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Abstract

Large placebo effects are typically reported in clinical drug trials and evidence

suggests placebo effects have increased over time. The diminishing drug–pla-

cebo difference calls into question the effectiveness of pharmacological

treatments and provides a challenge to prove the effectiveness of new

medications. This chapter discusses explanations for the increasing placebo

effect. It highlights the contribution of spontaneous remission to the improve-

ment in placebo groups, but focuses particularly on the role of patient and

clinician expectations. Certain characteristics of the trial design can influence

the formation of patient expectations and, subsequently, true placebo responses.

Side effects in clinical trials may also contribute inadvertently to placebo
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responses. Side effects after starting medication can inform participants about

their allocation to an active treatment group. Thus, they may enhance

expectations of improvement and contribute to nonspecific effects in clinical

trials. It is argued that specific and nonspecific effects interact in drug groups of

clinical trials. This interaction influences drug–placebo differences in clinical

trials (i.e., trial sensitivity). Future research should aim to identify which patients

will respond best to drugs and those who may be better treated with placebos.

Keywords
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1 Introduction

Double-blind randomized placebo-controlled trials (RCT) have been the standard

research design to investigate the effect of a new pharmacological substance on a

medical condition since the 1950s (Hill 1990). Placebo interventions may consist of

pharmacologically inactive pills or other sham treatments. In RCTs, patients are

randomized to either an active drug arm or a placebo arm, and patient outcomes in

both study arms are contrasted. Thus, RCTs seek to disentangle the specific effect

of the pharmacological substance under investigation from nonspecific effects of

the treatment. Nonspecific effects manifest themselves as an improvement in the

placebo arm. This improvement is partly due to phenomena such as symptom

fluctuation or statistical artifacts. According to Enck and colleagues (2013), the

term “placebo effect” will be used in this chapter to denote all symptom changes in

the placebo group, irrespective of their origin. There are different mechanisms

underlying this phenomenon, including spontaneous remission, regression to the

mean, natural course of a disease, biases, and true placebo responses. The term

placebo response, therefore, will be reserved for the neurobiological and psycho-

physiological response of an individual to an inert substance or sham treatment that

is mediated by factors of the treatment context.

The double-blind RCT design makes several basic assumptions (Enck

et al. 2013). First, nonspecific effects should be identical in placebo and drug

arms. True placebo responses due to expectancy and learning mechanisms should

therefore be equally present in placebo and active drug arms. Secondly, the

nonspecific effect in the placebo group should be independent of the drug. Thirdly,

the improvement in the placebo group should be constant, i.e., it should not change

over the course of the trial, or, at least, changes of nonspecific effects over the

course of treatment should be parallel in drug and placebo groups. Lastly, the

outcome in the active drug group is thought to indicate clinical relevance, i.e., to

mirror the drug’s effectiveness in clinical practice. Specific and nonspecific effects

must be additive in order to identify the drug-specific effect by means of comparing

the symptom change in the active drug group with the change in the placebo group.
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This chapter discusses empirical evidence for placebo and nocebo phenomena

that challenges these assumptions. It leads to the question of whether we are

drawing the right conclusions from the placebo groups of clinical trials. It focuses

on placebo arms in psychopharmacology trials, since notably strong placebo effects

have been observed in clinical trials involving psychiatric disorders (Kirsch

et al. 2008; Price et al. 2008; Rief et al. 2011b). The discussion is therefore of

particular relevance to psychopharmacology trials.

2 The Placebo Effect in Psychopharmacology Trials

Psychopharmacological drug trials often report significant symptom improvement

in their respective placebo arms. This is especially true for antidepressant pharma-

cological treatment. Based on the results of published antidepressant drug trials,

30 % of patients in the placebo group respond to treatment, compared to 50 % of

patients in the active medication arm (Walsh et al. 2002). This may still underesti-

mate the prevalence of the placebo effect, since serious concerns about a publica-

tion bias in the antidepressant trial literature have been raised. Among

74 antidepressant trials registered with the Food and Drug Administration (FDA),

31 % of the trials, accounting for 3,449 study participants, were not published

(Turner et al. 2008). Publication was associated with study outcome, with lower

probability of publication for studies that were viewed by the FDA as having

unfavorable results for the investigational treatment.

