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ABSTRACT
  Introduction: Male androgenetic alopecia, has high prevalence and causes great discom-

fort in patients. The platelet-rich plasma generates an environment acts to create a suitable 
microenvironment for tissue repair and possibly prolongs the anagen phase of the hair 
follicles. 

  Objective: To evaluate the safety, efficacy and viability of the PRP use for the treatment 
of male androgenetic alopecia. Methods: We selected 08 male patients with androgenetic 
alopecia. Participants had the side of the scalp randomized scalp to receive PRP or placebo. 
3 were performed monthly applications. 

  Results: Patients who received treatment realized some degree of improvement especial-
ly as regards the fall. The results were obtained through the analysis dermatoscopic was 
evaluated as "trichoscale". We observed an increase of anagen hairs, down telogen hairs 
and vellus wires and increase terminal wires. The results were statistically significant as the 
reduction of vellus wires and increase of terminals wires. 

  Conclusions: This study showed a clinical improvement observed for photos as well as 
positive results documented by analysis "trichoscale". There was statistical significance of 
data obtained especially after the first month of treatment.
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RESU MO
  Introdução: A alopecia androgenética masculina, tem grande prevalência e provoca grande desconforto 

nos portadores. O plasma rico em plaquetas gera um ambiente propício atuando de modo a criar um 
microambiente adequado para a reparação de tecidos e possivelmente prolonga a fase anágena dos 
folículos pilosos. 

  Objetivo: Avaliar a segurança, eficácia e viabilidade do uso do plasma rico em plaquetas para o 
tratamento da alopecia androgenética masculina. 

  Métodos: Foram selecionados 08 pacientes masculinos com alopecia androgenética. Os participantes 
tiveram o lado do couro cabeludo randomizado para receberem plasma rico em plaquetas ou placebo. 
Foram realizadas 3 aplicações mensais: de um lado do couro cabeludo com placebo e do outro com 
plasma rico em plaquetas. 

  Resultados: Os pacientes que receberam o tratamento perceberam algum grau de melhora principal-
mente no que se refere à queda. Os resultados foram obtidos através da análise dermatoscópica que foi 
avaliada pelo software "trichoscale". Observamos um incremento de fios anágenos, com redução de fios 
telógenos e de fios velus e aumento de fios terminais. Os resultados foram estatisticamente relevantes 
quanto à redução dos fios velus e aumento de fios terminais. 

  Conclusões: Neste estudo observamos uma melhora clínica observada por fotos além de resultados 
positivos documentados por análise com "trichoscale". Houve relevância estatística nos dados obtidos 
principalmente após o primeiro mês de tratamento. 

  Palavras-chave: alopecia; plasma rico em plaquetas; homens
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INTRODUCTION
Male androgenetic alopecia is the most prevalent form of 

alopecia, and although it is socially accepted, it generates great 
discomfort, low self-esteem and social problems in many of the 
affected individuals.

In this form of alopecia, the following changes can be 
observed: alterations in the hair cycle, with miniaturization of 
follicles, which become thinner and less pigmented (similarly 
to the vellus), shortened anagen phase, and a greater number of 
follicles that remain in the chenogen phase, when the follicle is 
empty.

Its pathogenesis is multifactorial and involves hormon-
al and genetic factors. In men, the most active androgen is the 
testosterone, which is converted into dihydrotestosterone by the 
5-alpha-reductase type II’s action in the dermal papilla, anatomi-
cally close to the hair follicle. Dihydrotestosterone has greater af-
finity to androgenic receptors than to testosterone. Men bearing 
androgenetic alopecia have higher levels of 5-alpha-reductase 
in the frontal region as compared to the occipital region. Most 
of the patients present normal serum androgen levels, meaning 
that the hormonal mechanism in androgenetic alopecia can be 
explained by a possible increase in androgens production in the 
pilosebaceous unit, or by an overexpression or hyperresponsive-
ness of the androgens’ receptors.

Family history is usually positive in male androgenetic 
alopecia, and there is also a strong genetic association, probably 
due to polygenic inheritance.

Treatment options for androgenetic alopecia are very 
limited and include topical application of minoxidil and oral fin-
asteride (FDA approved), isolatedly or in combination. However, 
there are several secondary side effects have been described, such 
as headache and increase in other body hairs (with minoxidil), 
and loss of libido (with oral finasteride).

