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Within the very large area of ethical concerns, the following issues are considered in this paper: (i) intellectual
and career-oriented ambition, combined with the pressure that the competition for funds exerts, may push
certain scientists to make dubious compromises with their conscience; (ii) exaggerated priority is sometimes
given to the smooth running of a trial, even at the cost of ignoring some ethical requirements; (iii) it is
questionable whether preventive intervention can adequately and systematically replace primary prevention
based on the cessation of exposure to carcinogens; (iv) it is of the utmost importance to ensure that preventive
treatment that is to be administered for long periods has no adverse effects or that the benefits by far outweigh
the possible risks; (v) the informed consent of participants to the trials is essential and it should be obtained on
the basis of correct, complete and clear information; (vi) a different type of informed consent is that of all
citizens with regard to risks to which they may be exposed voluntarily or involuntarily; (vii) there is no
justification for, and it is profoundly unethical to omit, delay, or hide information that may be relevant to the
protection of health. Four examples were chosen to illustrate the preceding points.
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prevention.

Two aspects of medicine

The ethical aspects of medicine and of clinical research
have been discussed from the time of Hippocrates. For
centuries thereafter the main attitude was to respect cer-
tain fundamental rules of behavior, which were rather
simple but nevertheless inconsistently observed: gener-
osity, compassion, dedication, disinterestedness (1).

Thomas Percival in England in 1803, William Beau-
mont in the United States in 1833, and Claude Bernard in
France in 1865 wrote extensively about the ethics of
medical practice and of experimental medicine. They
stressed the obligation of always assigning priority to the
scientific validity of a planned experiment and the neces-
sity that the experiment include benefit for the person
involved (2). As was stressed many years later, what is
not scientific is of itself unethical, but all that is scientific
is not necessarily ethical (1).

Medicine as a science, like other sciences, aims above
all at acquiring and expanding knowledge, while medi-
cine as health care and cure has the people’s protection
and welfare as its primary goal (3). These two aspects of
medicine very often coexist. Although one may prevail
in some situations, thete should never be a complete
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prevalence of the cognitive aspect when the direct health
care of patients is involved.

When the care of a patient includes a component of
research that has no immediate beneficial fall-out, not
only must it not represent a risk for the patient, but it
must also have as its goal benefit for future patients. In
other words, no activity should be initiated within bio-
medical research with the sole purpose of satisfying in-
tellectual curiosity or extending knowledge, unless the
final goal is to contribute to recovery from a disease, or
to mitigate or prevent damage of disease.

The ethical choice of attributing an absolute value to
a person is a fundamental axiom of medicine, indispen-
sable for defining the concepts of health and disease that
would otherwise escape any definition made on purely
objective grounds. Having an ethical value as its founda-
tion makes medicine an atypical science.

Regulations of human experimentation

The first official regulation of human experimentation
was a circular from the Ministry of Religious Affairs,
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Education and Medicine of Prussia, on 29 December
1900. The regulation was motivated by the Neisser
case. Alfred Neisser, a scientist well known for having
discovered, in 1879, the bacterium that causes gonor-
rhea, had inoculated uninformed and nonconsenting ad-
olescents with serum from luetic patients to test a pos-
sible immunization against syphilis. As a result, all of
the adolescents developed syphilis. The ministerial cir-
cular prescribed that human experimentation must not
be performed on minors, disabled persons, or any indi-
viduals who had not unequivocally declared their con-
sent (2).

On 28 February 1931, again in Germany, the Minis-
try of the Interior issued a circular providing guidance
for innovative therapy and scientific experimentation.
At the origin of this ministerial action was another
tragic episode of human experimentation: an attempt to
develop a vaccine against tuberculosis that caused the
deaths of 75 children in Liibeck. The guidance covered
almost all of the issues that later appeared in the Nu-
remberg Code of 1945, a demonstration, among other
things, of the minimal relevance of a legal regulation
when its rigorous application is not guaranteed by au-
thorities (4).

