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SIGNIFICANCE
Androgenetic alopecia is a common form of hair loss, which 
can have a significant impact on an individual’s overall ap-
pearance. Although platelet-rich plasma has been presen-
ted as a novel treatment approach for the management 
of androgenetic alopecia, robust study data demonstra-
ting efficacy of this therapy are lacking. The current study 
comprised 30 male subjects with untreated androgenetic 
alopecia. Twenty subjects were treated with platelet-rich 
plasma and 10 with physiological saline. No hair growth 
promoting effect was observed. Despite these results, the 
majority of subjects in both groups declared themselves at 
least partially satisfied with the result.

Platelet-rich plasma injections have been presented 
as an effective treatment for androgenetic alopecia; 
however, reliable study data concerning this therapy 
are lacking. The current randomized, placebo-con-
trolled pilot study explored this novel therapy in 30 
healthy male subjects with androgenetic alopecia. Five 
platelet-rich plasma treatments, at intervals of 4–6 
weeks, and 2 follow-up examinations were performed. 
Twenty subjects were injected intracutaneously with 
platelet-rich plasma and 10 with physiological saline. 
Treatment efficacy was assessed by changes in hair 
number and diameter, measured with the TrichoScan 
system. A secondary objective was to assess clinical 
improvement, which was evaluated by an independent 
reviewer using patient photographs and a 5-point Li-
kert scale. In addition, subject satisfaction was asses-
sed by survey. No improvements were seen over the 
course of the trial, using TrichoScan measurements or 
visual assessment. In conclusion, these results sug-
gest that treatment with platelet-rich plasma as a mo-
notherapy does not improve hair growth in men with 
androgenetic alopecia.

Key words: platelet-rich plasma; androgenetic alopecia; hair 
restoration.

Accepted Jul 9, 2020; Epub ahead of print Jul 31, 2020

Acta Derm Venereol 2020; 100: adv00247.

Corr: Paul Gressenberger, Department of Dermatology, Medical University 
of Graz, Auenbruggerplatz 8, AT-8036 Graz, Austria. E-mail: paul.gres-
senberger@medunigraz.at

Androgenetic alopecia (AGA), also known as male-
pattern hair loss, is a genetically determined indivi-

dual sensitivity of hair follicles to androgens, presenting 
with a varying severity of hair loss, and progressing with 
age (1). It is the most common form of hair loss (2) and 
can affect both men and women (3). A change or loss 
of hair is visible and can have a major impact on an 
individual’s overall appearance (4). While many people 
consider AGA to be part of the normal ageing process, 
many men find it difficult to cope with (5–7). Volumi-
nous hair is associated with health and youthfulness and 
is closely linked with personal identity and style (4–9). 
The desire of men to maintain a young and attractive 
appearance has increased in recent years and may play 
a greater role now than in previous decades (8–10). Un-
fortunately, approved drugs for the treatment of AGA are 
limited (i.e. minoxidil, finasteride) (11). These drugs may 

have side-effects and do not always provide satisfactory 
results (11–13). A lack of treatment options is a common 
clinical complaint for patients with AGA. Although hair 
transplantation generally gives good results and can lead 
to permanent improvement, because of its invasive nature 
and high price, it is not a viable option for many patients.

Injection of platelet-rich plasma (PRP), a novel treat-
ment approach for the management of AGA, has recently 
become increasingly popular (14, 15). PRP injections 
are presented as an effective and low-side-effect option 
for treatment of AGA (16). Several clinical trials have 
been published, all with relatively small cohorts show-
ing rather positive outcomes (17–38). While the most 
positive results were shown in methodologically weak 
trials (26–38), the number of randomized controlled 
trials is few (17–25). Furthermore, due to differences in 
the design of those studies, direct comparison of their 
results is difficult (17–38).

In this pilot study, the effect of PRP on hair growth 
was tested in a single-centre, blinded, placebo-controlled 
setting in 30 subjects with AGA.

