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ABSTRACT

Alopecia areata (AA) is an autoimmune disease that causes hair
loss, and its specific cause is not fully determined. This disease
affects the patients physically, psychologically, and cosmetically.
Treatment of AA is not curative, but controls or limits the disease
course. Most treatment modalities are an immunosuppressive or
immunomodulatory agent, which are associated with increased
side effects. PRP has been used in aesthetics and dermatology,
especially for wound repair. Improvement characterized by
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hair growth has been reported in several studies. Hair growth
improvement with PRP is an effective procedure for AA without
any allergic reaction. Epidermal proliferation, induction of
angiogenesis, and stimulation of the growth of follicular bulge cells
were also reported. Despite showing the efficacy of PRP in AA, it
is necessary to carry out randomized clinical trials and long-term
evaluations to support the efficacy of therapy.
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INTRODUCTION

Alopecia areata (AA) is a chronic, scarless hair loss
disease that affects specific organs and can affect
hair follicles and sometimes nails. Alopecia areata
was first recognized as a skin disease by the Ebers
Papyrus in 1500-2500 BC. Meanwhile, the term
alopecia areata was first used by Sauvages in 1760,
which was then published by Lyons in 1760."*
Based on an epidemiological point of view, this
disease affects 0.2% of the total world population.
This condition can manifest in the form of small
circular patches of hair that fall out to diffuse
patches. The area often affected is the scalp.>’ The
exact etiology and pathogenesis of AA are currently
not fully understood. However, it is believed that
the condition is an automatic process through the
autoreactive of CD8 + T cells. Several theories
about the etiology of alopecia areata, including
genetic theory, allergy (atopy), neurophysiological
and emotional disorders, endocrine disorders,
infection, and several other theories. In the last
30 vyears, researchers propounded autoimmune
theories, which discussed the disruption of humoral
and cellular immunity.*

Alopecia areata affects the patients physically,
psychologically, and cosmetically.” Treatment of AA
isnot curative, but controls or limits the pathogenesis
process. Most treatments are immunosuppressive
or immunomodulatory. Intralesional corticosteroid

injection is the most commonly used treatment.
Based on overall treatments, the results have not
been satisfactory, and the response to therapy varies
between individuals.”” Platelet-rich plasma (PRP)
is a platelet analog in blood plasma concentration.
Recently, PRP has been used in the aesthetics
and dermatology fields,®” especially for wound
repair.® Use of PRP for AA was reported without
an allergic reaction. In alopecia areata, platelets
produce growth factors and it acts on stem cells in
the hair follicle area, stimulating the development
of new hair follicles and neovascularization. PRP
acts as an anti-inflammatory agent as well, which
decreases cytokine production and inhibits local
inflammation in tissues.*” PRP is also useful as
adjuvant therapy in alopecia totalis and universalis.”
This literature review will discuss the role of
platelet-rich plasma treatment in alopecia areata to
understand the concept of PRP treatment including
mechanisms, side effects and efficacy to be able to
implement it in alopecia areata treatment.

ALOPECIA AREATA

Alopecia areata is a chronic inflammatory disease
that affects the hair follicles and sometimes the
nails. This disease is characterized by the presence
of scarless hair loss that affects all parts of the hair
covering the body.*

Recently, 1.2% of the world’s population has
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alopecia areata, with an estimated risk of 1.7%.
It is one of the most common causes of hair loss.
However, it is still less common than androgenic
alopecia and telogen effluvium. The incidence in
men is similar to women. Although it can affect
any age, the incidence of young people is greater.
AA is the most common form of alopecia reported
in children. Genetic involvement was accounted for
15%, which 5% of AA patients developed alopecia
totalis, while 1% of patients developed alopecia
universalis."”

The specific etiopathogenesis of AA remains
unknown, but it is believed that the most important
role in the autoimmune process. This statement
is supported by the presence of lymphocyte
infiltration in the affected hair follicle. The ability
of immunosuppressive agents to trigger hair
growth and the discovery of antigen-presenting
cells (macrophages, Langerhans cells) infiltration
in dystrophic hair follicles, which believed respond
to autoantigen on the hair follicle.” This condition
underlines the relationship between alopecia and
other autoimmune diseases such as vitiligo, lichen
planus, pernicious anemia, diabetes mellitus, and
other autoimmune diseases. Alopecia areata is
known as an organ-specific autoimmune disease
with a genetic predisposition and triggered by
environmental factors. The role of genetics in AA
is reported on monozygotic twins who experience
AA with the same onset and pattern. Specific gene
alleles associated with AA include DQ3 (DQB1*03)
and DR11 (DRB1*1104), and gene alleles that
are significantly associated with alopecia totalis
and universalis are DQ7 (DQB1*0301) and DR4
(DRB1*0401). Chromosomal abnormalities that
are prone to developing AA include chromosomes
6,10,16, and 18, especially chromosome 6. Alopecia
areata is a chronic autoimmune organ-specific
disease mediated by autoreactive CD8 + T cells,
which attack hair follicles and sometimes nails.>**

