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There are valid scientific and ethical considerations for using a
control group in a clinical trial. Placebo-controlled trials are justifi-
able when they are supported by sound methodologic consider-
ation and when their use does not expose research participants
to excessive risk of harm. Consideration should be given to “best
available therapy” control groups in the evaluation of a new therapy
or intervention over an existing therapy. Investigators should keep
in mind that one should not sacrifice the scientific merit of a trial
to include a best-available-therapy control group as long as the
placebo control group poses little harm to participants and, impor-
tantly, the trial offers potential benefit to the subject. The pros and
cons of using placebo versus best-available-therapy control groups
are discussed.
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The investigator trying to decide the optimal study design to
address a specific scientific hypothesis has to consider various
options for control groups. There are valid scientific and ethical
considerations for using a control group in a clinical trial. In
deciding the optimal trial design, one may choose to have no
control group, a placebo or sham control group, a usual-care
group, an active treatment group using an approved therapy or
intervention, or a control group that receives “best available
therapy.” The selection of which control group to use is critical
to the success of any trial investigating a new therapy or
intervention.

RATIONALE FOR CONTROL GROUP

What is the rationale for the use of a control group in clinical
research? The guidelines for biomedical research published by
the Council for International Organizations of Medical Sciences
have established that a clinical trial cannot be justified ethically
unless is it capable of producing scientifically reliable results (1).
Similarly, scientifically invalid research is unethical in that it
exposes research subjects to risk without any possible benefit.
Therefore, it is important to keep in mind that one must have
a scientifically valid study in the selection of a control group. In
addition, it is important to note that a randomized controlled
trial is not a form of individualized medical therapy. It is a
scientific tool for evaluating treatments in groups of research
participants with the aim of improving the care of patients in
the future (2).
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There are numerous examples in the literature regarding
studies that have demonstrated initial findings that were subse-
quently proven wrong because of a lack of a control group. An
interesting example is a recent cardiology study that examined
the effect of a cardiac pacemaker on the risk of vasovagal syn-
cope (3). Previous small, unblinded, controlled trials of pace-
maker therapy demonstrated a decrease in the incidence of syn-
cope when compared with standard treatment. The results of
these trials were interpreted as being favorable for the use of a
pacemaker to reduce vasovagal syncope. However, in a follow-
up study, which compared an active pacemaker with a pacemaker
for sensing only (surgical sham control), active pacing did not
reduce the risk of recurrent syncope in patients with vasovagal
syncope. Therefore, the use of a control group in this instance
was ethically justifiable. If the original study had used a sham
pacemaker, it would have likely resulted in a different outcome
and fewer patients would have been exposed to risk of complica-
tions from inserting a pacemaker.

RATIONALE FOR BEST AVAILABLE THERAPY AS A
CONTROL GROUP

The World Medical Association (WMA) Declaration of Helsinki
states specific concepts with regard to the use of a control group:

The benefits, risks, burdens, and effectiveness of the new methods
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,
or therapeutic methods exist. (Reference 4, paragraph 2a)

In a Note of Clarification on paragraph 29 added in 2002,
the WMA stated that

. . . extreme care must be taken in making use of a placebo control
trial and that, in general, this methodology should only be used in
the absence of existing proven therapy. However, a placebo con-
trolled trial may be ethically acceptable, even if proven therapy is
available, under the following circumstances: (a) where for compel-
ling and scientifically sound methodologic reasons its use is necessary
to determine the efficacy or safety of a prophylactic, diagnostic, or
therapeutic method; (b) where a prophylactic, diagnostic or therapeu-
tic method is being investigated for a minor condition in the patients
who receive placebo will not be subject to any additional risk of
serious or irreversible harm.

This revised statement regarding the use of placebos still leaves
certain concepts open to interpretation. For example, it is not
clear when a therapy is considered “proven” because most clini-
cal trials are highly selective and eligibility criteria exclude many
patients with a given disorder. Also, there is ambiguity about
what constitutes a “minor” condition, and the possibility of seri-
ous or irreversible harm may not always be easily appreciated.

