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1. Introduction

Androgenic alopecia, which is explained by abnormally

elevated activity of the enzyme 5a-reductase type 2 at the level

of the hair follicles in the temporal, frontal and vertex areas [1],

induces an esthetic prejudice. Injections of platelet-rich plasma

(PRP) into the scalp are one of the new therapies used to slow down

the onset of androgenic alopecia and to treat it. PRP is an

increasingly widely used biomaterial prepared by recovering,

separating and concentrating patient platelets from a blood draw

[2]. The preparation methods are increasingly well mastered and

abundantly described in the literature, including methods

employing commercial kits [3]. Platelets are cells of interest with

respect to cell proliferation and differentiation since they can

release numerous growth factors and cytokines [4], which attract

and stimulate endothelial and stem cells [5].

Hair growth, known as the anagen phase, consists of the

proliferation and maturation of progenitor cells derived from the

bulge stem cells [6,7]. The cells giving rise to hair growth are of at

least 3 types [8]: slow-multiplying stem cells present in the hair

follicle bulge, fast-multiplying progenitor cells which derive from

stem cells and mesenchymal cells which are present in the dermal

papilla.

Certain growth factors, of which EGF, FGF and TGF, contribute to

hair growth regulation and control as shown in several studies

[7,9–11]. Those growth factors are present in PRP [4] and thus

available, from a blood sample, in an autologous manner, i.e. they

are derived from the patient himself.

PRP injections may stimulate the growth of hair affected by

locally increased activity of the enzyme 5a-reductase. Currently,

the reference treatment is hair transplantation, which is an

onerous surgical procedure requiring a donor site. This makes PRP

injections attractive if they are effective.

The aim of this literature review was to evaluate the efficacy of

PRP injections into the scalp of patients with androgenic alopecia,

to determine the methods of use and to identify any adverse

effects.

2. Material and methods

A literature review was conducted in February 2017 after

searching the Pubmed and the Google Scholar databases with the
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A B S T R A C T

The aim of this literature review was to evaluate the effects of PRP injections into the scalp of patients

with androgenic alopecia. A literature review was conducted using the Pubmed and Google Scholar

databases with the search terms ‘‘platelet-rich plasma’’ or ‘‘platelet-rich fibrin’’ and ‘‘hair’’ or ‘‘alopecia’’

or ‘‘androgenic alopecia’’. The publications included had to clinically assess the efficacy of PRP injections

in patients with androgenic alopecia. Out of the 32 publications retrieved, 14 publications were included,

of which 3 randomized, 4 prospective controlled, 4 prospective uncontrolled and 3 retrospective studies.

Seven out of 9 studies reported a significant increase of hair density ranging between 12.3 and 45.9 hairs/

cm2, (i.e. 19–31% hairs/cm2). Four studies assessed hair loss with the traction test and found a negative

result after treatment in more than 95% of patients. Regarding hair thickness, 1 study reported an

increase in hair diameter of 46.4% and 1 reported an increase of 106.4% of the ‘‘Hair mass index’’. Overall,

the use of PRP injections in patients with androgenic alopecia seems effective with respect to promoting

lost hair regrowth, decreasing hair loss and increasing hair thickness. The effects appear to be

progressive from the first injection session, to peak after 3 to 5 sessions and to be attenuated in the

absence of further injections. No major adverse effect was reported in the 14 clinical studies.
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search terms ‘‘platelet-rich plasma’’ or ‘‘platelet-rich fibrin’’ and

‘‘hair’’ or ‘‘alopecia’’ or ‘‘androgenic alopecia’’.

In order to be included, the publication had to clinically assess

the efficacy of PRP injections in patients with androgenic alopecia.

There was no publication date deadline. The publications could be

written in English, French, Spanish, Italian or German.

The exclusion criteria consisted of the following: case reports,

letters or reviews without any clinical trial, studies assessing PRP

injections in association with another procedure or treatment,

studies in patients with alopecia of a non-androgenic etiology, and

in vitro and animal in vivo studies.

The primary endpoint was the hair regrowth as assessed by hair

density, i.e. the number of hairs/unit area. The validated methods

of measurement of hair density are phototrichograms [12],

phototrichoscans [13] (which is a modified computerized Photo-

trichogram), and validated scores like the ‘‘Hair density Index’’

[14], which is the product of hair density and hair thickness

assessed at the same time.

The secondary endpoint was hair loss, which can be assessed by

the traction test [12]. This validated and well described method is

the number of extracted hairs when a clinician grasps between his

thumb, index and middle finger a bundle of approximately 50–60

hairs and tug them away firmly.

