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in some organ system can lead to illness. Positive emotional

DOI: 10.20959/wjpr202210-24145 adjustment towards a therapy can bring about positive outcomes

without recourse to the known potency of the administered substance.
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perform as expected when applied in situations. Nocebos on the other
hand are known for having a tendency to cause harm especially based
on expectation from societal cues. Some of the successes attributed to

Covid-19 vaccines are ascribed to the expectation that the vaccines will work while many
adverse events and death have been associated with coerced vaccinations in the face of
vaccine hesitancy. This review highlights the evidence showing that some people do feel or
get better after taking Covid-19 vaccines, while some other people display unexpected or
severe adverse effect after the same therapy mostly due to their mental or emotional

disposition.
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INTRODUCTION

Placebo and nocebo effects are actually the body’s responses to a general expectancy through
absorbing some cues, including physical and psychological ones. A placebo can be
defined as an inert treatment which can be used to simulate administration of a real medical
treatment. A placebo can be something like a sugar pill or an injection made with saline
solution. Tt doesn’t have medicinal effects, but people may perceive that it does because
they believe they have received the active treatment. A placebo is usually given as a dummy.
It is mostly used in clinical trials to test the effectiveness of treatments in drug studies.® For
instance, people in one group get the actual drug, while the others receive an inactive
substance. The participants in the clinical trial don’t know if they receive the real thing or the
placebo. This way, the researchers can measure if the drug works by comparing how both
groups react. If they both have the same reaction the drug is deemed not to work. In drug
testing and medical research, a placebo can be made to resemble an active medication or
therapy so that it functions as a control; this is to prevent the recipient or others from
knowing whether a treatment is active or inactive, as expectations about efficacy can
influence results.” In a placebo-controlled clinical trial any change in the control group is
known as the placebo response, and the difference between this and the result of no treatment
is the placebo effect.l”? Placebos have been shown to improve patient-reported outcomes such
as pain and nausea.’®! Highlighting the importance of the nocebo response associated with
current vaccination against Covid-19 is appropriate as there are many countries, like Nigeria
and Sub Sahara African countries, where the vaccine has been made available; but there is an
overwhelming majority who refuse to be vaccinated, mostly because they are not convinced
about the vaccine's safety, its ability to protect against severe infection and the advocacy for

community immunity in the face of lower mortality than endemic diseases.

Placebo effects

It is important to keep in mind that a placebo and the placebo effect are different things.
While the term ‘placebo’ refers to the chemically inactive substance itself, the term ‘placebo
effect’ refers to perceived medical benefits of the administration of an inert substance.[™ The
placebo effect refers to the phenomenon in which patients feel better after receiving a
placebo. In other words, the mere thought that a treatment has been received causes a
beneficial physical response.™ The placebo effect is more than positive thinking and creates
a stronger connection between the brain and body and how they work together. They have

been shown to be most effective for conditions like pain management, stress-related
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insomnia, and cancer treatment side effects like fatigue and nausea.’®! In a study conducted by
Jon Levine, postoperative patients received either a secret dose of 6-8 mg of morphine, or an
overt dose of a substance described as a powerful medicine used to relieve pain (but were
actually saline solution). The results were remarkable: patients in both groups reported the

same degree of pain relief.['!