MATERIALS AND METHODS

Study design and population

The study protocol conformed to the ethics guidelines of the 
Declaration of Helsinki 1975, as reflected by approval by the 
ethics committee of the Medical University of Graz (EK 28-576 
ex 15/16). Informed consent was obtained from each participant. 
Thirty healthy male subjects with untreated AGA, aged 18–52 
years, were enrolled in this single-centre, randomized, placebo-
controlled, blinded pilot study in a 2:1 ratio between 2016 and 
2019. Selected subjects had an AGA Norwood-Hamilton score 
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of ≥III. Exclusion criteria were previous or ongoing treatment 
for AGA (finasteride, minoxidil), previous hair transplantation, 
malignancy, haematological disorders, thyroid dysfunction, mal-
nutrition, and other dermatological disorders contributing to hair 
loss. Five treatments were performed at intervals of 4–6 weeks. 
Twenty subjects were treated with PRP (“verum” group) and 10 
with physiological saline (“placebo” group). The subjects were 
blinded to treatment and therefore were asked to wear goggles 
during the treatment sessions. Randomization of the subjects 
was performed using an online randomizer tool (randomizer.at). 
Standardized photographs of the affected AGA areas were taken in 
front of a grey photograph wall with a Nikon D300 12.3-megapixel 
camera (Nikon Corporation, Japan) in a fixed position. Hair den-
sity documentation using TrichoScan technology (TRICHOLOG 
GmbH, Germany), a computer-assisted method for determining 
hair density and hair root status, was performed at 3 time-points: 
baseline (BL) and at follow-up visits 4 weeks and 6 months after 
the last treatment (FU1 and FU2, respectively). To facilitate precise 
identification of the treated areas at clinical control examinations, 
a point was tattooed in a shaved area of the scalp with an 18-gauge 
cannula and sterile black ink before the first treatment.

Study procedure

At each treatment, 20 ml of each subject’s blood was collected 
in a tube containing sodium citrate to stop clotting. Platelet-poor 
plasma (PPP) and red blood cells were removed from the blood 
using “Yes” PRP kits, centrifuging at 2,800 RPM for 9 min 
(single-spin procedure) and the resulting PRP was extracted into 
a syringe. During the same session, depending on the degree of 
AGA, approximately 3–4 ml of the concentrated PRP or saline, 
respectively, was used to intracutaneously deliver 0.1 ml injections 
into the affected areas of the scalp. The injections were delivered 
with a 30-gauge needle at approximately 1 cm intervals in a grid-
like pattern.

Outcome measures

The main outcome measures were hair number per square centi-
metre and hair diameter (µm), both measured using the TrichoScan 
system. Briefly, images of a shaved area of the scalp (1 cm2) 
were taken with a digital microscope camera and evaluated with 
the TrichoScan software for determination of the essential para-
meters of hair growth. The secondary objective was the clinical 
improvement, which was evaluated by an independent reviewer 
using patient photographs. For this purpose, changes from baseline 
were evaluated on a 5-point Likert-type scale (much worse (1), 
somewhat worse (2), no change (3), somewhat better (4), much 
better (5)) at each of the follow-ups. Another blinded investigator, 
who was not involved in the enrollment and treatment procedure, 
evaluated the TrichoScan measurements at baseline and each of 
the follow-ups. In addition, subject satisfaction was assessed by 
survey after the final treatment. Subjects provided the perceived 
level of pain, clinical improvement, willingness to pay for each 
procedure, and whether they would recommend the treatment to 
others with AGA.

Statistical analysis

The study was performed as a pilot study in order to test PRP as 
a novel therapy for AGA. Due to the sample size of this study, 
only large effect sizes (Cohen’s d: 1.12) could be detected with 
a sample size of 30 (power 80%, 2-sided significance level 5%). 
The 2 primary outcomes, hair number and hair diameter, were 
summarized in each group at the 3 time-points using standard 
statistical measures. Differences between baseline and each of 
the follow-up measurements were calculated. Furthermore, dif-

ferences between the groups regarding these calculated changes 
from baseline were determined. Due to the non-normal nature 
of the data, which was assessed visually using quantile-quantile 
plots, the data is presented as medians and ranges (minimum to 
maximum) and Mann–Whitney U tests were performed. The 
results of visual improvement on a 5-point Likert-type scale 
and patient satisfaction are presented as absolute and relative 
frequencies. Differences between the groups were determined 
by Mann–Whitney U test for visual improvement and Fisher’s 
exact test for items of satisfaction. Missing values are due to the 
refusal of some subjects to submit to the TrichoScan follow-up 
examination or technical problems (e.g. picture files or TrichoS-
can measurements could not be opened). A p-value of < 0.05 was 
considered statistically significant. All statistical analyses were 
performed using R version 3.6.1.

