media-ethical analysis of the report on Plusminus, “Methadone as a cancer drug”,
classified it as ethically harmless (Dernbach 2017). At the same time, an increasing
number of voices were criticizing the programme (Gielelmann 2017b; Hiibner et al.
2017; Steger et al. 2018). In the public media, the one-sided and suggestive pre-
sentation style, sometimes bordering on fake news, was also criticized (Keller
2018). In particular, the narrative that the pharmaceutical industry is preventing
research contains several pieces of misinformation, according to majority opinion.

In the television programmes, editorial offices suggested that methadone is
effective as a cancer treatment (Cichy 2017a, b; Stern TV 2017). However, none of
the scientific supporters interviewed proposed the use of methadone independently
of or instead of chemotherapy. Research on the cell culture model also assumed that
in order to be effective, methadone needs to be used as part of chemotherapy
(Friesen et al. 2008, 2013, 2014). Furthermore, the programmes did not sufficiently
emphasize that in vitro studies and anecdotal evidence from individual cases are not
adequate proof of the efficacy of a drug. In the television programmes,
evidence-based medicine standards were explained either extremely inadequately or
not at all. Nor was the validity of the available studies critically questioned. Finally,
these programmes suggested that the pharmaceutical industry was actively under-
mining research efforts (Cichy 2017a, b; Stern TV 2017).

There would have to be some kind of evidence to justify talk of active
obstruction of research. However, no such proof was provided. The impression was
also created that funding by the pharmaceutical industry was the only way to
finance such research. The promotion of research into methadone as a cancer
treatment is possible independently of funding by the pharmaceutical industry. For
example, German Cancer Aid, a foundation for the promotion of cancer research,
has indicated that the financing of clinical research on methadone-based cancer
therapy is in principle possible (Hiibner et al. 2017). Furthermore, the German
Federal Ministry of Education and Research (Bundesministerium fiir Bildung und
Forschung, BMBF) established a funding initiative in 2013 that supports clinical
studies of high relevance to patient care (BMBF 2019). This means that for many
years there have been funding opportunities from outside the pharmaceutical
industry. A declaration of intent to conduct a phase I/Il study with methadone in
patients was given as early as 2015 (Giithle et al. 2015).

In the meantime, German Cancer Aid has approved €1.6 million for a clinical
study on methadone in cancer therapy. The study of 70 patients at the University
Hospital in Ulm, due to start in 2020, will investigate the effect of methadone in
advanced colon cancer therapy in a scientific and open-ended manner (Kotlorz
2020). Media reporting on methadone as a cancer treatment tends to present fake
news, with facts taken out of context or simply ignored. Personal opinions and
anecdotal evidence are presented as scientific evidence. The media have a special
obligation towards the public when it comes to health issues. In a digital age
characterized by an unmanageable mass of information, it is difficult for the lay
person to separate reliable information from fake news (Steger et al. 2018). These
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media institutions have failed to adequately discharge their responsibility towards
the public regarding methadone as a cancer therapy.

8.3 Dealing with Knowledge
8.3.1 Methadone as Heroin Substitute and Painkiller

Methadone is a synthetic opioid. The drug is widely known to the general public
from its use in heroin substitution therapy. It is also a powerful painkiller and can be
administered in neuropathic pain therapy (Hiibner et al. 2017). When methadone is
used as a heroin substitute or as an analgesic, its main pharmacological mechanism
of action—the activation of p opioid receptors—is identical to the mechanisms of
action of other opioids, such as morphine. In heroin substitution therapy, drug
uptake and excretion with a constant blood level is kept much slower than with
heroin in order to avoid concentration peaks (euphoria) and concentration valleys
(withdrawal symptoms), as Chou and his team explain (Chou et al. 2014). Like
other representatives of this drug group (e.g., morphine), methadone has strong side
effects, which include respiratory depression, sedation and nausea. In oncology,
methadone has been used for palliative pain management. According to the stan-
dards of evidence-based medicine, the clinical use of a drug requires empirical
evidence of its effectiveness and risks. This also applies to what is known as
off-label use. The term ‘off-label use’ means that a drug is administered for an
indication for which it is not officially approved, meaning that there is little
empirical evidence of its efficacy. According to a statement by the German Society
for Palliative Medicine on off-label use, these practices are permissible if there is a
minimum of empirical evidence of efficacy (Rémi and Bausewein 2016). In order to
assess the off-label application of methadone in cancer therapy, the available
empirical evidence must therefore be examined.

8.3.2 Evidence Test 1: Methadone in the Cell Culture Model

In 2008, a research team at Ulm University Hospital started in vitro studies on
glioblastoma and leukaemia cells (Friesen et al. 2008, 2013, 2014). These studies
show that D,L-methadone improves the effectiveness of chemotherapeutic drugs,
kills cancer cells and overcomes the chemoresistance of these cells. It should be
noted that these results are based on studies with a cell culture model. They provide
information about the effects of D,L.-methadone at the cellular level. To date there
are no prospective clinical studies on the anti-tumour effects of methadone. This
means that, so far, there is no research proving the effect of methadone as a cancer
treatment in actual patients.

Other studies (Friesen et al. 2008, 2013, 2014) essentially concentrated on
doxorubicin as the chemotherapeutic agent whose effect is enhanced by D,
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L-methadone. Doxorubicin is a naturally produced anthracycline, which leads to
programmed cell death via various molecular mechanisms. It is often used in
combination with other chemotherapeutic agents in some cases of leukaemia or
lymphoma and in various solid tumours. Doxorubicin may cause severe local
toxicity in irradiated tissues. Long-term administration may lead to irreversible
cardiomyopathy with cardiac arrhythmia and fatal heart failure (Wellstein et al.
2018). It should also be considered that pharmacodynamic and pharmacokinetic
drug interactions often have a distinct specificity for the chemical structure of the
drugs involved (Erickson and Penning 2018). This means that an interaction
between D,L-methadone and doxorubicin cannot be arbitrarily extended to other
drugs used in combination with D,L-methadone.

A research team from the German Cancer Research Centre (DKFZ) in Heidel-
berg has also conducted an in vitro study on the effect of methadone on cultured
glioblastoma cell lines (Latzer et al. 2018). The aim of this study was to replicate
the results of the aforementioned in vitro studies on methadone. The results of this
study do not demonstrate any effect of methadone on the glioblastoma cells
investigated (Latzer et al. 2018). Thus, transferability from one line to another, as
well as to the highly complex, genetically unique constellation that marks each
individual patient, is questionable. In another recent study on cell cultures, a
research team led by Landgraf et al. (2019) demonstrated that the effect of D,
L-methadone on cancer cells depended strongly on the respective chemotherapeutic
agent. According to Landgraf et al. (2019), the increase in toxicity of chemother-
apeutic agents caused by D,L-methadone is determined by the drug and the cell line
used. Similarly, Oppermann et al. (2019) were able to prove an effect of D,
L-methadone in principle. However, they concluded that the viability of glioblas-
toma cells is only reduced if the concentration of D,L-methadone is so high that it
has a toxic effect on the patient. Then again, no interactions could be observed in
combination with the standard therapy. Accordingly, Oppermann et al. (2019)
could not recommend use of D,L-methadone in glioblastoma therapy. Whether
these findings can be generalized to entire groups of patients with the same tumour
type is therefore questionable.

8.3.3 Evidence Test 2: Methadone in Retrospective Studies

Another source of evidence for the effectiveness of methadone as a cancer treatment
is a retrospective study documenting the administration of methadone in 27 indi-
vidual treatment trials (Onken et al. 2017). The study examined the safety and
toxicity of methadone in cancer therapy. It is important to note that this retro-
spective study did not seek to examine the palliative use of methadone; rather, the
aim was to clarify questions regarding side effects and tolerability of a possible
curative use of methadone in cancer therapy. It references the studies on the cell
model already mentioned. As Hiibner et al. (2017) showed, this study has con-
siderable deficiencies. The information on dosage regimes, patient data and survival
times is incomplete or deficient, therefore, the reliability of this study is
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questionable. An evaluation of the available evidence base shows that the efficacy
of methadone as a cancer therapeutic is insufficiently proven. In fact, large cohort
studies would be necessary to provide adequate proof of efficacy.

Proof of the anti-tumoural effect of methadone in a cell culture model is not
sufficient to prove its efficacy. In addition, the results of some in vitro studies have
not yet been replicated. A retrospective study on the safety and toxicity of
methadone in a possible curative application has considerable shortcomings and
should not be considered meaningful. Accordingly, to date there is no sufficient or
reliable scientific evidence base for the efficacy of methadone as a cancer treatment.
Thus, scientists or doctors who promote methadone as an effective means to fight
cancer find themselves in conflict with the principles of good scientific practice.

8.4 Ethics
8.4.1 Good Scientific Practice

Initially we have to investigate whether the use of methadone as a cancer treatment
violates the rules of good scientific practice. In 1998, the German Research
Foundation (Deutsche Forschungsgemeinschaft, DFG) published the Safeguarding
Good Scientific Practice guidelines, further revised in 2013 (DFG 2013). The DFG
recommends a number of general principles that should be taken into account when
drawing up rules of good scientific practice: “Adherence to the general principles of
scientific work, for example: to work lege artis, document results, consistently
question all results yourself, maintain strict honesty with regard to the contributions
of partners, competitors and predecessors”. In addition, the paper provides guide-
lines on “cooperation and leadership responsibility in working groups ..., the
supervision of young researchers ..., the securing and storage of primary data ...
and scientific publications ...” (DFG 2013).

In 1998, the German Rectors’ Conference (Hochschulrektorenkonferenz, HRK)
recommended the establishment of ombudsmen and standing commissions (HRK
1998). These committees were to investigate allegations of academic misconduct at
the universities and, if necessary, to take action. The designation of ombudsmen as
‘confidants’ is to be taken literally, as all information is treated confidentially. In
order to guarantee the independence of the ombudsmen, these positions should not
be held by vice-rectors, deans or others with management functions in their
respective institution. In summer 2018, the DFG decided to revise the Safeguarding
Good Scientific Practice guidelines in the light of changes in research practice
brought about by the digital turn and new developments in publishing, the structure
of research institutions and forms of cooperation. The new Code of Conduct.
Guidelines for Safeguarding Good Research Practice (Kodex. Leitlinien zur
Sicherung guter wissenschaftlicher Praxis) has been in force since 2019. The Code
of Conduct requires all universities and non-university research institutions to
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implement 19 guidelines in a legally binding manner in order to be able to receive
DFG funding (DFG 2019).

Against this background, we should examine whether the use of methadone as a
cancer treatment agent is a violation of good scientific practice. A fundamental
component of good scientific practice is working lege artis. This would require
empirical evidence that methadone has any effect as a therapeutic agent. To date,
however, there is no evidence of the effect of methadone against cancer. Therefore,
the use of methadone as a cancer therapeutic agent is barred, as it would be a
violation of good scientific practice. In addition, the requirement for transparency in
the communication of scientific results was violated. The abridged presentation
created the public perception that methadone is a cancer therapeutic and gave the
impression that scientific studies in the form of clinical trials support this result.
Communication to the public should have covered the fact that the effect of
methadone has not yet been proven in clinical studies and, explicitly, that to date
only laboratory research has taken place, that there is no clinical evidence and that
the risks are difficult to assess. Such scientific misinformation violated scientific
integrity.

8.4.2 Patient-Doctor Relationship

The use of methadone as a cancer therapeutic, especially in the care of terminally ill
patients, has been discussed in the media. Many of these patients see possible
methadone therapy as their last hope (Hiibner et al. 2017). This results in a high
demand for methadone therapy. There have already been reports of patients dis-
continuing chemotherapy if doctors have not complied with their request for
methadone administration (Hiibner et al. 2017). Other patients have had methadone
prescribed by another doctor without consulting the oncologist responsible for
treatment. The use of methadone without the knowledge of the treating oncologist
has even led to one documented death (Hiibner et al. 2017). It has been shown that
the promotion of methadone as a cancer therapeutic has a considerable influence on
the relationship between patient and doctor. We now need to examine how the four
principles of Beauchamp and Childress (2013) are to be weighted—patient
autonomy, non-harm, well-being and justice.

8.4.2.1 Patient Autonomy Versus Non-Harm

Patients demand treatment with methadone because they have learned of its alleged
effectiveness through media reports. On the one hand, doctors are obliged to respect
patient autonomy; on the other, they have an obligation to prevent harm to their
patients. With regard to patient autonomy, education is of crucial importance. Only
an evidence-based and comprehensive education enables the patient to make
self-determined decisions. Informed consent—the instrument for achieving patient
autonomy—depends on the successful communication of relevant information by
the doctor.
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Two aspects must be taken into account in regard to information about the use of
methadone in cancer therapy. First, it is an off-label use of methadone. Off-label use
places special demands on doctors in terms of patient education (Lenk and Duttge
2014). Doctors must inform their patients that there is no authorization for this
specific use of the drug, which means that there are particular risks. In the case of
methadone, there are also serious side effects. As an opioid, methadone has con-
siderable undesirable effects on the human organism and, like other representatives
of this group of substances, can cause fatal respiratory arrest. In addition, metha-
done has considerable potential for interaction with other drugs that are also
administered simultaneously in tumour therapy, and is excreted at different rates in
each individual. If administered repeatedly, this can lead to underdosage and, more
dangerously, to overdoses causing the corresponding adverse drug effects (Fred-
heim et al. 2008). Ultimately, methadone entails a high risk of dependence (Kosten
and George 2002).

Second, doctors must inform their patients that there is no reliable evidence base,
i.e., no proof of the effectiveness of methadone therapy for cancer. This information
is more difficult to convey because patients feel well informed by media coverage.
Doctors must therefore not only impart knowledge, but also correct existing mis-
information. Educating patients about methadone administration for cancer therapy
presents doctors with serious challenges. The already difficult educational process
in oncology is made more difficult by patients’ presumed prior knowledge stem-
ming from dubious media reports. The situation is further aggravated by the fact
that patients with advanced disease in particular are demanding treatment with
methadone. These patients are usually in an emotionally tense state and see a
glimmer of hope in the possibility of methadone therapy. This means that the
information process regarding methadone as a cancer therapy takes more time and
brings with it a high potential for conflict. There is a danger that doctors will
comply with the patient’s request for methadone in order to maintain patient
compliance. In addition, media coverage can lead to the patient no longer being
open to evidence-based education by the doctor. Thus the propagation of metha-
done as a potential cure for cancer endangers both patient autonomy and
well-being.

8.4.2.2 Benevolence Versus Justice

Media reports often point out that methadone is a cheap drug from which phar-
maceutical companies cannot make a large profit. New cancer drugs, on the other
hand, are very expensive and hence very profitable. Consequently, the question of
allocation is often discussed in the media. According to the media, it would be fairer
to spend the scarce resources of the healthcare system on a cheap drug, from which
many patients would benefit, than on expensive therapies that only help a few
patients.

Meanwhile, several medical professional bodies have supported the medical
education process, speaking out against the hasty acceptance of methadone in
cancer therapy and demanding empirical evidence from clinical research as a
condition of its use. These include the German Society for Haematology and
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Medical Oncology (DGHO) (Schuler et al. 2017) and the German Society for
Palliative Medicine (Deutsche Gesellschaft fiir Palliativmedizin, DGP) (DGP
2017).

In accordance with the principles of evidence-based medicine, a hierarchy of
medical knowledge must be assumed (Evidence-Based Medicine Working Group
1992; Hadorn et al. 1996; Montori and Guyatt 2008). Empirical evidence from
systematic reviews and randomized control studies forms the top of this hierarchy.
At the lower end is the opinion of medical experts. Through the work of the Grades
of Recommendation Assessment, Development, and Evaluation Working Group
(GRADE), it is now possible to formulate therapeutic guidelines based on the
relevant evidence (Guyatt et al. 2011). As there is currently no empirical evidence
from clinical studies for the therapeutic benefit of methadone in cancer, treating
doctors are often confronted with recommendations based on a low level of evi-
dence. When benefits and risks of particular therapies are being considered, the use
of a drug without empirical evidence is associated with a very high risk. The
administration of methadone as a therapeutic agent against cancer is neither med-
ically indicated nor does it correspond to the standard of medical specialists. It is
therefore ethically justifiable to reject this form of treatment.

8.5 Conclusion

The media have a special responsibility when they convey medical knowledge.
They must distinguish between confirmed and non-confirmed knowledge in med-
ical research and care. They must deal with the dilemma of hope and expectation on
the one hand and evidence-based knowledge on the other. To do this, it is necessary
to handle knowledge with great care. They should not stir up unfounded hopes in
the recipients. Rather, the media must critically accompany the recipient and pro-
vide them with comprehensive information, explaining the opportunities but also
the risks. According to the current state of affairs, there is no sufficiently reliable
evidence base for methadone-based cancer therapy, and its promotion therefore
runs counter to good scientific practice. The standards of evidence-based medicine
require research in the form of clinical studies. As long as clinical studies have not
provided proof of the effectiveness of methadone in cancer therapy, it is ethically
unacceptable for the media to raise the hopes of patients with advanced illnesses.
The inadmissible promotion of methadone-based cancer therapy also influences the
relationship between patient and doctor. Doctors are being increasingly pressurized
by patients demanding methadone-based cancer therapy. This creates a conflict
between the autonomy of the patient and the doctor’s obligation to do no harm.
Ostensible knowledge of patients based on dubious media coverage further com-
plicates the already demanding educational process in oncology. To deal with these
challenges, doctors need support from two sources. The first is the professional
authority of medical societies, and here support is already being provided by many
medical associations in Germany. The second consists of balanced, objective and
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transparent reporting in the media. Here, there is a clear deficit. A change is needed
in the way this subject is presented by the media. Public media institutions in
particular are called upon to fulfil their responsibility towards society in this case
and to set an example.
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9.1 Introduction

Medicines, including medicines for cancer, are subject to a very tight set of rules.
Such rules are enforced by regulators such as the European Medicines Agency in
the European Union or the Food and Drugs Administration in the US, in their role
of “gatekeepers”. To complement their role as gatekeepers, regulators have been
considered as exercising “directive” and “conceptual” powers (Carpenter 2014).
“Directive” power manifests itself in the ability to write guidelines that instruct
manufacturers and researchers regarding the expectations to be met for regulatory
submissions. The “conceptual” power is defined as the “capacity to shape patterns
and terms of thought and learning”. In addition, regulators are increasingly adopting
the role of enablers (Ehmann et al. 2013), by developing themselves innovative
methods or by providing scientific advice to developers.

