Role of Platelet Rich Plasma in vitiligo
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Abstract:

Vitiligo is a disfiguring disease affecting skin and mucous membranes
causing social stigma. Characterised by Milky White patches, due to loss
of melanocytes. It remains unclear what causes damage or death to the
melanocytes, there are many potential pathophysiological theories
involving autoimmune, neural, autocytotoxic, biochemical, oxidative
stress, melanocytorrhagy, and decreased melanocyte survival

hypotheses.

The exact mechanism of action of PRP in vitiligo is still unknown.The
beneficial effect of PRP in vitiligo could be suggested through these
growth factors which stimulate keratinocytes and fibroblasts proliferation
with subsequent improvement of their interaction with melanocytes

leading to the stabilization of melanocytes.



Conclusion

Vitiligo is a common distressing disease with social and psychological
effects, new modalities of treatment have been introduced with promising

effect of PRP, combined with other treatments

Definition of vitiligo:

Vitiligo is a disfiguring medical disease of unknown origin

that causes destruction of melanocytes in the skin, mucous
membrane, eyes, inner ear and occasionally hair bulbs. The loss
of melanocytes alters both structure and function of these

organs and results in absence of pigment(Drake et al, 71996).

Vitiligo is a chronic systemic acquired disease that has an

unpredictable clinical course, characterized by the appearance
of macules and achromic or hypochromic patches in the
affected area. These lesions can appear in different shapes and
sizes and may be present in any area of the tegument (Sharma

et al, 2004).

Along with the skin and mucosal involvement, melanocytes



in the ocular (predominantly in the uveal tract) and auditory
apparatus (in vascular streaking and in the modiolus of the
cochlea) can be decreased, ocular diseases such as uveitis or
even neurosensory hearing loss may also occur, being detected

in 13 to 16% of patientsin previous studies (.

However, one of the major consequences of the disease is
its psychological impact, since vitiligo can have strong effects on
patients' self-esteem, with a subsequent increase in severe
depression cases and a sharp sense of social discrimination

resulting in quality of life deterioration (Al-Harbi M., 2013).
Epidemiology

Vitiligo affects approximately 0.5% to 2% of the population

worldwide, and the prevalence appears to be equal between
men and women. Although vitiligo occurs worldwide, it is known
that its prevalence varies between races and regions(Allam and

Riad, 2073).

Abdel-Hafez et al. performed a survey in Upper Egypt and found
the prevalence of vitiligo to be 1.2% (Abdel-Hafez et al, 2003). In

USA, the prevalence of vitiligo was 0.74%. Other studies have



- 0.5,shown a prevalence of 0.17% in Italy (Ingordo et al, 2007)

1% in the French West Indies (Boisseau-Garsaud et al, 2000)

In China, several studies have been performed and the
,prevalence of vitiligo ranged from 0.10 to 0.3% (Li and Xu, 2013)
another population-based and dermatologist-confirmed survey
was conducted in 6 cities in China and the prevalence of vitiligo

was 0.56% (Wang et al, 2013)

Although vitiligo can occur at any age, it is more common in
young and middle-aged people. A study reported that the mean
age of onset was 18.9 years, while another study found that the
mean age of onset was 23.7 years old. Furthermore, it was also
reported that vitiligo occurred at 28.4 years old in men and 17.3
years old in women, suggesting that vitiligo occurs earlier in

women than in men (Mchepange et al, 2010)

Etiopathogenesis

Vitiligo is a common skin disorder characterized by
depigmented white patches in the skin due to loss of
melanocytes. It remains unclear what causes damage or death

to the melanocytes, there are many potential



pathophysiological theories involving autoimmune, neural,
autocytotoxic, biochemical, oxidative stress, melanocytorrhagy,
and decreased melanocyte survival hypotheses. All of these
proposed hypotheses or the pathological mechanisms result in

the development of vitiligo.(Spritz, 2006)

Autoimmune theory is more prominent in generalized

vitiligo, which is considered a complex disorder involving
combined pathogenic effects of multiple susceptibility genes
and unknown environmental factors that lead to autoimmune

destruction of melanocytes.(Alkhateeb et al, 2003).

Moreover, patients with genetic variants (GV) and their

close relatives have elevated frequencies of certain other
autoimmune diseases suggesting that they have inherited
specific diathesis of autoimmune diseases mediated by shared
susceptibility genes or in other terms GV is a part of broader

genetically mediated autoimmune diathesis (Spritz, 2006)

Neural theory is likely to underlie more localized types like
segmental and focal vitiligo (Hann and Lee, 1996) while
melanocytorrhagy may explain the lesions caused by Koebner

phenomenon.(Gauthier et al, 2003)
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The current thought is that vitiligo represents a group of
heterogeneous pathophysiologic disorders with a similar

phenotype.(Alikhan et al, 2017)

The convergence theory states that stress, accumulations
of toxic compounds, infection, autoimmunity, mutations, altered
cellular environment, and impaired melanocyte migration can all

contribute to the pathogenesis. (Halder and Chappell, 2009).

