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ABSTRACT
Introduction Experimental and clinical data demonstrate 
that skin diseases like psoriasis are affected by 
psychological factors and can be modulated by 
interventions other than conventional drug therapy. 
The expectation of patients towards the benefit of 
a forthcoming treatment as well as treatment pre- 
experiences have been demonstrated as crucial factors 
mediating placebo responses in inflammatory skin 
diseases. However, it is unknown whether and to what 
extent treatment outcomes of psoriasis patients under 
therapy with monoclonal antibodies like secukinumab 
can be experimentally modulated at subjective and 
physiological levels by modifying the expectation of 
patients via verbal instruction or prior experience.
Methods and analysis Treatment expectations will 
be modulated in patients with moderate- to- severe 
psoriasis undergoing treatment with the anti- interleukin- 
17A monoclonal antibody secukinumab. Patients with 
a Psoriasis Area and Severity Index (PASI) >12 will be 
randomly allocated to one of three groups (N=40 each). 
As a standard schedule, patients in the pharmacological 
control group (group 1) will be treated weekly with 300 mg 
secukinumab, while patients in groups 2 and 3 will receive 
only 75 mg secukinumab (75% dose reduction) during all 
treatment weeks. In addition to the injections, patients 
in group 3 will ingest a novel tasting drink, with a cover 
story explaining that previous studies showed additional 
beneficial effects of this combination (drug and drink). 
Patients will be assessed and treated at nine visits over a 
16- week period, during which the severity of pain and itch 
symptoms, skin lesions and quality of life will be analysed 
with standardised questionnaires and the PASI.
Ethics and dissemination This study was approved 
by the Ethics committee of the Medical Faculty of the 
University Duisburg- Essen. Study outcomes will be 
published in peer- reviewed scientific journals.

INTRODUCTION
Drugs do not act in a vacuum. In any medical 
treatment, the drug’s biological effect 
depends on an interaction of the drug’s phar-
macological performance and, among other 
things, the individual’s psychological predis-
position. This psychological predisposition is 

influenced by numerous factors and in partic-
ular, by the patient’s expectation of a medi-
cation’s beneficial effects, which is mainly 
steering the placebo effect.1–3 Our knowledge 
about the neurobiological and neuropsy-
chological mechanisms mediating placebo 
responses has advanced substantially during 
the last two decades and current experimental 
and clinical data indicate that the systematic 
manipulation of patients’ expectations can 
affect the outcome of medical interventions 
in general and pharmacological treatment in 
particular.4–6 However, whether and to what 
extent this holds true for chronic inflam-
matory skin diseases and the treatment with 
systemic therapies, such as monoclonal anti-
bodies, remains unclear. Thus, the presented 
clinical proof- of- concept trial will system-
atically modulate treatment expectation in 
psoriasis patients undergoing monoclonal 
antibody treatment and investigate the effects 

Strengths and limitations of this study

 ► This study will provide first insights in how far mod-
ulation of patients’ expectation will affect efficacy of 
pharmacological treatment in patients with inflam-
matory skin diseases like psoriasis.

 ► The results of the study will help to gain knowledge 
of how and via which mechanisms expectations of 
psoriasis patients can be framed and modulated to 
increase the therapeutic outcome for the patients’ 
benefit. In addition, these data might provide a ba-
sis for extrapolating these approaches to treatment 
strategies in patients with other chronic inflamma-
tory diseases.

 ► The selection of comprehensive outcome measures, 
including subjective and objective clinical as well as 
neuroendocrine markers, assures precise analyses 
of study endpoints.

 ► The primary limitation of this study is a potentially 
increased drop- out rate in the dose- reduction con-
trol group due to suboptimal therapy response.
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of expectation on treatment outcomes at the subjective 
and physiological level.