In this chapter, we elaborate on key ethical considerations related to such
functions that regulate exercise. In the first part, we explore the arguments around
the fact that medicinal products should indeed be regulated. In the second part of
our chapter, we investigate pressing ethical dilemmas that regulators have to
grapple with. The chapter is written from a Western (namely European) point of
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view, and does not claim a universal, one-size response to the discussed ethical
dilemmas; it cannot be excluded that the same dilemmas might be resolved in
different ways in other countries.

9.2 Ethical Justifications for Regulating Oncology
Products as Opposed to not Regulating Them

Medicines have not always been tightly regulated. In the past, manufacturers could
introduce new substances to the market—claiming beneficial effects on diseases—
with very little characterisation of their safety and efficacy. More regulation was
progressively imposed after health disasters. The requirement to file a new drug
application to the FDA before marketing a medicine in the US (in 1938) followed
the 1937 Elixir Sulphanilamide disaster when the diethylene glycol—used as a
solvent—claimed over one hundred lives after exposure to this untested antibiotic
in the US (Wax 1995). A further strengthening of the requirements followed the
(mostly European) thalidomide disaster. But are there solid reasons—setting aside
the reaction to extreme events—to regulate medicines?

In proposing elements towards addressing this question, we will adopt the
well-known four principles (Beauchamp and Childress 2001): beneficence, doing
good to patients; non-maleficence, the abstention from doing harm to patients; and
the ideals of distributional justice and patients’ autonomy. While we acknowledge
that these principles have been formulated in a different context, we believe that
they still provide a useful framework for our discussion.

Beneficence and non-maleficence are translated in practice in the requirements to
demonstrate efficacy and safety of treatments, respectively. The role of regulators
can be also easily seen as supporting distributional justice. In particular, regulators
are capable of dedicating sufficient resources to the assessment of complex evi-
dence. By contrast, most health care centres do not have the capacity to carry out
such resource-intensive assessment on their own. Accordingly, by centralising the
assessment of medicines, regulators reduce the heterogeneity in the quality of care
that would otherwise be provided by health care centres. The centralised assessment
of medicines ensures that access to safe and efficacious medicines will be made
available to most patients regardless of the health care centre at which they receive
treatment. This could be challenged, however, considering a current phenomenon
whereby medicines are imported privately by patients in what is sometimes called
buyer clubs. In some of those clubs, patients may collaborate with healthcare
professionals to access a medicine that is unapproved in their own country. Indi-
vidual patients, healthcare professionals or their organisations cannot be expected to
have the capacity to assess relevant scientific evidence.

The discussion on autonomy has not been less controversial. On the one hand,
the gatekeeping role of regulators might be seen—at a first glance—to be at odds
with John Stuart Mill’s (1806—1873) principle of autonomy: “The only purpose for
which power can be rightfully exercised over any member of a civilised
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community, against his will, is to prevent harm to others” (Mill 1859, 21-22).
There are at least two ways of relating Mill’s principle to our discussion. In the first
scenario, we can take the “member of a civilised community” to be a pharma-
ceutical company, seeking the right—according to their will—to introduce a
medicine to the market. In this case, it should be easy to accept that an assessment
of (at least) the risk of harm to patients is fully compatible with the principle. In the
second scenario, the “member of a civilised community” is an individual patient. In
this case, preventing the availability and use of a medicine might at first appear not
to pass the test of Mill’s “harm principle”, at least in the context of anti-cancer
medicines (arguably, different considerations might apply to transmittable diseases).

We maintain that in the absence of the support offered by regulators, the con-
ditions for autonomous decision-making would not be met. A temperate under-
standing of the requirements for patients’ autonomous choice, in the context of
(negative) informed consent, would include the patients’ justified belief, that their
doctor understands the properties of the available treatment options (Kihlbom
2008). However, assessing the data from clinical and non-clinical studies and
translating this wealth of evidence into likely effects in patients in clinical practice
requires a time-investment and a wide range of expertise that cannot be realistically
expected from treating physicians. The regulatory agencies employ specialised
teams that take the responsibility to carry out such assessments and to communicate
their results in the summary of products characteristics and other documents.
Pharmaceutical companies can claim to have the same capability. However, their
assessment and communication cannot be assumed to be unbiased. Due to financial
interest (Resnik 2000) and to a genuine belief in the theory that they developed
and/or decided to pursue (Brewer and Chinn 1994; Allen 2011), the company’s
assessment of their own results need to be complemented by the one of financially
disinterested regulators.

A similar point has been made by Shorr (1992): In the context of pressure to ease
regulation for AIDS-targeting products, Shorr argues that future (AIDS) sufferers
would be affected because—without pressure from gate-keeping regulators—
medicines’ developers would likely characterise the (positive and negative) effects
of their products to a lesser extent. This would be “harm for others” and is further
support for the compatibility of medicines’ regulators with autonomy, even in
Mill’s sense.

In making the case that patients’ interests are not always reflected in their
behaviour in an ideally unregulated market, Abraham (2008) raises a related similar
point. Abraham suggests that the possible disconnect between actions and interests
is due to the imperfect knowledge of which means are best to achieve the desired
outcomes. This is not in contrast with the presumption of global competence for all
adults, if the presumption is understood to apply to adults receiving unbiased and
understandable information regarding their options. This condition should not be
assumed to be fulfilled by the flow of information between pharmaceutical com-
panies, prescribers and patients.
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In this section—and in most of this chapter—we discuss the regulation of
oncology products in terms of approving their commercial use. However, use of
(new) products has also occurred in clinical studies (see relevant chapter) and in
expanded access schemes, such as the “compassionate use” in the European Union
(EMA 2007) and the “right to try” in the US (Darrow et al. 2015). These schemes
respond to the principle that—in absence of other satisfactory options—patients
with life-threatening conditions should be allowed a course of action that presents
significant uncertainties. The understanding that the burden of data interpretation is
partially shifted to the individual level in such cases is reflected by the imposed
conditions of use of medicines authorised under such schemes (reported for
example in EMA 2013, 2014), according to which the prescription is made by
clinicians who are “skilled” or “experienced” in the specific setting.

The arguments put forward above justify the need for an unbiased regulator to
ascertain the characteristics of candidate medicines. However, a further step is the
decision-making of approving or not approving a medicine. A completely liber-
tarian approach would be limiting the activity of regulators to a descriptive
approach cataloguing risks and benefits of medicines. At the opposite end of the
spectrum, a strongly paternalistic approach would be to decide—solely on the basis
of regulators’ preferences—which medicines access the market. A more nuanced
approach will be discussed in Sect. 9.3.4.

9.3 Ethical Dilemmas Explored
9.3.1 Research in Animals

In this section, we discuss the response of regulators to the use of animal models in
biomedical research. For the purpose of this discussion, we outline the use of
animals in the different phases of the development of a medicinal product, including
oncology products; we identify the two key ethical discourses to their use; and we
explore how legislators and regulators have sought to respond to the ethical
dilemma of the use of animals for biomedical research. For the purpose of our
inquiry, we refer primarily to the preferences of the European Union legislator and
regulator.

At the outset, it bears clarifying that animals (live animals, as well as cells and
tissues derived from animals) are used mainly in the preclinical phase of the
development of a medicine. Typically, the preclinical development of a medicinal
product involves the phases of identifying the so-called hit compounds, the
so-called lead compounds and toxicity studies (Nuffield Council on Bioethics
2005). The first stage in the preclinical phase is that of discovery and selection of
potential new medicines; in this context, researchers aim to identify the so-called hit
compounds. Those are the compounds that are found to be of most interest for a
specific therapeutic condition. In the next stage, that of the characterisation of
promising medicinal products, researchers aim at narrowing down to the so-called
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lead compounds. For the purpose of that assessment, researchers will study the
physicochemical, pharmacokinetic, and toxicological properties of the lead com-
pounds in order to better evaluate their potential clinical usefulness. Most of the
animals used by the pharmaceutical industry are involved in this second phase of
medicine development. Once the most promising compound has been selected,
researchers will carry out toxicity studies in animals in order to generate data on the
safety of that compound. If promising, the generated data will be used by
researchers seeking to gain regulatory approval for the conduct of a trial in humans.

The use of live animals in the above-mentioned phases of preclinical develop-
ment exposes them to a wide array of contingent and direct harms (Hubrecht 2014).
Direct harms are those that are unavoidable consequences of the research. Those
harms vary widely in terms of their magnitude and depend on the particular
research protocol. Accordingly, the harm may relate to the adverse effect from the
administered substance(s), the genetic alteration of the animal, any surgery per-
formed, or exposure to certain stressors (e.g. pain, fatigue). By contrast, contingent
harms are those that result as an unintended consequence of using animals. Such
harms include the adverse effects on the animals from transport to and keeping in
the research facilities.

The question then arises as to whether the exposure of animals to a wide array of
direct and contingent harms is justified or not. Two discourses have arisen in
response to this ethical quandary (Nuffield Council on Bioethics 2005). The first
discourse, premised on consequentialist considerations, weighs the benefits derived
from the use of animals in research against the harms to which those animals are
exposed. In terms of benefits, consideration shall also be given to the type and aims
of the research. On the one hand, animals may be used for the purpose of basic
research, which is intended to enhance our knowledge of how animals develop and
function at the behavioural, cellular and molecular levels, without anticipating any
immediate benefits from such new knowledge. On the other hand, there is applied
research, intended at directly improving medical practice by developing, for
instance, new medicinal products. In view of its more direct effect on the lives of
people, the latter is more easily justified. According to certain convincing accounts
(Greek and Greek 2010), basic research in sentient animals is societally not
justified.

The second discourse is motivated by deontological/rights-based considerations.
According to this school of thought, any sentient being has a right to not be used as
a means to an end of others, in particular if such use would cause it pain or
suffering. This position would exclude all research that would expose animals to
pain. It is clear that the above two positions are not fully reconcilable. The former
subjects the use of animals to a calculation of estimated benefits and harms, while
the latter precludes any such research regardless of the anticipated benefits.

Further to the above preliminary considerations, we would like to submit that the
current legislative and regulatory frameworks in the European Union for research in
animals is based primarily on consequentialist considerations, while also incorpo-
rating outcomes arrived at to a certain extent through deontological views. The
legislative framework in the European Union is set out in Directive 2010/63/EU on
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the protection of animals used for scientific purposes. Directive 2010/63/EU is an
advancement over the previous regime for the use of animals for research purposes,
as was set forth in the now-repealed Directive 86/609/EC (Hartung 2010).

An example of deontic-driven thinking is reflected in Article 5(3) of Directive
2010/63/EU, which practically outlaws research in great apes, as the closest species
to human beings with the most advanced social and behavioural skills. A Member
State (of the European Union) may allow such use, only exceptionally, on a pro-
visional basis, “in relation to an unexpected outbreak of a life-threatening or
debilitating clinical condition in human beings”. This exception, however, is subject
to very strict conditions, involving among others: a justification that the research
aim cannot be fulfilled through use of other species other than the great apes or by
the use or alternative methods; and a prior approval by the Member States (acting in
the context of the Committee of Article 56(1) of the same Directive). This exception
may not be relied upon to allow basic research in great apes. In accordance with the
first Report of the European Commission on the implementation of Directive
2010/63/EU, there was neither basic nor applied research in great apes in the
European Union in the reported period 2015-2017.

By and large, however, Directive 2010/63/EU is premised on consequentialist
considerations. It is structured around the formal implementation in the European
Union of the 3Rs (Replacement, Reduction and Refinement of animal tests), as
articulated by Russell and Burch more than 60 years ago (Russell and Burch 1992).
In the context of the Directive, the principle of replacement refers to the non-use of
higher living vertebrates and cephalopods when other methods exist for the same
research purpose. Generally speaking, replacement is either absolute (complete) or
relative (incomplete). Absolute replacement refers to methods that require no
animal-derived biological materials. An example of absolute replacement is in silico
analyses, which refer to the computer-performed modelling studies of the biological
activity of substances, and the modelling of biochemical, physiological, pharma-
cological and toxicological processes. Currently, results from in silico analyses still
require results from in vivo and in vitro studies. However, it is expected that, in the
long run, integrative approaches incorporating in silico analyses will reduce labo-
ratory work and effectively succeed in the 3Rs (Jean-Quartier et al. 2018). In
contrast, relative replacement refers to the use of cells and tissues derived from
living or humanely killed animals for studying in vitro.

The principle of reduction aims at ensuring that the number of animals used in a
research project is reduced to a minimum without compromising the objectives of
the project. Generally speaking, the principle of reduction is twofold. First, it sets
out to reduce the number of animals used within a project by seeking to ensure that
the number of animals needed for a given project is determined correctly. One way
of ensuring this is by improving the statistical design of the project in order to
correctly ascertain the number of animals needed to sufficiently power the study. As
reported (Hubrecht 2014), the number of animals needed is usually over-estimated
due to the fact that the research protocol is not robustly informed by statistical
considerations. Second, the principle of reduction seeks to reduce the number of
projects undertaken, by eliminating, as much as possible, duplication of
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experiments. One way of reducing such duplication is through the more effective
dissemination of animal studies. If there is sufficient scientific literature, it may be
possible for a pharmaceutical company to decide to not conduct an additional
needless study by relying instead on published literature. Even if it is not possible to
rely on the published results of previous animal studies, it may be possible to
improve future study designs by ascertaining, for instance, through the review of
the available studies that fewer animals may suffice for the purpose of the research.

The principle of refinement requires that the use of live animals in research
projects should eliminate or reduce, as much as possible, any possible pain, suf-
fering, distress or lasting harm caused to the animals. This principle aims at
reducing both direct and contingent harms. Ideally, it should be implemented in a
dynamic manner, with the researchers refraining from assuming that the current
practices are the best practices; instead, they should regularly review the ways in
which an animal is used, in order to further reduce its suffering.

One important refinement method, with potentially far-reaching implications for
animal welfare, relates to the use of humane endpoints. This method requires
indicators of likely suffering to be detected as early as possible. For instance, if a
specific clinical sign (e.g., abnormally low body temperature; or signs of coma; or a
severely reduced body weight) is known to lead inevitably to painful death, it will
be preferable, instead of allowing the suffering of the animal to increase prior to its
death, to euthanise it at an earlier point in time in a humane way. Humane endpoints
can also be used to provide an upper limit to the permissible suffering of the animals
used. When the suffering exceeds a certain threshold, it may no longer be justifiable
to continue using the particular animal.

Further to the above considerations, it is submitted that the European Union
legislator has adopted a primarily consequentialist regulatory paradigm, in which
the use and suffering of animals is accepted but should be limited as much as
possible.

9.3.2 Use of Unethically Collected Data

In this section of the chapter, we investigate the regulators’ response to data that
was collected unethically, namely in deviation from the standards that apply to the
conduct of clinical trials. For the purpose of our inquiry, we turn to the experience
in the European Union to identify ways in which the competent authorities have
tried to navigate the dilemma of using potentially useful data that has nonetheless
being collected unethically. In addition, we seek to gauge what ethical considera-
tions underpin the approach of the regulator in the European Union to the use of
unethically collected data.

This section of the chapter is situated at the intersection of clinical research and
ethics. It was after the passage in 1938 of the United States (U.S.) Food, Drug and
Cosmetic Act, which required the submission of evidence on the safety of a
medicinal product as a pre-requisite for its marketing authorisation, that research on
human participants started being practiced on a scale that was unprecedented until
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then. In parallel, different responses to the ethical validity of such research started
emerging. The evolution has been traced of those responses from research pater-
nalism, which placed the physician at the centre of human experimentation without
any need for consent from the patient, to a model of collaborative partnership which
placed more actors, such as patients and patients’ organisations, at the heart of the
enterprise of planning, conducting and disseminating clinical research (Emanuel
et al. 2008).

The evolution of the ethics of biomedical research has been incremental,
catalysed at times by abject failures in the treatment of persons by physicians. Most
famously, the foundational Nuremberg Code was laid down in 1957, by the
International Military Tribunal, as part of the trial of the Nazi doctors that com-
mitted murder and torture under the guise of medical research (Annas and Grodin
2008). Numerous guidance documents, both legally-binding and not, have been
informed by and written since the Nuremberg Code, including among others: the
1964 Declaration of Helsinki of the World Medical Association (most recently
revised in 2013); the 1979 Belmont Report of the U.S. National Commission for the
Protection of Human Subjects of Biomedical and Behavioural Research; the 1982
International Ethical Guidelines for Biomedical Research Involving Human Sub-
jects of the Council for International Organisations of Medical Sciences in col-
laboration with the World Health Organisation; the 1996 Good Clinical Practice:
Consolidated Guidance of the International Conference on Harmonisation (ICH) of
Technical Requirements for Registration of Pharmaceuticals for Human Use; the
1997 Convention on Human Rights and Biomedicine (most recently revised in
2005) (Emanuel et al. 2008).

