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A balanced discussion on the ethics of randomized clinical trials should not be based on a single ethical aspect such as respect for the
patient’s autonomy. Rather, the analysis should consider the four ethical principles—respect for autonomy, non-maleficence, beneficence,
and justice—as applicable to all groups of persons concerned. We present the ethical benefits and costs of the present practice of
randomized clinical trials for four groups: patients involved in clinical trials, patients not involved in trials, participating physicians and
society. The ALARA (As Low As Reasonably Achievable) approach is then introduced and practical measures to achieve a positive
balance between ethical benefits and costs of randomized trials are proposed.
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ORIGINAL ARTICLE

Randomized clinical trials are one of the most valuable
and also the most disputed methods of clinical research.
One hundred years ago, the Danish physician Dr Johannes
Fibinger tested a serum against diphtheria and presented
the earliest reports on a prospective, controlled, clinical
trial [(1, 2); references courtesy of Dr C. Gluud]. In his
novel ‘Arrowsmith’ (3), first published in 1925, Sinclair
Lewis presents an excellent story of the dilemmas of
medical research: passion for unambiguous results is often
in conflict with personal ambition favouring premature
publication; the quest for scientifically convincing observa-
tions (which demand that only half of the population
would be offered preventive vaccination of unproven effi-
cacy) comes into conflict with the ethical reasoning of a
physician responsible for the lives of people on a
Caribbean island during an epidemic of plague.

More than 70 years later, these dilemmas remain unre-
solved. The progress of medical technology has not been
accompanied by a consensus regarding the rules of experi-
mentation on human beings. Those discussing the ethics of
randomized clinical trials usually stand on either of the
two extreme positions. On one side are those for whom the
question is whether it is ethical not to promote randomized
trials (4). Their argument holds that experience gained
from randomized trials is saving the lives of many new
patients; that physicians’ intuition is often an unreliable
guide to the best treatment; that more treatment is not
always better; and that randomized trials protect future

patients from treatments which are ineffective or overtly
toxic (5). These authors feel that there is no inherent
incompatibility between the trials and the promotion of
patients’ rights and welfare and they consider randomized
clinical trials as a powerful way to eliminate bias and
prejudice (6). The physician’s individual preferences should
be disregarded in favour of collective, or community
equipoise (7) and it would be a severe handicap to medical
progress if physicians were to participate in a randomized
clinical trial only when they have no preference for either
treatment (8).

On the other side are those who base their ethical view
on the unique relationship between physician and individ-
ual patient. Th possibility of interfering with a sincere
relationship is the main reason for physicians’ reluctance
to propose participation in a randomized trial to their
patients (9, 10). Even in cases where patients have given
informed consent, relevant information about the trial is
often framed in such a way as to induce a patient’s
participation by appeal to their non-rational preferences
(11). The uncertainty principle as the ethical basis for
randomization is rarely applicable since the decision about
the preferred treatment does not depend on a single
parameter, such as a survival curve. Patients and physi-
cians do have their preferences; choosing the most appro-
priate treatment for a particular patient depends on careful
evaluation of values linked to quality of life. The treatment
of human disease is clearly different from experimentation
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on mice; other methods of improving clinical knowledge
such as careful accumulation of experience from non-ran-
domized Phase II clinical trials should be given proper
attention (12).

These two opposing views leave little room for compro-
mise. My intention is not to join this ‘pro’ and ‘anti’
discussion. Instead, I present an analysis of the current
practice in randomized clinical trials, seek to identify the
greatest ethical costs of the present practice, and propose
practical solutions in order to reduce these costs.

ETHICAL ANALYSIS OF THE PRACTICE OF
RANDOMIZED CLINICAL TRIALS

In ethical analysis, all individual and collective subjects
who are affected by a problem are registered. For each
subject, an assessment is made of the balance between
ethical benefits resulting from respect of the principles of
autonomy, non-maleficence, beneficence and justice, and
between the ethical costs as a result of violation of these
principles (13–15). The same action may bring both ethical
benefits and costs to the same individual: including a
patient in a prospective clinical trial without his/her in-
formed consent may offer a better chance of successful
treatment (ethical benefit) but violate the patient’s auton-
omy (ethical cost). Usually some subjects benefit from a
certain practice while others suffer ethical costs. For exam-
ple, benefits to patients included in prospective clinical
trials adversely affect those not participating in trials but
competing for the same resources.

