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ABSTRACT
Knowledge of placebo and nocebo effects is essential to identify their influence on the results in clinical practice and clinical trials, and
thereby properly interpret their results. It is known that the gold standard of clinical trials research is the double-blind, placebo-controlled,
randomized clinical study. The objective of this review is to distinguish specific from non-specific effects, so that the presence of positive
effects in the group that received placebo (placebo effect) and the presence of adverse effects in the group receiving placebo (nocebo
effect) lead to confounding in interpreting the results. Placebo and nocebo effects have been considered in neurological diseases such as
depression, pain, headache, multiple sclerosis, epilepsy. As placebo and nocebo effects are also present in clinical practice, the purpose of
this review is to draw attention to their influence on neurological practice, calling attention to the development of measures that can
minimize them.
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RESUMO
O conhecimento dos efeitos placebo e nocebo é essencial para identificar a sua influência sobre os resultados na prática clínica e ensaios
clínicos, e, assim, interpretar corretamente seus resultados. Sabe-se que o padrão-ouro dos estudos clínicos de pesquisa é o ensaio
clínico randomizado, placebo-controlado, duplo-cego. O objetivo da revisão é distinguir os efeitos específicos e não específicos, de modo
que a presença de efeitos positivos no grupo que recebeu placebo (efeito placebo) e a presença de efeitos adversos no grupo que recebeu
placebo (efeito nocebo) levam à confusão na interpretação dos resultados. Placebo e nocebo são descritos em doenças neurológicas como
a depressão, dor, cefaleia, esclerose múltipla, epilepsia. Como os efeitos placebo e nocebo também se projetam na prática clínica, o
objetivo desta revisão é o de destacar sua influência na prática neurológica, chamando a atenção para o desenvolvimento de medidas que
possam minimizá-los.

Palavras-chave: placebo, nocebo, dor neuropática, cefaleia, esclerose múltipla, epilepsia, ensaios clínicos.

The knowledge of the neurobiology and psychology of the
placebo and nocebo effects is of great importance, as it can
aggregate into basic and clinical research, and in neuro-
logical practice1. Further, in order to understand better what
these effects mean and how do they act, it is possible to
evaluate their influence in clinical trials and try to minimize
them, by changing the design of such trials in which treat-
ment is tested against a placebo2. Additionally, a better
understanding of these effects may reflect in changes in
health care systems, forcing us to think always on the sig-
nificance of the placebo and nocebo effects in clinical prac-
tice, and to standardize actions to minimize their influence.
The progress in this field becomes evident by the growing
number of publications involving placebo and nocebo
effects, including their prevalence, physiology, impact and

management. However, there is scarce data of them, despite
the fact they might be significant drivers of clinical out-
comes. In order to call attention for this up-to-date matter
we present this brief commented review.

WHAT IS PLACEBO EFFECT? WHAT IT MEANS IN
CLINICAL PRACTICE?

There is no universally accepted definition for the term
placebo, but it derives from Latin and means “I shall please”.
Thereby, in clinical trials, placebos are inactive treatments
with similar appearance to the study treatment, but without
pharmacodynamic effects3. The placebo effect is defined as
the reduction of a symptom, reported by the patient, after
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the administration of a placebo; it is modulated by the
patient’s perception of the placebo action4.

In accordance with recent reports, there are some neuro-
biological and psychobiological mechanisms which are
implicated in placebo effect: expectation and brain reward
circuitry, and conditioning5,6,7. It has been proposed that
positive expectation before treatment relates to positive
responses to placebo, through the brain reward circuitry;
thus, responsiveness to placebo would be directly related
to the effectiveness of the reward system, which is variable
between individuals. Furthermore, the conditioning mech-
anism relates the response to placebo to previous experi-
ences of the individual; data suggest that the degree of
analgesia induced by placebo is related to previous indi-
vidual experience with treatments for pain, for example8.
In the daily neurological practice how many times we ask
ourselves if there is a placebo effect in a specifically treated
patient. Sometimes we know the dose is under the expecta-
tion for a minimal therapeutic response. In clinical trials we
know that many times the response to placebo is very close
to the “drug effect”, as occurs, for example, in the control of
neuropathic pain9. We know largely that in several neuro-
logical conditions there is a placebo effect in the therapeutic
result in some diseases, most of them progressive and degen-
erative, including multiple sclerosis and epilepsy10. Statistical
analysis is able to solve the problem pointing to a mild dif-
ference favoring an efficacious drug effect. Why not design a
more precise methodology to avoid the neurobiological and
psychobiological mechanisms involved in the placebo effect?
The answer is: we don’t know how to do it! We are now
starting to understand an old phenomenon that comes with
the human race when the witchdoctor starts the very
ancient treatment.