In the European Union, the conduct of clinical trials is specifically regulated
under Directive 2001/20/EC and Commission Directive 2005/28/EC (Beyleveld
and Sethe 2008). Those two instruments acknowledge their debt to the previous
guidance documents. In particular, Recital 8 of Directive 2005/28/EC provides that
decisions related to the authorisation of medicinal products in the European Union
should take account of the ICH Guidance on Good Clinical Practice, while Article 3
of this Directive expressly incorporates the Declaration of Helsinki into the EU
legal order, by stating that “Clinical trials shall be conducted in accordance with the
Declaration of Helsinki on Ethical Principles for Medical Research Involving
Human Subjects, adopted by the General Assembly of the World Medical Asso-
ciation”. Similarly, Recital 2 of Directive 2001/20/EC highlights that “the accepted
basis for the conduct of clinical trials in humans is founded in the protection of
human rights and the dignity of the human being with regard to the application of
biology and medicine, as for instance reflected in the 1996 version of the Helsinki
Declaration”.

The two Directives establish a framework aimed at safeguarding the rights,
safety and well-being of trial participants, and that the results of clinical trials are
credible. To that end, the two Directives lay down rules related to the conditions
that must be fulfilled for the lawful conduct of a clinical trial (prior favourable
opinion by the Ethics Committee(s) in the respective Member State; observance of
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the rights of trial participants such as the right to informed consent, the right to
physical and mental integrity, and the right to privacy and protection of personal
data).

The question then arises as to whether the data collected in violation of the rules
laid down by the two Directives may be assessed and relied upon for the approval
of a medicinal product. This question might be easier to address, from an ethical
standpoint, when dealing with a medicinal product that offers no advantage over
authorised treatments. The question, however, becomes more pressing in the case of
medicinal products intended for an unmet medical need. In the latter scenario, the
rejection of the unethically collected data entails a delay in the authorisation of a
much-needed treatment.

The relevant legal provisions and regulatory guidance appear to take a strong
stance for the rejection of such data. In this respect, the first point of reference is
Article 1(4) of Directive 2001/83/EC which provides that “All clinical trials,
including bioavailability and bioequivalence studies, shall be designed, conducted
and reported in accordance with the principles of good clinical practice [GCP]”.
The second point of reference is Directive 2001/83/EC, the legislative instrument
that sets out, among others, the rules for the authorisation of medicinal products for
human use. Annex I to Directive 2001/83/EC foresees that “All clinical trials,
conducted within the European Community, must comply with the requirements of
Directive 2001/20/EC of the European Parliament and of the Council on the
approximation of the laws, regulations and administrative provisions of the Member
States relating to the implementation of good clinical practice in the conduct of
clinical trials on medicinal products for human use. To be taken into account during
the assessment of an application, clinical trials, conducted outside the European
Community, which relate to medicinal products intended to be used in the European
Community, shall be designed, implemented and reported on what good clinical
practice and ethical principles are concerned, on the basis of principles, which are
equivalent to the provisions of Directive 2001/20/EC. They shall be carried out in
accordance with the ethical principles that are reflected, for example, in the Dec-
laration of Helsinki”.

The regulatory guidance is equally explicit in making the assessment of clinical
trial data contingent on their GCP compliance. The Committee for Medicinal
Products for Human Use (CHMP)—the scientific committee of the EMA that is the
main decision-maker on medicines in the European Union—released in 2015 a
“Position paper on the non-acceptability of replacement of pivotal clinical trials in
cases of GCP non-compliance in the context of marketing authorisation applica-
tions” which provides in this respect the following: “In case a study is found to be
GCP non-compliant during an inspection, the applicant/MAH [Marketing Autho-
risation Holder] may comment on the inspection findings, provide a re-analysis of
the data (excluding the non-GCP compliant data) and/or present a justification why,
in their view, the data can be relied upon. The CHMP will formulate their opinion
on the benefit/risk taking into account the data from the remaining studies included
in the same application as well as the applicant’ssyMAH’s response, as applicable
and detailed above.
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In case the application contains only one pivotal study which is found to be GCP
non-compliant and reanalysis is not provided or not possible, this means that the
application no longer contains any pivotal clinical data that can be used to support
the safety and efficacy of the medicinal product in the context of the application in
question”. The CHMP indicates in its reflection paper that an applicant/MAH will
have the opportunity to either submit a re-analysis of the data (excluding the data
found to be non-GCP compliant) or will have the opportunity to explain the reasons
for which the data should still be relied upon despite their GCP shortcomings.
These two opportunities of the applicant/MAH reflect the right of the
applicant/MAH to be heard and support the granting of the sought of marketing
authorisation. They do not however detract from the key point, which is that
non-GCP compliant data may not be taken into account by the regulator. Notably,
in both the legislation and the regulatory guidance, no distinction is made between
medicinal products intended for an unmet need and other medicinal products. The
requirement for GCP compliance applies equally to all types of products.

In this strict approach, one can identify a rejection of purely utilitarian consid-
erations. From a purely utilitarian perspective, one could argue that the infringe-
ment of GCP standards, through for instance the violation of the trial participants’
right to their mental/physical integrity, should not render unusable any clinical data
that could potentially be useful. The interference of the trial sponsor with the
mental/physical integrity of the trial participants, even if detestable, could be argued
to belong to the past. Accordingly, it could be argued that this past act, this fait
accompli, should not preclude the future usefulness of the data that was collected on
the basis of the past act. It could be further argued that the GCP non-compliant data
should be used in case that the weighing up of the suffering of the trial participants
versus and the benefits to patients that would use the product under review would
come out in favour of the latter.

The applicable legal and regulatory guidance do not make any room for such
purely utilitarian considerations. On the contrary, it is understood that the GCP
standards, formed over many decades of reflecting on the ethical experimentation
on humans, take precedence. In that priority-setting, one could be tempted to
identify both rule-utilitarian and deontological considerations.

The above strict framework, which rejects clinical data collected in contraven-
tion of the applicable GCP standards, should be seen against the backdrop of
regulatory mechanisms that still allow patients to access an unauthorised product. In
this respect, it bears noting that patients may be granted exceptional access to an
unauthorised medicinal product on the basis of compassionate use, specifically
when there are no satisfactory authorised therapies for their particular condition. In
addition, if the medicine has already been authorised, but not for their condition,
then patients may still be using this medicine off label.
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9.3.3 Decision-Making Under Uncertainty

Clinical studies that form the basis of regulatory decisions are primarily analysed to
establish that a medicine influences an outcome (for example, survival) and to
quantify how big this influence is. This measurement is subject to errors, such as
concluding that there is an influence when there is not one (“false positive”) or
concluding that there is no effect when there is (‘“false negative”). Beyond these two
errors, several other uncertainties are present when assessing a medicine (Janssens
et al. 2019), in particular in relation to its safety. Reducing all uncertainties to
negligible levels is theoretically possible; however, it would require larger studies
and result in an increase in the burden on study participants and a systematic
delaying in the time when new medicine would reach the public.

As discussed in the previous chapter, the inclusion of participants in clinical
studies is justified as long as equipoise is maintained. Extending a study until the
point where all uncertainties are resolved would not comply with this standard.
Furthermore, even from a societal perspective, the principle of beneficence supports
allowing the public to access a medicine that can (very likely) be useful to patients
rather than withholding it until perfect knowledge is reached. With any reasonable
study size, there is a trade-off between minimising the time and patients required
during the development and maximising the level of certainty available at the time
of marketing authorisation. As this has most widely been studied for efficacy, this
translates into balancing the risk of false positives and the risk of false negatives.

It has been argued that the trade-off should be adapted depending on the con-
sequences of each type of error. In indications where patients can already be treated
satisfactorily with available options, then any risk of approving an alternative that
might not be efficacious would be difficult to justify. On the other hand, for some
cancer indications with a poor prognosis and not effective treatments, the chance of
granting patients access to a life-saving treatments (and to minimise patients that in
trials are assigned to other, less efficacious options) might be worth accepting a
comparatively higher risk of approving a non-efficacious treatment. Along these
lines, Isakov et al. (2019) have proposed a formal way of determining on a
case-by-case basis the thresholds of risk-acceptance, taking into account the
“in-trial costs” (the participants enrolled) and the “post-trial costs”, which are the
negative health consequences of the two possible “errors” (false positive and false
negative). The application of their method would lead to accepting a risk of
false-positive decisions of 27.8% for pancreatic cancer and 1.5% for prostate
cancer.

Regulatory decisions, however, do not only rely on a statistical test for efficacy,
but also take into account the safety information arising from the trial and from all
the clinical and preclinical studies conducted as part of a development programme,
as well as support for efficacy from other sources (other trials or studies on the
mechanism of action) and a clinical judgement regarding the importance of both the
desired and undesired effects. While a framework that satisfactorily formalises all
these elements has not been validated and adopted to date, regulators have devel-
oped means to adapt the level of uncertainty accepted depending on the therapeutic
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context. In the European Union, medicines intended for life-threatening diseases
can obtain a conditional marketing authorisation (CMA) if the benefit to public
health of their immediate availability outweighs the risk inherent in the fact that
additional data is required (Commission Regulation 2006). This CMA can be
renewed as such, converted into a standard marketing authorisation upon com-
pletion of further studies, or withdrawn if new information demonstrates that the
benefit-risk is negative (as recently described in Harold et al. 2019, for Olara-
tumab). As shown in a recent review of the first ten years of experience with the
CMA scheme (EMA 2017), more than half of the medicines that received CMA are
intended to treat cancers. To give a sketch of the type of uncertainties that can be
handled through postponing a final decision upon completion of a new study, for
nine oncology products, CMA was given on the condition to perform a study
demonstrating a benefit in overall survival, where no benefit was conclusively
demonstrated at the time of initial evaluation.

9.3.4 The Use of Patients’ Preferences and the Handling
of Their Heterogeneity

As discussed above, the need for regulating medicines arises in the existence of
biases in the ascertainment of facts regarding the properties of medicines and dis-
turbances in the flow of relevant information. However, this does not mean that
regulators should decide based on their own preferences. In an ideal scenario, a
perfectly informed patient would choose their course of treatment based on the
knowledge of the likelihood of benefits and risks, and on the importance that,
according to their preference, they would assign to benefits and risks. To be clear,
each patient would have a different set of equally legitimate preferences leading to
potentially different choices (Postmus et al. 2016, 2018). While this scenario is not
realised in practice at an individual level, regulators should aim to recreate it in their
decision-making.

Indeed, regulators are increasingly seeking ways to gather the view of patients
and to involve them in decision-making (Mavris et al. 2019). This is an extremely
important step, but not a sufficient one given the heterogeneity of preferences and
the fact that there is no simple way of ensuring that the patients included in the
decision-making process are representative of the full range of preferences in the
concerned population (Daniels and Sabin 1998).

Take as example the theoretical case of an extremely toxic treatment for a cancer
indication with unfavourable prognosis. The treatment might have little or no
survival advantage on average, but it would shorten the life-span of some patients
due to its toxicity, and significantly increase it for other patients. The decision of
taking this medicine would be a complex one involving factors (e.g., age, history of
the disease, stage of their lives); however, if one were inclined to reduce
decision-making to just one factor, it would ultimately depend on patients’
risk-taking propensity.
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In such cases, how should regulators decide? Should they rely on the most
risk-averse patients? Or perhaps try to “average” preferences, under the assumption
(not necessarily correct) that most patients would be satisfied with such a stance?
One possible course of action is to understand what characteristics would make
patients more or less inclined to accept the risks connected to such treatment. If—
for example—available data would support the notion that only (some of the)
patients who exhausted all other options would be willing—under the hypothetical
scenario of complete and unbiased information of potential benefits and risks—to
take a certain medicine, regulators could approve the product in a “last-line”
indication. This would satisfy the requirement of maximising autonomy by
allowing access to all patients who would potentially choose the treatment, while
limiting the risk that patients with different options would receive the treatment due
to lack of information or incorrect communication of its efficacy and safety profile.
However, systematic information regarding the heterogeneity of patients’ prefer-
ences (and its possible determinants) is not always available. As regulators’
requirements shape the landscape of available data, one might hope that that such
data will be more available in the future (Eichler et al. 2012; Postmus et al. 2016,
2018).

9.4 Recent Developments and an Outlook on the Future
of Medicines’ Regulation

For the reasons mentioned above in Sect. 9.2, and despite ever-present pressures for
de-regulation, we believe medicines’ regulation is here to stay. The dilemmas
explored in Sect. 9.3 have been debated long enough to allow well-developed (even
if different) responses by different stakeholders. There should be no doubt that
refined, or even completely new, responses will keep emerging in respect of these
long-discussed ethical dilemmas. There should also be no doubt that new ethical
questions will keep emerging in respect of the regulation of medicines. By way of
example, in recent years, there has been a shift towards the idea of generating data
for regulatory decision-making in the context of everyday clinical practice, rather
than exclusively in the experimental setting of clinical trials. This approach—often
referred to as Real-World Evidence—has the potential to speed up the generation of
knowledge regarding medicines, and to generate data in a context closer to the final
use of the medicines, including the potential to address the problem of
under-representation of minorities in clinical studies, which affects the extent to
which regulatory actions and healthcare practices are relevant to some individual
within societies (Duma et al. 2018). As reviewed more extensively in Eichler et al.
(2019), using such data will require solutions to problems both of technical and
ethical nature, including privacy concerns. In this sense, it is interesting to see the
role that patients’ advocacy groups (e.g., Friends of Cancer Research 2016) will
play in this conversation.
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Another recent trend is the pressure towards Open Science, defined as “the
movement to make scientific research, data and dissemination accessible to all
levels of an inquiring society” (Pontika et al. 2015). Sharing data on the research
done on cancer medicines has numerous potential advantages, but also has to find a
way to protect privacy of research participants and reward the researchers for their
effort (Bauchner et al. 2016). Regulators have started fostering the potential of data
sharing in terms of allowing access to data that informed their decision-making
(Bonini et al. 2014; Marino and Drosos 2019) and in terms of facilitating developers
to learn from others’ experience (Alteri and Guizzaro 2018). This is, however, a
fast-moving field, and both the complexities of the dilemmas involved and potential
solutions will emerge in the future.
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10.1 Introduction

Living donor liver transplantation (LDLT) has been an established procedure since
the mid-1980 for children and since 1992 for adults (Nadalin et al. 2006). LDLT
currently covers all standard indications for liver transplantation (LT), and the
results are similar or even better than for standard deceased donor liver trans-
plantation (DDLT). With the prevailing donor shortage, LDLT has become a rel-
evant option for many patients, even with generally accepted indications, but
especially for patients with a liver tumor because of the long waiting time asso-
ciated with a high risk of tumor progression. In this particular context, transplant
oncology has become a new main emphasis encompassing multiple disciplines
(Hibi et al. 2017; Hibi and Sapisochin 2019).

LDLT covers the standard oncologic indications for DDLT (i.e., hepatocellular
carcinoma: HCC, perihilar cholangiocarcinoma: phCCA, neuroendocrine liver
metastasis: NELM, and hemangioendothelioma in selected patients) and recently a
new and promising indication is given by colorectal liver metastasis (CRLM)
(Hagness et al. 2013; Line et al. 2018; Konigsrainer et al. 2019). In all these cases, a
clear restriction/limit has been reported to guarantee good/acceptable long-term
results. In general, international guidelines define a five-year survival rate of almost
50% after LT as a benchmark for tumor indications.

According to the currently used selection criteria, the five-year survival rate after
LT for HCC is around 70% (Mazzaferro et al. 2018), for NELM over 80%
(Mazzaferro et al. 2016), for phCCA 64% (Ethun et al. 2018), for CRLM 80%
(Dueland et al. 2020) and for hemangioendothelioma 81% (Lai et al. 2017a). In this
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chapter, we will mainly focus on LDLT for HCC and discuss the main ethical
aspects in this context and also their application for non-standard oncological
indications.

10.2 LDLT for HCC

In general, HCC patients undergoing liver transplantation can be selected according
to morphometric and/or biological criteria:

Morphometric Selection Criteria

The validated criteria most often used for LT in HCC patients are based on
morphometric data from CT scan or MRI (i.e., number and size of neoplastic
lesions) represented by the Milan criteria with a 5 yr OS probability of 75%. The
Milan criteria have been extended by different groups (San Francisco, Tokyo, up to
seven criteria), but according to the Metro Ticket concept, the farther you move
outside of Milan, the higher the cost of the ticket in terms of reduced OS rates
(Mazzaferro et al. 2018).

Biological Selection Criteria

It has been clearly demonstrated that the long-term results of LT for HCC (i.e.,
overall survival (OS) and disease-free survival (DFS)) are influenced not only by
the above-mentioned “morphometric” criteria, but also and mainly by the biological
character of the tumor (i.e., different grades of aggressivity/malignancy).

In the context of LT for HCC, the biological parameters are mainly represented
by:

e Tumor grading

e Alpha fetoprotein (AFP); (absolute value, delta rise, response to downstaging)
(Vibert al. 2010; Merani et al. 2011; Hameed et al. 2014; Samoylova et al. 2014;
Agopian et al. 2017; Trevisani et al. 2019)

e Protein induced by vitamin K absence or antagonist-Il (PIVKA 1I);
des-y-carboxy prothrombin (DCP)—(surrogate for microvascular invasion)
(Kim et al. 2016; Lee et al. 2018)

e Positron emission tomography fluorodeoxyglucose-18 avidity (PET FDG18)
(Hsu et al. 2016; Kornberg et al. 2017; Yaprak et al. 2018)

e Response to downstaging treatment (Parikh et al. 2015; Yao et al. 2015)

¢ Neutrophil/lymphocyte ratio, platelet lymphocyte ratio (Xia et al. 2017)

e The different combinations of all of the above: e.g., the TRAIN Score (Lai et al.
2016), Metro Ticket 2.0 Model (Mazzaferro et al. 2018), or 5-5-500 Rule
(Shimamura et al. 2019).
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All the above-mentioned studies demonstrate that if positive prognostic bio-
logical parameters are met, an extension of the indication beyond morphometric
criteria is associated with similar good results as in patients within the standard
morphometric criteria.

