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Abstract

Atopic dermatitis (AD) represents a chronic inflammatory skin disorder affecting millions of people as children but also while adolescence and
adulthood. Next to erythema and dry skin particularly at all flexural surfaces of extremities is chronic pruritus the dominating symptom, impairing
quality of life (QoL) drastically. Aim was to reduce the annoying itching by topical transient heat using the medical product epiivo® (mibeTec,
Germany). Its active principle succeeded already to relieve itching from insect bites or experimentally induced pruritus. As single-arm cohort 25
volunteers with mild to moderate AD applied epiivo® on itching skin ad libitum frequently over 4 weeks in everyday life. The portable, handheld
epiivo® transfers transiently 47 or 49 °C by direct skin contact. Participants answered every second day an online questionnaire about position and
frequency of applied epiivo® next to felt pruritus intensity. Dermatology Life Quality Index (DLQI) and severity of atopic dermatitis (SCORing AD,
SCORAD) were assessed too. Participants applied epiivo® twice daily on arm/crook, leg/bend, and other skin areas (e.g. décolleté, back), 3 times
daily on face/neck and hands. This intervention resulted in significant reduction of itching intensity. In consequence severity of AD was significantly
reduced after 4 weeks using epiivo®, confirmed by DLQI indicating significantly decreased influence of AD on QoL. Application of the epiivo® was
dermatologically tolerated well. This for the first-time evidenced efficacy of counter stimulatory heat in the context of AD can enrich the antipruritic

treatment arsenal. The principle could unfold its beneficial effect also on other pruritus dominated skin disorders.
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Introduction

Atopic dermatitis (AD) stands as a prominent global health
concern, representing the most prevalent chronicinflammatory skin
disorderindeveloped nations[1]. Epidemiological data from Europe
and the USA indicate AD prevalence rates of approximately 20%
among children and 7-14% among adults, with notable variations
across regions [2]. In 2019 the prevalence of AD in Germany was
4,2%, with 3,2% in the age group < 20 years and 8,4% in the age
group 2 20 years [3]. Lifetime prevalence of doctor-diagnosed AD

@ ®  This workis licensed under Creative Commons Attribution 4.0 License | WJDC.MS.ID.000508.

ranges for adults from 18 - 20%. [2] Although the pathophysiology
of AD remains under active investigation, genetic and environmental
factors leading to skin barrier dysfunction, along with cutaneous
and systemic immune dysregulation and alterations in the skin’s
bacterial microbiota, have emerged as key causative factors [4-9].
Obvious complex interaction of these effects lead while adolescence
and adulthood to erythema, edema, excoriations, all else belonging
to superficial disruption and wounds next to lichenification, dry
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skin especially at flexural surfaces of extremities, hands and feet
[10]. Independent of age pruritus accompanies AD generally
throughout almost every day, worsening at night resulting in sleep
loss [11]. The presence of superficial, visible symptoms on the skin
as well as palpable inside reduces affected peoples’ quality of life
(QoL) [12,13]. Restoring of skin integrity and improving of dry
skin by application of topical emollients constitutes still the basic
therapy of AD at all stages of expression [14]. Next to avoiding
of itching triggers, topical corticosteroids, immune-modulators
and antihistamines are used currently against pruritus [15-17].
Even so-called biologicals comprising a small army of orally or
subcutaneously applied human antibodies against an interleukin,
interleukin receptors and a signal transduction enzyme are under
investigation in clinical trials up to approval already achieved [18].
However, convincing reduction of pruritus on application of such
antibodies was detected earliest on day 2 respectively day 1 [19-
21].

This study aimed to directly and immediately alleviate AD-
related pruritus by employing topically applied local concentrated
heat, utilizing the medical device epiivo® (mibeTec, Sandersdorf-
Brehna, Germany). The antipruritic efficacy of such hyperthermia,
around 51°C, has been previously reported for alleviating pruritus
from mosquito bites and experimentally induced itch from
histamine or cowhage [22,23]. Herein, we present the first report
of in vivo application of concentrated heat against AD-related
pruritus.

Materials and Methods
Trial design

The present study was conducted as a dermatological, single-
centre, home-based, single-arm cohort [10]. trial involving [25]
volunteers diagnosed with mild to moderate atopic dermatitis
(AD). Participants with AD severity requiring medical intervention
were excluded from the study. In the context of AD-related pruritus,
participants applied the medical device epiivo® to affected areas of
itching skin, as needed. The epiivo® was utilized over a period of 4
weeks at home, integrated into participants’ daily routines during
September and October 2021. The trial was conducted by Dermatest
GmbH, Germany, in accordance with the principles outlined in
the Declaration of Helsinki. All participants provided written
informed consent prior to participation. The trial also included a
30-days follow-up period to assess the safety and tolerability of
the intervention on the skin. Medical devices used in the trial were
provided by mibeTec (Sandersdorf-Brehna, Germany).

