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A B S T R A C T

Purpose
To examine the ethical, scientific, and regulatory issues in the design and conduct of placebo-
controlled cancer clinical trials.

Methods
Several content experts contributed to this article.

Results
Specific criteria can be applied to determine the appropriate use of placebos in oncology drug
development. Placebo controls may be justified to prove efficacy of a new treatment in diseases
with high placebo response rates; in conditions that wax and wane in severity, have spontaneous
remissions, or have an uncertain and unpredictable course; when existing therapies are minimally
effective or have serious adverse effects; or in the absence of effective therapy. Use of placebos
may also be justified to assure blinding of physicians and patients regarding treatment assignment
so as to minimize bias in assessment of study end points. If a trial meets these methodologic
criteria, it must then fulfill additional criteria to be considered ethical. These criteria include full
disclosure to patients and an assurance that participants randomly assigned to placebo are not
substantially more likely than those in active treatment group(s) to die; suffer irreversible
morbidity, disability, or other substantial harms; suffer reversible but serious harm; or suffer
severe discomfort.

Conclusion
We conclude that placebo-controlled oncology trials are scientifically feasible, ethically justifiable,
and may be necessary or desirable to meet regulatory standards for drug approval. Using
cross-over or randomized withdrawal trial designs, requiring inclusion of state-of-the-art palliative
care, and developing valid and acceptable surrogates for survival are critical strategies to address
some of the ethical dilemmas associated with placebo-controlled trials.

J Clin Oncol 26:1371-1378. © 2008 by American Society of Clinical Oncology

INTRODUCTION

For nearly half a century, randomized, controlled
clinical trials of anticancer therapies have been
widely and successfully conducted to answer impor-
tant clinical questions, resulting in substantial im-
provements in the care of patients with cancer. Until
recently, these trials, almost without exception, did
not use placebo controls, as use of placebos was
considered to be either clinically unfeasible or ethi-
cally unacceptable. The recent development of sev-
eral novel anticancer agents with distinct molecular
targets has led researchers to begin to challenge the
oncology community’s long-accepted tradition of
not conducting placebo-controlled trials.1 Many
targeted agents produce disease stabilization rather
than tumor regression, and evaluation of their anti-
cancer activity requires clinical trial designs that
both control for the natural history of tumor growth

and minimize investigator bias in assessing treat-
ment outcomes. In addition, many new agents are
administered orally and generally have reduced
acute toxicities compared with more traditional cy-
totoxic drugs, as well as safety profiles that may
mimic tumor-related symptoms, such as fatigue.
Thus it may now be necessary and feasible to con-
duct placebo-controlled randomized clinical trials
to adequately assess the safety and activity of molec-
ularly targeted therapies used either alone or in
combination with cytotoxic treatment. Indeed, a
number of such trials have been performed recently
to evaluate the effectiveness of several new agents
(Table 1).

However, the successful accrual of cancer pa-
tients to these trials is not necessarily evidence for
their ethical validity or clinical utility. Cancer physi-
cians, investigators, ethicists, and patient advocacy
groups continue to express concerns about the use
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of placebos in cancer clinical trials. In an online survey of nearly 6,000
cancer patients conducted by Harris Interactive in 2000, only 15% of
those surveyed were aware of the option to participate in a clinical trial.
Notably, of those who chose not to participate in a clinical trial, 31%
reported the fear of receiving a placebo as a major factor in their
decision.24 Some patient groups consider placebo-controlled trials
unethical once the safety of a promising new agent has been estab-
lished and believe that marketing approval can be justifiably sought
even if the new agent has only completed phase I trials. This issue has
captured the attention of the United States Congress, resulting in
proposed legislation to provide earlier access to investigational thera-
pies and to limit the use of placebo controls in the evaluation of new
drugs.25 The United States Food and Drug Administration (FDA) also
issued, in December 2006, new draft guidelines regarding access to
promising new agents before marketing approval.26

Despite these concerns, placebo controls are increasingly being
used in cancer treatment trials under specific circumstances. This is
particularly the case when there is no effective standard treatment or
when the standard of care has little effectiveness or is excessively toxic.

In an attempt to reduce the ethical concerns associated with
placebo use, some trial designs permit patients whose disease
progresses to become unblinded to the agent they are receiving and to
receive the active agent if they had been receiving placebo. Some trials
have incorporated designs and end points that might serve as surro-
gates for survival, thereby minimizing the time that patients are ex-
posed to placebo.27 However, these trial designs do not entirely resolve
the significant ethical dilemmas related to giving placebos to patients
with cancer. Also of concern is that such designs may ultimately fail to
determine an agent’s effects on important clinical outcomes, such
as survival.

This article examines the use of placebos in cancer treatment
trials from three perspectives, ethical, scientific and regulatory, and
attempts to draw conclusions about their appropriate use in cancer
drug development.

THE ETHICS OF RANDOMIZED CONTROLLED TRIALS

Randomized controlled trials are the gold standard of clinical research.
They provide the best evidence for the safety and effectiveness of
interventions. Clinical equipoise provides the most widely accepted
ethical justification for randomized controlled trials.28,29 Equipoise is
a state of uncertainty about which of two or more therapies is most safe
and effective. Theoretical or individual equipoise refers to the situa-
tion in which involved individuals (eg, physicians) are uncertain about
the comparative safety and effectiveness of different interventions.
Theoretical equipoise tends to be tremendously unstable. Any change
in evidence, the success of one patient, or the adverse effects experi-
enced by another can shift the views of individual physicians or even
patients. In 1987, Freedman28 argued that the proper ethical standard
for randomized trials should not be theoretical equipoise, but rather
clinical equipoise. He claimed that clinical research and medical prac-
tice are societal activities. The point of clinical research is to convince
the community of physicians, not any individual physician, which
therapy is the safest and most effective. Thus clinical equipoise re-
quires genuine uncertainty or disagreement about the relative merits
of two or more therapies within the expert medical community. A
randomized controlled trial is conducted to resolve this uncertainty.
Clinical equipoise entails two principles: there should be an honest
null hypothesis and participants should not receive a treatment infe-
rior to what is otherwise available in clinical practice. Although any

