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BACKGROUND Platelet-rich plasma (PRP) was identified as having a beneficial effect in alopecia and has
been postulated as a new therapy for androgenetic alopecia (AGA).

OBJECTIVE To assess the efficacy of PRP for the treatment of AGA.

MATERIALS AND METHODS This was a randomized, placebo-controlled, double-blind study in 25 patients
with AGA. Platelet-rich plasma was injected in half-head and the other half-head with placebo. Each patient
received a total of 3 treatments of PRP, 1 month apart.

RESULTS Six months after the first treatment with PRP, significant differences were seen in mean anagen
hairs (67.6 6 13.1), telogen hairs (32.4 6 13.1), hair density (179.9 6 62.7), and terminal hair density (165.8 6
56.8) when compared with baseline (p < .05). Platelet-rich plasma was also found to increase hair density when
comparing with the control side (p < .05). For the first time, the authors found a correlation between anagen
hairs and patients >40 years and beginning of AGA $25 years old (p < .05) and hair density and male sex, age
#40 years, positive family history of AGA and >10 years of duration of the disease (p < 0.05).

CONCLUSION Application of PRP showed a positive effect on AGA and could be regarded as an adjuvant
therapy for AGA.

The authors have indicated no significant interest with commercial supporters.

Androgenetic alopecia (AGA) is a nonscarring
progressive miniaturization of the hair follicle

with a typically characteristic pattern distribution in
genetically predisposed men and women.1,2 Until
now, topical minoxidil and oral finasteride are the
only approved drugs that Food and Drug
Administration has for the treatment of AGA.
Currently available treatments are at times perceived
as having limited effectiveness, and finding new
therapies for this pathology is therefore of utmost
importance.3-6

Platelet-rich plasma (PRP) is an autologous prepa-
ration of platelets in concentrated plasma that con-
tains a platelet concentration above basal
concentration (150,000–350,000/L).7,8 When
platelet-alpha granules become activated, they

release numerous growth factors (GFs), such as
platelet-derived growth factor, transforming
growth factor–beta (TGF-b), vascular endothelial
growth factor, epidermal growth factor, and
insulin-like growth factor.7-13 These GFs seem
to stimulate cell proliferation and differentia-
tion.10,14-16

Platelet-rich plasma was identified as having a bene-
ficial effect on bone grafting with applications in oral
and maxillofacial surgery, and orthopedic and car-
diac surgery.9,10,17 More recently, interest has been
increasing in the application of PRP in dermatology,
for example, in tissue regeneration, wound healing,
fat grafting, and skin rejuvenating effects.7,18-22

Recently, PRP has been postulated as a new therapy
for AGA.
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In 2006, Uebel and colleagues14 reported a new appli-
cation of PRP for male pattern baldness surgery. This
study showed that treatment of follicular units with
PRP before transplantation resulted in improved hair
growth and density. Since then, several
studies3,4,7,10,14,23-26 have been conducted worldwide to
investigate the role of PRP for the treatment of hair loss,
with a limited number of articles on PRP and AGA.

Despite theseprevious studies, theprecisemechanismby
which PRP promotes hair growth has not been properly
studied.7 The level of evidenceof various studies inAGA
is from low tomedium,27 anddefineddouble-blind trials
or split-face trials will definitely increase the confidence
of clinicians with this procedure.28

Regarding the limited available literature, the authors
performed a prospective randomized, double-blind
placebo-controlled, half-head studyon 25patientswith
AGA, including 13 women. The main objective of this
studywas to evaluate the efficacyof treatmentwithPRP
on AGA, between 3 months, 6 months, and baseline
and to determine whether PRP could be considered
a new effective treatment option for AGA.

Materials and Methods

Study Design

This study was a randomized, double-blind, placebo-
controlled, half-head, parallel-group study on patients
with AGA. After having received approval from the
Ethical Committee of CEIC-UIC, the clinical protocol
for the treatment of AGAwas started in a private clinic
linked to the Universitat Internacional Catalunya. All
patients provided written informed consent before
participating in the study, which was performed
according to the Declaration of Helsinki.