Characteristics of Placebo and Nocebo effects

Placebo effects usually have the following characteristics: (1) they rarely cure the illness but
may provide relief of some patients’ subjective symptoms, such as pain, (2) placebo and
nocebo effects widely vary in patients with different diseases and in patients with the same
disease treated with different medicines, ! (3) the adverse consequences of placebo effects is
the nocebo effect. Up to 26% of patients randomly assigned to placebos in randomised
clinical trials (RCT) are estimated to discontinue the use of placebos because these patients
have perceived adverse effects,™! Actually, the psychosocial factors that induce nocebo
effects can also cause adverse medication effects,!! Placebo effects are beyond the reach of
medical intervention or treatment, the patients’ cognitive level on the treatment and/or the
physician—patient relationship can enhance the effectiveness of medical treatment. An
interesting study demonstrated that the patients who took the real drug rizatriptan but labelled
as ‘placebo’ had no different outcomes from those taking placebos labelled with ‘rizatriptan’.
But when patients took the real drug rizatriptan correctly labelled as ‘rizatriptan’, the effect of
this drug increased by about 50%, Another study also obtained similar results in which the
effects of open versus hidden administration of morphine for postoperative pain, beta-
blockers for cardiovascular function, sub thalamic stimulation for Parkinson’s disease and
diazepam for anxiety were compared. The open treatment was found to induce significantly
greater improvement than that of the hidden one,!*® In the view of Miller and Colloca, the
placebo effect is a learnt response generated by expectancies via the central nervous
system.™ When a patient has an active or placebo treatment, the different cues may cause
the patient to remember the previously experienced sensations and thereby develop
expectancy.[”] Different cues can converge into a single conceptual model to generate key
expectancies, which is a more general state that relates to consciousness or sub consciousness
according to the specific process involved. To understand both placebo and nocebo effects,
although they have different psychobiological mechanisms, the universal conceptual model is

considered to be the same as the anticipations determined by prior experience.™® Placebos
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are not limited to inert agents but many active treatments may also have the similar effects of

placebo. In the same vein, nocebo effects can be generated by any substance.

Mechanism of the placebo effect

How placebos work is thought to involve complex neurobiological reaction that includes
everything from increases in neurotransmitters, like endorphins and dopamine, to greater
activity in certain brain regions linked to moods, emotional reactions, and self-awareness.
There are several theories that attempt to explain the mechanism of the placebo effect: the
expectancy theory, classical conditioning accounts, and context effects.™®?% The proposed
framework based on integrative framework theory by Colloca and Miller has been widely
accepted.’”? The integrative framework theory emphasises that cues of a different nature
(verbal, contextual, social) may be integrated to generate key treatment expectancies, which
can influence the effects of active or placebo treatment.'”! The number of different
physiological, psychological and biological factors across different diseases seen to mediate
placebo effects include:

Hormone response

Researchers have been able to demonstrate the placebo effect in action using brain scans
focused on the mid-frontal gyrus, which runs along the frontal lobes just above the eyes, and
showing that areas which contain many opiate receptors were activated in both the placebo
and treatment groups.?*?? In this study functional magnetic resonance imaging was used to
scan the brains of people with chronic pain from knee osteoarthritis. Then everyone was
given a placebo and had another brain scan. The researchers noticed that those who felt pain
relief had greater activity in the middle frontal gyrus brain region, which makes up about one-
third of the frontal lobe.[??) One possible explanation is that expectation on taking the placebo
activated the reward pathways in the brain, in turn stimulating the release of the brain's own
natural painkillers; endorphins, which are chemically similar to opiate painkillers like
morphine.? Like morphine, these endorphins bind to opioid receptors and cause pain relief.
This effect can be partially made ineffective by naloxone, a narcotic antagonist that blocks
both natural endorphins and opioid drugs, which was developed for patients who overdose on
opiates, such as morphine or heroine. By acting on and blocking key opioid receptors in the
central nervous system, naloxone also partially prevents placebo responses.” This signifies

that the placebo effect can be biochemically modulated.
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Conditioning

Other possible explanations include classical conditioning, when there is an association
between two stimuli resulting in a learned response. In some cases, a placebo can be paired
with an actual treatment until it evokes the desired effect.!”! For example, being regularly
given the same arthritis pill to relieve stiff, sore joints, one may begin to associate that pill
with pain relief. On being given a placebo that looks similar to the arthritis pill, the patients

may still believe it provides pain relief because they've been conditioned to do so.

