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Cross-over, Phase-ll trial (APREPRU)

Athanasios TSIANAKAS®?# Claudia ZEIDLER#, Claudia RIEPE!, Matthias BOROWSKI?, Caroline FORNER?, Joachim G“ERSS3,
Martin METZ*, Petra STAUBACH?®, Ulrike RAAP®7, Martin KAATZ®, Marc URBAN?®, Thomas A. LUGER! and Sonja STANDER!
1Center for Chronic Pruritus, Department of Dermatology, University Hospital Miinster, Mlinster, ?Fachklinik Bad Bentheim, Department of
Dermatology, Bad Bentheim, 3Institute of Biostatistics and Clinical Research, University of Miinster, Miinster, “Department of Dermatology
and Allergy, Charité -Universitdtsmedizin Berlin, *Clinical Research Center, Department of Dermatology, University Medical Center, Mainz,
SHannover Medical University, Department of Dermatology, Allergology, and Venereology, Hannover, “Clinics of Dermatology, Allergy Faculty
of Medicine and Health Science, University of Oldenburg, Klinikum Oldenburg A6R, Oldenburg, Department of Dermatology, Jena University
Hospital, and Department of Dermatology, SRH Wald-Klinikum Gera, Jena, and °Centre for Clinical Trials, Medical Faculty of the University

of Miinster, Miinster, Germany
#Both authors contributed equally to this paper.

The aim of this multicentre, randomized, double-blind,
placebo-controlled, cross-over, phase-II study was
to determine the antipruritic effect of aprepitant vs.
placebo in 58 patients with anti-histamine-refractory
chronic pruritus in chronic nodular prurigo. Patients
were randomized to receive either first oral aprepi-
tant 80 mg/day or placebo for 4 weeks. Following a
2-week wash-out phase, the patients were crossed-
over to receive the other treatment for 4 weeks. Pri-
mary efficacy criterion was the intra-individual diffe-
rence between mean itch intensity (visual analogue
scale) at baseline compared with the end of treatment
period. Prurigo lesions, pruritus course, quality of life,
patient benefits, and safety were secondary parame-
ters. No significant differences were found between
aprepitant treatment and placebo for any of the pa-
rameters investigated. Under the experimental condi-
tions of the study, aprepitant, 80 mg daily for 4 weeks,
did not have an antipruritic effect in patients with
chronic prurigo. (DRKS00005594; EudraCT Number:
2013-001601-85).
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hronic pruritus (CP) (of over 6 weeks’ duration)

has a lifetime prevalence of up to 25.5% (1) and
considerably impairs quality of life; thus it represents a
worldwide burden (2, 3). Although the medical care of
patients with CP has improved over recent years, through
establishment of specialized itch clinics, a classifica-
tion system, and well-defined treatment guidelines (4,
5), the currently available treatment modalities are not
sufficiently efficacious in many patients with CP (6, 7).
In addition, many of the recommended therapies exhibit
adverse effects and cannot be used on a long-term basis.
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SIGNIFICANCE

Chronic nodular prurigo is characterized by multiple highly
pruritic cutaneous nodules and a high impact on quality of
life. The molecule substance P appears to play a significant
role in the pathway of chronic pruritus. This randomized,
double-blind, placebo-controlled, cross-over trial aimed to
find out if using the drug aprepitant to block the substance
P pathway could influence chronic pruritus in chronic no-
dular prurigo. However, the results showed no significant
difference between aprepitant and placebo.

Therefore, there is high level of need for new treatment
options that target the biological mechanisms of CP.

Substance P (SP), which binds to neurokinin receptor
1 (NKR1), is a major mediator of pruritus (8, 9). NKR1
is expressed both in the central nervous system and in
the skin (10). Animal models have demonstrated an
anti-pruritic effect by SP inhibition at the NKR1 (11,
12). In an NC/Nga mouse model, oral treatment with
the NKR1-antagonist aprepitant, reduced the level of
serum immunoglobulin E (IgE), tissue SP levels, and
cutaneous infiltration of regulatory T cells (13). The
clinical relevance of NKR1-antagonism in humans has
been shown in several case series of acute and CP of
various origin, using the inhibitor aprepitant (14-21). In
an open-label, not placebo-controlled proof-of-concept
study, 20 patients with therapy-refractory CP of various
origins experienced significant (p<0.001) antipruritic
effect within one week of monotherapy with aprepitant
80 mg once daily (22). This also included patients with
chronic nodular prurigo (CNPG), who showed good
responses (22). However, there is a lack of evidence
regarding the antipruritic effect of aprepitant from con-
trolled studies. The aim of this study was to close this
gap, and to compare the effect of aprepitant with placebo,
not only regarding symptom relief, but also considering
pruriginous lesions, quality of life and patient benefits, as
recommended by the International Forum for the Study
of Itch (IFSI) (23).
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METHODS
Study design

This investigator-initiated, prospective, multicentre, randomized
(1:1), double-blind, placebo-controlled, cross-over, phase-II clini-
cal study was conducted in 5 dermatological hospitals in Germany.
After giving informed consent, the patients were randomized to
receive orally either 80 mg aprepitant (Emend®, Merck Sharp &
Dohme Corp., Kenilwoth, New Jersey, USA) once daily or placebo
for 4 weeks (Period 1). Following a 2-week wash-out phase (2637
times longer than the half-life), patients crossed over, receiving the
other treatment for 4 weeks (Period 2). Finally, the patients were
transferred into a 2-week follow-up phase. Overall, the patients
were invited to attend 8 visits (for details see Fig. 1).