In chronological order, after the circulars of 1900 in
Prussia and of 1931 in Germany, guidelines on the spe-
cific subject of human experimentation were elaborated
at the Doctor’s Trial in Nuremberg, by the American
Medical Association in 1946, and by the successive dec-
larations of the World Medical Association: Helsinki I
(1964), Helsinki II (1975), Helsinki III (1983), Helsinki
IV (1989). The obligation to have informed consent from
every individual participating in an experiment was clear-
ly spelled out in the Prussian directive of 1900 and the
German one of 1931. In the Nuremberg Code, consisting
of 10 points formulated on the occasion of the final
judgment of the “Doctor’s Trial,” with the purpose of
regulating human experimentation, voluntary consent of
each participant is the first article and is described “as
absolutely essential.”

In the Declaration of Helsinki of 1964 (Helsinki T)
the necessity for having free consent does not appear in
the first article. It is instead specified that in the case of
clinical research combined with professional care the
consent of the patient must be obtained “if at all possi-
ble.” It is also specified, however, that nontherapeutic
clinical research cannot be carried out without the full
written consent of each participant. In the successive
elaborations of the Helsinki declaration, in 1975, 1983,
and 1989, the necessity for informed consent appears in
point 9, and it is specified that it should be obtained
“preferably in writing.”

Now I would like to discuss the following two situa-
tions: (i) controlled clinical trials, including intervention
studies, and (ii) the identification of cancer risk factors
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that lead to preventive intervention. The two situations
have some points in common with regard to the level and
quality of information to which every individual has a
right. A long distance and considerable differences ob-
viously separate these two situations from the extreme
cases of human experimentation in which human sub-
jects were treated with particular systematic cruelty, as
in those judged at Nuremberg.

It is of some relevance, however, that national and
international regulations on human experimentation were
established (with the exception, ironically, being that of
Germany) only after the Nuremberg trial. One of the
principal experts at the “Doctor’s Trial” in Nuremberg,
the physiologist Andrew Ivy from Chicago, stated in his
testimony that ethical principles on medical research
were in force in the United States and had been adopted
by the American Medical Association. As a matter of
fact, in the United States, as in most other countries,
official guidance on ethical principles regulating human
experimentation did not exist before 1946. Most likely
Andrew Ivy was referring, in perfectly good faith, to an
absolutely valid, but not official ethical code, which he
and most of his colleagues in the United States and in the
rest of the world followed regularly and to which they
were convinced it was natural to conform (2).

Issues of ethical concern

Within the very large area of ethical concerns I have
arbitrarily selected a few issues that may need particular
consideration: (i) intellectual and career-oriented ambi-
tion, combined with the pressure that the competition for
funds exerts, may push certain scientists to make dubi-
ous compromises with their conscience; (ii) exaggerated
priority is sometimes given to the smooth running of a
trial, even at the cost of ignoring some ethical require-
ments; (iii) it is questionable whether preventive inter-
vention can adequately and systematically replace pri-
mary prevention based on the cessation of exposure to
carcinogens; (iv) it is of the utmost importance to ensure
that preventive treatment that is to be administered for
long periods has no short-, medium-, or long-term ad-
verse effects or that the benefits by far outweigh the
possible risks; (v) informed consent of participants to the
trials is essential and it should be obtained on the basis of
correct, complete and clear information; (vi) a different
type of informed consent is that of all citizens with re-
gard to the risks to which they may be exposed voluntar-
ily or involuntarily; and (vii) there is no justification for,
and it is profoundly unethical to omit, delay or hide
information that may be relevant to the protection of
human health. T have chosen four examples to illustrate
these points.