Volunteers

20 female and 5 male volunteers in the age of 16 - 61 years
(mean 37,4 +/- 11,7; median 37,0 years), SCORing AD (SCORAD)
< 50, suffering under AD related pruritus participated in this trial.
Volunteers had to report in their diary about administration of
topicals or pharmaceuticals applied in parallel while usage period
of the epiivo® (Table S1).

Table S1: Demographic volunteers’ data, topicals with active substance or pharmaceuticals applied in parallel while epiivo® usage period.

1 w 16 -

2 w 17 -

3 w 38 -

4 w 38 -

5 w 53 -

6 w 49 Carvedilol + Amlodipin each once daily
7 w 29 -

8 w 34 -

9 w 19 L Thyroxin 25mg once daily, Escitalopram 5mg once daily, Methylphenidat 20mg twice daily
10 w 61 -

11 m 42 -

12 m 56 -

13 w 40 -

14 m 33 -

15 w 59 L Thyroxin + Metohexal once daily
16 w 37 Metohexal once daily

17 w 37 -

18 w 37 Metformin once daily

19 w 39 -

20 w 37 -

21 m 38 -

22 w 26 -
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23 w 43 -
24 m 28 -
25 w 28 -

Trial intervention

Participants received their epiivo® devices at the trial site,
where they familiarized themselves with the device manual and
underwent initial application under the supervision of a study
nurse. Any instances of improper device usage were promptly
corrected as needed. Volunteers who were concurrently using
topical corticosteroids at the onset of the trial were excluded from
participation. All participants were instructed not to alter their
regular skincare routines involving emollients without active
substances throughout the duration of epiivo® usage. The last
application of such an emollient was permitted no later than 8
hours before the trial initiation at the trial site. The epiivo® device,
developed by mibeTec GmbH (Sandersdorf-Brehna, Germany), is
a rechargeable, portable, handheld medical device equipped with
a ceramic, electrically heatable plate measuring 8 cm?. This plate
conducts heat through direct skin contacts and is manually applied
by the user. At the adjustable level 1 setting, the ceramic plate
elevates its temperature to 47°C, maintains this temperature for
5 seconds and then automatically deactivates. Alternatively, at the
selectable level 2 setting, the epiivo® device heats the ceramic plate
to 49°C, maintains this temperature for 5 seconds, and then shuts
down automatically.

Trial outcomes

The primary objective of the study was to ascertain the efficacy
of reducing pruritus intensity associated with atopic dermatitis
(AD) by administering localized, short-duration heat impulses
using the epiivo® device. To achieve this, volunteers were required
to complete an online questionnaire (diary) every second day. This
questionnaire inquired about the location of epiivo® application,
the frequency of daily usage, and the perceived intensity of pruritus
both before and after epiivo® application.

participants could select options about location of application,
including “arm/crook of arm,” “leg/knee bend,” “face/neck,” “hand,”
and were also provided with a free-text option for specifying other
areas. Additionally, they were asked to rate the intensity of pruritus
using a four-point verbal rating scale (VRS) consisting of the
following indices: 0 = no, 1 = slight, 2 = moderate, 3 = large intensity
of pruritus [24].

Prior to commencement and following 2 and 4 weeks of epiivo®
usage, all participants completed an online questionnaire assessing
the Dermatology Life Quality Index (DLQI) in accordance with the
methodology outlined by Finlay and Khan [12]. Original scoring of
answers was applied for calculation of DLQI score [12]. Additionally,
upon completing 4 weeks of epiivo® usage, participants responded
to a concluding questionnaire regarding their experiences with the
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device, its compatibility and any alterations in scratching behaviour.

