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Abstract

Objective — Verify the clinical efficacy of polydatin applied topically, associated or not with systemic administration of
polydatin, on the cutaneous manifestations of moderate to severe atopic dermatitis and check patients' adherence to
treatment through a simple evaluation sheet filled in by the investigator and by the patient at baseline and after 7, 14, 30
and 60 days.

Methods — Included 128 patients with moderate to severe atopic dermatitis, with lesions on face, on trunk and/or limbs. In
64 of them (age: mean + SEM 35.73 + 1.03 years - range 18 to 52 years, 33 males and 31 females) a topical cream and a
cleanser, both polydatin based were prescribed, while in 64 others (age: mean + SEM 35.75 + 1.37 years - range 16 to 58
years, 34 males and 30 females) an oral supplement containing 40 mg polydatin was added.

Results — An important reduction of variable degree of lesions and subjective symptoms of atopic dermatitis, such as
itching, erythema, xerosis, lichenification of the skin and eczematous lesionsMas been observed.

Conclusion — The use of topical cream and cleanser associated with oral administration of polydatin tablets restores the
function of the skin barrier, counteracts the action of irritants or allergens, reduces the local inflammatory response, and

eliminates the itching and scratching.
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Introduction

In Italy the information and the collection of epidemiological data
on atopic dermatitis are still insufficient, especially in those with
severe form, representing a minority. To understand the extent of
the problems caused by atopic dermatitis is worth taking into
consideration in an American survey conducted in more than 500
adult patients with moderate to severe disease.

In over 50% of cases, the disease has had a negative impact on
daily life. The majority of cases have changed their lifestyle to
manage the disease, such as choosing a career limiting
interactions with other people. And again, half of the patients
complained that the disease has undermined self-confidence or
caused problems to rest. 28% are anxious because of their atopic
dermatitis, while 23% of patients are said to be depressed (in
some cases the patient comes to attempt suicide). Finally, 20%
confessed that the disease had had negative effects on the ability
to maintain their jobs.

Unfortunately, the causes of atopic dermatitis have not yet been
well understood, and the disease can really affect anyone. It is
manifested by rashes and itching that becomes unbearable,
causing scratches and lacerations. Bleeding crusts are often
formed. The itching then turns into pain.

Those suffering from atopic dermatitis, even in a serious
condition, often make mistakes related to the poor knowledge of
the disease or, unfortunately, to despair.

Some of these mistakes consist in submitting to frequent
showers.

There is excessive washing, without considering that water can
dehydrate the skin and can therefore have a negative effect.

After each shower it would be good to hydrate properly. Some
patients do not use the right amount of cream or often use
harmful products.

For atopic dermatitis the problem is not quantitative but
qualitative. And too much use of creams can be a mistake. Often
there is an abuse of topical corticosteroids that, if used improperly
or for too long, can produce unwanted effects.
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Based on the results of the studies of researchers about
promising anti-inflammatory properties of polydatin ('), the
efficacy of treatment in subjects with moderate to severe atopic
dermatitis has been tested in persistent forms whose
manifestations were more frequently dry, extremely pruriginous,
with thickened and lichenized skin.

Polydatin

The main biological activities of polydatin, which is the natural

precursor of resveratrol, are the following:

e potent antioxidant activity and many of the biological
properties are attributed to this activity ",

e anti-inflammatory activity, modulating the production of
regulatory cytokines and pro-inflammatory cytokines & *®,

+  potent immunomodulatory effects on immune cells * "%,

Differing from resveratrol that has a bioavailability of less than
2%, polydatin as natural trans-resveratrol glucoside has active
trans-membrane absorption, reaching a bioavailability of

approximately 100%, also entering inside the cell, the intracellular
organelles and the nucleus

[9, 10, 11,712, 13]

' POLIDAL is marketed by Ghimas S.p.A. (Casalecchio di Reno -
BO, ltaly) under exclusive license GLURES - Spin-off of Ca’
Foscari University of Venice (ltaly) and is the result of Italian
research, with the contribution of the MIUR (RIC 1009 Decree:
16/07/2007 Legislative Decree No. 297/1999). Polydatin, natural
glycoside of resveratrol, is extracted with a patented method in
Europe (EP2087894A1) and Italy (0001388133 MISE).
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The powerful antioxidant and anti-radical action of polydatin
allows treatment of all diseases based on inflammation or that
determines an inflammatory response and of all conditions
caused by increased oxidative stress.