RESULTS

Twenty-eight of the 30 enrolled subjects (93%) com-
pleted all treatments. Two subjects dropped out of the 
study before completion. One subject dropped out of the 
verum group after the fourth treatment and did not take 
part in the follow-up examinations. One subject dropped 
out of the placebo group after the first treatment, and did 
not appear for further scheduled visits. The following 
report is based on the 28 participants who completed 
all treatments.

Hair number
The median (range) hair number per square centimetre at 
baseline (BL) was 59.0 (15.0–133.0) in the treated group 
and 30.0 (11.0–92.0) in the placebo group (Table I). At 
the first follow-up visit 4 weeks after the last treatment 
(FU1), differences to baseline were –6.5 (–38.0–4.0) in 
the treated group and –9.0 (–15.0–2.0) in the placebo 
group; these differences were not statistically signifi-
cant (p = 0.817). At the second follow-up visit 6 months 
after the last treatment (FU2), differences to baseline 
were –9.0 (–27.0–8.0) in the treated group and –12.0 
(–30.0–3.0) in the placebo group; these differences were 
also not statistically significant (p = 0.366) (Table II).

Hair diameter
The median (range) hair diameter at baseline (BL) was 
66.0 (47.5–81.9) micrometres in the treated group and 

Table I. Baseline characteristics

Variables
Verum
(n = 19)

Placebo
(n = 9)

Age, years, median (range) 29 (25–52) 29 (24–33)
Sex, male, n (%) 19 (100) 9 (100)
Norwood Hamilton, n (%)
  III 10 (52.6) 2 (22.2)
  IV 4 (21.1) 4 (44.4)
  V 3 (15.8) 3 (33.3)
  VI 1 (5.3)
  VII 1 (5.3)
Hair number, per cm2, median (range) 59.0 (15.0–133.0) 30.0 (11.0–92.0)
Hair diameter, µm, median (range) 66.0 (47.5–81.9) 64.6 (55.8–72.0)
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64.6 (55.8–72.0) in the placebo group (Table I). At the 
first follow-up visit 4 weeks after the last treatment 
(FU1), differences to baseline were 1.7 (–20.5–14.2) 
in the treated group and 1.1 (–7.9–9.6) in the placebo 
group; these differences were not statistically signifi-
cant (p = 0.523). At the second follow-up visit 6 months 
after the last treatment (FU2), differences to baseline 
were –0.6 (–18.7–12.9) in the treated group and –0.4 
(–2.1–12.2) in the placebo group; these differences were 
also not statistically significant (p = 0.630) (Table II).

Visual improvement
None of the patients was scored “much better” compared 
with baseline at either of the 2 follow-up visits. At the 
first follow-up visit (FU1), in the verum group 4 subjects 
(22.2%) were rated “somewhat worse”, 11 subjects 
(61.1%) were rated “no change” and 3 subjects (16.7 
%) were rated “somewhat better”. In the placebo group, 
4 subjects (44.4 %) were rated “somewhat worse”, 2 
subjects (22.2%) were rated “no change”, and 3 subjects 
(33.3%) were rated “somewhat better” (Table II).

At the second follow-up visit (FU2), 4 subjects 
(23.5%) were scored “much worse” compared with ba-
seline in the treated group, whereas 1 subject (14.3 %) 
was scored “much worse” in the placebo group. In the 
treated group, 7 subjects (41.2 %) were rated “somewhat 
worse”, 3 subjects (17.6%) were rated “no change”, and 
3 subjects (17.6%) were rated “somewhat better”. In 
the placebo group, 4 subjects (57.1 %) were rated “no 
change” and 2 subjects (28.6%) were rated “somewhat 
better”. There were no statistically significant differences 
between the groups at either follow-up (p = 0.824 and 
p = 0.131, respectively) (Table II).

Subject satisfaction survey results
In the verum group, 13 subjects (68.4%) rated the clinical 
outcome at the end of the study as better, while 6 sub-
jects (31.6%) did not notice any change. In the placebo 
group, 4 subjects (44.4%) reported an improvement, 
while 4 subjects (44.4%) did not notice any change, and 1 
(11.1%) subject rated a worsening of hair loss. Most sub-
jects reported mild to moderate pain during treatments, 
however, only one subject in the placebo group reported 
severe pain. In the verum group, the majority of subjects 
(73.7%) stated that they would be willing to pay for the 
treatments, while 5 subjects (26.3%) stated they would 
not. In the placebo group, 5 subjects (55.6%) stated that 
they would be willing to pay for the treatments and 4 
subjects (44.4%) stated that they would not be willing 
to pay anything for the treatments. Sixteen subjects in 
the verum group (84.2%) vs 5 subjects in the placebo 
group (55.6%) would recommend the treatment for other 
individuals with AGA. None of these differences were 
statistically significant (Table III).