Accordingly, extension of the actual borders should be allowed. However, if the
legal rules do not permit any extension, the only chance we have is to do an
evidence-based extension of indications in LDLT settings. During the last ten years,
different working groups reported on the role of LDLT in patients affected by HCC
(Clavien et al. 2012; Galle et al. 2018, ILTS 2019). The main aspects can be
summarized as follows: LDLT is acceptable for HCC patients who have an
expected five-year survival similar to that for comparably staged patients receiving
a DDLT, which means a minimum recipient overall survival of 60% at five years.

With this in mind, there have also been considerations about the option to
expand the standard San Francisco criteria, provided that there is no extra hepatic
disease and the following biological selection criteria are fulfilled: AFP <
400 ng/mL, FDG-18 non-avid tumor, DCP < 400, response to LRT, MoRAL,
TRAIN, HALT Scores (ILTS 2019). The reliability of the above-mentioned con-
cepts was recently demonstrated in both Eastern and Western studies (Liang et al.
2012; Azoulay et al. 2017).

10.3 LDLT for Non-HCC

In principle, the same criteria should be applied to non-HCC patients with primary
(e.g., phCCA) or secondary (e.g., CRM, L-NET) liver tumor, both via the standard
DDLT and by means of living donation. However, since the lack of organs is the
main problem, certain tumor entities are excluded from LT by societies and
authorities. LT for phCCA can currently be performed only as part of a clinical
study; CRLM is considered an absolute contraindication even though excellent
results have been published for this indication. Recent data show that LT for
non-resectable CRLM without extrahepatic metastasis is a viable option in highly
selected patients (ILTS 2019; Dueland et al. 2020). To overcome the organ paucity,
the Oslo Group proposed the use of segmental DD split grafts using a new tech-
nique described by Line et al. as the RAPID procedure (i.e., Resection and Partial
Liver segment 2-3 transplantation with Delayed total hepatectomy) (Line et al.
2015). Even though the RAPID concept works, the basic problem of organ scarcity
remains. Therefore, we recently proposed the concept of living donor RAPID
(LD-RAPID) as a feasible and safe alternative using very small grafts (left lateral
segments) with expected very low risks for the donor (K&nigsrainer et al. 2019).
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10.4 Risks of LDLT

Considering that on the LDLT stage there are two main players (i.e., donor and
recipient), “LDLT is the only surgical procedure with a potentially 200% risk of
mortality” remarked Prof. Christoph E. Broelsch (1944-2019) once in a bon mot.

The donor’s risks and burdens must be perceived as the complex assortment of
potential physical (fatal risk), social and psychological outcomes (non-fatal risk)
(Volk et al. 2006). More precisely, the donor’s main risks include the general risks
associated with organ procurement surgery and the physical consequences related
to loss of a part of the liver. Furthermore, psychological and emotional risks related
to recovery and the aftermath of surgery as well as the effects on the relationship
between donor, recipient, and others are also involved (Strong and Lynch 1996;
Knibbe et al. 2007; Cronin and Millis 2008; Lieber et al. 2018).

10.4.1 Medical and Surgical Complications

The medical risk for the donor includes the general surgical risk and additionally
the risk of hepatectomy and increases proportionally with the mass of tissue
removed. Altogether they occur in less than 2% of procedures. Typical complica-
tions are bleeding, bile leakage, perihepatic abscesses, wound infection, and late
bile duct or vascular strictures. Lieber et al. retrospectively analyzed 51,185 LDLT
procedures within the timeframe 1991 to 2017 with the following results: biliary
fistula in 1.96%, wound infection in 1.33%, pleural effusion in 1.29%, bleeding in
0.92%, infection in 0.88% (Patel et al. 2007; Nadalin et al. 2015; Suh et al. 2015;
Lieber et al. 2018).

The mortality risk for the donor is usually very low and decreased significantly
with an increase in experience. According to the latest reports, the total risk is 0.1%
for the left lateral segments and 0.5% for right hepatectomy (Middleton et al. 2006;
Nadalin et al. 2015; Lee et al. 2017).

10.4.2 Non-medical Complications

The long-term non-medical complications are mainly psychological complications
and financial burden.

10.4.2.1 Psychological Complications

Other than for their selflessness, the living donors would not be patients and would
not be undergoing major abdominal surgery. Their expectations, therefore, are
considerably different from those of the typical patient with some form of medical
pathology. This alone underscores the importance of comprehensive preoperative
patient education and also of careful postoperative observation for depression or
other psychiatric/psychological disorders.
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Psychological problems have been described before and after living donation.
Pre-donation burdens can arise from care of the organ recipient, especially those
with very close emotional ties and with acutely life-threatening disease. But a
chronic disease of the recipient is also associated with stress for the donor, espe-
cially if the donor lives in and/or supports the recipient’s household or even par-
ticipates in the care/medical care of the recipient.

The postoperative period is initially determined by the inpatient hospital stay, the
postoperative pain and the convalescence, which usually lasts several months. The
restrictions on everyday life and at work (mainly related to reduce physical
capacity) are a problem for donors during this time. In addition, there are also
concerns for the recipient and for possible lasting negative consequences of the
living donation. These worries and fears may persist in the longer term, even if the
donor and recipient are in good health.

Some psychosomatic disorders have been reported, however, such as diffuse
nonspecific abdominal symptoms and pain (Trotter et al. 2001; Beavers et al. 2002,
Fukunishi et al. 2002a), sexual dysfunction (Kim-Schluger et al. 2002), anxious
depression, and overall complaints (Walter et al. 2005, Nadalin et al. 2007).

A minority of donors exhibits an enhanced perception of distress and low
self-esteem before and after surgery, which can easily be overlooked in the pre-
operative evaluation or during postoperative care (Walter et al. 2002, Walter et al.
20054, b). Similarly, it has been reported that for some donors the reported return to
normalcy took a significant amount of time, even when no serious medical com-
plications were experienced (Siegler et al. 2004; Hwang et al. 2006; Nadalin et al.
2007).

In the special setting of extended indications, Volk et al. (2006) suggested that
autonomy should be paramount only if the donor’s decision-making process is
logical and informed. For example, in patients with HCC exceeding the Milan
criteria, having no other option like DDLT, potential donors are left with the
perception that only few other options are available. A qualitative analysis of the
donor decision-making process in Japan highlighted how this perceived lack of
choice can act as a psychological burden and influence donors’ decisions (Fujita
et al. 2006). Accordingly, the performance of LDLT in such patients should be
individualized and careful consideration of the psychological burden on the donor is
highly necessary.

10.4.2.2 Economic Complications

Donors can expect to experience significant financial burdens including a mean
recovery period of three months including loss of salary and out-of-pocket costs.
Moreover, the donor’s ability to obtain life insurance may be compromised (Volk
et al. 20006).
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10.5 Benefits of LDLT
10.5.1 Benefits for the Recipient

The primary benefits for the organ recipient can be simply summarized as improved
health and extension of life or, equally, as the chance to be cured. Moreover, two
other aspects have been observed: influence on adherence and possible improve-
ment of social and family relationships.

Influence on adherence: In their first example, Schiano and Rhodes described the
case of an adolescent who had issues with non-adherence in prior treatment and the
hopes of his parents that a living donation by one of them could positively change
this (Schiano and Rhodes 2015). Jain et al. report that in the case of living donor
kidney transplantation (LDKT), the self-reported non-adherence was significantly
higher in recipients of living-related than of deceased grafts. The differences were
associated with younger recipient age and the belief that immunosuppressive drugs
are less important for living-related donations. Conversely, LDLT recipients seem
to be more adherent than DDLT recipients, as shown in a study by Denhaerynck
et al., where DDLT was a determinant of non-adherence in addition to a belief in
alternative medications, high regimen complexity, poor knowledge about medica-
tions, and cost issues (Denhaerynck et al. 2014).

Possible improvement of social and family relationships: on the one hand, one
may think that an intense experience like living donation would necessarily cause
stronger emotional and social bonding within a family. On the other hand, one
should also take a closer look at the family dynamics, as Erim et al. did (2006).
Depending on the relationship between donor and recipient and the role of other
family members (e.g., if another member was also a potential donor), tension could
appear within the family, which might influence the psychosocial situation after
LDLT.

Furthermore, expectations of the donor, like strengthening of the bond to the
recipient or with regard to the recipient’s adherence to post-transplant care, might
have a strong impact on the relationship between donor and recipient, both sup-
portively and destructively (Schiano and Rhodes 2015).

10.5.2 Benefits for the Donor

The benefits to the donor are mainly social and psychological (Lieber et al. 2018).

Indeed, for living donors, the benefit of donation is primarily a psychological
and not a medical one since living donors are in perfect or nearly perfect health
before surgery. Various studies have analyzed the changes in QoL after donation
for LDLT (Beavers et al. 2001; Trotter et al. 2001; Fukunishi et al. 2002a, b;
Karliova et al. 2002; Kim-Schluger et al. 2002; Humar et al. 2005; Miyagi et al.
2005; Verbesey et al. 2005; Walter et al. 2005). In general, donors have an
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increased sense of self-esteem after donation and rarely regret their decision to
donate (Nadalin et al. 2007).

Donors whose recipients do well clinically are themselves more likely to do well
psychologically (Erim et al. 2003; Miyagi et al. 2005). This suggests an inherent
benefit for the donor from the simple act of donation. Interestingly, while the health
benefits of donation have not been studied in detail, there is evidence that altruism
is associated with improvements in health and longevity (Post 2005; Volk et al.
2006; Nadalin et al. 2007).

10.6 Ethical Aspects and Justification of LDLT for Cancer

In general, two key ethical principles guide the practice of candidate selection and
organ allocation: the principle of justice and the principle of utility (Dawwas and
Gimson 2009).

(1) The principle of justice (or equity): candidate selection and organ allocation
should be dictated by the degree of an individual's need for transplant, thereby
ensuring that those with equal needs can have equity of access to this scarce
resource. The quantification of need for transplant can be accomplished using a
variety of scoring systems that therefore prioritize patients according to their
projected survival prospects without transplant, irrespective of their
post-transplant outcome.

(2) Principle of utility (or efficiency): This principle should prioritize patients with
the greatest survival perspective after undergoing transplant, thereby maxi-
mizing the overall absolute (rather than net) lifesaving utility of this finite
resource. A purely utilitarian system would rank patients according to their
anticipated post-transplant outcome, regardless of their survival prospects in the
absence of this procedure.

Additionally, in an era of ongoing organ shortage (e.g., in Germany), the allo-
cation of each organ to the recipient with the maximum calculated survival or
transplant benefit remains the goal for all transplant systems. Consequently, not the
most urgent patient is the first candidate to receive a graft, but rather the patient who
is supposed to have the greatest benefit (Otto 2013).

In addition to the above-mentioned key principles, the following goals should be
considered in settings of transplant oncology (e.g., HCC) (Pomfret et al. 2011; Lai
et al. 2017b):

(1) Maximalize the post-transplant outcome: i.e., reduce post-transplant tumor
recurrence and increase overall survival

(2) Minimize the risk of dying on the waiting list: i.e., by adjustment of priority
rules including the risk of tumor progression and response to therapy
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(3) Avoid futile transplantation: i.e., in patients who may benefit from other
non-transplant treatments or who have a high risk of tumor recurrence (see
biological marker)

In LDLT, the donor’s altruism represents the fundamental ethical principle,
which is based on the following four principles of (1) beneficence (doing good),
(2) non-maleficence (avoiding harm), (3) respect for autonomy, and (4) respect for
justice (promoting fairness) (Petrini 2010; Gordon 2012; Jennings et al. 2013;
Panocchia et al. 2013; Venkat and Eshelman 2014; Gordon et al. 2015; Lieber et al.
2018).

All these things put together can be summarized in the concept of double
equipoise of living organ donation, which evaluates the relationship between the
recipient’s need, the donor’s risk, and the recipient’s outcome. It considers each
donor—recipient pair as a unit, analyzing whether the specific recipient’s benefit
justifies the specific donor’s risk (Akoad 2012).

Therefore, when a double equipoise decision is being made for the donor and the
recipient, it is acceptable to include not only mortality and morbidity data but also
quality of life, psychological, and social considerations related to the two parties
(Pomfret et al. 2011).

Miller (2008) eloquently described the ethical dimensions of equipoise for
LDLT with a graphic depiction that incorporates a careful assessment of the
recipient need, the donor risk (safety), and the possibility of a good outcome for the
recipient. The tension between these fundamental principles results in triangles of
differing shapes and proportions that vary with the circumstances of each donor and
each recipient. The concept of double equipoise describes the balance between the
recipient’s survival benefit with or without LDLT and the probability of mortality
for the donor (Cronin et al. 2001).

The concept of double equipoise suggests that there clearly exists an area of
excessive donor risk and unacceptably low recipient benefit. As physicians, we feel
that it is not ethically defensible for a living donor to undergo an operation with a
mortality risk greater than the expected rate of 0.5% (as reported by centers around
the world). Nor do we feel that it is acceptable for a donor to undertake any risk if
the recipient benefit will predictably be very low (e.g., if the recipient has extra-
hepatic disease or a tumor with aggressive biology and poor prognostic factors).
These situations fall within the zone of ethical unacceptability. Conversely, there
are situations of donor—recipient balance that appear to be ethically acceptable. An
adult donor who is providing a liver segment to a pediatric recipient is one example
that falls within the zone of ethical acceptability. In this situation, the donor risk is
well-defined and small, and the recipient benefit is almost always a highly suc-
cessful and durable transplant. The zone of ethical uncertainty is the most complex
area. What are the minimal benefits to a recipient that warrant the use of a living
donor, and to what extent must the recipient benefit (e.g., 50% survival at two
years) to justify the use of a living donor for extended indications and marginal
recipient benefits? In this context, one should take into consideration not only the
OS rate, but also the psychosocial benefit (e.g., giving to some young mother the
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opportunity to live at least three years longer with her small children) (Pomfret et al.
2011).

This is particularly true when we try to apply LDLT beyond the standardized
oncological indications (e.g., HCC beyond UCSF, CRLM, CCA). In such cases, the
main ethical question is whether a patient who is not eligible for DDLT should be
eligible for LDLT (Lieber and Schiano et al. 2018). The main ethical issue is the
potential harm to the living donor and the financial burden for society against the
potentially uncertain prognosis. If donor risks can be minimized and selection
criteria for patients with HCC or other liver tumors optimized, LDLT appears to be
justified both from the extended life expectancy and from a cost-effectiveness
perspective (Pascher and Neuhaus 2003).

In the context of life expectancy, a five-year OS of 50-70% has been considered
a reasonable benchmark in DDLT. But when the potential transplant recipient is
deemed to be medically or psychosocially a higher risk than other transplant
recipients, should the standard benchmark of a 50-70% chance of recipient
five-year survival be used for living donation? Additionally, patients who receive
LDLT are not taking an organ from the deceased donor organ pool—a living donor
organ would only be donated to a specific recipient because of some special feature
of their personal relationship. No one else who needs an organ would be in line for
that organ. In that way, LDLT does not involve injustice to other candidates on the
transplant list (Lieber et al. 2018).

Therefore, when extending the oncological indication, the transplant community
should accept LDLT when the risk—benefit ratio is reasonable and not when it is
unreasonable. In this regard, Lieber et al. suggested a 40% likelihood of five-year
survival as a cut-off for LDLT (Lieber et al. 2018).

One additional major point of debate is whether it is ethically correct to offer the
possibility of a re-transplantation with a DDLT to a patient with early graft failure
after LDLT for extended oncological indications. Clavien et al. reported on the
international consensus conference on liver transplantation for HCC and concluded
that “based on utility, justice, and equity, they did not support re-transplantation for
patients who were beyond these (standard eligibility) criteria, because these patients
would not have qualified for DDLT in the first place” (Clavien et al. 2012). One
could argue that using a deceased organ from the common pool to transplant a
patient who was determined to be ineligible for that organ would be unjust to
another patient who is entitled to the gift of life because of the great likelihood of
deriving a significant benefit from it. Therefore, despite the emotional burden of
withholding the opportunity for re-transplantation following organ failure, trans-
plant teams should not offer a deceased organ to a living donor—recipient with acute
graft failure given the injustice to others on the transplant list (Lieber et al. 2018).

Consequently, it is essential to perform adequate informed consent focused on
risk, benefits and outcome benefits of both donor and recipient (Gordon 2012;
Gordon et al. 2015). In any living donor situation, the harms and burdens to the
donor are justified by the significant benefit to the recipient. This means that the
organ donor needs to have a robust understanding of the risks and burdens involved
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and the capacity to consider them in the context of the values and priorities that the
donor finds most salient (Miller 2014; Hays et al. 2015; Lieber et al. 2018).

Informed consent for live organ donation is an ethical prerequisite, legally
obligatory and comprises part of the Patient's Rights Condition of Medicare Par-
ticipation for hospitals (Gordon et al. 2015). It is a process that entails clinician—
patient communication to assess patients’ competence to make decisions, followed
by the disclosure of information, and assurance of patient comprehension of dis-
closed information. It culminates in a voluntary decision and agreement to undergo
the suggested procedure (Sugarman et al. 2005). Obtaining informed consent
upholds the principle of self-determination and supports autonomous treatment
decisions consistent with the donor's life goals, values and beliefs while also fos-
tering patient-centered care (Gordon et al. 2015).