The others endpoints were hair thickness, which can be assessed

by the hair diameter, the injections protocol and the side effects.

3. Results

The search retrieved 32 publications of which 18 were excluded

for the following reasons: 5 publications consisted of letters

without any clinical trial [15–19]; 2 publication were literature

reviews which did not focus on the use of PRP for androgenic

alopecia [20,21]; 1 publication was only an abstract [22];

1 publication was a case report [23]; 2 publications evaluated

PRP injections as adjunctive therapy with polydeoxyribonucleo-

tide injections [24], or with deltaparine and protamine micro

particles [25]; 1 publication evaluated hair transplants soaked

with PRP before transplantation [26]; 3 publications evaluated PRP

injections in patients with alopecia areata [27–29] and 3 publica-

tions were in vitro or animal in vivo studies [30–32].

The flowchart is presented in Fig. 1. The results are presented in

Table 1.

Literature review on  Pubmed  and Google Scholar 

with the search te rms: 

(Platelet-Rich Plasma OR  Platelet-Rich Fibrin) and (Hair 

OR Alopecia OR  Androgenic Alopecia). 

Eligible studies: 32 

1 - Studies evaluating the 

clinical effects of  PRP 

injections into the scalp of 

patients with androgenic 

alopecia. 

2 - Languages: English,  

French,  German a nd 

Spanish°  

Studies included: 14 

Studies excluded: 18 

1 - Letters with  no  cl inical 

study (n = 5 ) [15-1 9] 

2 - Literature reviews with no 

clinical study (n = 2 ) [20- 21] 

3 - Abstract  only (n = 1 ) [22] 

4 - Case report (n  = 1)  [2 3] 

5 - Combination with o ther  

procedures (n = 2)  [24, 25 ] 

6 - Evaluation of hair  

transplants soaked with PRP 

before t ranspla ntation  (n  = 1) 

[26] 

7 - Evaluation of PRP  

injections in  patients with 

alopecia a reata  (n = 3 ) [27,  28,  

29] 

8 - In  vitro or  animal in viv o

studie s (n = 3)  [30, 31,  32] 

Fig. 1. Flowchart.
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Table 1

Results.

Name, year Design, number of patients Injection protocol

Protocol duration

Results for hair density, traction

test, hair thickness, subjective

assessment and satisfaction

Adverse effects

Gentile et al. 2015

[33]

Randomized, 20 patients 3 sessions of injections of PRP at

intervals of 1 month

Control areas: 3 sessions of

normal saline injections

Mean increase in the number of

hairs of 45.9 hairs/cm2 for the

treated areas vs. mean decrease of

5.6 hairs/cm2 for the control areas

(P < 0.05)

Histological analysis: increase in

the number of follicles, increase in

the Ki67 cell division index of the

bulb bulge stem cells, increase in

the thickness of the epidermis

No adverse effect

Alves et al.

2016

[34]

Randomized, double-blind,

25 patients

3 sessions of injections of PRP at

intervals of 1 month

Control areas: 3 sessions of

normal saline injections

Mean increase in the number of

hairs of 12.8 hairs/cm2 for the

treated areas vs. mean decrease of

2.1 hairs/cm2 for the control areas

(P < 0.05)

Not described

Mapar et al. 2016 [35] Randomized, single-blind,

17 patients

2 sessions of injections of PRP at

intervals of 1 month

Control areas: 2 sessions of

normal saline injections

Mean decrease in the number of

hairs of 2.2 hairs/cm2 for the

treated areas vs. mean decrease of

0.2 hairs/cm2 for the control areas

(P > 0.05)

Not described

Puig et al. 2016 [37] Prospective, double-blind,

controlled, 26 patients

1 session of injections of PRP

Control areas: 1 session of

normal saline injections

No improvement in hair count

No improvement in hair mass index

13.3% of patients of the PRP group

(vs. 0%) claimed to have

experienced improvement in hair

loss and hair thickness

26.7% of patients of the PRP group

(vs. 18.2%) reported that their hair

felt coarser or heavier

No adverse effect

Singhal et al. 2015 [38] Prospective, controlled,

20 patients

Treated group: 4 sessions of

injections of PRP at intervals of

2 weeks

Control group: Minoxidil�C

treatment

Negative result of the traction test

for all the treated patients

Subjective improvement in hair

growth in the treated group but not

in the control group

Headache resolving on

paracetamol

Cervelli et al. 2014 [39] Prospective, controlled,

10 patients

Treated areas: 3 sessions of

injections of PRP at intervals of

1 month

Control areas: 3 sessions of

normal saline injections

Mean increase in the number of

hairs of 27.1 hairs/cm2 for the

treated areas vs. mean decrease of

2.1 hairs/cm2 for the control areas

(P < 0.05)

