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A NEW DESIGN FOR RANDOMIZED CLINICAL TRIALS

Marvin ZELEN,APH.D.

Abstract This paper proposes a new method for
planning randomized clinical trials. This method is es-
pecially suited to comparison of a best standard or
contro! treatment with an experimental treatment.
Patients are allocated into two groups by a random or
chance mechanism. Patients In the first group receive
standard treatment; those in the second group are
asked if they will accept the experimental therapy; if
they deciine, they receive the best standard treat-

CONT ROLLED experimentation is now regard-
ed as the principal way to collect scientific data
on the value of medical treatments. The day is rapidly
receding when ex-cathedra judgments dominate ther-
apeutics. The term “clinical trial” is reserved for this
type of prospective, controlled experimentation on
patients, which represents one of the most important
methodologic advances associated with the scientific
basis of therapeutics.

CURRENT PRACTICE

Clinical trials can be grouped into two major clas-
sifications: randomized and nonrandomized studies.
A randomized trial is defined as an experiment on
patients in which the therapies under investigation are
allocated by a chance mechanism. An important
feature of this chance or random assignment of treat-
ment is that neither the patient nor the physician
knows the treatment to be used before the patient is
formally entered in the experiment. Randomized
clinical trials are comparative experiments that inves-
tigate two or more therapies. Nonrandomized clinical
trials usually involve only one therapy on which infor-
mation is collected prospectively. An evaluation is
generally based on a comparison of the new data with
historical control data that were not collected specifi-
cally for the comparison. Many difficulties are in-
volved in comparing prospective data with historical
control data because of possible biases from many dif-
ferent sources.! These potential biases are usually of
such magnitude that the results of nonrandomized
studies are often ambiguous and not universally ac-
cepted unless the therapeutic effect is very large.
These same biases are not present to the same degree,
if at all, in randomized trials.

Nevertheless, many investigators and patients are

reluctant to participate in randomized clinical trials.
This reluctance arises in part [rom the federal regula-
tions ( Title 45, Code of Federal Regulations, Part 46) for in-

formed consent, which require that patients give in- -
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ment. in the analyses of results, all those in the sec-
ond group, regardless of treatment, are compared
with those in the first group. Any loss of statistical ef-
ficiency can be overcome by increased numbers. This
experimental plan is indeed a randomized clinical trial
and has the advantage that, betore providing con-
sent, a patient will know whether an experimental
treatment is to be used. (N Engl J Med 300:1242-1245,
1979)

formed consent before being entered into a study by a
clinical investigator. These regulations are largely an
American phenomenon, but similar guidelines are
likely to be adopted in other countries.

The informed-consent procedure requires the
treating physician to inform the patient about all risks
and benefits associated with the trial, the alternative
therapies available and the patient’s right to with-
draw at any time. If the treatments are chosen by ran-
domization, the patient must be so informed. Some-
times the randomization process is described to the
patient as “choosing the treatment by computer” or
*“tossing a coin.” Only after a patient consents to par-
ticipate (and, in a “‘blinded” study, only after comple-
tion of the study) will the actual treatment be known
to both the physician and the patient. Ethically, a
physician should only participate in such studies if he
or she believes that all treatments under study have
potentially equal therapeutic benefits.

One of the principal reasons why clinical investiga-
tors decline to participate in randomized studies is
that they believe that the *“‘patient-physician relation™
is compromised in complying with the federal regula-
tions. Even though, in truth, there may be no scientif-
ic evidence favoring any one treatment, physicians
may find it difficult to tell patients that they do not
know which treatment is best. This problem is es-
pecially common in discussions of new options for the
primary treatment of a disease. For example, it is not
an easy matter to discuss randomized clinical trials
that use adjuvant therapy for cancer. The physician
must tell the patient about a *promising” new adju-
vant therapy that is being evaluated because of an
“unsatisfactory” failure rate associated with primary
therapy alone. Then, the physician must state that the
patient may not receive the promising therapy
because the new therapy will only be administered to
some patients — the choice being made by “a toss of
the coin.” In diseases whose outcome is poor, patients
are anxious to try “anything.” The Laetrile ex-
perience attests to this behavior. It makes little dif-
ference that the bulk of new therapies have been
shown to be of slight benefit and that they often
generate higher morbidity. The patient prefers the
new, “promising” treatment.
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Although not documented, there is reason to believe
that many physicians participating in randomized
clinical trials do not adcquately communicate to the
patient that the treatment is chosen by a chance
mechanism. Likewise, paticnts may sign an informed-
consent document, but at a later time have no recol-
lection of signing it; they may even deny that consent
was ever asked. Sometimes patients are given so much
information that they do not comprechend the mean-
ing of the randomization. Also, one must recognize
that there is a distinction between legally informed
consent and *“‘understanding consent.”” Many physi-
cians who participate in clinical trials say privately
that if they were to comply with the letter and spirit of
the federal regulations, very few patients would enter
randomized studies.