No serious adverse events were reported during or after 
treatment in either group. Common, but fully reversible, 
side-effects included swelling, redness, minor bleeding 
in treated areas, haematoma and pain.

DISCUSSION

In recent years, PRP has become an increasingly popu-
lar treatment modality for various dermatological and 
aesthetic indications, including hair restoration (39, 40). 
Numerous clinical trials have reported the promotion of 
hair growth by PRP (17–38), indicating that PRP may 
offer hope to those affected by hair loss. However, the 
best results observed to date have been from methodo-
logically weak trials (26–38), giving reason for caution 
when drawing conclusions (41). More robust data gene-
rated from randomized controlled trials is notably lacking 
(17–25). In this regard, results from the current blinded, 

Table II. Outcome parameters; follow-up measurements and 
differences to baseline

Verum
(n = 19)

Placebo
(n = 9) p-value

Hair number per cm2, median (range)
  FU1 46.5 (8.0–127.0) 20.0 (2.0–94.0)
  BL-FU1 –6.5 (–38.0–4.0) –9.0 (–15.0–2.0) 0.817
  FU2 54.0 (12.0–133.0) 18.0 (0.0 –95)
  FU2-BL –9.0 (–27.0–8.0) –12.0 (–30.0–3.0) 0.366
Hair diameter µm, median (range)
  FU1 66.4 (44.5–74.8) 67.0 (47.9–74.2)
  BL-FU1 1.7 (–20.5–14.2) 1.1 (–7.9–9.6) 0.523
  FU2 64.5 (34.2–74.8) 67.9 (60.8–73.1)
  FU2-BL –0.6 (–18.7 –12.9) – 0.4 (–2.1–12.2) 0.630
Likert scale, n (%)
  FU1
    Somewhat worse 4 (22.2) 4 (44.4) 0.824
    No change 11 (61.1) 2 (22.2)
    Somewhat better 3 (16.7) 3 (33.3)
  FU2
    Much worse 4 (23.5) 1 (14.3) 0.131
    Somewhat worse 7 (41.2)
    No change 3 (17.6) 4 (57.1)
    Somewhat better 3 (17.6) 2 (28.6)

Differences between the groups were assessed with the Mann–Whitney U test or 
Fisher’s exact test. 
BL: baseline; FU1: follow-up 1; FU2: follow-up 2; BL-FU1: difference from baseline 
to follow-up 1; BL-FU2: difference from baseline to follow up 2.

Table III. Subject satisfaction at end of study

Variable

Verum
(n = 19)
n (%)

Placebo
(n = 9)
n (%) p-value

Pain
  Severe   0 (0) 1 (11.1) 0.482
  Moderate 10 (52.6) 4 (44.4)
  Mild   9 (47.4) 4 (44.4)
Clinical outcome
  Much better   3 (15.8) 0 (0) 0.272
  Somewhat better 10 (52.6) 4 (44.4)
  No change   6 (31.6) 4 (44.4)
  Somewhat worse   0 (0) 1 (11.1)
Willing to pay, €
  100–200   1 (5.3) 2 (22.2) 0.135
  Up to 100 13 (68.4) 3 (33.3)
  Nothing   5 (26.3) 4 (44.4)
Recommendation
  Yes 16 (84.2) 5 (55.6) 0.165
  No   3 (15.8) 4 (44.4)

Group differences were assessed using Fisher’s exact test.
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placebo-controlled trial, wherein no hair growth pro-
moting effect of PRP was observed, are rather sobering. 
There are many factors that may have influenced the 
outcome of this trial in comparison with other reports. In 
fact, there is no general consensus in the field regarding 
several potentially critical aspects of PRP treatment for 
hair restoration (42). These include the method used for 
preparing PRP for injection, and which characteristics of 
the PRP itself, such as platelet concentration, are critical, 
the number of treatments to administer, how frequently 
to administer treatment, the best mode of administration, 
and the volume of PRP injected per unit area (17–38). 
Other unknowns include the effect of co-treatments, such 
as concurrent or alternating use of medical treatments 
with PRP treatments, or the use of mechanical stimulation 
methods, such as microneedling in conjunction with PRP 
administration (36–38, 43–46). There has also been some 
indication that certain patients are better candidates for 
PRP treatment for hair loss than others; i.e. some patients 
may simply be non-responders (47), which may confound 
trial observations. Finally, other variables, which may 
account for differences in results reported from various 
trials, are the methods used in and the timing of clinical 
outcome assessment (17–38). Some of these topics are 
discussed in more detail below.