Psoriasis is a chronic inflammatory skin disorder 
affecting around 2% of the Western populations.7 8 
Patients suffer from severe aching skin discomfort and 
pruritus. Owing to the visibility of the typical erythem-
atous, scaly patches and plaques, psoriasis is highly 
stigmatising and can lead to embarrassment, shame, 
lowered self- esteem, social anxiety and retreat from 
social contacts.9 Additionally, psoriasis patients carry an 
increased risk of developing cardiovascular and metabolic 
diseases, as well as psychiatric disorders.10–12 As a result of 
these highly burdening symptoms, patients with psoriasis 
have a reduction in their quality of life (QoL) similar to 
or worse than patients with other chronic diseases, such as 
ischaemic heart disease and diabetes.13 14 Clinical obser-
vations and experimental evidence suggest that inflam-
matory skin diseases are affected by psychological factors, 
such as stress and anxiety15 16 and that patients’ expecta-
tions of treatment outcome are a crucial factor mediating 
placebo responses (for reviews see, refs. 2 17 18). This 
patient group, therefore, provides an ideal clinical model 
to investigate the effect of treatment expectation in the 
context of a somatic disease at the subjective (eg, pain 
and itching) and objective level (eg, skin lesions).

Within the last years, research on the pathophysiology 
of psoriasis has seen substantial advances.19 20 Recent 
data revealed a central pathogenetic role for Th17 cells 
in psoriatic skin inflammation.21 Today, the so- called 
interleukin (IL)‐23/Th17 immune axis is regarded as 
the major immune pathway in the pathophysiology of 
psoriasis.19 22 The first IL‐17A inhibitor for the treatment 
of moderate‐to‐severe plaque psoriasis, secukinumab, a 
human monoclonal antibody, was approved in 2015.22 It 
has been shown to effectively suppress the inflammatory 
response and to reduce disease burden, symptoms such 
as pain and itch and to increase QoL in psoriasis.23–25 
However, biologics such as secukinumab may provoke 
side effects, such as infections, and are associated with 
high treatment costs.26 27

In the presented trial, the effects of verbally induced 
expectations on the severity of pain and itch symptoms, 
QoL as well as skin lesions in patients suffering from 
moderate- to- severe psoriasis will be investigated during 
treatment with secukinumab. The induction of expecta-
tions will be combined with a reduction in medication 
dose. In the context of associative learning, placebo- 
induced dose reduction has already been shown to be an 
effective method to maintain drug efficacy while reducing 
the amount of medication required.28 29

With regard to the outcome measures, pain is the 
best- studied one regarding contributing factors and 
underlying mechanisms, as it has been a central topic 
in placebo research from its beginnings.30 Placebo anal-
gesia was shown to be effective in healthy volunteers as 
well as patient groups (Forsberg et al31, 2017) and to be 
related to an activation of the body’s own opioid system 
and other non- opioid systems.32 Itch on the other hand 

has received less attention in research. It was found to 
be susceptible to verbal suggestion in healthy volun-
teers33 34 and observational learning in patients (‘conta-
gious itch’35). Data from pharmacological trials including 
placebo arms suggest that chronic itch is susceptible to 
placebo interventions as well.18 QoL, as an important 
outcome measure for any medical treatment, has already 
been shown to be influenced by patients’ expectations in 
various conditions.36–38 Next to these subjective measures, 
a central aspect to psoriasis is the objective extent of skin 
lesions. A recent meta- analysis of trials addressing the 
effectiveness of systemic treatments found that improve-
ments in Psoriasis Area and Severity Index (PASI) scores 
were relatively small in the placebo arms.39 The effects 
of patients’ expectations on treatment outcome have not 
been assessed experimentally in psoriasis patients for any 
of these measures so far.