In accordance with the consensus report of the European Task
Force (ETF) on Atopic Dermatitis (AD) from 1993 [25] participants’
presence was required at the trial site for the assessment of SCORAD
(SCORing Atopic Dermatitis) scores at the beginning of the study
and after 4 weeks of epiivo® usage. The grading of the six intensity
items—erythema, edema/papulation, oozing/crusts, excoriations,
lichenification, and dryness—was conducted on a scale ranging
from 0 to 3 [25]. Subjective items such as pruritus and sleep loss
were evaluated by participants using a numerical rating scale
ranging from 0 to 10, rather than the traditional 100 mm paper
scale. The extent of inflammatory lesions was determined using the
rule of nine [25] implementing 2 more detailing modifications. For
the assessment of the dorsal lower limbs, the femoral and lower
leg regions were assigned 3.5% each, while 1% was allocated for
the knee bend and plantar foot regions. Similarly, the arm was
subdivided into the upper arm (2%), forearm (1%), crook of the
arm (0.25%), and wrist (0.25%), totalling 3.5% per arm instead of
the previously recommended 4.5%. However, the inclusion of these
two modifications resulted in a total body surface area of 100%,
as opposed to the potential 102% as per ETF guidelines [25]. The
SCORAD was calculated using the standard formula: A/5 + 7B/2 +
C, as outlined by the ETF [25].

Statistical analysis

Statistical analysis was conducted using GraphPad Prism
version 9.1 (GraphPad Software, San Diego, USA). Prior to analysis,
the normal distribution of data for each parameter and time point
was assessed using the Shapiro-Wilk Test and Kolmogorov-Smirnov
Test. If the data exhibited a normal distribution, a two-tailed,
paired t-test was utilized to compare data at the start versus after
2 or 4 weeks of epiivo® usage, or before versus after application
of epiivo®. In instances where the pairing of the t-test was deemed
ineffective (determined by a Pearson correlation coefficient R and
corresponding P-value > 0.05), the two-tailed t-test with Welch’s
correction was employed. For data not adhering to a normal
distribution, the two-tailed Wilcoxon matched-pairs signed rank
test was applied. A significance level of P < 0.05 was required for all
statistical analyses.

Results
Frequency and area of epiivo® application

Participants were instructed to complete an online
questionnaire (diary) every second day throughout their 4-week
application period of the epiivo® device. Analysis of responses
revealed that, on average, the 25 participants reported experiencing

pruritus on 10 days during this period (Table 1).
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Table 1 : Frequency and area of epiivo® application (n = 25).

Quantity of volunteers 15 15 3 13 6
Mean 9,5 2,2 2,6 2,8 2,8 2,3
Median 10,0 2,1 2,3 2,8 2,5 1,7
Min. 2,0 1,0 1,0 2,5 1,0 1,0
Max. 14,0 4,0 6,5 3,0 58 5,5
Std.dev. 39 0,9 1,5 0,2 1,3 1,6

Among the participants, 15 individuals applied the epiivo® Table S2), also with a median frequency of twice per day. Notably,
device to itching skin areas on their arm/crook ofarm withamedian 13 volunteers experiencing pruritus on their hands and 3 on their
frequency of twice daily, while an equal number of volunteers (15) face/neck applied the epiivo® more frequently, with a median
applied it to their leg/knee bend. Additionally, 6 participants chose frequency of 3 times daily.
to apply the epiivo® to other areas such as the décolleté (refer to

Table S2: Average frequencies of applied epiivo® per reporting day with pruritus.

1 11 1,7 1,8

2 8 2,7 1,0 2,3

3 14 2,4 2,5

4 9 2,0 2,2 1,0 1,0 Abdomen (mosquito bite)
5 2 3,0

6 13 1,1 11

7 14 4,6

8 12 1,3

9 9 2,1 1,0 1,0 1,6 Décolleté
10 6 2,7 Back
11 3 2,7

12 2 3,0 3,0

13 14 31 3,5

14 13 3,5

15 10 2,0 2,0 2,5 2,3 1,8 Décolleté
16 14 4,0 6,5 2,8 4,2

17 10 3,2

18 8 2,3

19 14 2,6 2,3 58
20 4 1,3 1,0
21 4 1,0 1,0 Ankle
22 13 3,5
23 9 3,8 4,2 55 Arm
24 11 35
25 11 1,0 1,7
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Mean 9,5 2,2 2,6 2,8 2,8 2,3

Median 10,0 2,1 2,3 2,8 2,5 1,7

Min 2,0 1,0 1,0 2,5 1,0 1,0

Max 14,0 4,0 6,5 3,0 58 55

Std.dev. 3,9 0,9 1,5 0,2 1,3 1,6
Pruritus application Figure 1. Similarly, a significant reduction in pruritus

