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ABsTrACT 
The use of Platelet Rich Plasma (PRP) in cosmetic medicine is 
now well established and documented. Hair applications became 
available over the last  8 years. The two main fields of application 
for PRP are hair regrowth (androgenic alopecia, alopecia areata) 
and surgery (to improve hair transplants). Indeed, some of the 
treatments that exist in this field  provide quantifiable results. 
In this study, the authors conducted an objective evaluation of 
androgenic alopecia for over 2 years.  The study consisted of 

70 patients and each case is documented by digital parameters 
(hair density, diameter, ratio terminal vellus) and standard 
photography. Follow-up 3 months after treatment, the authors 
observed an increase in hair density of 19%, which reached 38% at 
12 months. The authors believe it would be suitable to consolidate 
these results with other evaluations of the same type, carried out 
by other teams and gradually define the best protocols in order to 
maximise the results.

A
ndrogenic AlopeciA is An 
extremely common disease that affects 
both men and women. in normal hair 
loss, less than one hundred hairs fall 
each day and are replaced by new 
thick hair. in the evolution of male and 

female pattern baldness, the new hair is fine and thin 
(intermediate hair or miniaturised hair). Male and 
female baldness usually progresses in a defined pattern. 

The most publicised medical treatment available for 
male pattern baldness is 5% minoxidil lotion and 2% 
minoxidil for female baldness. Side-effects of minoxidil 
are minimal but include itching, eczema, and 
hypertrichosis in females. For male baldness, finasteride 
taken orally and daily (1 mg) inhibits the 5α reductase 
from forming dihydrotestosterone (DHT) and may lead to 
decreased libido. Spironolactone (in US) appears to be a 
competitive inhibitor of DHT-receptor binding. 

Cyproterone acetate (in Europe) can effectively block 
increased levels of male hormones that cause hair loss in 
some women.

A new interest in preventing baldness has been 
stimulated by cellular therapy with platelet rich plasma 
(PRP) injected directly into the scalp. 

Aiming for better tolerance, an easier process, and high 
satisfaction rates, researchers and doctors have been 
looking for improved treatments in this field for a number 
of years. In this context, PRP takes a prominent place. PRP 
is defined as an autologous concentrated preparation of 
platelets and their associated growth factors in a small 
volume of plasma. The revitalisation qualities of the 
platelets are well known and have been used for 30 years 
in various specialties such as plastic surgery, dermatology, 
rheumatology, and dentistry. The first publication on this 
subject goes back to 19751 and publications of its use on 
the scalp date back to 2007. PRP eliminates concerns 
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for disease transmission and minimises possible 
side-effects.

The challenge remains to evaluate the results with 
objective parameters2.

Epidemiology
The prevalence and severity of pattern hair loss increases 
with age and the greatest incidence is in caucasian 
people. In general, 30% of caucasian males are affected 
by the age of 30, 50% by age 50, and 80% by age 70. In 
women, 13% of premenopausal women have some 
evidence of pattern hair loss. However, the incidence 
increases in women around the time of the menopause 
and may affect 70% of women over the age of 65 years3.

Physiological consideration

The process begins by performing a blood sample on an 
anti-coagulated tube with separating gel. The tubes are 
then centrifuged for a few minutes (speed and time 
depend on the kit protocol). owing to their density the 
red cells fall to the bottom of the tube. on the upper-part 
of the tube the plasma and the platelets can be found.

once in the dermal layer, platelets are activated, they 
inflate and the growth factors are released. Platelet 
activation is a natural reaction when a traumatic process 
occurs in tissue (injection or injure). Activation can also 
be provided by adjunction of CaCl2 or thrombin. In this 
series, the authors’ did not use any activator. The most 
important growth factors for hair application are: 

 ■ Platelet derived growth factor (PDGF) stimulates the 
growth of dermal mesenchyme4 

 ■ Vascular endothelial growth factor (VEGF) creates 
neoangiogenesis, as well as increases and improves 
hair growth and hair size 5–8

 ■ Epidermal growth factor (EGF) stimulates mitosis of 
epithelial cells and fibroblast, and improves the rate of 
anagen, the active growth phase of hair follicles 9, 10

 ■ Insulin like growth factor (IGF) slows down apoptosis11 
 ■ Fibroblast growth factor (FGF) stimulates the 

proliferation and differentiation of keratinocytes and 
endothelial cells12 

 ■ nerve growth factor (nGF) strongly stimulates hair 
growth and slows down apoptosis. nGF has a 
modulating effect on the hair depending on the 
receptor with which it interacts. nGF also acts as 
stress-mediators. This is certainly a good way to 
explain the correlation between stress and hair loss13.   

Previous studies
There are three applications in the hair-loss field: 
androgenic alopecia, alopecia areata, and hair graft. 
Regarding PRP evaluation in androgenic alopecia, there 
are five published studies.