METHODS AND ANALYSIS
Design
This proof- of- concept study will employ a randomised 
factorial design.40 Objective and subjective signs and 
symptoms of psoriasis will be analysed in patient groups 
receiving either standard pharmacological treatment 
(=treatment as usual (TAU), 100% drug dose) or treat-
ment with a drug dose reduced by 75%. Patients in the 
dose reduction group will be further divided into two 
groups, differing in the degree of treatment expectation. 
Allocation to one of the three groups will be randomised 
(N=40 each). The study flow is depicted in figure 1. As 
a standard schedule, patients in the pharmacological 
control group (group 1; TAU) will be treated weekly with 
300 mg secukinumab (as in clinical routine consisting 
of two subcutaneous injections with 150 mg) for 5 weeks 
(weeks 0–4), followed by two additional injections four 
(week 8) and eight (week 12) weeks later. Group 2 
(Expectation- LOW) will serve as a dose reduction control 
group receiving one injection with 75 mg secukinumab 
and one injection with NaCl (sodium chloride) during all 
treatment weeks. The reduced dosage of 75 mg in groups 
2 and 3 was chosen since the resulting difference between 
the groups is expected to be pronounced enough to 
detect significant differences (approximately 20% points 
with regard to PASI75 response in week 12) but the 
expected response is still sufficient to avoid high drop- out 
rates due to a premature termination by the partici-
pants.23 41 Group 3 (Expectation- HIGH) will be treated 
with the dose reduction regimen as group 2. However, 
patients in this group will receive an additional positive 
verbal instruction presented in a standardised manner by 
the main study physician to strengthen their expectation 
towards the benefits of the treatment. The salience of this 
verbal instruction will be reinforced by combining each 
injection with the ingestion of a newly tasting beverage 
together with detailed information about the potential 
beneficial effects of this combination (drug and drink). 
The gustatory stimulus was added since recent studies 
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demonstrated that the combination of drug and drink 
is able to evoke associative learning processes, and can 
be employed as a placebo- induced dose reduction 
strategy in immunopharmacological regimens.42 43 The 
verbal information regarding the brain–immune system 
communication will be visually underlined by a printed 
illustration. The English translation of the standardised 
verbal instruction can be found as an online supplemental 

material. Since we hypothesise that state and trait vari-
ables can modulate expectation per se and its effect on 
health outcome, we will identify neuroendocrine and 
psychological parameters that modulate an individual’s 
effect of expectation on treatment outcome. All patients 
and the study physicians rating the skin symptoms will be 
blinded towards the drug and NaCl injections, as well as 
the study hypotheses. An unblinded team consisting of 

Figure 1 Schedule of enrolment, interventions and assessments. Adapted from the SPIRIT (Standard Protocol Items: 
Recommendations for Interventional Trials) 2013 template.59

https://dx.doi.org/10.1136/bmjopen-2020-047099
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study physicians and coordinators will be responsible for 
the dispense and application of secukinumab/placebo.

Patients
Patients will be recruited via the outpatient department of 
the Department of Dermatology, Venereology and Aller-
gology at the University Hospital Essen. Furthermore, 
the study will be advertised via (social) media and among 
dermatological practices. Patients’ diagnosis of psoriasis 
will be confirmed by a board certified dermatologist. The 
main inclusion criteria regarding the severity of psoriasis 
are a PASI of at least 12 and a body surface area (BSA) 
affected by plaque psoriasis of more than 10%. The deci-
sion for these thresholds was made based on the main 
inclusion criteria of most of the pivotal studies of secuki-
numab and other biologics.23 44 Further, according to the 
German S3 guideline on psoriasis, systemic treatment is 
recommended in clinical routine when a patient reaches 
a BSA >10 and/or a PASI >10 and a Dermatology Life 
Quality Index (DLQI) >10.45 Lastly, these thresholds allow 
for adequate objective comparisons between the status at 
baseline and under therapy. All inclusion and exclusion 
criteria are summarised in box 1.