PLACEBO EFFECT IN THE NEUROLOGICAL PRACTICE

There is growing interest in the study of placebo effect in
the clinical practice11. Since the dawn of the first rando-
mized-placebo controlled trials in the last century, placebo
phenomena have given rise to discussion concerning its
mechanisms, expectations created in patients and its impact
in drugs efficacy, thus impacting in approval of some drugs
and ethic points. Concerning the neurological practice, the
study of placebo effect is stronger in the fields of pain, espe-
cially neuropathic pain and headache, which are going to be
discussed in this review.

Placebo effect in headache
Although placebo effect plays a smaller role in studies

with “impacting” end-points (such as stroke, death and myo-
cardial infarction), it is known that they are of paramount
significance in studies with subject parameters such as pain.

In this field the analysis of placebo phenomena in headache
studies is fertile, and variable with a lot of secondary fac-
tors12. Beyond psychological and physiological mechanisms,
some specific characteristics must be considered when
interpreting the influence of placebo effect in the treatment
of headache. Initially, some types of headache (as migraine
and cluster headache) are self-limited in duration; thus, clin-
ical improvement must be interpreted with care to evaluate
the real impact of placebo in clinical response. Moreover,
the profile of headache frequency and severity is dynamic
over time, alternating between periods of remission and
aggravation; this may be a confounder in the interpretation
of placebo-controlled trials for treatment of headache13.

Another point of interest is the role of the placebo in
terms of abortive and prophylactic treatment of headaches.
Overall, the placebo effect is impactful in the acute treat-
ment of migraine attacks with analgesics; illustratively, stud-
ies employing aspirin and metoclopramide show average
placebo response of 25% for headache relief, which is similar
to a response of 30% seen in the treatment with triptans. On
the other hand, studies show that the average placebo
response in the prophylactic treatment is lower than abort-
ive, which could be explained by the inherent variability in
response measured over a period of months compared with
one measured over a period of hours.

Regarding ethical aspects, although the placebo effect
seems to act robustly in the treatment of headaches,
the availability of effective medications for most types of
headache support the argument that the practice of
placebo-controlled trials is unethical, and thus must be
studied with concern.

Placebo effect in neuropathic pain
There is a growing interest of pain medicine in the pla-

cebo response in neuropathic pain trials for some reasons14.
First, the epidemiological importance of neuropathic pain
attracts attention to any intervention that may benefit
patient’s symptoms; there is talk of an average prevalence
7% of world population15. Moreover, is attractive to imagine
that the use of an innocuous substance could result in symp-
tomatic benefit for pain sufferers; then, the use of placebo
would be considered justified, although whether placebo
induces a clinically relevant and stable improvement needs
to be tested. Furthermore, the pharmaceutical potencial of
improvement with placebo may be threatening, so there
may be an attempt to always show the negative results of
placebo controlled trials in pain field16.

Considering neuropathic pain, topical reviews on placebo
response are made especially in painful diabetic peripheral
neuropathy (DPN), fibromyalgia syndrome (FMS) and post-
herpetic neuralgia. In a recent systematic review of placebo
response in drug trials of painful DPN and FMS they found
minimal improvement of pain in placebo groups in painful
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DPN and no improvement of pain in placebo groups in
FMS17. Beyond that, they found that 45% and 62% of the
effect size of active medication groups in painful DPN and
FMS, respectively, was attributable to the placebo response.

This and other studies make it clear that the use of pla-
cebo for the treatment of neuropathic pain is not recom-
mended, making necessary the use of active medications
known to be effective. However, critical analysis of the
results raises some questions that remain unanswered:
why the impact of the placebo effect is different between dif-
ferent diseases? The placebo response would only result of
the placebo effect or the natural history of the disease?

WHAT IS NOCEBO EFFECT? WHAT IT MEANS IN
CLINICAL PRACTICE?

The term nocebo ( from Latin, “I shall harm”) was sug-
gested by a number of authors as an opposition of the term
placebo, aiming to distinguish the pleasing from the noxious
effects of placebo. The first description of this effect was
reported by Kennedy in 1961, and the definition of the
nocebo effect referred as unpleasant, undesirable or harmful
effects/reactions experiences of a person after receiving an
inactive treatment (placebo)18. Regarding the clinical practice,
nocebo phenomena is a concept that allows to extrapolate the
occurrence of nocebo effect with the use of active substances;
in this way, the patient starts to take a medication and relates
adverse effects which are not mentioned in the literature for
that drug. The importance of this concept in that these “side
effects” mean potential treatment dropout, and thus lack of
knowledge about the real effectiveness of the drug19.