It may be unrealistic to expect a patient with a se-
rious chronic disease and under unusual stress to go
against the physician’s recommendation. Often the
physician will simply state that he believes it best for
the patient to enter the clinical trial and present the
patient with documents to sign. In any event, there is
serious cause for concern that the federal regulations
governing informed patient consent may be unrealis-
tic in practice. Attempts to make the regulations even
more restrictive may result in the complete disrup-
tion of randomized clinical trials — undermining the
scientific basis of therapeutic medicine and harming
patients, who would be subject to inadequately tested
treatments.’

A PRoPOSAL

1 propose a new way to plan randomized clinical
trials. My design has the feature that, before consent
is obtained, both patient and physician know whether
an experimental treatment will be assigned. Never-
theless, the subsequent clinical trial is a true random-
ized study. ' :

Consider a clinical trial that compares two thera-
pies. One therapy, designated as A, is a control. The
control treatment could be the best standard treat-
ment for that disease. If the standard treatment is to
do nothing, then no treatment is given. The other
therapy is an experimental therapy designated as B.
The object of the clinical study is to evaluate the ther-
apeutic effect of B relative to A.

Figure 1 shows the schema for such a randomized
study before the federal regulations for human exper-
imentation were promulgated (details of stratifica-
tion are omitted from this discussion since they would
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Figure 1..Conventiona! Randomized Experimental Design
before Requirement for informed Patient Consent.
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Figure 2. Conventional Randomized Experimental Design
with Informed Patient Consent.

unnecessarily complicate the points at issue). Figure 2
shows how the schema is modified by the require-
ment for informed consent. Patients declining to par-
ticipate are dropped and generally have no role in
evaluation of the therapies.

Figure 3 shows the schema for the new type of ex-
perimental design suggested in the paper. After the
patient’s eligibility is established, the patient is
randomized into one of two groups. One group (G,) is
called a *‘do not seck consent” group. Patients ran-
domized for this group are not approached for con-
sent to enter the clinical trial — they receive the best
standard therapy (A). Patients assigned to the sec-
ond group (G,) areasked for their informed consent.
These patients are asked if they wish to participate in
the clinical trial and are willing to receive the experi-
mental therapy B. All potential risks, benefits and
treatment options are explained. If the patient agrees,
the experimental treatment (B) will be given,; if the
patient declines to receive the experimemal treat-
ment, the patient will (presumably) receive the best
standard treatment (A). :

The proposed new design has the desirable feature

. that the physician need only approach the patient to

discuss a single therapy. The physician need not leave
himself open, in the eyes of the patient, to not knowing
what he is doing and “‘tossing a coin” to decide the
treatment. Thus, the patient-physician relation is not
compromised. On the patient’s side, there is also an
important advantage: before providing consent the
patient knows which treatment will be given. Many
patients agree to participate in a randomized study
but have reservations about continuing after the treat-
ment is made known to them. At this point, some
decline treatment and are considered *‘cancelled
patients.” However, others may continue the treat-
ment, despite their reservations, because of the built-
up momentum to do so and their reluctance to renege
on their consent. My design requires a decision by the
patient only on the experimentdl treatment. Hence,
the patient’s decision-making processes should be
more straightforward. This new design cannot be
used when there are important reasons for conducting
a “‘double-blind” experiment — i.e., a trial in which
neither the physician nor the patient knows the iden-
tity of the treatment during the course of treatment or
its evaluation.

By a minor extension the experimental plan in
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Figure 3. New Design — Patient Is Asked If New Treatment Is
Acceptable after Both Options Are Discussed.