Participants

Participants were admitted in the study between Jan-
uary 2014 and November 2014. Men aged 18 to 65
years with Hamilton–Norwood Patterns II to V and
women aged 18 to 65 years with Stage I to III
according to Ludwig classification, who were other-
wise healthy, were eligible for inclusion in this study.

The exclusion criteriawereas follows:useof any topical
medication (such as minoxidil or any other solution for
hair growth), oral medication (finasteride, dutasteride,
or antiandrogens), laser therapy, or chemotherapy,
within the preceding 12 months; bleeding disorders,
platelet dysfunction syndrome, platelet counts
<150,000 platelets per microliter (mL); anticoagulant
therapy or nonsteroidal anti-inflammatory drugs in the
last 2 weeks; smokers (>20 cigarettes/day); and preg-
nancy or lactation. Patientswere also excluded from the
study if they had any chronic active scalp condition
other than AGA or a history of hair transplants.

Interventions

A complete blood cell count was performed in all
patients at baseline. Only patients whose blood test
had all parameters within the respective reference
ranges were included in the study.

Eligible subjects were randomized in a ratio of 1:1 to
receive a half-head treatment with PRP and the other
half-head with placebo (saline solution). The patients
were divided into 2 groups (A and B): Group A
received treatmentwith PRP on the right half head and
the placebo on the left half head, whereas Group B
received treatment with PRP on the left half head and
the placebo on the right half head (Fig.1).

Briefly, to prepare PRP, 18mL of peripheral blood was
transferred to a tubewith 2mLof 3.8% sodium citrate.

Figure 1. Two identical circular areas of 1 · 1 cm (1 frontal
and 1 occipital) in both the treatment and control half
heads were defined for TrichoScan analysis. The patient
received treatment with PRP on the right half head and the
placebo on the left half head (Group A).
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The 20 mL citrated blood was centrifuged at 460g for
8minutes (Omnigrafter-Proteal, Barcelona, Spain).The
centrifugation process separated blood components
owing to their different specific densities: anerythrocyte
layer at the bottom of the tube, a PRP layer in the
middle, and a platelet-poor plasma (PPP) layer at the
top of the tube.Approximately 3/4 of the supernatant is
discarded (PPP), and the resulting suspension is used as
PRP (3mL). The PRPobtained is a pure PRP (leukocyte
poor), and the platelet count was on average approxi-
mately 3 times higher than in whole blood. The PRP
fraction was separated and activated with 0.15 mL of
10% calcium chloride immediately before application.
The PRP was injected on 4 selected areas of the scalp
(marked with a dot tattoo) at the amount of 0.15
mL/cm2, using a 30-G needle. Local anesthesia was not
used. No adverse events were recorded in this study,
apart from local injection pain.

As a control, 3 mL of saline was injected into the
opposing side of the experimental side. Because the
characteristics and color of PRP are different from
the placebo, the injecting physician is not blinded to the
treatment modalities. The other physician, who is not
awareof the sideof the treatment,was responsible for the
analyses of the data obtained and the evaluation of the
treatment efficacy. The subjects remained blinded to
the treatment (PRPor placebo) until the endof the study.

At the end of the study, all patients received 3 treat-
ments of PRP on the previously nontreated half head
(placebo area).

Assessment Criteria

All patients were evaluated in 4 visits: V1, baseline and
beginning of the study; V2, second treatment; V3, third
treatment; and V4, follow-up. In the first 3 visits, a total
of 3 treatments were given with an interval of 1 month
from each other. The follow-up visit was the last visit, at
6 months to assess the efficacy of treatment compared
with baseline. At baseline, 2 circular areas (1 frontal and
1 occipital) in both treatment and control half heads
(4 circular areas) were defined and marked centrally
with a red permanent tattoo.A dot tattoo guaranties the
analysis of the same area to ensure the reproducibility
of the study.The target areaswere set symmetrically and
according to thehairdensity.The resultswere compared

on similar locations: the right frontal area was com-
pared with the left frontal area and the right posterior
area was compared with the left posterior area.