Based on the selected verbal rating scale (VRS) options for
assessing pruritus before and after epiivo® application over a
4-week period, a median of 14 volunteers reported moderate
pruritus on their arm/crook of arm before treatment, which
significantly decreased to slight intensity following epiivo®

intensity from moderate to slight was observed in a median of 15
participants who applied epiivo® to their leg/knee bend. Among
the 13 volunteers who applied epiivo® to their itching hands, the
reduction in pruritus was slightly less pronounced compared to
the leg/knee bend but still significantly improved compared to pre-
treatment itch intensities.
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Figure 1 : Significantly reduced intensity of felt pruritus after applied epiivo® vs. before Mean values per volunteer
over all reported intensities of pruritus before vs. after applied epiivo® were analysed in area specific groups. (arm/
crook) P = 0,0004 two-tailed, unpaired t test with Welch'’s correction, P = 0,0007 two-tailed, paired t test; (leg/bend)
P =0,0002 two-tailed paired t test; (hand) P = 0,0062 two-tailed, unpaired t test with Welch'’s correction, P = 0,0105
two-tailed, paired t test; Since volunteer No. 25 applied the epiivo® on arm/crook without felt pruritus, these data
were excluded.
- J

Reductions in pruritus intensity (from moderate to slight) were
also reported by 2 participants who applied epiivo® to their face/
neck, while one participant noted no change in pruritus intensity
(Table S3).

Additionally, 6 volunteers who applied epiivo® to areas such as
the décolleté and back experienced a median reduction in pruritus
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intensity from moderate to slight. Importantly, the reduction
in pruritus was not confined to the immediate post-application
period. On average, participants reported a reduction in pruritus
lasting between 2 to 3 hours, during which they did not experience
the urge or impulse to scratch on their arm/crook of arm, leg/knee
bend, face/neck, or hand (Table S4).
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Table S3: Intensity of pruritus (No = 0; Slight = 1; Moderate = 2; Large = 3) [Mean of reporting days with pruritus per volunteer].

Volunteer No. | Arm/Crook | Leg/Bend | Face/Neck Hand Other skinarea | Arm/Crook | Leg/Bend | Face/Neck | Hand | Other skin area
1 1,7 2,5 1,3 1,6
2 1,7 2,0 2,0 0,4 0,5 0,5
3 1,2 1,3 0,8 09
4 3,0 1,3 1,0 2,5 1,0 1,2 1,0 2,0
5 3,0 3,0
6 2,0 2,0 1,2 1,1
7 1,6 0,2
8 2,0 15
9 2,6 2,3 2,5 1,8 0,1 0,0 0,0 0,0
10 2,2 0,5
11 1,3 0,3
12 1,5 1,5 0,5 0,5
13 2,2 2,3 1,9 1,9
14 1,2 15
15 2,2 2,7 1,5 2,3 1,8 1,1 1,3 0,5 1,2 1,3
16 2,4 2,5 2,1 2,0 2,4 2,5 2,1 2,0
17 1,8 0,6
18 1,8 0,8
19 1,2 1,8 21 1,2 1,3 1,8
20 1,8 2,0 0,0 0,0
21 1,5 1,5 0,8 1,0
22 1,7 15
23 1,7 1,7 1,0 1,4 1,4 1,0
24 2,0 0,6
25 1,6 14
Mean 1,9 2,0 1,7 1,9 1,8 1,0 1,0 1,0 1,2 1,0
Median 1,8 2,0 1,5 2,0 1,8 1,1 1,1 0,5 1,4 1,0
Min 1,2 1,3 1,5 1,0 1,0 0,0 0,0 0,5 0,0 0,0
Max 3,0 3,0 2,1 2,5 2,5 2,4 3,0 2,1 2,0 2,0
Std.dev. 0,5 0,5 0,3 0,5 0,5 0,6 0,8 0,7 0,6 0,6

Table S4 : Average time [h] without pruritus after applied epiivo® (Mean of reporting days with pruritus per volunteer) according to answers in online questionnaire
(diary).

1 11 16,0 11,6

2 8 2,4 2,5 50

3 14 3,5 2,2

4 9 3,0 3,0 2,0
5 2 2,5

6 13 2,6 2,4

7 14 8,4

8 12 1,6
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9 9 7,6 7,0 4,5 8,6
10 6 2,7
11 3 24,5
12 2 2,0 2,0
13 14 1,8 1,5
14 13 6,2
15 10 2,0 1,3 1,0 1,5 1,3
16 14 1,5 2,0 2,4 2,2
17 10 33
18 8 5,4
19 14 33 2,5 1,2
20 4 8,5 24,0
21 4 17,0 10,0
22 13 1,2
23 9 6,7 6,6 7,5
24 11 3,0
25 11 2,9
Mean 58 6,2 1,8 3,6 54
Median 3,4 2,5 2,0 2,6 51
Min 1,5 1,3 1,0 1,2 1,3
Max 17,0 24,5 2,4 11,6 10,0
Std.dev. 4,9 7,4 0,6 2,9 3,4

