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the treatment of androgenic alopecia
A aplicac¢do do plasma rico em plaquetas no tratamento da alopecia
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ABSTRACT
Introduction: Introduction: Androgenic alopecia is the most common type of alopecia.
It 1s characterized by alterations in the hair cycle, leading to progressive follicular minia-
turization. Platelet-rich plasma, promotes angiogenesis in the tissue by action of growth
factors, which stimulate the hair follicle
Objective: To eveluate the hair growth in androgenic alopecia, through cell stimulation
performed with the subcutaneous injection of platelet-rich plasma.
Methods: Three injections of platelet-rich plasma were performed in 18 patients, at 21-
day intervals.The evaluation was performed through comparative clinical photographs,
dermoscopy, as well from responses to questionnaires. The Mann-Whitney test and Wilco-
xon test were used to analyze the results.
Results: For seven women who completed the study, the average improvement was
42.85% (patients) and 35.71% (external observer). For the 9 males, the average improve-
ment was 25.55% (patients) and 18.88% (external observer). In Dermoscopy were obser-
ved thickening of hairs, improved local circulation and increased number of follicles.
Conclusions: An effective and satisfactory response in androgenic alopecia was verified
in relation to the platelet-rich plasma injection technique.
Keywords: alopecia; platelet-rich plasma; dermatology

RESUMO
Introducdo: O tipo mais comum de alopecia em ambos os sexos, a androgenética, se caracteriza por
alteragdo no ciclo capilar que leva a miniaturizagdo folicular progressiva. O plasma rico em plaquetas
promove a angiogénese tecidual por agdo de fatores de crescimento, estimulando o foliculo piloso.
Objetivo: Avaliar o crescimento capilar na alopecia androgenética, através de estimulo celular com
plasma rico em plaquetas
Meétodos: Foram realizadas trés injecoes subcutdneas de plasma rico em plaquetas em 18 pacientes,
em intervalos de 21 dias. A avaligdo ocorreu através da comparagdo de fotos clinicas e dermatoscopia,
bem como de questionarios respondidos pelos pacientes e observador externo. Para a andlise dos resul-
tados foram utilizados testes de Mann-Whitney e de Wilcoxon.
Resultados: Para as 7 mulheres que finalizaram o estudo, a média de melhora foi de 42,85% (pa-
cientes) e de 35,71% (observador externo). Para os 9 homens, a média de melhora foi de 25,55%
(pacientes) e 18,88% (observador externo). Na dermatoscopia foram observados espessamento dos
fios, melhora da circulagao local e aumento do niimero de foliculos
Conclusées: Foi constatada resposta eficiente e satisfatéria na técnica de injecoes subcutaneas do
plasma rico em plaquetas em alopécia androgenética.
Palavras-chave: alopecia; plasma rico em plaquetas; dermatologia
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INTRODUCTION

Androgenetic alopecia (AGA) affects men and women
and is the most common alopecia in both genders. It is known
that its onset is associated with age and gender, being slightly
less frequent in individuals of Asian and African heritage. It can
start at any age after puberty, and by age 70 aftects up to 80% of
men and 40% of women (of the Caucasian race), with a gradual
increase in incidence occurring with age. '

It is characterized by changes in the hair growth cycle
leading to progressive follicular miniaturization, with the
transformation of terminal hairs into vellus and the production
of shorter, thinner, and less pigmented hair shafts.’

It 1s known that each follicle has an individual control
mechanism dictated by various substances, such as hormones,
cytokines, growth factors, and environmental influences.’

Its pathogenesis 1s multifactorial, with a genetic
predisposition of polygenic inheritance. Testosterone 1is the
most powerful circulating androgen, with higher concentrations
in men. In the region of the follicular dermal papilla, the
5-alfaredutase type-II enzyme promotes the conversion of
testosterone into its metabolite dihydrotestosterone (DHT),
which in turn promotes the shortening of the anagen phase, an
increase in the percentage of telogens, the miniaturization of
follicles and the development of AGA. Its affinity for androgen
receptors is five times greater than that of testosterone. >

The 5o-reductase is present in higher levels and
increased activity in the scalp follicles of affected individuals. In
addition, its levels are higher in the frontal follicles as compared
to occipital follicles of women and men with AGA. In female’s
AGA, there is greater complexity regarding its etiopathogeny,
since not all cases present a clear response to anti-androgens. The
clinical features of male and female AGA also differ. >