Table 1. Examples of Recently Reported Placebo-Controlled Cancer Treatment Trials

Agent Disease Setting Design Study

Letrozole Breast cancer Adjuvant Monotherapy Goss et al2

Sipuleucel T Prostate Asx, HRPC Monotherapy Small et al3

Celecoxib Prostate Increasing PSA Monotherapy Smith et al4

Sorafenib Renal cell Metastatic Monotherapy-RDT Ratain et al5

Sorafenib Renal cell Metastatic Monotherapy Escudier et al6

Sunitinib GIST Metastatic second line Monotherapy Demetri et al7

Marimastat Breast cancer Metastatic post first line Monotherapy Sparano et al8

R115777 Colon cancer Metastatic/refractory Monotherapy Rao et al9

Oregovomab Ovarian cancer Remission consolidation Monotherapy Berek et al10

Atrasentan Prostate HRPC Monotherapy-phase II Carducci et al11

Marimastat Small cell Metastatic post first line Monotherapy Shepherd et al12

Erlotinib Pancreas Metastatic first line Add on Moore et al13

Erlotinib Non–small-cell lung Metastatic first line Add on Gatzemeier et al14

Gefitinib Non–small-cell lung Metastatic first line Add on Giaccone et al,15 Herbst et al16

Calcitriol Prostate HRPC Add on Beer et al17

Isotretinoin Melanoma Adjuvant Add on Richtig et al18

Cetuximab Head and neck Metastatic Add on Burtness et al19

BMS 275291 Non–small-cell lung Metastatic Add on Leighl et al20

Prinomastat Non–small-cell lung Metastatic Add on Bissett et al21

Tipifarnib Pancreas Metastatic Add on Van Cutsem et al22

Tamoxifen Breast Adjuvant Add on Fisher et al23

NOTE. This table was developed by conducting a literature search of studies published in the Journal of Clinical Oncology over the past 5 years that included use
of a placebo. It is not meant to be inclusive of all placebo trials conducted in oncology.

Abbreviations: HRPC, hormone-refractory prostate cancer; PSA, prostate-specific antigen; RDT, randomized discontinuation trial; GIST, gastrointestinal stromal tumor.
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individual physician or patient may prefer one arm of the trial, the
disagreement and uncertainty within the community of experts justi-
fies the conduct of a randomized trial.

Clinical equipoise as the justification for randomized controlled
trials has been strongly criticized. Hellman and Hellman30 have ar-
gued against randomized controlled trials, claiming that individual
physicians and patients have intuitions, feelings, and views about
which intervention is best for each patient. They argue that for a
physician to permit a patient to be randomly assigned to one or the
other treatment, as if they were the same, is wrong; the physician is no
longer the advocate of the individual patient’s best interests. However,
if there is true uncertainty about the merits of the interventions, then
the patient’s interests are served by any intervention specified in the
research study, as there is no evidence to justify selecting one interven-
tion over another as better for the patient.31,32

Miller et al33 raise yet another objection to clinical equipoise,
claiming it confuses the ethics of research with the ethics of clinical
care. The goal of research, they argue, is not to provide optimal care to
individual patients, but to generate generalizable knowledge to guide
care for future patients. In this regard, a randomized controlled trial
may be ethical if the knowledge gained is valuable, even if there are
known effective therapies that are excluded from the trial. In Miller’s
view, there is no acceptance of the second principle entailed by clinical
equipoise (ie, no inferior clinical treatment). In some circumstances, it
may be acceptable to provide someone a study treatment that is not
standard of care as long as the risk-benefit ratio is reasonable. Despite
these objections, clinical equipoise remains the most widely accepted
ethical justification for randomized controlled trials.

THE ETHICS OF PLACEBO CONTROLS

If it is sometimes ethical to conduct randomized controlled trials,
when is it ethical to conduct randomized placebo-controlled trials?
There is substantial disagreement about when placebos are ethical.34,35

In general, it is argued that placebo controls are acceptable when
certain methodologic and ethical criteria are both fulfilled.36 That is,
there must be a methodologic justification for placebos, and then the
trial must fulfill ethical considerations regarding risk. Methodologi-
cally, placebo controls may be justified when they are necessary to
prove that a new treatment has efficacy in a disease with a high placebo
response rate; in a condition that waxes and wanes in severity, or has
spontaneous remissions, or has an uncertain and unpredictable
course; or when therapies exist that are only minimally effective or
have serious adverse effects; or in the absence of any effective therapy.
The use of placebos may also be justified to assure that physicians and
patients are blinded to treatment assignment so as to minimize bias in
assessment of study end points.

If none of these methodologic criteria are met, then there is no
justification for conducting a placebo-controlled, randomized trial.
Conversely, if any of these methodologic criteria are met, then a
placebo-controlled trial must fulfill several additional criteria for it to
be ethical. These criteria include that a patient randomly assigned to
placebo should not be substantially more likely than those in active
treatment group(s) to die; suffer irreversible morbidity, disability, or
other substantial harms; suffer reversible but serious harm; or suffer
severe discomfort. Importantly, these are comparative assessments.
They compare the probable or potential experience of research partic-

ipants who would receive active interventions with those who would
receive placebo. In addition, the investigator and informed consent
documents must fully disclose to potential participants the fact that
the trial involves use of a placebo control.

This justification of placebo controls seemingly disagrees with the
2000 revision of the Declaration of Helsinki.37 In Article 29, the World
Medical Association stated,

“The benefits, risks, burdens and effectiveness of a new method
should be tested against those of the best current prophylactic, diag-
nostic, and therapeutic methods. This does not exclude the use of
placebo, or no treatment, in studies where no proven prophylactic,
diagnostic or therapeutic method exists.”