Expectation

Expectations, or what we believe we will experience, have been found to play a significant
role in the placebo effect.*!! People who are highly motivated and expect the treatment to
work may be more likely to experience a placebo effect. Verbal, behavioural, and social cues
can contribute to a person's expectations of whether the medication will have an effect. Some
results support the hypothesis that structured manipulation of physician’s verbal and non-
verbal performance, designed to build rapport and increase faith in treatment, is feasible and
may have a significant beneficial effect on the size of the response to placebo analgesia. They
also demonstrate that subjects, who are not susceptible to placebo, are also not susceptible to

performance style.l*”!
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Figure 1: The expectation of benefit associated with a placebo causes measureable

changes in neurobiological signalling pathways, resulting in pain relief.!*

Genetics
Genes may also influence how people respond to placebo treatments. Some people are

genetically predisposed to respond more to placebos. One study found that people with a
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gene variant that codes for higher levels of the brain chemical dopamine are more prone to
the placebo effect than those with the low dopamine version. People with the high-dopamine
version of this gene also tend to have higher levels of pain perception and reward-seeking.?®!
Genetic signatures that alter the opioid and dopamine signalling pathways are predictive of
whether a patient is more or less likely to experience a strong placebo effect. For example,
patients with opioid receptors that are less active are less likely to be placebo responders. On
the other hand, patients with reduced dopamine metabolism, and therefore higher dopamine

levels in the brain, are more likely to experience a strong placebo effect.!®!

Effect

While placebos can affect how a person feels, studies suggest that they do not have a
significant impact on underlying illnesses. A major review of more than 150 clinical trials
involving placebos found that placebos had no major clinical effects on illnesses. Instead, the
placebo effect had a small influence on patient-reported outcomes, particularly of perceptions
of nausea and pain.!”y However, another review conducted nearly 10 years later found that in
similar populations, both placebos and treatments had similar effects. The authors concluded
that placebos, when used appropriately, could potentially benefit patients as part of a

therapeutic plan.’?”!

Clinical application of placebo effects

Depression: The placebo effect has been found to impact people with major depression
disorder. In one study, participants who weren’t currently taking any other medication were
given placebo pills labelled as either fast-acting antidepressants or placebo for one week.
After the week, the researchers used a computerized radiographic technique to examine the
metabolic activity in the brain (PET scans) and told the participants they were receiving an
injection to improve mood. Participants who took the placebo labelled as an antidepressant as
well as the injection reported decreased depression symptoms and increased brain activity in

areas of the brain linked to emotion and stress regulation.®!

Pain management: A small 2014 study tested the placebo effect on 66 people with occasional
migraine, who were asked to take an assigned pill—either a placebo or rizatriptan, which is a
known migraine medication—and rate their pain intensity level. Some people were told the
pill was a placebo, some were told it was rizatriptan, and others were told it could be either.

Researchers found that the expectations set by the pill labelling influenced the participants’
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responses. Even when rizatriptan was labelled as a placebo, participants gave it the same

rating as a placebo that was labelled rizatriptan.?”

Symptom relief: The placebo effect has also been studied on cancer survivors who experience
cancer-related fatigue. Participants received three weeks of treatment, either their regular
treatment or a pill labelled as a placebo. The study found that the placebo (despite being
labelled as such) was reported to improve symptoms while taking the medication and three

weeks after discontinuation.”

Biochemical basis for the placebo effect

Through integrating the behavioural, neurobiological and genetic findings on the placebo
effect, the dopamine, opioid, endocannabinoid and serotonin signalling pathways are used as
the primary means for identifying molecular biological components through analysis of the
genetic variants.”” High-throughput analysis technologies have produced a large number of
gene and protein—protein interaction data that have stimulated studies on the biochemical

bases for placebo effects.

(A) Morphine injection (B) Placebo uptake (C) Placebo and naloxone uptake
Placebo Placebo
Reward pathway is activated Reward pathway s activated
** ‘ ** v
o A are released & 0‘ ns are released

xb Fan Naloxone

o
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Figure 2: (A) Morphine causes pain relief by binding to opioid receptors in the brain.
(B) The reward pathways activated by placebos cause the release of endorphins, which
bind to opioid receptors. (C) Naloxone blocks opioid receptors, preventing the binding

of endorphins, thereby partially blocking the placebo effect.[?* 2422

An increasing number of studies have demonstrated that the neurotransmitter and
neurological pathways can mediate placebo effects, and have provided candidate genes for
further studies. The fact that a placebo was found to induce the pain suppression system of