Platelet-rich plasma (PRP) is produced from processed 
autologous blood, from which a concentrate of platelets, rich in 
growth factors (released by the platelets) is obtained. The use of 
PRP has shown positive effects in the fields of plastic, orthope-
dic and cardiac surgery, due to its potential tissue repair effect.

The presence of some leukocytes in PRP leads to a nat-
ural resistance to infectious processes, reducing the risk of infec-
tions in the site to be treated. Platelets are the essential compo-
nents of this concentrate for they are able to release important 
growth factors that are important for the tissular cicatricial mod-
ulation. The platelets’ alpha granules release a number of growth 
factors, which act by binding to cellular receptors that transmit 
the signal to the interior of the cells. Platelet-derived growth 
factor (PDGF) was one of the first factors to be identified. The 
platelets’ PDGF begins the repairing process, stimulating the 
synthesis of DNA, the chemotaxis and collagen synthesis, pro-
cesses that are crucial for the wound repair. The transforming 
growth factors beta (TGF-b) are a group of local mediators that 
regulate the proliferation and functions of most of the body’s 
cells. Growth factors also activate the proliferative phase and 
differentiation of the ciliated cells and hair follicular stem cells, 
producing new follicular units. It has been reported that activat-

ed PRP stimulates the proliferation of cells in human dermal 
papillary layer, increasing the hair follicle cells’ survival through 
its anti-apoptotic effects, and possibly stimulating hair growth, 
prolonging the anagen phase. 1,2,3

OBJECTIVE
The objective of the present study was to evaluate the 

safety, effectiveness and viability of using PRP for the treatment 
of male androgenetic alopecia.

METHODS
A randomized, placebo-controlled blinded trial was car-

ried out.
Eight male patients with androgenetic alopecia were se-

lected. All met the following inclusion criteria: 18-45 year-old 
men, clinical diagnosis of androgenetic alopecia, and absence of 
previous treatment – including the use of finasteride for at least 
3 months.

The following factors were the exclusion criteria: bearers 
of diseases with systemic hormonal alterations (for example hy-
pothyroidism, hematological pathologies, diabetes mellitus, can-
cer, hypertension, patients in use of hormone-acting drugs, and 
patients with platelet levels below 130,000.

The participants of the study had the sides of the scalp 
randomized to receive either PRP or placebo. A computerized 
system was used to perform the randomization and to ensure the 
secretiveness of the sides draw. Both patients and the evaluator 
physician were blinded.

Three consecutive monthly sessions were performed, 
with subcutaneous injections of PRP and placebo, each applied 
on one of the sides of the scalp.

The PRP was obtained from autologous blood, meaning 
that each patient supplied his own blood for the preparation 
of the infusion to be applied into his own scalp. A 45 ml sam-
ple of whole blood was collected in the presence of anticoagu-
lant, whose composition does not damage the platelets (sodium 
heparin). This sample was subjected to a double and continu-
ous centrifugation process, during which a volume of 45 ml of 
whole blood was inoculated into a single 50 ml capacity tube, 
in a fully enclosed environment and isolated from the external 
air. The tubes were centrifuged at room temperature, resulting 
in three basic components: red cells, platelet-rich plasma (PRP), 
and platelet-poor plasma (PPP). The PRP volume of roughly 
5ml was collected within the double tube, specifically developed 
for that end, with 4ml of 10% calcium chloride being subse-
quently added. The material was then infused subcutaneously on 
the previously randomized side of the scalp.

The evaluation of the primary outcome was performed 
using the Trichoscale® software (FotoFinder Systems, Inc., Co-
lumbia, Maryland, USA). The software is runs by the FotoFind-
er® device, which is a digital dermoscopy system developed by 
a German company in conjunction with the Tubigen University 
in Germany, and which magnifies cutaneous lesions by 20 to 70 
times. The software component was developed for a more accu-
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Figure 2: Dermoscopic image 
before (top) and after 
(bottom) the treatment 
with PRP

rate analysis of the scalp, and builds a digital trichogram. It is able 
to evaluate the following parameters: hair density (strands per 
square centimeter), percentage of anagen and telogen strands, 
vellus and terminal hair densities, and measurement of follicular 
units. The evaluation performed by the software was carried out 
on previously established and standardized areas: two circular ar-
eas with 1.5cm in diameter, located in the parietal region of each 
side of the skull, 14cm from the mastoid process on the respec-
tive side. The evaluation was carried out on three timepoints: 15 
days before the first application, and at 30 and 60 days after the 
end of the treatment.

