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Abstract

Over the last several years there has been a growing
interest in placebo, not only as an inert control in clinical
trials, but also in the placebo effect as a group effect as
well as a reaction in individual subjects. Methodological
factors such as regression to the mean and natural
history of the disease play a role in the evaluation of
a possible placebo effect. In this report, we discuss
several factors including Pavlovian conditioning,
beliefs outcome, expectations, and other factors as
potential mediators of the placebo response. Placebo
effects are common in gastrointestinal diseases
and there seems to be no clear difference between
placebo effects in functional gastrointestinal diseases
(functional dyspepsia and irritable bowel syndrome)
and organic gastrointestinal disease (duodenal ulcer and
inflammatory bowel disease).
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INTRODUCTION

A "placebo" is an inert or sham treatment used as a
pharmacological control when assessing an active drug,
This is a standard requirement in clinical trials designed
to asses the effectiveness of drug treatment. However,

it is widely believed and there is sufficient evidence that
placebos can elicit therapeutic benefits even if the placebo
has no intrinsic effect!"”.

Over the last 50 years placebo effect has received a
good deal of attention. While Beecher” in an early form
of meta-analysis of 15 selected clinical trials, suggested
an average of 35% placebo effect, a recent quantitative
" was unable to consistently find a strong placebo
effect in the studies reviewed according to very restrictive
methodological criteria. There was a small effect for
subjective outcome measures but it was questioned
whether this effect was clinically relevant. However, both
studies can be criticized for methodological reasons. While
Beecher” included studies without a non-treatment group,
which basically does not allow any conclusions about
a possible placebo effect. Hrobjartsson & Gotzsche!”
included a wide variety of diseases, some of which are
not very likely to respond to placebo intervention. A
revised version of the study by these authors", included
more trials and revealed greater evidence for the existence
of a placebo effect. Nonetheless, the insight remains
that placebo effects are overall rather small and can vary
extensively according to the diagnosis and method of
placebo intervention. Thus, meta-analyses on placebo
effects focussing only on one type or group of diagnoses
is likely to be more informative about the circumstances
under which placebo effects are likely to occur'™,

Perhaps the most powerful placebo effect can
be elicited in patients suffering from chronic pain
syndromes'”. This is also true for experiments in healthy
subjects when pain is used as an intervention'. Placebo
analgesic effects are well established and have largely
helped to understand the neurobiology of pain-associated
placebo responsep’mflzj. In this context, the placebo effect
has been shown to be stronger when complex"” and
invasive interventions''” are used, and placebos given
at a higher frequency appear to be more effective™. In
addition to acute and chronic pain, placebo effect has
been observed in patients with depression''”, Parkinson's
7 irritable bowel syndrome (IBS)"™”, and several
other clinical conditions.

In order to structure the discussion on "placebo",
Hoffmann ¢ a/" suggested distinguishing placebo effect
from placebo response. These authors proposed that the
term placebo effect should be used to refer to an average
improvement in a group of subjects who received placebo
treatment, whereas the term placebo response should
refer to a change in the individual in response to placebo
treatment. Such a distinction is helpful in classifying the
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problems associated with the placebo effect, to identify
effects which maybe mistaken as placebo effects, and to
investigate the mechanisms underlying the true placebo
response. Two major methodological biases may be
mistaken for a true placebo response: the effect of natural
history and regression to the mean.

NATURAL HISTORY AND REGRESSION TO
THE MEAN

It can be assumed that a pathological condition, such as
for example stomach pain, will peak at some point and
then eventually subside as long as it does not follow a
chronic course. An ineffective treatment will not influence
the course of the disease, while an effective treatment
will decrease the peak and most likely flatten the slope of
the curve, such that the symptoms are either less intense
and/or will subside earlier. A successful placebo will
decrease the slope of the cutve, maybe even to the extent
an effective treatment would (in this case, the treatment
would not be superior to placebo)". However, only those
studies that include a "non-treatment group" are able
to separate natural history from a placebo effect. Thus,
even in Beecher's” first systematic analysis of the placebo
effect, some of the effects may also be attributed to other
mechanisms such as natural history and regression to the
mean™”,

Typically, subjects show individual variation of
symptoms over time. These fluctuations tend to change
towatrds the mean. The mechanism is similar to the law
of initial values: subjects starting with a high value have a
higher chance of decreasing values than subjects starting
with low values. Hoffman ez /" argue that patients
have the highest chance of secking treatment, when the
symptom level is high, or at least close to maximal. This
will most likely also be the point, where these individuals
have the highest chance to be entered into a study. Thus,
since their initial symptom level is high, they have a higher
chance for decreased symptom levels in their second
assessment, even though the decrease in symptoms is
not exclusively attributable to treatment or placebo, but
may as well be natural history or regression to the mean.
Again, the only reliable way to control for both effects,
besides blinding the study participants and the investigatot,
is an untreated control group. In their meta-analysis,
Hrobjartsson & Gotzsche! compared only clinical trials
including a no-treatment group. They concluded that often
there was only a small difference between the placebo
group and the untreated control group, with the exception
of pain treatment, where the placebo effect was more
substantial.

