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The placebo effect in asthma: Far more complex than simply
‘‘I shall please’’
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WHAT ARE THE EFFECTS OF PLACEBOS ON

CLINICAL TRIALS?
The randomized, double-blind, placebo-controlled clinical trial

is the gold standard by which efficacy, safety, and even mecha-
nisms of action of treatments are evaluated and established. In the
planning of clinical trials in asthma, it is anticipated that a placebo
effect will occur and may often influence the interpretations of the
outcomes or the perceived overall effectiveness of the treatment.
Consequently, considerable effort is expended in the planning and
design of a clinical trial. For example, entry criteria for recruited
patients are often established to minimize the enrollment of
subjects with characteristics that might promote a placebo effect
or to avoid the selection of individuals who might be prone to a
significant placebo effect. As demonstrated by the study of Robert
Wise1 and the American Lung Association Asthma Clinical
Research Centers coinvestigators published in this issue of the
Journal, placebo effects do indeed occur in asthma studies, but
the effect of a placebo is not seen on all outcomes or under all
conditions. From our perspective, the investigation by Wise
et al1 to assess, understand, and interpret more precisely the
complexity of the placebo response will be helpful for Journal
readers. Their observations should help asthma caregivers appre-
ciate more comprehensively the placebo phenomenon in asthma
clinical trials and the possible neuromechanisms involved in the
participant’s response to treatment.
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HOW CAN RESPONSES TO PLACEBO BE

INFLUENCED?
In general, placebos have been considered inert chemical

substances. They are, however, an integral and necessary com-
ponent to a proper double-blind, placebo-controlled, randomized
clinical trial and a necessary component of these studies to
determine most accurately the actual effect of a particular
intervention. Placebos can be either tablets or inhaled inert
materials whose inclusion is intended to ‘‘please the patient’’
(ie, from the Latin definition) and provide a necessary nontreat-
ment arm by which the active intervention can be more accurately
assessed.2 However, experience with these chemically inert sub-
stances has shown that they have a demonstrable effect on a vari-
ety of outcomes in trials ranging in design from the assessment
of pain management to the control of asthma symptoms. Because
of these broad effects, investigators have begun to examine the
response to placebos more comprehensively to understand their
action more fully. Largely from studies of pain regulation, it is
now appreciated that the response to a placebo is influenced by
many patient-related factors including the conditioning and ex-
pectancy of that particular individual. It is also reasonable that
these influences be applied to asthma, where patients have had
experiences with various treatments for their disease and, conse-
quently, may have developed a conditioned expectation. To influ-
ence the response to placebo further, or for that matter an active
treatment, verbal suggestions or a more positive presentation of
the test treatment also need to be considered in light of the pa-
tient’s expectation toward the intervention or placebo. Finally, it
is also known that conditioning and expectancy may have differ-
ent effects on different symptoms or outcomes.3

WHAT DID WISE ET AL OBSERVE?
Based in part on this emerging background of information on

placebos, Wise et al1 designed a clinical trial in asthma to deter-
mine whether, and on what aspects of the measured asthma out-
comes, the type of information given on a treatment—that is,
enhanced or neutral—would influence the patient’s response to
a particular intervention. The study design was carefully crafted
to address 2 important questions: whether enhanced expectation
of benefit might account for a positive response to the placebo,
and, equally important, whether a similar approach might also im-
prove responses to the pharmacologic treatment.

To test their hypothesis, all of the enrolled participants were
required to have uncontrolled asthma as defined by an elevated
Asthma Control Questionnaire (ACQ) score, frequent use of
short-acting b-agonists, or nighttime awakening from asthma.
In their study design, the 2 principal interventions were the study
drug (montelukast vs placebo) and treatment presentation (neutral
vs enhanced of both montelukast and placebo). Key to an interpre-
tation and appreciation of their results are the 4 comparative
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conditions studied: (1) placebo 1 neutral drug presentation, (2)
placebo 1 enhanced expectancy drug presentation, (3) montelu-
kast 1 neutral drug presentation, and (4) montelukast 1 enhanced
expectancy drug presentation. This approach provided a 2 3 2
factorial design by which treatment effects could be measured
and the effect of the presentation of information on the treatments
could also be determined.

