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Abstract

Introduction: Vitiligo is an acquired chronic pigmentation disorder of the skin. Even if the role of the immune system seer@
be well established, new pathogenetic hypothesis are rising in these years. It has been recently suggested by the development
of an animal model that a protein called Melanoma Inhibitory Activity (MIA) is involved in the pathogenesis of vitiligo. This protein
interacts with the adhesion molecules expressed on the melanocytes causing its detachment from extracellular matrix proteins
and creating the depigmented macules. A topical preparation based on oligopeptides able to inhibit the actions of the MIA protein
has been introduced to the market, claiming activity on vitiligo.

Patient concerns and diagnosis: A patient affected by non-segmental vitiligo for 10 years, recalcitrant to any treatment
(such as steroids, immunomodulators, kellin, UVB-NB and UVA) came to our observation.

Interventions: \We used this topical preparation containing the MIA inhibitors peptides in selected areas (face and sides of the
trunk) leaving untreated other areas as control (legs and arms). The patient was required to be sun exposed or to have some UVA
sessions during the treatment to stimulate the melanocytes replications.

Outcomes: After 9 months of treatments, he recovered from 50% to 80% of repigmentation only in the treated areas, without
any side effects locally or systemically.

Conclusion: Even if other studies are required to better determine the efficacy of this approach, this first observation about the
use of the MIA-inhibitors peptides for the treatment of non-segmental vitiligo indicates that this topical preparation containing the

Abbreviations: MIA = Melanoma Inhibitory Activity.

MIA inhibitors peptides could be a very promising option for the cure of this disease.
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1. Introduction

Vitiligo is an acquired chronic pigmentation disorder of the
skin that affects 0.5-2% of the population worldwide.!!!
The exact pathogenesis of the dermatosis is still to be fully
clarified.

Even if the main role of the immune system seems to be well
established, it was previously suggested that at least the final
step of the formation of the achromic patches could be mediated
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by a different mechanism, such as the action of a protein called
Melanoma Inhibitory Activity (MIA).2! MIA is a small protein
firstly described as secreted from malignant melanoma cells,
which is able to interact with a particular group of adhesion
molecules called alphaSbetal integrins (aSblints).’! This pro-
tein has been found present also in skin of vitiligo-affected
patients, interacting with the same adhesion molecules.”?! The
binding of MIA to these proteins at the cell surface is responsi-
ble for the detachment of melanocytes from extracellular matrix
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proteins, creating the depigmented macules through melano-
cytorrhagy, as recently demonstrate also in an animal model®
(Fig. 1). This process is consistent with the absence of an inflam-
matory response clinically evident on the vitiligo-affected skin
and with the clear-cut edge of the lesions observed clinically
and histologically. According to this hypothesis, melanocytes
are perfectly functional and they are detached singularly and
silently by MIA, in accordance with the skin appearance of vit-
iligo-affected patients.

Considering all these evidences, the MIA protein could surely
be a very interesting target for treating patients affected by vit-
iligo, since the inhibition of this molecule would leave the mela-
nocytes unperturbed and able to replicate more easily to recover
the skin color.

Due to its peculiar mechanism of action, the use of inhib-
itory peptides is surely a very interesting approach to block
the MIA protein through a topical delivery system. The single
units of the MIA proteins are inactive whereas the active form
is made by dimers or tetramers of these species.’! Thus, the
inhibition strategy of the MIA protein consists in using a par-
ticular sequence of 12 amino acids able to bind the protein in
its dimerization site avoiding the creation of the active forms
(Fig. 2).

Recently, a topical preparation based on these oligopeptides
able to inhibit the MIA protein has been introduced to the mar-
ket, claiming activity on vitiligo.

In this study we describe a clinical case of recalcitrant vitiligo
successfully treated with this topical preparation in combina-
tion with UV exposure.

2. Case report

A 50 years old male patient, affected by non-segmental vitil-
igo for 10 years, came to our observation. During the years, he
was treated with various therapies including oral and topical
steroids, topical immunomodulators (tacrolimus and pimecro-
limus), kellin, UVB-NB and UVA exposure, without any benefit
and with progressive enlargement of the white spots.

The spots were localized mainly in the face (about 90% of
depigmentation—Fig. 3—Before Panels) and lateral sides of the
trunk (Fig. 4—Before Panels) but also on hands, feet, arms and legs.

The patient did never experience spontaneous repigmenta-
tion of any lesions during the sun exposure and he was just
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assuming oral antioxidants in the last 12 months for avoiding
sun damage of the skin.

After full explanation, taking a personal consent of the patient
and agreement on regular follow up, we decided to use the cos-
metic topical treatment based on the MIA-inhibitors technology
(Repigment12™ cream, Bella Aurora Labs, Barcelona, Spain).

The topical treatment was applied twice a day for 9 months
on the affected skin of the face and trunk and the patient was
monitored on a monthly basis to verify the presence of repig-
mentation of the skin and/or any possible onset of side effects
(local and systemic). The other parts affected by vitiligo were left
untreated because of the well-known difficulty to achieve any
result (hands and feet) or as control to evaluate the role of UV
exposure (legs and arms). The patient was asked to be sun-ex-
posed daily or to have some session of UVA lamps (18 sessions
totally in 4 months performed) in order to have melanocytes
stimulation. The patient was forbidden to perform UVB-NB in
order to avoid possible bias in interpreting the results of the
treatment and asked to continue the antioxidants assumption.