The study was approved by the ethics committees at the central
coordinating centre (Miinster) and at each of the participating
trial sites. The trial was registered at the German Clinical Trials
Register (registration number DRKS00005594). The study was
performed in accordance with the Declaration of Helsinki and the
requirements of the guidelines for good clinical practice (GCP).

Study population

The eligibility of adult patients (18—70 years of age) with CNPG
of dermatological, systemic or mixed origin with a mean baseline
pruritus visual analogue scale (VAS 0-10) of >7 during one of
the two previous days was assessed. Patients were required to
have therapy-refractory pruritus (no reduction of >2 VAS points)
with more than 4 weeks’ systemic antihistamine therapy. Women
of child-bearing potential had to agree to adequate birth control
methods during the study.

Exclusion criteria were: patients who had CP of paraneoplastic,
neurogenic, psychogenic origin and those with additional severe
skin inflammation necessitating anti-inflammatory therapy (e.g. ur-
ticaria, bullous pemphigoid, acute generalized flaring up of atopic
dermatitis), or only localized pruritus; patients who had other
unstable or uncontrolled significant medical conditions, infections,
current malignant disease, use of therapies that could influence
the study outcome for up to 2 weeks (topical corticoids, systemic
antihistamines) or 4 weeks (systemic corticosteroids, immuno-
modulators, opioid receptor agonists/antagonists, antidepressants,
immunosuppressants, CYP3A4 inducers, antimycotics, topical
calcineurin inhibitors, antibiotics, antiseptics, or phototherapy)
before onset of the study, had an allergy to any of the treatment’s
ingredients, participated in another investigational clinical study
up to 4 weeks before baseline, or were pregnant or lactating.

Randomization and blinding

Patients were randomized into 2 arms in a 1:1 ratio, to receive
first aprepitant and then placebo, or vice versa. Randomization
was performed by a blinded biometrician who was not otherwise
involved in the study. The randomization schedule was stratified
block-wise by trial site with concealed block size. Allocation con-
cealment was provided by sealed envelopes. The randomization
process was monitored and reviewed during the entire enrolment
phase. To ensure blinding, the aprepitant and placebo capsules
were overcoated at the pharmacy of the University Hospital of
Mainz with identical size 00 gelatine capsules.

Study outcomes

The primary efficacy (PE) end-point was the intra-individual dif-
ference in mean itch intensity (VAS) in the last 24 h before and after
each treatment period. According to the 2x2 cross-over design,
each patient was supposed to provide the PE for both treatment
periods 1 (PE1) and 2 (PE2) (Fig. 1). Thus, negative PE1 and PE2
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Fig. 1. Study design. Following screening and baseline there was
the first treatment period for 4 weeks (Period 1). After a 2-week
wash-out phase, patients crossed over, receiving the alternative treatment
in the second treatment period for 4 weeks (Period 2). At the end there
was a follow-up after 2 weeks.

values would indicate improvement in the respective periods 1 and
2. Furthermore, in case of PE1-PE2<0, the improvement would
be greater in period 1 and vice versa.

Secondary efficacy variables included: baseline adjusted, i.e.
intra-individual difference of visit 4 minus baseline visit 2, and
of visit 7 minus “baseline” visit 5 (visit-obtained according to
patient global assessment (PGA) (24)) worst itch (VAS) (25);
visit-obtained, baseline adjusted itch, burning, and stinging, as
evaluated on a 5-point verbal rating scale (VRS) (25); global and
dynamic score according to PGA at visits 4 and 7, respectively;
time course changes in VAS, VRS and global/dynamic score
according to PGA (visit-obtained); itch time course changes in
VRS and in numeric rating scale (NRS (26); mean and worst itch)
and a global question concerning the presence of pruritus (PGA)
(diary-obtained); time course changes in quality of life assessed
with the Dermatological Quality of Life Index (DLQI) (27),
ItchyQoL (28, 29) and the Hospital Anxiety and Depression Scale
(HADS) (26) (visit-obtained); patient benefit index as assessed by
the patients at the visits (PBI-P; 0—4 scale) (30); Prurigo Activity
Score items (PAS) (31) (predominance of prurigo type, complete
skin healing, number of prurigo lesions, activity and percentage
of healed lesions) and the total PAS (visit obtained); and adverse
events (AEs). Itch, grading of itch, mean, and worst, were all
assessed daily by the patients in the electronic diary (ItchApp®©
(32)) starting at visit 2 and continuing until visit 8. The secondary
efficacy analysis evaluated the intra-individual differences under
aprepitant in comparison with placebo. Furthermore, a subanalysis
of response in atopic and non-atopic patients was conducted, as
well as a comparison of the results obtained by PAS and VAS with
those from VRS and NRS in order to analyse the sensitivity of the
tools and to validate the diary-obtained measurements.

The safety period under aprepitant was defined as the days
from visit 2 to visit 5 for all patients who received aprepitant in
period 1, and the days from visit 5 to visit 8 for all patients who
received aprepitant in period 2. The safety period under placebo
was defined analogously. The safety period before baseline
included all days before visit 2. For safety analyses, every AE
(with seriousness/without seriousness; with/without possible cor-
relation with study medication) were calculated for each safety
period and in total. Corresponding analyses were also conducted
for adverse reactions (ARs), serious adverse events (SAEs), and
non-SAEs. The outcomes were discussed with the Data and Safety
Monitoring Board.

Sample size and statistical methods

Based on the treatment difference from a previous study with
similar inclusion criteria (22), and assuming that 10% of patients
would be non-evaluable (e.g. drop-outs), a target sample size of
26 patients per arm (n=52 in total) was calculated to provide
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90% power to detect a treatment effect with a 2-sided 5% level
of significance.