The evaluation criteria were assessed in all patients
by global photography and phototrichogram. The
evaluator responsible for both global photographs
and phototrichogram analyses was blinded with
regard to the treatment and placebo areas andwas not
involved in the administration of treatment.

Global photographs of 3 areas of the scalp (vertex,
frontal, and occipital) were performed using amedical
photography system and software (Canon Canfield
Orthostatic Device; OMNIA Digital Imaging System,
Fairfield, NJ) to ensure that all patients were photo-
graphed consistently.

Phototrichograms were performed in all patients
with the help of epiluminescence microscopy with
digital image analysis (FotoFinder; TrichoScan Pro-
fessional Version). Clippings of the 4 target
areas were performed 48 hours before the photo-
trichograms were obtained. Using the TrichoScan
software, all protocol-conformed pictures were ana-
lyzed to determine the treatment efficacy by measur-
ing hair count (number of hairs/0.65 cm2), hair
density, terminal hair density, anagen (%), telogen
(%), and the anagen/telogen ratio.

Statistical Analyses

Statistical analyses were performed using the mixed
procedure SAS 9.2 (SAS Institute Inc., Cary, NC).
Values of p < .05 were regarded to be statistically
significant. Data are presented as the mean 6 SDs.

Results

Twelve men and 13 women with AGA were admitted
in this study, of a total of 25 patients. Twenty-two
patients (11male and 11women) completed the entire
study; 3 patients were lost to follow-up. The mean age
of enrolled subjects (n = 22) was 39 years (age range:
21–62 years). The blood cell count performed in all
patients at baseline had a mean platelet counting of
1.523.82 6 35,000 platelets/mL.
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The hair growth parameters were measured after 3
months and 6 months and compared with the baseline
(before treatment) and between treatment and control
areas (placebo). At baseline, there were no significant
differences in hair count, hair density, terminal density,
and anagen or telogen hairs between the treatment and
control areas of the scalp.Mean hair growth parameters
for the treatment and control areas are shown inTable 1.

The results of this study revealed that the administra-
tion of PRP led to a statistically significant increase in
the mean anagen hairs, telogen hairs, hair density, and
terminal hair density after 3 months and after 6
months when compared with baseline (Fig.2)

Regarding themean totalhairdensity, the increaseon the
treated side was also found to be significant compared

with that on the control side. Themean total hair density
for the treatment area after 3 months showed a mean
increaseof14.8632.1hairs/cm2comparedwithbaseline,
whereas the control area showed amean decrease of 0.7
6 32.7 hairs/cm2 (control vs treatment, p < .05). After 6
months, the treatmentareawithPRPhadamean increase
of 12.86 32.6 hairs/cm2 and the control area a decrease
of 2.16 31.3 hairs/cm2 (control vs treatment, p < .05).

With respect to the number of total hair count,
although there were no significant differences between
the PRP-treated area and the placebo area, PRP
exhibited a slight increase in number of hairs com-
pared with the control group.