Role of the Immune System

The association of vitiligo with autoimmune conditions is
well established. Thyroid disorders, particularly Hashimoto's
thyroiditis and Graves' disease, are commonly associated with
vitiligo, as are other endocrinopathies, such as Addison’s disease
and diabetes mellitus.(Alikhan et al,, 2017)

Alopecia areata, pernicious anemia, systemic lupus
erythematosus, inflammatory bowel disease, rheumatoid
arthritis, psoriasis, and autoimmune polyglandular syndrome
also are associated, though the significance of some of these
associations is debated. (Halder and Chappell, 2009)

The most compelling argument for an autoimmune

pathogenesis is the demonstration of circulating autoantibodies



to melanocytes in the serum of patients with vitiligo.
Autoantibodies directed specifically against melanocyte cell
surface antigens have the ability to kill melanocytes in vivo and
in vitro. The levels of these autoantibodies seem to correlate
with disease extent and activity (Halder and Chappell, 2009) .
Oxidant-Antioxidant Role in Vitiligo

Oxidative stress may also play an important pathogenic
role in vitiligo. Several studies suggest that accumulation of free
radicals toxic to melanocytes leads to their destruction. Cultured
melanocytes and the serum of patients with vitiligo often have
increased nitric oxide levels, suggesting that nitric oxide could
lead to autodestruction of melanocytes.(Hazneci et al, 2005)

Compared with control patients, the red cells of vitiligo
patients have lower levels of glutathione, which helpsto prevent
free radical mediated injury. Thus, vitiligo patients may be
subject to a greater level of oxidative stress (Hazneci et al,
2005)

There are at least 5 important pathways enrolled in
H202 overproduction in vitiligo: (1) Defective recycling of 6BH4 (2)
Catecholamine formation increased as levels of monoamine oxidase

A (MAO) increased (3) Inhibition of thioredoxin/thioredoxin reductase



by calcium (4) NADPH oxidase activities increased by the cellular
infiltrate and (5) Nitric oxide synthase (NOS) activities
increased.(Mohammed et al,, 2015).

Currently, the pathophysiological cause of vitiligo is unclear, and
thus, treatment remains challenging. Several treatment options
are recommended, including topical and systemic drugs,
phototherapy, laser therapy, and surgery, as well as the use of

make-up.

The narrow band ultraviolet B (NB-UVB) phototherapy is
considered to be a very important modality in vitiligo treatment since
its first use in 1997. It was proved to be of higher efficacy, better
tolerated, and superior to the other lines of treatment. Nevertheless,
it is an office-based treatment that may require more than 1year for
its completion. Although success in many cases, some patients may
find this long duration of therapy inconvenient due to social and

financial reasons (Nicolaidou et al, 2007).

The mechanism of action of NB-UVB in vitiligo is through
induction of local immunosuppression and stimulation of the
proliferation of melanocytes in the skin and the outer root sheath of
hair follicles. It has a stimulatory effect on melanogenesis and on the

production of Melanocyte Stimulating Hormone (MSH).



Platelet-rich plasma (PRP) is an autologous preparation of
platelets in concentrated plasma that is characterized by the
presence of several growth factors. Various growth factors, including
platelet-derived growth factor, transforming growth factor, fibroblast
growth factor, vascular endothelial growth factor, and insulin-like
growth factor, are secreted from a-granules of concentrated

platelets activated by aggregation inducers (Kaux et al, 2071).

These factors are known to regulate many processes including cell
migration, attachment, proliferation, differentiation, and promoting
extra cellular matrix accumulation by binding to specific cell-surface
receptors. Due to the presence of high concentration of these growth
factors, PRP has been used in wide variety of surgical procedures and

clinical treatment. (lbrahim et al, 2016).

The exact mechanism of action of PRP in vitiligo is still unknown. It
was reported that not only melanocytes but also keratinocytes and
fibroblasts are involved in the pathogenesis in vitiligo in some ways
(Kaux et al, 20717). Deficiency in unidentified growth factors as
fibroblast growth factor and keratinocyte growth factor may be
responsible for weakening of melanocytes attachment and lead to
their detachment that cause transepidermal elimination and chronic

melanocytorrhagy (Cho et al, 2012).

The beneficial effect of PRP in vitiligo could be suggested through
these growth factors which stimulate keratinocytes and fibroblasts
proliferation with subsequent improvement of their interaction with
melanocytes leading to the stabilization of melanocytes (Cho et al,

2012).



Basic fibroblast growth factor (bFGF) is produced by keratinocyte
and act as mitogen on melanocytes in mixed cultures of melanocytes
and keratinocytes obtained from untreated vitiligo patients.
Zhang et al. demonstrated that bFGF could promote the adhesion
and migration of melanocytes, which suggests that it may play a role
in the repigmentation of vitiligo. Another study demonstrated that
recombinant bFGF significantly enhanced migration of melanocytes
through the enhanced expression of phosphorylated focal adhesion

kinase on melanocyte (Seif El Nasr et al, 2011 and Nada et al, 2012).

Previous studies found that melanocyte chemokinetic movement
induced by bFGF, stem-cell factor, endothelin-1, and leukotriene C4.
So that it is believed that these factors may be effective in
stimulating vitiligo repigmentation by inducing the proliferation and
migration of hair follicle outer root sheath melanocytes into the
depigmented epidermis (Birol et al, 2006). Also previous studies
demonstrated that b-FGF decreased in vitiliginous area compared

with non vitiliginous area (Nada et al, 2012).
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