Kirsch and colleagues analyzed both published and unpublished data from the

Food and Drug Administration (FDA) for a subgroup of four new-generation

antidepressant drugs (Kirsch et al. 2008). They reported a strong placebo effect

that questioned the clinical effectiveness of antidepressant treatment. When

changes in the Hamilton Depression Rating Scale (Hamilton 1960) were considered

as primary outcome, patients in active drug groups demonstrated a weighted mean

improvement of 9.6 points on the scale, while patients assigned to placebo groups

reported 7.8 points improvement. The mean drug–placebo difference therefore

amounts to only 1.8 points. This has led researchers to claim that up to 75 % of

the positive effect of antidepressant medication is accounted for by placebo effects

(Kirsch et al. 2008). Reanalyses of the FDA data (Fountoulakis et al. 2013; Horder

et al. 2010) have questioned the statistical approach of Kirsch and colleagues and

have argued in favor of drug-specific antidepressant effects. However, these new

analyses have not reached substantially different conclusions and have inadver-

tently corroborated the substantial magnitude of nonspecific effects.

2.1 The Relevance of Spontaneous Remission

The improvement seen in placebo arms of clinical trials only partially represents a

true placebo response. A portion of change over the study course is likely to be

caused by symptom fluctuation, i.e., spontaneous improvement or worsening in a
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patient’s disease. Epidemiologic surveys report high spontaneous remission rates

for depression (Rhebergen et al. 2009, 2011; Wells et al. 1992). However, data from

these naturalistic study designs cannot evaluate the effect of treatment on the

observed course of depressive symptoms and the proportion of treated and

untreated depressed study participants in the sample. In order to assess the true

placebo response, a comparison of placebo groups with untreated control groups

that demonstrate the natural course of the disease is needed. Unfortunately, data

from no-treatment control groups from antidepressant treatment trials are scarce: in

psychopharmacological trials, no-treatment control groups are not considered a

valid and necessary control condition (Laughren 2001). Additionally, the inclusion

of a no-treatment control group raises ethical concerns, since patients are left

without treatment. The scarcity of natural course data from psychopharmacological

trials is illustrated by a recent meta-analysis (Krogsboll et al. 2009). The meta-

analysis attempted to quantify the spontaneous improvement in RCTs, based on a

Cochrane review of the effect of placebo interventions across different medical

conditions (Hrobjartsson and Gotzsche 2004). Only three-armed trials with

no-treatment groups, placebo groups, and active treatment groups were included.

Across all medical conditions, only 5 of 37 trials with this design employed a

pharmacological treatment. For antidepressant treatment, only three 3-armed trials

could be identified, and two of these trials used non-pharmacological interventions.

Based on the paucity of data, it is very difficult to draw definite conclusions about

the contribution of spontaneous remission to the observed symptom changes in

placebo groups of antidepressant pharmacological trials.

Data concerning spontaneous improvement come primarily from trials of psy-

chotherapeutic interventions for depression. Waitlist-controlled trials offer the

treatment under investigation to patients of the control group only after a fixed

waiting time, and observe the natural course of the disease during the wait.

However, change in a waitlist group may be caused by various factors. While

symptom fluctuation, spontaneous remission, and regression to the mean are obvi-

ous factors of influence, it is also necessary to consider other explanations

(Arrindell 2001). Patients randomized to a waitlist may be disappointed about the

wait, potentially resulting in an exacerbation of symptoms and an underestimation

of spontaneous remission. On the other hand, diagnostic assessments during the

wait may exert therapeutic benefit, and a guaranteed treatment option may induce

hope and thus lead to additional improvement above natural course. It is also

unclear whether patients who are enrolled in psychotherapy trials and patients

enrolling in psychopharmacology trials are comparable regarding for example

symptom severity or other disease-specific characteristics: if not, their spontaneous

symptom change may not be identical. In spite of the limited explanatory power of

waitlist control groups, they provide the best estimate of spontaneous remission

effects. Therefore, focusing on psychotherapy trials, a recent meta-analytic review

has attempted to investigate the contribution of spontaneous improvement to the

symptom changes in placebo groups of antidepressant trials (Rutherford

et al. 2012a). The authors report a medium effect size for the change in depression

scores in the waitlist group. This translates to a mean improvement of four points on
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the Hamilton Rating Scale for Depression (Hamilton 1960) in waitlist control

groups. In placebo groups of antidepressant drug trials, an average improvement

of 8 points on the scale has been reported (Kirsch et al. 2008). Since these results are

based on different data sets, they cannot be compared directly. However, the

estimated improvement in waitlist control groups is unlikely to account for the

full magnitude of the placebo effect seen in antidepressant trials. This highlights the

relevance of true placebo responses. To summarize, preliminary evidence argues

that placebo effects in antidepressant clinical trials are substantially more than only

spontaneous remission. Due to the paucity of data, however, additional explanatory

factors need to be taken into account when interpreting the symptom change in

placebo arms.