Hair bulb in the anagen phase is unable to
perform a normal immune response, probably
due to triggered interferon-y, which acts in the
pathogenesis of AA. Severe emotional stress prior to
experiencing alopecia was found on many patients
in several studies. Recent studies have suggested a
strong correlation between anxiety disorders and
depression as triggering factors for AA.**

The diagnosis of AA is generally based on
clinical features. The disease is characterized
by asymptomatic hair loss, accompanied by the
appearance of multiple, non-scar, round patches,
varying in number and size, well-defined, no hair
(baldness) on it, with a smooth surface in a diffuse
distribution.">*

The hallmark of AA is the presence of “black

dots”, which are pigmented and short hairs due to
hair damage before reaching the surface of the skin.
Another sign is “exclamation point hairs”, which is
a dull shape of the hair in the distal and taper on
the proximal, thus the damaged hair (black dots)
pushing the hair follicles. Several examinations to
support the diagnosis are pull tests, pluck tests, skin
biopsy, daily hair loss summation, trichoscopy, and
other supporting examinations.">"?

The management of AA is based on the
underlying etiology. No definitive treatment is used
to treat AA, and treatment is selected based on
the course of the disease. Most of the therapeutic
modalities have different efficacy and safety levels,
although no treatment is curative or preventive.>’
Treatment of chronic alopecia areata is difficult.
A combination of more than one type of therapy
is required. Platelet-rich plasma (PRP) is a form
of adjuvant therapy that has been widely used in
the treatment of dermatological disorders, such as
alopecia areata. In 2012, an in vivo animal study
showed that the injection of activated PRP in
the skin of mice every 3 days for 3 weeks showed
hair growth improvement. Based on these results,
PRP can increase hair growth and hair follicle
continuity. PRP increases cell proliferation and
has anti-apoptotic properties."” For humans, PRP
application is widely used for androgenic alopecia,
alopecia areata, and surgical procedures.** '

PLATELET-RICH PLASMA (PRP)

Platelet-rich plasma (PRP) is an autologous blood
product that carries three to five times the normal
amount of platelet-rich products. PRP also contains
growth factors, chemokines, cytokines, nutritional
hormones, stabilizing proteins, such as albumin,
and other products that use for cell growth and
homeostasis.*”"’

Over the last few years, PRP has been used in
the musculoskeletal field. Recently, these products
are used in the fields of dermatology, such as wound
healing, fat grafts, alopecia, scar repair, and dermal
augmentation. In a normal person, the platelet count
is about 1.5-4.4x105 / uL. For limited data studies,
the platelet count in PRP cannot be determined.
However, for therapeutic effectiveness, a platelet
count 4-5 times higher than the lower limit should
be achieved at the concentration.®'" Treatment with
PRP was first used in 1987 as a blood product used
in open-heart surgery. This product was introduced
in 1990. PRP was known to be inexpensive and
easy-to-use therapy.® The different types of PRP are
classified according to the recognized platelet, and
fibrin counts are summarized in Table 1.5

Platelets are cytoplasmic fragments without a
nucleus that are made up of many granules. The cell
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membrane contains alpha granules, which play an
important role in the storage of intracellular growth
factors, such as platelet-derived growth factor
(PDGF), transforming growth factor (TGF-8),
and insulin-like growth factor (IGF-1), which are
important for wound healing. When activated,
this alpha granule combines with the platelet cell
membrane and activates a number of proteins. This
protein will bind to transmembrane receptors on
target cells such as epidermal cells, mesenchymal
stem cells, and activation of fibroblasts that can
induce internal transduction pathways, such as
gene expression in cells that functions for cell
proliferation, collagen synthesis, anti-apoptosis and
others. The types and functions of growth factors
on PRP can be summarized in Table 2.

