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Placebo and nocebo effects: An introduction to the terms and
their presence in oncology
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ABSTRACT

Placebo and nocebo effects are psychobiological effects affecting the homeostasis of the human body, either by curing diseases or by creating and
deteriorating pathological states. Despite being a powerful mind-body connection, they have been hidden under the concept of an inert treatment,
used in randomized controlled trials, and their true potential has been neglected. When it comes to their presence in oncology, they are responsible
for either increasing or reducing pain, anxiety, depression, toxicity and, in quite low rates, tumor size. Further research and implementation of the
knowledge of placebo and nocebo effects in medical education will allow harnessing the true potential of these effects and will raise awareness in
health professionals that every action they take has a profound effect on their patients.
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The words “placebo” and “nocebo”, the latter
being derived from the first, have quite a long and
interesting history. Far from the latest definitions
in the medical terminology, both words originate
from religious jargon, respectively meaning “I shall
please” and “I shall harm” In the early years of
Christianity, monks used to pray for the deceased
members of their communities by reading the
ninth verse of Psalm 116 from the Hebrew
Bible, which stated “Placebo Domino in regione
vivorum,” translated as “I shall please the God in
the region/land of the ones alive”.?

Ironically, the translation of this verse was
erroneous, for its original version, before being
translated from Hebrew was, “I shall walk with
God in the land of the ones alive”,” marking the
first mistake in using the term of placebo.

In medieval English, the word placebo had
rather non-specific meanings including its use as

a noun suggesting servility or even in the term
“placebo songs” sung by professional mourners
who were paid to attend funerals of deceased
with insufficient family members®4 The word
first appeared in medical context in the lectures
of William Cullen, a medical educator, in 1772
and later in the 1785 edition of the New Medical
Dictionary by George Motherby, defining “placebo”
as “a commonplace method or medicine”.” An
adequate definition wasn't provided until 1811,
when the word appeared in Hooper's Medical
Dictionary under the definition, “an epithet given to
a medicine adapted more to please than to benefit
the patient” ¥ It took almost five centuries from its
initial use until the word was officially known under
its current meaning.

Needless to say, the concepts, placebo and the
placebo effect (parallelly, nocebo and the nocebo
effect) are related, but different terms. One is
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used to express an inert substance without any
pharmaceutical value and the other is used to
express an effect that changes the natural course
of a physical condition, may this be by using a
placebo/nocebo or not. To elaborate on the last
remark, the terms placebo effect and nocebo
effect are the roof of many effects that induce
deterioration or amelioration of a pathology such
as: placebo and nocebo response, the original
response that the inert substances are responsible
for, spontaneous remission or the natural course
of a disease, the effect of concurrent interventions
of two agents may them be respectively inert
or not, and even the placebo effect of an active
treatment).®”! Many placebo effects are classified
by their effectors as well as many placebo-related
effects without any direct connection to inert
substances being classified by their psychosocial
effectors. In addition, there are also several
phenomena that are mistaken for placebo effects
such as simple statistical examples of regression
to the mean or clinician and patient biases.”!

The first description of the placebo effect
was made by Beecher® in 1995 who conducted
research using meta-analytic methods to extract
and process data from 15 randomized clinical
trials (RCTs) of prospective pharmaceutical
components.®® He concluded that 35.2+2.2% of
the patients subjected to placebos were responsive
to them.?!

The work of Beecher was accepted by many
authors and with further research, the relieving
effects of placebos in pain reduction, depression,
anxiety, and cardiovascular diseases have been
mentioned.”” However, his article was criticized
by many due to his poor definition of the placebo
effect, failure to distinguish the effect from the
misleading phenomena, and lack of appropriate
documentation in his analysis.!”!