The first study from Sorbellini et al14 exhibited an in 
vitro study conducted on 50 patients. Twelve follicles 
were taken from each patient, four follicles were induced 
with PRP, four in Ringer’s solution, and four in standard 
solution. The mitotic activity was then measured. 
According to the results, the PRP group showed a 
significant increase of mitotic activity and a reduction of  
apoptosis. 

The purpose of the next study by Takikawa et al15 was 
to determine whether there was a difference between 
simple PRP injections and PRP containing deltaparine 
and protamine microparticles, which acted as carriers for 
growth factors in the PRP. The study was conducted on 
26 volunteers with thin hair who received five local 
treatments. PRP improved hair density in 16% at 12 weeks. 
There was no significant difference on the hair density 
improvement with or without deltaparine.

In the third study, Greco and Brandt16 demonstrated 
that infusing growth factors into the scalp did reverse 
miniaturisation over an 8 month period when compared 
to control. They observed an increase of 9.7% in average 
hair shaft diameter at 4 months and then 6.1% at 8 months 
in the treatment group. 

Figure 1 (left)

Figure 2 (right)

Figure 3 

Figure 4
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In the fourth study by Sciavone et al, researchers 
explored the possible clinical benefit of injecting platelet-
derived growth factors into the scalp of patients using a 
specific autologous blood concentrate. Two injections of 
a leukocyte platelet-rich plasma (L-PRP) with the addition 
of concentrated plasmatic proteins were administered at 
baseline and after 3 months in 64 patients. 
Macrophotographs were taken at baseline and after 
6 months, and two independent evaluators rated them 
using the Jaeschke rating of clinical change. Some 
improvement was seen in all patients by one evaluator 
and in 62 by the other17.

In the fifth study, Li et al showed that injection of mice 
with activated PRP induced faster telogen to anagen 
transition than in control mice18.

Objective of the evaluation
This article intends to retrospectively evaluate a cohort 
of 70 patients with progressive androgenic alopecia. 
These patients underwent a combination therapy with 
injection of platelet extracts prepared using a PRP kit, and 
a rotary single-use multipuncture instrument 
(dermaroller). 

Materials and methods 
PRP was prepared using the PRP kit (Figure 1) through a 
one step procedure. A total of 30 ml of blood was 
transferred to PRP tubes containing acid-citrate dextrose 
modified solution (additive/blood ratio of 1:5.67) and 
separating gel (1:5). Two tubes have been used for each 
procedure (60 cc). The PRP tube was then centrifuged 
(1500 g for 10 minutes at room temperature) resulting in 
blood separation into three layers: an erythrocyte and 
granulocytes layer at the bottom of the tube beneath the 
gel, a PRP layer in the middle, and a platelet-poor plasma 
(PPP) layer at the top of the tube. The PPP layer was drawn 
out (13±1 ml) and the remaining plasma (5±1 ml) was 
gently mixed onto the gel surface where 85%±5% of the 
platelets are present, creating the PRP. 

The remaining materials used in this study include: 
 ■ A dedicated centrifuge 
 ■ A 1.5mm dermaroller, (Figure 2) designed to make 

micropunctures on the surface of the scalp 
 ■ Digital phototrichogram (Figure 3) with capillary 

measurement software developed by the authors’ 
team

 ■ Photographs (Figure 4) with six incidences: front, 45°, 
90°, 135°, 180°, and side.

Inclusion and exclusion criteria
The inclusion criteria consisted of: 

 ■ Men and women
 ■ 20 to 80 years old
 ■ Androgenetic alopecia stages II–VI of the norwood-

Hamilton scale, or 1–3 from the Ludwig scale.
The exclusion criteria consisted of: 

 ■ History of cancer
 ■ Use of anticoagulants or blood products
 ■ Scalp active skin infection
 ■ Haematological diseases

 ■ Pregnancy.

Methodology
Seventy patients (31 males and 39 females) were recruited 
for the study. Digital measurements (tattoo mark, hair 
density, diameter, and ratio) and standard photographs 
were taken from each participant. In all, 60 cc of blood 
was drawn and 10 cc of PRP was processed. Following 
local anaesthesia, the scalp was first traumatised with a 
1.5 mm microneedling roller and then injected with the 
PRP. Patients underwent two sessions 3 months apart. no 
external activation has been provided.

Schedule
Before the procedure could take place, a prior 
consultation with haematologic analysis and informed 
consent was required.
 
First treatment on day 0

 ■ Signature of informed consent
 ■ Photographs taken from six different angles
 ■ Digital phototrichogram for measurement of capillary 

density and the diameter of the hair in an area 
identified by two micro-tattoos

 ■ Local anaesthesia, application of the dermaroller and 
injection of PRP.