The intention-to-treat (ITT) set (or full analysis set) included
all randomized patients and the per-protocol (PP) set all patients
without major protocol violations. The latter were identified by
the coordinating investigator before unblinding. The safety set
consisted of all patients who received at least one dose of study
medication (aprepitant or placebo).

All statistical analyses were predefined in the statistical analysis
plan before unblinding and carried out accordance with ICH
guideline E9 using SAS software, version 9.4 for Windows (SAS
Institute, Cary, NC, USA). The primary efficacy analysis was
performed according to the ITT principle to obtain confirmatory
evidence. The 2 arms were compared regarding the CROS outcome
(CROS(PE)=PE1-PE2) by a stratified Wilcoxon—-Mann—Whitney
U test on a 2-sided 5% significance level with strata defined by
the patients’ atopic/non-atopic predisposition. For both arms, the
median and interquartile range of the PE1 and PE2 values were
computed. For each arm, boxplots of the CROS(PE) values were
drawn, and the PE1 values were plotted against the PE2 values
(scatterplots). For sensitivity analysis, the same analyses were
performed using the PP set.

All secondary efficacy analyses were performed according to
the ITT and the PP principle. Descriptive analyses were carried
out using common measures of location and scale. All statistical
tests (2-sided) were intended to deliver exploratory results and
conducted in due consideration of the cross-over design, if appro-
priate. Regarding metric endpoints, the treatments were therefore
compared according to the CROS principle described above.
Comparisons regarding categorical end-points were carried out
using the Mainland-Gart test. Moreover, the treatments were also
compared regarding the primary and secondary efficacy endpoints
from period 1 only. Such comparisons were performed according
to a simple parallel group design, using common quantile-based
descriptive and non-parametric inductive methods.

Safety analysis was conducted for all patients who received at
least one dose of study medication, using exploratory statistical
methods.

Table I. Demographic and clinical characteristics at baseline
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Excluded (n=9)
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Fig. 2. Flow diagram showing the progress of all patients through the
trial. After screening 67 patients with CNPG 58 met the eligibility criteria.
In the end the per protocol population consisted of 19 patients per arm.

RESULTS

Patients

Between June 2014 and January 2016 (Fig. 2), a total of
67 patients with CNPG were screened. Of these, 58 met
the eligibility criteria (ITT) and were randomized either
first to aprepitant (arm A, n=30, 12 females, mean age
57.3+10.7 years, mean VAS mean 72.5 +19.5) or first to
placebo (arm B, n=28, 15 females, mean age 53.2+13.1
years, mean VAS mean 76.2+17.0) (Table I). Inarm A, 2
patients were lost to follow-up and 9 had major protocol
deviations. In arm B, 24 patients received the allocated
intervention and 5 of them had major protocol deviations.

Arm A Arm B

Characteristics ITT PP ITT PP
Total 30 19 28 19
Female, n (%) 12 (40) 6 (32) 15 (54) 11 (58)
Age, mean+SD, median 57.3+10.7, 58.5 58.7+8.0, 59.0 53.3+13.1, 58.0 49.7+14.4, 53.0
Caucasian, n (%) 30 (100) 19 (100) 28 (100) 19 (100)
Erlangen Atopy Score; EAS (SD) 8.9 (5.1) 8.5 (5.5) 10.2 (6.3) 9.4 (6.5)
Atopic, n (%) 13 (43) 8 (42) 14 (50) 8 (42)
Worst VAS itch intensity?, mean+SD, median 8.2+1.5, 8.6 8.1+1.5,8.1 8.4+1.4,8.4 8.0+1.5,8.3
Mean VAS itch intensity?, mean+SD, median 7.3+1.9,7.6 7.2+1.7,7.5 7.6+1.7,7.7 7.0+1.7,7.2
DLQI, mean+SD, median 13.0+5.8, 13.0 12.7+6.0, 10.0 13.43+4.7, 13.5 12.9+4.0, 13.0
ItchyQoL, mean+SD, median 77.0+£13.0, 79.9 75.2+14.7, 73.9 81.4+14.52, 81.0 79.9+15.4, 80.7
HADS-A, mean+SD, median 6.9+3.5, 6.0 6.4+3.5, 5.0 7.7+£3.9, 8.0 7.2+3.7,7.0
HADS-D, mean+SD, median 5.9+3.8, 6.0 5.3+3.2, 6.0 5.843.9, 5.0 5.1+4.0, 5.0
Chronic nodular prurigo since:

6 months 2 2 0 0

1-5 years 9 5 6 3

5-10 years 11 7 12 10

>10 years 8 5 10 6
Automatic scratching independent from itch®, n (%) 9 (30) 6 (31.6) 15 (53.6) 9 (47.4)
Clinical CNPG parameter (obtained via PAS)

Prurigo lesion, mean+SD® 12.1+£9.9 15.1+11.7 16.0£14.0 17.1+13.4

Elevation, mm, mean+SDY 2.3+1.4 24+1.4 2.8+5.0 3.4+6.1

Diameter, mm, mean+SD® 13.5+6.2 14.7+£6.9 15.1+9.2 15.4+9.1

CrossDiam, mm, mean +SDf 11.2+4.5 12.2+4.7 10.5+4.6 10.7+4.4

Itch intensity the last 24 h measured by visual analogue scale. bScratching behaviour in prurigo. “Number of prurigo lesion in representative area dElevation: highest
elevation in mm in area of largest prurigo lesion; ®Diameter: largest longitudinal diameter (mm) in area of largest prurigo lesion; fCrossDiam: Diameter crosswise (mm)

in area of largest prurigo lesion.