The greatest obstacle to the ethical analysis of the
practice of clinical research is our ignorance of the percep-
tion of trials from the patients’ side. Once they have
obtained informed consent, researchers have little interest
in exploring what their patients actually remember. Apart
from anecdotal personal experience (16), patients’ under-
standing of a proposal to join a trial, their reasoning, and
their recalling of what they had agreed to remain
unknown.

An indirect and, admittedly, biased reflection of the
patients’ side of randomized clinical trials is interviews
with physicians in charge of clinical research. While physi-
cians may sincerely report on what they usually tell their

patients, listening is not the same as understanding: physi-
cians probably overestimate patients’ understanding of a
clinical trial. The representativeness of respondents to an
interview is also an important question: respondents may
be more attentive to ethical issues when compared to the
physicians who do not return a questionnaire. With these
biases in mind, I nevertheless believe that interviews with
physicians contribute towards an understanding of what
patients in clinical research are told and how their auton-
omy is respected.

The question of respect of the other ethical principles—
non-maleficence, beneficence, and justice—has been ap-
proached in a different way. Most information concerning
respect of these principles can be derived from published
reports, taking into account eligibility criteria for entering
a trial, statistical aspects of a trial and the compliance of
the published report with the proposed standards for the
reporting of randomized controlled trials (17).

This analysis has its basis in published reports on ethics
of randomized clinical trials and in four pieces of my own
research. The first one is a survey of the practice of
informed consent in twelve randomized trials published in
the European Journal of Cancer (EJC) (18). The second
survey was conducted on 92 published randomized trials
for lung cancer. Analysis of the published reports and a
questionnaire mailed to the first authors enabled us to
assess the ethical benefits and costs linked to these trials
(19). The third survey was performed among members of
the Breast Cancer Group of the European Organization
for Treatment and Research on Cancer (EORTC)
(manuscript in preparation). Finally, we studied the ques-
tion of publication bias among papers on cancer treatment
published in 1997 (submitted for publication).

Four groups of persons affected by the practice of
randomized clinical trials are be included in this analysis:
patients participating in trials, patients not included in
trials, physicians involved in trials and society at large,
including future patients. When the four ethical principles
are applied to these four groups, we get a matrix table with
16 fields (see Table 1). This allows us to assess the ethical
benefits and costs of the current practice of randomized
clinical trials for nine fields.

Table 1

Ethical analysis of the practice of randomized clinical trials. Our discussion is limited to the nine fields
marked with an asterix (*)

Ethical principleSubjects

BeneficenceNon-maleficenceAutonomy Justice

Patients in trials ***
Patients not participating in trials * *

*Participating physicians *
* *Society and future patients
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Respect for the autonomy of patients in trials

The key question is the patients’ understanding of the
diagnosis, standard treatment options, and prognosis. In
many parts of the world, patients with cancer are still not
informed about the true nature of their disease. However,
even in Western society, which nowadays so explicitly
favours individual freedom, self-determination and respon-
sibility, many patients with newly diagnosed cancer or
with advanced disease are in severe emotional distress, a
condition that by itself diminishes their autonomy (20).
Relying upon a doctor’s expertise is an anchor to which all
patients’ decisions and hopes are bound. In such a situa-
tion, proposal for a random choice of treatment is distress-
ing and has a negative influence upon the
physician–patient relationship. Many physicians intu-
itively feel that what patients really need is basic informa-
tion about the nature of the condition, told with proper
empathy and clear advice regarding the preferred
treatment.