No differences in vellus hair density between the PRP
and placebo areas were observed. In this study, an

TABLE 1. Relevant Hair Growth Parameters for the Half-Head Areas Treated With PRP and Placebo at
Baseline, 3 Months, and 6 Months

Placebo PRP Treatment Placebo vs PRP

Mean 6 SD p Mean 6 SD p p

Anagen hair (%)

Baseline 62.1 6 17.4 >.05 62.1 6 16.1 >.05 >.05

3 months 63.5 6 18.9 >.05 67.9 6 13.8 <.05 >.05

6 months 66.3 6 15.9 <.05 67.6 6 13.1 <.05 >.05

Telogen hair (%)

Baseline 37.9 6 17.4 >.05 37.9 6 16.1 >.05 >.05

3 months 34.5 6 16.5 >.05 35.8 6 14.4 <.05 >.05

6 months 33.7 6 15.9 <.05 32.4 6 13.1 <.05 >.05

Anagen/telogen ratio (%)

Baseline 137.5 6 209.5 >.05 128.4 6 174.8 >.05 >.05

3 months 159.1 6 210.1 >.05 185.7 6 199.9 <.05 >.05

6 months 148.2 6 173.1 >.05 156.0 6 164.3 <.05 >.05

Hair density (1/cm2)

Baseline 167.8 6 51.2 >.05 167.1 6 55.6 >.05 >.05

3 months 167.1 6 51.3 >.05 181.9 6 63.6 <.05 <.05

6 months 165.7 6 55.2 >.05 179.9 6 62.7 <.05 <.05

Terminal hair density (1/cm2)

Baseline 160 6 48.9 >.05 159.9 6 55.1 >.05 >.05

3 months 161.9 6 52.2 >.05 168.2 6 60.7 >.05 >.05

6 months 161.9 6 52.2 >.05 165.8 6 56.8 <.05 >.05

Hair count (hairs/0.65 cm2)

Baseline 111 6 33.9 >.05 110.8 6 37.6 >.05 >.05

3 months 112 6 35.7 >.05 115 6 41.8 >.05 >.05

6 months 112.7 6 34.9 >.05 113.2 6 39.4 >.05 >.05

Data assessed by TrichoScan Analysis.

Bold values indicate statistical significance p < 0.05.
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analysis of each hair growth parameter and subject
demographic characteristics was performed (Table 2).

In support of the data obtained, treatment with PRP
showed a statistically significantly correlation of the
mean total hair density between men, patients aged
#40 years, beginning of hair loss$25 years, positive
family history, and>10 years of evolution ofAGA,when
compared with the placebo. This study also found
a correlation in the areas treated with PRP between
anagen hairs (%), and patients aged more than 40 years
andbeginningofAGA$25years, at6months.Theother
parameters analyzed did not show statistical differences.

Discussion

In this double-blind, half-head, and placebo-controlled
study, the authors have demonstrated that the adminis-
tration of PRP attended a statistically significant improve-
mentofmeananagenhairs, telogenhairs, hair density, and
terminal hair density at 3 months and 6 months, when
compared with baseline. However, when comparing to
the control side, the hair on the PRP-treated side showed
astatistically significant increase inmeantotalhairdensity
only. The underlying mechanism of how administration
of PRP induces a positive effect on AGA is not clear.

Li and colleagues7 studied the effect of PRP on hair
growth using in vitro and in vivo (mice) models. They

proposed that the injection of mice with activated PRP
induced a faster telogen-to-anagen transition thanwas
seen in the control mice. Anagen-associated angio-
genesis has been suggested to be one of the most
important factors in active hair growth.26 This study
provides further support that pure PRP may prolong
the anagen phase of the hair cycle, as the authors found
a superior anagen/telogen ratio (%) in the areas trea-
ted with PRP than the areas treated with the placebo,
when compared with baseline.

In a study performed by Lopez and colleagues,29

patients treated with PRP showed a significant
correlation betweenmale sex and the hair density. As in
the latter article, beside this correlation, in this study, the
authors were also able to demonstrate for the first time
a statistical significant association between hair density
and patients below 40 years with positive family history
of AGA and more than 10 years of duration of the dis-
ease. In addition, to the best of the authors’ knowledge,
this study is also the first in which there is a correlation
between anagen hairs and patients older than 40 years
and beginning of AGA with age superior to 25 years.