ITT: intention-to-treat; PP: per-protocol; SD: standard deviation; Atopic: atopic predisposition; DLQI: Dermatological Quality of Life Index; HADS-A: Hospital Anxiety
and Depressions Scale — Anxiety; HADS-B: Hospital Anxiety and Depressions Scale — Depression.
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Thus, the PP population consisted of 19 patients per arm
(Fig. 2). Since all 30 patients in arm A and 24 of the pa-
tients in arm B received at least 1 dose of aprepitant, the
safety set consisted of 54 patients. Baseline demographic
and clinical characteristics and treatment compliance
were similar between the 2 arms (Table I).

Efficacy

Primary efficacy analysis could not confirm a signifi-
cant difference between the 2 arms as to the CROS(PE)
values, either in ITT (p=0.7) or in PP (p=0.8) analysis
(Table II; Fig. 3). Subgroup analyses conducted in pa-
tients with atopic and non-atopic CNPG did not reveal
either significant differences between aprepitant and
placebo (Table II).

All secondary efficacy analyses, which were also con-
ducted on both the ITT and the PP set, delivered similar
to the primary efficacy analysis results. Analysis of the
VAS and VRS endpoints and of the DLQI and ItchQoL
scores did not reveal any differences between aprepitant
and placebo. However, in both arms, patients reported
an improvement in the first period (visit 2—4), which did
not reduce significantly during the wash-out phase, but
also did not progress further in the second period (Fig. 3).

No differences between active treatment and placebo
were seen for HADS, PBI-P (Table II), PAS items (Table
III) and for global and dynamic scores. Patients used
rescue medication either in both periods or never, with
no difference between the arms.

Analysis of the electronic diary (ItchApp®©)-obtained
endpoints also did not show any difference between
aprepitant and placebo. The vast majority of patients
reported itch every day regardless of being on treatment
with aprepitant or placebo. Differences regarding the
reported itch grading could also not be observed. Some
patients mentioned improvement during the first few
days, but there was no difference between active- and
placebo-treated patients. Further exploratory analysis of
PE1, responder rates, and of the frequency of patients
having at least 75% healed pruriginous lesions also did
not show differences between aprepitant and placebo
(Table III).

Safety analysis

Safety analysis did not indicate any differences between
the 2 arms of this study. The total number of AEs was 32
under aprepitant treatment and 38 under placebo, while
3 AEs occurred before baseline. Most AEs were mild
to moderate and only one, under placebo, was severe
(severe back pain). No serious adverse event (SAE)
occurred under aprepitant. Two SAEs occurred under

www.medicaljournals.se/acta

TableI1. Primary and secondary efficacy results (intention-to treat;
ITT and per-protocol; PP) including subgroup analyses of atopic
and non-atopic patients

Arm A Arm B

Endpoint Set Value N Value N  p-value

CROS-(PE)?

ITT All -11.1 28 -12.7 22 0.7420
Atopic -14.8 12 -13.0 10 0.9221
Non-atopic -8.4 16 -12.5 12 0.5977

PP All -13.7 19 -9.3 18 0.7878
Atopic -21.9 8 -7.9 8 0.5052
Non-atopic -7.8 11 -10.5 10 0.8078

CROS-VAS-Worst-itch

ITT All -13.3 28 -11.7 22 0.8764
Atopic -14.7 13 -10.9 10
Non-atopic -12.2 17 -12.3 12

PP All -13.6 19 -9.9 18 0.8781
Atopic -13.4 8 -8.4 8
Non-atopic  -13.7 11 -11.1 10

CROS-VRS-Itching

ITT All -0.4 28 -0.2 21 0.5239
Atopic -2.0 13 -1.0 14
Non-atopic -1.0 17 -1.5 14

PP All -04 19 0.1 17 0.3143
Atopic -0.8 8 -0.3 7
Non-atopic -0.2 11 0.3 10

CROS-VRS-Burning

ITT All -0.9 25 -0.8 22 0.7315
Atopic -0.8 11 -1.1 10
Non-atopic -0.9 14 -0.6 12

PP All -1.2 18 -0.8 18 0.7097
Atopic -1.0 8 -1.1 8
Non-atopic -1.3 10 -0.5 10

CROS-VRS-Stinging

ITT All -0.4 26 -0.3 21 0.6953
Atopic -0.2 11 0.3 9
Non-atopic -0.6 15 -0.8 12

PP All -0.7 18 -0.4 17 0.9571
Atopic -0.8 8 -0.1 7
Non-atopic -0.6 10 -0.6 10

CROS-DLQI

T All -1.9 28 -2.5 23 0.7779
Atopic -1.4 12 -3.8 10
Non-atopic -2.2 16 -1.5 13

PP All -2.6 19 -2.7 19 0.6120
Atopic -3.5 8 -4.3 8
Non-atopic -1.9 11 -1.5 11

CROS-ItchyQoL

ITT All -0.2 28 -0.3 23 0.8052
Atopic -0.1 13 -0.2 14
Non-atopic -0.3 17 -0.3 14

PP All -0.3 19 -0.3 19 0.5720
Atopic -0.3 8 -0.2 8
Non-atopic -04 11 -0.3 11

CROS-HADS

T All -0.3 28 -0.9 23 0.9060
Atopic -2.3 12 -1.4 10
Non-atopic 1.2 16 -0.5 13

PP All -1.3 19 -1.1 19 0.5009
Atopic -4-4 8 -1.9 8
Non-atopic 0-9 11 -0.5 11

CROS-PBI-P

1T All -0.1 26 -0.5 22 0.0613
Atopic 0.0 10 -0.5 11
Non-atopic -0.3 16 -0.5 11

PP All -0.3 19 -0.5 16 0.2531
Atopic -0.2 8 -0.6 7
Non-atopic -0.3 11 -0.5 9

3CROS-(PE) = PE1(period 1) - PE2(period 2) = [VASmean.itch(visit4) - VASmean.
itch(visit2)] - [VASmean.itch(visit 7) - VASmean.itch(visit 5)], all the other CROS
values calculated in analogy.
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Fig. 3. Course of mean itch intensity (visual analogue scale (VAS) in the last 24 h, primary
endpoint) by study arm (line: 50 quartile; dashed line: 25 and 75 quartiles).