The practice of informed consent is often far from
recommendations and rules, as specified in the Helsinki
and other similar declarations and documents. Patients are
not always given a clear explanation about random choice
of treatment or are informed about the trial in which they
are invited to participate only after randomization (18).
The written information often falls into one of two ex-
tremes: it may be too general, lacking essential information
which a reasonable person would expect in order to make
an informed choice; or it contains too detailed and exten-
sive medical information, in which case informed consent
becomes a legalistic device to shift unpleasant physician
responsibilities onto the patient (21). All too often, a
patient is tempted to sign the form without a proper
understanding of it and only rarely would a patient keep a
copy of the consent form, signed by the responsible
investigator.

We were particularly concerned by our observation that
the level of information offered to a patient was inversely
related to the importance, for the patient, of the question
addressed by the trial. Patients in trials comparing mea-
sures of supportive care, such as antiemetics, with no
impact for the outcome of the disease were well informed
while those in trials comparing the efficiency of specific
anti-cancer treatments often remained uninformed (18).
This observation can be explained not only in the tradi-
tional attitude to protect the patient from the truth about
unfavourable prospects but also in the probability that
well-informed patients would not accept randomization.

The fact that very few patients refuse to complete the
treatment is a further indication of their incomplete under-
standing of the trial. Even in trials comparing a treatment
of substantial toxicity with a no-treatment (control) arm,
only about 5% of patients did not complete the treatment
(19). It seems that many patients do not realize that

randomization was used in assigning them to a treatment
of no proven benefit.

Benefits offered to patients participating in clinical trials
(to be discussed later) also influence patients’ autonomy.
As an example, if patients in trials are offered priority in
admission to treatment, then the practical patient’s
dilemma is to join a trial and get immediate treatment or
to choose standard treatment and find his/her name on a
waiting list. Similarly, a patient without health insurance
may find participation in a prospective trial to be the only
option for free treatment. In many countries without so-
cialized medicine (here including some countries at the
forefront of democracy), speaking of patients’ autonomy is
often similar to talking about homeless person’s freedom
to choose between hunger, food in a community shelter, or
a five-star restaurant.

Surveys of the practice of informed consent show that
formal rules for consent are more strictly observed in the
USA and North-Western Europe than in Eastern Europe,
the Mediterranean countries, and other parts of the world
(18, 19). In comparison with others, physicians from
Northern and Western Europe spend significantly more
time explaining a prospective clinical trial to their patients
(manuscript in preparation). This reflects a greater respect
for patients’ autonomy in some parts of the world. There
is also no doubt that in recent years physicians have shown
greater sensitivity to this question. However, the imple-
mentation of true patient autonomy is a complex issue that
extends beyond formalistic rules for a written and signed
consent form and strongly depends upon cultural and
economic backgrounds. We will return to this question in
the second part of the paper when discussing recommenda-
tions for the ethical conduct of randomized trials.

Beneficence to patients in trials

It has been shown that patients included in a carefully
planned clinical trial do better than those on routine
treatment (22). Our studies support these findings and
reveal several advantages to patients in clinical trials when
compared with those not included in research. These in-
clude precise standards for diagnostic and therapeutic
procedures, quality control, drugs not available outside a
trial, more attention from the physician, and easier ap-
pointments and access to hospitalization (19).

Non-maleficence to patients in trials

Trials with a prolonged patient recruitment period are
ethically problematic. Our ethical analysis of published
randomized trials for lung cancer confirmed that slow
recruitment is not rare. Although lung cancer is a common
disease with a relatively short median time to event of
around 9 months, 20% of trials in our survey were recruit-
ing new patients for more than 5 years and one through 11
years (19).
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The uncertainty principle as an important ethical re-
quirement for randomization is seriously compromised if a
trial is still open for new patients while preliminary results
already point to an advantage of one of the treatment
arms (23). Continuing with randomization (in order to
complete the trial and bring it to a statistically ‘significant’
conclusion) means that half of patients are given treatment
which is felt to be inferior. In such a situation, efforts to
gain reliable knowledge about the efficiency of treatments
come into conflict with the physician’s therapeutic obliga-
tion to treat patients in the way that will be most beneficial
to them (24); a proposal for randomization would violate
the ethical principle of non-maleficence. Experience from
AIDS therapy clearly shows that a patient should be
randomized only when there is substantial uncertainty
about the choice of recommended treatment and points to
a need for a more flexible approach (25).