the body, which can be blocked by an opioid receptor antagonist™*? demonstrated that the
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opioid signalling pathways may be involved in a placebo analgesic effect. Further
physiological experiments have demonstrated that the endocannabinoid signalling pathway is
also implicated in the placebo analgesia.*® Based on the finding of analgesic effects of
opioid receptor signalling, expectancy of reward is postulated as a key general contributor to
the placebo effect. In a pain model, anticipation of the placebo effect stimulated the activation
of opioid and dopamine receptor in brain, and higher placebo effects have been found to
correspond to higher levels of dopamine receptor activation. Additionally, both dopaminergic
and opioid signalling were found to be reduced in individuals with nocebo effects.*?
Furthermore, the serotonin signalling pathway has major roles in depression which causes a
much higher rate of placebo effects in randomised clinical trials.** Placebo treatment in

depression has been shown to cause changes in brain function.

Activation of some brain regions induced by expectation of analgesia is related to
endogenous opioid transmission and analgesia. Positron emission tomography studies have
recently shown that the placebo effect in Parkinson's disease, pain, and depression is related
to the activation of the limbic circuitry.®™ The observation that placebo administration
induces the release of dopamine in the ventral striatum of patients with Parkinson's disease
suggests a link between the placebo effect and reward mechanisms. In addition to Parkinson's
disease, the placebo-reward model may also apply to other disorders. However, the relative
contribution of the different neurotransmitters and neuropeptides that are known to be
involved in modulating the activity of the limbic system may be disease-specific. Thus, while
the placebo-induced clinical benefit observed in Parkinson's disease would mostly reflect the
release of dopamine in the dorsal striatum, the activation of opioid and serotonin pathways
could be particularly implicated in mediating placebo responses encountered in pain and
depression, respectively.®

The placebo effect on COVID-19 Vaccine

The fact that the human mind is so powerful that it somehow convinces the human body that
an inert medication given in a procedure is equivalent to the proper medication affects the
response to Covid-19 vaccination.®® The placebo effect seen to have a role curing pain and
depression is also thought to have a role in curing the symptoms of the coronavirus (COVID-
19) disease. It is thus possible that placebo effect may have healing effect on the body of
COVID-19 patients. This conclusion has been made by considering the related experiments
and researches of placebo effect. The influences of the placebo effect on Covid treatment
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have been highlighted in an online survey to find an approximation of the placebo effect
on Covid-19 patient.’*®!

The nocebo effect on Covid-19 vaccination

Individuals can experience more symptoms or side effects as a response unrelated to the
potency of the substance, the response mentioned as the nocebo effect.*”] The nocebo effect
is like the evil twin of the placebo effect — for example, it heightens pain if a person
anticipates that something will hurt. Most of the side effects that people experience after a
Covid-19 vaccination can be blamed on the nocebo effect. Widespread dissemination of
concerns about an adverse reaction to a medicine leads to an increase in the number of reports
of the adverse reaction. For example, in 2013, British media highlighted the adverse effects,
including muscle pains, of statins following an article in the British Medical Journal. An
estimated 200,000 patients stopped taking statins within six months of the story being
published, many due to adverse reactions.®®! There was also an increase in the number of
adverse reaction reports of rhabdomyolysis with statins during this time. This incident has
since been attributed to the nocebo effect.*% Certainly expectation contributes significantly to
both placebo and nocebo responses in clinical trials. This expectation is itself
multidimensional, as there are different types of expectation, including hope and need, which
must be considered.!*

It is not surprising if expectations of adverse reaction are seen to trigger response to covid-19
vaccines."* Among participants who received an actual Covid-19 vaccine, 76% of systemic
adverse effects after the first vaccination were attributable to the nocebo response rather than
the vaccine itself.*? In this study investigators assumed that all the effects that lead to
unpleasant symptoms after placebo treatment are also evident when recipients get the real
vaccine. They found that 35% of placebo recipients reported systemic adverse effects like
headache or fatigue. This number is three-quarters as high as the number of vaccine
recipients with such symptoms (46% reported systemic adverse events and 35 is 76% of 46).
This means three-quarters of the systemic symptoms vaccine recipients experience are not
due to the vaccine itself but would have also occurred if they had received a placebo. This is
the nocebo response. For second doses of vaccines, reported adverse effects went up from
46% to 61%, while AEs for placebo recipients decreased from 35% to 32%.
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There are a number of factors that can contribute to a person experiencing a nocebo effect.
This includes a person’s expectation that they will have an adverse reaction because they’d
heard about another case in which one occurred to the first vaccination and anticipate the
second dose or booster will cause the same.*"! It can also include people who may have had
an adverse reaction with similar treatments; no trust in the healthcare provider, worrisome
information highlighting possible side effects, mistaken beliefs, pessimistic expectations,
misattribution of symptoms and social messaging.[**! All these factors can contribute to the
high incidence of nocebo responses to various treatments but fear and misinformation have

been seen as major reasons for vaccine hesitancy.

