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esearchers now recognize the need to completely describe

active interventions within trials.>?> However, the impor-

tance of clearly describing placebo control interventions is
not well reported or understood. Placebo controls are interven-
tions used in clinical trials that do not contain the “active” com-
ponents of the active intervention. The purpose of placebo control
interventions is to provide a baseline measure of effectiveness
against which the effects of the active interventions can be meas-
ured. Yet, placebo control interventions come in many forms,
ranging from pills and injections to sham surgery.>” The placebo
control characteristics chosen by investigators have different
effects and can contribute to either an overestimation or underesti-
mation of the benefits or harms of the active intervention.® Despite
this, placebo characteristics are clearly reported in fewer than 10%
of drug trials and fewer than 30% of nondrug trials.® This failure to
report placebo characteristics presents a barrier to the interpreta-
tion of placebo-controlled trials.

However, the extent to which placebo characteristics lead to
mistaken inferences about the benefits and harms of an active
intervention cannot be fully understood until proper reporting
of placebo characteristics becomes standard practice. Failure to
disclose placebo characteristics also makes it difficult to obtain
proper informed consent, which is an ethical problem.°

With reference to real examples, we discuss how placebo
characteristics may influence the apparent effectiveness of the
active intervention and why adequate description of interven-
tions for placebo control interventions is part of the solution.

How can choice of placebo characteristics lead
to overestimation of intervention benefits?

Characteristics of placebo control interventions can lead to over-
estimation of intervention benefits in various ways. One arises
when the placebo is not matched in appearance with the active
intervention. A 2016 review, which combined data from 36 trials,
found that as many as 44% of placebo control interventions were
not matched in terms of physical properties.!* Lack of matching
can result in inadequate blinding, because it will be easier for trial
participants, practitioners and researchers to identify placebos. A
2004 systematic review of 191 trials estimated that only a small
proportion (about 7%) of trials test whether blinding has been
successful, and when it was tested for, it was rarely successful.’2

KEY POINTS

® Clearreporting of placebo characteristics in trials is uncommon.
® Choice of placebo characteristics can lead to over- or
underestimation of intervention benefits and harms within trials.

® OQver- or underestimation of intervention effect estimates can
occur when placebo controls are not adequately matched to
experimental interventions, leading to inadequate blinding and
expectation bias.

® Placebo characteristics should be reported with the same rigour
as active interventions.

Lack of blinding can lead to exaggerated effect sizes. A systematic
review, which included data from 1973 trials, showed that trials with
unblinded participants had larger effects than trials with blinded par-
ticipants and researchers.® Failure to blind participants adequately
seems to affect outcomes because unblinded patients who know they
are receiving the active (“real”) intervention are likely to have higher
expectations about recovery than in adequately blinded patients who
believe they might be getting a placebo. A 2001 systematic review of
45 trials reported that higher expectations of recovery were shown to
positively influence patient outcomes.’ In unsuccessfully blinded
trials, the apparent intervention effect may be influenced by expecta-
tions rather than the active intervention (which is known as “expecta-
tion bias,” Figure 1). Blinding will be more easily maintained if the pla-
cebo’s visual appearance, taste and smell is the same as that of the
active intervention. This type of bias can be estimated properly only if
the placebo characteristics are adequately reported.

Even if a placebo appears identical to the active intervention,
the trial can still become unblinded if the placebo does not pro-
duce the same adverse reactions as the active intervention. For
example, a 2009 systematic review of 143 trials found that a com-
mon adverse reaction to tricyclic antidepressants is a dry mouth.*
Patients in trials of tricyclic antidepressants who get a dry mouth
might correctly suspect that they are taking the active intervention
and develop a positive expectation about recovery. Those who do
not experience a dry mouth could correctly suspect that they are
taking a placebo, possibly generating negative expectations about
recovery, leading to reporting — or even having — worse out-
comes. To prevent this expectation bias from arising, some trials
use active placebos. Active placebos are not to be confused with
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active interventions; they are placebos that contain ingredients
that cause some of the adverse effects of the active intervention.
Active placebos are more difficult to distinguish from the active
intervention, leading to more successful blinding, less expectation
bias and a more accurate (usually smaller) estimate of apparent
benefit of the active interventions. A 2004 systematic review
(nine studies) found that trials of antidepressants that used active
placebos as controls showed a smaller drug-placebo difference
than trials that used standard placebos.?

By improving the success of blinding and reducing expectation
bias, using active placebos leads to smaller but more accurate
observed benefits of active interventions compared with placebo.
However, the presence of characteristics that are intended to mimic
harmful adverse effects raises ethical issues that have been largely
ignored because of the failure to report placebo characteristics.