placebo; both in one patient, and neither were severe
(hospitalization twice due to tonsillectomy). Ten non-
severe ARs were observed under aprepitant and 7 under
placebo. No serious AR occurred.

DISCUSSION

In the past, the antipruritic effect of NK1 antagonism
with aprepitant was demonstrated in mouse models (11,
12) and in several case series in patients with acute and
chronic pruritus (14-21). The objective of this study
was to confirm the antipruritic and symptom-alleviating
effect of aprepitant 80 mg daily vs. placebo in patients
with severe CP in CNPG. A clinical benefit of aprepitant
was assumed in patients with CNPG with respect to
encouraging case reports (22) and a known increased
density of SP-positive skin nerve fibres and high serum
levels of SP have both been found in patients with
CNPG (33).

However, this study failed to confirm the hypothesis,
as there was no difference between the aprepitant and
placebo arms in terms of reduction in pruritus, improve-
ment in pruriginous lesions or quality of life. Also, the
post-hoc subanalyses regarding the onset of antipruritic
action in the first days, or response in the atopic subgroup
did not show differences between aprepitant and placebo
for any of the parameters evaluated. These results were
unexpected, especially considering the 4-week treatment
period and the fact that the dosage of 80 mg/day has been
shown to optimally block NKR-1 (34).

In the first treatment period, a reduction in pruritus
intensity was observed in both groups (aprepitant: 20%
reduction, with a reduction of 1.5 VAS points; placebo
14.5% reduction, with a reduction of 1.1 VAS points).
However, in the second treatment period the intensity
increased by 3.8% under aprepitant or showed no changes
in the placebo group. Based on a recent meta-analysis
of clinical trials of patients with dermatological pruritic
conditions (atopic dermatitis, urticaria and psoriasis)
a placebo effect of 24% reduction in pruritus intensity

i R N =

8 as observed under real-world conditions
in open-label use of aprepitant. Our
patients had a long duration of CNPG,
had previous ineffective therapies, and
were exposed for the first time to a study
procedure. Also, the burden of patients with CNPG is
higher than in other skin diseases (37) as they have
more comorbidities with higher impact on quality of
life (38). Taken together, these facts could explain why
there is a high level of negative expectation and a lack
of trust in novel therapies. This could explain that, in the
first treatment period (visit 2—4), a slight decrease was
observed in both arms, which disappeared completely
in the second period.

Another explanation for the failure to confirm the
hypothesis could be an insufficient sample size estimate.
After withdrawal of consent or protocol deviations 19
patients per group could be analysed. This number could
be too small to detect a 4-point decrease in the VAS,
which is a sign of response.

However, during the 4-week treatment with the active
drug, aprepitant appeared safe. Safety analyses of (se-
rious) adverse events and reactions did not indicate any
differences between aprepitant and placebo. Aprepitant
has been tested and was also well tolerated in clinical
trials with over 2,000 patients, in doses ranging from 40
to 240 mg per day for durations of up to 4 weeks (39—43).

Similar results have been published recently for the
use of aprepitant in patients with atopic dermatitis in
an open randomized controlled trial (RCT) (44) and in
patients with Sézary syndrome in an RCT with cross-
over design (45). In 19 patients with atopic dermatitis,
there was no improvement in the extent of the disease,
intensity of pruritus or scratching movements found
when aprepitant, 80 mg daily for 7 days, was added to
topical therapy with a moderately strong steroid and a
moisturizer (44). Also, no antipruritic effect was found
in 5 patients with Sézary syndrome receiving aprepitant
80 mg daily for 7 days (45).

Recently published data from a phase-II RCT has
shown a significant dose-dependent reduction in inten-
sity of pruritus after a 6-week treatment with the NKR-1
antagonist serlopitant, which can be used for a prolonged
interval in patients with CP and CNPG (46). A phase-I11
trial may verify these promising results.