Controlled comparison of two types of intervention

The National Surgical Adjuvant Breast and Bowel
Project (NSABP) is, with respect to its declared objec-
tives and the number of patients and collaborations,
both within and outside the United States, one of the
most important trials ever initiated. One of its objec-
tives is to compare the efficacy of total mastectomy
with that of limited nonmutilating intervention in early
mammary cancers. A publication at the end of the 1970s
giving the first results of this trial provided evidence
that limited surgical intervention is as effective as the
more widely used mutilating intervention (5). The
choice of treatment has since been considerably in-
fluenced by these results. Results obtained later within
the same study (6) confirmed the original conclusions,
which were supported by observations made elsewhere.
All of the premises were therefore assembled so that
this trial could be seen as a clear, convincing example
of the usefulness of a controlled comparison of two
types of intervention, with the beneficial result of avoid-
ing severe mutilation without jeopardizing the favora-
ble outcome of treatment.

In March, 1994, the daily Chicago Tribune reported
that part of the data evaluated in the trial had been falsi-
fied (7, 8). Fortunately an additional analysis and rigor-
ous evaluation of all the data were reported to indicate
that the results of the 1970s and 1980s remained substan-
tially valid, confirming that limited intervention is as
effective as total mastectomy in the case of early mam-
mary cancers (9). It was unfortunate, however, that the
publication of the final analysis of the whole of the data
was somewhat delayed (10).

Even if the participants in the trial could be assured,
the episode remains worrying. It would be hard to estab-
lish what pushed a Canadian doctor to alter his case
series and manipulate the data he submitted to the trial
coordinator. Although it is not for us to judge a person’s
behavior, it must be recognized that the pressure to which
scientists are subjected in the competition for funds can
be very stressful. Combined with a variable input of
personal ambition and career prospects, it can be suffi-
ciently strong to push emotionally and morally fragile
persons towards extreme solutions.

Another side of the episode that raises some concern
is that the falsification of the data exposed by the Chica-
go Tribune reporter had been known for some time by
the scientists responsible for the trial. They had chosen
not to reveal the fact that some of the data had been
falsified to avoid a scandal that could have endangered
the course and funding of the trial.

Problems are not unusual in the management of clini-
cal trials, however. An investigation carried out by the
Federal Drug Administration between 1971 and 1994 on
over 3000 trials ongoing in the United States identified
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deficiencies in the questionnaires to obtain informed con-
sent in 56% of the cases, nonstrict adherence to the
agreed protocol in 29%, and inaccuracies in the registers
in 23% of the cases (11, 12).

Preventive intervention among smokers

The example that follows concerns an intervention study
to prevent or delay cancers of the lung and other sites in
smokers. The study involved 29 000 smokers, half of
whom received beta-carotene and alpha-tocopherol (vi-
tamin E), alone or in combination. The justification for
this intervention was consistent epidemiologic evidence
that the regular and abundant consumption of fruits and
vegetables has a protective effect against the risks for
cancer at several sites. (See reference 13 for a review.)
The results at the end of six years of experimentation
indicated that vitamin E had no effect and that beta-
carotene slightly increased the risk or accelerated the
clinical appearance of tumors. Furthermore, the two treat-
ments had no effect on mortality from cardiovascular
disease (14).

The results of the study do not definitively exclude
the possibility that beta-carotene and vitamin E, alone or
in combination, could exert a protective effect at dif-
ferent doses, after longer periods of administration or in
respect to other variables. The dose of beta-carotene used
was however relatively high, even causing coloring of
the skin in one-third of the participants (15). The disap-
pointing outcome of the study is a warning that the ex-
perimental design must include a careful and critical
evaluation of variables that may influence effectiveness.
Among these are duration, levels of exposure, the possi-
ble latency period necessary to verify an effect, possible
contamination by other exposures, and the size of the
population considered (16). The most important require-
ment, however, in the planning of trials is probably a
deep(er) understanding of the mechanisms of actions of
the compounds employed.

This study emphasized active intervention during the
continuation of exposure to a carcinogenic mixture, even
though there is no doubt that the most effective interven-
tion for the subjects of the study would have been to
interrupt their exposure to tobacco smoke. As the scien-
tists did actually try to persuade each participant to give
up smoking before inclusion in the study, the individuals
who were enrolled in the trial could be considered incor-
rigible smokers. One might ask, however, whether great-
er success would have been achieved if the same means
and personnel used during the six years of the study had
been put instead into passive prevention. Many interven-
tion studies are currently underway or are being planned
in several countries (17). The possibility of contrasting
or decreasing the effects of carcinogenic agents to which
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people are exposed constantly or frequently is very at-
tractive, and it incites understandable, although at times
perhaps even excessive, enthusiasm (18). It should not,
however, lead to dismissal of the fact that avoiding expo-
sure to known carcinogens is the first and in many in-
stances the most important or only form of prevention.