In this context, the independent living donor advocate (ILDA) role serves as a
safeguard for the ethical informed consent process in the care of this special patient
population (Hays et al. 2015). Fundamentally, the ILDA helps to ensure that basic
ethical principles guiding informed consent have been met: that every living donor
proceeds voluntarily, armed with adequate information about risks and benefits, and
uninfluenced by coercive pressure. Ideally, the ILDA serves as both reality check
and bridge between the prospective donor and the rest of the care team, helping the
prospective donor process the pros and cons of the decision to donate, and com-
municating these wishes to the transplant team.

Ultimately, the transplant team must respect the principle of non-maleficence to
the donor by preventing donations that could ultimately do more harm to the donor
than is justified for the benefit provided to the recipient. The focus on minimizing
donor risks by excluding donors for medical and psychosocial reasons, as well as
the employment of strict criteria for the acceptability of LDLT, will help maintain
society’s trust in organ transplantation (Lieber et al. 2018).

References

Agopian VG, Harlander-Locke MP, Markovic D et al (2017) Evaluation of patients with
Hepatocellular Carcinomas that do not produce a-Fetoprotein. JAMA Surg 152(1):55-64
Akoad ME (2012) Living-donor grafts for patients with hepatocellular carcinoma. Virtual Mentor
14(3):215-220

Azoulay D, Audureau E, Bhangui P et al (2017) Living or Brain-dead Donor Liver Transplantation
for Hepatocellular Carcinoma: A Multicenter, Western. Intent-To-Treat Cohort Study Ann
Surg 266(6):1035-1044

Beavers KL, Sandler RS, Fair JH et al (2001) The living donor experience: donor health
assessment and outcomes after living donor liver transplantation. Liver Transpl 7(11):943-947

Beavers KL, Sandler RS, Shrestha R (2002) Donor morbidity associated with right lobectomy for
living donor liver transplantation to adult recipients: a systematic review. Liver Transpl 8(2):
110-117

Clavien PA, Lesurtel M, Bossuyt PM et al (2012) Recommendations for liver transplantation for
hepatocellular carcinoma: an international consensus conference report. Lancet Oncol 13(1):
ell-22



10 Liver Living Donation for Cancer Patients: Benefits ... 145

Cronin DC, Millis JM (2008) Living donor liver transplantation: The ethics and the practice.
Hepatology 47(1):11-13

Cronin DC, Millis JM, Siegler M (2001) Transplantation of liver grafts from living donors into
adults—too much, too soon. N Engl J Med 344(21):1633-1637

Dawwas MF, Gimson AE (2009) Candidate selection and organ allocation in liver transplantation.
Semin Liver Dis 29(1):40-52

Denhaerynck K, Schmid-Mohler G, Kiss A et al (2014) Differences in Medication Adherence
between Living and Deceased Donor Kidney Transplant Patients. Int J Organ Transplant Med
5(1):7-14

Dueland S, Syversveen T, Solheim JM et al (2020) Survival Following Liver Transplantation for
Patients With Nonresectable Liver-only colorectal metastases. Ann Surg 271(2):212-218

Erim Y, Beckmann M, Valentin-Gamazo C et al (2006) Quality of life and psychiatric
complications after adult living donor liver transplantation. Liver Transpl 12(12):1782-1790

Erim Y, Senf and W, Heitfeld M, (2003) Psychosocial impact of living donation. Transplant Proc
35(3):911-912

Ethun CG, Lopez-Aguiar AG, Anderson DJ et al (2018) Transplantation versus resection for Hilar
Cholangiocarcinoma: an argument for shifting treatment paradigms for resectable disease. Ann
Surg 267(5):797-805

Fujita M, Akabayashi A, Slingsby BT et al (2006) A model of donors’ decision-making in
adult-to-adult living donor liver transplantation in Japan: having no choice. Liver Transpl
12(5):768-774

Fukunishi I, Sugawara Y, Takayama T et al (2002) Psychiatric problems in living-related
transplantation (II): the association between paradoxical psychiatric syndrome and guilt
feelings in adult recipients after living donor liver transplantation. Transplant Proc 34(7):2632—
2633

Fukunishi I, Sugawara Y, Takayama T et al (2002) Association between pretransplant
psychological assessments and posttransplant psychiatric disorders in living-related transplan-
tation. Psychosomatics 43(1):49-54

Galle PR, Forner A, Llovet JM et al (2018) EASL clinical practice guidelines: management of
hepatocellular carcinoma European Association for the Study of the Liver. J Hepatol 69:182—
236

Gordon EJ (2012) Informed consent for living donation: a review of key empirical studies, ethical
challenges and future research. Am J Transplant 12(9):2273-2280

Gordon EJ, Rodde J, Skaro A et al (2015) Informed consent for live liver donors: a qualitative,
prospective study. J Hepatol 63(4):838-847

Hagness M, Foss A, Line PD et al (2013) Liver transplantation for nonresectable liver metastases
from colorectal cancer. Ann Surg 257(5):800-806s

Hameed B, Mehta N, Sapisochin G et al (2014) Alpha-fetoprotein level > 1000 ng/mL as an
exclusion criterion for liver transplantation in patients with hepatocellular carcinoma meeting
the Milan criteria. Liver Transpl 20(8):945-951

Hays RE, Rudow DL, Dew MA et al (2015) The independent living donor advocate: a guidance
document from the American Society of Transplantation’s Living Donor Community of
Practice (AST LDCOP). Am J Transplant 15(2):518-525

Hibi T, Itano O, Shinoda M et al (2017) Liver transplantation for hepatobiliary malignancies: a
new era of “Transplant Oncology” has begun. Surg Today 47(4):403-415

Hibi T, Sapisochin G (2019) What is transplant oncology? Surgery 165(2):281-285

Hsu CC, Chen CL, Wang CC et al (2016) Combination of FDG-PET and UCSF Criteria for
Predicting HCC Recurrence After Living Donor Liver Transplantation. Transplantation 100(9):
1925-1932

Humar A, Carolan E, Ibrahim H et al (2005) A comparison of surgical outcomes and quality of life
surveys in right lobe vs. left lateral segment liver donors. Am J Transplant 5(4 Pt 1):805-809



146 S. Nadalin et al.

Hwang S, Lee SG, Lee YL et al (2006) Lessons learned from 1,000 living donor liver
transplantations in a single center: how to make living donations safe. Liver Transpl 12(6):
920-927

ILTS (2019) ILTS Consensus Conference. ILTS, (2019) Consensus Conference: Transplant
Oncology—the Future of Multidisciplinary Management. International Liver Transplantation
Society, Rotterdam, The Netherlands

Jennings T, Grauer D, Rudow DL (2013) The role of the independent donor advocacy team in the
case of a declined living donor candidate. Prog Transplant 23(2):132-136

Karliova M, Malagé M, Valentin-Gamazo C et al (2002) Living-related liver transplantation from
the view of the donor: a 1-year follow-up survey. Transplantation 73(11):1799-1804

Kim SH, Moon DB, Kim WJ et al (2016) Preoperative prognostic values of o-fetoprotein
(AFP) and protein induced by vitamin K absence or antagonist-II (PIVKA-II) in patients with
hepatocellular carcinoma for living donor liver transplantation. Hepatobiliary Surg Nutr 5(6):
461-469

Kim-Schluger L, Florman SS (2002) Quality of life after lobectomy for adult liver transplantation.
Transplantation 73(10):1593-1597

Knibbe ME, Maeckelberghe EL, Verkerk MA (2007) Confounders in voluntary consent about
living parental liver donation: no choice and emotions. Med Health Care Philos 10(4):433-440

Konigsrainer A, Templin S, Capobianco I et al (2019) Paradigm Shift in the Management of
Irresectable Colorectal Liver Metastases: Living Donor Auxiliary Partial Orthotopic Liver
Transplantation in Combination With Two-stage Hepatectomy (LD-RAPID). Ann Surg 270(2):
327-332

Kornberg A, Schernhammer M, Friess H (2017) (18)F-FDG-PET for assessing biological viability
and prognosis in liver transplant patients with Hepatocellular Carcinoma. J Clin Transl Hepatol
5(3):224-234

Lai Q, Nicolini D, Inostroza Nunez M et al (2016) A Novel Prognostic Index in Patients With
Hepatocellular Cancer Waiting for Liver Transplantation: Time-Radiological-response-
Alpha-fetoprotein-INflammation (TRAIN) Score. Ann Surg 264(5):787-796

Lai Q, Feys E, Karam V et al (2017a) Hepatic Epithelioid Hemangioendothelioma and Adult Liver
transplantation: proposal for a prognostic score based on the analysis of the ELTR-ELITA
Registry. Transplantation 101(3):555-564

Lai Q, Vitale A, Iesari S et al (2017b) Intention-to-treat survival benefit of liver transplantation in
patients with hepatocellular cancer. Hepatology 66(6):1910-1919

Lee HW, Song GW, Lee SG et al (2018) Patient Selection by Tumor Markers in Liver
Transplantation for Advanced Hepatocellular Carcinoma. Liver Transpl 24(9):1243-1251

Lee JG, Lee KW, Kwon CHD et al (2017) Donor safety in living donor liver transplantation: the
Korean organ transplantation registry study. Liver Transpl 23(8):999-1006

Liang W, Wu L, Ling X et al (2012) Living donor liver transplantation versus deceased donor liver
transplantation for hepatocellular carcinoma: a meta-analysis. Liver Transpl 18(10):1226-1236

Lieber SR, Schiano TD, Rhodes R (2018) Should living donor liver transplantation be an option
when deceased donation is not? J Hepatol 68(5):1076-1082

Line PD, Hagness M, Berstad AE et al (2015) A novel concept for partial liver transplantation in
nonresectable colorectal liver metastases: the RAPID concept. Ann Surg 262(1):e5-9

Line PD, Hagness M, Dueland S (2018) The potential role of liver transplantation as a treatment
option in colorectal liver metastases. Can J Gastroenterol Hepatol 2018:8547940

Mazzaferro V, Sposito C, Coppa J et al (2016) The long-term benefit of liver transplantation for
hepatic metastases from neuroendocrine tumors. Am J Transplant 16(10):2892-2902

Mazzaferro V, Sposito C, Zhou J et al (2018) Metroticket 2.0 model for analysis of competing
risks of death after liver transplantation for hepatocellular carcinoma. Gastroenterology 154(1):
128-139

Merani S, Majno P, Kneteman NM et al (2011) The impact of waiting list alpha-fetoprotein
changes on the outcome of liver transplant for hepatocellular carcinoma. J Hepatol 55(4):
814-819



10 Liver Living Donation for Cancer Patients: Benefits ... 147

Middleton PF, Duffield M, Lynch SV et al (2006) Living donor liver transplantation—adult donor
outcomes: a systematic review. Liver Transpl 12(1):24-30

Miller C (2014) Preparing for the inevitable: the death of a living liver donor. Liver Transpl
20(Suppl 2):S47-S51

Miller CM (2008) Ethical dimensions of living donation: experience with living liver donation.
Transplant Rev (Orlando) 22(3):206-209

Miyagi S, Kawagishi N, Fujimori K et al (2005) Risks of donation and quality of donors’ life after
living donor liver transplantation. Transpl Int 18(1):47-51

Nadalin S, Capobianco I, Konigsrainer I et al (2015) Living liver donor: indications and technical
aspects. Chirurg 86(6):609-621;quiz 622

Nadalin S, Malag6é M, Broelsch CE (2006) Historical Notes, Liver Transplantation. Pediatric Solid
Organ Transplantation. R. N. Fine, A. K. Deirdre, S. A. Webber, E. H. William and K.
M. Olthoff. Blackwell Publishing 2:193-198

Nadalin S, Malago M, Radtke A et al (2007) Current trends in live liver donation. Transpl Int
20(4):312-330

Otto G (2013) Liver transplantation: an appraisal of the present situation. Dig Dis 31(1):164—169

Panocchia N, Bossola M, Silvestri P et al (2013) Ethical evaluation of risks related to living donor
transplantation programs. Transplant Proc 45(7):2601-2603

Parikh ND, Waljee AK, Singal AG (2015) Downstaging hepatocellular carcinoma: A systematic
review and pooled analysis. Liver Transpl 21(9):1142-1152

Pascher A, Neuhaus P (2003) Ethical considerations regarding living donation for patients with
malignant liver tumors. Transplant Proc 35(3):1169-1171

Patel S, Orloff M, Tsoulfas G et al (2007) Living-donor liver transplantation in the United States:
identifying donors at risk for perioperative complications. Am J Transplant 7(10):2344-2349

Petrini C (2010) Ethical issues with informed consent from potential living kidney donors.
Transplant Proc 42(4):1040-1042

Pomfret EA, Lodge JP, Villamil FG et al (2011) Should we use living donor grafts for patients
with hepatocellular carcinoma? Ethical Considerations. Liver Transpl 17(Suppl 2):S128-S132

Post SG (2005) Altruism, happiness, and health: it’s good to be good. Int J Behav Med 12(2):
66-77

Samoylova ML, Dodge JL, Yao FY et al (2014) Time to transplantation as a predictor of
hepatocellular carcinoma recurrence after liver transplantation. Liver Transpl 20(8):937-944

Schiano TD, Rhodes R (2015) The Ethics of living related liver transplantation when deceased
donation is not an option. Clin Liver Dis (Hoboken) 6(5):112-116

Shimamura T, Akamatsu N, Fujiyoshi M et al (2019) Expanded living-donor liver transplantation
criteria for patients with hepatocellular carcinoma based on the Japanese nationwide survey:
the 5-5-500 rule - a retrospective study. Transpl Int 32(4):356-368

Siegler J, Siegler M, Cronin DC (2004) Recipient death during a live donor liver transplantation:
who gets the “orphan” graft? Transplantation 78(9):1241-1244

Strong RW, Lynch SV (1996) Ethical issues in living related donor liver transplantation.
Transplant Proc 28(4):2366-2369

Sugarman J, Lavori PW, Boeger M et al (2005) Evaluating the quality of informed consent. Clin
Trials 2(1):34-41

Suh KS, Suh SW, Lee JM et al (2015) Recent advancements in and views on the donor operation
in living donor liver transplantation: a single-center study of 886 patients over 13 years. Liver
Transpl 21(3):329-338

Trevisani F, Garuti F, Neri A (2019) Alpha-fetoprotein for diagnosis, prognosis, and transplant
selection. Semin Liver Dis 39(2):163-177

Trotter JF, Talamantes M, McClure M et al (2001) Right hepatic lobe donation for living donor
liver transplantation: impact on donor quality of life. Liver Transpl 7(6):485-493

Venkat KK, Eshelman AK (2014) The evolving approach to ethical issues in living donor kidney
transplantation: a review based on illustrative case vignettes. Transplant Rev (Orlando) 28(3):
134-139



148 S. Nadalin et al.

Verbesey JE, Simpson MA, Pomposelli JJ et al (2005) Living donor adult liver transplantation: a
longitudinal study of the donor’s quality of life. Am J Transplant 5(11):2770-2777

Vibert E, Azoulay D, Hoti E et al (2010) Progression of alphafetoprotein before liver
transplantation for hepatocellular carcinoma in cirrhotic patients: a critical factor. Am J
Transplant 10(1):129-137

Volk ML, Marrero JA, Lok AS et al (2006) Who decides? Living donor liver transplantation for
advanced hepatocellular carcinoma. Transplantation 82(9):1136-1139

Walter M, Bronner E, Pascher A et al (2002) Psychosocial outcome of living donors after living
donor liver transplantation: a pilot study. Clin Transplant 16(5):339-344

Walter M, Dammann G, Kiichenhoff J et al (2005) Psychosocial situation of living donors: moods,
complaints, and self-image before and after liver transplantation. Med Sci Monit 11(11):
Cr503-509

Walter M, Pascher A, Jonas S et al (2005) Living donor liver transplantation from the perspective
of the donor: results of a psychosomatic investigation. Z Psychosom Med Psychother 51(4):
331-345

Xia W, Ke Q, Guo H et al (2017) Expansion of the Milan criteria without any sacrifice:
combination of the Hangzhou criteria with the pre-transplant platelet-to-lymphocyte ratio.
BMC Cancer 17(1):14

Yao FY, Mehta N, Flemming J et al (2015) Downstaging of hepatocellular cancer before liver
transplant: long-term outcome compared to tumors within Milan criteria. Hepatology 61(6):
1968-1977

Yaprak O, Acar S, Ertugrul G et al (2018) Role of pre-transplant 18F-FDG PET/CT in predicting
hepatocellular carcinoma recurrence after liver transplantation. World J Gastrointest Oncol
10(10):336-343



®

Check for
updates

Daniel J. Benedetti and Jonathan M. Marron

11.1 Introduction—Why is Pediatric Ethics Different?

Clinically, the care of pediatric cancer patients is a vast departure from cancer care
of adults. While the available treatment modalities—chemotherapy, radiation, and
surgery—are the same, the diseases, care-delivery, and outcomes differ greatly. And
just as ‘children are not just little adults,” pediatric bioethics occupies a distinct
place within the broader field of bioethics. In this chapter, we highlight the
framework for understanding ethical issues in pediatrics and explore common
ethical dilemmas pediatric oncologists encounter.

We must begin with a caveat that is important for readers of this text. We are
pediatricians and pediatric hematologists/oncologists in the USA (US), where we
were both born, raised, and professionally trained. The US medical and legal
systems are different from those in other countries (Blake et al. 2011) and reflect
unique American social and cultural values. Because ethics and law are inextricably
linked, and profoundly influenced by societal and personal values, the frameworks
we discuss will reflect our US-centric background and may not be completely
applicable in other settings. We will denote where US laws are a major factor in our
ethical analysis. But to appropriately think through ethical dilemmas in pediatric
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oncology, the reader must have a firm understanding of the value-system and legal
standing in their country of practice.