Acta Derm Venereol 2019



ActaDV

ActaDV

384 A. Tsianakas et al.

—~
~© ~
o n N ~~
N~ - 0 <
~ =g =S
n—=moanN —
[oo) —_
- ~ © o
£ onm ~~~ ¥
2 ooy [y
n !
> < N ANNHOO
—~
~ © ~
— N ~ O
-~ NN
0 T h=-
Mm—ANNOO
~
> T S
= Nw©omo Q
(%] -~ g
: ol 3
=< n—<mooo
—~
i —~
~O ~ N ~
O~ N T
~ ST oS
N = 1N -0
O
o AN~ N
£ WO~~~
@ —~— -0 %<0
S|« N
T =T NAAO
—~
~H o~
Mmoo mm
N~ - -
o s )
Mm—=mmoo
n
- AN~~~ o
= — N o~ < ~
2 oo &R
©0 Ny
> < Mm =M< oNOo
~
0 ~
~ O O ~
© — —
~ S
N NOO
RN
T | 5 ~0 ~ ~ ]
3 | = vmwﬁﬁﬁg
- w Hvﬁv-cq-v@
o | S|« N
o t =m0 m— -0
=
-
=]
£ o ~
= ~N N ~
3 &~ = ©
S 0 N
—_ — - MmN O O
=
=
c
™ ~
) ©0
E = AN A~ AS
K] o~ N ™
9 |S |« NN R - <
= T N—ANOAO
~
()]
g ~
-~ o
o TS
I ) cgtt
8 T NNNOO
(0]
z
— o~
> ~o =]
=2 ™ © —~ ~ ®
= %] — = ™ m 0
Q S< & = - <
< +TNO OO
o
(=]
= S
3 )
A
o <
- N
° E
- =
[ =4 ~
[] [0}
£ Q
o E
2 )
[} =
2 5
a
° £ 3
= | £ ] Q=
- (=R =2 ©
v = S0 [
H |5 EsSoR=235 S
9 |, 22358 % o
o 2 EB%OQHEQJ?
] n_(EQ.ZQ_DDIQ
=

www.medicaljournals.se/acta

Number of prurigo lesions (ITT), n (%)

1-19

1(3) 1(4) 1(4) 1(4) 1(4) 3(13) 1(4) 3(12) 2(7) 4 (15) 1(4) 4 (16)

2(7)

19 (76)
2(8)

15 (56)
11 (41)
0.0147

18 (67)
5 (19)

14 (47)
14 (47)
0.0711

18 (75)
3(12)

13 (52)
11 (44)

0.416

16 (70)
4 (17)

15 (54)
12 (43)
0.1010

18 (72)
6 (24)

16 (57)
11 (39)
0.4909

18 (72)
6 (24)

16 (53)
13 (43)
0.3229

20 (71)
6 (21)

19 (63)
11 (37)
0.1798

20-100
>100

p-value

Activity of lesions with excoriations/crusts in comparison to all lesions (ITT), n (%)

0%

0

1(3)

5 (20)
8 (32)
6 (24)
6 (24)

9 (33)
3 (11)

2(7)

6 (20)
4 (13)

5 (21)
7 (29)
8 (33)
4 (17)

5 (20)
2(8)

2(9)

7 (25)
3(11)
5 (18)

3(12)
7 (28)
3(12)

4 (14)
6 (21)
8 (29)

6 (24)
6 (24)
6 (24)
7 (28)

5 (18) 2(7)
9 (30)

3(11)

3 (19)

1-25%

10 (37)
7 (26)
8 (30)

7 (30)
6 (26)
8 (35)

10 (33)
7 (23)

26-50%
51-75%

11 (41)
4 (15)

11 (37)
8 (27)

11 (44)
7 (28)

11 (37)
8 (27)
0.2941

12 (43)
8 (29)

12 (48) 13 (46)
0.1564

10 (36)
0.4730

10 (33)
0.1247

76-100%
p-value

0.1566

0.1765

0.2560

Activity of healed lesions in comparison to all lesions (ITT), n (%)

0-24%

6 (24)
8 (32)
6 (24)
5 (20)

9 (33)
8 (30)
4 (15)
6 (22)

10 (37)
6 (22)
8 (27)
3(11)

10 (33)
8 (27)
6 (20)
6 (20)

7 (29)
9 (37)
4 (17)
4 (17)

10 (40)
7 (28)
4 (16)
4 (16)

14 (61)
2(9)

15 (54)
6 (21)
2(7)

5 (18)

14 (56)
3(12)
6 (24)
2 (8)

15 (54)
5 (18)
6 (21)
2(7)

10 (40)
6 (24)
9 (36)

11 (37)
11 (37)
5 (17)
3 (10)

14 (50)
6 (21)
7 (25)
1(4)

17 (57)
4 (13)
5 (17)
4 (13)
0.4305

25-49%
50-74%
75-99%
p-value

5(22)
2(9)

0.7975

0.7014

0.8592

0.2451

0.9472

0.1544

PAS score (range 1.3-21.3) (ITT), median (interquartile range)

9 (9-10)

10 (9-14)
0.102

13 (10-14) 12 (10-14)
0.303

14 (10-14) 10 (9-13)

0.198

12 (10-14) 12 (9-14)

0.625

14 (10-15) 12 (9-14)

12 (9-14) 12 (10-13) 11 (9-13)
0.545 0.262

12 (9-14)
0.912

p-value

In conclusion, the current study, the first
to evaluate the antipruritic effect of apre-
pitant under controlled conditions, could
not confirm the efficacy of aprepitant vs.
placebo. The hypothesis of aprepitant and
NKRI1 antagonism as an antipruritic therapy
could not be validated for a 4-week treat-
ment period in patients with CNPG.

ACKNOWLEDGEMENTS

The authors gratefully acknowledge funding from
the German Federal Ministry of Education and
Research (BMBF — Bundesministerium fiir Bildung
und Forschung; grant number: 01KG1305). We
thank Sonja Baier, Stefanie Dickménken, Dr Trude
Butterfa3-Bahloul from the Centre for Clinical
Trials Miinster for their support in conducting the
study and Helena Karajiannis for her assistance in
the preparation of the manuscript.

We also thank Prof Dr Matthias Augustin, Dr An-
dreas Kremer, Prof Dr Thomas Mettang, Dr Antje
Jahn and Prof Dr Stefan Schneider for participating
in the Data Safety and Monitoring Board.

The authors have no conflicts of interest to declare.

REFERENCES

1. Matterne U, Apfelbacher CJ, Vogelgsang L,
Loerbroks A, Weisshaar E. Incidence and de-
terminants of chronic pruritus: a population-
based cohort study. Acta Derm Venereol
2013; 93: 532-537.