Prevention of mammary cancer by Tamoxifen

A third example concerns the use of the drug Tamoxifen
[(Z)-2-{4-(1,2-diphenyl-1-butenyl)phenoxy }-N,N-
dimethylethanamine] an adjuvant in the treatment of
mammary cancer, for active primary prevention.
Tamoxifen is a very useful, effective drug in therapy,
and several observations seemed to indicate that it could
not only prevent relapses, but also decrease the risk of
contralateral tumors (19, 20). Tamoxifen is also described
as having a protective effect against ischemic heart dis-
ease and osteoporosis, but it is not without unwanted
side effects. The most important of these is that it in-
creases the risk for endometrial cancer, and it also in-
creases the risk for thrombosis and, more rarely, retino-
pathy. To these proved side-effects should be added ex-
perimental evidence of its capacity to induce malignant
liver tumors, even at relatively low doses.

Mammary cancer is the most common tumor in
women, only part of the cases can be cured, and its
etiology is not sufficiently understood to allow an effi-
cient prevention program. At present only secondary pre-
vention based on mass screening of women over 50 years
of age and treatment, which is more efficacious during
earlier stages of the disease, offer the possibility of de-
creasing the still rather high mortality from this tumor. Tt
is evident, therefore, that the possibility of intervening
before the disease is diagnosed exerts a great attraction
and stimulates much hope.

Given the purpose of preventing a particularly fre-
quent malignant tumor, the question was “Was it justi-
fied to test the capacity of Tamoxifen to prevent mam-
mary cancer not only in women at high risk, but also in
the general female population?” Since the main known
risk factors are familial predisposition and age, a deci-
sion had to be made as to whether it was justified to
recruit into the trial young women and women with no
familial history of cancer, knowing that the drug, gener-
ally given therapeutically for two to five years, had to be
administered for several decades in the trial (19—21).
Different attitudes were seen in the United States and the
United Kingdom, the two countries where the first studies
began. In the United States the attitude to include in the
trial young women and women without family history of
cancer seemed to prevail, while the attitude that has
officially appeared in the United Kingdom thus far has
been a more cautious tendency to limit the trial to women
at particularly high risk. In a study in Italy, increased risk
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for endometrial cancer has been avoided in the most
drastic way, by enrolling only hysterectomized women
(22).

After inception of the clinical trial, evidence emerged
that the risk for endometrial cancer was higher than what
was originally estimated and communicated to the par-
ticipants of the trial before their consent was asked for
(23). This information was not given immediately to the
women involved in the trial, although it would seem
logical that any new information that might change the
elements on which consent is based should be released
without delay. Another piece of information was also not
given; it concerned experimental evidence of carcino-
genicity, as discussed later.

The Tamoxifen case shows the difficulties, the lim-
its, and the possible conflicts in the correct use of in-
formed consent. On one hand the person who supplies
the information may not be able to communicate it in an
understandable way or may purposely omit some impor-
tant details because they are considered too difficult for
nonexperts to understand, such as certain scientific un-
certainties and possible doubts. On the other hand, pa-
tients are usually capable of grasping the terms of the
problem, but may be unable to understand some techni-
cal details or the differential relevance of certain data,
including statistical evaluations of levels of risk.