Polydatin normalizes alterations in gastro-intestinal mucosa,
allowing improved absorption of substances supplied with food
and reduces inflammatory reactions that often cause and
maintain the conditions of upset and annoyance of the gastro-
intestinal tract ™.

Preventing the accumulation of cholesterol and fat in the liver,
polydatin lowers the blood concentration of triglycerides and LDL
cholesterol (low-density lipoprotein), while reducing
cardiovascular risk and exerting a cardioprotective effect ™.
Polydatin exerts a potent anti free-radical action at both
intracellular and extracellular levels, modulating the chronic
inflammatory response in all inflammatory and/or degenerative
pathologies > * 1,

Polydatin improves the immune system of the skin, decreases the
damage of inflammation, increases cellular repair and the release
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of B-defensins,
environmental stress
In this open, uncontrolled clinical study performed in a center
specialized in dermatology in Naples (Italy) we have evaluated
the effectiveness of polydatin both for topical use only and in
combination with systemic therapy. All subjects provided written
informed consent to treatment, in accordance with the ethical
guidelines of the Helsinki declaration and its subsequent
amendments.

METHODS

In our study we tested the efficacy of a treatment with polydatin
on 128 patients (ranging in age between 18 and 58 years old, 67
males and 61 females) with moderate to severe atopic dermatitis,
in the arm (in 28 cases), in the popliteal region (in 16 cases), in
the neck (in 27 cases), in the wrists (in 13 cases), in retro-ear
level (in 9 cases) and in the face (in 35 cases) (Figure 1).

which regulate cellular
[14, 15, 16, 17, 18, 19]

defences against
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Figure 1. TYPES OF DIAGNOSIS OF ATOPIC DERMATITIS.

In the first visit was evaluated, along with a thorough medical
history, clinical subjective and objective of atopic dermatitis, with
particular reference to itching, erythema, xerosis, lichenification of
the skin and eczematous lesions.

Symptoms were assessed with a semi-quantitative rating scale (0 -
absent, 1 - medium grade; 2 - high grade).

Patients were divided according to the treatment in two groups of

equal composition:

» Topical Polydatin Group - Patients used only a 1.5% or a 0.8%
polydatin-based cream for two weeks (morning and evening) to
be used in relation to the surface of atopic skin lesions, in
formulations suitable for subjects who do not tolerate allergenic
and hyper-reactive substances such as atopics, accompanied
by a cleanser containing polydatin at a concentration of 0.2% to
be used for skin cleansing.

» Topical and Systemic Polydatin Group - Patients used the
same topical preparations for two weeks and took a two-month-
long dietary supplement in 40 mg tablets of polydatin (at the
daily dose of two tablets — one in the morning and one in the
evening).

The type of treatment — polydatin-based dermo-cosmetics only or in
combination with a polydatin-based dietary supplement — was
assigned at random in relation to patient enrolment.

Throughout the duration of the study, all patients have guaranteed
not to use on areas with atopic dermatitis other dermocosmetics,
other types of soap or cleanser, and other supplements other than
the test products.

After 7, 14, 30 and 60 days, patients were reviewed to evaluate the
evolution of evaluation parameters.

After 30 and 60 days, both the patient and the doctor expressed the
assessment of treatment efficacy (0 - totally ineffective, up to 10 -
excellent efficacy).
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RESULTS

All patients during the study showed a marked reduction in lesions
and symptoms, with statistical significance of the variation since the
first control after one week.

It should be noted in every way a different performance of the two
treatment groups.
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Figure 2. ITCHING:
mean score for each control time in the groups.

In the group of patients who used the only topical product, itching
(Figure 2) went down with an average 63% drop in severity after
the first seven days of treatment and 73% after 14 days. It should
be noted, however, that a subsequent reversal of the tendon
reversal was observed with a slight increase in itching intensity in
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2 patients at 64 after 14 days, in 4 patients in 64 after 30 days
and in 8 patients in 64 after 60 days.

The efficacy of topical and generalized combination therapy with
polydatin in the topical and systemic polydatin group is
demonstrated by the sharp reduction of itching, the most
fearsome subjective symptom of atopic dermatitis, which results
or worsens the clinical lesions typical of dermatitis. The decline
was 87% after 7 days, 94% and 96% after 14 and 30 days,
respectively (only in some cases it was a mild itch, specifically in
8 patients after 14 days and in 5 after 30 days). After 60 days no
patient complained of itching.