Histological analysis: increase in

the Ki67 cell division index of the

bulb bulge stem cells, increase in

the number of follicles, increase in

follicle vascularization and increase

in epidermal thickness vs. the

untreated areas

No adverse effect

Kang et al. 2012 [40] Prospective, controlled,

26 patients

Treatment group: 2 sessions of

injections of PRP at an interval

of 3 months

Control group: placental

extract injections once per

week for 6 months

Mean increase in the number of

hairs: 29.2% at 6 months, i.e.

12.3 hairs/cm2

Mean increase in hair thickness of

46.4% at 6 months

Significant difference for the PRP

group with regard to increase in

thickness but not for the number of

hairs

Edema and erythema

after the injections

Schiavone et al. 2014 [41] Prospective, uncontrolled,

64 patients

2 sessions of injections of PRP at

an interval of 3 months

Subjective improvement on the

Jaeschke’s evaluation scale [49] in

62 out of 64 patients for 1 observer

and 64 out of 64 patients for the

second observer

Mean Jaeschke’s scale score of

3.2 for the first observer and 3.9 for

the second observer

No adverse effect

Gkini et al. 2014 [42] Prospective, uncontrolled,

20 patients

3 sessions of injections of PRP at

intervals of 3 weeks and

1 session 6 months after the 3rd

session

Negative traction test result for all

patients after the first 3 sessions

Increase in hair density from

143.1 to 170.7 hairs/cm2 after the

first 3 sessions, i.e. an increase of

19.9%

Subjective improvement in hair

growth on photographs

Mean patient satisfaction rate:

7.1/10

Pain and tenderness

after the injections
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Overall, 14 clinical trials assessed PRP injections alone in

patients with androgenic alopecia and were included in the review,

of which 3 randomized study [33–35] (level of evidence 2 [36]),

4 prospective controlled studies [37–40] (level of evidence 2 [36]),

4 prospective uncontrolled studies [41–44] (level of evidence 4

[36]), and 3 retrospective studies [45–47] (level of evidence 4 [36]).

3.1. Hair density

Among the 14 studies included, 9 studies assessed hair density

and 7 found an increase of hair density: 2 randomized controlled

studies [33,34], 2 prospective controlled studies [39,40] and

3 prospective uncontrolled studies [42–44].

The study of Gentile et al. [33] was a randomized double-

blinded trial on 23 patients treated with 3 sessions of injections of

PRP on a monthly basis or 3 sessions of injections of physiological

solutions. Hair density was assessed with Trichoscans and the

results showed a mean increase of 45.9 hair/cm2 in the treated

group versus a mean decrease of 5.6 hair/cm2 in the control group

(P < 0.05).

The study of Alves et al. [34] was a randomized double-blinded

trial on 25 patients treated with 3 sessions of injections of PRP on a

monthly basis or 3 sessions of injections of physiological solutions.

Hair density was assessed with Trichoscans and the results showed

a mean increase of 12.8 hair/cm2 in the treated group versus a

mean decrease of 2.1 hair/cm2 in the control group (P < 0.05).

The study of Cervelli et al. [39] was a prospective controlled

study on 10 patients treated with 3 sessions of injections of PRP in

one half of the alopecic scalp and 3 sessions of physiological

solutions in the other half. Hair density was assessed with

Trichoscans and the results showed a mean increase of 27.1 hair/

cm2 in the treated areas and a mean decrease of 2.1 hair/cm2 in the

control areas (P < 0.05).

The study of Kang et al. [40] was a prospective controlled study

on 26 patients treated with 2 sessions of injections of PRP at an

interval of 3 months or with weekly injections of placental extract.

Hair density was assessed with phototrichograms and the results

showed a mean increase of 29.2% of the hair density in the PRP

group (P < 0.0001).

The study of Gkini et al. [42] was a prospective uncontrolled

study on 20 patients treated with 3 sessions of injections of PRP at

an interval of 3 weeks. Hair density was assessed with photo-

trichograms and the results showed a mean increase of the hair

density from 143.1 hair/cm2 to 170.7 hair/cm2 (P < 0.05).

The study of Khatu et al. [43] was a prospective uncontrolled

study on 11 patients treated with 4 sessions of injections of PRP

every 2 weeks. Hair density was assessed with phototrichograms

and the results showed a mean increase of the hair density from

71 to 93.1 hair/cm2 (no statistical analysis).