For cancer patients, the most interesting
story of the placebo effect is a case report by
Bruno Klopfer from his personal communication
with Dr. Philip West, a physician in Long Beach
California, in 1957. The history of Mr. Wright,
whose lymphatic tumors had shrunk with only
the power of his mind and the curative effect of
placebo while he had only approximately two
weeks to live, is quite astonishing. The same
Mr. Wright, who after learning that injection
with Krebiozen, a potential candidate for cancer
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treatment at the time, was completely unuseful,
was rehospitalized under the nocebo effect and
succumbed only a few days later.!'%

Several RCTs have been processed with
cancer patients, with most of them focusing on
the adverse effects of cancer such as nausea and
vomiting, malignant pain, anxiety, and depression
rather than the parameters of the neoplasm
itself.I”? During the trials of ondansetron (Zofran)
as a medication for nausea and vomiting, a
total of 349 patients of 27 oncology centers,
who had no prior chemotherapy were divided
into four groups and received different doses
of the medication and as well placebos. The
group receiving placebos, considering treatment
failures, had a response rate of 16%.!! In another
review of the association between pain and the
placebo effect, data from four RCTs showed
that among 288 patients, 122 achieved 50% or
greater pain relief from placebos and that these
patients were more responsive to the active drug
treatment.'? This study was criticized due to the
fact that the evaluation of pain reduction was
simply the patient’s estimation of the percentage
of pain relief.?!

In another RTC, Boureau et al.'¥ reported that
51% of cancer patients with bone metastases were
responsive to placebo. The placebo effect lasted
seven more days following the 7-day treatment
plan.’34 Conducted an RCT on alprazolam
and reported the placebo and active treatment
showed surprisingly similar rates in the depression
assessment and only an 11% difference in the
anxiety assessment.

On the other hand, research on the nocebo
effect in adverse events is been limited due to
ethical reasons and consequently, not much
numerical data is available. It has drawn attention
that if treatment, may it be active or placebo, is
given under a bad context or in a careless manner,
can cause adverse events, opening a new topic
towards the education of health professionals to
be discussed later on.

The purpose of this study is to raise awareness
of the strong mind-body connection of how
the mind can heal or sicken the body carrying
it. We aim to inspire our peers to ponder new
possibilities to enhance the mind-body connection
and to hopefully discover how one can utilize
his/her inner “pharmaceutical factory” to reduce



Placebo and nocebo effects

unnecessary drug intake. Finally, we hope to
point out the therapeutic effects of the health
professional himself/herself and clarify that not
only the prescribed therapy but also every action
taken by the professional has its effect, whether
negative or positive.

METHODS

A computer-based search of articles related
to our topics was conducted on the PubMed
and DergiPark databases. We encountered a
significant number of articles and we selected
among them according to their relevance to
the topic and their importance judged by their
citations. The search continued from these
articles to the references of these articles to trace
the chronology of the information regarding our
topic. After compiling a library, articles requiring
expertise on neurosciences, biostatistics, and
pharmacology were excluded. The aspects of
the topic were divided between researchers for
each of them to expand their knowledge on
different domains of the topic such as the history
of placebo and nocebo, the placebo analgesia,
the nocebo hyperalgesia, minor adverse effects
in cancer, the placebo effect on neoplasm,
and the implementation of the information in
medical practice. Cross studies were performed
by exchanging topics and having bilateral and
then general discussions. We reviewed books,
placebo-controlled randomized control trials
(double-blinded or not), case studies, and reviews
on the topic and carefully inspected the discussed
effects on side effects of cancer and the authors'
opinions on the phenomena. We meticulously
classified authors supporting and referencing each
other as well as providing contrasting opinions
or statistics. We would like to state that all data
were inspected without bias. After presenting all
the accumulated information we also shared our
novice opinions and prospects on the topic.

RESULTS

New developments in the field of oncology
have made cancer treatment more efficient and
reduced the invasion of these treatments in
the human body. However, non-specific toxic
side-effects still seem to be a major issue. Pain,
depression, anxiety, fatigue, nausea and vomiting,
dizziness, and irritation constitute the greater
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portion of these effects. The cause of these effects
is often the treatment itself, along with its objective
components, although we cannot ignore the fact
the patient expectations play an important role in
preventing or inducing adverse events.!'?!

Several biopsychosocial factors are present
during treatment, and the balance of these factors
include motivation, caring, and trust. When there
is a proper balance between these factors, we get
the placebo effect, but in the case of instability the
nocebo effect would not fail to appear.!1®

Pain

Malignant pain in cancer is closely related to
a dynamic duo, consisting of placebo analgesia
and nocebo hyperalgesia. Positive or negative
expectations for the outcome of the treatment
and the extent of the pain, affect different
neurochemical systems and divert the flow
of hormones, causing the pain to amplify or
diminish.'”! The placebo analgesia is associated
with the endogenous opioids and this statement
is consistent with the findings.'81%' The studies
showed that naloxone enhanced the pain in
placebo responders, who were treated with the
inert substance before being injected with the
opiate antagonist, leaving us with the impression
that the opiate-like hormone's activity was
inhibited by it.118:20)

In another trial, a hidden administration of
morphine (in order to eliminate the placebo
effect of the active treatment itself) of 4 mg and
6 mg was proven to be effectively equal with
an open administration of intravenous saline
(placebo), meaning that it is the same nature of
neurotransmitter/hormone that creates this effect
and that the placebo analgesia is mediated by
endorphins.!”