REDNESS
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Figure 3. REDNESS:
mean score for each control time in the groups.

Redness (Figure 3) has also decreased in all patients treated with
POLIDAL cream and cleanser. This parameter has equally
showed a biphasic pattern with a drop of up to 14 days and
subsequent slight increase; precisely the redness was present in
43% at 7 days, in 30% at 14 days, in 33% at 30 days and in 39%
at 60 days.

As confirmation of what we reported for the previous parameter,
in the group of patients who used combined therapy redness
decreased rapidly -78% at 7 days, -89% at 14 days, -98% at 30
days, and -99% at 60 days (only in 2 cases remained mild
erythema after 30 days and in 1 case after 60 days).
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Figure 4. XEROSIS:
mean score for each control time in the groups.

The skin xerosis (Figure 4) gradually decreased in the majority of
patients who used the only topical products. It is still noticed the
biphasic trend with a decrease until the 14th day and subsequent
slight increase, and specifically cutaneous xerosis was present in
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55% at 7 days, 36% at 14 days, 38% at 30 days and 46% at 60
days.

In the topical and systemic polydatin group, cutaneous xerosis
has undergone a net reduction in intensity, until it disappears
almost completely (only one patient had a mild skin xerosis after
60 days).
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Figure 5. SKIN LICHENIFICATION:
mean score for each control time in the groups.

In all patients in the Polydatin group, skin texture (Figure 5) has
improved, appearing much less thickened and lichenized. The
decrease in severity was approximately 38% after the first seven
days of treatment and 65% after 14 days. It should be noted,
however, that in the subsequent controls there has been a trend
reversal with the stationary level reached.

Even skin thickening has gone down in the group of cases treated
with POLIDAL topical + POLIDAL tablet combination, with 64%
reduction to 7 days, 89% at 14 days, 94% at 30 days and 99% at
60 days (only in one case remained mild skin lichenification after
60 days).
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Figure 6. ECZEMATOUS LESION:
mean score for each control time in the groups.

Eczematous lesions (Figure 6) in patients using the only topical
product are gradually improving. Eczematous lesions were
present in 75% at 7 days, 52% at 14 days, 45% at 30 days and
39% at 60 days.

In the group of patients who used combined therapy, eczematous
lesions decreased rapidly: -39% at 7 days, -83% at 14 days, -95%
at 30 days, and -99% at 60 days (only one case showed mild
eczematous lesions after 60 days).
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Figure 7. SUM OF SIGNS AND SYMPTOMS:
mean score for each control time in the groups.

The variation of all signs and symptoms (Figure 7) confirmed for
patients using only the topical product the biphasic efficacy trend,
with improvement up to day 14 and subsequent slight worsening.
In the group of cases treated with POLIDAL topical + POLIDAL
tablet, however, the improvement was gradual and progressive.

Global evaluation

Physicians and patients expressed a generally similar efficacy
judgment after 30 and 60 days, although the patient ‘s evaluation
was more critical (Figure 8).

GLOBAL EVALUATION
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Figure 8. PHYSICIAN’S AND PATIENT’S GLOBAL EVALUATION:
mean score after 30 and 60 days in the groups.
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For a group of cases treated with only topical therapy both the
physician and the patient, after thirty and sixty days of treatment,
expressed a very good evaluation rating (scores 8 to 10) in 22-
25% of the cases after thirty days and in 28-44% of cases after
sixty days of treatment, good enough (score 4 to 7) in 70-73% of
cases after thirty days and in 38-55% of cases after sixty days of
treatment, insufficient-poor (score 0 to 3) in 0-2% of cases after
thirty days and in 6-8% of cases after sixty days of treatment
(Figure 9).

In the patients treated with POLIDAL topical + POLIDAL tablet,
however, overall evaluation was generally excellent.

GLOBAL EVALUATION

B INADEQUATE (score 0-3) 0JGOOD (score 4-7) [ EXCELLENT (score 8-10)

|

days 30
Physician Patient
systemic and topical therapy

100%

90%

80%

70%

60%

50

40%

a0

20%

10

0% - d . 4 .
60 30 60

30 60 days 30

Physician Patient
topical therapy

® R ER

#

Figure 9. PHYSICIAN’S AND PATIENT’S GLOBAL EVALUATION:
frequencies of the scores (inadequate, good, excellent) after 30
and 60 days in the groups.