The experimental evidence on the carcinogenicity of
Tamoxifen deserves special comment. It has been known
for years within the scientific environment that the com-
pany that produces Tamoxifen had carried out a long-
term experiment that provided evidence that the drug is
carcinogenic. Although solicited from many sides, the
company did not make its data public nor did it publish
them. At the end of 1992 the prepublication results of
another study carried out in the United States began to
circulate. These results confirmed the carcinogenicity of
Tamoxifen; they were published in their final form in a
peer-reviewed journal in 1993 (24). Not much later the
data of the company producing Tamoxifen were pub-
lished also (25). Further studies have shown that
Tamoxifen is carcinogenic also after rather short periods
of exposure and that it induces DNA (deoxyribonucleic
acid) adducts which persist for a long time (26). Publica-
tion of the results obtained in the United States seemed
therefore to have been instrumental in unblocking a de-
plorable situation. Some doubt might be cast, however,
on the limpid unselfishness of the first publication. The
laboratory that produced them was also testing, on behalf
of a pharmaceutical company in competition with that
producing Tamoxifen, an analogue of Tamoxifen with
similar biological activities but apparently no carcino-
genic effects (27). Tamoxifen was openly stated as being
carcinogenic in a paper published a year later by another
drug company producing another analogue of Tamoxifen
(28).



Primary prevention and the right to information

The fourth example concerns the general problem of
primary prevention and the right of everyone to be in-
formed exhaustively and correctly about the risks to
health that may derive from exposure to noxious agents
present in the environment. The first requirement in this
respect is that such information exists, or that all efforts
be made to obtain it, and that once obtained its accessi-
bility be guaranteed. In this context, it is pertinent to
quote the program of the International Agency for Re-
search on Cancer (IARC) for the evaluation of carcino-
genic risks to humans and its monograph series (29). The
program, since its inception, has used all available data
on a substance, including those on its chemical charac-
teristics, its production, its presence in the environment,
its uses, and, most importantly, biological and epidemio-
logic data. An evaluation of the risks that could derive
from exposure to a particular environmental agent is then
formulated on the basis of a rigorous critical analysis of
the data.

In keeping with the criterion of correct, open infor-
mation, evaluations are formulated in such a way as to
allow the reader to follow the reasoning that led to it. In
keeping with the same criterion, access to the original
sources of information is always guaranteed to the reader.
This guarantee requires that the data on which the evalu-
ation is based be published or in any case be easily and
universally available. In keeping with the principle of
openly available information, JARC has therefore re-
fused to consider data and information covered by
clauses of confidentiality and secrecy.

Commercial and corporation laboratories justify
the confidentiality and secrecy of some of their re-
sults by claiming the necessity of protection from pos-
sible competitors who could otherwise take advantage
of the results without having had to make the consid-
erable investment in time and money made to obtain
them. Although it is understandable that drug compa-
nies and the chemical industry wish to be protected in
their hard commercial struggle, this protection should
not apply to results that prove serious toxicity and
therefore point to a potential risk to humans. In other
words, evidence of carcinogenicity is incompatible
with a protectionist regime of confidentiality that
would prevent dissemination of exhaustive, correct
information.

In reality, the information given to the general public
is often distorted and confused by tendentious publicity.
Examples are the mystifying publicity disseminated by
the tobacco multinationals (30) and by the corporations
that produce and use asbestos (31), and, in the past, the
deliberate omissions of data about the risks of occupa-
tional exposure to carcinogens, such as aromatic amines
or bis-chloromethylether (32).
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Concluding remarks on the four examples

Most of the arguments given in some detail in the pre-
ceding pages can be summarized in two statements: (i)
improvements in diagnostic, therapeutic, and preventive
methods require a quota for human experimentation (a
crude term for describing clinical research and con-
trolled clinical trials); (ii) no activity should be under-
taken within biomedical research that aims at extending
knowledge without also being useful for preventing,
healing, or mitigating disease.

Between these two statements there is space for other
thoughts. By accepting the principle that a quota on
human experimentation is necessary, we enter a territory
where biomedical action is not principally or exclusively
centered on the immediate benefit of the patient. In the
experimentation represented by controlled clinical trials,
exhaustive, clear, correct information is an essential com-
ponent. Some of the described examples indicate that
this has not always been the case, even quite recently.
They also show that some scientists, carried away by
ambition or shaken by the pressure to which they are
subjected by the merciless system of assigning funds,
may be pushed into dealing with patients as though they
were mere statistical entities rather than human beings.