Why are ethical issues in pediatrics different? Most clinical encounters for the
adult patient are dyadic, involving a patient and physician jointly making decisions
for the patient. But because (most) children are unable to make decisions for them-
selves, decisions about their medical care are made by others, usually their parents.
Therefore, pediatrics involves a triadic relationship, with the child-patient and parents
as independent parties in the relationship. The child’s healthcare is thus subject to the
views and values of both the parent and physician, and yet the child experiences the
effects of decisions they had little-to-no part in making. The parent is a fiduciary of
the child, with an obligation to protect and promote the health and non-health-related
interests of the child. The physician is a fiduciary of the child-patient, with an
obligation to protect and promote the health-related interests of their patient
(McCullough 2010). At its core, ‘pediatric ethics explores how to make the best
choices for children [...] seeks to define parental and clinician obligations to children
and [...] attempts to protect the interests of children’ (Fleischman 2016).

Another critical layer of pediatric ethics is the concept of emerging and future
autonomy. While children generally lack the ability to make decisions for themselves
at the time a decision must be made, most will eventually acquire the ability to make
such decisions. Most develop their own values and become autonomous adults,
capable of making choices that reflect these values and preferences. Therefore, the
parents and physicians, as co-fiduciaries of the child, have a duty to promote and
protect the emerging and future autonomy of the child. They should promote the
child’s emerging autonomy by allowing the child to participate in decision-making to
the extent she is developmentally capable at that time. And they should promote the
child’s future autonomy by making choices that optimize the chance that the child will
become an autonomous adult. Often described as the child’s ‘right to an open future’
(Feinberg 1980), this concept comes to the forefront in such decisions as performing
germline sequencing in children, which we will explore further later in this chapter.

It is in this background that ethical dilemmas occur in pediatrics and pediatric
cancer care. In this chapter, we will describe ethical challenges commonly encoun-
tered by pediatric oncologists, examining issues involving (a) informed consent;
(b) research involving children; (c) end of life; and (d) genetic and genomic testing.

11.2 Informed Consent, Assent, and Developing
Autonomy in Pediatric Cancer

11.2.1 Parental Decision-Making for Children
as Incompetent Patients

Central to the discussion of informed consent especially for children is an under-
standing of the concepts of competence and informed consent for patients who lack
capacity. While capacity is a medical determination, and competence is a legal
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judgment, many argue that this difference is inconsequential in practice (Appel-
baum 2007; Beauchamp and Childress 2013). For our purposes, we will use them
interchangeably to indicate a person’s ability to cognitively, psychologically, and
legally complete the necessary tasks to make a decision. And because by law in the
USA—where the age of majority is 18 years—children lack capacity, we will
briefly examine informed consent for the incompetent adult prior to explicating the
framework for informed consent in children. An adult who becomes incapacitated
(temporarily or permanently) must have a surrogate decision-maker appointed to
make decisions on her behalf. Identifying the appropriate surrogate for a patient
depends on many factors, and while all 50 US states have statutes that address
surrogate decision-making, there is wide variability (DeMartino et al. 2017).
Accordingly, physicians should be familiar with relevant laws in their jurisdiction
or should consult with ethics or legal teams at their institution.

There are two main frameworks a surrogate can use to make decisions for the
patient, the substituted judgment standard and the best interests standard. Substi-
tuted judgment is the preferred framework, asking a surrogate to make the decision
that the patient would if she were not incapacitated. This decision can be informed
by personal conversations about specific circumstances, by knowledge of the
patient’s general values, or by written preferences documented in an advanced
directive. While this framework strives to preserve patient autonomy by encour-
aging decisions that approximate the choice the incapacitated patient would make,
surrogates often lack sufficient knowledge to make choices just as the patient
would. When this occurs, the best interests standard is the more appropriate
framework to use. One definition of this standard is ‘acting so as to promote
maximally the good of the individual’ (Buchanan and Brock 1989). More simply
stated, this standard asks surrogates to make the decision they believe to be in the
patient’s best interest.

Minor children are by definition incompetent and therefore require a surrogate to
make health decisions on their behalf. The surrogate is almost always the child’s
parent, and with a strong moral and legal justification. Society allows parents wide
leeway to make decisions for their children, including value-based decisions such as
what they eat, what school they attend, and whether they practice a religion.
Deference to parental choices is justified in most situations, because parents are
uniquely positioned to know and understand the child’s interests. Parents instill
values in the child, meaning the child will share many if-not most of the parents’
values. Accordingly, most of a parents’ decisions are likely to reflect the decisions
the child would make once they become competent. Additionally, parents almost
always have the best interest of the child in mind. Lastly, parents—more than
anyone else—will bear the consequences of choices that impact the child. For all of
these reasons, parents are the appropriate surrogate decision-makers for children for
most health decisions. At times, parents must weigh familial interests, such as the
interests of other children, the parents themselves, and the family unit itself. But
because familial interests usually align with the child’s interests, and the child’s
interests often depend on the familial interests, it remains appropriate for parents to
balance these interests.
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There is a subtle but important distinction to make between parental autonomy
and parental authority. ‘Autonomy is the right of a rational person to make his or
her own decisions, and provides a moral justification for ... informed consent’
(Unguru 2011). When parents make health decisions on behalf of someone else (the
child), they do not exercise autonomy. It is more accurate to describe what they do
as exercising parental authority. A corollary is that parents do not provide informed
consent for medical interventions for the child, and they provide informed per-
mission. This distinction highlights the fact that parents are surrogate decision-
makers and do not have carte blanche to make whatever decision they want. Rather,
they are morally obligated to use the established frameworks for surrogate
decision-making outlined above.

It is inappropriate to use substituted judgment to make decisions for children.
Substituted judgment is ideal for the adult who has become incompetent but at one
time had the capacity to develop and express autonomous values and wishes.
Because children lack capacity, application of the best interests standard is
appropriate for pediatric decision-making (Kopelman 1997).

11.2.2 Participation of Children in Medical Decision-Making

Children at all stages of development will develop and express opinions relevant to
their care, and children should be given choices about aspects of their care that they
are developmentally capable of making. In most situations, it is appropriate to use a
sliding-scale, with more weight given to a younger child’s opinion about
lower-stakes decisions (e.g., which arm to place an IV), but with higher-stakes
decisions typically restricted to older and more mature children (Katz et al. 2016).
Parents may choose to incorporate the child’s values or opinion into the parents’
decisions, but until a child reaches adulthood their values should rarely override
parental choices, particularly about major medical decisions. In many circum-
stances it is appropriate to solicit the assent of the child. Assent refers to a child’s
agreement or approval to participate in the care agreed upon by the parent (Com-
mittee on Bioethics 2016). It is a way to give children a voice, respect their dignity,
and promote and protect their interests (Unguru et al. 2008). There is no consensus
about the age at which a child can provide assent; however, some suggest that most
children are developmentally capable of giving assent at 7 years of age (Diekema
2006). Despite this ideal, it remains controversial how the minor’s voice should be
included in medical decisions, particularly in the setting of decisional conflict.

In the USA, there are two circumstances in which we allow minors to make
autonomous healthcare decisions; that of emancipated minors and mature minors.
An emancipated minor is granted legal status as an adult to make decisions on her
behalf. A minor may become emancipated permanently if she lives independently
of her parents, usually living on her own, being married, and being financially
independent from her parents. A minor may also be emancipated based on pre-
determined health conditions, including pregnancy, sexually transmitted infections,
mental health disorders, or substance use disorders. A child emancipated under
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these conditions may independently consent for care only as it relates to these
conditions. The rationale for these exceptions is not based on the child having
capacity for these decisions. Historically, adolescents have not sought care for these
conditions when parental permission was required, and society’s public health
interests—that adolescents seek and secure treatment for these conditions—gen-
erally outweigh concerns over minors’ incomplete capacity to make these decisions
(Katz et al. 2016). A mature minor is a child who is determined by a judge to have
sufficient capacity to give informed consent or refusal for a particular medical
decision. Not all US states have mature minor statutes (Coleman and Rosoff 2013).
Furthermore, when a child successfully petitions for status as a mature minor, her
decision-making authority is limited to the specific decision approved by the court.

11.2.3 Ethical Dilemmas Involving Informed Consent

11.2.3.1 Parental Refusal of Cancer Treatment

While most parents agree to recommended cancer treatment, some families resist or
refuse curative cancer therapy, and the oncologist must decide whether to support
the refusal, or attempt to persuade the parents. In general, when the prognosis is
extremely poor, or the morbidity of treatment extremely high, it may be appropriate
to allow parental refusal. In contrast, when the prognosis is good, or the morbidity
of treatment is low, persuasion should be attempted. These deliberations can be
contentious, can lead to significant distress for the oncologist (Rosenberg 2015),
and some even draw widespread media attention (Goldschmidt 2015). If attempts to
persuade a family are unsuccessful, the oncologist may request court-ordered
treatment, claiming that failure to treat would constitute medical neglect. There is
no consensus about how to decide when to request court-ordered treatment. Some
believe the best interests standard should guide this decision (Pope 2011), while
others have proposed alternative ethical frameworks for these decisions, including
the Harm Principle (Diekema 2004), Constrained Parental Autonomy (Ross 1998),
and the Zone of Parental Discretion (Gillam 2016). Requests for compelled
treatment are not always granted, as some judges defer to parents’ wishes or find the
child to be a ‘mature minor’ (In re EG 1989). Other judges may compel
chemotherapy, even for children just under the age of majority (In re Cassandra C
2015).

Pediatric oncologists should be familiar with the relevant medical neglect laws in
their jurisdiction, as well as their obligations as mandated reporters of abuse and
neglect. Most agree that legal involvement should be a last resort. To avoid this, it
may be appropriate for oncologists to consider alternative treatment options,
compromises or making alterations to the treatment that would be acceptable to the
family without significantly reducing the chances of cure and/or risk of toxicity.
Consultation with experts in other disciplines may help navigate these cases,
including social work, psychology, child life, chaplaincy, ethics, palliative care,
legal or risk management, and child abuse. Despite persuasion or legal involve-
ment, some patients abscond to avoid treatment (Caruso Brown and Slutzky 2017).
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11.2.3.2 Child Refusal of Treatment

Children, particularly adolescents, may object to aspects of their cancer care when
they experience or worry about side effects. In some circumstances, this may be
easily overcome by good communication from the child’s parents and the oncology
team. Psychosocial team members (e.g., child life specialists, psychologists, social
workers, etc.) may be helpful, particularly if there are concerns about depression, or
when refusal occurs shortly after a child’s diagnosis, such as a teenager refusing
chemotherapy due to not wanting to lose her hair. In other situations, a child’s
refusal can pose significant challenges, as adolescents can be difficult to convince to
do something against their will, and may even run away to avoid being forced to
comply with treatment (Ross 2009).

11.2.3.3 Parental Requests for Non-recommended Treatments

When a child develops refractory and progressive cancer, parents may ask oncol-
ogists for treatment options that have no meaningful chance of benefiting the child.
Sometimes these options include early-phase clinic trials, which despite a low
likelihood of clinical benefit (explored in greater detail below), advance scientific
knowledge and may provide psychological benefits from hope and from making a
contribution to science. At other times, however, parents may request treatment
without evidence of efficacy, and not available through a clinical trial. Physicians
are not obligated to provide care they believe to be inappropriate (Bosslet et al.
2015). Historically such requests were labeled as ‘futile’; however, the term ‘fu-
tility” is controversial, and its use is falling out of favor (Burns and Truog 2007).
Most scholarly attention to this problem centers around requests for care in
intensive care unit settings and has resulted in a series of policies—e.g., the Texas
Advance Directives Act of 1999 (Texas Health and Safety Code 1999)—or pro-
cedural approaches for resolving conflicts (Truog 2009). Some criticize the
approach of ‘exclusively leaning on policy, [as it] underplays the ethical signifi-
cance of the decision and insufficiently recognizes the singular role of the parent’
(Marron 2018). Because technological and scientific advances continue to expand
the range of treatment options available to pediatric cancer patients, future work is
needed to develop an ethical framework for how to best consider and navigate these
requests.

11.2.3.4 Minors as Hematopoietic Stem Cell Donors

Some children with aggressive or refractory cancers require allogeneic stem cell
transplants to maximize their chance of being cured. HLA-matched, biologically
related donors are preferred due to lower risks of transplant-related complications,
and siblings are the most likely family members to be an HLA match. Because
siblings are often children—and therefore unable to provide autonomous consent to
the procedure—there are unique ethical issues and arguments to consider (Kes-
selheim et al. 2009). Most agree that minors may ethically serve as donors, however
due to rare cases of significant psychological harms to donors (Opel and Diekema
2006), the American Academy of Pediatrics recommends a risk/benefit calculation
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that takes into account both the physical and psychological well-being of the
donor, including how this relates to the recipient’s survival (Committee on
Bioethics 2010).

11.3 Research Involving Children

Around the world, the efforts of cooperative groups dedicated to pediatric cancer
research receive significant funding and have resulted in an increase in cure rates
from approximately 10% in 1950 to greater than 80% today (O'Leary et al. 2008).
Despite the overwhelming success of this research model, there are numerous
ethical issues that must be considered and addressed when conducting research
involving children.

11.3.1 Children as a Vulnerable Population

Children have long been recognized as a vulnerable population that could be
subjected to unethical research (Grodin and Glantz 1994), and stringent protections
exist to minimize their exposure to harm, yet also to ensure they aren’t excluded
from the benefits of research (Office for Protection from Research Risks 1983).
Because children require surrogate decision-makers, parental permission is required
for a child’s participation in research. This process of permission should be iden-
tical to informed consent for an adult research participant (Diekema 2006). Assent
may be required depending on a child’s age, maturity, psychological state, and the
determination of the research ethics board [e.g. Institutional Review Board (IRB)].
Assent holds more weight in research deliberations than in routine clinical care, and
a child’s dissent (i.e., refusal to assent) ought to be respected for nearly all research,
except where research participation offers prospect of direct benefit, and is
unavailable outside of the research context (Office for Protection from Research
Risks 1983).

11.3.2 Therapeutic Misconception

The therapeutic misconception is ‘the belief that the purpose of a clinical trial is to
benefit the individual patient rather than to gather data for the purpose of con-
tributing to scientific knowledge’ (National Bioethics Advisory Commission 2001).
This misconception occurs ‘when individuals do not understand that the defining
purpose of clinical research is to produce generalizable knowledge, regardless of
whether the subjects enrolled... may potentially benefit from the intervention under
study or other aspects of the clinical trial’ (Henderson et al. 2007). This belief is
problematic for the conduct of clinical research, as it calls into question and
undermines the validity of subjects’ informed consent. Other types of



156 D. J. Benedetti and J. M. Marron

misunderstandings can similarly undercut and compromise research consent,
including therapeutic misestimation, therapeutic optimism (Horng and Grady
2003), and wunrealistic optimism (Crites and Kodish 2013), and these misunder-
standings may sit on a continuum (Sisk and Kodish 2018). Evidence of these
misunderstandings has prompted calls for new approaches to clinical trial enroll-
ment. While some have suggested that clinicians ought not present study details or
offer enrollment (Flory and Emanuel 2004; Eder et al. 2007), this would be a
significant challenge in pediatric oncology, where most physicians also serve as
investigators on clinical trials.

The two best-studied examples of misunderstandings during clinic trial consent
revolve around understanding of randomization, and consent to phase I clinical
trials.

11.3.2.1 Randomization

In audiotaping informed consent conferences (ICCs) between pediatric oncologists
and parents of children with Acute Lymphoblastic Leukemia, Kodish et al. found
that a significant percentage of parents offered enrollment on a randomized con-
trolled trial mistakenly believed that enrolled children would receive the treatment
arm that the clinician felt was the best fit for the child (Kodish et al. 2004). Many of
these children (84%) were ultimately enrolled on the trial, and while not statistically
significant, parents who did not understand randomization were more likely to
consent to the study than those who understood it. This raises the question of
whether parents, were they to understand randomization, would not enroll their
children in randomized clinical trials.

11.3.2.2 Phase | Research Consent

Phase I trials are a critical part of clinical research, particularly in the emerging era
of ‘targeted therapies.” The goal of a phase I trial is to explore the safety of a new
drug, by determining the dose-limiting toxicities and maximum tolerated dose of
the agent, with hopes of finding a safe dose for subsequent trials to examine
efficacy. These early-phase trials are limited to small numbers of subjects, and while
the hope is that novel agents will prove to be safe and efficacious, there is no
therapeutic intent to the phase I trial. This lack of therapeutic intent is a source of
confusion for parents. Daugherty et al. found that barely one third of adults
enrolling in phase I trials understood the purpose of the trial to include
‘dose/toxicity determination.” The vast majority reported ‘seeking anticancer
response’ such as remission or cure as the main reason for participation (Daugherty
et al. 2000). Cousino et al. found that parents of children with cancer who partic-
ipated in ICCs had poor understanding of the safety and dose-finding purposes of
phase I trials (Cousino et al. 2012). While the cause of misunderstandings is
unclear, efforts are underway to improve pediatric oncologists’ communication
skills for ICCs (Cousino et al. 2011, Johnson et al. 2015).
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11.3.3 Is There a Prospect of Direct Benefit in Phase |
Clinical Trials?