2.2 The Increasing Power of Placebo

An increasing number of clinical trials in psychopharmacology fail to demonstrate

the superiority of active medication over placebo. Substantial improvement in their

respective placebo arms is considered an important explanatory factor for the high

failure rate in clinical trials, including antidepressant medication in both adult

populations (Khin et al. 2011) and pediatric populations (Bridge et al. 2009), and

antipsychotic drugs (Kemp et al. 2010). A recent meta-analysis investigated the

effectiveness of second-generation antipsychotic drugs in placebo-controlled RCTs

(Leucht et al. 2009). Thirty-seven RCTs representing data from over seven thou-

sand patients diagnosed with schizophrenia were included and analyzed concerning

13 different outcome measures. Forty-one percent of patients responded to the drug

compared with 24 % of patients who responded to placebo. Effect sizes varied

across the treatment outcome, but they were all of only moderate size (standardized

mean difference �0.51 for “overall symptoms” as predefined primary outcome).

Meta-regression showed a decline in drug–placebo differences over time and a

funnel plot suggested the possibility of publication bias. This bias indicates a

selective publication of trials that demonstrate a significant superiority of the active

medication and possibly report larger drug–placebo differences. This could mean

that the already substantial placebo effect observed may be only a conservative

estimate.

A decline in drug–placebo differences has already been reported in other meta-

analyses of antipsychotic trials (Chen et al. 2010; Kemp et al. 2010; Potkin

et al. 2011), and it is mirrored in antidepressant trials (Khin et al. 2011; Rief

et al. 2009b; Walsh et al. 2002). The so-called “publication year effect” describes

that the reported magnitude of placebo effects over the years has grown steadily,

while experimental design has fundamentally stayed the same. Various

explanations have been proposed for this effect: changes in the populations

included in the trials or decreasing quality in the implementation of recent trials

could contribute to this finding. To cite one example, the number of trials conducted

outside the United States of America has increased. Region of data acquisition

(U.S. trials versus non-U.S. trials) has been implicated as a factor of influence for
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diminished drug–placebo differences in antipsychotic drug trials (Chen et al. 2010),

but not in antidepressant trials (Khin et al. 2011). From a statistical point of view,

larger effect sizes may originate from increased sample homogeneity in clinical

trials. More homogeneous samples artificially inflate the effect size since effect

sizes are calculated by dividing the mean difference by the pooled standard devia-

tion. Indeed, evidence for increased sample homogeneity over time has been

reported, for example, in a moderate association of the standard deviation of

baseline depression scores with publication year (Mora et al. 2011). Nevertheless

this finding can only partially explain the magnitude of the publication year effect.

Therefore, our meta-analysis investigated alternative explanations focusing on

methods of assessing treatment outcome and their potential role in the publication

year effect. Like Walsh and colleagues (2002) we found that effect sizes based on

observer ratings in antidepressant trials correlate significantly and substantially

with publication year (Rief et al. 2009b). If, however, effect sizes in placebo groups

based on patient self-ratings were considered, these ratings demonstrated no signif-

icant association with publication year. Thus, while observer ratings demonstrate an

increasing placebo effect, this trend is not apparent in the patients’ self-ratings. To

explain this surprising finding it is helpful to consider not only the role of patient

expectation for placebo responses but also the role of clinician expectation about

the trial. Trials of an investigational treatment that is likely to be perceived as

ineffective by the study personnel report extremely low placebo effects (Shelton

et al. 2001). In line with Fava and colleagues (2003), we would argue that clinician

expectations about the effectiveness of antidepressant medication have probably

increased over time, for example, through positive clinical experience with antide-

pressant pharmacotherapy. Clinician expectation may therefore be more positive

than patient expectation and thus contribute to the increase of the placebo effect.

However, this hypothesis awaits further investigation. Nevertheless, the diverging

pattern of effect sizes in placebo groups based on observer ratings and patient self-

ratings certainly questions the exclusive role of observer ratings as the gold

standard of outcome assessment.

2.3 The Impact of Trial Design on Placebo Responses

While the impact of different assessment methods has already been discussed in the

previous section, there are other additional characteristics of the trial design that

influence the magnitude of the placebo response. Among these, characteristics that

have been investigated in psychopharmacology trials (Alphs et al. 2012; Enck

et al. 2013; Papakostas and Fava 2009) are:

• The duration of the clinical trial

• The number of active treatment groups or presence of a placebo group

• The number of study visits

• The use of placebo run-in phases

• Crossover design

278 B.K. Doering et al.



• Flexible or fixed dosing regimes

The next section will discuss two trial characteristics that may result in changes

in patient expectations based on examples from psychopharmacology trials: the

number of treatment arms and effects of blinding/concealment.