Regression to the mean is more pronounced in disease
states, which have a cyclical course (e.g. IBS, depression).
Thus, it can be expected, that the longer the trial lasts,
the more pronounced the effect will be. Nonetheless, the
average placebo response in patients with irritable bowel
syndrome is about 40%, even if the study period is as
long as one year”'. Moreover, factors such as the methods
used to measure symptoms (global symptom scores »s
specific symptom scores including symptom severity),
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Figure 1 Characteristics of the placebo effect and possible confounding
mechanisms compared to possible mechanisms of the placebo response!®.

and the length of the interval to be rated by the patients
retrospectively[zz], also influence whether placebo effect
can be separated from regression to the mean.

FACTORS INFLUENCING THE PLACEBO
RESPONSE

It is usually very difficult to assess the placebo effect in
clinical studies or by means of meta-analyses, since the
aim of these studies is to asses the effectiveness of an
active treatment and not the placebo. In most of these
papers, the placebo response is rather an unwanted side
effect (for methodological discussion see™?h. However,
possible mediators of the placebo response such as the
patient's expectations and classical conditioning, and less
well evaluated factors such as beliefs, have been identified.
These factors influence the "signal-to-noise ratio" which
describes the ability of the patient or the doctor to identify
a change in syrnptornsm (Figure 1).

One of the most plausible theories put forward
to explain at least some of the placebo responses, the
Pavlovian conditioning, is derived from learning theory:
the response to an inert stimulus, a neutral stimulus in
learning theory and the placebo in the healing context,
1s a consequence of its previous pairing with an active
component that induced symptom improvement. As a
consequence, the whole illness history of the patient will
influence the response to placebom: were pain killers
always successful given as pills, a placebo pill will most
likely be effective as well.

Pavlovian conditioning has been shown to influence
immunological, endocrinal, intestinal, and other body
functions™”. Moreover, Benedetti ¢ a/'" were able to
show that Pavlovian conditioning in the pain context was
able to override verbal placebo instructions. Presumably,
Pavlovian conditioning to a placebo will induce a placebo
response, which activates the same biological mechanism
as the active drug. This mechanism has been investigated
in detail for placebo analgesia. Placebo analgesia is
mediated through the endogenous opiate system and
can be blocked by the opiate antagonist naloxone, while
naloxone alone does not induce an enhancement of pain
in a non-treatment group“”’zm]]. Furthermore, in healthy
subjects placebo analgesia activates the same cortical areas
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in experimental pain as opiate analgesia' . These cortical
areas are also activated, when pain is anticipated"”.

Outcome expectations have been shown to induce
placebo responses' >, A recent experiment in patients
with IBS showed that within 15 min after rectal lidocaine
infusion, patients reported relief of both rectal pain as
well as lower limb cutaneous hyperalgesia. The placebo
(saline infusion) was also able to reduce the rectal and
limb pain, though to a lesser extend™. When the placebo
application was combined with verbal suggestion for
pain relief in another study from the same group””, the
placebo response reached the same level of effectiveness
as lidocaine.

Outcome expectations may also interact with Pavlovian
conditioning. In a recent study by Benedetti ¢z a/'", verbal
instruction was as successful in inducing placebo analgesia
by means of Pavlovian conditioning. However, this effect
was not replicated in conditioned hormonal response.
Conditioned suppression of cortisol secretion was able to
override verbal instructions, but vetbal instructions alone
were not sufficient to override the conditioned hormonal
response. These findings emphasize that placebo analgesia,
a process associated with a high level of conscious
symptom awareness, differs substantially from other

placebo responses'”.

PLACEBO EFFECTS IN PATIENTS WITH
FUNCTIONAL BOWEL DISORDERS

According to two recent meta-analyses and results of 45
published trials, the placebo response rate in functional
dyspepsia vaties between 6% and 72%"*"". The placebo
response rate in IBS (based on 50 placebo controlled trials)
ranged between 3% and 84%*,

The reason for this wide range remains unclear, but the
factors influencing the placebo response seem to be the
duration of the study™, the number of follow up visits
during the study"™ and the number of patients included
in the study”. Enck & Klosterhalfen™ reanalysed the
data compiled by Spiller™ with respect to the association
between the amplitude of the placebo effect and the
study duration. They also included the only available 1
year study”. Even considering that only three studies
lasted longer than three weeks, it appears that with longer
treatment duration, the placebo response will stabilize at
around 40%. Moreover, if the sample size is greater than
500 patients, the placebo effect tends to stabilize around
40%"". Considering the initial range (3%-84% for IBS and
6%-72% in functional dyspepsia), this finding supports the
important role of "regression to mean" as a contributing
factor to the placebo effect.