There are various publications indicating the use
of PRP in dermatology, for example, in aesthetic
surgical procedures, such as face-lifts, cosmetic
dermal fat grafts, breast augmentation, hair
transplants, chronic skin ulcer, and diabetic ulcers,
as topical hemostatic agents, and scar repair.*'*

Contraindications to the use of PRP are patients
who have a history of previous coagulation
system disorders (e.g., platelet dysfunction,

Table 1. Platelet-rich plasma classification®
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thrombocytopenia, hypofibrinogenemia), patients
with  unstable hemodynamics, septicemia,
hypersensitivity to bovine thrombin, continuous
use of non-steroidal anti-inflammatory drugs
in the 48 hours before procedures, injection of
corticosteroid into the lesion to be treated or
systemic corticosteroid within 2 weeks before the
grafting procedure, consumption of anticoagulants
or fibrinolytic, fever that has recently improved,
cancer affecting the hematopoietic system of bone,
hemoglobin level <10 g/dl and pregnant women.">"*

USE OF PRP IN ALOPECIA AREATA

PRP products are applied to the frontal, parietal, and
temporal scalp, via subcutaneous and intradermal
injection. There are still no definite rules regarding
the volume of PRP injected, the time interval
for each therapy, and the number of treatments
required. The total volume per treatment session
varies between 0.8 - 12 ml or about 0.05 - 0.1 ml per
cm? of the scalp area to be treated. The average time
interval therapy is two weeks to 1 month with the
number of therapy 2-5 times.”'> PRP intraoperative
injection can be seen in Figure 1.

Abbreviation

Name

Composition

PRP/P-PRP

PRP/L-PRP

P-PRF

L-PRF

Pure platelet-rich plasma/ PRP with low leukocytes

PRP with leukocytes

Pure fibrin rich platelets

Fibrin-rich leukocyte platelets

Without leucocytes or with density fibrin after activation

Leukocytes and low-density fibrin after activation

Without leukocytes and high-density fibrin

Contain leukocytes and high-density fibrin

Table 2. Types of growth factors and their biological functions®'*

Types of growth factors

Biological function

TGF-alpha and beta (transforming growth factor alpha and

beta)

VEGEF (vascular endothelial growth factor)

CTGF (connective tissue growth factor)

Mitogenic factors for mesenchymal cell differentiation
Stimulates fibroblasts, chemotaxis, and myocytes mitogenesis
Regulates collagen production and collagen synthesis
Stimulates macrophages and neutrophil chemotaxis

Increase angiogenesis and permeability of blood vessel
Mitogenic factors for endothelial cell differentiation

Sanction platelet adhesion

PDGF alpha and beta (platelet-derived growth factor alphaand e Mitogenic factors for mesenchymal cell differentiation

beta) e Stimulates fibroblasts, chemotaxis, and mitogenesis of smooth muscle cells
e Regulates collagen production and collagen synthesis
e Stimulates macrophages and neutrophil chemotaxis

EGF (epidermal growth factor) e Mitogenic factors for mesenchymal cell differentiation

FGF (fibroblast growth factor)
IGF-1 (insulin-like growth factor-1)

e Stimulates chemotaxis of endothelial cell
e Regulate collagen synthesis

Mitogenic factors for mesenchymal cell differentiation

Stimulate fibroblast chemotaxis and stimulate protein formation
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EFFICACY OF PRP IN ALOPECIA
AREATA

Generally, three main growth factors in plasma
blood platelets, such as platelet-derived growth
factor (PDGF), transforming growth factor

(TGF), and vascular endothelial growth factor
(VEGF). These proteins play an important role in
tissue angiogenesis by stimulating healing and the

Intraoperative injection with platelet-rich plasma (PRP) (A):

formation of new organ structures upon contact
with other receptors. Fibroblast growth factors 7
(FGF-7) and beta-catenin play a role in stimulating
hair growth, which is regulated by the papillary
cells of the dermis. The activation of PRP causes
the proliferation of papillary cells in the dermis and
prevents the apoptosis process and increases the
amount of protein Bcl-2, which plays a role in the
hair growth cycle. PRP said to promote cell growth
and prolong the hair follicle cycle by activating
Erk/Akt signals as well. In dermal papilla cells,
germinative cells can also be found in the matrix,
and activation of a number of growth factors can
result in the development of other follicular units,
such as the hair shaft, sebaceous glands, erector
pilus muscle, and perifollicular. PRP has an anti-
inflammatory effect, which reduces the release of
cytokines and reduces local inflammatory processes
that are useful in the treatment of inflammatory
conditions in hair, such as alopecia areata.'>'>'¢
Several recommendations after receiving
PRP treatment including not rubbing, massage,