An important factor of the trial design is the blinding. Double-blind design

involves the blinding of study personnel and raters who evaluate the outcome.

Additionally, it pertains to the blinding of patients since absent or deficient patient

blinding may confound the trial outcome. While most psychopharmacological trials

are designed as double-blind randomized controlled trials, a minority of trials are

conducted with an open-label design, i.e., both study participants and study person-

nel are informed about the individual allocation to treatment arms. Additionally,

some trials may be conceptualized as double blind but blinding may be broken

inadvertently (cf. onset sensations). In a double-blind comparison of alprazolam,

imipramine, and placebo for panic disorder, the majority of both patients and

physicians were able to correctly guess the assignment to active treatment and

placebo arm, respectively. Additionally, physicians were also able to accurately

guess the type of active treatment that a patient had been assigned to (Margraf

et al. 1991).

The influence of blinding has been demonstrated impressively in a meta-analysis

of antipsychotic drugs versus placebo for relapse prevention in schizophrenia

(Leucht et al. 2012). The analysis included randomized trials of patients with

schizophrenia who were continued or withdrawn from antipsychotic medication

after an initial stabilization period. Relapse between 7 and 12 months was defined as

primary outcome and assessed by clinical judgment, e.g., need for medication or

rating scales. As anticipated, all antipsychotic drugs were more successful at

preventing relapse than placebo. Additionally, however, a significant difference

emerged between blinded and unblinded studies. The proportion of patients in the

drug groups of unblinded trials who relapsed was only 17 % compared to 28 % in

blinded trials, while the proportion of patients who relapsed in the respective

placebo groups was practically identical in blinded and unblinded trials (64 and

65 %, respectively). This translates to a significantly reduced risk ratio of relapse in

the drug groups of unblinded trials (RR¼ 0.26) compared to blinded trials

(RR¼ 0.42). Thus, antipsychotic drugs are apparently more effective in open-

label trials. This finding is important, because open-label conditions mimic clinical

practice more closely that double-blind trials.

This result also leads to the question of whether the increase in effectiveness

with open-label use is caused by nonspecific treatment factors, i.e., a placebo

mechanism such as expectancy. Patients who knew that they were certainly receiv-

ing the active medication may have developed more positive expectations that in

turn may have resulted in a better treatment outcome. However, patient

expectations are not routinely assessed in clinical trials; therefore, this explanation

remains hypothetical. Another explanation could focus on clinician expectation.

Since the study personnel also knew about individual allocation, this may have

biased their rating of symptom severity and stability in the open-label trials and led
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to an overestimation of the effectiveness of the antipsychotic drugs. However, both

open-label studies used the criterion “hospital admission” in addition to more

subjective data like rating scales in order to define the occurrence of “relapse.”

Nevertheless, without further data, both explanations are possible. Again, they call

our attention to the need for refined assessment methods on a multimodal level.

Another important characteristic of clinical trial designs is the number of active

treatment arms and the definition of the control group. Adequate and well-

controlled trials are needed to provide evidence for a drug’s effectiveness. The

use of both placebo control groups and active medication control groups is consid-

ered to meet this requirement. Comparative effectiveness research conducts trials

that employ active medication control groups: the investigational product is tested

against an established standard treatment, so that all patients receive active therapy.

Active comparators can also be used in combination with an additional placebo

control group to result in a three-armed clinical trial design (investigational treat-

ment, active comparator, and placebo). Obviously, these designs vary with regard

to the likelihood of receiving active medication or placebo.

A recent meta-analysis of atypical antipsychotic trials in schizophrenia exam-

ined whether the investigational active treatments performed equally well in active-

controlled or low-dose controlled trials compared to placebo-controlled trials

(Woods et al. 2005). Based on published and unpublished data, it demonstrated

that the effectiveness of investigational treatments depended on trial design: all

investigational treatments were associated with greater symptom improvement in

active-controlled designs. The same drugs and doses were almost twice as effective

when employed in an active-controlled design compared to placebo-controlled

studies. Similar results have been reported for antidepressant trials. The response

rate to antidepressants is higher in trials that do not include a placebo arm (65.4 %)

than in placebo-controlled trials (57.7 %) (Sinyor et al. 2010). However, active-

controlled trials and placebo-controlled trials may vary with regard to additional

characteristics, e.g., different completion rates and study sample selection. These