In seriously ill patients with a grim prognosis, fully
informed consent can be needlessly cruel (26). Therefore,
adherence to rigid rules for informed consent can occa-
sionally lead to violation of the principle of non-
maleficence.

Non-maleficence and justice to patients not in trials

We have already mentioned the advantages to patients in
clinical trials in comparison with those not included in
research. These advantages may imply ethical costs to
patients on routine treatment. Patients who are ineligible
or who did not consent to enter a trial often compete for
the same resources Benefits to patients in clinical trials
could lead to discrimination against other patients, in
which case the ethical principles of non-maleficence and
justice towards these patients are not being respected.

Respect for autonomy and beneficence for physicians
participating in trials

An important obstacle to recruiting more patients into
randomized trials is the personal preferences of well-in-
formed and experienced physicians. These preferences can-
not be replaced by the concept of collective equipoise. A
physician cannot ignore a patient’s question for personal
advice. Still, physicians often hide their preferences: only a
minority of urologists or pulmonologists would them-
selves, as patients, accept randomization for a trial that
they were offering to their own patients (27, 28).

According to our survey among first authors of pub-
lished randomized clinical trials, many institutions strive to
include as many patients as possible in trials. A constant
pressure upon physicians to increase patient recruitment
was reported in 18.2% of the answers; an additional 11.4%
indicated that the physician’s personal opinion should be
disregarded with all eligible patients having to enter the
trial.

Physicians participating in clinical trials benefit from
co-authorship of prospective publications and from partic-

ipation at conferences, with the resulting professional and
academic promotion.

An increasing percentage of clinical research is spon-
sored by companies primarily looking for profit. Physi-
cians participating in some commercially motivated trials
are offered substantial financial compensation. While cer-
tainly beneficial to physicians, such compensation is a
threat to the physician’s autonomy and to their primary
devotion to a patient’s best interests.

Respect for autonomy and beneficence for society

By analogy to an individual whose autonomy and
beneficence depend upon objective information and
availability of the optimal choice, the principles of auton-
omy and beneficence can also be applied to society as a
collective subject (29).

Sooner or later, we will all be patients. We seek to base
our future decisions on reliable knowledge; we seek ratio-
nal allocation of available resources for healthcare; and we
want to spend these resources in accordance with our own
priorities, rather than those of profit-making companies.
We also have hopes that the treatment of tomorrow will be
more efficient than that of today. Randomized clinical
trials—including those reporting ‘negative’ results—are of
importance to society and contribute towards these goals.

In the case of publication bias, objective information—
and hence respecting the ethical principles of autonomy
and beneficence towards society—is seriously compro-
mised. Publication bias is defined as the practice of favour-
ing publication of reports on a significant advantage of
one of the treatments in comparison to negative or non-
significant reports (30, 31). Publication bias has been
demonstrated by tracing the fate of clinical trials approved
by a protocol review board, ethics committee or a similar
body (32), by looking for full publication of results ini-
tially presented as abstracts (33, 34) and by plotting effects
estimates against sample size, also called funnel plots (35).
Owing to unreported negative or inconclusive trials, publi-
cation bias leads to a distorted impression of the value of
a certain treatment and to its premature or unjustified
acceptance as the standard or superior approach.