PLACEBO EFFECTS IN OTHER
GASTROINTESTINAL DISORDERS

In patients with ulcerative colitis'”, the placebo effect was
as high as 40% for subjective measures such as clinical
benefit, > 30% for endoscopic remission, and around 25%
for histological remission. However, the placebo effect was
also strongly dependent on the number of study visits: 3 ot
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Information
Drug Placebo
Application Drug True positive False negative
Placebo False positive True negative

One half of each group receiving either the drug or placebo in a blinded
fashion is informed that they have received the drug, the other half is
informed that they have received a placebo.

less visits were less likely to induce large placebo response
rates compared to 4 or more visits during the trial. Placebo
effects for Crohn's disease were on average 18% for
remission, however, there was a large inter-study variability,
ranging between 0% and 50%*. Potent predictors of the
placebo response were the number of study visits, study
duration and severity of disease at entry.

In patients with duodenal ulcer, the placebo effect
ranged between 0% and 100% (with an average of about
35%)*". In this condition, the placebo rate was dependent
on dose frequency and was 6% to 8% higher when the
medication was given four times a day compared to twice
daily"™. A high covariation between the response rates to
the active drug and the placebo response rates within and
across trials are indicative of a low verum effect and a high
rate of "spontaneous healing"m. This finding is common
in diseases with a high rate of spontancous fluctuation
and has also been reported for ulcer disease™*. The
correlation between the drug healing rate and the placebo
healing rate based on data from 117 ulcer treatment trials
was highly significant (» = 0.4). Moerman's'™ observations
strongly support the argument for the inclusion of
untreated control groups, if the true placebo response is
to be separated from "natural history".

METHODOLOGICAL ASPECTS AND
IMPLICATIONS FOR CLINICAL TRIALS

It is clear that "placebo" is not a homogeneous concept or
phenomenon. Besides general methodological problems
such as regression to the mean and natural history which
maybe mistaken as a placebo effect, the placebo response
itself and whether it occurs or not is strongly dependent
on several factors such as the disease being assessed
(e.g. pain associated symptoms are more susceptible
to placebo), variables associated with the patient (e.g.
outcome expectation and beliefs) and the doctor (e.g.
outcome expectation and instruction), and the setting (e.g
Pavlovian conditioning). It is important to control for
these variables when designing a clinical trial; however, in
the clinical setting some effects may even be desired, and it
maybe useful to consistently establish beliefs and outcome
expectations to create the "healing setting” as powerful as
possible.

In order to control for regression to the mean and
natural history in a clinical trial, an untreated control group
should be included whenever this is possible and ethically
justified. If that is not possible, the minimum control
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should be a group treated with standard therapy'. A very
useful design for the control of factors influencing the
placebo response is the "balanced placebo design™” (for
detailed discussion see'). The original design includes a
minimum of four groups, an active drug group and it's
control, placebo, and two more groups, which are varied
according to factors influencing the placebo response,
such as beliefs induced by instructions (Table 1), doctors
attention, study visits, medication regimen e#c. Such a
design if completed for an untreated control or standard
medication group, allows conclusions about the amplitude
of the placebo effect (placebo vs waiting/standard
treatment) and the components influencing the placebo
response (e.g. attention, beliefs, expectation).

CONCLUSION

In general, placebo effects manifest themselves in
subjective outcome measures'”. However, even if subjective
improvement is the most prominent change, other
studies™ show, that placebo benefits may be associated
with improvements, although not to the same extent, in
objective disease markers (endoscopic and histological
abnormalities). If, in addition to the appropriate medical
care, the patient feels good about the treatment, because
he or she shares the same outcome expectations as their
doctort, this should be a desitable benefit (for discussion of
beneficial aspects of placebo in gastrointestinal disease see™).
Placebo effects in gastrointestinal diseases are as
common as placebo effects in other diseases and constitute
a significant confounding factor in the assessment of drug
efficacy. However, since an appropriate control in clinical
trials is possible, the focus of placebo research is shifting
from being a nuisance factor in clinical trials towards
studies designed for a better understanding of the factors
influencing the placebo response in the individual and the
neurobiological basis of the placebo response.
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