As an example, considering studies in the field of pain,
three mechanisms were proposed to explain the nocebo
effect: expectation, conditioning and anticipatory anxiety20.
Expectation is evidenced when there is previous negative
information from the patient, when the person expects that
the medication will fail or not work. The conditioning mech-
anism is based on previous experiences of the patient, and
nocebo effect is evident when there were negative results
with previous other drugs. Pharmacological studies give us
insights into biochemistry of the nocebo effect, by the know-
ledge that nocebo suggestions induce anticipatory anxiety,
which activate two independent pathways: the hypothal-
amus-pituitary-adrenal axis and cholecystokinin system21.
The activation of each of them is related to the occurrence of
negative effects after the administration of an active medica-
tion, and remaining doubts about the possible attenuation of
the nocebo effect from the inhibition of these pathways.

Being compared with the placebo effect, we know much
less about the nocebo effect, because the induction of a
nocebo response is a stressful procedure and result in
unpleasant feelings, thus limiting ethical investigation22.

However, even though they lack formal studies to evaluate
the epidemiological importance of the nocebo effect in clin-
ical trials, its existence is well known. To note, it is common
practice in medical reporting of adverse effects not men-
tioned previously in the literature for a given active medica-
tion prescribed. Thus, it is essential to know the nocebo
phenomenon, with its identification in clinical trials and
medical practice, and there is a stimulus for the emergence
of studies that describe measures being taken to minimize
its possible impact.

NOCEBO EFFECT IN NEUROLOGICAL PRACTICE

In general, patients are highly susceptible to negative sug-
gestions from others, especially when it involves severe dis-
eases or conditions, such as accidents and major surgeries.
This state of consciousness leaves those affected vulnerable
to misunderstandings from literal interpretations, ambiguit-
ies, and negative suggestion. Health professionals have vari-
ous forms of communication (verbal and nonverbal) that can
induce negative suggestion and therefore trigger nocebo
response23. It appears that nocebo side effects vary by dis-
ease, and that conditions characterized by chronic pain
may potentiate the nocebo effect24.

Just as the placebo effect, most studies highlighting the
nocebo effect are made in the field of pain, especially neuro-
pathic pain and headache, which are addressed in this
review.

Nocebo effect in headache
The study of the nocebo effect on headaches is quite

complex, because it is necessary to consider the different
types of headache, the modalities of abortive and prophy-
lactic treatment, and other typically concomitant with head-
ache disorders. Rather than that, reviews of the literature
supports that psychological characteristics like depression,
anxiety and tendency to somatize, among others factors
such as prior adverse reactions to medications, were recog-
nized as important predictors of nocebo25.

In the field of headaches, the majority of the studies
envolving nocebo effect is performed in randomized, con-
trolled, clinical trials treatments that document noxious side
effects and dropouts in the control group. Furthermore, clin-
ical studies are usually focused on either acute or prophy-
lactic treatment of migraine, tension-type headache and
cluster headache, with little or no information about the
other types of headache.

Among the studies focusing nocebo effects, Reuter et al.26

found that over one third of patients treated with placebo
reported adverse effects of migraine medication. In this
context, adverse effects are divided into three groups: the
first related to migraine (photophobia, phonophobia, nausea,
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osmofobia), the second effects related to medications used
in the active arms, and the third group of non-specific
adverse effects. Furthermore, it was also observed that the
frequency of nocebo effect was greater in North America
than in Europe. In a study by Benedetti group to assess
the nocebo effect in migraine patients, it was demonstrated
that the adverse effects reported by patients in the placebo
group were those expected for the active medication; this
evidence suggests that the nocebo effect is related to the dis-
belief of patient in the medication being tested.

Mitsikostas et al.27 recently reported a meta-analysis of
reported side effects after placebo treatment in headaches.
Studies evaluating symptomatic treatments for migraine
revealed that twenty percent of migraneurs reported adverse
effects when using placebo (nocebo frequency). Only one
percent discontinued treatment, which would indicate the
rate of discontinuation by nocebo effect. These results were
similar to studies in cluster headache. By contrast, in studies
evaluating prophylactic treatments (chronic) for headache,
the nocebo effect was much more prevalent and strong.
Almost half of patients reported adverse effects with placebo,
and an average of five percent dropped out of studies. In
these cases there was no significant difference between
the types of headache and types of prophylactic medications
tested. There are some possible explanations for the differ-
ence in nocebo effect depending on the type of treatment
for headache: the psychological profile of patients affected
by chronic illness, and greater temporal duration of prophy-
lactic treatments, for example.