On the other hand, nocebo hyperalgesia
is associated with anxiety as well as anxiety-
related neurochemical processes including
cholecystokinin (CCK) signaling in the CKK-ergic
systems. The latter facilitates pain transmission
leaving us with the reality that even a few
words causing tension can be quite painful. As
a matter of fact, it was found that the power of
the words extend to manipulating the direction
of nitrous oxide's action from analgesia to
hyperalgesia.?!! Fortunately the CCK-antagonists
have been proven to serve as blockers for this
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hyperalgesia, opening new possibilities in pain
management and treatment.[7-22.23 However, it is
important for health professionals to help patients
balance both of these neurochemical systems so
that they can experience the most advantageous
course possible throughout a painful condition or
better response to therapy.’??!

When it comes to cancer treatment and
the concrete number in that field for pain
reduction due to the placebo effect, Chvetzoff
and Tannock®” presented an informative
comparison between subjective symptoms and
cancer progression in placebo groups. They
found that the percentage of patients in placebo
groups who reported reduced pain ranged from
approximately 0-21%.°" Another analysis, which
was skeptical regarding other symptoms, stated
that placebo interventions can influence patient-
reported pain reduction in certain settings.’?42%

Toxicity

Until now we have mentioned the placebo-
nocebo effects related to expectancy, addressing
the first mechanism of the placebo-nocebo effect.
While looking further into another side effect
of cancer treatments, toxicity or simply put,
nausea or vomiting, we delve into the second
mechanism of placebo-nocebo effect: the classical
conditioning placebo-nocebo effect.

Administration of cytotoxic drugs, can cause
vomiting within two hours and can persist from
2 to 24 hours. Furthermore, there is evidence
that patients experience these side effects in
anticipation of chemotherapy, even before
receiving injections.?%?71 We will explore the
placebo effect observed in RCTs of antiemetic
drugs followed by the nocebo effect in anticipatory
nausea.

The available data on placebo effect can
be quite ambiguous due to the fact that it is
gathered in trials conducted for a purpose other
than measuring the effect. Despite not having
data on the natural history of patients who are
not exposed to placebo or active treatment, we
can distinguish this effect in the trials of several
drugs. While active treatment was superior to the
placebo in most cases in several RCTs, the effect
of the inert treatment is quite considerable.!'!28

The nocebo effect in nausea is the main
cause of anticipatory nausea (AN). Stockhorst
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et al.l?6.2931 studied AN and its underlying
classical (Pavlovian) conditioning and observed
that the patients relate the odors, tastes, the
sight of the injections, the doctor or nurse as
conditioned stimuli with the active drug as
an unconditioned stimulus, initiating a chain
reaction into a conditioned response which is
vomiting. Studies by Stockhurst throughout the
years report prevalence of AN ranges from
14 to 63% and prevalence of anticipatory
vomiting (AV) ranges from 9 to 27%. By
creating a distracting effect from the conditioned
stimuli, using overshadowing with simple salient
solutions, has led to improvement in these side
effects.26,29-32]

Psychological effects

Depression and anxiety are common
psychological health issues in cancer patients.
The placebo effect on patients with these
conditions has been measured in RCTs of potential
medications. We mentioned earlier the RCT
comparing alprazolam and placebo and the active
treatment effects on anxiety and depression.
In another meta-analytic review, Walsh et al.l®!
collected data from 75 RCTs of antidepressants
and found that 29.7% of placebo group patients
and 50.1% of patients receiving active treatment
showed decrease in symptoms.

The nocebo effect was also mentioned earlier
regarding nocebo hyperalgesia, with anxiety
as a key factor, but the most striking examples
were described by Cannon.’*3% In his article,
he illustrated examples of “voodoo” deaths
worldwide, such as people dying from the
anxiety and depression of being cursed by a
shaman or the chieftain of their tribe. Examples
of “malignant anxiety” were also given to explain
how patients could literally die due to peak levels
of anxiety.