RATIONALE FOR PLACEBO AS A CONTROL GROUP

Despite the recommendations by the World Medical Associa-
tion, there is substantial support for the use of a placebo control
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group in clinical trials. There are several methodologic reasons
to include a placebo-controlled group as opposed to an active
control group. First, the use of a placebo group in a double-
blind, randomized, controlled trial is the most rigorous test of
treatment efficacy for evaluating a medical therapy. Second,
placebo-controlled trials can be conducted with fewer patients
than active control trials. This is because trials with a placebo
group offer the opportunity to compare outcomes under condi-
tions in which there is maximal “treatment separation” (group
exposed to an investigational treatment vs. group not exposed
to the same investigational treatment), increasing the likelihood
of detecting beneficial and/or harmful treatment-related effects
(i.e., increased statistical power). This has ethical implications
because fewer subjects are potentially exposed to toxic or inef-
fective treatments. Third, a placebo group can be used as an
“add on” to standard of care in comparison to an investigational
treatment added to standard of care. Therefore, the true added
benefit (or risk) of the new therapy could be evaluated. Fourth,
when one compares a new treatment to a standard-of-care ther-
apy, if there is a high rate of placebo response or if the standard
treatments are only partially effective a placebo-controlled trial
is justified. Last, placebo-controlled trials are essential in the
selection of trial endpoints when subjective measures (vs. objec-
tive measures) are used because there are often immense varia-
tions in the way persons perceive and report patient-reported
outcomes. This is especially true for studies involving pain relief,
depression, and asthma.

There may also be indirect benefits from trials in general
that are particularly applicable to placebo groups. For example,
participants often benefit in the placebo control group from the
attention that they receive from the study investigators and staff
as well as from the ancillary treatments and diagnostics they
receive as part of a study trial. In addition, medications are
provided as part of the study to which the patients would not
otherwise have access.

RATIONALE FOR PLACEBO AS A CONTROL GROUP IN
ASTHMA TRIALS

Let us further evaluate the use of the placebo-controlled trials
in the evaluation of new therapies for the treatment of asthma.
It was once believed that airway bronchoconstriction was a physi-
ologic response that was an objective measure and unlikely to
be induced by suggestion. However, studies have now shown
that saline inhalation (placebo used in most inhalation studies)
can cause bronchoconstriction when the subjects were told that
the saline therapy was a bronchoconstrictor (5, 6). Interestingly,
anticholinergic agents blocked this placebo-induced broncho-
constriction. Furthermore, placebo bronchoconstriction can be
reversed by inhaling saline if it is portrayed as a bronchodilator
(7). The magnitude of response to active bronchoconstrictors or
bronchodilators is also influenced by the information that is given
to the subjects about what they should expect. Furthermore, in
numerous trials, subjects with asthma who have been assigned
to placebo have demonstrated improvement in symptoms, qual-
ity of life, and even in lung function, such as FEV1. In general,
the placebo effect in asthma can be as great as 30 to 50% de-
pending on which endpoint is chosen.

With this large effect from placebo, the use of a “best available
therapy” as a control group may be flawed. If there is a large
effect from the investigational treatment and from the best avail-
able therapy, one may incorrectly conclude that both therapies
are effective. However, the same magnitude of effect could have
been seen with a placebo group as well. For example, a recent
study by the American Lung Association Asthma Clinical Re-
search Centers compared “add on” low-dose theophylline, mon-

telukast, and placebo; all three arms were added to standard-
of-care therapy (8). Using the primary endpoint of “episodes of
poor asthma control,” the rates (event/person/year) were 4.9
(95% confidence interval [CI], 3.6–6.7) with low-dose theophyl-
line, 4.0 (95% CI, 3.0–5.4) with montelukast, and 4.9 (95% CI,
3.8–6.4) with placebo (Figure 1). If the only comparison arm
had been montelukast, one could have incorrectly concluded
that the low-dose theophylline was as good as the montelukast.
Instead, the correct conclusion was that neither low-dose theoph-
ylline nor montelukast was different than placebo.

CLINICAL EQUIPOISE IN PLACEBO-CONTROLLED
TRIALS

One argument proposed by Freedman (9) and Michels and Roth-
man (10) against placebo-controlled trials is that they potentially
violate the concept of clinical equipoise when proven effective
therapy is available. Clinical equipoise refers to the state where
clinicians are unsure whether the new treatment or intervention
is as good as the standard treatment. Those who reject the use of
placebo-controlled trials argue that they violate the therapeutic
obligation of physicians to offer optimal medical care. In other
words, they compromise the patient’s right to receive the best
care possible and violate the ethical principle of therapeutic
beneficence. Furthermore, these clinicians have argued that,
when proven therapy exists, the use of a placebo-controlled trial
lacks both scientific and clinical merit.

Miller and Brody have countered these arguments by stating
that this rejection of placebo-controlled trials represents errone-
ous ethical guidance because it ignores two valid concepts (11).
First, there is a distinction between clinical trials and treatment
in clinical medicine. In other words, investigators are not offering
personalized medical care to the participants in a clinical trial.
Randomized, controlled clinical trials are very different from
the clinical care that a patient receives in the patient–provider
relationship. Second, there are methodologic limitations of ac-
tive control trials that violate the condition of clinical equipoise.
Placebo-controlled trials are ethically justified when they are
supported by sound methodologic considerations and when their
use does not expose research participants to excessive risk of
harm. However, physician investigators have the obligation not
to exploit participants for the sake of scientific investigation.