Technically, whenever there exists any active treatment for a
condition, the Declaration of Helsinki presumably prohibits use of a
placebo control. It must be recognized that this view is not universally
held. Indeed, almost all other ethical guidance regarding clinical re-
search, such as that from the Council for International Organizations
of Medical Sciences, the Nuffield Council on Bioethics, the National
Bioethics Advisory Commission, and other commentators, disagree
with the Declaration of Helsinki and permit placebo controls when the
methodologic and ethical criteria delineated above are fulfilled.38

THE ETHICS OF RANDOMIZED PLACEBO-CONTROLLED TRIALS
IN ONCOLOGY

In some cases, it is clearly unethical to conduct placebo-controlled,
randomized trials in oncology. Either an appropriate methodologic
justification does not exist, or the ethical criteria are not fulfilled. The
placebo-controlled, randomized trials of ondansetron conducted in
the late 1980s and early 1990s are a commonly cited example,39-41

which raised an ethical dilemma.42 There are good methodologic
reasons to consider placebo-controlled randomized trials of antiemet-
ics. The waxing and waning nature of the condition, the spontaneous
remissions from nausea, and the high placebo response rate all provide
some methodologic rationale for using placebo controls. Indeed, in
1981, the efficacy of metoclopramide for the treatment of chemother-
apy-induced nausea was demonstrated in trials against placebo.43

Thus in the ondansetron trials, there was no ethical justification for use
of a placebo control because of the availability and proven effective-
ness of metoclopramide. When the ondansetron trials were initiated,
the use of a placebo control to manage nausea and vomiting from
highly emetogenic chemotherapeutic agents would have inflicted sub-
stantial discomfort and even reversible but serious harm on patients
and was not scientifically justified or ethically acceptable.

More recently, a phase III randomized, double-blind, placebo-
controlled study of sunitinib was conducted in patients with gastroin-
testinal stromal tumors that had failed to respond or were refractory to
imatinib therapy. Patients were randomly assigned in a 2:1 ratio to
sunitinib or placebo, and patients randomly assigned to placebo were
permitted to cross-over to active drug at the time of disease progres-
sion. Based on an interim analysis conducted during the study,
sunitinib was approved by the Food and Drug Administration (US
Food and Drug Administration) because it showed a significantly
longer time to progression compared with placebo.7 Despite the at-
tempts made to minimize patient exposure to placebo and to provide
active drug at disease progression, Joensuu44 questioned whether the
use of a placebo control was ethical in this study, as some patients
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might have experienced slower tumor progression had they continued
to receive imatinib instead of placebo.

In some cases, it is clearly ethical to conduct placebo-controlled,
randomized trials of new anticancer agents. Methodologically, such
trials can be justified if the patients have cancer, typically metastatic
cancer, for which no approved, effective therapy exists, or the treat-
ments that are available are only minimally effective and/or present
serious, even potentially life-threatening adverse effects. In such cases,
oncologists may decide to offer patients second-line, third-line, or
even fourth-line treatments that have no proven efficacy. Indeed,
physicians are frequently criticized for offering unproven treatments
to such patients. There is no evidence, it is argued, that these treat-
ments provide any tumor response, improvement in quality of life, or
prolongation of survival. Yet such treatments are far from benign; they
frequently have significant adverse effects and high financial costs. In
these cases, providing optimal palliative care in the absence of addi-
tional attempts with anticancer therapy is not only reasonable, but
usually ethically preferable.

Placebo controls have been resisted by many because they seem
to entail doing nothing for patients who are dying. However, in on-
cology, placebo-controlled trials can be ethical if they fulfill all of the
previously outlined criteria and do not simply involve the randomiza-
tion between only a sugar pill and a potentially active anticancer agent.
For the trial to be ethical, patients assigned to the placebo arm must
also receive best supportive care. During the last decade, there has been
tremendous progress in development of palliative care and expert
consultative services for pain management. Thus clinical trials that
include best supportive care should carefully delineate the elements of
such care, including consultation with appropriate experts. The use of
placebo in a randomized, controlled clinical trial that mandates im-
plementation of truly the best supportive care possible would fulfill the
ethical criteria and allow justification for the trial. Compared with the
available alternatives for those with advanced cancer—unproven
second-line, third-line, and fourth-line agents with serious adverse
effects—optimal palliative and pain care clearly is a reasonable option
in the care of these patients. It is ethically justifiable because, compared
with using various unproven therapies, optimal palliative and pain
care is not more likely to cause the patient to die, suffer serious,
irreversible harm or disability, reversible but serious harms, or sub-
stantial discomfort. Indeed, compared with unproven treatments,
palliative and pain care may provide patients less discomfort and
prevent toxicity of ineffective therapies.

ISSUES IN CLINICAL TRIAL DESIGN

In therapeutic areas outside of oncology, placebos are viewed as a
critical tool in drug development and are used routinely in phase II
and III randomized, controlled trials. In oncology, placebos have been
used far less frequently, particularly in patients with metastatic incur-
able malignancies, because of a perception that it is unethical to with-
hold active therapy from a patient. The challenge is in determining
when an agent is sufficiently active in a particular disease that it
becomes problematic for comparison to a placebo. As the purpose of
phase II trials is to determine whether or not a drug is active, it can be
argued that placebo controls are acceptable, particularly if used appro-
priately in this context.