However, the duration of pruritus-free time varied individually
among participants, ranging from a minimum of 1 hour up to 1 day.
In the final questionnaire, 76% of volunteers reported a change in
their scratching behavior over the 4-week period of epiivo® usage.
Representative comments from volunteers included statements
such as “Pruritus ceased for periods of up to halfa day” and “Applied
the device immediately upon feeling pruritus, preventing the onset

Table S5 : Scorad Index.

of scratching.”
Scorad

With the exception of one volunteer, the SCORAD (SCORing
Atopic Dermatitis) scores of participants were reduced after 4
weeks of using epiivo® (Table S5).

1 38 26,5 20,0 -6,5 -25
2 48 33,8 25,7 -8,2 -24
3 69 22,8 19,8 -3,0 -13
4 56 25,0 9,5 -15,5 -62
5 6 40,3 17,3 -23,0 -57
6 28 16,5 2,5 -14,0 -85
7 64 15,7 10,2 -5,5 -35
8 16 20,6 13,1 -7,5 -36
9 51 28,3 7,3 -21,0 -74
10 16 23,1 12,6 -10,5 -45
11 8 30,3 11,8 -18,5 -61
12 12 38,4 16,9 -21,5 -56
13 93 49,1 38,6 -10,5 -21
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14 45 27,0 20,5 -6,5 -24
15 106 46,5 35,5 -11,0 -24
16 245 28,6 24,1 -4,5 -16
17 32 28,3 25,3 -3,0 -11
18 18 17,2 15,2 -2,0 -12
19 149 34,0 16,5 -17,5 -51
20 9 15,1 8,1 -7,1 -47
21 8 39,4 29,6 -9,8 -25
22 46 25,0 23,0 -2,0 -8
23 122 29,3 11,2 -18,1 -62
24 39 23,9 13,9 -10,0 -42
25 30 19,2 19,2 0,0 0
Mean 54 28,1 17,9 -10,3 -37
Median 39 27,0 16,9 -9,8 -35
Min. 6 15,1 2,5 -23,0 -85
Max. 245 49,1 38,6 0,0 0
Std.dev. 53 9,0 8,5 6,6 22

The median value of SCORAD index change rates across all 25 deviation of 22%. Consequently, the reduction in SCORAD scores

volunteers was calculated as -10, with a smaller standard deviation  from a median of 27 to 17 after 4 weeks of epiivo® usage was

of 7. Similarly, the median percentage change in SCORAD scores, statistically significant (Figure 2).
presented as -35%, was greater than the corresponding standard

-

Severity of AD
¥k kA

—
50 m—

SCORAD
(25 volunteers)
&

Figure 2 : Significantly reduced SCORAD after 4 weeks using epiivo® vs. before P < 0,0001 two-tailed paired t test.
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This reduction aligns with the European guideline for the
treatment of AD, indicating a shift from moderate severity (SCORAD
25-50) to mild severity (SCORAD < 25) [26]. Regarding the varying
frequencies of epiivo® application Table S5 and the corresponding
differences in the total number of epiivo® applications over the
4-week period among all participants, no clear relationship
between the quantity of epiivo® applications and the magnitude of
change in SCORAD scores was discernible based on the data from
this study.

DLQI

In terms of numerical data, DLQI (Dermatology Life Quality

Index) scores exhibited a reduction in all volunteers except for one
after 4 weeks of using epiivo® Table S6. Prior to the application of
epiivo®, a median DLQI score of 7 was indicative of a moderate effect
of atopic dermatitis (AD) on quality of life (QoL), falling within the
DLQI range of 6-10 [27]. This score significantly decreased to a
median score of 5 after 2 weeks of epiivo® usage, reflecting a small
effect on QoL (DLQI 2-5) [27]. Subsequently, this DLQI score, initially
at the upper end of the ‘minor impact’ range, was further reduced
to a more pronounced score of 2 Figure 3, nearing the threshold
denoting no impact’ on QoL after the fourth week of treatment.

s ™
Effect of AD on quality of life
*okk ok
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Figure 3 : Significantly reduced DLQI after used epiivo® over 2 resp. 4 weeks vs. before (after 2 weeks) P = 0,021 two-tailed Wilcoxon matched-pairs
signed rank test; (after 4 weeks) P < 0,0001 two-tailed Wilcoxon matched-pairs signed rank test.
N\ J

The change rates of DLQI scores after 4 weeks of epiivo® usage
averaged -4 in both mean and median across all 25 participants,

surpassing the corresponding standard deviation of 3 (Table S6).