2. Leader B, Carr CW, Chen SC. Pruritus epi-
demiology and quality of life. Handb Exp
Pharmacol 2015; 226: 15-38.

3.Stander S, Grundmann SA. Chronic pruri-
tus. G Ital Dermatol Venereol 2012; 147:
161-169.

4. Stédnder S, Weisshaar E, Mettang T, Szepie-
towski JC, Carstens E, Ikoma A, et al. Clinical
classification of itch: a position paper of the
International Forum for the Study of Itch.
Acta Derm Venereol 2007; 87: 291-294.

5. Weisshaar E, Szepietowski JC, Darsow U,
Misery L, Wallengren ], Mettang T, et al.
European guideline on chronic pruritus. Acta
Derm Venereol 2012; 92: 563-581.

6. Stander S, Weisshaar E. Medical treatment
of pruritus. Exp Opin Emerg Drugs 2012;
17: 335-345.

7.Siepmann D, Weishaupt C, Luger TA, Stéander
S. Evaluation of the German guideline for
chronic pruritus: results of a retrospective
study on 385 patients. Dermatology 2011;
223: 374-380.

8. Andoh T, Nagasawa T, Satoh M, Kuraishi Y.
Substance P induction of itch-associated
response mediated by cutaneous NK1 tachy-
kinin receptors in mice. J Pharmacol Exp Ther
1998; 286: 1140-1145.

9. Kulka M, Sheen CH, Tancowny BP, Grammer
LC, Schleimer RP. Neuropeptides activate hu-
man mast cell degranulation and chemokine
production. Immunology 2008; 123: 398-410.

10. Almeida TA, Rojo ], Nieto PM, Pinto FM,
Hernandez M, Martin 1D, et al. Tachykinins



ActaDV

ActaDV

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

and tachykinin receptors: structure and activity relationships.
Curr Med Chem 2004; 11: 2045-2081.

Ohmura T, Hayashi T, Satoh Y, Konomi A, Jung B, Satoh H. In-
volvement of substance P in scratching behaviour in an atopic
dermatitis model. Eur J Pharmacol 2004; 491: 191-194.
Inagaki N, Shiraishi N, Igeta K, Nagao M, Kim JF, Chikumoto
T, et al. Depletion of substance P, a mechanism for inhibition
of mouse scratching behavior by tacrolimus. Eur J Pharmacol
2010; 626: 283-289.

Lee JH, Cho SH. Korean red ginseng extract ameliorates
skin lesions in NC/Nga mice: an atopic dermatitis model. ]
Ethnopharmacol 2011; 133: 810-817.

Santini D, Vincenzi B, Guida FM, Imperatori M, Schiavon G,
Venditti O, et al. Aprepitant for management of severe pru-
ritus related to biological cancer treatments: a pilot study.
Lancet Oncol 2012; 13: 1020-1024.

Duval A, Dubertret L. Aprepitant as an antipruritic agent? N
Engl J Med 2009; 361: 1415-1416.

Booken N, Heck M, Nicolay JP, Klemke CD, Goerdt S, Utikal
J. Oral aprepitant in the therapy of refractory pruritus in
erythrodermic cutaneous T-cell lymphoma. Br J Dermatol
2011; 164: 665-667.

Torres T, Fernandes I, Selores M, Alves R, Lima M. Aprepi-
tant: Evidence of its effectiveness in patients with refractory
pruritus continues. J Am Acad Dermatol 2012; 66: e14-15.
Ally MS, Gamba CS, Peng DH, Tang JY. The use of aprepi-
tant in brachioradial pruritus. JAMA Dermatol 2013; 149:
627-628.

Vincenzi B, Tonini G, Santini D. Aprepitant for erlotinib-
induced pruritus. N Engl J Med 2010; 363: 397-398.
Vincenzi B, Fratto ME, Santini D, Tonini G. Aprepitant against
pruritus in patients with solid tumours. Support Care Cancer
2010; 18: 1229-1230.

Song JS, Tawa M, Chau NG, Kupper TS, LeBoeuf NR. Apre-
pitant for refractory cutaneous T-cell lymphoma-associated
pruritus: 4 cases and a review of the literature. BMC Cancer
2017; 17: 200.

Stander S, Siepmann D, Herrgott I, Sunderkotter C, Luger
TA. Targeting the neurokinin receptor 1 with aprepitant: a
novel antipruritic strategy. PloS One 2010; 5: e10968.
Stander S, Augustin M, Reich A, Blome C, Ebata T, Phan
NQ, et al. Pruritus assessment in clinical trials: consensus
recommendations from the International Forum for the Study
of Itch (IFSI) Special Interest Group Scoring Itch in Clinical
Trials. Acta Derm Venereol 2013; 93: 509-514.

Elman S, Hynan LS, Gabriel V, Mayo MJ. The 5-D itch scale: a
new measure of pruritus. BrJ Dermatol 2010; 162: 587-593.
Phan NQ, Blome C, Fritz F, Gerss ], Reich A, Ebata T, et al.
Assessment of pruritus intensity: prospective study on va-
lidity and reliability of the visual analogue scale, numerical
rating scale and verbal rating scale in 471 patients with
chronic pruritus. Acta Derm Venereol 2012; 92: 502-507.
Pereira MP, Stédnder S. Assessment of severity and burden
of pruritus. Allergol Int 2017; 66: 3-7.

Finlay AY, Khan GK. Dermatology Life Quality Index (DLQI) -
a simple practical measure for routine clinical use. Clin Exp
Dermatol 1994; 19: 210-216.