Secondary outcomes were determined by clinical and 
photographic evaluations of the scalp. In addition, the authors 
of the present article assessed the procedure’s safety by recording 
the adverse events that were reported on all scheduled encoun-
ters (treatment and follow-up visits).

RESULTS
Of the 8 patients selected, one dropped out and another 

did not attend the last PRP application session.
The 6 patients who received the complete treatment no-

ticed some degree of improvement, especially regarding the hair 
loss. The photographic assessment can be seen in Figures 1 and 2.

The results from the statistical analysis of the data per-
formed by the Trichoscale® software are presented in Table 1, 
with a comparison of the mean values obtained from the sides 
treated with PRP and placebo. The Student t-test was used in 
order to obtain the results mean values.

Based on the analysis of Table 1, it is possible to infer that 
there was an increase in the percentage of anagen strands and a 
reduction in telogen strands in both of the treated sides, however 
the improvement was more significant on the PRP side. Both 
the increase in anagen hairs and the decrease in telogen hairs 
continued in the second month after treatment.

Furthermore, there was a statistically significant reduc-
tion in vellus hairs (p = 0.035) on the PRP side after the first 
month of treatment, however this reduction was not maintained 
in the second month.

Regarding the terminal hairs, there was an important in-
crease in the PRP side, with statistical significance (p = 0.035) 
after the first month of treatment. The result was not maintained 
in the second month.

Regarding adverse effects, the only symptom reported 
by the patients was pain during the application, being that 4 
patients reported pain a few hours after the application. Even 
though, the pain was rated as tolerable by the patients, and there 
was no need for analgesia even for those who complained of 
pain after the procedure. No signs of erythema, edema or heat 
sensation was observed in the application site.

DISCUSSION
Platelet-rich plasma contains growth factors that have 

effects on the cells’ maturation and the wound repair process. 
Its use in wound repair, and orthopedic and cardiac surgeries is 

Figure 1: Photographs before (left) and after (right) the treatment with PRP
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growing increasingly. In the treatment of androgenetic alopecia, 
PRP has been studied with good prospects to emerge as an ef-
fective and safe treatment.

A study by Gentile et al with a sample of 23 patients 
compared the injection of PRP on one side versus placebo on 
the other side, for treatment of androgenetic alopecia. After 3 
monthly cycles of treatment, the patients showed clinical im-
provement in the average number of hairs per analyzed area. A 
microscopic evaluation evidenced increased epidermal thickness 
and number of hair follicles. There was also an increase in Ki67 
(a marker of cell proliferation), in epidermis’ keratinocytes, and 
in follicle bulge cells. 4

Another study, carried out by Singhal el al., tested the in-
fusion of PRP in the scalp of 8 patients diagnosed with androge-
netic alopecia, while the control group received a different drug 
therapy. In the PRP group, there was hair growth after 12 weeks 
of treatment and a reduction of 65% in the hair traction test. The 
control group did not experienced the same outcomes.5

A prospective cohort study of 20 patients with the appli-
cation of PRP every 21 days and a new small volume application 
after six months showed a reduction in hair loss, which after 3 
months reached normal levels. Furthermore, it was possible to 
notice increased hair density as compared to the baseline. 6

A study conducted by Schiavone et al. with 64 male and 
female patients with androgenetic alopecia analyzed the appli-
cation of two injections of leukocyte plasma rich in platelets 
(L-PRP) with the addition of concentrated plasma proteins. Two 

independent evaluators assessed photographs taken at baseline 
and after 6 months. Some degree of improvement was observed 
in all patients by one of the evaluators while the other identi-
fied improvement in 62 patients. In this study, it was possible to 
observe that the proposed treatment can induce some degree of 
clinical improvement for the male and female baldness.7