differences could partially account for the design-specific placebo effect. In antide-

pressant trials, however, different dropout rates in active-controlled designs and

placebo-controlled design do not seem to add to this effect (Rutherford

et al. 2012b). A convincing explanation for this differential improvement is an

expectancy effect: patients who are enrolled in an active-controlled trial know that

they will definitively receive active medication after the informed consent proce-

dure. This knowledge engenders positive treatment expectations. These

expectations in turn act as nonspecific treatment factors (i.e., a placebo mechanism)

that contribute to the symptom improvement observed in both active treatment

groups. In addition to patient expectations, expectations of study personnel will

probably also differ in active-controlled and placebo-controlled trials for the same

reason. The clinician expectations may also impact ratings of improvement in the

placebo groups. Since the definition of treatment response in the meta-analysis was

based on observer ratings (Sinyor et al. 2010), concurrent influences of patient and

clinician expectations cannot be quantified.
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In either case, the improvement in active drug arms varies as a function of

control group. This finding is complemented by varying response rates in placebo

groups in antidepressant trials with one or more active medication arms (Sinyor

et al. 2010). Trials that include only the investigational treatment as active medica-

tion and a placebo treatment as control group yield lower response rates in placebo

groups (34 %) than trials that include at least a second active treatment arm (46 %).

Thus, depressed patients respond better to placebo in trials that offer a higher

likelihood of receiving active medication than in trials that offer only a 50 %

chance of active treatment. In consequence, the trial design can lead to increased

placebo responses (i.e., nonspecific treatment factors) that may not only impact the

improvement in the placebo group but also in the active medication group. In a

meta-regression of antidepressant trials a greater probability of receiving placebo

predicted a better efficacy separation of drug and placebo (Papakostas and Fava

2009). This association remained significant independent of a simultaneous consid-

eration of publication year and baseline depression severity as additional predictors.

The meta-analytical evidence that the number of treatment arms can impact the

placebo response is corroborated by preliminary evidence from a pilot study. In this

trial, assignment to placebo-controlled or active-controlled trial, respectively,

directly influenced treatment expectation (Rutherford et al. 2013). Depressed

patients were randomly allocated to either a placebo-controlled trial or a compara-

tive effectiveness trial of two active antidepressant treatments. Expectancy of

improvement was assessed once before randomization and at beginning of the

trial. Group assignment led to the hypothesized changes in expectancy: patients

in the active-controlled trial reported significantly greater expectancy of improve-

ment than patients in the placebo-controlled trial. Importantly, baseline depression,

which may be a source of more negative expectations, was not associated with this

expectancy score. Additionally, higher expectancy scores were associated longitu-

dinally with lower depression scores at the end of the study and a greater improve-

ment in depressive symptoms over time. The mean difference between active

medication groups in the placebo-controlled and active controlled trials, however,

was not statistically significant. While these results should certainly be interpreted

with caution, due to the limited sample size and minor methodological concerns,

they illustrate the importance of accounting for patient expectation when assessing

clinical trial outcome. The study also offers preliminary evidence that trial design

may exert its influence on trial outcome in placebo and active medication groups

through changes in patient expectation.

2.4 Open-Label Placebo Application

A special case of placebo use in clinical trials is open-label placebo application.

Open label in this context means that patients are correctly informed that the pill

they are receiving contains no pharmacologically active ingredient. However,

positive treatment expectancies are formed through additional information, e.g.,
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referring to large effects that placebo pills have demonstrated in other clinical trials.

This is a novel approach to the research of placebo effects since deception has long

been regarded a prerequisite for placebo responses by both healthcare professionals

and laypeople. Early proof-of-principle experiments employed methodologically

weak research designs (Aulas and Rosner 2003; Park and Covi 1965) and are

therefore of limited internal validity. Recently, open placebo application has also

been investigated in pilot RCTs. A groundbreaking study in the treatment of

Irritable Bowel Syndrome (Kaptchuk et al. 2010) contrasted open-label application

of a placebo pill with a natural history control group. The open-label placebo

condition introduced the pill truthfully as pharmacologically inactive but also as

known to result in significant improvement in Irritable Bowel Syndrome through

mind–body self-healing processes. Results demonstrated clinically meaningful

improvements: participants of the open-label placebo application reported signifi-

cantly greater global improvement, reduced symptom severity, and increased relief.

Based on the substantial improvements in the placebo arms of psychopharma-

cological trials that have been reported in previous sections of this chapter, the

identical rationale has been applied to the treatment of Major Depressive Disorder.