Carr CW, Veledar E, Chen SC. Factors mediating the impact
of chronic pruritus on quality of life. JAMA Dermatol 2014;
150: 613-620.

Desai NS, Poindexter GB, Monthrope YM, Bendeck SE,
Swerlick RA, Chen SC. A pilot quality-of-life instrument for
pruritus. J Am Acad Dermatol 2008; 59: 234-244.

Blome C, Augustin M, Siepmann D, Phan NQ, Rustenbach SJ,
Stander S. Measuring patient-relevant benefits in pruritus
treatment: development and validation of a specific outcomes
tool. Br J Dermatol 2009; 161: 1143-1148.

P6lking J, Zeidler C, Schedel F, Osada N, Augustin M, Metze
D, et al. Prurigo Activity Score (PAS): validity and reliability
of a new instrument to monitor chronic prurigo. J Eur Acad
Dermatol Venereol 2018; 32: 1754-1760.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Aprepitant in chronic nodular prurigo 385

Gernart M, Tsianakas A, Zeidler C, Riepe C, Osada N, Pihan
D, et al. ItchApp(c): an app-based ediary for assessment of
chronic pruritus in clinical trials. Acta Derm Venereol 2017;
97: 601-606.

Ohanyan T, Schoepke N, Eirefelt S, Hoey G, Koopmann W,
Hawro T, et al. Role of substance P and its receptor neuro-
kinin 1 in chronic prurigo: a randomized, proof-of-concept,
controlled trial with topical aprepitant. Acta Derm Venereol
2018; 98: 26-31.

Keller M, Montgomery S, Ball W, Morrison M, Snavely D, Liu
G, et al. Lack of efficacy of the substance p (neurokininl
receptor) antagonist aprepitant in the treatment of major
depressive disorder. Biol Psychiatry 2006; 59: 216-223.
van Laarhoven AI, van der Sman-Mauriks IM, Donders AR,
Pronk MC, van de Kerkhof PC, Evers AW. Placebo effects on
itch: a meta-analysis of clinical trials of patients with derma-
tological conditions. J Invest Dermatol 2015; 135: 1234-1243.
Reich A, Riepe C, Anastasiadou Z, Medrek K, Augustin M,
Szepietowski JC, et al. Itch assessment with visual analogue
scale and numerical rating scale: determination of minimal
clinically important difference in chronic itch. Acta Derm
Venereol 2016; 96: 978-980.

Steinke S, Zeidler C, Riepe C, Bruland P, Soto-Rey I, Storck M,
et al. Humanistic burden of chronic pruritus in patients with
inflammatory dermatoses: Results of the European Academy
of Dermatology and Venereology Network on Assessment of
Severity and Burden of Pruritus (PruNet) cross-sectional trial.
J Am Acad Dermatol 2018; 79: 457-463.e5.

Brenaut E, Halvorsen JA, Dalgard FJ, Lien L, Balieva F, Sam-
pogna F, et al. The self-assessed psychological comorbidities
of prurigo in European patients: a multicentre study in 13
countries. J Eur Acad Dermatol Venereol 2018 Jun 19. [Epub
ahead of print].

an Belle S, Lichinitser MR, Navari RM. Prevention of cisplatin-
induced acute and delayed emesis by the selective neuro-
kinin-1 antagonists, L-758,298 and MK-869. Cancer 2002;
94: 3032-3041.

Hesketh PJ, Grunberg SM, Gralla R]. The oral neurokinin-1
antagonist aprepitant for the prevention of chemotherapy-
induced nausea and vomiting: A multinational, randomized,
double-blind, placebo-controlled trial in patients receiving
high-dose cisplatin - the Aprepitant Protocol 052 Study
Group. J Clin Oncol 2003; 21: 4112-4119.

Poli-Bigelli S, Rodrigues-Pereira J, Carides AD. Addition of
the neurokinin 1 receptor antagonist aprepitant to standard
antiemetic therapy improves control of chemotherapy-
induced nausea and vomiting. Results from a randomized,
double-blind, placebo-controlled trial in Latin America. Can-
cer 2003; 97: 3090-3098.

Schmoll HJ, Aapro MS, Poli-Bigelli S. Comparison of an apre-
pitant regimen with a multiple-day ondansetron regimen,
both with dexamethasone, for antiemetic efficacy in high-
dose cisplatin treatment. Ann Oncol 2006;17:1000-1006.
Pasricha PJ, Yates KP, Sarosiek I, McCallum RW, Abell TL,
Koch KL, et al. Aprepitant has mixed effects on nausea and
reduces other symptoms in patients with gastroparesis and
related disorders. Gastroenterology 2018; 154: 65-76.
Lénndahl L, Holst M, Bradley M, Killasli H, Heilborn J, Hall
MA, et al. Substance P antagonist aprepitant shows no ad-
ditive effect compared with standardized topical treatment
alone in patients with atopic dermatitis. Acta Derm Venereol
2018; 98: 324-328.

Kamijo H, Miyagaki T, Norimatsu Y, Shishido-Takahashi N,
Kuzumi A, Asano Y, et al. Sézary syndrome without eryth-
roderma: a case report and review of published work. J
Dermatol 2018; 154: 1221-1222.

Yosipovitch G, Stander S, Kerby MB, Larrick JW, Perlman AJ,
Schnipper EF, et al. Serlopitant for the treatment of chronic
pruritus: results of a randomized, multicenter, placebo-
controlled phase 2 clinical trial. J Am Acad Dermatol 2018;
78: 882-891.

Acta Derm Venereol 2019