The great potential of PRP is linked to the concentra-
tion of growth factors contained in platelets. Many of them are 
involved in the regulation of morphogenesis and hair growth, 
and in the cyclic transformation of the hair follicle, acting as bi-
ological switches that are turned on and off during the different 
phases. 5.8 The main growth factors involved in the hair follicle 
growth are: vascular endothelium growth factor (VEGF), epider-
mal growth factor (EGF), insulin-like growth factor (IGF), and 
fibroblast growth factor (FGF). Platelets release large amounts of 
growth factors derived from platelets (PDGF), EGF and VEGF.5

Activated PRP seems to promote the differentiation of 
hair follicular stem cells through the stimulation of b-catenin 
transcription activity. In addition, it induces the in vitro prolif-
eration of dermal papilla cells, increasing the growth of cells 
through the activation of kinase-dependent extracellular signal-
ing (ERK). Platelet-rich plasma also appears to prolong the ana-
gen phase of the hair growth cycle by increasing the expression 
of the fibroblast growth factor 7 (FGF-7), and to increase cell 
survival via the inhibition of apoptosis. 1 Another mechanism of 
action is the increase in the levels of VEGF and PDGF, stimulat-
ing angiogenesis in the perifollicular vascular plexus. 3.5

Table 1: Measurement of the data obtained using the Trichoscale® analysis software before and after the treatment with PRP

 Follow-up  Side treated with placebo (mean) Side treated with PRP (mean) Valor de P

Anagen % Pre-treatment  53.733  49.550 0,194
 1 month after   66.683  77.050 0,141
 2 months after  65.400  66.967 0,68
    
Density of terminal hairs Pre-treatment  129.900  132.483 ,819
 1 month after  132.500  138.567 ,201
 2 months afters  139.850  122.333 0,061
    
Vellus hairs density Pre-treatment  27.300  42.450 0,257
 1 month after  37.467  23.050 0,053
 2 months afters  41.567  42.800 0,91
    
Telogens % Pre-treatment  46.267  45.950 0,955
 1 month after  33.317  23.117 0,144
 2 months afters  34.600  33.533 0,753
    
Terminal % Pre-treatment  81.383  76.083 0,178
 1 month after  76.383  84.133 0,035
 2 months afters  76.917  74.783 0,664
    
Follicular Units Pre-treatment  97.50  102.17 0,348
 1 month after  99.83  97.00 0,393
 2 months afters  101.83  99.33 0,522
    
Vellus % Pre-treatment  18.617  23.917 0,178
 1 month after  23.617  15.900 0,035
 2 months afters  23.083  25.217 0,664
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The results of the present study were obtained through 
the dermoscopic analysis evaluated by the Trichoscale® software. 
There was an increase in anagen hairs, with a reduction of tel-
ogen and vellus hairs, and an increase in terminal hair. The re-
sults were statistically relevant for the reduction in vellus hairs 
and the increase in terminal hairs. The evaluation also included 
a 2-month follow-up after the treatment. Failure to maintain 
good results in this follow-up may be related to the androgenic 
hormonal stimuli that act on the progression of the disease. That 
fact contributes with the hypothesis that PRP therapy could 
be indicated as an adjuvant treatment in androgenetic alopecia. 
Also, there was an improvement on the side treated with placebo, 
which could be explained by the PRP’s action from distance.

The present study’s advantage was that the used PRP 
material was prepared according to a protocol, as described in 
the “Methods” section. For the evaluation of results, the au-
thors used dermoscopic images analyzed by the Trichoscale® 
software, an assessment method that is more objective than the 
isolated photographic analysis.

The limitations of the present study were the small num-
ber of participating patients and the fact that the outcomes were 
not followed-up more prolongedly.

CONCLUSION
Androgenetic alopecia is a frequent complaint in the 

dermatology practices. There are several established treatments; 
however obtaining an effective treatment is still a challenge.

In the present study, a clinical improvement evidenced by 
photographs was observed, and positive results were document-
ed by the Ttrichoscale® analysis. There was statistical relevance 
in the data obtained, especially after the first month of treatment.

In light of the results obtained and the considerable 
therapeutic potential of platelet-rich plasma, the authors of the 
present study believe that this new therapeutic resource will 
certainly add up to the dermatologists’ armamentarium for the 
treatment of androgenetic alopecia.

Further studies should be carried out aiming at scientifi-
cally evidencing PRP’s real effectiveness. l




