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Abstract

There is limited information available on the evaluation of placebo or nocebo effects on itch. The present study developed
a search strategy using PubMed to evaluate literature related to placebo and/or nocebo effects on itch. The search strategy
identified 65 articles. After the independent review of each article, 10 studies were selected for inclusion. These studies var-
ied, in terms of methods and outcome measures. Overall, verbal suggestion, conditioning, and/or placebo topical therapies
led to placebo and/or nocebo effects on itch. Further understanding the mechanisms of placebo and nocebo effects on verbal
suggestion and conditioning can open doors to the development of therapeutic strategies that could ameliorate or improve

itch in patients.

Introduction

Have you ever had an itch you just can’t scratch? Pruritus, or in
layman’s terms, itching, is essentially the miscommunication be-
tween sense of touch and the central nervous system. This can
cause feelings of unease, irritation, or anxiety, often leading to an
irresistible urge to quell this sensation. Recent studies have high-
lighted the importance of the emotional impact of itching, particu-
larly in chronic cases. These studies demonstrated an association
with higher rates of stress, anxiety, depression, and even suicidal
ideation, leading to major deficits in quality of life.!

Although some itches may purely be due to physical or psy-
chological causes, most pruritus occur due to the combination
of these two. Thus, due to multifactorial causes, the treatment
for pruritus may need to be tailored to target multiple causes.
The use of the placebo effect to lessen itch has become a par-
ticular interest. This has become especially fascinating, because
this has a potential for low risk of side effects and toxicities
due to avoidance of pharmacologic therapy, and high rewards
of effective itch relief for patients. This narrative review exam-
ined relevant studies for itching, especially for pruritus induced
by physiological reasons, and treated using a psychological ap-
proach, placebo.
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Methods

In order to identify relevant studies, the authors searched Pub-
Med using a search strategy developed by the study team. The
search strategy used a combination of keywords and controlled
vocabulary words to capture the concepts of “itch”, “pruritus”,
and “placebo” (refer to Table 1 for the details of the search strat-
egy). The search was performed by S.W. in May 2022, and 65
articles were identified for review. Five reviewers independently
checked the titles and abstracts. Then, the full articles of poten-
tial studies for inclusion were reviewed by the reviewers. For
the inclusion of studies, the study was required to be specifically
designed to evaluate the placebo or nocebo effect on itch. Among
the reviewed studies, eight studies were identified for inclusion.
Additional relevant studies were identified by checking the bib-
liographies of the relevant studies. Using this strategy, an addi-
tional two studies were identified for inclusion. Thus, a total of
10 studies were reviewed, and two additional studies were in-
cluded, which provided additional statistical analysis related to
the included studies.

Results

The results of the literature search resulted in a total of 10 studies
(12 articles), and these were reviewed by the authors. One author
(J.D.) reviewed the selected studies in detail, and compared the
study methodology, size, interventions and findings. The details
of the review are presented in Table 2. The study methodology
varied among studies, and this often utilized verbal suggestion,
conditioning, and/or the application of placebo topicals to elicit
placebo responses. The sample sizes of all of the included studies
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were relatively low, which ranged within 14—129 subjects, with an
average of 108 subjects.

A. Strumpf et al. (Study 1, Table 2) used histamine or saline
application as the physical intervention.? Then, the subjects were
verbally inquired whether they expected the application to cause
itch.? Verbal suggestion for itch to occur in the placebo saline
group led to greater wheal development, and significantly higher
reported itch intensities.? Similar results were observed in groups
that received histamine, indicating that itch, and in this case, even
skin reactions, can be induced by verbal suggestion.?

A. Van Laarhoven et al. (Study 2, Table 2) reported similar
results using various itch-causing stimuli, including mechanical,
electrical, and chemical stimuli.? For all stimuli, higher expecta-
tions for itch were associated with the reported increase in itch
experience.’ Verbal suggestion was also effective in inducing
a response in these subjects, resulting in a decrease in itch re-
sponse.?