Second treatment on day 90
 ■ Photographs taken again from the same six angles
 ■ Digital phototrichogram
 ■ A search for side-effects
 ■ Local anaesthesia, application of the dermaroller, and 

injection of PRP.

Examination on day 180, 270, and 360
 ■ Photographs taken again from the same six angles
 ■ Digital phototrichogram
 ■ A search for side-effects.

Treatment with PRP and dermaroller
First, a local anaesthesia injection of 1% lidocaine must be 
given prior to use of the dermaroller or intradermal 
injections of PRP.

In order to allow better diffusion of the PRP, multiple 
perforations were conducted on scalp areas affected by 
the process of androgenic alopecia using a single-use 
dermaroller instrument with peaks of 1.5 mm.

next, treatment with PRP involves the injection of 10 cc 
of PRP obtained by centrifugation of the PRP kit with the 
centrifuge pre-programmed for this purpose. The 
injections will cover the area of the affected scalp. The 
preparation of the PRP was made in accordance with the 
operating instructions of the kit manufacturer.

Review of side effects
Common side-effects associated with PRP injections and 
dermaroller include the following: 

 ■ Pain
 ■ Redness
 ■ Pruritis
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 ■ oedema
 ■ Haematoma
 ■ other.

Results at 3 month 
Density 
At day 90, the authors observed an improvement of 19.7% 
in hair density, which they believed to be a very 
interesting result coming 3 months after the first session. 
The patients reported no more hair loss after 2 or 3 weeks 
after their first session. However, an initial acceleration of 
the fall due to the telogen expulsion was observed in 
some patients.

The repartition of the improvement was found to be 
very close between terminal and vellus hair (terminal 
+30.8% and vellus +28.3%). Hairs are considered as vellus 
if the diameter is <40 microns.

The percentage of improvement is defined as: (density 
at 3 months minus initial density) divided by initial 
density. It is not the number of new hairs.

Regarding sex, (Figure 5) the authors observed a small 
advantage for the men in density variation (21.3% against 
18.5% for the women).

Regarding age, better results on density change were 
witnessed in patients over the age of 60 (30.6% against 
17% for those under 60 years of age) (Figure 6).

Regarding stage, results were not as responsive for men 
in stages II and VI of the norwood-Hamilton scale (Figure 
7). Statistically, a clear correlation cannot be established 
between the results and the stages of hair loss for men. 
on the other hand, the female group showed higher 
values on stage 3 (25.3%) vs stages 1 and 2 (17%).

Diameter
At day 90, the mean diameter does not change (+0.3%). 
Regarding sex, the authors observe a little advantage for 
the women (+1.96% against -1.82% for the men).

Regarding age, results are not so positive on diameter 
after 60 years (-4%). It seems that there is a correlation 

between hair density and the growth of new thin hair, so 
the mean diameter decreases.

Regarding stage, the authors could not establish a 
correlation regarding the stage for men. For women, they 
clearly observe a correlation on stage (stage 1: -5.31%, stage 
2: +2.05%, and stage 3: +10.05%).

Telogen/vellus ratio
The results concerning the ratio are comparable with the 
diameter evolution.

over the 90 day period, the authors observed many 
differences as illustrated by the digital hair image in  
Figure 8. As can be observed in Figure 8, the two images 
were taken exactly in the same place. The highlighted 
area shows the variation in hair density, which is 
changing from 3 to 5, 0 to 1, 2 to 3, and 2 to 3. This is a very 
important result that confirms clearly the effect of PRP 
on density.

The results can be seen in the macrophotographs 
before and 3 months after one PRP session (Figure 9).

Results at 12 month
Following 12 months from the first treatment, only 46 
patients (out of the intial 70) were still involved in the 
study due to several causes:

 ■ Distance (7): The PRP procedure is not often used, so 
recruitment is not local but rather national or 
international. This explains the monitoring difficulties

 ■ Pain (2): This is not a painless procedure and pain 
evaluation is between 2 and 5 on a 10 point scale

 ■ Loss of tattoo (1): Despite a standardised technique, 
sometimes the skin does not keep the pigment.

 ■ not enough of a result and the patient did not return 
(4)

 ■ Unknown (10).

Density
At 12 months, after two sessions of PRP, an improvement 
of 38% in density variation (Figure 10) was observed. This 
is a very important evolution. For most of the patients, 
the improvement was observed at about 6–8 months. 

Another way to evaluate the evolution is to observe 
the density in absolute value (Figure 11).  The initial mean 
was 128 hairs/cm² and it increased to 161/cm² at 12 months.

However, the more accurate way is to evaluate the 
result is by using base 100 (Figure 12). This formula is 
often used in financial statistics to evaluate the yield of 
an investment. Values are converted as if every patient 
had an initial density at 100 hairs/cm². In this study, we 
obtained the following values: 100 – 115 – 122 – 121 – 123.