Whether phase I trials offer the prospect of direct benefit to subjects is a critical
question to decide whether it is permissible to enroll children with cancer on these
studies (Kodish 2003; Ross 2006; Weber et al. 2015; Kimmelman 2017). A recent
meta-analysis of phase I pediatric oncology trials from 2004 to 2015 found that
10% of participants had an objective response (Waligora et al. 2018). In addition to
citing tumor response rates as direct benefits, others insist that participants benefit
from maintaining hope, and making scientific contributions that benefit future
children with cancer (Kodish et al. 1992). An added layer of complexity is that
parents, who are not the research subjects and yet provide informed permission,
may derive these benefits (e.g., hope) from the child’s trial enrollment.

11.3.4 Randomized Clinical Trials and the Challenge
of Equipoise

Randomized controlled trials (RCTs) compare the efficacy of two treatments by
randomly assigning participants to the treatment arms. It would not be ethically
justifiable to subject study participants to less efficacious treatment if one of the
options were known to be superior. Equipoise—the ‘state of professional uncer-
tainty about [the] relative therapeutic merits’ of the two treatments being studied—
is an important justification for the conduct of RCTs (Miller and Joffe 2011);
however, there are many criticisms and challenges to the concept.

First, while this theoretic ‘state of uncertainty’ is conceptually appealing,
oncologists may have a preference for a novel treatment, given the level of evidence
of efficacy required for an investigational therapy to make it to a RCT. Promising
preliminary data may be sufficient to move expert opinion even before validation in
a RCT. Secondly, most patients expect their physician to recommend the best
therapeutic option based on their experience, knowledge of existing data, and of the
patient. Equipoise requires that patients accept having their treatment chosen ran-
domly, without their physician’s input. Thirdly, equipoise ignores the fact that
patients may have preferences between treatment arms, even if the oncology
community does not. Lastly, even if equipoise exists at the onset of a study, there
may reach a point when study data favors one treatment over the other. At this
point, equipoise is disturbed, and continuing the trial—if justified by equipoise
alone—would be considered unethical. This last concern led to the formation of
Data Safety Monitoring Committees, whose role is to evaluate interim data and
determine whether to halt a trial. When interim data are equivocal, equipoise
remains intact, and a trial continues until completion or until another interim
analysis triggers early stopping rules.
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11.3.5 Timely Access to Novel Therapies

The clinical research pathway to drug approval is a formal and highly regulated
path to enabling access to new medical therapies that are safe and efficacious.
Testing new therapies for children with cancer takes far longer than for adults,
delaying approval and access to potentially efficacious treatments (Neel et al. 2019).
Of the 126 drugs approved by the FDA for oncology indications from 1997 to
2017, only 6 had a pediatric indication with the approval. The fact that childhood
cancer is rare, combined with the additional regulations on pediatric research,
prompted the passage of laws to promote the development and approval of drugs
for children, including the Best Pharmaceuticals for Children Act (US Food and
Drug Administration 2002), Pediatric Research Equity Act (United States Congress
2003), and Research to Accelerate Cures and Equity for Children Act (Schmidt
2017). Many hope these measures, along with age-agnostic development of targeted
drugs (Drilon et al. 2018), will help expedite the delivery of new therapies to
children with cancer (Shulman and DuBois 2019).

11.3.6 ‘Right to Try’ and Compassionate Access

Historically, access to unapproved and unproven therapies has been restricted to
‘compassionate use’ or ‘expanded access’ programs, which are intended to provide
the rare patient who cannot participate in a clinical trial with a mechanism to seek a
novel therapy that may benefit her (US Food and Drug Administration (FDA)). In
2018, the US congress passed a controversial ‘right-to-try’ law that attempts to
expand and streamline access to non-FDA-approved therapies (United States
Congress 2018). Supporters argue that patients’ right to self-determination and
self-preservation means they ought to be able to choose to accept the unknown side
effects of investigational drugs for the chance the drug will benefit them. But in the
USA, physicians are not required to give patients anything they want, and courts
have found that ‘there is no fundamental right... to experimental drugs for the
terminally illI’ (Abigail Alliance For Better Access v Von Eschenbach 2007).
Right-to-try opponents worry that terminally ill patients’ desperation makes
them vulnerable and in need protection, a fact recognized by the US Congress when
drafting the Pure Food and Drug Act (Piel 2016). Children with incurable cancer
are particularly vulnerable, as there is little parents wouldn’t do for any perceived
chance to save their child’s life. And yet harms may occur from untested drugs, or
from the consequences of such laws. Some state right-to-try laws prevent patients
from obtaining hospice care or home health care for a period of time after receiving
the experimental treatment (Kearns and Bateman-House 2017). For children with
progressive cancer, these services are critical to alleviate suffering, and help achieve
high-quality end-of-life care. A final concern is that expansion of right-to-try laws
may undermine the existing research enterprise and impede approval of medica-
tions. At the time of this writing, it is too soon to know what consequences,
intended or otherwise, right-to-try legislation will have on pediatric cancer patients.
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11.4 Additional Ethical Issues in Pediatric Oncology Care
11.4.1 Drug Shortages

There are between 170 and 200 drug shortages each year in the USA, and these
shortages are becoming more frequent and lasting longer (Council on Science and
Public Health 2018). Over the past decade, there have been severe shortages in
vasopressors, intravenous fluids, neurologic agents, chemotherapeutics, among
others. Unfortunately, children with cancer are not immune to the effects of such
shortages. One study found that 50% of pediatric patient-subjects enrolled on a
clinical trial were impacted by drug shortages, and two-thirds had their clinical care
impacted by shortages (Salazar et al. 2015). In recent years, the USA has experi-
enced shortages in chemotherapeutics commonly used in pediatric oncology,
including vincristine, methotrexate, etoposide, daunorubicin, and asparaginase.
While an equivalent alternative drug may be available, replacing medications of
proven efficacy with alternatives can have dire consequences. When the shortage of
mechlorethamine necessitated its replacement with cyclophosphamide for children
with Hodgkin lymphoma, this substitution resulted in a significant decrement in
event-free survival for children with this otherwise highly curable cancer (Metzger
et al. 2012).

Drug shortages are not unique to pediatric oncology, but they are particularly
impactful in this field given the central role of generic injectable medications (those
most commonly affected by drug shortages) in the treatment of children with
cancer. It is best to avoid making rationing/allocation decisions being made by the
treating clinician at the patient bedside, as this presents a conflict of interest for the
clinician, who must both consider how to allocate the drug in scarce supply and
simultaneously vouch for the best interests of their patient. It is advisable to have
procedures in place for managing drug shortages and to minimize conflicts of
interest and maintain public trust, and the allocation strategies should be transparent
to physicians, patients/families and to the general public and should involve just
application of allocation principles (Decamp et al. 2014; Drug Shortages Task
Force 2019).

11.4.2 Requests to Withhold a Cancer Diagnosis

Parents occasionally ask that the oncology team hide a cancer diagnosis from a
child. Clinicians who encounter this request should explore the parents’ motivation
for the request. Some families come from cultures that believe in withholding
cancer diagnoses from all patients, including autonomous adults. More commonly,
however, parents want to protect their child, and worry about causing additional
distress or anxiety at a time when they are already sick and undergoing medical
procedures and treatments. Despite this natural parental desire to protect their child,
it is important to be transparent with the child about their diagnosis. Disclosing this
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information exemplifies respect for the child’s emerging autonomy, so that she
understands why she is sick and the nature of the tests and treatments she will
undergo. Often it is appropriate to disclose a cancer diagnosis to the parents and
child at the same time, particular when the patient is an adolescent. Other times, the
cancer diagnosis may be disclosed to the parents separately, and the oncologist
should seek the parents’ input into the best way to inform the child. Soliciting this
information recognizes and respects parents’ unique understanding of their child’s
psychological needs (Mack and Grier 2004) and ensures that disclosure is done in
age and developmentally appropriate language, and with appropriate social and
psychological support surrounding the child. Most children take the news of a
cancer diagnosis better than parents fear, as the word ‘cancer’ is less likely to
trigger the same negative stigma that it does for adults.

The second, practical reason not to honor parents’ request for non-disclosure is
that it will be impossible to hide this information from a child who is likely to visit a
‘cancer center’ for appointments, interact with providers whose badges or clothing
refer to cancer, receive chemotherapy, and meet or see other children with alopecia
due to chemotherapy. An observant child is likely to put the pieces together and
deduce that she has cancer. Additionally, even if an oncologist agreed to withhold
this information from a child, the child will interact with dozens of healthcare
providers each hospital day or visit to the clinic. It would be impractical to expect
everyone else not to use the word ‘cancer,” and accidental disclosure is inevitable.
Withholding this information may have negative consequences for a child,
including fear or anxiety knowing that their parents and doctor are keeping a secret
from them. Some may interpret this to mean that the situation is worse than it really
is; for example, a child may think she is dying when in fact she has a highly curable
cancer. Other children will have difficulty trusting their parents and physicians, with
negative consequences on their cancer treatment experience or adherence (Mack
et al. 2018; Lin et al. 2019).

11.5 Ethical Issues at or Near the End of Life

Many ethical challenges arising in the care of children with cancer at or near the end
of life are similar to those encountered in the care of adults; however given the
unique nature of pediatric bioethics, some features of pediatric end-of-life
(EOL) care are particularly noteworthy.

11.5.1 Requests not to Tell a Child They Are Dying

When a child is not expected to survive, parents may wish to not tell their child that
they are dying. This is challenging for all involved, and similar principles and
considerations apply as above, when a parent wishes to not tell a child about their
cancer diagnosis. In this case, however, the stakes are even greater and most would
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agree that the telling the truth to the child is imperative. Doing so can support the
dying child’s burgeoning autonomy, allowing them to participate in their EOL care
plans and express what they would like to do with their remaining time. The level of
involvement will depend on the child’s age, developmental status, and clinical
scenario, but most minors express a strong desire to be told of their prognosis and
expected treatment course (Mack et al. 2018).

Openly speaking about prognosis and death in both children and adults with
cancer is a relatively recent phenomenon. As recently as 1961, 90% of physicians
reported not telling patients that they had cancer (Oken 1961). Today, nearly all
oncologists believe they have an ‘ethical imperative’ to disclose a cancer diagnosis
(Daugherty and Hlubocky 2008), yet it is not universal. Complicating these
prognostic discussions are cultural differences in how this truth-telling about
prognosis is perceived (Rosenberg et al. 2017). Whether to tell a child about their
prognosis when a parent requests to withhold this information, represents a unique
conflict between the rights of the child and the authority of the parent. With limited
data on how to navigate this dilemma, oncologists should explore and thoughtfully
address parents’ reasons for wishing to withhold this information and explore ways
to deliver the truth that are acceptable to all involved.

11.5.2 Refusal of Life-Sustaining Therapies

While typically the goal of treatment is to prolong the child’s life and/or enhance
their quality of life, sometimes the decision is made to forgo life-sustaining ther-
apies (LST) when a child appears to be nearing the end of their life. Adults have the
legal and ethical right to refuse medical treatment, and in most circumstances,
parents have the authority to refuse treatment on behalf of their minor children,
including all types of EOL care, be it palliative chemotherapy, mechanical venti-
latory support, or other therapies (Katz et al. 2016). In 1983, the President’s
Commission for the Study of Ethical Problems in Medicine and Biomedical and
Behavioral Research developed a framework for considering both the perspectives
of the medical team and the preferences of the parents when faced with a decision
whether to continue or forgo a particular LST for a child (President's Commission
1983). Communication and collaboration among clinicians, parents, and the patient
are of particular importance in such scenarios, and legal and/or ethics support may
be advisable, particularly if there is disagreement about the decision (Weise et al.
2017).

Pediatric oncologists occasionally encounter the challenging question: can par-
ents refuse all therapies in all scenarios for their children at or near the end of life?
Factors such as the child’s prognosis, risks and benefits of treatment, quality of life,
and patient/family preferences should be considered. Decisional frameworks dis-
cussed above—such as the Best Interest Standard, Harm Principle, Zone of Par-
ental Discretion, and Constrained Parental Autonomy—can aid clinicians in
deciding whether to attempt to override refusal of EOL therapies, or to respect the
refusal. The clinical and ethical considerations for a minor child at the end of life
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are quite different than those at other points in the care continuum. For example,
while a child with incurable cancer may derive some measurable benefit from
palliative, oral chemotherapy, the harms from legal involvement and conflict would
almost certainly exceed those benefits if the child’s parents did not wish to provide
such therapy. As a result, parents should generally be given wide discretion
regarding EOL treatment decisions, with attempts to override these decisions made
only in unique (and rare) circumstances.

11.5.3 Withholding and Withdrawing Life-Sustaining
Therapies

Although withholding and withdrawing medical interventions are generally con-
sidered to be ethically equivalent, many clinicians report these to be psychologi-
cally quite distinct. It is often stated that it feels more difficult to withdraw a LST
(e.g., mechanical ventilation) than to choose not to initiate such a therapy. There are
further differences in how it feels to withdraw different types of medical therapies.
For example, it is less controversial to withdraw intensive, invasive, or burdensome
interventions (e.g., surgery, chemotherapy, mechanical ventilation), sometimes
referred to as ‘extraordinary’ measures. But the same cannot always be said for
more ‘ordinary’ measures such as artificial nutrition and hydration (via intravenous
fluids, nasogastric feeds, etc.). While most agree that it is ethically permissible to
withdraw life-sustaining artificial hydration and/or fluids for a child at the end of
life, many experts recommend consultation with local experts from ethics, legal,
and/or other support services given the complexity of and emotional response to
such withdrawals (Diekema and Botkin 2009).

11.5.4 Palliative Care and Palliative Sedation

The field of pediatric palliative care has grown substantially since early work
identified that children who die of cancer often experience significant symptom
burden as they approach the end of life (Wolfe et al. 2000). Some also experience
existential distress about their pending death. Given the great improvements in
supportive care and palliative care in the inpatient and outpatient settings, most
symptoms can be controlled for children dying of cancer. Rarely, symptoms cannot
be adequately controlled despite maximal supportive therapies, and palliative
sedation is an important consideration for such uncommon scenarios. The purpose
of palliative sedation is to alleviate the dying child’s symptoms, while acknowl-
edging that doing so may unintentionally hasten the child’s death (American
Academy of Pediatrics 2000). The doctrine of double effect (DDE), a guiding
principle first developed by Catholic clerics in the Middle Ages, provides justifi-
cation for palliative sedation in children and adults (Quill et al. 1997; MclIntyre
2018). According to the DDE, a given intervention is ethically permissible as long
as it meets each of four conditions:
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1 The act itself is morally neutral or good. In the case of palliative sedation, the act
is the administration of a medication such as morphine.

2 The provider intends for the ‘good’ effect of this intervention but not for a
possible ‘bad’ effect (though the bad effect may be foreseen). In this case, the
good (intended) effect is relief of the child’s pain/suffering and the bad (unin-
tended) effect is hastening of the child’s death.

3 The bad effect cannot be the means by which the good affect is achieved. In
palliative sedation, pain relief is due to the primary effect of the morphine, not to
death itself (contrast this with administration of a very large dose of intravenous
potassium chloride: Potassium has no pain-relieving properties, the child’s pain
relief would result solely from her death).

4 Finally, the benefits of the good effect must outweigh the harms of the bad
effect. While this assessment is subjective and may be debated, given the degree
of uncontrollable pain that would warrant consideration of palliative sedation,
relief of pain and suffering outweighs even the possibility of hastened death.

In addition to the ethical support the DDE provides for the practice of palliative
sedation, this practice also has legal support. In 1997, the US Supreme Court
invoked the DDE in stating that it is legal to provide medication to alleviate
suffering to a dying patient ‘even to the point of causing unconsciousness and
hastening death’ (Vacco v Quill 1997). There are ethical and legal distinctions,
however, between palliative sedation, physician aid in dying (sometimes referred to
as medical aid in dying, physician-assisted suicide, etc.) and euthanasia. A full
review of these practices is outside of the scope of this chapter, but at the time of
writing, neither are legal for minor children in the USA, though they are legal for
children in Switzerland, the Netherlands (for children over age 12) and Belgium
(for children with terminal illnesses). These legal standards may change, so clini-
cians should consult with both ethics and legal consultants regarding such practices
in their home country.

11.6 Ethical Issues in Genetics, Genomics, and Precision
Cancer Medicine

Recent advances in genetics, genomics, and personalized medicine have ushered in
a new era in medical and pediatric oncology. Paradigm-shifting success with
imatinib first highlighted the potential for the use of genomically targeted therapies
in cancer. In pediatric oncology, molecular profiling of tumors demonstrates great
promise (Mody et al. 2015; Harris et al. 2016; Parsons et al. 2016) and
genomically-targeted therapies are rapidly moving from the laboratory to the
pediatric oncology clinic (Laetsch et al. 2018; Donadieu et al. 2019). Ongoing
worldwide efforts are underway to better understand the genomic landscape of
pediatric cancers and identify how to harness genomics to improve care of children
with cancer.
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With the hope brought by these advances come new ethical considerations. How
can pediatric oncologists balance the hope (or, possibly, hype) surrounding geno-
mic technologies with the limitations of the current state of clinical pediatric cancer
genomics? How should clinicians communicate with patients and parents about the
subtleties in this growing field? It can be difficult to explain nuances like differences
between clinical sequencing and research sequencing, differences between germline
and somatic alterations, and the uncertainty inherent in much of clinical cancer
genomics.