During the months, the repigmentation started to be restored
only in the application sites (face and sides of the trunk) after
3 months of treatment and after 9 months of observation it
reached from the 50% to 80% of the basal situation (see Figs. 3
and 4-“After” Panels). The untreated parts affected by vitiligo
remained as they were at the starting of our observation.

During the treatment, no side effects locally or systemically of
any type were observed.

3. Discussion and conclusion

Melanocytorrhagy induced by the MIA protein is a new and
very interesting pathogenetic hypothesis for vitiligo,>* par-
ticularly for the possibility to have new targeted treatment for
this condition. So far, there were no available treatments in the
market designed to inhibit this protein in order to improve the
vitiligo spots. Recently, a cosmetic treatment based on the MIA-
inhibitor technology (an oligopeptide specifically designed to
block the activity of the protein) was available for the topical
treatment of white macules.

The technology of the inhibitory peptides is a very interesting
tool for the treatment of skin condition because, through the
proper vehiculation, these peptides could be very targeted and
effective with poor whereas completely absent side effects. This
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Figure 1. Scheme of the pathogenesis of vitiligo induced by MIA (Melanoma Inhibitory Activity). The adhesion molecules of the melanocytes (particularly the
alphabbetat integrins) are bind by MIA in its dimeric and tetrameric forms (which are the active species). The breaking of the integrins induces the loss of adhe-
sion of the melanocytes to the basal membrane and its exfoliation for melanocytorrhagy, leading to the formation of the achromic patches on the skin surface.
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Figure 2. Action of the MIA-inhibitors. The topical preparation containing the MIA-inhibitors properly vehiculates these peptides through the skin toward the MIA
protein itself. The peptides are able to bind the MIA protein to its dimerization site, avoiding the formation of the active species and thus avoiding the breakage of
the melanocyte’s adhesion system to the basal membrane. In this way, the melanocyte is stable and able to recover the depigmented areas through replication.

BEFORE BEFORE

Figure 3. Patient treated with cosmetic preparation of oligopeptides inhibiting the MIA protein, together with sun or UVA (sunbeds) exposure and oral antioxi-
dants. After 9 months of treatment, the repigmentation achieved was about 80% of baseline.
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Figure 4. Patient treated with cosmetic preparation of oligopeptides inhibiting the MIA protein, together with sun or UVA (sunbeds) exposure and oral antioxi-
dants. After 9 months of treatment, the repigmentation achieved was about 50% of baseline on the right side and 70% of baseline on the left side.

kind of approach is surely very complicated to develop due to
the fact that it is required to find a specific aminoacidic sequence
interacting with a specific part of the protein to be inhibited.
Once the right sequence is found, anyway, the benefits are very
important because the peptide interacts with its target or other-
wise it is simply degraded into basic amino acid giving a very
elevated safety profile of the treatment, like reported in previous
studies.!”!

Regarding the peptides able to block the MIA protein, they
are a series of different chains of amino acids with the property
to interact with the protein itself. Among these, one particular
sequence of 12 amino acids (the so called Repigmal2 peptide)
is able to bind the MIA protein at its dimerization site, avoiding
in this manner the formation of the dimeric or tetrameric active
form.

We use this new treatment in case of recalcitrant and very
diffuse non segmental vitiligo, in combination with sun or UVA
exposure and oral antioxidants with very interesting results.
The treatment was able to restore up to 80% of the pigmen-
tation of the white patches, without any side effects locally or

systemically. We use the treatment in combination with sun or
UVA exposure because of the necessity of stimulate the replica-
tion and activity of the melanocytes once the activity of the MIA
protein was blocked by the peptides present in the topical treat-
ment. Antioxidants, moreover, were used to reduce the possible
side effects of the UV exposure on the skin.

The role of the MIA-inhibitors seems to be very decisive for
achieving the clinical improvement in this patient. In fact, the
patient was already subjected in the past to UV or sun exposure
without any results and at the same way he was using antioxi-
dants in the last 12 months, without any sign of improvement.
Moreover, the part not treated with the MIA-inhibitors cream
but anyway benefited by UV or sun exposure and the action of
antioxidants did not show any sign of repigmentation.

From a safety point of view, very interestingly the treatment
did not show any side effects, both topically and systemically.
The use of the MIA-inhibitors in this patient involved very dif-
fused spots for a prolonged amount of time, without the appear-
ance of any undesired effects. This observation is very promising
for the use of this kind of approach in the vitiligo affected
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patients as it is well known that this kind of patients required a
long period of treatment in often very wide patches diffused in
all the body. To be still determined anyway is the theoretical risk
of sensitization and if the same safety profile (particularly from
a topical point of view) is maintained also for more thin part of
the skin such as eyelids.

In conclusion, this case report is the first observation of a
successful treatment of non-segmental vitiligo using the MIA-
inhibitors technology. Based on the very interesting results
reported, this treatment could be considered a possible thera-
peutic option of non-segmental vitiligo. Other studies are man-
datory to establish the real efficacy of this treatment with or
without UV exposure and to determine the exact safety profile
of this approach (which seems to be very elevated) together with
the efficacy in other and more resistant areas such as hands and
feet.
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