Figure 3 can be modified so that a patient assigned to
the seck-consent group (G,) is given a choice between
treatments A and B. That is, instead of being pre-
sented with the opportunity to receive an experimen-
tal therapy, the patient is presented with the two
therapies and asked to make a choice (Fig. 4). This
approach may be particularly appropriate if one of the
therapies is especially disfiguring or disabling. Selec-
tion of treatment would be based on the “value
system”’ of the particular patient. At the same time,
the clinical study would be a valid, randomized trial.

The analysis of this new design requires that Group
G, (recciving only treatment A) is compared with
Group G, (receiving treatment A or B). In other
words, the comparison must be made with all patients
in Group G,, regardless of which treatment each
received. It is clear that including ail patients dilutes
the measurable effect of treatment B. Nevertheless, all
patients must be included if the analysis is to provide
a valid comparison with treatment A. If only a small
proportion of patients are willing to take treatment B,
this experimental plan may be useless in evaluation of
this treatment.” However, the refusal of a large pro-
portion of patients to agree to accept B may be inter-
preted to indicate that it is premature to introduce the
experimental therapy into a clinical trial.

There is an apparent loss in statistical efficiency
with the proposed new design. If P denotes the
proportion of patients in the new plan who accept
treatment B, the efficiency of the new design relative
to a conventional experimental plan is P2 This for-
mulation assumes that, in both the conventional and
new designs, half the patients are randomized to each
group. There is no advantage to randomizing a dis-
proportionate number of patients to either group. The
efficiency of P? means, for example, that if 90 per cent
(P = 0.9) accept treatment B, 81 patients (100 £?2)
would be needed in a conventional randomized
design, as compared to 100 patients for this new
design, to permit the same sensitivity in detecting
treatment differences,

This loss in efficierfcy may be illusory, and the new
design may be more efficient than a conventional ran-
domized trial. Usually only a proportion of the eligi-
ble patients within an institution are approached by
the clinical investigator to enter a trial. If adoption of
the new design results in the entry of more patients
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into a study, it can be more efficient than a conven-
tional design. Suppose § = the ratio between the
number of patients entering a study with the new
design and the number entering a conventional study.
The relative efficiency of the new design to the conven-
tional plan is 8P, Thus, if the new design results in
the entry of twice as many patients, 6 = 2 and the ¢f-
ficiency is 2P2. If the proportion of patients accepting
the new therapy is P = 0.9, the relative efficiency of
the new design is P? = 2(0.81) = 1.62. In other
words, the new design will be 1.62 times more efficient
because twice as many patients are in the study.

Another aspect of the analysis is that one can
evaluate the possible biases associated with pa-
tient selection of the experimental treatment B.
Note that one can compare the patients in Group G,
(receiving treatment A) with those in Group G, who
are receiving treatment A because they declined to re-
ceive the experimental treatment B. The end points
can be compared as well as the patient characteristics
between the two groups.

The statistical analyses of the proposed new plan
may be limited in that the design may not readily
reveal interactions (or interdependencies) between the
different effects of treatment and patient characteris-
tics if these characteristics are related to the patient’s
sclection of the therapy. For example, suppose
patients in a clinical trial present with an important
prognostic characteristic that takes two possible
values, such as premenopause or postmenopause, two
cell types, prior or no prior treatment and the like. For
convenience I shall refer to the condition of this char-
acteristic as a or f. Suppose that experimental treat-
ment B has a better outcome than treatment A only in
patients with characteristic' 8. In addition, consider
the extreme situation in which all patients with char-
acteristic § decline to accept treatment B. A com-
parison of the two groups would show no difference in
response. If such a situation did indeed arise, it would
be possible to recognize the problem by comparing
the characteristics of patients who did and did not
consent. Of course, such an extreme situation is un-
likely, but the example serves to illustrate the
problem. ’

There can be many variations of this new design.
For example, the physician could seck consent from
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Figure 4. New Design — Patient Is Given Opportunity to
Choose Treatment A or B after Both Options Are Discussed.
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the G, group aflter randomization, thus assuring con-
sent from all participants in the study. If a patient in
this group preferred the experimental treatment to the
best standard treatment, the physician would have lit-
tle choice but to give the experimental treatment.
Clearly, there would be a serious loss in efficiency in
evaluation of the therapies if more than a small frac-
tion of patients decided on the change.