Clinically, there is a variable thinning of hairs of the
frontoparietal, vertex, and bitemporal region, with the occipital
region usually appearing normal. In order to characterize
these different clinical patterns, two distinct classifications were
implemented for each type of alopecia: the Ludwig classification
for women and the Hamilton-Norwood classification for men.
* (Figures 1 and 2)

Regarding diagnosis, there is no gold standard for AGA.
In addition to a physical examination focusing on the pattern
and degree of alopecia involvement, it is essential to carry out
full anamnesis in order to rule out other causes. Dermoscopy is
a quick and noninvasive examination, able to provide important
data for diagnosis. The main alterations are: decrease in capillary
density, yellow dots, variance in the diameter of hairs (which
corresponds to the miniaturization of the hair follicles, and an
increased number of vellus. %?

The treatment of AGA has at least four basic objectives:
to prevent the progression of the alopecia, to stabilize the
miniaturization process, to reverse the miniaturization process,
and to increase hair density.* Standardized photographic
documentation from the beginning of treatment as well as
during the follow-up period allows for appropriate therapeutic
decision making by both the physician and the patient.
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FIGURE 1: Ludwig Classification
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FIGURE 2: Norwood-Hamilton Classification

Although many medications have been launched for the
treatment of AGA, only a few have endured the test of time.
Among these, two stand out by presenting more evidence of
results: the oral Finasteride and the topical Minoxidil, both
requiring continuous use in order to obtain satisfactory results,
with none of them restoring hair loss completely. **

Encouraging the study of these aspects and the search
for new knowledge is of paramount importance given the high
prevalence of this disorder and the psychosocial impairment it
entails.

Surg Cosmet Dermatol 2015;7(2):130-7.
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The role of platelets in hemostasis is well known,
nevertheless the use of platelets as a vehicle for storage and
transport of cellular signals is a new concept. >

The platelet-rich plasma (PRP) is a product derived from
laboratory processing of autologous blood collected in the pre-
operative period, processed for concentration of platelets, and
which is rich in growth factors that are released from alpha
granules contained within the platelets after platelet activation.
All protein load is released within 48 hours. Due to the fact it is
autogenous, it is an organic, non-toxic, and non-immunoreactive
product. *

Assuming the influence of platelets in the hemostasis
processes, the purpose of using PRP is to accelerate tissue
regeneration starting from the endothelial lesion, inflammatory
processes with the presence of macrophages and neutrophils, and
regeneration and healing processes, where there is a presence
of growth factors derived from the platelets that cause cell
proliferation and differentiation up until the complete repair and
regeneration of the damaged tissue. *

The technique was first used in dentistry and later in
orthopedics, with scientifically proven benefits. Currently
there are other areas of application of PRP, for example, in the
treatment of photoaging, * hair implant, ''? diabetic foot, *'*
plastic surgery, >
with poor vascularization or impaired circulation.

or simply to promote angiogenesis in tissues
14,18-24

In the present study the authors will evaluate the eftect of
PRP in patients with an androgenetic alopecia picture.

OBJECTIVE

The objective of the present study is to assess hair
growth through cell stimulation performed with subcutaneous
applications of PRP in the affected regions. No additional
treatment was associated in order to allow the assessment of the
response of isolated PRP in patients with various degrees of AGA.

METHODOLOGY

Eighteen volunteer individuals were selected, men and
women between the ages of 18 to 60 years. The exclusion
criteria were: patients with hormone disorders, nutritional
deficiency, anemia, psoriasis, autoimmune disease, diabetics,
pregnant women, nursing mothers, patients on anticoagulants,
and use of oral isotretinoin.

The patients underwent an anamnesis conducted by the
responsible physician, with the request of laboratory tests such
as: complete blood count, serum iron, ferritin, zinc, TSH, free
T4, ANA and fasting glucose, for evaluation and selection of
individuals.

All project participants signed a free and informed term of
consent in which all steps of the study, guidelines, and possible side
effects were explained. An authorization form for the disclosure of
results and photographs in the media was also signed. The project
proposal was sent to an Ethics Committee and was approved
under the protocol CAAE 25086613. 4. 0000 0081.

All procedures, such as assessments, PRP preparation, and
injections were performed at the Instituto de Terapia Celular
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Aplicada — ITCA (Applied Cell Therapy Institute), a private
practice involved in the research project, in conjunction with
the study team, physicians, and a biologist.