Kelley and colleagues (2012) conducted a pilot waitlist-controlled RCT in

20 patients. Placebo pills were correctly introduced as pharmacologically inactive

but also with regard to their substantial positive effects in clinical trials of depres-

sion and with additional explanations for their use. Patients were assessed at

baseline before treatment and again after 2 weeks with the Hamilton Rating Scale

for Depression (Hamilton 1960). The experimental group and the control group

demonstrated no significant differences. However, preliminary data show an inter-

esting trend: the improvement in Hamilton Rating scores was of medium effect size

in the open-label placebo group (d¼ 0.53). Notably, this trend emerged in spite of a

minimal sample size (n¼ 11) and a very limited observation period. A replication

investigating a larger sample over a longer period of time is desirable, before any

conclusions about the efficiency of open-label placebo application in the treatment

of depression can be drawn.

A different approach to an open-label placebo application has been investigated

in the treatment of Attention Deficit Hyperactivity Disorder (Sandler and Bodfish

2005; Sandler et al. 2010). The design combined pharmacologically active drugs

and open-label placebo application in a classical conditioning paradigm using two

control conditions. In the experimental group, mixed amphetamine salts were

paired in the acquisition period with a visually distinct placebo capsule that was

truthfully specified as a placebo. Additionally, the placebo pill was also referred to

as a “dose extender” that could generate positive effects on ADHD based on mind–

body interactions and the placebo mechanisms of learning and expectancy. After

1 month of acquisition, the dose of amphetamines was reduced for 1 month to 50 %

of the original amount and again paired with the placebo. Outcomes were

contrasted with two control groups. The first control group received their original

dose continuously. The second control group received only 50 % of the original

dose (similar to the experimental group) but without the placebo application.

Compared to the simple dose reduction group, the open-label placebo group
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demonstrated better outcomes such as lower side effect rates and maintained

ADHD symptom control.

Evidence for the effectiveness of open-label placebo application is still sparse.

The few studies suffer from weaknesses such as small sample sizes or the inherently

impossible double-blind masking in open-label applications. Special attention must

also be paid to the role of the patient–provider relationship and the instructions

about the placebo pill in the respective contexts (Kaptchuk et al. 2010). Neverthe-

less, this innovative approach has yielded first encouraging results. Open-label

placebo application may be of special interest to medical conditions that demon-

strate substantial placebo effects in clinical trials and that involve a treatment that is

associated with severe side effects.

3 Side Effects in Psychopharmacology Trials

Adverse events that occur in the placebo group of a clinical trial have been termed

nocebo effects (Barsky et al. 2002). Like placebo responses, nocebo responses are

induced by patient’s response expectations about the treatment outcome and the

medication under investigation. The nocebo phenomenon is of great relevance to

clinical practice (Doering and Rief 2013) but also to clinical trials. The next section

discusses evidence that nocebo effects may lead to an increase in the symptom

burden and may distress the patient. Nocebo-induced side effects significantly

influence a patient’s decision to adhere to a prescribed treatment and may ulti-

mately lead to the decision to discontinue participation in a clinical trial. The

second section elaborates how sensations or minor symptoms that patients associate

with study medication intake may inadvertently contribute to placebo responses.

3.1 The Nocebo Effect

Nocebo research requires systematic assessment of adverse events in clinical trials,

preferably both on objective and on subjective level (Rief et al. 2011a). Unfortu-

nately, this issue is not routinely addressed in psychopharmacological trials: in

clinical studies of antipsychotic medication, only a minority of studies investigated

subjectively experienced side effects and standardized, systematic assessment

methods were rarely used (Pope et al. 2010). Our knowledge about nocebo

responses in clinical trials is therefore limited and has to be interpreted in the

context of differing and mostly unsystematic assessment methods.

A convincing example for the relevance of the nocebo phenomenon comes from

a review of statin drug trials (Rief et al. 2006): in these trials, a comparable number

of patients from both active treatment and placebo groups discontinued trial

participation, with dropout rates varying from 10 to 28 %. Of note, a considerable

number of patients from the placebo group discontinued treatment specifically

because of side effects that they had experienced (4–26 %). A meta-analysis of

antidepressant drug trials (including only tricyclic antidepressants and selective
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serotonin reuptake inhibitors) reports comparable results: discontinuation rates

were nearly identical for placebo groups and corresponding drug groups, 24.7 and

24.8 %, respectively (Rief et al. 2009a). Similar results have been reported for

clinical trials in the pharmacological treatment of fibromyalgia, investigating drugs

including the antidepressants duloxetine and milnacipran and the anticonvulsant

gabapentine (Mitsikostas et al. 2012). Thus, adverse events in placebo groups of

psychopharmacology trials are relatively frequent, can even lead to trial discontin-

uation, and must certainly be taken into account when interpreting clinical

trial data.