Placebos have generally been viewed as unnecessary for phase II
evaluation of cytotoxic drugs, as the activity of such agents can usually
be determined by measuring the rate of partial and/or complete re-
sponses at the maximally tolerated dose. Tumor regression nearly
always represents a drug effect, as spontaneous remissions of most
cancers are exceptionally rare. However, molecularly targeted antican-
cer therapies, even though they may not produce tumor regression,
may still have a major effect on the natural history of a disease. The
randomized, placebo-controlled phase II trial of sorafenib in patients
with advanced renal cell carcinoma revealed a confirmed objective
response rate of only 4%—and an objective response rate of only 2%
was observed in the subsequent phase III trial—but both studies
demonstrated a marked improvement in progression-free survival.5,6

Similarly, sunitinib produced an objective response rate of only 9% in
a phase II study of patients with gastrointestinal stromal tumors45 and
a 7% response rate in a randomized, phase III placebo-controlled trial
in such patients,7 yet it significantly prolonged the progression-free
survival of patients with imatinib-refractory disease. Both drugs re-
ceived approval for marketing from the FDA based on statistically
significant and clinically meaningful improvements in progression-
free survival.

The phase II trial of sorafenib used a randomized discontinuation
(withdrawal) design.5 This trial design was first proposed in 1975 by
Amery and Dony46 as “a clinical trial design avoiding undue placebo
treatment.” In contrast with most phase II oncology trials (but consis-
tent with phase II trials outside of oncology), the phase II sorafenib
trial involved randomization, with the primary end point being the
comparison of two treatment arms. In this trial design, patients are all
initially treated with an active agent, followed by a reassessment of
disease status (Fig 1). Those patients experiencing disease progression
on treatment or who experience unacceptable toxicity are withdrawn
from study. The remaining patients, who might potentially benefit
from the drug, are then randomly assigned (double-blind) to continue
on active therapy or on placebo. In the oncology trials where this
design has been used, any patient with definite tumor regression after
the initial treatment period has been allowed to continue on the agent
in an open-label setting. After random assignment, patients are mon-
itored closely for disease progression. Those patients whose disease
worsens are unblinded and allowed to resume active therapy if they
were randomly assigned to placebo.

At least two oncology trials have been recently completed using
this design, one with sorafenib (a positive trial) and one with carboxy-
aminoimidazole (a negative trial).5,47 The design has been used exten-
sively in other therapeutic areas and has been highlighted by the FDA
as an important tool in its Critical Path Initiative.48

Progression

Response

Stable 
disease

Placebo

Active drug

Off study

Continue until PD

Assess
progression

Active
drug run 
in period

Fig 1. The randomized discontinuation trial design.27 PD, progressive disease.
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Many investigators responsible for the design and conduct of
cancer clinical trials believe that this is an appropriate use of placebos
in drug development, as placebos are used judiciously in the context of
a drug of unknown benefit. At the same time, investigators are fully
aware that the use of placebos for comparison with a drug with known
activity is problematic. However, this dilemma can conceivably be
managed with the use of cross-over designs, where patients on placebo
are allowed to receive active therapy after the primary end point has
been met. Such designs could be ethically and appropriately used in
the phase II setting in lieu of the randomized discontinuation design,
or even in phase III trials, as long as the primary end point is not
survival. In registration-directed phase III trials, regulatory bodies
would have to be willing to accept end points other than survival (ie,
surrogates for survival or other meaningful clinical benefits) as evi-
dence of clinical benefit.

Placebo controls may also be appropriate when used to minimize
bias in the comparison of active therapies when survival is not the trial
end point. In the Arimidex, Tamoxifen Alone or in Combination
trial,49 a randomized comparison of anastrozole with tamoxifen with
the combination as adjuvant therapy in postmenopausal women with
hormone-responsive breast cancer, the two active agents were com-
pared in a double-blind, randomized clinical trial with two of the three
arms including a placebo to mask the active agent so as to minimize
physician and patient bias. The primary end point was disease-free
survival. In this setting, no ethical concern exists because every patient
receives active treatment.

REGULATORY ISSUES IN PLACEBO-CONTROLLED TRIALS

The FDA grants marketing approval for new oncology drugs and
biologic agents either by a regular approval mechanism or by an
accelerated approval mechanism. Regular approval is based on dem-
onstrating that the agent under study has an effect on an end point of
mortality or irreversible morbidity or on an established surrogate for
mortality or irreversible morbidity. Accelerated approval regulations
state that the FDA may grant marketing approval for a new drug or
biologic agent for the treatment of serious or life-threatening diseases
on the basis of adequate and well-controlled trials based on a surrogate
end point that is reasonably likely to predict clinical benefit.50,51 Clin-
ical benefit is generally understood as an improvement in either quan-
tity or quality of life. Approval under accelerated approval regulations
requires that the sponsor continue to evaluate the agent to verify and
describe its clinical benefit. In both situations, substantial evidence of
effectiveness must be demonstrated.

A trial used for regulatory approval must be both ethically accept-
able and scientifically informative. The International Conference on
Harmonization has stated, “when a new treatment is tested for a
condition for which no effective treatment is known, there is usually
no ethical problem with a study comparing the new treatment with
placebo. Use of a placebo control may raise problems of ethics, accept-
ability, and feasibility, however, when an effective treatment is avail-
able for the condition under study in a proposed trial. In cases where
an available treatment is known to prevent serious harm, such as death
or irreversible morbidity in the study population, it is generally inap-
propriate to use a placebo control.”52 Thus the use of placebos or
untreated controls is nearly always unethical when therapy exists that
has been shown to improve survival or decrease serious morbidity.35,53

Initial therapy of childhood lymphoblastic leukemia and testicular
cancer are clear examples of when a placebo arm would be an uneth-
ical treatment.

TRIAL DESIGN OPTIONS AND CHOICE OF CONTROLS

In diseases where spontaneous remission and/or regression are not
observed, single-arm trials may be useful. A response rate (tumor size
reduction) is considered a direct effect of the treatment as it is not
usually observed in the untreated natural history of the disease.54 The
interpretation of single-arm trials is often problematic because it relies
on a comparison with historical data to draw inferences regarding the
activity or effectiveness of the new treatment.55 Differences in patient
populations entered in trials, unrecognized prognostic factors,
changes in supportive care, and introduction of alternative therapies
over time can confound comparisons between trial results and histor-
ical data.56 Single-arm trials seldom allow conclusions to be derived
regarding time-to-event end points, such as survival, time-to-
progression, or progression-free survival.