The PRP was processed by the biologist responsible for
the research, according to the protocol registered as Protocolo
Cantadori (Reg. 508. 102 — Biblioteca Nacional do RJ — Rio de
Janeiro National Library) and in compliance with all biosafety
and asepsis standards.

Three applications have been programmed PRP with 21
days of interval. In all sessions, the volunteers underwent the
process of having blood collected for the PRP preparation and
injections in the affected areas immediately after. The procedure
had an average duration of 90 minutes per patient, always with
the supervision of the biologist and the physician in charge of
the project.

The infiltrations were carried out by the physician in
charge of the experiment, with sterile material and 26G x %2
needles. PRP was administered intradermally at a dose of
0.2 ml of on each point of the affected region, with spaces
of approximately 2 cm between these points. The volume of
processed PRP was individualized according to the size of the
area to be treated in each patient.

The volunteers were evaluated through photographs and
dermoscopy — both carried out before the treatment and before
each session. Thirty days after the end of the third application,
the patients returned for new photographic and dermoscopic
records, having answered a questionnaire containing a satisfaction
scale for the treatment, and for the final evaluation of the project.

RESULTS

Of the 18 patients treated, one dropped out after the first
application, and another did not return for the final records.

Among the seven women in the group, the AGA
classification (according to the Ludwig scale) fell between GI2
and GII1. (Chart 1)

In the nine men, grades ranged from GIIA to GVI,
according to Norwood-Hamilton classification. (Chart 2)

All patients were assessed after the end of the application
by the patient himself or herself and by an external observer
through photographic records, in addition to the pre- and post-
treatment dermoscopic analysis.

The results are shown in Table 1.

All patients showed some degree of improvement both
in his or her own assessment and in the external observer’s

CHART t: Classification of female patients according to the Ludwig

classification

Patient No. 1 Grade 11
Patient No. 2 Grade I2
Patient No. 3 Grade I3
Patient No. 4 Grade I4
Patient No. 5 Grade I3
Patient No. 6 Grade I3
Patient No. 7 Grade l4
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CHART 2: Classification of male patients according to the Hamilton-

Norwood classification

Patient No. 2 Grade Il V
Patient No. 2 Grade Il V
Patient No. 3 Grade Il A
Patient No. 4 Grade V
Patient No. 5 Grade VI
Patient No. 6 Grade Il V
Patient No. 7 Grade 1l
Patient No. 8 GradeVA
Patient No. 9 Grade IVA

TABLE 1: Male or female patients according to the percentage differences

between the patient’s and observer’s assessments

Female Male
Patient Observer A% Patient Observer A%

70 40 42,9 20 20 o
50 50 o 20 10 50
30 30 (o] 20 10 50
50 40 20 30 20 33,3
40 30 25 30 0 33,3
10 20 100 30 30 o
50 40 20 30 20 33,3
20 20 0,0
30 20 33,3
Mean 42,9 35,7 1,1 25 18,9 25,9
Median 50 40 20 30 20 33,3

2=1,32(p =0,1858)
A% = patient evalution — observer evalution x 100

patient evalution

evaluation. (Figures 3 to 6)

Chart 3 shows the patients’ degree of improvement
regardless of gender.

1. The Mann-Whitney test*® was applied in order to
compare the female or male patients regarding the differences in
percentages (A%) observed between the patients’ own evaluations
and those of the external observer (Chart 1). For calculating the
values of A%, the following formula was applied:

1.The Wilcoxon test® was used in order to compare the
evaluation scores (%) of each patient and the observer regarding
the degree of improvement. This test was applied regardless of
the patient’s gender (Chart 2). As can be seen, in the women’s
group the average improvement was 42.85% in the evaluation
of the patients themselves, while for the external observer it was
35.71%. In the men’s group, the average improvement according
to the patients was 25.55%, while for the external observer it
was 18. 88%. The percentage of improvement in all patients was
33.12% according to the patients, and 26.25% for the external
observer.

From the dermoscopy, the following alterations were
observed: thickening of the hair shafts, improvement of local
circulation, and an increased number of hair follicles (Figures

133

FIGURE 3: Pre- and post-treatment with PRP

Y

FIGURE 4: Pre- and post-treatment with PRP
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FIGURE 5: Pre- and post-treatment with PRP

7 and 8).