Procedure and measures
Study- specific measures will be performed at the Depart-
ment of Dermatology, Venereology and Allergology at the 
University Hospital Essen. As in routine, blood samples 
(including differential blood count and clinical chem-
istry) will be taken before entering the study and every 
4 weeks. The severity of pain and itch symptoms, skin 
lesions and QoL in patients will be assessed nine times 
from precheck to follow- up (see figure 1). During each 
visit to the study centre, patients will undergo a routine 
medical check and the pharmacological treatment will 
be monitored with regard to potential side effects. To 
this end, the Generic Assessment of Side Effects46 will be 
employed. Pain and itch symptoms will be assessed with 
visual rating scales, skin lesions and disease activity will 
be objectively quantified by the study physician with the 
PASI, and adverse effects on QoL due to the disease and 
the treatment will be analysed with the DLQI.47 Blood 
and saliva samples will be taken at five visits with a 4- week 
interval, to investigate relevant cytokines and cortisol 
levels. At the same instants, psychophysiological stress will 
be assessed with the Perceived Stress Scale-1048, to be able 
to examine a relationship between these measures.

In addition, we will identify neuroendocrine and 
psychological parameters that modulate an individual’s 
effect of expectation on treatment outcome. Salivary 
cortisol awakening response and salivary alpha- amylase 
activity will be assessed as markers of HPA (hypothalamus- 
pituitary- adrenal) axis and sympathetic activity, respec-
tively.49–51 Saliva samples will be obtained between 
study visits 1 and 2 on two consecutive days immedi-
ately after awakening as well 30 and 45 min after awak-
ening.51 As an indication for the patients’ mental state, 
anxious and depressive symptoms will be assessed using 

the State- Trait- Anxiety- Depression- Inventory.52 Various 
personality traits will be assessed with the Behavioural 
Inhibition/Approach System Sensitivity scale,53 Somato-
sensory Amplification Scale,54 and Big Five Short 
Screener-10.55 Furthermore, previous treatment experi-
ence will be inquired using a numerical rating scale. To 
validate the experimental manipulation, the Treatment 
Expectation Questionnaire56 will be filled out both at the 
precheck and after 1 week of treatment.

The first patient was included into the study in 
November 2020. Data collection is planned to be termi-
nated at the beginning of 2023.

Randomisation
Patients will be randomly allocated to one of the three 
groups by one of the study coordinators. Randomisation 
will be performed using computer- generated random 
numbers, with treatment groups being assigned to 
sequential participant numbers and blackened out until 

Box 1 Inclusion and exclusion criteria

Inclusion criteria
1. Diagnosis of moderate- to- severe chronic plaque psoriasis for at 

least 6 months.
2. Psoriasis Area and Severity Index >12 and body surface area affect-

ed by plaque psoriasis ≥10%.
3. Patient is a candidate for systemic therapy (this is defined as a pa-

tient having moderate- to- severe chronic plaque psoriasis that is in-
adequately controlled by topical treatment and/or phototherapy and/
or previous systemic therapy).

4. Women must not be pregnant and if of childbearing potential, must 
have a negative serum pregnancy test before entering the study.

5. Women of childbearing potential must agree to use a highly effec-
tive method of contraception throughout the therapy.

Exclusion criteria
1. Age <18 years.
2. Forms of psoriasis other than chronic plaque (eg, pustular, erythro-

dermic, guttate or drug- induced) psoriasis.
3. Existing contraindication to therapy with secukinumab according 

to the summary of product characteristics like history of hyper-
sensitivity to secukinumab or its excipients or to drugs of similar 
chemical classes or clinically relevant (chronic or acute) infections, 
for example, untreated (latent) tuberculosis or HIV infection.

4. Significant medical problems, which in the opinion of the in-
vestigator significantly immunocompromise the subject and/or 
place the subject at unacceptable risk for receiving therapy with 
secukinumab.

5. History of, respectively active, inflammatory bowel disease.
6. Administration of live vaccines <6 weeks before first injection of 

secukinumab.
7. Any medical or psychiatric condition which, in the investigator’s 

opinion, would preclude the participant from adhering to the proto-
col or completing the study per protocol.