A randomized control design is the preferred design for demon-
strating a drug’s safety and effectiveness. The control arm could be
either an active control or placebo, if ethically appropriate. The trial
design can either be a superiority or noninferiority trial. Superiority
trials demonstrate an improvement of an end point over the control
agent. A noninferiority trial design demonstrates that a new drug is not
worse by a defined amount (margin) than a known effective treatment
on a specific clinical end point (usually survival).57 Noninferiority
trials require knowledge of the treatment effect of the control treat-
ment. This treatment effect is derived from external information,
usually multivariate analyses examining multiple trials. This external
information is preferably based on data from past placebo-controlled
trials that provided clear evidence of the effect of the control on a
clinical end point.

One type of randomized control design is the add-on design. This
design involves the addition of a new agent or placebo to be added to a
standard drug treatment. Comparisons are subsequently made be-
tween the new drug and standard drug treatment to the placebo plus
standard drug therapy. This design allows all study participants to
receive treatment and has been used in registration trials.58

The selection of a trial’s control group is critical because the
choice affects “the inferences that can be drawn from the trial, the
ethical acceptability of the trial, the degree to which bias in conducting
and analyzing the study can be minimized, the types of subjects that
can be recruited and the pace of recruitment, the kind of end points
that can be studied, the public and scientific credibility of the results,
the acceptability of the results by regulatory authorities, and many
other features of the study, its conduct, and its interpretation.”52

A concurrent control group is derived from the same population
as the test population and evaluated in the same manner as the test
population. Choices for concurrent control groups include placebo-
treated, a different dose or schedule of the study treatment, a different
active treatment, or a physician choice of control. Choosing the type of
concurrent control needed for a trial can be complex, and open dia-
logue between investigators, sponsors, and regulatory agencies is often
useful to facilitate the choice and develop the best possible trial design.
Table 2 and Fig 2 are from the International Conference on Harmo-
nization E10 guidelines Guidance for Industry: E10 Choice of Control
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Group and Related Issues in Clinical Trials.52 Table 2 lists the potential
usefulness of each type of control based on the trial objective. Figure 2
provides a decision tree to help make the most appropriate choice of
a control.

In conclusion, the need for well-designed randomized, con-
trolled trials will continue with the development of an increasing
number of agents with distinct molecular targets for which clinical
benefits are likely to be disease stabilization rather than reduction of

Table 2. Usefulness of Specific Concurrent Control Types in Various Situations

Trial Objective

Type of Control

Placebo
Active

Noninferiority
Active

Superiority
Dose

Response
Placebo �

Active
Placebo �

Dose Response
Active � Dose

Response
Placebo � Active �

Dose Response

Measure absolute effect size Y N N N Y Y N Y
Show existence of effect Y P Y Y Y Y Y Y
Show dose-response relationship N N N Y N Y Y Y
Compare therapies N P Y N Y N P Y

NOTE. Reprinted with permission.52

Abbreviations: Y, yes; N, no; P, possible, depending on whether there is historical evidence of sensitivity to drug effects.

Is there proven
effective treatment?

• Placebo control, with design
   modifications*, if appropriate
• Dose-response control 
• Active control seeking to show superiority of
  test drug to active control 
• No-treatment control, with design
   modifications*, if appropriate
• Any combination of above controls

Is the proven effective treatment
life-saving or known to prevent 

irreversible morbidity?

• Active control; superiority, or non-inferiority if
   there is historical evidence of sensitivity to drug
   effect
• Placebo control with appropriate design
   modifications*
• Dose-response control (limited cases) 

Is there historical evidence of 
sensitivity to drug effects for an 

appropriately designed and 
conducted trial (see section 1.5) 

• Placebo control, with design
   modifications*, if appropriate
• Dose-response control
• Active control showing superiority to control
• No treatment control, with design
   modifications, if appropriate
• Active and placebo controls

• Placebo control, with design
   modifications, if appropriate
• Dose-response control
• Active control showing superiority to control
• Active and placebo controls
• Active control non-inferiority

*Add-on, replacement, early escape, brief placebo period, and randomized withdrawal.

No

Yes

No

No

Yes

Yes

Options 

Options 

Options 

Options 

Fig 2. Choosing the concurrent control
for demonstrating efficacy. This figure
shows the basic logic for choosing the
control group; the decision may depend on
the available drugs or medical practices in
the region.52
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disease burden, and for which toxicities are relatively less severe than
for traditional cytotoxic agents. The use of prospectively randomized
control groups minimizes the significant risks associated with using
data from uncontrolled trials, with time-to-event end points as a basis
for drug access or approval. For example, a recent phase II trial of
gemcitabine plus bevacizumab in patients with advanced pancreatic
cancer concluded that the combination was quite promising on the
basis of the observed progression-free survival and 1-year survival.59

Yet a randomized, double-blind, placebo-controlled phase III trial of
the identical regimen conducted by a cooperative group failed to
demonstrate any benefit for bevacizumab in this setting.60 Had bev-
acizumab been approved for use in pancreatic cancer based on the
uncontrolled phase II data, patients would have been at risk for in-
creased toxicity and cost without the potential to benefit. Virtually all
parties would agree that effective new anticancer agents should be-
come widely available as soon as their efficacy and safety are conclu-
sively demonstrated. Perhaps the fastest way to improve access is the
timely completion of well-designed, definitive clinical trials that pro-
vide evidence of the utility of a new drug and support marketing
approval. In some circumstances, such trials may require the use of
placebo controls to provide convincing evidence of drug safety and
clinical benefit, and it is incumbent on the oncology community that
such studies be conducted in an ethically appropriate manner so that
patients are fully informed and protected from exposure to dangerous
or ineffective treatments. We conclude that placebo-controlled oncol-
ogy trials are scientifically feasible, ethically justifiable and may, in
some cases, be necessary or desirable to meet regulatory standards for
drug approval. The use of novel clinical trial designs such as cross-over
designs or randomized withdrawal designs, the inclusion of state-of-
the-art palliative care in clinical trials, and development of valid and
acceptable surrogates for survival are critical strategies to address some
of the ethical dilemmas associated with these trials.