The best mode of preparation of PRP for use in the 
treat ment of hair loss, as well as its composition, have 
not been well defined. As illustrated by the large va-
riety of PRP preparation methods and range of platelet 
concentrations that have been reported (48–54), no 
consensus has yet been reached in the field (42). For 
example, while 1 study reported that 1.5 million platelets 
per microliter was the most therapeutically effective 
concentration (54), other studies have recommended 
lower platelet concentrations (48–53). Rodrigues et al. 
(18) analysed the potential correlation between platelet 
count and growth factor levels in PRP and hair growth 
following subcutaneous PRP injections, but none was 
found. In a recent review, Evans et al. (16) emphasized 
that use of a double-spin procedure gave better results 
(providing PRP with higher platelet concentrations), 
while studies using a single spin procedure, such as 
the current study, did not impart statistically significant 
results. According to the supplier of the “Yes” PRP kit 
utilized for PRP preparation in the current study (https://
yesprpkit.com/yes-prp-kit-2/test-results/), the PRP pre-
paration should comprise 6–10 times more platelets than 
at baseline. The normal range for platelets in healthy 
Caucasians is 150,000–450,000 per microliter (55). 
With regard to the absolute numbers of platelets being 
so different, it seems to be difficult to find a standardized 
preparation method that produces a product for each 
patient that has the same platelet count. Perhaps there 
is the need for an individual manufacturing process for 
each patient depending on their baseline platelet count. 
In sum, the field is currently lacking a standard with 

regard to preparation methods and platelet concentration 
in PRP for AGA treatment.

In published studies, the frequency of PRP treatment, 
as well as the total number of PRP treatment sessions, 
have varied substantially. The frequency of treatments 
has ranged from weekly to monthly to bimonthly ad-
ministration (17–38). Similarly, the total number of 
treatment sessions range from only 1 to up to 6 (17–38). 
While several groups have reported positive results with 
4-week treatment intervals, such as Cervelli et al. (22) 
and Gentile et al. (21), it should nonetheless be noted 
that others have reported negative results with 4-week 
and 2-week treatment intervals (23, 24). We chose to 
administer 5 treatments at 4- to 6-week intervals for the 
current trial, which, in order, is roughly in line with the 
regiments of other studies. 

The results of some studies have suggested an effect 
of the degree of alopecia in individual subjects in the 
outcome of PRP treatment. Dicle et al. (19) performed 
a randomized placebo-controlled crossover study on 25 
male patients with AGA (grades III–V) with treatments 
of PRP and placebo. The study randomized patients into 
2 groups. In the first phase of the study, group 1 patients 
received 3-monthly PRP treatments, while group 2 pa-
tients received monthly saline injections. After a wash-
out period of 3 months, the groups were switched and 
each group received a further 3 treatments. TrichoScan 
measure ments were assessed at baseline, at month 4, and 
again at month 9. No statistically significant increase in 
hair growth in group 1 was detected at the follow-up 
examinations, thus the primary endpoint of the study 
was not met. Interestingly, in the group that received 
saline in the first phase (control group), hair growth was 
detected after PRP injections in the second phase when 
comparing month 9 with month 4 and baseline (secon-
dary endpoint). The authors concluded that a greater 
proportion of patients with low-grade alopecia in the 
control group may have influenced this outcome. In a 
similar finding, a recent study from Qu et al. (30) has also 
suggested that PRP may be more beneficial for low-grade 
AGA patients. Juhasz et al. (47) recently speculated that 
the apparent lack of efficacy of PRP treatment may be 
due to a high number of non-responders. In this regard, 
it would be of interest to determine which patients have 
the best likelihood of benefitting from PRP treatment.