The use of bulking agents in placebo controls to replace the
characteristic ingredient of the active intervention may also produce
exaggerated effect sizes. For example, a 1990 randomized con-
trolled trial (RCT) of megestrol acetate as an intervention for cancer-
related anorexia showed an unexpected benefit in reducing gastro-
intestinal symptoms compared with a lactose placebo.®* However,
lactose intolerance is a common adverse effect of many interven-
tions for cancer.’” The adverse reactions to the lactose placebo
included gastrointestinal symptoms, which may have caused
patients taking the lactose placebo to have negative effects, leading
in turn to a possibly exaggerated benefit of megestrol acetate.

Overestimation of HARMS

Patients receiving the placebo may expect and
report fewer adverse effects compared with those
receiving active intervention who have been told
about the likelihood of adverse effects, leading to

an artificially large difference in reported
adverse effects

Placebos that lead to
overestimation of
intervention
benefits or harms
(largely due to unblinding)

Overestimation of BENEFITS

Patients’ lower expectations of the placebo
can contribute to artificially reduced placebo
effects and an artificially large
difference between the placebo
and active intervention

How can choice of placebo characteristics lead
to underestimation of intervention benefits?

When placebo controls contain characteristics that can positively
affect the target outcome, the apparent effect size of the active inter-
vention will be underestimated (Figure 1). For example, olive oil was
used previously in placebo controls for cholesterol-lowering drugs;*®
however, it was discovered subsequently that olive oil has
cholesterol-lowering properties of its own, rendering its use as a pla-
cebo control inappropriate. Such difficulties can also occur with
more complex placebo controls. For example, some investigators
have argued that the effects of psychotherapeutic interventions are
difficult to disentangle from placebo effects,’® and sham surgery
involves the administration of analgesia and an incision — both of
which can have therapeutic effects.’ In some instances, these could
augment the effect of the placebo.?! In an even more complex exam-
ple, sham acupuncture contains features such as acupressure and
longer consultations. Making sham acupuncture more similar to real
acupuncture is likely to improve the success of blinding. But the
increased success of blinding may come at the cost of including what
may be considered to be nonplacebo elements. In fact, acupressure
was shown in a 2008 systematic review of 10 RCTs to reduce nausea?
and in a 2018 systematic review of 32 RCTs to improve sleep quality.?
Importantly, the effects of these placebo characteristics go beyond
the general effects of being in a trial (Hawthorne effects), which affect
all trial participants.?* In trials where adequate placebo controls are

Underestimation of BENEFITS

One or more components of the placebo
can provide an independent beneficial
effect on the outcome, causing an artificially
small difference between the placebo and
active intervention

Ideal placebo
neither over-
nor underestimation of
underestimates
intervention
effects

Placebos that lead to

intervention
benefits or harms

Underestimation of HARMS

Placebo includes ingredient(s) that mimic(s)
adverse effects of active intervention and
can cause an artificially small difference
in the incidence of adverse effects
between the groups

Figure 1: How placebo characteristics can cause over- or underestimation of the apparent benefits or harms of an active intervention.
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difficult to construct, established treatment controls could be
employed (perhaps in addition to the placebo control).?

How can choice of placebo characteristics lead
to underestimation of intervention harms?

Although using active placebos can improve the success of blinding,
if the placebo characteristics are not chosen carefully, a placebo can
contribute to underestimation of the harms for an active interven-
tion. If a characteristic was introduced into a placebo to mimic an
adverse event, there will be no (or minimal) differences between the
groups in the occurrence of that adverse event by design. For exam-
ple, in trials of oseltamivir, the placebo contained dehydrocholic acid
and dibasic calcium phosphate dehydrate, presumably to mimic the
bitter taste of the active intervention (oseltamivir powder) and main-
tain blinding.® However, dehydrocholic acid can cause gastrointes-
tinal symptoms, as can oseltamivir.2” Although there was an
increased risk of gastrointestinal upset (nausea and vomiting) in the
group taking oseltamivir compared with the placebo group, this was
probably an underestimate of the true incidence of the harms caused
by the intervention because the placebo contained an ingredient
that can cause the same adverse reactions as the active intervention.

How can choice of placebo characteristics
lead to overestimation of intervention harms?

Unblinded patients who know they are taking the placebo, which
they believe to be harmless, will not have expectations about the
harms of the intervention. Unblinded patients within the same trial
who know they are taking the active intervention and have been
informed about potential harms could experience negative placebo
(nocebo) effects. We are unaware of any examples of harm overesti-
mation because of choice of placebos; however, there is evidence
that nocebo effects can be produced by what patients are told to

expect. In one RCT that compared treatment with acetylsalicylic acid
and with sulfinpyrazone in patients with unstable angina, partici-
pants were randomly assigned to receive a statement outlining pos-
sible gastrointestinal adverse effects of the drug or to not receive the
statement. Receiving the additional information about adverse
effects resulted in a sixfold increase in the number of participants
who withdrew from the trial (across both intervention and placebo
groups) because of subjective minor gastrointestinal symptoms.?