This study has the limitation of having a follow-up of 6
months.Furthermore, a follow-upperiodof6months is
short to draw final conclusions about the benefits of
treatment with PRP over time. However, in this study,
a single patient played the role of both treated and

Figure 2. A 34-year-old man with AGA treated with PRP on the right half head and placebo on the left half head. Global
photographs of the scalp performed at baseline (A), 3 months (B), and 6 months (C). Phototrichograms (20-fold magnifi-
cation) performed at baseline (D), 3 months (E), and 6 months (F).
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controlled subject. This has advantagesbecause it could
correct the possible biases such as gender and grade of
hair loss that could affect the results.

Data analyzed from different studies7,10,14,25,29-33 dem-
onstrated an increase in number of hairs and/or hair
density in patients treated with PRP. Most studies are
open label and not blinded, making it difficult to repro-
duce the results and perform comparisons between
them.22 Also, there is a large heterogeneity in PRP prep-
aration with many devices available, which makes more
difficult the interpretationof the results. Somestudiesalso
included modifications or other types of f PRP, such as
dalteparin/protamine10 and leukocyte PRP.4

Although the literature about PRPs developed with all
these contradictions, the need for standardized termi-
nology is of maximum importance.34,35 Thus, some
classifications have been proposed to achieve a consen-
sus terminology in the field of platelet concentrates.36-39

Characterizing the type of PRP used (as a pure PRP, in
this study) will lead to a better understanding of PRP,
and data available will be easier to sort and interpret.
Also, this terminologywould serve as a basis for further
research on the topic.

Conclusions

This clinical research provides support that the appli-
cation of PRP may have a therapeutic effect on AGA
and can be used as a safe complementary treatment
option. However, more controlled and well-designed
clinical trials should be conducted to confirm the clini-
cal improvement of AGA with administration of PRP.

Furthermore, other clinical trial that includes a larger
sample of patients with AGA, simultaneously treated
with PRP and other topical and/or oral medications
for hair growth, would also help define the efficacy of
PRP as an adjuvant treatment of AGA.

TABLE 2. Analysis of Hair Growth Parameters (Hair Density and Anagen Hairs) and Subject Demographic
Characteristics

Mean Total

Placebo PRP Placebo vs PRP

Median 6 SD Median 6 SD p

Hair density (1/cm2)

Women 2.7 6 30.7 11.1 6 29.6 >.05

Men 0.8 6 31.6 14.3 6 36.2 <.05

Age #40 years 4.1 6 31.5 9.4 6 35.5 <.05

Age >40 years 7.5 6 30.0 17.6 6 29.0 >.05

Beginning of AGA <25 years 5.1 6 29.3 1.9 6 27.2 >.05

Beginning of AGA $25 years 10.6 6 32.7 30.4 6 34.3 <.05

Family history, + 1.9 6 31.9 14.7 6 34.1 <.05

Family history, 2 2.9 6 29.0 5.2 6 29.4 >.05

Disease duration #10 years 5.8 6 38.6 16.4 6 33.2 >.05

Disease duration >10 years 3.2 6 23.0 9.7 6 32.8 <.05

Anagen hair (%)

Women 1.8 6 15.5 3.3 6 11.3 >.05

Men 4.1 6 12.9 5.5 6 11.1 >.05

Age #40 years 5.1 6 14.8 4.4 6 11.0 >.05

Age >40 years 0.8 6 13.6 4.5 6 11.3 <.05

Beginning of AGA <25 years 6.0 6 14.4 4.9 6 9.9 >.05

Beginning of AGA $25 years 1.9 6 13.8 3.9 6 13.0 <.05

Family history, + 4.3 6 12.7 5.2 6 11.5 >.05

Family history, 2 2.9 6 29.0 5.2 6 29.4 >.05

Disease duration #10 years 2.6 6 14.4 4.5 6 11.8 >.05

Disease duration >10 years 3.4 6 14.2 4.4 6 10.9 >.05

Bold values indicate statistical significance p < 0.05.
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