A January 2022 systematic review and meta-analysis concluded that nocebo responses
accounted for 72% of adverse effects after the first Covid-19 Vaccine dose and 52% after the
second dose.*®! More than a third of participants in Covid-19 vaccine clinical trials who
received a placebo reported adverse events such as headache and fatigue and contributed to
the nocebo effect, potentially rendering 76% of all adverse events reports after the first dose
not true adverse events.*®! The authors identified 3 studies of Covid-19 vaccines-two mRNA
based and one adenovirus type- involving approximately 45,000 subjects. They compared the
rates of solicited adverse events in patients’ assigned placebo and active vaccination.[*! The
key findings were high rates of commonly encountered adverse events in both placebo and
active arms of the trials. Fatigue was reported by 21-29% of patients in the placebo arms and
38-42% in the active treatment arms. For headache the proportions were 24-27% and 33—
39% for placebo and active arms respectively, and for muscle aches and pains 10-14% and
18-33% respectively. Injection site reactions were also common (12-17%) in placebo and
48-84% following active vaccination. Other adverse events were reported less frequently but
also in both placebo and active treatment arms. Whilst a significant number of people
included in this study reported experiencing unpleasant side effects after receiving the
COVID-19 vaccine despite only receiving a placebo, the authors attributed the nocebo

reaction as the cause of most of these symptoms.*!

COVID-19 vaccine side effects

Getting vaccinated against COVID-19 infection reduces the risk of severe disease,
hospitalization, and death for which vaccines are designed to give immunity without the
danger of getting the disease. This notwithstanding, it is common to experience some mild-

to-moderate side effects when receiving vaccinations in general."**! The vaccines are detected
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as antigens and the immune system instructs the body to react in certain ways: it increases
blood flow so more immune cells can circulate, and raises body temperature in order to kill
the virus. Mild-to-moderate side effects, like a low-grade fever or muscle aches, are normal
and not a cause for alarm as they are signs that the body’s immune system is responding to
the vaccine and is gearing up to fight the virus. Such side effects usually go away without
intervention after a few days.[**

Most COVID-19 vaccine side effects are usually nonexistent to mild and severe side effects
are quite rare.[*>* While reports of severe vaccine side effects have drawn a lot of attention,
the majority of people are said to have either no or minimal side effects from COVID-19
vaccines. Interferences in physiological aspects of blood clotting have been reported in a
handful of people with blockages of blood vessels or internal bleeding in the brain, while
allergic reaction or anaphylaxis was reported in only 0.3 percent of participants after partial
vaccination and 0.2 percent of participants after full vaccination.® Myocarditis and
pericarditis have been reported, especially in adolescents and young adult males, within
several days after COVID-19 vaccination.[®! Evidence suggests that prior information about
the side effects of Covid-19 vaccines may cause people to misattribute common daily
background sensations as arising from the vaccine or cause anxiety and worry that make
people hyper alert to bodily feelings about adverse events.'***"! Both placebo and nocebo
effects are believed to be mental or emotional rather than physiological in origin, but they can
induce measurable changes in the body."?

CONCLUSION

Both Nocebo and placebo effects highlight the importance of the environment in which
treatment is received, and indicate that patients can benefit from trust and language used; to
boost expectations. While evidence suggests that disclosing information about potential
adverse effects of an intervention can cause people to misattribute common ailments to the
vaccine, or make people hyper-alert to how they are feeling, it is ethical to do so. Thus, it is
suggested that better public information about placebo and nocebo responses may improve
Covid-19 vaccine uptake by reducing the concerns that make some people hesitant.
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