Tables II and IVof the Wise et al1 article provide, in our estima-
tion, the key findings of their study. First, montelukast caused a
significant improvement in measures of pulmonary function
compared with placebo; the enhanced message given with monte-
lukast, however, had no effect on these physiological outcomes.
With patient-reported outcomes, the investigators found the
ACQ score improved when placebo was given with an enhanced
message. Therefore the beneficial influence from the enhanced
message was limited to the placebo treatment and to the patient-
reported outcomes. No added benefit was found in association
with an enhanced message to the active treatment, montelukast,
or on measures of physiology, such as pulmonary functions.

Other studies in asthma amplify the results of Wise et al.1

Kemeny et al4 conducted a study to determine whether placebo
treatment can suppress the airway response to methacholine in
asthma. Similar to the study by Wise et al,1 an assessment was
made whether the physician-investigator introduction on the ef-
fect of the intervention—that is, communicating either a positive
or neutral expectancy to the placebo or active treatment—would
influence the response to 2 treatment arms: placebo or salmeterol.
These investigators found that pretreatment with the placebo
bronchodilator significantly reduced the bronchoconstriction re-
sponse to methacholine. In contrast, enhancing the potential ben-
efits in presenting the placebo had no effect on modifying the
response to methacholine. Finally, and as expected, salmeterol
had a greater suppressive effect on the airflow obstruction to
methacholine than placebo, but, like the placebo experience, an
enhanced presentation did not improve salmeterol’s actions.

The studies by both Wise et al1 and Kemeny et al4 indicate that
a placebo can affect certain parameters of asthma. Wise et al1 add
to our knowledge by showing that an enhanced message given
with a study treatment may have limited effects to placebo and
to asthma outcomes that were not physiologic.

HOW DO PLACEBOS INTERACT WITH THE

NEUROCIRCUITRY TO AFFECT PATIENT

RESPONSES?
The study of placebo effects has been evaluated more exten-

sively in the response to pain. By using methods to regulate pain,
investigators have begun to discover the potential neuromechan-
isms by which placebo effects may occur. To illustrate, Wager
et al5 used functional MRI to image the brain and evaluate
whether central nervous system pathways, or circuitry, may
be affected by placebo administration, and whether activation
or regulation of these central nervous system pathways could be
found in association with an alteration of the pain response.
In the study by Wager et al,5 2 hypotheses were addressed and
evaluated by functional MRI: (1) do placebos reduce the experi-
ence of pain, and (2) do placebos modulate the activity of the
pain matrix by creating expectations for pain relief to inhibit ac-
tivity in the pain-processing regions of the brain? In these elegant
studies with brain imaging to assess activation of central nervous
system regions, Wager and Nitschke3 were able to show that
administration of a placebo decreased responses in the brain
regions that are pain-sensitive. In addition, and equally important,
pain response areas of the brain were activated by expectation.
This effect of the placebo on these brain regions was then found
to be associated with a modulation of pain activity.

Wager and Nitschke3 have proposed possible mechanisms to
show how the placebo actions can be integrated in the brain’s
response to pain (Fig 1). Their concept proposes that verbal sug-
gestions will affect the expectancy, but not necessarily condition-
ing processes, and these effects can then be translated to
peripheral physiology. The findings of Wise et al1 and Kemeny
et al4 add to our growing fund of knowledge in this area by dem-
onstrating that there is also a variability by which nonphysiolog-
ical outcomes are likely to be affected by placebo and the
expectancy message given with the treatment.

SUMMARY
Wise et al1 have added to our understanding and appreciation of

the complexity underlying the response to placebos in asthma.
When readers now evaluate data in light of a placebo response,
it should become insightful for them to consider many variables,
such as the effects measured, the disease being assessed, and the
mode of presentation used in the trial—enhanced or neutral. Fur-
thermore, studies evaluating placebo effects have helped to indi-
cate the potential involvement of brain circuitry in these
responses, as well as treatment determinants. Placebo responses
are complex but an integral component of many clinical trials
in asthma. To appreciate fully the impact of the placebo, aside
from the ‘‘I shall please’’ action, it is now important to realize
that a science underlies the placebo and the patient’s response
to it. The work of Wise et al1 has added to this information in a
most meaningful way and has made us more appreciative of the
response to placebos.
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FIG 1. Diagram showing relationships between placebo treatment, internal

regulatory processes, and outcomes. A challenge in placebo research is

identifying the internal processes that are engaged by treatment and their

brain substrates. Conditioning and expectancy may act on common or

unique brain pathways, and the relationship between them may vary

across disease processes and treatments. Another challenge is in identify-

ing placebo effects on specific outcomes within the brain and periphery.3

(Reprinted with permission)
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