Figure 1. manipulation of the injection site, and avoiding
Intraoperative injection of 0.1 ml/ cm2 of PRP in the frontal region. nonsteroidal anti-inflammatory agents (NSAIDs)
(B): End of PRP injection (0.1 ml/cm?)"’ for at least one to two weeks. NSAIDs inhibit the
inflammatory process that already occurs after PRP
Table 3. Autologous PRP studies for treating hair loss''**
Studies Subject Formula Treatment Tn:eatment Main result Side effect
number amount interval
Singhal et al. 10 Autologous 4 2 weeks e 10/10 treated patients showed Mild headache
PRP, 8-12 improvement globally compared to
ml every controls
treatment e 65% showed a decrease in hair pull
test in the treated group compared
to the control
Gentile et al. 23 Autologous 3 4 weeks e Significant increase in hair count, None
PRP, 0,1 ml/ total hair density, and terminal hair
cm? every density compared to baseline
treatment e Increased epidermal thickness and
increased number of hair follicles
in PRP-treated patients compared
to baseline
Cervelli et al. 10 Autologous 3 4 weeks e Hair density and mean hair count None
PRP, 0,1 ml/ increased significantly compared to
cm? every baseline therapy
treatment e Increase in the thickness of the
epidermis and the number of hair
follicles within 3 months
e Increased blood vessels around the
hair in PRP-treated patients
Maria-Angeliki 20 Activated 3 3 weeks, e Hair density (hair/cm?) increased Mild pain and
et al. autologous booster on 6 compared to the baseline sensitivity of
PRP with months e The highest hair density occurs at the scalp
gluconate the 3 month
calcium

The patient satisfaction rate of 85%
based on hair quality and thickness

734

Published by DiscoverSys | Bali Med J 2020; 9(3): 731-736 | doi: 10.15562/bmj.v9i3.2003


http://dx.doi.org/10.15562/bmj.v9i3.2003

therapy. Patients are allowed to wash their hair after
3 hours of therapy using shampoo, avoid activities
that produce a lot of sweat in two days, avoid hair
coloring and hair straightening within 3 days.'*'®"”

Therapeutic efficacy has not been reported
in both gender, thus it is difficult to differentiate
between male and female baldness. Most studies
have not followed clinical improvement beyond
6 months. Despite the histological features, the
investigators concluded that PRP could increase
epidermal proliferation, stimulate the follicular
bulge cells growth, and induce angiogenesis,
although this statement remains unclear.**’ Another
study was also conducted in 2015, out of 30 subjects
treated with PRP, 21 subjects (70%) experienced
complete hair growth, while 9 subjects (30%)
experienced partial hair growth (Figures 2 and 3).

PRP SIDE EFFECTS

The side effects reported were only mild and
transient minimal pain at the injection site. Several
studies have used lidocaine before injection,

Figure 2. Alopecia areata on a 24-year-old man, before and after 3 months of
PRP®

Figure 3. Results of 3 months of PRP in a 26-year-old man®
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although other studies have rejected the injection
of this substance because it increases discomfort.
There have been no reports of bacterial, viral, and
mycobacterial infections, folliculitis, panniculitis,
hematoma or seroma formation, increased number
ofhairloss, changesin sensorynerves,and formation
of scars.”® Natural autologous administration of
PRP is said to be safe because there is no potential
risk of transmitting some disease versus using
blood products from donors. There are no studies
showing the potential for malignancy due to the use
of PRP.**

PRP INTERACTIONS WITH OTHER
THERAPIES

In a double-blind, randomized study, PRP could
be combined with triamcinolone acetonide (TA) in
the treatment of chronic alopecia areata. Changes
are found in the SALT (severity of alopecia tool)
score, and a dermoscopic examination can reveal a
reduction in dystrophic hair. PRP, in combination
with TA injection, can increase terminal hair and
hair fiber diameter. Researchers conclude that
PRP has a positive effect when combined with TA
injection in the treatment of alopecia areata.”

Several studies have investigated the effect of PRP
in combination with minoxidil on the treatment
of alopecia areata. Minoxidil is a vasodilator
that increased vascular endothelial growth
factor (VEGF) mRNA in the papillary dermis
and cytoprotective prostaglandin synthase-1, an
enzyme that stimulates hair growth and increases
the release of hepatocyte growth factor (HGF)
mRNA, which also plays a role in hair growth. In a
2016 Indian study on 60 patients, it was shown that
the combination of minoxidil and PRP therapy was
more effective than monotherapy with minoxidil in
increasing hair volume and quality.*’

CONCLUSION

Alopecia areata is a form of autoimmune hair
loss without scarring, which affects the scalp with
or without affecting the body. Treatment of AA
based on the underlying disease. PRP therapy was
introduced as an adjuvant therapy modality in AA,
especially chronic alopecia areata. This therapy is
easy to do and effective in AA, without side effects,
and might offer useful therapies in AA. Although
several studies have shown the efficacy of PRP
therapy in AA, further randomized clinical trials
need to be done to support the efficacy of this
therapy. Concentration standards and preparation
methods of PRP are also needed in order to produce
a homogeneous PRP product.
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