Recently, research has focused on the comparison of the side effect profile that is

reported in the placebo group with the side effect profile that is reported in the

respective active drug group. Adverse events are assumed to originate from the

pharmacological profile of the drug. In the case of antidepressant drug trials for

example, tricyclic antidepressants (TCA) would be expected to produce more

adverse events than serotonin reuptake inhibitors (SSRI) due to their differential

pharmacological mode of action. Interestingly, the placebo groups mirror this

expectation: placebo groups from TCA trials report significantly more side effects

than placebo groups from SSRI trials (Rief et al. 2009a). In a similar vein, adverse

events in placebo groups of clinical trials of drug treatment for fibromyalgia

mirrored quantitatively and qualitatively the side effects of the respective active

drug arm (Mitsikostas et al. 2012). A meta-analysis of clinical trials of various anti-

migraine medications (nonsteroidal anti-inflammatory drugs, triptans,

anticonvulsants) reports the same drug-specific nocebo effects in the placebo arm

(Amanzio et al. 2009): only placebo groups of anticonvulsant trials report

anticonvulsant-specific side effects, e.g., memory difficulties and anorexia, while

patients in placebo groups of nonsteroidal anti-inflammatory drug trials report more

gastrointestinal symptoms. This is an important finding that again demonstrates

how symptom changes of patients in placebo groups mirror those of patients in the

respective active drug arm. Both the improvement of symptoms and the develop-

ment of side effects in placebo groups can only be understood within the context of

the individual study. This illustrates that a pooling of placebo groups derived from

different clinical trials may lead to false conclusions.

3.2 Onset Sensations

Minor bodily symptoms associated with medication intake are not necessarily only

considered in the context of adverse events, but also conceptualized as “onset

sensations.” In clinical trials these onset sensations may occasionally be experi-

enced in placebo groups as nocebo phenomena, but they occur primarily in the drug

group. Onset sensations have been discussed as a confounding influence that can

unblind trial participants and raters to the randomization, and thus endanger the

internal validity of clinical trials (Fava et al. 2003; Margraf et al. 1991; Rief

et al. 2011b). Therefore, active placebos have been proposed as an alternative;

these placebos induce minor side effects that mimic those of the active drug.

284 B.K. Doering et al.



However, the placebo contains no active ingredient with specific therapeutic benefit

to the medical condition under investigation. In antidepressant research atropine

has been used as an active placebo in several clinical trials of TCA. A review of

these studies (Moncrieff et al. 2004) concludes that the drug–placebo difference for

trials using active placebos is reduced below any clinical relevance: the pooled

effect size for antidepressants over placebo was 0.17, and the 95 % confidence

interval ranged from 0.00 to 0.37. The review can be criticized since it only

included a limited number of relatively old studies, focusing only on TCAs.

However, the findings suggest that drug–placebo differences become less evident

when active placebos are used as a control condition. This could be caused by a

rather unlikely decrease in drug effectiveness, though it seems more likely that

active placebos may be more powerful than “inert” placebos.

This hypothesis was tested empirically in the domain of placebo analgesia in

healthy volunteers (Rief and Glombiewski 2012). In an experimental study inert

placebos were compared with active placebos in combination with different

instructions about group allocation (probability of receiving drug: 0, 50, 100 %).

Participants were informed that they either had a 50 % chance of receiving the

active drug (to mirror a clinical trial) or that they had a 100 % chance of receiving

active medication (to mirror clinical practice). In reality, all volunteers received

only placebo. Pain thresholds were assessed before and after placebo treatment. In

inert placebo conditions, the well-known expectancy effect of placebo analgesia

was replicated: participants who believed they had received an active drug reported

the highest pain thresholds. Pain thresholds in the active placebo group differed

substantially from the inert placebo group in the 50 % chance condition. Compared

to participants who noted no bodily symptoms after “medication” intake,

participants with minor onset sensations from active placebo intake demonstrated

a greater placebo effect. It can be hypothesized that these onset sensations con-

vinced participants that they were receiving the active medication. Increased

placebo analgesia was then triggered by this expectancy effect. Since the 50 %

condition most closely resembles clinical trial design, the results argue that minor

onset conditions serve to strengthen nonspecific effects in clinical studies. The

placebo effect observed in experimentally induced pain in healthy participants is

not necessarily identical to placebo effects observed in patients who suffer from a

chronic disease. In combination with data from clinical trials using active placebos

(Moncrieff et al. 2004), however, these results question the relevance of drug–

placebo differences stemming from inert placebos.