Table S6 : DLQI (0-1=no; 2-5=small; 6-10=moderate; 11-20=very large effect of AD on QoL) [27].

1 4 4 3 -1
2 7 7 3 -4
3 7 6 4 -3
4 12 9 0 -12
5 11 1 0 -11
6 16 17 12 -4
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7 4 4 3 -1
8 12 13 5 -7
9 8 9 1 -7
10 7 4 2 -5
11 5 0 1 -4
12 16 5 5 -11
13 5 5 3 -2
14 1 1 0 -1
15 16 8 7 -9
16 4 2 2 -2
17 7 4 0 -7
18 11 8 7 -4
19 8 14 10 2
20 3 2 1 -2
21 1 0 0 -1
22 7 3 3 -4
23 2 5 0 -2
24 10 7 2 -8
25 3 4 0 -3
Mean 8 6 3 -4,2
Median 7 5 2 -4,0
Min 1 0 0 -11,0
Max 16 17 12 +2,0
Std.dev. 5 4 3 3,2
Safety

The medical product demonstrated excellent dermatological tolerance among all test subjects. Notably, no side effects or adverse

reactions, such as skin irritations or allergic responses (contact
dermatitis), were observed. In the final questionnaire, 96% of
participants rated the dermal compatibility of epiivo® as either
“very well” (n=15) or “well” (n=9). Only one volunteer rated the
tolerability as “sufficient”, with no instances of ratings indicating
“insufficient”, “poor”, or “very poor” compatibility observed.
Furthermore, throughout the 1, 2, or 3 weeks of epiivo® usage, no
participant reported insufficient or worse tolerability. However,
some participants provided comments such as “very hot”,
“occasionally challenging to apply the device”, or “one becomes

accustomed to the heat”.

A median value of “very well compatible” or a mean value
of “well compatible” was calculated across all mean values per
volunteer, as indicated in Table S7 of the supporting information.
Additionally, volunteers assessed the compatibility of epiivo® on a
daily basis when reporting pruritus using a 6-point verbal rating
scale (VRS). Mean values of all assessments per volunteer are
presented in (Table S7).

Table S7 : Volunteer’s assessment of epiivo®s compatibility mean value per volunteer over all reporting days (Very well = 1; Well = 2; Sufficient = 3;

Insufficient = 4; Bad = 5; Very bad = 6).

1 11 2,09
2 8 1,00
3 14 2,00
4 9 1,44
5 2 1,50
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6 13 2,00
7 14 1,79
8 12 1,17
9 9 1,22
10 6 1,00
11 3 1,00
12 2 1,00
13 14 1,07
14 13 1,08
15 10 1,60
16 14 1,93
17 10 1,22
18 8 1,00
19 14 2,00
20 4 2,25
21 2,00
22 13 3,00
23 9 1,89
24 11 1,09
25 11 1,00
Mean 1,5

Median 1,4

Min 1,0

Max 3,0

Std.dev. 0,5

Very good [%] 52,0

Good [%] 44,0

Sufficient [%] 4,00

Discussion

The application of the medical device epiivo® resulted in a
significant reduction of AD-related pruritus, shifting from a median
intensity of moderate to slight in 93% of volunteers experiencing
symptomsontheirarm/crookofarm.Similarly, 100% of participants
noted a significant reduction in pruritus on their itching leg/knee
bend, with the severity decreasing from median moderate to slight.
This pattern of substantial reduction was also observed in itching
hands among all volunteers. This consistent antipruritic effect,
which lasted an average of 2-3 hours post-application of epiivo®,
was assessed by volunteers using a four-point verbal rating scale
(VRS) across various manifestations of AD.

Counter stimuli inhibit itch sensation

It is a well-established phenomenon that the sensation of itch
can be alleviated by painful stimuli, such as scratching. Although
itch and pain are distinct sensory experiences, they appear to share
common neural pathways. One notable difference between itch and
pain lies in the effects of counter stimuli on each sensation. While
scratching and other noxious stimuli effectively inhibit itch, they do
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not have the same inhibitory effect on pain. This observation has
been validated through numerous human psychophysical studies,
wherein individuals were subjected to itchy stimuli on their skin
and asked to rate the intensity of itch while various counter stimuli
were applied [28].