Looking at Figure 12, the yield is 23% and it seems to be 
a good reflection of the clinical reality. Looking at the 
curve, it is not linear as you would expect with the 
density variation. The curve has a logarithmic aspect and 
has a progression stage (6 months) and then a stabilisation 
stage. This is the translation of the physiological function. 
The procedure does not create new follicles. If it was so, a 
linear curve should be evident. Instead, the procedure  
stimulates a lot of follicles that are not strong enough to 

Table 1
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provide hair but are not yet dead. ‘new’ hair grows but not 
new follicles. Usually, one session every year seems to be 
enough to keep the benefit. In a few cases, when a 
decrease is observed at 9 months, the authors provide 
two sessions every year.

The result can be seen on the macrophotographs 
before and 12 months after two PRP sessions (Figures 13–
14).

Regarding sex, at 3 months women witnessed a slight 
delay. At 12 months, they recovered a clear advantage 
with 55% improvement (only 40% for the men) (Figure 15).

Regarding age, better results on density after 60 years. 
(126%, against 36% under 60 years of age)  (Figure 16).

Again regarding stage, the authors could not establish a 
correlation regarding the stage for men. For women, the 
authors clearly observed a correlation on stage 1: 16.55%, 
stage 2: 28.23%, and stage 3: 233.63% (Figure 17).

Diameter
Globally, no significant changes were observed. However, 
focusing on women in stage 3, the authors observed a 
very positive evolution stage 1: -14%, stage 2: -1%, and stage 
3: +36%. 

The authors looked to see if there was a correlation 
between improvement and initial value. no statistically 
valid correlation with linear regression for either men or 
women was found.

Side-effects
Pain is always present (from 2 to 5 on a 10 point scale). It is 
not a painless procedure and it could be useful to use 
analgesic gas. For one patient a preauricular lymph node 
occurred on the second day and disappeared 
spontaneously 2 days later.

Limit of this evaluation  
It is impossible to take measurements all over the scalp. 
Therefore, the authors had to choose an evaluative area 
to see the changes brought about by the procedure. 
nevertheless, the results can be different between areas. 
For example, an 18% improvement was observed on the 
border line for a man in stage 5, while no changes were 
detected on the vertex area.

Using adhesive also posed an issue. Before taking the 
digital phototrichogram, the authors cut the hair very 
short and used an adhesive tissue to take away hair 
fragments in order to get a clear picture. The hypothesis 
cannot be excluded that some telogen hair was present 
in the area and was subsequently removed.

The authors’ protocol used two therapeutic 
parameters: PRP and microneedling. Even if clinical 
experience shows that the most important effect is due 
to the PRP, this evaluation is unable to prove it. The goal 
was to get the best result for the patient and the authors 
are evaluating other studies with different protocols 
(without microneedling, with activation, and with less 
quantity) and wll soon be able to quantify the result and 
improve the protocol.

The number of patients who dropped out of the study 
before the 12 month follow-up was high but this is not a 

prospective study, this is a retrospective evaluation.

Conclusion
In conclusion, the authors evaluated 70 cases of 
androgenic alopecia over a period of 3 months, and 46 
cases over 12 months post-treatment with PRP. They  
observed an improvement of 19.7% for the density 

Figure 5 (Top left)
Figure 6 (Top right)

Figure 7 

Figure 8 (A) digital image taken on day 1, and (B) at the same place on day 90 showing the change in 
hair density

Figure 9 (A) Before, and (B) 3 months after one PRP session
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variation at 3 months that reached 38% at 12 months.  The 
aspect of the curve suggests that new follicles were not 
being produced, and the authors believe that PRP 
treatment stimulates many live follicles that are not 
strong enough to provide hair. Therefore, ‘new’ hair is 
observed, but not new follicles.

Globally, concerning the diameter, no significant 
changes, except for advancing age (60–80 years) and 
women in stage 3, were observed.

It would be useful to consolidate these results with 
other evaluations of the same type, provided by other 
teams and gradually define the best protocols for the best 
results.

 Declaration of interest None 
 

 Figures 1-17 ©  

Figure 10

Figure 13 (A) Before and (B) 12 months after two PRP sessions

Figure 14 (A) Before and (B) 12 months after two PRP sessions

Figure 11 mean density

Figure 12
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 This article intended to 
retrospectively evaluate a 
cohort of 70 patients with 
progressive androgenic 
alopecia.

 These patients 
underwent a combination 
therapy with injection of 
platelet extracts (without 
any activation) and a rotary 
single-use multipuncture 
instrument. Digital 
measurements (tattoo 
mark, hair density, calibre, 
and ratio) and standard 
photographs were taken 
from each participant.

 An improvement of 
19.7% for the density 
variation at 3 months, 
reaching 49% at 12 months 
was observed

 Concerning the caliber, 
no significant changes, 
except for advancing age 
(60–80 years) and women 
in stage 3 were observed
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