ETHICAL PROBLEMS

The design proposed in this paper introduces
several ethical problems that were not present in con-
ventional, randomized clinical trials. The evaluation
of experimental treatment B requires use of the data
in the “do not scek consent group” (G,). These
patients are randomly assigned to this group without
their knowledge. At Jeast three questions arise. Should
these patients be informed about their assignment to
best standard treatment? Is it proper to offer only the
experimental treatment to a subset of patients?
Should permission be obtained to use the patient
data? )

Should the patient be informed about assignment to Group
G;? One view is that every patient expects to receive
best standard therapy. It is only when there are
departures from this expectation that the patient
should be so informed. The patients in Group G, are
receiving the therapy that they had every right to ex-
pect. . ‘ _

Is it ethical not to offer the experimental treatment to ail
‘patients? Receiving an experimental treatment is a

-privilege that cannot be extended to all patients. Usu-
ally, because of limitations in facilities, drugs, per-
sonnel and other factors, the experimental treatment
can only be given to a subset of available patients.
However, as noted above, it is every patient’s right to
receive best standard therapy. Physicians participat-
ing in conventional, randomized or nonrandomized
clinical trials do not necessarily invite every eligible
“patient to participate. In general, the physician ap-
proaches those patients who are most likely to
consent. A patient may fully understand the thera-
peutic issues and consent because he considers it in
his best interest or wishes to participate in the ac-
cumulation of scientific knowledge; consent may be
given out of ignorance if the patient is *“doing what the
doctor thinks best.” In some institutions, patients
from the higher socioeconomic groups are approached
because the physician believes that they will better
understand the risks and benefits. In other institu-
tions, patients from the lower socioeconomic groups
are approached because they may be more likely to
leave the final decision with the physician. The use of
the new design avoids - this problem.. Every eligible
patient will have the same opportunity to be assigned
to the group with the privilege of receiving an experi-
mental treatment. There is no selection by the physi-
cian. This method seems to offer the fairest way to ex-
tend a privilege.

Finally, should the patient be informed about the use of the

data being generated? The data from Group G, will be
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used, in aggregate, to compare the collective outcome
in this group with that in Group G,. This method is
necessary for a statistical analysis of the results. No
patient identification is required. The use of these
data is no different from the possible uses of data from
tumor registries or the retrospective reviews that
clinical departments periodically perform to assess
their experiences. In general, patients are not con-
sulted about such reviews. In fact, the report of the
Privacy Protection Study Commission? specifically ex-
empts statistical and epidemiologic research from the
requirement Yor the patient’s explicit authorization
before use of the data. (This exemption applies only
under certain conditions that would be satisfied in
research that used the new design.) Alternatively, the
patients in this group could be informed that data on

" their treatment will be ultimately used to evaluate a

new therapy. The federal regulations on patient con-
sent only refer to the seeking of consent when a patient
is ““at risk” because of participation in a clinical trial.
The use of the patient data, without identification,
would not appear to place the patient at risk.

One further point should be mentioned. Patients in
Group G,, who receive the best standard treatment,
will generally be managed better than they would be if
a clinical trial were not in progress. Procedures for
work-up and patient evaluation will be outlined in
great detail. Times of follow-up study will be speci-
fied. The quality of the patient record will certainly be
superior. Usually, a quality-control committee will
determine whether the best standard treatment is
given in an optimal manner. Thus, patients in the *‘do
not seck consent group” will also benefit. Their in-
volvement in the study will increase the quality of
their care.

* & *«

To implément this innovation in planning random-
ized clinical trials, it is necessary for protocols con-
taining such designs to be reviewed favorably by in-
stitution review boards. It is hoped that these boards
can hear the issues discussed objectively. In my opin-
ion, the adoption of the new design will lead to better
clinical research and, at the same time, help the
patient become more fully informed. The implemen-
tation of conventional randomized designs raises
many questions about how informed patient consent
is really . obtained, whereas the proposed design
provides a realistic method to comply with the spirit of
the present federal regulations for informed patient
consent. o

1 am indebted to Dr. Paul P. Carbone, of the University of Wis-
consin, to Dr William J. Curran, of the Harvard School of Public
Health, and to Mr. Gordon Flowerdew, of the Sidney Farber
Cancer Institute, for several benelicial discussions.

REFERENCES
1. Zelen M: Statistical opu in clinical trials. Semin Oncol 4:441446,
m
2. Privacy Pr Study C : Personal Privacy in aa Informa-

tion Society. Washington, DC, Government Printing Office, 1977