This statement was developed to provide guidance to the scien-
tific community on this important clinical trial design question. Sig-
nificant questions and misperceptions about placebo use in oncology
trials exist in the general public and among cancer patients. Providing
clarity regarding the appropriate use of placebos may help assuage
concerns and potentially contribute to increased enrollment in clinical
trials. The American Society of Clinical Oncology intends to use

these guidelines on placebo use to develop patient-focused mate-
rials that may be helpful to physicians in discussing this issue with
potential trial participants. These materials may also be useful for
the American Society of Clinical Oncology to present to the public
and policymakers.

AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS
OF INTEREST

Although all authors completed the disclosure declaration, the following
author(s) indicated a financial or other interest that is relevant to the subject
matter under consideration in this article. Certain relationships marked
with a “U” are those for which no compensation was received; those
relationships marked with a “C” were compensated. For a detailed
description of the disclosure categories, or for more information about
ASCO’s conflict of interest policy, please refer to the Author Disclosure
Declaration and the Disclosures of Potential Conflicts of Interest section in
Information for Contributors.
Employment or Leadership Position: Mark J. Ratain, Datatrak
International (C) Consultant or Advisory Role: Christopher K.
Daugherty, Vitas Innovative Healthcare Corp, Vitas Hospice (C); Mark J.
Ratain, Bristol-Myers Squibb Co (C), OSI Pharmaceuticals (C), Onyx
Pharmaceuticals (C), Genzyme (C), Takeda (C), Abbott (C), Neopharm
(C), Cyclacel (C) Stock Ownership: Mark J. Ratain, Datatrak
International Honoraria: None Research Funding: Mark J. Ratain,
Bayer; Richard L. Schilsky, Novartis Expert Testimony: None Other
Remuneration: None

AUTHOR CONTRIBUTIONS

Conception and design: Christopher K. Daugherty, Mark J. Ratain,
Ezekiel J. Emanuel, Ann T. Farrell, Richard L. Schilsky
Provision of study materials or patients: Christopher K. Daugherty,
Mark J. Ratain, Ezekiel J. Emanuel, Ann T. Farrell
Collection and assembly of data: Christopher K. Daugherty, Mark J.
Ratain, Ezekiel J. Emanuel, Ann T. Farrell
Data analysis and interpretation: Christopher K. Daugherty, Mark J.
Ratain, Ezekiel J. Emanuel, Ann T. Farrell
Manuscript writing: Christopher K. Daugherty, Mark J. Ratain, Ezekiel
J. Emanuel, Ann T. Farrell, Richard L. Schilsky
Final approval of manuscript: Christopher K. Daugherty, Mark J.
Ratain, Ezekiel J. Emanuel, Ann T. Farrell, Richard L. Schilsky

REFERENCES

1. Ratain MJ, Eckhardt SG: Phase II studies of
modern drugs directed against new target: If you are
fazed, too, then resist RECIST. J Clin Oncol 22:4442-
4445, 2004

2. Goss PE, Ingle JN, Martino S, et al: Efficacy of
letrozole extended adjuvant therapy according to
estrogen receptor and progesterone receptor status
of the primary tumor: National Cancer Institute of
Canada Clinical Trials Group MA17. J Clin Oncol
25:2006-2011, 2007

3. Small EJ, Schellhammer PF, Higano CS, et al:
Placebo-controlled phase III trial of immunologic
therapy with sipuleucel-T (APC8015) in patients with
metastatic, asymptomatic hormone-refractory pros-
tate cancer. J Clin Oncol 24:3089-3094, 2006

4. Smith MR, Manola J, Kaufman DS, et al:
Celecoxib versus placebo for men with prostate
cancer and a rising serum prostate-specific antigen

after radical prostatectomy and/or radiation therapy.
J Clin Oncol 24:2723-2728, 2006

5. Ratain MJ, Eisen T, Stadler WM, et al: Phase
II placebo-controlled randomized discontinuation
trial of sorafenib in patients with metastatic renal
cell carcinoma. J Clin Oncol 24:2505-2512, 2006

6. Escudier B, Eisen T, Stadler WM, et al: Sor-
afenib in advanced clear-cell renal-cell carcinoma.
N Engl J Med 356:125-134, 2007

7. Demetri GD, van Oosterom AT, Garrett CR, et
al: Efficacy and safety of sunitinib in patients with
advanced gastrointestinal stromal tumour after fail-
ure of imatinib: A randomised controlled trial. Lancet
368:1329-1338, 2006

8. Sparano JA, Berenardo P, Stephenson P, et
al: Randomized phase III trial of marimastat versus
placebo in patients with metastatic breast cancer
who have responding or stable disease after first-
line chemotherapy: Eastern Cooperative Oncology
Group Trial E2196. J Clin Oncol 22:4683-4690, 2004

9. Rao S, Cunningham D, de Gramont A, et al:
Phase III double-blind placebo-controlled study of

farnesyl transferase inhibitor R115777 in patients
with refractory advanced colorectal cancer. J Clin
Oncol 19:3950-3957, 2004

10. Berek JS, Taylor PT, Gordon A, et al: Randomized,
placebo-controlled study of oregovomab for consolida-
tion of clinical remission in patients with advanced ovar-
ian cancer. J Clin Oncol 17:3507-3516, 2004

11. Carducci MA, Padley RJ, Breul J, et al: Effect of
endothelin-A receptor blockade with atrasentan on
tumor progression in men with hormone-refractory
prostate cancer: A randomized, phase II, placebo-
controlled trial. J Clin Oncol 21:679-689, 2003

12. Shepherd FA, Giaccone G, Seymour L, et al:
Prospective, randomized, double-blind, placebo-
controlled trial of marimastat after response to first-
line chemotherapy in patients with small-cell lung
cancer: A trial of the National Cancer Institute of
Canada Clinical Trials Group and the European Or-
ganization for Research and Treatment of Cancer.
J Clin Oncol 20:4434-4439, 2002

13. Moore MJ, Goldstein D, Hamm J, et al: Erlo-
tinib plus gemcitabine compared with gemcitabine

Placebos and Cancer Clinical Trials

www.jco.org 1377
Downloaded from jco.ascopubs.org on March 17, 2014. For personal use only. No other uses without permission.