The best mode of PRP delivery is generally considered 
to be intradermal injection (56) as the proposed thera-
peutic mechanism of PRP is the activation of stem cells 
which, in turn, target the hair bulge and dermal papilla 
cells located in the dermis (39, 40). Interestingly, Rod-
rigues et al. (18) achieved hair growth by subcutaneous 
injections, suggesting that mechanical stimulation alone 
may also promote hair growth. Similarly, other studies 
have reported hair growth promoting effects after mi-
croneedling (43–46) or after inserting threads into the 
scalp (57–60), observations that further support this 



A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

5/7Platelet-rich plasma for androgenetic alopecia treatment

Acta Derm Venereol 2020

hypothesis. Moreover, several studies (34–38) used PRP 
as a co-adjuvant in combination with other treatment 
modalities, such as microneedling, topical minoxidil or 
oral finasteride, which may gain additive or synergistic 
effects and probably significantly influence the outcome, 
but gives no information regarding the effect of each 
individual drug. 

Another aspect that has varied widely among published 
studies is the timing of follow-up examinations after 
treatment (17–38). In the current trial, 4-week and 
6-month follow-up time-points were chosen to assess 
short-term and long-term improvements, respectively. 
The selection of these time-points was loosely based on 
observations from a previous study by Gkini et al. (29), 
which reported observable hair growth both early in the 
study (6 weeks after the first PRP injection) as well as 6 
months after the last PRP injection. Interestingly, other 
studies using similar time-points have shown apparently 
conflicting results. For example, Schiavone et al. (33), 
Singhal et al. (26), Alves & Grimalt (20) and Rodrigues 
et al. (18) all demonstrated hair growth 3 months after 
the last injection, whereas Ayatollahi et al. (24) reported 
negative results at the same time-point. Other studies, 
such as those reported by Cervelli et al. (22), reported 
hair growth using short-term follow-up time-points 
directly after the last treatment, whereas Mapar et al. 
(23) did not observe a hair growth promoting effect 
directly after the last treatment. With the exception of 
one study, no long-term follow-ups were performed. In 
this study from Gentile et al. (21), progressive hair loss 
was observed in 20 percent of subjects 12 months after 
PRP injections. This seems to be a logical outcome, as 
AGA is a chronic progressive condition and therefore 
subsequent treatments may be required to maintain the 
effect. This observation is of some clinical significance, 
as the high cost of PRP treatment precludes its use over 
longer time periods for many patients (61). In sum, the 
disparity in published results underscores the difficulty 
of finding appropriate time-points for evaluation.

It should be noted that the inconclusive nature of some 
PRP studies may not be due only to follow-up timing. 
For example, across published studies, there is also a lack 
of systematic evaluation of hair growth parameters (e.g. 
TrichoScan measurements) (27–34). Furthermore, seve-
ral trials have assessed hair growth using only a single 
method, such as the hair-pull test or before and after 
pictures, to evaluate treatment efficacy, rather than collec-
ting multiple measurements (27–34). Half-head studies 
are common in the literature (17, 19–21); however, this 
design may be problematic due to the risk of potential 
carry-over effects, as each patient is included in both the 
treatment and control groups. Other general limitations 
of PRP trials have included small sample sizes (17–38) 
or the absence of control groups (27–34). With regard 
to the current study, the small sample size was only one 
of the limitations. In addition, the area measured for hair 

density and thickness was quite small; and it cannot be 
excluded that assessment of a larger scalp area (though 
unlikely) or using another treatment protocol may have 
revealed at least a modest PRP treatment effect.

Interestingly, out of the 3 published randomized con-
trolled PRP trials reporting no improvement after PRP 
injections (23–25), 2 noted patient satisfaction despite the 
negative results (24, 25). A similar observation was made 
in the current study. Although PRP treatment provided 
no measurable improvement, the majority of subjects 
in both the placebo and PRP treatment groups were at 
least partially satisfied with the result and indicated a 
willingness to pay for the treatment and to recommend 
the treatment to others. This positive assessment despite 
no measurable improvement is likely attributable to the 
placebo effect, a complex neurobiological phenomenon 
described in several research articles (62–64).

In conclusion, our results suggest that treatment with 
PRP as a monotherapy does not improve hair growth in 
men with AGA. Although numerous trials have suggested 
that PRP benefits at least a subset of AGA patients, sub-
stantial differences in trial design has made it difficult 
to draw concrete conclusions about its clinical efficacy. 
Furthermore, the development of a reliable clinical pro-
tocol has not yet been possible. Parameters for further 
development in the field include the process for prepa-
ring PRP, eligible subjects, mode of delivery, timing of 
treatment and usefulness of combination therapy. Thus, 
PRP and a standardized treatment protocol for its use, in 
light of the current low level of evidence, must be further 
evaluated in a large, randomized, placebo-controlled 
multicenter study.
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