Regarding adverse effects, only local pain at the time of
the application was reported by all patients. Two patients had
persistent pain for two days, one patient reported a headache
picture one day after the application, and the other 12 patients
reported improvement in pain a few hours after the procedure.
Also, an erythematous halo was also observed at the point of
injection, with an absence of cases of local hematoma. The pain
and erythema were classified according to a scale ranging from
1+ to 4+ (maximum) and are depicted in Graph 1:

No other symptoms or adverse effects were reported by
the patients.

DISCUSSION

Growth factors can act as mitogenic agents — enhancing
the proliferation of certain cell types or morphogenic agents
— thereby altering the cellular phenotype. PRP specific studies
identify a complete list of growth factors, including PDGE, FGE
TGE IGE EGE and VEGE °-*

For cases of alopecia there are studies showing the PRP
efficiency in hair growth. In his thesis on the application of PRP
in hair micro-implant surgeries, Mates ** verified the effectiveness
of growth factors in hair density and growth, rapid decrease of
apoptosis, and using angiogenesis, he succeeded in stimulating
new and efficient mitoses for the resumption of the new anagen
phase, thus acting as an accelerator of the regeneration and
tissular remodeling in several lesion types.

Surg Cosmet Dermatol 2015;7(2):130-7.

FIGURE 6: Pre- and post-treatment with PRP
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Based on the scientific evidence of the reported effects of
PRP, the authors of the present study proposed to evaluate the
isolated response from the PRP in AGA cases.As stated, all patients
showed some degree of improvement, resulting in an average
of 33%. Statistical analysis also showed that the percentages of
satisfaction informed by the patients were significantly higher
than those observed by the external observer (p = 0.0072).This
fact was aligned with the positive answer of most patients when
asked if they would undergo additional sessions of the procedure
for better results. Regarding adverse eftects, the complaint of all
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FIGURE 8: Male patient dermoscopy

patients was pain at the time of the application, with resolution
within a few hours.

Regarding the changes observed through dermoscopy in
the present study, an improvement in local circulation, improved
miniaturization, and increased follicles could be observed.
Those findings were in line with an article published in 2013,
which evaluated the action of PRP in the hair follicle, revealing
a significant difference in the number of new follicles in the
treated area. ¥’

In the treatments already recommended for AGA,
pharmacological measures differ between men and women.
!, * Uneven results were observed between the genders in the
present study, with a clearer and more satisfactory response in
the female group (mean = 42.9%) as compared to the men’s
(mean = 25.6%).

Although the etiologies of male and female AGA are
different, the follicular alteration appears to be similar, with the
presence of follicular miniaturization. In women, however, the
hormonal interference is uncertain and it is suspected that other

hormones, such as estrogen and prolactin, may be involved. 2, ?

The authors have questioned whether this difference
found in the present study’s results could be simply attributed
to the lower androgen influence or the picture’s clinical stage
regarding the male volunteers., as has been described by JM
Pereira et al.. *

Regarding side effects, the authors observed only pain
and erythema, with spontaneous regression. Published studies
also show that the biological action of growth factors only
accelerates the entire process of regeneration and recovery,
without posing any carcinogenic potential. * A study conducted
in 2009 aimed at treating a basal cell carcinoma in a 54-year-old
patient showed a possible regression in the tumor’s stage after
treatment with PRP. %

According to the literature, the PRP’ growth factors act
as mediators in cell maturation and are responsible for the tissue
damage repair processes. They have an important angiogenesis
action, increasing the local microcirculatory process and
activating various cell groups in the integration and vitality of

tissues. 263031

Surg Cosmet Dermatol 2015;7(2):130-7.
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CONCLUSION

The fundamental objectives in the treatment of AGA are
to increase the scalp’s coverage and to slow down the progression
of the loss of hair. In addition, explaining the condition’s
mechanisms to the patient and managing their expectations
with the therapy is critical for treatment adherence.

According to the Brazilian Society of Dermatology,
alopecia complaints are among the ten most frequent received
by dermatology practices from patients of 15 to 39 years of age.’
Despite this high frequency and the already available therapeutic
measures, satisfactory treatment of AGA remains a challenge for
the dermatologist. Thus, although there are many studies on
the subject, scientific studies that demonstrate new therapeutic
options become relevant.
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