The above evidence has shown that publication bias
really exists. To amend the situation it is important to
know on whom to lay blame: investigators for their non-
reporting of negative trials, or editors of journals who may
be looking for breakthrough reports in order to attract
readers and raise their journal’s impact factor. With this
question in mind, we analysed 124 published reports.
Plotting trial size against a journal’s impact factor revealed
the following: (i) non-specialist journals with a very high
impact factor favour publication of large and/or positive
trials; (ii) journals with an impact factor between 1.0 and
10.0 publish over 80% of trials and do not appear to
favour publication of positive reports; (iii) journals with an
impact factor under 1.0 publish a high proportion of small
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to medium-sized positive trials. Those that probably re-
main unpublished are small, negative and often low-qual-
ity trials. It therefore seems that most editors are not
influenced by the positive or negative results of a trial.
Rather, publication bias is predominantly attributable to
the lack of interest among clinical investigators in publish-
ing inconclusive or negative experience.

While support for clinical research from public resources
is diminishing, medical conferences and journals depend
on selling their space to companies. Clinical research and
practice are under increasing commercial pressure. Such a
practice may give rise to misleading conclusions and
should be interpreted as aviolation of the ethical principles
of autonomy and beneficence in relation to society.

‘ALARA’ AND THE ETHICAL COSTS OF
RANDOMIZED CLINICAL TRIALS

The ‘ALARA’ (‘As Low As Reasonably Achievable’) ap-
proach has been originally discussed in connection with
radiation protection. ALARA is a response to the two
extreme positions—radical opposition to all use of radia-
tion, or views favouring its uncritical expansion. ALARA
demands restriction of the use of radiation in situations
where the environmental and health burdens from alterna-
tive technologies would exceed those of radiation and
demands every reasonable measure to keep the radiation
dose as low as possible. For example, mammographic
screening for breast cancer is justified under the conditions
that (i) screening is limited to the population at substantial
risk of developing breast cancer; (ii) modern equipment is
used in order to expose the women and the medical
personnel to the lowest possible dose of ionizing radiation;
(iii) all stages from screening to treatment are under con-
tinuous monitoring of quality control so that small cancers
are detected and successfully treated; and (iv) no alterna-
tive to mammography for screening for occult breast can-
cer has been developed. Under these conditions, to argue
against mammography would mean to accept the alterna-
tive—high mortality from advanced breast cancer. Still,
future development of a cost-effective ultrasound examina-
tion of comparable specificity and sensitivity and of a
lower health risk may soon render mammography
unacceptable.

The ALARA concept is useful also in a discussion of the
ethics of randomized clinical trials. The ethical costs of
randomized clinical trials are to some extent unavoidable.
However, general opposition to this method of clinical
research would result in much greater ethical costs. For the
established pharmaceutical companies and for emerging
small businesses, the strategy is the same: vulnerable pa-
tients with cancer are an easy target for selling hopes,
rather than treatments of a proven benefit. Therefore, the
patients of today and tomorrow would be exposed to all
kinds of treatments of unproven efficacy and rational
allocation of scarce health resources would be impossible.

Three conclusions follow. First, a randomized trial
should be considered only when the clinical question can-
not be approached by another type of clinical research.
Second, it is important to keep the ethical costs as low as
reasonably achievable. Third, a trial should lead to scien-
tifically valuable, medically relevant, and accessible new
knowledge.

I now present selected proposals for an ethically accept-
able practice of randomized clinical trials. As shown by the
references to the ten points below, many of these proposals
have been previously discussed. The reader will understand
that a comprehensive review of the methodology of ran-
domized clinical trials would be beyond the scope of this
paper.

1. A trial should be scientifically sound and should com-
pare a promising new treatment with the optimal stan-
dard treatment, as based on current knowledge.

2. When a particular clinical problem is defined and a
randomized clinical trial is proposed, acceptability of
such a trial from the patient’s perspecti6e should be
considered. Patients’ advocacy groups should be for-
mally included in the process of evaluation and ap-
proval of the study protocol (36–38). The researchers
should realize that some trials may be scientifically
interesting but unsuitable for the randomized design
(39, 40). Especially for trials in oncology, comparison
of treatments should include an assessment of the
quality of a patient’s life.