D. Bartels et al. completed several trials using both active and
sham electrodes, in order to stimulate itch (Studies 3, 4 and 5;
Table 2).*% The authors combined the techniques of verbal sug-
gestion and conditioning to elicit placebo responses, and reported
that the combination of these techniques was more effective than
using verbal suggestion alone.* Furthermore, it was reported that
electrodes can decrease an itch, even though the intensity produced
by the electrode does not change, significantly lowering the itch
score.’ The additional analysis did not reveal significant changes
in scratching episodes in the subjects, indicating that the nocebo
effect does not conclusively extend from subjects that reported a
feeling of itchiness to the act of physically scratching.® More re-
search is likely needed in this area, since this was the only analysis
that addressed scratching episodes.

The use of a placebo cream, which was represented to the study
participants as an antihistamine cream, in combination with verbal
suggestion, was examined in several studies conducted by M. Dar-
rah et. al. (Studies 6 and 7, Table 2).”# Both studies revealed that
when the placebo cream and verbal suggestion were utilized, there
was no significant difference in wheal area, but there were im-
provements in itch at various time periods.”® In addition, a reduc-
tion in heart rate from baseline was realized, when subjects were
provided instructions on the effectiveness of the antihistamine (ac-
tually placebo) cream.”

In the Netherlands, S. Meeuwis et al. (Studies 812, Table 2)
completed a number of studies related to placebo response and
its impact on itch.>~13 Three separate studies were completed us-
ing histamine iontophoresis as the itch inducing stimuli.’-!! The
use of this process enabled histamine to be introduced through
the skin using current, creating an itch response. This process is
commonly used in clinical research related to itch response and
treatment. The group that initially conducted a study in 2018 re-
ported that positive verbal suggestions can lead to significantly
lower itch expectations, but there was no significant difference
in mean self-reported itch during iontophoresis.® This result was
in contrast to previous trials, which revealed improvement in ex-
perienced itch with verbal suggestion. Another study completed
by the group of S. Meeuwis revealed similar results for both
positive and negative verbal suggestion, resulting in changes in
itch expectations, but without significantly impacting the expe-
rienced itch when looking at the area under the curve for the
itch experienced during histamine iontophoresis and maximum
itch intensity.'® The subsequent study completed by a group of
investigators used a two-phase conditioning paradigm to invoke
a placebo response.!! Various research groups used the combina-
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tion of a conditioned stimulus (flavored water), an unconditioned
stimulus (antihistamine), and placebo comparators, along with
verbal suggestion.!"! However, no significant differences were
identified for mean self-reported itch, clinical skin response to
histamine iontophoresis, heart rate, or skin conductance level.!!
When the results of these groups were combined for analysis
conditioning, these were identified to be marginally effective in
reducing itch.!!

An alternate approach of using a placebo patch was utilized by
the group of S. Meeuwis in a study published in 2021.12 In that
trial, all subjects were given a placebo patch, that is, the subjects
were given patches that contained caffeine (closed label group) or
placebo (open label group).!> These groups were further divided
into the positive suggestion group (patches that would improve the
itch) and negative suggestion group (patches that would worsen
the itch).'> No difference in clinical skin response was realized
among the groups. However, the expected itch, self-rated skin re-
sponse, and self-rated mean itch were significantly lower in the
positive suggestion groups.'?

An additional analysis of previous trials (Studies 8, 9 and 11;
Table 2) was conducted by S. Meeuwis et al., and published in
2021."3 Innovative statistical methods were applied to determine
the interindividual differences on how placebo effects are formed.!?
The researchers reported that the effects of open-label positive and
negative verbal suggestions on itch may be more dependent on its
expectation, while the closed label approach would directly influ-
ence the itch.!3 Furthermore, the researchers determined that low
sensitivity to rewards and high ignorance of bodily signals were
associated with increased placebo response to verbal suggestion.!?

Summary of available research and limitations

A review of 10 trials on placebo and nocebo effects on the per-
ception of itch and skin reactions in young healthy individuals by
verbal suggestion, learning process, expectancy, or conditioning,
or other means in open-label and closed label trials was completed.
The results slightly varied among the studies. However, overall,
verbal suggestion, conditioning, and/or placebo topicals appeared
to produce a beneficial placebo effect on itch.