11.6.1 Somatic (Tumor) Sequencing

A great amount of research aims to identify actionable mutations in pediatric
cancers, particularly driver mutations. The hope is that identification of a driver
mutation will lead to development of a targeted drug, and that this drug might prove
more efficacious and less toxic than the non-specific cytotoxic agents presently used
to treat pediatric cancers. Numerous studies have performed widescale sequencing
of pediatric tumors, including iCat, the GAIN Consortium, BASIC3, Geno-
mes4Kids, MOSCATO-01, the LEAP Consortium, and Pediatric MATCH. Despite
significant hope behind these efforts, under 20% of pediatric patients appear to
experience direct benefit from receiving targeted therapy, and even fewer demon-
strate an improvement in overall survival (Mody et al. 2015; Chang et al. 2016;
Harris et al. 2016; Parsons et al. 2016; Harttrampf et al. 2017).

The hopes of young adults and parents of children with cancer outpace the
present state of this technology, as most hope genomic sequencing will provide
more treatment options and/or a greater chance of cure (Marron et al. 2016). As the
lines between clinical and research testing become blurred—tumor sequencing
initially performed only through a research study is now often sent as a clinical test
(Marron et al. 2019)—pediatric oncologists face the challenge of communicating
these nuances, and managing patient/parent hopes for tumor sequencing with the
realities of what it can provide. This communication is particularly challenging
given that genomics depends on statistical probabilities, heritability, and other
complex concepts. At present, these complexities mean that many pediatric
oncologists lack confidence in their ability to incorporate tumor genomic findings
into their practice and/or counsel patients and parents about genomic findings
(Cohen et al. 2016).

11.6.2 Germline Sequencing

Approximately 10-15% of children diagnosed with cancer have an underlying
cancer predisposition syndrome (Zhang et al. 2015; Chang et al. 2016; Harris et al.
2016). Most patients and parents in the pediatric oncology setting want this
information, even if no screening or prevention is available (Marron et al. 2016).
These findings mirror data from outside of pediatric oncology (Gray et al. 2012).
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Despite the importance of identifying such syndromes, and desire for this infor-
mation, there are numerous ethical challenges inherent in germline sequencing of
children with cancer.

Notably, not all patients and families want data about cancer risk (Gray et al.
2012; Marron et al. 2016), and anecdotally, some report this information adds
worry and stress at a time when they want to focus their energy on the patient with
cancer. It remains controversial whether learning information about an underlying
cancer predisposition should be mandated as part of tumor genomic sequencing.
Further, some have raised the question of whether the minor child should have a say
in whether or not to learn about their risk of cancer and/or other disorders. This
so-called right to not know is closely related to arguments made regarding a child’s
right to an open future (Feinberg 1980). In this line of thinking, children’s future
prospects should not be limited whenever possible, so that they can make informed
choices for themselves at a future date, once they have the capacity to do so.
Applied to this type of testing, the debate is whether cancer predisposition testing
should be delayed until children reach the age of majority (age 18 in the USA) so
that they can make the decision to undergo the testing for themselves. The argument
in favor of delaying testing is stronger if it is expected that the child will not benefit
from the testing until they are an adult. Testing for BRCAI is one example of such
an ethical quandary, since cancers linked to BRCAI mutations do not present in
most patients until adulthood. Many adults who are known to be at risk of inheriting
BRCA1 mutations choose not to undergo diagnostic testing, raising the concern that
some children who undergo testing without a say in the decision may grow to regret
the knowledge.

11.6.3 Incidental Findings

Incidental findings are results discovered as part of a genomic test but not the
intended or expected result of that test. While incidental findings are not unique to
genomics—‘incidentalomas’ are sometimes found on imaging studies such as MRI
or CT—they are more frequent, more controversial, and potentially more ethically
treacherous in genomic medicine. In 2016, the American College of Medical
Genetics and Genomics (ACMG) published a list of 56 germline genomic alter-
ations it felt should always be reported when found through clinical genomic
sequencing, regardless of the clinical indication (Green et al. 2013). The ACMG
argued that the value of knowledge about these alterations outweighs any potential
drawbacks, even if the individual tested is a child and/or the patient does not desire
these results. Many took issue with these recommendations, particularly regarding
genomic testing for children (Burke et al. 2013), leading the ACMG to slightly
change its recommendations (ACMG Board of Directors 2015). Because many
tumor sequencing methodologies include germline sequencing, this controversy is
of great relevance to pediatric oncology.

Incidental findings also raise concerns about genetic discrimination. Legal
protections against such discrimination vary greatly by jurisdiction, though in the
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USA, the Genetic Information Nondiscrimination Act of 2008 provides protection
against discrimination for health insurance and employment based on genetic
findings (United States Congress 2008). This bill does not, however, prevent dis-
crimination in other forms of insurance (e.g., life, disability, long-term care) or for
some subgroups (e.g., government employees). Though negative effects on insur-
ance and employment are a common concern about genetic testing among the
public (Gollust et al. 2012), these concerns appear to be less prevalent in the
pediatric oncology population (Marron et al. 2016). To date, it is reassuring that few
reports of such discrimination have been uncovered (Hall and Rich 2000).

11.6.4 Additional Ethical Challenges in Pediatric Cancer
Genomics

Because genomics is rapidly being integrated into standard clinical practice in
pediatric oncology, the consequences of this paradigm shift are only beginning to
be fully understood, and other areas of ethical complexity are emerging.

11.6.4.1 Big Data in Cancer Genomics

Because of the vast amounts and specificity of genomic data, there are concerns
about privacy and confidentiality regarding collection and publication of this
so-called big data. When a patient’s laboratory results or clinical data are gathered
in clinical or research contexts, there is a reasonable assurance that these data will
remain de-identified, and the patient’s or subject’s identity will remain confidential.
Because genomic data are more detailed and more identifiable, confidentiality is
less certain. Studies of the genetic basis of diabetes in Havasupai Native Americans
demonstrate the hazard of big data, when, given the small population studied and
specificity of genomic data, it was discovered that published genomic data could be
linked to particular individuals (Drabiak-Syed 2010). Without adequate protections,
similar problems could arise with genomic data in pediatric oncology. That said,
these concerns must be balanced with the importance of sharing these data to
maximize its utility and the efficiency of clinical investigation. There is growing
recognition of the importance of collaborative research and open access to genomic
repositories, with efforts underway through the National Cancer Institute’s Genomic
Data Commons, CBioPortal, and other similar resources, to pool data and optimize
investments of patient-subjects and society at large.

11.6.4.2 Direct-To-Consumer Genetic Testing

Developments in genomic technologies have been commercialized through
direct-to-consumer (DTC) genetic testing, and numerous companies offer and
advertise such testing. Many of the ethical challenges described above are aug-
mented in their magnitude due to the absence of clinician involvement with such
testing. If a child with cancer has a cancer predisposition syndrome identified on a
sequencing panel performed at their oncologist’s office, the physician, genetic
counselor, and other trained professional are available to help interpret the results
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and discuss their clinical implications. This is not available with DTC testing, and
many worry about misinterpretation of results and inadequate support for patients
and families. Further, while most companies report not allowing minor children to
get sequenced, enforcement of such policies is difficult. There are additional con-
cerns about the accuracy/reliability of this testing (Covolo et al. 2015; Gill et al.
2018) and the growing recognition that data from such testing are sold to large tech
conglomerates, pharmaceutical companies, governments, and law enforcement
agencies (Martin 2018). Despite concerns, supporters of DTC argue that there is a
‘right to know,” and that testing enables patients and families to take ownership
over their health. Because DTC genetic testing will continue to be part of the
clinical landscape for the foreseeable future, further work is needed to understand
the ethical challenges it presents to pediatric oncology and more broadly.

11.6.4.3 Future Advances

Just thirty years after the Human Genome Project began, genomic science has
become a core feature of pediatric oncology practice. Progress in this area continues
at a rapid pace, and gene therapy, CRISPR-Cas9, proteomics, epigenomics, and
immunotherapy represent but a small portion of the genetic/genomic advances
likely to impact the care of children with cancer in coming years. While it is
exciting to consider the role of future advances in pediatric oncology, it is para-
mount that we consider the potential ethical hazards and unintended consequences
of these technologies. Discussions about germline gene editing in the wake of the
CCRS scandal can serve as a guide for how scientific advancement can be balanced
with conscientious discourse (Regalado 2018), with the goal of ensuring the safe
and effective application of these advances to patients.
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12.1 Introduction

Principles of palliative care and pain relief, based on a widely accepted integrated
approach to humane medicine, resonate with human reasoning, and with emotional
and spiritual needs. In recent decades, they have undergone significant develop-
ments and advances. Most of all, palliative care, including access to pain and
symptom control, are seen as part of a fundamental human right, the right to health
(WHO 2019a). Palliative pain relief has also been declared an imperative of uni-
versal health coverage (Knaul et al. 2018). In practice, the World Health Organi-
zation (WHO) defines it as an essential objective of primary health care and
integrated people-centred health services (WHO 2019a). The 2014 World Health
Assembly Resolution Number 67.19 recognized that “palliative care, when indi-
cated, is fundamental to improving the quality of life, well-being, comfort, and
human dignity for individuals, being an effective person-centred health service that
values patients’ need to receive adequate, personally and culturally sensitive
information on their health status, and their central role in making decisions about
the treatment received” (WHO 2014). Guidelines for planners, implementers and
managers on integrating palliative needs into health care have been issued (WHO
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2019a) and palliative care and pain management have now been established in
many health systems worldwide.

The philanthropic concepts of palliative care and pain control are well embedded
in the World Medical Association’s Declaration of Geneva (WMA 2017), which
irrevocably interweaves medical agency with the well-being of clients and respect
for their autonomy and dignity. While implementation of palliative care and pain
control in medicine is not only clearly advocated by societies and legislators
internationally and is also actively demanded by almost all affected parties, their
sensitive translation into practice demands reflection on the often unseen ethical
challenges that lie more deeply below the surface of ordinary, honest benevolence.

This chapter addresses important ethical aspects arising in terminal pain and
palliative chaperonage and highlights the importance of affect and thought
homeostasis.

12.2 Tumour Pain and Palliative Symptom Management

Included in the International Association for the Study of Pain’s definition of pain is
“unpleasant sensory and emotional experience” (Merskey et al. 1979). Alterations
of or amendments to this definition are currently being discussed (Treede 2018).
The immediate causal relationship between such an (acute) experience and the
intensity of subjective suffering links pain perception with involuntary reaction to
evade a potentially life-threatening condition (somato-psychic interface). This
signalling effect is phylogenetically conserved across vertebrates and
non-vertebrates, and has become detached from its evolutionary role in chronic
pain, reflecting maladaptation to sub-threshold menace. Acute and chronic pain
may occur together and increase the burden of suffering. Ethically, subjectively
unpleasant sensory experiences, including but not limited to pain, nausea, vomiting,
or dyspnoea associated with neoplasia qualify for immediate alleviation by virtue of
the Declaration of Geneva in that they (in most cases) directly compromise the
well-being of clients and their quality of life. It is generally agreed that informed
consent is obligatory for pain and other symptom control, as it is for any treatment.
However, pain in the mammalian brain shares network structures with emotional
processing, causing the discomfort of the sensory pain experience to become
intertwined with emotional suffering. A stimulus that somatically hurts in the tissue
in a severe and prolonged fashion may equally hurt the mind, predisposing to
emotional expression of restlessness, moaning, anger, dysphoria, agitation,
aggression, depression, angst and other affects which may themselves entail con-
sequences for the body. All of this together adds to the subjective sense of intol-
erability. Thus, the evolutionary meaning of pain and the burden of its suffering has
led modern medicine to assume an implicit consent to pain control in (most) cases
where it cannot be directly obtained (e.g., impaired consciousness), unless other-
wise specified. It is commonly considered unethical to allow a client to experience
(intense) pain and subsequent suffering. In practice, this means that analgesic
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treatment is regarded as acceptable, even imperative, even in the absence of
informed consent, where subjective discomfort and suffering are likely to occur
without the remedy. This implies that the client will not be informed of the potential
risks, adverse reactions, unwanted side effects or other consequences of the treat-
ment prior to its administration. It also implies that consent would most likely have
been given if appraisal of the detriments and communication had been possible,
assuming that the burden of discomfort and suffering of untreated pain or other
symptoms would not have been a viable alternative for most clients.

While these considerations are probably not false, (opioid-based) pain and
palliative symptom control has a number of implications that are less frequently and
sometimes not openly and critically discussed within the framework of an infor-
mational conversation. But their ethical overtones necessitate fundamental and
careful consideration of the moral rights of the client, in that they may directly
impact (cancer) treatment choices, perhaps even those laid out in an advance
directive. They necessarily demand critical consideration and reasoning.

For palliative pain management in oncology, especially in advanced terminal
disease, Dame Cicely Saunders’ (1918-2005) multidimensional concept of ‘total
pain’ (Saunders 1986) and the related bio-psycho-social model of pain (Blanchard
et al. 1984) have become the gold standard. On the therapeutic side, modern
multimodal pain management reflects this well, its principles (Khatami and Rush
1982) addressing the target areas of body, mind, spirit and social needs. Functional
categories of multimodal pain management include pharmacotherapy,
invasive/interventional therapy including radiotherapy, psychotherapy including
psycho-oncology and psychosocial support, manual, physical and physiotherapy, as
well as complementary therapy. The comprehensive two-fold conceptual partner-
ship of total pain and multimodal management factoring in both causes and effects,
if honestly implemented, must be considered best clinical practice in (cancer) pain
therapy. Hence, identification of the sources of the pain and the options of
appropriate responses render notions about (1) what kind of pain (type, origin,
correct medical diagnosis) requires treatment, (2) what kind of treatment should be
considered, and (3) what kind of delivery should be chosen and why. As pain and
many other components of palliative suffering are critical determinants of
well-being and quality of life, it is obligatory to address them therapeutically. By
modern standards, insufficient pain management or none at all must be considered
unethical. Several ethical imperatives surface when the details are examined:

First and foremost, effective comprehensive pain management depends on the
correct underlying diagnosis, hence the correct identification of the cause(s) and
type(s) of pain. This is contingent on the overall professional qualifications and
experience of the team as well as the diagnostic tools available in the health facility.
As specialists and well-trained personnel incur higher labour costs and technical
upgrades involve financial investment, austerity measures in a medical clinic are
associated with stress for clients from (possibly total) pain. For this reason, bal-
anced economic policies that observe the nature of the palliative mandate and make
sufficient allowances for adequately meeting its demands must be considered an
ethical imperative.
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Second and linked to the above, effective tumour pain and palliative symptom
management is associated with the availability of specialist provider resources. The
widespread global unavailability and other limitations of these spark an ethical
dilemma. For example, when pain therapy is performed, not in a multimodal but
solely in a medication-based fashion (most often seen), or if multimodal is offered,
but not all its aspects are included, or if all disciplines are involved, but are not
provided by specialists in their field (who are more expensive), it is less likely to be
effective, leading to more suffering and reduced quality of life, which is in conflict
with the palliative mandate and the ethical imperative. It is a misunderstanding that
pain and palliative symptom management around terminal chaperonage, existential
psychology and palliative psychiatry can be performed by self-caring, unencum-
bered, compassionate and healthy personnel as a matter of routine, during their
regular work shifts and without physical or mental health emergencies. Still less
does medical training to become an excellent physician predispose one to com-
petence in high-quality supervision of a complex multimodal therapeutic mission
for a client on the verge of death in a situation of financial austerity. In the end, each
existentially threatened sufferer presents with their own individual combination of
total pain constituents and requires a highly individually tailored selection from the
multimodal treatment tray. It is a complex undertaking, but an ethically compelling
one that calls for adequate qualified human resources.

Third, people with severe acute and chronic pain used to suffer worldwide,
among other reasons because of a lack of standardized scientific approaches to
therapy. With recognition of this came the development of guidelines by WHO,
member states and cooperating professional organizations (WHO 2007). Prior to
2019, the last set of WHO guidelines on cancer pain management had been pub-
lished in 1996. In light of the new scientific evidence that has emerged since then
regarding the risks associated with the use of medication in the management of
pain, WHO discontinued and revised former versions of its clinical guidelines, and
in January 2019 issued the latest WHO Guidelines for the pharmacological and
radiotherapeutic management of cancer pain in adults and adolescents 2019
(WHO 2019c¢). As basic and applied research and development in the field of pain
management continues, regular updates of the guidelines translating these findings
into clinical practice will be mandatory. Consequently, the current needs-driven
increase in state-of-the-art pain and palliative management availability to prevent a
pain and suffering pandemic worldwide represents a moral challenge in terms of
consolidation and harmonization of expertise, resources for its evaluation and
translation, as well as adherence to the guidelines.

Fourth, more than 200 years after its first isolation from opium by the phar-
maceutical assistant Friedrich Wilhelm Sertiirner (1783—1841) in the Westphalian
prince-bishopric Paderborn in 1805, the alkaloid morphine and some of its (later
synthetic) derivatives have today become available in different pharmaceutical
forms (opiates and opioids). Their application was based initially on the battlefield
expertise of military doctors, but later on the growing experience in anaesthesiol-
ogy, perioperative medicine and intensive care. Moreover, the pharmacotherapy of
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pain associated with neoplasia in the first half of the twentieth century, regarded as
part and parcel of the emerging diverse medical cancer services (which became
oncology), at the time was not (yet) profoundly scientifically evidence based, but
was, rather, linked to subjective experience, or the ‘style’ of the supervising medical
director. Today’s scientific evidence suggests that comprehensive medication-based
treatment of tumour pain and control of several palliative symptoms necessitates the
differential use of opioids, non-opioids and adjuvants. WHO’s three-step pain
ladder has become the standard tool for cancer pain relief in adults (WHO 2019b).
However, after decades of experience with opioid application, the WHO

...recognized that the need for access to pain relief must be balanced with concerns about
the harm arising from the misuse of medications prescribed for the management of pain,
including opioids. Scientific evidence indicates there are risks associated with the use of
these medications - such as the developmen