3. The statistical plan should be accompanied by a realis-
tic assessment of the rate of recruitment of patients.
For various reasons, usually fewer than half of eligible
patients with a particular disease category enter a
prospective clinical trial (41, 42). Still, those preparing
trial protocols often use figures of disease incidence
and grossly over-estimate the rate of patient recruit-
ment. As a consequence, most trials either never reach
the planned number of patients, or have to prolong
the recruitment period.

4. When e6aluating proposals for new trials, only those
which can assure recruitment of patients within three
years should be appro6ed. This figure is based on the
fact that one to two years usually elapse from the first
draft of the protocol to its practical implementation;
that due to new knowledge, five years seems to be the
upper limit for the best standard treatment to remain
unchanged; that over a longer period, substantial
changes in diagnostics and staging, in detecting a
relapse, and in supportive care introduce a bias for
interpretation of the results; that conducting a trial
over many years becomes difficult because of the
diminishing interests of all participants and due to
their mobility; and that ethical difficulties arise when
interim results become available while the trial is still
open for recruitment of new patients. Three years as
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the longest acceptable period of patient recruitment
applies only to the planning phase of a trial. This
additional rule should help to eliminate proposals for
trials which are unlikely to recruit a sufficient number
of patients in a reasonably short time and should not
be understood as a stopping rule. Once a trial has
been activated, every effort (including a moderate
prolongation of recruitment of patients) is warranted
to bring it to conclusion and to meaningful results.

5. Collaboration among se6eral institutions and across
political frontiers should be encouraged. After consider-
ing the previous two points, it is clear that a single
institution will rarely recruit a sufficient number of
patients in a short time. Greater concordance of insti-
tutional and national regulations for approving a
prospective clinical trial, and in particular a much
quicker procedure through all steps of approval of a
trial protocol should ensure that multi-institutional
trials remain flexible and address the most promising
new questions.

6. Proper communication is the basis for a patient’s con-
sent to participate in clinical research. Informed con-
sent is a continuous process. Communication and
informed consent are closely related, involving pa-
tients and physicians with their individual personali-
ties and dependence upon a specific cultural
background. Only after a sincere relationship has been
established, can the most delicate question of partici-
pation in a randomized clinical trial be addressed (43).
The procedure of informed consent should protect the
patient, rather than the physician or sponsor of the
research and should be adjusted to the clinical
situation.

7. All patients should be offered equal access to the medi-
cal ser6ices, irrespecti6e of their participation in clinical
research.

8. A trial within an economically and educationally disad-
6antageous population should consider the specific cir-
cumstances of health economics and of medical care and
should be adjusted to the cultural context. The aim of a
trial should be improvement of feasible and locally
affordable means of preventing and treating diseases,
rather than reaching experience which is unrealistic to
implement (44, 45). An agreement with the commu-
nity leaders should supplement the individual patient’s
consent. For trials proposed by for-profit companies,
ethics committees, patients’ advocacy groups, and
community leaders can negotiate for long-term
benefits to the community in exchange for an oppor-
tunity to conduct the trial (46).

9. For trials with a commercial background, formally
appointed ad6ocates of patients’ rights or representa-
ti6es of patients’ organisations should monitor the con-
sent procedure and conduct of a trial. In such a setting,
the imbalance between a lonely patient on one side,

and between a powerful alliance of companies, re-
searchers and physicians on the other is so obvious
that no form of consent procedure can ensure the
protection of the patient’s best interests. Monitoring
the conduct of a trial from representatives of patients’
advocacy groups would alleviate this imbalance.

10. Publication of the results of a trial is among the
essential requirements for ethically defensible clinical
research. Editors, reviewers and in particular clinical
investigators should not discriminate against publica-
tion of statistically non-significant trials. Rather than
trying to demonstrate a positive result, the investiga-
tors should pay attention to scientific quality and
honesty during all the stages, from the preparation of
the protocol to the writing of the final report.

CONCLUSION

The purpose of this work was not to argue for ethical
Puritanism but to present an analysis of the current prac-
tice of randomized clinical trials, identifying the greatest
ethical costs, and recommendations for their alleviation.
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