With regard to scientific results that are relevant to
the protection of human health, there is no possible justi-
fication (certainly not the protection of commercial in-
terests) for hiding, delaying, omitting or distorting them.
Access to all information that permits satisfaction of a
right as fundamental as the right of health (33) must be
guaranteed. Finally, notwithstanding the great hopes for
primary prevention that could derive from active inter-
vention to prevent the initiation of or to delay or stop the
carcinogenesis process, it must not be forgotten that the
avoidance of a maximal decrease in exposure to carcino-
genic agents is still of fundamental importance in cancer
prevention.

A conflict of views

There may be a conflict of views about the possible
sacrifice of the strictly scientific approach to precaution-
ary action or to the sacrifice of a precautionary action in
order to remain strictly scientific (34). The desire to be
strictly scientific does not necessarily mean to operate
only in a way that allows public health decisions to be
taken on the basis of all the available scientific evidence
and methods, an attitude with which most of us will
agree. Not rarely, it actually means continued experi-
mentation in the search of answers and explanations that
the available scientific evidence and methods do not
permit and, in doing so, a delay in all precautionary
action.
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A pertinent example of such a conflict is the opposite
views with regard to the risks for health from air pollu-
tion according to environmentalists, ecologists, and many
concerned scientists and those according to most health
authorities and several well-known scientists. The avail-
able epidemiologic evidence consistently indicates that
even common levels of air pollution, much lower than
the highest levels observed on certain days, are asso-
ciated with acute adverse health effects. There is also
growing evidence of chronic respiratory effects (35—
39). Public health action is not taken because more credit
is officially given to a skepticism that finds its scientific
justification in an alleged lack of biological plausibility.
Laboratory studies do not seem to confirm the epidemio-
logic evidence that adverse effects are produced by low
levels of pollutants. Some people must have forgotten
that there was a time when laboratory studies were una-
ble to confirm the epidemiologic evidence of the carci-
nogenicity of tobacco smoke and would still today have
great difficulty in confirming the epidemiologic evidence
for the risks of passive smoking.

The privileges of prevention

Health expenditures account for a considerable and in-
creasing proportion of the gross national product in in-
dustrialized countries (40—42). This increase has not
resulted in a proportionate gain in public health. The
following three main reasons may possibly offer expla-
nations: (i) no more than 2—3% of the budget for health
is usually earmarked for prevention, (ii) it is generally
the segment of the population that most needs it that has
the least access to health care, and (iii) investment in
health has been seen too often in terms similar to other
sectors of the economy and has been conditioned by the
same imperative of profit that drives most industries and
private enterprises.

Prevention has two main ethical privileges related to
its anticipatory virtue. The first is its intervention with
the purpose of avoiding damage to health, and the sec-
ond is its universality, that is, its intrinsic characteristics
of protecting all individuals without the potential for
discrimination on socioeconomic grounds that diagnos-
tic and therapeutic approaches are likely to introduce.
The fact that individuals are born in particular situations
within society is, according to Rawls, neither just or
unjust, as the distribution of natural talents is not just or
unjust (43). These can be seen as natural facts that es-
cape individual choices or collective decisions. What is
just or unjust is the way institutions deal with these facts.
The ethics of health should start from this point.

Expenditures in cancer research have increased con-
siderably in the second part of this century. For instance
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the budget of the National Cancer Institute in the United
States has grown from about 200 million dollars in 1969
to 1 billion in 1979 and to 2 billion in 1992 (44). In spite
of the successes obtained in several areas, during the last
two decades cancer mortality appears to have decreased
only for certain tumors, while the incidence of many
tumors is actually increasing (44). Today’s situation
seems therefore to confirm that insufficient priority has
been given to prevention. Besides the two ethical privi-
leges already mentioned, primary prevention has the ad-
ditional double privilege of reducing human suffering
while possibly also reducing health expenditures.
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