It should be noted that on average the opinions expressed by
physician and patient in the topical treatment group were
significantly lower than those expressed in the group of patients
undergoing combined POLIDAL topical + POLIDAL tablets.

This confirms that polydatin for topical use is effective in the
treatment of atopic dermatitis in the adult, but is necessary to
optimize and prolong the result obtained by integrating with the
same systemic molecule.

All patients undergoing polydatin treatment, whether topical or
systemic, did not report any side effects.

Discussion
The two groups of patients were comparable by sex, age, weight,

height, and type of disease (diagnosis and duration of atopic
dermatitis) (Table 1).
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Systemic & topical Statistical
Table 1 Topical treatment Y P comparison
treatment
between groups
Sex 33M-31F 34M-30F N.S. (%)
Age (years) 35,73 + 1,03 35,75+ 1,37 N.S. (**)
Weight (Kg) 65,11 + 1,31 64,56 + 1,47 N.S. (**)
Height (cm) 165,66 + 1,20 168,36 + 1,58 N.S. (**)
atopic dermatitis of the arms 11 cases 17 cases
atopic dermatitis of the popliteal region 8 cases 8 cases
atopic dermatitis of the neck 13 cases 14 cases
N.S. (%)
atopic dermatitis of the wrists 8 cases 5 cases
atopic dermatitis of the retro-ear region 8 cases 1 case
atopic dermatitis of the face 16 cases 19 cases
Duration of atopic dermatitis (days) 67,38 + 6,87 58,11 + 6,15 N.S. (**)
(*) — chi-square Test.; (**) — paired t test

The data collected in the study show that the intensity of the signs
and symptoms of atopic dermatitis has shown a reduction in both
the topical therapy group and in the combined systemic and
topical treatment. However, there is a clear difference between
the two groups. In the group treated with the topical therapy the
progression was biphasic (reduction and then stationary or
increased), however, in the combined systemic and topical
treatment the reduction was rapid and progressive until the
almost total disappearance of signs and symptoms.

Specifically, in the topical treatment group, improvement was
discontinued just after 14 days at the end of the topical therapy
and symptomatology re-emerged albeit in the following 45 days of
observation.

All this indicates that in these cases of moderate to severe
dermatitis the only topical therapy was not totally resolved, while
association with systemic therapy resulted in complete control of
the initially present symptomatology. It follows that topical
treatment, while showing its effectiveness, especially in cases
with more severe disease, must be associated with the systemic
system to achieve and maintain good results for a long time.

Conclusion

The clinical results of our study seem to show that defensins
continue to be produced by stressed keratinocytes when
treated with polydatin, while under stress keratinocytes they
are not able to produce defensins.

In fact, keratinocytes are the main actors of the extremely
complex response in the skin that leads to orchestrated
recruitment and functions of immune cells, fibroblasts and
vascular cells involved in inflammatory responses and wound
healing. The epidermal growth factor receptor (EGFR) located
on the cell membrane of keratinocytes is widely recognized as
a key regulator of many essential processes that underlying
skin development, homeostasis, and repair """ ',

The cytoprotective action of polydatin on stressed
keratinocytes is documented in vitro not only by the reduction
of inflammatory response, but above all by the presence of 3-
defensins, which are proteins active against bacteria, fungi
and viruses '® produced by keratinocytes.

Our study clinically confirmed the already in vitro documented
effects of polydatin.
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The use of POLIDAL cream and cleanser associated with oral
administration of POLIDAL tablets restores the function of the skin
barrier, counteracts the action of irritants or allergens, reduces the
local inflammatory response, and eliminates the itching and
scratching, thus blocking the “rash-itch-scratch” vicious cycle.

This study confirms that the application of a polydatin-based
cream is effective in signs of atopic dermatitis, even moderately-
severe, and that the dual topical and systemic administration is
effective and safe support for patients with dermatitis atopic, even
in its most serious forms, being able to replace or usefully
accompany the other topical and systemic treatment types
normally used in the treatment of dermatitis.

Therefore, polydatin is a very interesting molecule that can be
utilized both in the dermatological field and in the care and
prevention of photo aging.

We do think though that other clinical trials are mandatory to fully
assess the possible uses of the molecule.
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