How can the reporting of placebo
characteristics in trials be improved?

The ideal placebo control in a trial is one that provides an accu-
rate baseline against which the effects of the active intervention
can be gauged. Such a placebo control will help maintain success-
ful blinding and will not contribute to overestimation or underes-
timation of the benefits or harms of the active intervention. Even
a small deviation from the ideal can have an important effect on
the interpretation of the active intervention’s benefits or harms.

Finding the ideal placebo control is difficult and may be impossi-
ble for some complex interventions. However, the extent to which
placebo characteristics can influence estimates of effect size for an
active intervention varies. For example, a placebo control that is
unlikely to enable the trial to remain blinded may be more serious in
trials with outcomes that are placebo responsive such as pain,® and
a placebo control that contains an ingredient to mimic the adverse
effect of an experimental drug could be more pertinent in trials
where the benefit-to-harm ratio for the intervention is uncertain.?
Reporting of placebo characteristics should also include aspects
such as adherence to the placebo,* because differing levels of adher-
ence between the groups can be another source of bias.

Adequate reporting of placebo characteristics allows investigators
to justify the choice of placebo characteristics, enables trial partici-
pants to make truly informed decisions about consent, and assists

Table 1: Examples of some items in the Template for Intervention Description and Replication checklist®*! and their

importance for placebo controls

Checklist item

Why (what is the rationale, theory or goal of
the elements essential to the intervention)

Example of why this detail is important

To determine the extent to which actual placebos deviate from the ideal, we need to know what
the placebo control is designed to control for. In a drug trial, this will typically be the patented

chemical(s) in the formulation. For complex interventions, such as exercise and acupuncture, this
can be more difficult but is nevertheless important to articulate.

What is in the placebo control

The colour, size and shape of the placebo can
have direct effects on the outcome.
Procedures that involve additional liquids or
food could influence the outcomes unless
these are shared in control and experimental
groups.

Who delivered the placebo control
Clinician style and communication manner
can affect outcomes.

When and how much
The number of placebo formulations and the
type of placebo can affect outcomes.

Lactose (a common placebo ingredient) is believed to have an additional benefit for some
target ailments such as gastrointestinal disorders.*?

Red, yellow and orange are associated with a stimulant effect, whereas blue and green are
related to a tranquilizing effect.*

Unless the placebo control appears similar to the senses, the patient could identify it as a
placebo, threatening the success of blinding, and excipients can also have an unanticipated
effect (e.g. using olive oil).*

More invasive sham devices can have greater effects than oral formulations.”

In general, clinicians who are women are perceived as more empathic than those who are men,
and this can affect outcomes, especially if the type of provider is not similarly distributed
between intervention and control groups.?3

+ Two tablets can have a greater effect than one.*
» Large oral formulations seem to be associated with greater effects than with small ones.®

E910 CMAJ | JULY 30,2018 | VOLUME 190 | ISSUE 30



users of the trial results to evaluate how close the placebo approaches
the ideal and interpret effects accordingly. Aided by development of
the Template for Intervention Description and Replication (TIDieR)
checklist, adequate description of active interventions has become
increasingly common.®! However, the international group of experts
and stakeholders who developed TIDieR neither focused on nor pro-
vided examples of how or why placebo controls should be described.
We encourage investigators to adequately describe placebo controls

in

trial reports because this will enable more informed critical

appraisal of placebo-controlled trials and systematic reviews of such
trials. We encourage the use of TIDieR as a basis for this. Table 1 lists
some of the items from the TIDieR checklist and provides examples of
why these details can be important for placebo controls.

Conclusion

Describing placebo characteristics enhances appraisal of intervention
effects and supports ethical trial conduct. The ideal placebo controlin
a trial is one that helps to maintain successful blinding but does not
contribute to over- or underestimation of the benefits or harms of the
active intervention. We have shown that through inadequate blinding
or the effects of placebo characteristics, the choice of placebo control
can lead to overestimation or underestimation of intervention effects.
Because the requirement of informed consent demands that patients
know what they agree to when they enrol in a trial, disclosure of pla-
cebo characteristics is also required from an ethical perspective.
Therefore, we suggest that trial registry entries, protocols and reports
contain complete descriptions of all placebo characteristics using the
TIDieR checklist as a guide, that journal editors require this and that
future reporting guidelines for interventions emphasize the need to
completely describe active interventions and placebo controls.
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