These counter stimuli, employed in psychophysical studies,
include scratching [29-30] pinpricks or pinching with forceps
[31,32], electrical stimulation [31,33,34], noxious heat [29-33],
noxious cold [29,35-39] and capsaicin application [40]. These
stimuli span a range of modalities, including mechanical, thermal,
electrical, and chemical, all capable of activating nociceptors and
inducing pain. However, innocuous stimuli have generally not been
demonstrated to reliably inhibit itch [28].

Previous research has demonstrated the significance of glycine
and gamma-aminobutyric acid (GABA) activity within the dorsal
horn in attenuating the activity of neurons evoked by pruritogens,
induced by counter stimuli. This indicates that inhibitory
interneurons play a crucial role in mediating the inhibition of itch in
response to various sensory modalities such as scratching, noxious
input, heat, and cold in humans [41].

Page 11 of 15



World Journal of Dermatology & Cosmetics Volume 1-Issue 2

One of the earliest documented instances or recommendations
regarding the beneficial application of noxious heat in treating
itch dates back to 1969 [42] as documented in a report available
on PubMed. In this brief report, various case studies described
the advantageous use of heat application in alleviating itch caused
by mosquito bites, atopic dermatitis, and contact dermatoses.
However, the literature concerning the use of heat therapy for atopic
dermatitis exhibits heterogeneity. For instance, a study conducted
by Fruhstofer in 1986 found that warm water application up to
45°C reduced itch in two-thirds of participants, while exacerbating
itch in the remaining one-third [35]. Conversely, a more recent
study by Ishiuji et al. (2008) [43] failed failed to observe a reduction
in histamine-induced itch in patients with atopic dermatitis [43].
This discrepancy in findings may be attributed to the fact that, in
the latter study, itch was induced using histamine iontophoresis in
patients with atopic dermatitis, whereas in the study by Fruhstofer,
patients experienced spontaneous itch episodes.

Repeated noxious heat-induced modulation of itch.

Akiyama and colleagues [44] demonstrated in an animal
model that scratching provides relief from itch. They explored
the potential involvement of inhibitory neurotransmitters such as
gamma-aminobutyric acid (GABA) and glycine in scratch-induced
inhibition of spinal itch-signalling neurons using a mouse model
of chronic dry skin itch. Neurons in the superficial dorsal horn
ipsilateral to dry skin treatment on the hind paw exhibited elevated
spontaneous firing rates, which were significantly reduced by
cutaneous scratching, pinching, and exposure to noxious heat.

In a recent study by Riccio, et al. [23], the effects of transient
heat stimuli on histaminergic and non-histaminergic itch responses
were investigated. Itch was induced using either histamine (1%
solution) or cowhage (35-40 spicules), and 5-second homotopic
heat stimuli at temperatures of 32, 40, 45, or 50°C were applied.
The study revealed that homotopic counter stimuli inhibited
histaminergic itch by 76.66% at 50°C (p<0.0001), and this
inhibition due to counter-stimulation was less effective against
cowhage-induced itch at lower temperatures.

Moreover, the efficacy of localized heat application in reducing
pruritus has been documented in a clinical study involving the
medical device Bite Away® (mibeTec GmbH, Sandersdorf-Brehna,
Germany). This device employs a short heat pulse of 51°Cover 3 or
5 seconds to treat insect bites or stings, resulting in alleviation of
symptoms.

Transient Receptor Potential (TRP) channels serve as widely
expressed poly-modal “cellular sensors,” sensitive to changes and
stimuli in the physicochemical environment such as temperature,
pH, osmolarity, ionic concentrations, endogenous mediators,
and external chemical irritants [45]. Among the TRP subtypes,
the Vanilloid subtype (TRPV), particularly TRPV1, was initially
identified on C-type nociceptive sensory neurons as a molecular
target for capsaicin, the active component of hot chili peppers [46].
TRPV1 appears to play a central role in the genesis of pruriceptive
itch, acting on both sensory neurons and non-neuronal cutaneous
structures [47].

Citation: Dominik Schmaltz and Tim Mentel*. Topical Transient Heat by The Medical Device Epiivo® Immediately Reduces Pruritus in Atopic
Dermatitis, So Improves Quality of Life Significantly. World Journal of Dermatology & Cosmetics. 1(2): 2024. WJDC.MS.ID.000508.

Emerging evidence suggests that TRP ion channels not only
function as polymodal cellular sensors in sensory neurons but are
also functionally expressed in various non-neuronal cell types,
notably in human skin epidermal keratinocytes, dermal Merkel
cells, dendritic cells, and various keratinocyte populations within
hair follicles [46,48-50]. This expression pattern is particularly
significant in the skin, where TRP channels play a critical role in
regulating various cutaneous functions under both physiological
and pathological conditions [45].