4 Implications for Drug Trials: Possible Interaction Effects

The evidence presented in this chapter argues strongly for the consideration of

interactions between drug-specific and nonspecific effects in clinical trials, as

illustrated in Fig. 1. Before a trial starts, patients will form outcome expectancies,

based for example on their individual chance of receiving the active treatment in the

respective trial design. Moreover, patients will probably hold expectations about
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the respective treatment in general or have previous experience with the treatment

in the case of chronic medical conditions. This may also influence their response to

placebo and medication, and possibly to a varying degree: in depression, previous

treatment experience has been reported to have a negative impact on symptom

change in placebo groups, but not in active treatment groups (Hunter et al. 2010).

Furthermore, the magnitude of nonspecific effects varies not only with patient

expectation but also with clinician expectation, as the publication year effect

suggests.

During a clinical trial, onset sensations may unblind patients to their treatment

allocation and trigger expectancy effects that in turn lead to more positive treatment

outcomes. However, these nonspecific effects are more likely to occur in the active

treatment arm, since most clinical trials employ only inert placebos. Additionally,

associative learning processes (i.e., conditioning) that link the ritual of medication

intake with the experience of symptom alleviation may occur and support the drug

effect.

These considerations challenge the basic assumptions of the additive model in

RCTs. If nonspecific effects interact with specific effects and are strengthened by

onset sensations, then nonspecific effects are not identical in placebo and drug

groups. If the nonspecific effects in the placebo group vary with regard to the

treatment under investigation, as demonstrated by the drug specificity of nocebo

effects, then nonspecific effects can no longer be considered independent of the

drug. If drug-specific effects and nonspecific effects interact and reinforce each

other, true placebo responses (as a portion of the improvement observed in the drug

group) will not remain constant but change over the course of the trial. Thus, an

interactive model of RCTs is proposed (Enck et al. 2013) that accounts for these

interaction effects in the drug group of clinical trials. This new model should guide

our interpretation of clinical trial results.

Conclusion: Lessons to Be Learned

The accumulated evidence demonstrates that placebo effects are substantial,

even when accounting for methodological bias and spontaneous remission.

Large placebo effects challenge the development of new drugs due to diminished

drug–placebo differences. Various explanations have been proposed for this

Drug Treatment

Start of treatment

First improvements

Drug-induced side effects

Repeated drug intake s�mula�ng 
improvement

Placebo mechanisms

Baseline expecta�ons, history of 
pretreatments

Increase of posi�ve expecta�ons

Further increase of posi�ve 
expecta�on

Condi�oning supports drug effects

Fig. 1 Complex interaction

of placebo mechanisms with

specific treatment effects.

Therefore, in this example,

nonspecific effects in placebo

and drug groups can differ
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phenomenon, both pointing to methodological biases and increasing expectancy

effects. Placebo effects and, in consequence, drug–placebo differences in clini-

cal trials must be interpreted within the context of the RCT design. For example,

placebo-controlled clinical trials with a second active comparator (three-armed

RCTs) may yield different drug–placebo differences for a given drug than a

two-armed, placebo-controlled trial of the same drug. The large placebo

response in psychopharmacological trials needs to be investigated in more detail

and with more suitable assessment methods. Patient and clinician expectation

should be considered, and side effects assessed more carefully, in order to

advance our understanding of placebo and nocebo responses in clinical trials.

In the context of clinical research, alternative trial designs that are better suited

to evaluate the true efficacy of the investigational drug should be employed.

Nevertheless, the large placebo response in psychopharmacology should also

be a warning: for at least 25 % of depressed patients receiving antidepressants,

placebos may be better options (Gueorguieva et al. 2011). For some patients, no

treatment could be the recommendation of choice (i.e., spontaneous remission in

natural course), especially when considering potential unwanted consequences

of antidepressant treatment. At present, physicians have no empirically founded

guidelines to help them to determine which depressed patient should receive no

treatment, placebo treatment, or active drug treatment. Thus, refined treatment

guidelines for the use of psychopharmacological medication are clearly needed,

both to reduce overtreatment and to prevent under-treatment. Special attention

must be paid to ethical concerns in informed consent procedures, both when

using placebo interventions in clinical trials and when using verum treatments

with a considerable placebo or nocebo component in clinical practice (Blease

2010; Miller and Colloca 2009; Wells and Kaptchuk 2012). The findings should

also be a motivation to harness nonspecific effects and maximize them in clinical

practice.
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