Itch, such as pain, is a subjective sensation of a person, and
the intensity depends on various factors, including the frame of
mind, psychological state, underlying medical or mental illnesses,
and external cues, such as verbal suggestions, conditioning, etc.
Therefore, it remains challenging to have an objective measure
of itch. Merely four of the reviewed studies (Studies 1, 5, 6 and
7; Table 2) used certain objective measures, such as the size of
wheals, intensity of scratching, and heart rate, to gauge the pla-
cebo or nocebo effects on itch. However, these are not well-es-
tablished accurate surrogates to measure itch intensity, due to the
psychological component of the patient’s itch experience. The use
of subjective measures to evaluate the improvement or worsening
of an itch remains difficult to some degree, given the interpatient
variability. Furthermore, it remains difficult to directly compare
the presently available literature, since the research methods and
reported outcome measures are not standardized. Moreover, the
placebo response varied in the studies, in which some studies
reporting statistically and clinically significant improvements in
itch, while other studies reported more modest placebo effects.
Combining visual or tactile (i.e. patch or topical cream) with ver-
bal suggestion appeared to improve the placebo response. These
trials indicate that there is a psychological component to itch that
can be influenced by inducing a placebo response, but the exact
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mechanisms remain unknown.

Subjects who were recruited for the studies were healthy in-
dividuals, who had no acute or chronic skin diseases, psychiatric
disorders, or other underlying medical diseases. Further studies on
patients with medical conditions that cause itch, especially chronic
itch, are warranted. The challenges of applying placebo, regardless
of whether these are open-label or closed label, to patients with
itch in real-world clinical practice would include moral, ethical,
and patient-clinician trust relationship issues.

Compared to the field of pain, studies conducted for the placebo
and nocebo effects on itch have been relatively new and few, and
far between. The limitations of the present study include the fol-
lowing: a small number of studies were identified, the reviewed
studies had small sample sizes, and the heterogeneous design of
these studies made the comparison across studies difficult; mere-
ly studies published in the English language from 2011 to 2021
were reviewed, which may have caused relevant publications in
other languages and publications outside of the search period to
be missed; since the present study was a narrative review, and not
a systematic review or meta-analysis, the quality of the included
literature was not assessed.

The use of placebos with verbal suggestion, conditioning, and/
or physical placebos can conceivably lower the risk of systemic
or local toxicities, when compared to systemic or topical medica-
tions. It would be beneficial to invest more resources in elucidat-
ing the mechanisms of placebo effects, thereby opening doors to
the development of therapeutic strategies that could ameliorate or
improve itch in patients who do not respond to conventional mo-
dalities of treatment for itch.

Future directions

Research in the area of placebo and nocebo effects on itch remains
limited. In order to further investigate the use of these techniques
in the therapeutic setting, additional research is needed. The pre-
sent studies appeared to support the use of verbal suggestion, con-
ditioning, and/or topical placebos to elicit improvements in itch
response. Future studies should focus on replicating these results
in larger study populations, and in subjects with chronic itch condi-
tions. These data would be necessary to move forward in the de-
velopment of techniques that can be used in clinical settings, that
is, using the placebo effect to improve patient outcomes. Before
these interventions can be therapeutically used in real world appli-
cations, additional discussions on its ethics and impact on patient-
provider relationship are necessary.

Conclusions

Studies, including those that investigate placebo or nocebo ef-
fects, are difficult to conduct and evaluate, due to multiple varia-
bles, subjectivity, and moral/ethical/trust concerns for various dis-
ease states, including itch. As anticipated, the standardized review
approach resulted in the limited inclusion of articles. Although
there were multiple limitations, the present study contributes to
the literature by gathering small study data to present the potential
positive impact of the use of placebo to treat itch, and identify fu-
ture areas of study in this field, with the hope of advancing treat-
ment options.
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