8. Previous exposure to secukinumab.
9. Ongoing use of systemic antipsoriatic treatments (concomitant 

topical treatment is allowed).
10. History or evidence of ongoing alcohol or drug abuse, within the 

last 6 months before start of the study.
11. Subject is lacking capacity to consent.
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patient inclusion. To account for the possibility of drop- 
outs being higher in group 2 than in the other two groups, 
data will be reviewed with regard to number of patients 
per treatment group after inclusion of 60 patients. If 
necessary, group allocation criteria will be adjusted to 
ensure equal group sizes.

Sample size
The sample size is based on an a priori power analysis 
with G*Power (V.3.1.9.257) for main and interaction 
effects in a two- factorial analysis of variance (ANOVA) 
with the factors group and time. G*Power is a versatile 
tool performing both post hoc power analyses as well as 
a priori determinations of required sample sizes. It allows 
the user to choose between the common statistical tests, 
including repeated measures designs. Assuming a mean 
effect size of f²=0.3 with regard to the main outcome 
parameters skin- related QoL, itch and skin pain (based 
on previous studies with a similar experimental design), 
significance level of α=0.05 and power (1-β) of 0.90, the 
number of patients is N=84. To account for possible 20% 
exclusions and drop- outs during the study and to allow 
for stratified recruitment of male and female patients, a 
group size of N=40 patients (total N=120) is planned.

Hypotheses
We hypothesise to detect differences among groups in 
our primary outcomes skin pain, itch and skin- related 
QoL. The subjective measures lesion severity as well as 
the immunological markers will be explored as secondary 
outcomes. We expect to observe clinical improvements in 
all three groups. However, we hypothesise that improve-
ments will be greater in group 3 (Expectation- HIGH) 
compared with group 2 (Expectation- LOW). In addition, 
based on the proven effectiveness of the medication, 
we expect group 1 (TAU) to show more pronounced 
improvements compared with groups 2 and 3.

Data analysis
Data will be analysed employing a linear mixed model/
repeated- measures ANOVA for each of the primary 
and secondary outcomes listed above. False discovery 
rate correction will be employed to adjust for multiple 
comparisons. The primary independent variables will 
be the treatment condition (between subjects; with the 
levels being pharmacological control, dose- reduction 
expectation low and dose- reduction expectation high) 
and time point of assessment (within subjects; with each 
of the nine visits as one factor level). Data on previous 
treatment experience and depressive symptoms as 
potential confounds will be collected to confirm equal 
dissemination among groups. In case groups are not 
balanced, these measures will be included as covariates 
in the statistical models. To validate the experimental 
manipulation, treatment expectation will be compared 
between treatment groups using a one- way repeated 
measures ANOVA. Interim analyses may be performed 
within the scope of doctoral theses, but will not have 

any influence on trial termination. Missing data will 
be handled employing regression imputation, if at 
least 80% of the data for a specific patient are present. 
Patients with more missing data on a certain outcome 
will be handled as drop- out for that outcome’s analysis.58

Patients and public involvement statement
Patients and the public were not involved in the plan-
ning of this study. They will not be involved in the 
reporting or dissemination of results, but their feedback 
will be taken into account in the planning of potential 
follow- up studies.

ETHICS AND DISSEMINATION
The study was approved by the Ethics committee of the 
Medical Faculty of the University Duisburg- Essen (IRB 
protocol number 19-8636- BO). Study outcomes will be 
published in peer- reviewed scientific journals. All patients 
will be required to give their written informed consent for 
participation before the performance of any study specific 
measures. Consent will be obtained by the study physi-
cians after informing patients about all study procedures 
and answering potential questions. After trial comple-
tion, all patients will get the chance to receive TAU with 
secukinumab, independently of prior group allocation. 
All data will be pseudonymised with a dedicated software. 
Decoding will only be possible for the associated study 
personnel. Identifiable data will be stored securely within 
the hospital in accordance with the European Union 
General Data Protection Regulation. The investigators 
plan to publish the study results in peer- reviewed scien-
tific journals, with no restrictions to publication.
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