Tumor desponse

The most considerable effect expected
by treatment for cancer is the reduction of
neoplasm. While there are shocking reports
from isolated examples, according to a review
by Chvetzoff and Tannock,”! out of all the trials
that evaluated the unbiased response of patients,
the overall response rate of placebo was 2.7%
(10 of 375 patients). This rate may be as well as
simple spontaneous remission.
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A recent review of placebo response in
medullary thyroid cancer patients showed that
partial placebo response with a shrinkage of
more than 30% of the tumor size was observed in
6.4% of the patients (n=211) and that a controlled
disease status, or non-developing tumor, was
achieved by 60.2% of the patients.?®

DISCUSSION

As the knowledge of the human body expands,
more people start to agree with the idea that a
person is not just a single individual but a community.
This community consists of up to 40 trillion cells,
and while they are mostly controlled by the mind,
they are believed to have their own will. In cases
of “rebellions”, we have negative results such as
autoimmune diseases or cancer.

The connections between the mind and the
body can be either conscious or unconscious,
but despite their type, they have a profound
meaning on our existence. Several hypotheses
have emerged and one of them is that the
mind can heal the body, no matter how poor
the body’s condition may be. To elaborate, for
every medication, there is a receptor for it to
interact with, and if there is a receptor for a
certain chemical compound in the human body,
it is speculated whether or not there is also an
endogenous compound similar or with similar
effect to the one we obtain through medication.
If such a thing exists, are we just blinding the
pathway of that compound by using an external
source for our needs? Are we getting in the way
of human evolution by oversimplifying our lives?

The placebo and nocebo effects are perceived
as defense mechanisms developed by the mind
and body to deal with external and internal
threats. As per our topic, cancer is an internal
threat, despite having some external factors.
Studies on the placebo effect in oncology are
limited and the available data are from trials trying
to validate the efficacy of a medication rather than
study the placebo effect itself. In order to form a
healthy opinion on placebo effects in oncology,
trials with a natural history control group must be
studied parallel to the placebo group, and when
administering the placebo, the context and the
design of the trial should be favorable to placebo
response. The hierarchy of the placebos should
be determined and the administrator should
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also aim for the effect by creating a productive
environment. Doctors and nurses are able to
transmit a considerable amount of information
to the patient through their words, attitudes,
and behavior. Physicians have long known the
powerful effect of their relationship with their
patients and what is expected from them is to
apply this in their practice.®” It is difficult to
determine whether this disregard of studying the
placebo effect comes from the fact that it has
been deemed unimportant, or that the positive
thinking cannot be packed up and sold for a price.

The study of nocebo effects in oncology has
been limited only with the non-specific side effects
caused by the cytotoxic treatment, while the
nocebo effect on the neoplasm itself is unknown.
Due to ethical reasons, research regarding the
possibility that a physician can induce an increase
in the size of the patient’s neoplasm would be
unacceptable.

The main issue surrounding these phenomena
is lack of awareness. There is a critical need for
educating clinicians and patients about the effects
of placebo-nocebo processes, including how,
when, and why they occur.®

Educating clinicians on placebo effects allows
them to utilize these effects while planning
treatment or even encourage them to keep a
personal record of the patient including the
history of non-specific factors with positive
outcomes on the patient's condition allowing more
accessible records of placebo effects and placebo
responders.®? As a bonus, health professionals
who emphasize treatment efficacy and improving
treatment knowledge can raise expectancies and
induce the placebo effect in patients."!

On the other hand, education on the nocebo
effect is vital to sharing delicate information
regarding a condition. If information about a
condition can promote sickness by creating bad
expectations, then one must be careful in both
public health communications and in clinical
medicine.*! Clinicians must learn to educate
their patients while extracting the patient's
expectations so that the delivery of information
can be properly adapted to the needs of the
patient.l®® Studies suggest that positive framing of
side effect warnings is a promising technique for
reducing nocebo side effects, while maintaining
informed consent.#?
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In order to achieve this kind of education,
curricula for the preparation of future
clinicians should include elements from
neurobiology, psychobiology, and last but not
least, communication lectures on transmitting
information in positive framing.
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