Thermo TRPs possess a unique property in that they can be
activated solely by changes in temperature. Specifically, TRPV1
channels respond to temperature elevations with a pronounced
increase in current, driven by enhanced open probability and single-
channel conductance, with the former being more temperature-
dependent. The precise mechanism by which absorbed heat
induces a conformational change leading to channel opening
remains largely unresolved [51].

Therefore, targeting TRPV1 to mitigate its activity emerges
as a promising therapeutic approach for treating itch. It has been
observed that desensitization with capsaicin follows a dose-
dependent pattern, where repeated application of low doses or a
single high dose, whether administered topically or via injection,
leads to immediate desensitization, while lower single doses may
induce activation [52].

In an in vitro study by Benham, et al. [53], it was demonstrated
that repetitive stimulation of TRPV1 channels with stimuli at
48°C for 500 milliseconds resulted in a significant reduction of
inward current, leading to cellular desensitization [53]. Another
electrophysiological study showed in vitro that heat ramps lasting
4 and 6 seconds, reaching temperatures up to 50°C, decreased the
activity of TRPV1 channels51. Additionally, this study illustrated that
repeated heat ramps caused irreversible inhibition of the channels.
However, the precise mechanism underlying the temperature-
dependent inactivation process and thus desensitization remains
largely unknown [51].

The underlying mechanism behind the reduction of itch by
noxious stimuli remains an area requiring further investigation.
However, one proposed mode of action is the inhibition of
TRPV1, a dermal receptor responsible for both itch and pain,
through sustained or repetitive activation. Recently, Wohlrab, et
al. [54] corroborated in an ex vivo study that the application of
temperatures ranging from 47 to 49°C for 5 seconds, administered
via direct skin contact using an electric heatable ceramic plate, is
adequate to reach the activation threshold of TRPV1 within the
epidermis.

However, scratching, as a noxious stimulus, can provide
temporary relief of pruritus. In atopic dermatitis (AD), however,
chronic itch persists even after scratching. Repeated scratching by
individuals affected by AD leads to disruption of the skin barrier,
which, in turn, exacerbates scratching-associated inflammation,
perpetuating the cycle of pruritus known as the itch-scratch cycle
[55-59]. Breaking this cycle of itch and scratching is a primary
objective in the treatment of AD, as it is expected to improve the
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appearance of the skin and enhance the quality of sleep, among
other benefits [60].

In this regard, the efficacy of epiivo® in reducing pruritus
consequently led to a significant decrease in AD severity.
Accordingly, the 4-week use of epiivo® resulted in a reduction of the
SCORAD score from a median value of 27 (indicative of moderate AD
severity) to 17 (indicating mild severity). This reduction suggests,
at the very least, an interruption of the itch-scratch cycle.

A reduction in pruritus is anticipated to enhance Quality of Life
(QoL), as evidenced by a significant decrease in Dermatology Life
Quality Index (DLQI) scores from a median value of 7 (indicating
a moderate effect of AD on QoL) before using epiivo® to a median
of 2 (reflecting a small effect) after 4 weeks of epiivo® use. This
change underscores the beneficial impact of epiivo® on another
symptomatic parameter related to AD severity.

However, further trials are warranted to thoroughly investigate
the efficacy of epiivo®. Moreover, the potential of epiivo® to be
extended to other conditions characterized by itch, such as prurigo,
urticaria, and psoriasis, should be explored in such trials.

Conclusion

Acute and chronic itch represent significant conditions that
accompany a broad spectrum of both non-dermatological and
dermatological disorders, such as atopic dermatitis, where pruritus
is a predominant symptom. Counter stimuli, such as noxious heat
or scratching the skin, can provide relief from itch, although the
latter carries the risk of perpetuating a vicious cycle known as
the itch-scratch cycle. While systemic or topical application of
pharmaceutical formulations can lead to a reduction in pruritus,
they often entail a shorter or more prolonged onset before achieving
alleviation.

In contrast, the application of transient heat stimuli ranging
from 47 to 49°C has been shown to produce an immediate and
clinically significant reduction in itch. Therefore, such transient
heat stimuli may serve as a valuable adjunct to the array of therapies
aimed at reducing itch. Further research is necessary to gain a
more comprehensive understanding of the efficacy of transient
heat stimuli in treating pruritic conditions, thereby confirming the
potential benefits for patients afflicted with such conditions.
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