Moreover, the nocebo frequency may be greater in
patients with headache than in other diseases. It is known
that some common comorbidities in patients with headache
(anxiety, depression, somatization) increase the expectation
for possible adverse effects of medication28,29.

The objective of the studies that evaluate the impact of
nocebo in the treatment of headaches is to draw attention
to the potential role of this effect in non-adherence and
discontinuation of treatment by patients. Thus, measures
may be developed with the objective of minimizing the
nocebo effect30.

Nocebo effect in neuropathic pain
Neuropathic pain affects roughly eight percent of the

world population and is considered by many an endemic
disease. It has a listing of significant morbidity, affecting
the quality of life of patients, and although several drug
options, only forty to sixty percent of patients get symp-
tomatic improvement with available treatments31. This poor
response to drug treatment may be further aggravated by
the nocebo effect when treated patients report nonspecific
adverse effects that cannot be explained by biological action
of active medication in use. Thus, this nocebo phenomenon
seems to negatively influence the already dismal treatment

of neuropathic pain, contributing to non-adherence and
increased dropout rate treatments32.

Recently, Papadopoulos and colleagues published a meta-
analytic approach to estimating nocebo effects in neuro-
pathic pains trials33. This study aimed to estimate the
frequency and strength of nocebo effect; the frequency was
estimated from the incidence of adverse effects in placebo
arms of clinical trials, and the strength of the nocebo effect
was estimated by the rate of drop-out due to adverse effects
in the placebo arms. The results of the study demonstrate a
frequency of nocebo effect of fifty-two percent, but still less
than the relative risk for the occurrence of adverse effects in
patients using the active medication. Also the drop-out rate
by nocebo effect was six percent, lower than the relative risk
of dropout by adverse effects of active medication.

In addition to the numerical data, many others informa-
tions are considered in studies. In the field of nocebo effect
in neuropathic pain sex and ethnicity appear to influence,
with women and Americans showing weaker nocebo
responses. Disorders such as anxiety and depression, which
are very common in patients with known chronic pain, seem
to contribute robustly to the nocebo responses in trials of
neuropathic pain34. It was also observed that the majority
of adverse events reported by placebo-treated group are
the same as the more reported for the active drug group,
which reveals the importance of negative expectation in
the nocebo responses35.

With the increased interest in the study of the nocebo
effect we can better understand the role of failure in the
treatment of neuropathic pain, as well as develop measures
to minimize this effect. This becomes important for both
clinical practice and for clinical trials since the abandon-
ment of trials according to the nocebo effect limits the
advancement of studies of drugs. Thus, more research on
the psychological and neurobiological mechanisms under-
lying the nocebo effect is necessary so that we can better
understand, identify and manage this phenomenon36.

CONCLUSION

The concepts of placebo and nocebo effects have attracted
more and more curiosity, in relation to their theoretical know-
ledge on the impact of both on the results of clinical trials and
medical practice. The design of the placebo response is very
attractive to imagine for example that a patient may experi-
ence positive therapeutic effects from a innocuous substance.
On the other hand, the nocebo phenomenon may hinder the
medication adherence and lead to abandonment of treatment,
thus hampering progress of trials and leading to therapeutic
failure. With respect to neurological practice, the study of pla-
cebo and nocebo effects is stronger in the fields of pain, espe-
cially neuropathic pain and headache.
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Turn yet very little is known about the neurobiological
and psychological mechanisms underlying the placebo
and nocebo effects. Some mechanisms are common to
both, as the expectation and conditioning, and others are
exclusively individual effect of each. In addition there are still
many gaps about factors possibly modulators placebo and
nocebo effects, such as ethnicity, gender, comorbidities,
among others.

Aside from all the questions that still surround the concepts
of placebo and nocebo, it is indisputable that they act as poten-
tial limiting factors for the development and validation of new
treatments, since both distort the therapeutic effects, either
positively or negatively. Thus, the ultimate goal is that consid-
eration be increasingly the subject, so you can strategize or
even behavioral protocols to minimize the involvement of pla-
cebo and nocebo effects in clinical practice and trials.
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