Figure 1. Comparing best available therapy with placebo-controlled
group. Annualized rates of exacerbations by treatment assignment in
the Low-Dose theophylline Or montelukast (LODO) trial. Reprinted by
permission from Reference 8.
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PRO: BEST-AVAILABLE-THERAPY CONTROL GROUP

There are several reasons to support the use of a best-available-
therapy control group. Best-available-therapy control groups
work well in late phase II and III trials where the goal is to test
a new therapy in the planned manner of use in the general
population (12). The use of best-available-therapy control
groups also provides pivotal evidence of efficacy and provides
further information with regard to potential side effects from
that medication. This allows one to weigh the balance between
efficacy versus side effects between two different therapies. Fur-
thermore, the use of a best-available-therapy control group
allows one to avoid the ethical concerns of not providing treat-
ment, as in a placebo-controlled trial.

The use of best available therapy is appropriate when a stan-
dard of therapy already exists for a condition. In the Leukotriene
Modifier or Corticosteroid or Corticosteroid–Salmeterol
(LOCCS) trial, the researchers posed the following question:
Can patients with mild asthma that is well controlled with a
low-dose inhaled corticosteroid (fluticasone proprionate, 100 �g
twice daily) be switched to an oral therapy (montelukast, 5 mg
or 10 mg once daily) or combination therapy (fluticasone/salmet-
erol, 100/50 �g/d) without undergoing worsening asthma control
or treatment failure (13)? In the LOCCS trial, 500 participants
were randomized in a three-arm study to continuation of the
active standard of care (inhaled fluticasone twice daily) or were
randomized to “step down” therapy with an oral agent (montel-
eukast) once daily or a combination therapy (fluticasone/salmet-
erol) once daily (Figure 2). A best-available-therapy group used
as the control group in the LOCCS trial (inhaled fluticasone
twice per day) was compared with two alternatives for stepping
down therapy (montelukast or inhaled combination fluticasone/
salmeterol once per day). The investigators believed that the
use of a placebo control group was not ethically justifiable given
that inhaled corticosteroids (a long-term controller) is the stan-
dard treatment of mild asthma (14). Therefore, the withdrawal
of inhaled corticosteroids after the run-in phase of this trial for
those randomized to placebo was not believed to be ethically
justifiable. The LOCCS trial demonstrated that montelukast in
step-down therapy for mild asthma was inferior to fluticasone/

Figure 2. Comparing best available therapy without placebo control.
LOCCS (Leukotriene Modifier or Corticosteroid or Corticosteroid–
Salmeterol) treatment failures. Reprinted by permission from Reference
13.

salmeterol once daily or to continuation of inhaled fluticasone
twice daily (best available therapy). Therefore, the withdrawal
of one or more components of therapy before randomization is
an important consideration in the selection of an active compara-
tor versus the use of a placebo control.

CON: BEST-AVAILABLE-THERAPY CONTROL GROUP

There are several potential reasons for rejecting the use of the
best available therapy as a control group in the design of a
clinical trial despite the recommendations by the World Medical
Association (4). First, a new therapy or intervention may not
be superior to a best available therapy but offers advantages in
terms of safety, tolerability, or convenience (compliance) (12).
Second, there may be methodologic limitations in using a best-
available-therapy control group. For example, there may be dif-
ficulty in demonstrating similarity to an existing therapy, as in
a noninferiority trial, due to sample size issues or reduced efficacy
of the therapy. Or, there may be difficulty in standardizing the
treatment for all subjects in the trial. Third, without having a
concurrent placebo arm to compare with, one has to rely on
indirect evidence that the trial actually showed clinically impor-
tant efficacy or difference in therapy. It could be that an “equiva-
lent” outcome in a trial occurred because the best available
therapy and the investigational treatments were not efficacious.
Last, the quality of the trial may be impaired by the use of
the best-available-therapy group in terms of demonstrating a
consistent effect when using an active control group (12). For
example, the active comparator may not have the same effect
in the patient population that it had in previous trials (e.g., �-
blockers in the treatment of hypertension) because the charac-
teristics of the study population may have changed.

CONCLUSIONS

Placebo-controlled trials are justifiable when they are supported
by sound methodologic consideration and when their use does
not expose research participants to excessive risk of harm. How-
ever, investigators should always consider best-available-therapy
control groups in the evaluation of a new therapy or intervention.
This is especially true when one wants to provide evidence of
improved efficacy of a new therapy over an existing therapy.
Furthermore, one should consider the use of best-available-ther-
apy control groups when the use of placebo control group would
not be ethically justifiable, as in a situation in which patients
would not receive the standard of therapy. Last, investigators
should keep in mind that one should not sacrifice the scientific
merit of a trial to include a best-available-therapy control group
if the placebo control poses little harm to participants and, impor-
tantly, the trial offers potential benefit to the subject.
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