Copyright © 2008 American Society of Clinical Oncology. All rights reserved.



alone in patients with advanced pancreatic cancer: A
phase III trial of the National Cancer Institute of
Canada Clinical Trials Group. J Clin Oncol 25:1960-
1966, 2007

14. Gatzemeier U, Pluzanska A, Szczesna A, et al:
Phase III study of erlotinib in combination with
cisplatin and gemcitabine in advanced non-small-cell
lung cancer: The Tarceva Lung Cancer Investigation
Trial. J Clin Oncol 25:1545-1552, 2007

15. Giaccone G, Herbst RS, Manegold C, et al:
Gefitinib in combination with gemcitabine and cisplatin
in advanced non-small-cell lung cancer: A phase III
trial—INTACT 1. J Clin Oncol 22:777-784, 2004

16. Herbst RS, Giaccone G, Schiller JH, et al: Ge-
fitinib in combination with paclitaxel and carboplatin in
advanced non-small-cell lung cancer: A phase III trial—
INTACT 2. J Clin Oncol 22:785-794, 2004

17. Beer TM, Tyan CW, Venner PM, et al: Double-
blinded randomized study of high-dose calcitriol plus
docetaxel compared with placebo plus docetaxel in
androgen-independent prostate cancer: A report
from the ASCENT investigators. J Clin Oncol 25:
669-674, 2007

18. Richtig E, Soyer HP, Posch M, et al: Prospec-
tive, randomized, multicenter, double-blind placebo-
controlled trial comparing adjuvant interferon alfa
and isotretinoin with interferon alfa alone in stage
IIA and IIB melanoma: European Cooperative Adju-
vant Melanoma Treatment Study Group. J Clin On-
col 23:8655-8663, 2005

19. Burtness B, Goldwasser MA, Flood W, et al:
Phase III randomized trial of cisplatin plus placebo
compared with cisplatin plus cetuximab in metastat-
ic/recurrent head and neck cancer: An Eastern Co-
operative Oncology Group study. J Clin Oncol 34:
8646-8654, 2005

20. Leighl NB, Paz-Ares L, Douillard J, et al:
Randomized phase III study of matrix metallopro-
teinase inhibitor BMS-275291 in combination with
paclitaxel and carboplatin in advanced non-small-cell
lung cancer: National Cancer Institute of Canada
Clinical Trials Group Study BR.18. J Clin Oncol
23:2831-2839, 2005

21. Bissett D, O’Byrne KJ, von Pawel J, et al:
Phase III study of metalloproteinase inhibitor prino-
mastat in non-small-cell lung cancer. J Clin Oncol
23:842-849, 2005

22. Van Cutsem E, van de Velde H, Karasek P, et
al: Phase III trial of gemcitabine plus tipifarnib com-
pared with gemcitabine plus placebo in advanced
pancreatic cancer. J Clin Oncol 22:1430-1438, 2004

23. Fisher B, Bryant J, Dignam JJ, et al: Tamox-
ifen, radiation therapy, or both for prevention of
ipsilateral breast tumor recurrence after lumpec-
tomy in women with invasive breast cancers of one
centimeter or less. J Clin Oncol 20:4141-4149, 2002

24. Comis RL, Aldige CR, Stovall EL, et al: A
Quantitative Survey of Public Attitudes Towards
Cancer Clinical Trials. Coalition of National Cancer
Cooperative Groups, Cancer Res Foundation of
America, Cancer Leadership Council and Oncology
Nursing Society, 2000. http://www.cancersummit
.org/summit_meetings.htm

25. Access, Compassion, Care, and Ethics for
Seriously Ill Patients Act (S. 1956). Introduced in the

109th Congress on November 3, 2005, by Sen. Sam
Brownback (R-KS)

26. United States Food and Drug Administration:
Expanded Access to Investigational Drugs for Treat-
ment Use. Federal Register, Vol. 71, No. 240, De-
cember 14, 2006, Proposed Rules. http://www.fda
.gov/OHRMS/DOCKETS/98fr/06-9684.pdf

27. Rosner GL, Stadler W, Ratain MJ: Randomized
discontinuation design: Application to cytostatic anti-
neoplastic agents. J Clin Oncol 20:4478-4484, 2002

28. Freedman B: Equipoise and the ethics of
clinical research. N Engl J Med 317:141-145, 1987

29. Levine RJ: Ethics and Regulation of Clinical
Research (ed 2). New Haven, CT, Yale University
Press, 1986

30. Hellman S, Hellman DS: Of mice but not men:
Problems of the randomized clinical trial. N Engl
J Med 324:1585-1589, 1991

31. Ashcroft R: Giving medicine a fair trial: Trials
should not second guess what patients want. BMJ
320:1686, 2000

32. Freedman B: A response to a purported ethi-
cal difficulty with randomized clinical trials involving
cancer patients. J Clin Ethics 3:231-234, 1992

33. Miller FG, Brody H: A critique of clinical equi-
poise: Therapeutic misconception in the ethics of
clinical trials. Hastings Cent Rep 33:19-28, 2003

34. Freedman B, Glass KC, Weijer C: Placebo
orthodoxy in clinical research I and II. J Law Med
Ethics 24:243-251, 1996

35. Temple R, Ellenberg SS: Placebo-controlled
trials and active control trials in the evaluation of
new treatments: Part 1. Ethical and scientific issues.
Ann Intern Med 133:455-463, 2000

36. Emanuel EJ, Miller FG: The ethics of placebo-
controlled trials: A middle ground. N Engl J Med
345:915-919, 2001

37. World Medical Association: Declaration of
Helsinki, 5th revision, 2000. http://www.wma.net/e/
ethicsunit/helsinki.htm

38. Lie RK, Emanuel EJ, Grady C, et al: The
standard of care debate: The Declaration of Helsinki
versus the international consensus opinion. J Med
Ethics 30:190-193, 2004

39. Cubeddu LX, Hoffmann IS, Fuenmayor NT, et
al: Efficacy of ondansetron (GR 38032F) and the role
of serotonin in cisplatin-induced nausea and vomit-
ing. N Engl J Med 322:810-816, 1990

40. Gandara DR, Harvey WH, Monaghan GG, et
al: The delayed-emesis syndrome from cisplatin:
Phase III evaluation of ondansetron versus placebo.
Semin Oncol 19:67-71, 1992

41. Beck TM, Ciociola AA, Jones SE, et al: Effi-
cacy of oral ondansetron in the prevention of emesis
in outpatients receiving cyclophosphamide based
chemotherapy. Ann Intern Med 118:407-413, 1993

42. Hait WN: Ondansetron and cisplatin-induced nau-
sea and vomiting. N Engl J Med 323:1485-1486, 1990

43. Gralla RJ, Itri LM, Pisko SE, et al: Antiemetic
efficacy of high dose metoclopramide: Randomized
trials with placebo and prochlorperazine in patients
with chemotherapy induced nausea and vomiting.
N Engl J Med 305:905-909, 1981

44. Joensuu H: Sunitinib for imatinib-refractory
GIST. Lancet 368:1303-1304, 2006

45. Demetri GD, George S, Heinrich MC, et al:
Clinical activity and tolerability of the multi-targeted
tyrosine kinase inhibitor SU11248 in patients (pts)
with metastatic gastrointestinal stromal tumor
(GIST) refractory to imatinib mesylate. Proc Am Soc
Clin Oncol 22, 2003 (abstr 3273)

46. Amery W, Dony J: A clinical trial design avoid-
ing undue placebo treatment. J Clin Pharmacol
15:674-679, 1975

47. Stadler WM, Rosner G, Small E, et al: Suc-
cessful implementation of the randomized discon-
tinuation trial design: An application to the study of
the putative antiangiogenic agent carboxyaminoimi-
dazole in renal cell carcinoma-CALGB 69901. J Clin
Oncol 23:3726-3732, 2005

48. United States Food and Drug Administration:
FDA’s Critical Path Initiative. http://www.fda.gov/oc/
initiatives/criticalpath/woodcock/woodcock.html

49. The ATAC Trialists’ Group: Anastrazole alone
or in combination with tamoxifen versus tamoxifen
alone for adjuvant treatment of postmenopausal
women with early breast cancer: First results of the
ATAC randomised trial. Lancet 359:2131-2139, 2002

50. United States Code of Federal Regulations:
Title 21-Food and Drugs. Part 314.500. Washington,
DC, US Government Printing Office, 2005

51. United States Code of Federal Regulations:
Title 21-Food and Drugs. Part 601.40. Washington,
DC, US Government Printing Office, 2005

52. International Conference on Harmonization: Guid-
ance for industry: Choice of Control and Related Issues in
Clinical Trials. Geneva, Switzerland, International Confer-
ence on Harmonization, 2000, document E10

53. Ellenberg S, Temple R: Placebo-controlled tri-
als and active-control trials in the evaluation of new
treatments: Part 2. Practical issues and specific
cases. Ann Intern Med 133:464-470, 2000

54. Johnson JR, Williams G, Pazdur R: End points
and United States Food and Drug Administration
approval of oncology drugs. J Clin Oncol 21:1404-
1411, 2003

55. Ratain MJ, Karrison TG: Testing the wrong
hypothesis in phase II oncology trials: There is a
better alternative. Clin Cancer Res 13:781-782, 2007

56. United States Food and Drug Administration:
Guidance for Industry: Clinical Trial Endpoints for the
Approval of Cancer Drugs and Biologics. May 2007.
http://www.fda.gov/cder/guidance/7478fnl.pdf

57. Rothmann M, Li N, Chen G, et al: Design and
analysis of non-inferiority mortality trials in oncology.
Stat Med 22:239-264, 2003

58. Hazarika M, White R, Booth B, et al: Pem-
etrexed in malignant pleural mesothelioma. Clin
Cancer Res 11:982-992, 2005

59. Kindler HL, Friberg G, Singh DA, et al: Phase II
trial of bevacizumab plus gemcitabine in patients
with advanced pancreatic cancer. J Clin Oncol 23:
8033-8040, 2005

60. Kindler HL, Niedzwiecki D, Hollis D et al: A
double-blind, placebo-controlled, randomized phase
III trial of gemcitabine (G) plus bevacizumab (B)
versus gemcitabine plus placebo (P) in patients (pts)
with advanced pancreatic cancer (PC): A preliminary
analysis of Cancer and Leukemia Group B (CALGB)
80303. J Clin Oncol 25, 2007 (suppl; abstr 4508)

■ ■ ■

Acknowledgment

We thank the following individuals, who provided a critical review of this manuscript and many helpful comments: Martin Abeloff, MD;
Howard Burris, MD; Alexander Eggermont, MD, PhD; Robert Erwin; Thomas Marsland, MD; Barbara McAneny, MD; Martine Piccart-

Gebhart, MD, PhD; Gregory Reaman, MD.

Daugherty et al

1378 JOURNAL OF CLINICAL ONCOLOGY

Downloaded from jco.ascopubs.org on March 17, 2014. For personal use only. No other uses without permission.
Copyright © 2008 American Society of Clinical Oncology. All rights reserved.