The study of Sclafani [44] was a prospective uncontrolled study

on 15 patients treated with 3 sessions of injections of PRP on a

monthly basis. The primary endpoint was the ‘‘Hair density index’’

Table 1 (Continued )

Name, year Design, number of patients Injection protocol

Protocol duration

Results for hair density, traction

test, hair thickness, subjective

assessment and satisfaction

Adverse effects

Khatu et al. 2014 [43] Prospective, uncontrolled,

11 patients

4 sessions of injections of PRP at

intervals of 2 weeks

Negative result of the traction test

for 9 out of 11 patients

Mean increase in the number of

hairs from 71 to 93 hairs/cm2, i.e.

22 hairs/cm2

Mean patient satisfaction rate: 7.0/

10

Pain and redness

Sclafani, 2014 [44] Prospective, uncontrolled,

15 patients

3 sessions of injections of

platelet-rich fibrin at intervals

of 1 month

Increase in the hair density index of

25.2% at 1 month, 47.4% at

2 months, 106.4% at 3 months and

75.1% at 6 months

Patient satisfaction was greater in

the patients presenting with

limited alopecia vs. those with

Norwood stage 5 or 6

No adverse effect

Navarro et al. 2016 [45] Retrospective, controlled,

379 patients

2 sessions of injections of PRP at

intervals of 1 month

Control group: application of a

minoxidil solution 6 nights a

week for 4 months

Mean increase of the anagen

follicles proportion of 6.9% vs. a

mean increase of the anagen

follicles proportion of 4.6% for the

minoxidil group (P < 0.05)

Mean decrease of the telogen

follicles proportion of 5.7% vs. a

mean decrease of the telogen

follicles proportion of 2.6% for the

minoxidil group (P < 0.05)

Overall improvement in hair

volume and quality on photographs

No adverse effect

Betsi et al. 2013 [46] Retrospective, uncontrolled,

42 patients

5 sessions of injections of PRP at

intervals of 2 weeks

Decrease in the positive traction

test result from 90.5 to 0% after

3 sessions

Overall improvement in hair

volume and quality on photographs

Superior results for the patients

suffering from androgenic alopecia

for less than 2 years

Tender and numb scalp

after the injections

Navarro et al. 2015 [47] Retrospective, uncontrolled,

100 patients

2 sessions of injections of PRP at

intervals of 1 month

Mean increase of the anagen

follicles proportion of 6.9% and

mean decrease of the telogen

follicles proportion of 5.7%

Overall improvement in hair

volume and quality on photographs

All the patients were satisfied

No adverse effect
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[14], taking into account both the number of hairs and the

thickness of hairs, assessed with a specific device (Hair Check, Divi

international Co. �C ). The results showed a gradual increase in the

hair density index up to a mean increase of 106.4% (P < 0.05)

1 month after the third injections session. The index decreased to

75.1% 4 months after the last injection session.

Two studies did not find an increase of hair density. The study of

Mapar et al. [35] was a randomized single-blinded trial on

17 patients treated with 2 sessions of injections of PRP on a

monthly basis or 2 sessions of injections of physiological solutions.

The results showed a mean decrease of 2.2 hair/cm2 in the treated

group and a mean decrease of 0.2 hair/cm2 in the control group

(P > 0.05). The study of Puig et al. [37] was a prospective double-

blinded controlled study on 26 patients treated with 1 session of

injections of PRP or 1 session of injections of physiological solutions.

Hair density was assessed with phototrichograms and the results

showed no improvement in hair count or hair mass index.

3.2. Hair thickness

Hair thickness has been objectively measured in 2 studies. In

the study of Kang et al. [40], hair diameter increased on average of

31.3% (P < 0.0001) 3 months after the first injection session and

46.4% (P < 0.0001) 3 months after the second injection session.

In the study of Sclafani [44], the ‘‘Hair density index’’ [14] (was

composed of the hair density and the hair thickness). A part of the

increase of this index up to 106.4% was due to the increase of the

hair diameter, as it was shown on pre- and post-treatment

pictures.

Hair volume has been subjectively assessed in 4 studies. In the

study of Betsi et al. [46], which was a retrospective uncontrolled

study on 42 patients treated with 5 sessions of PRP at an interval of

2 weeks, in the 2 studies of Navarro et al. [45,47] which were

retrospective studies on patients treated with 2 sessions of

injections of PRP at an interval of 1 month and in the study of

Puig et al. [37], in which 33.3% of patients in the treated group

versus 27.2% in the minoxidil group (P > 0.05) found an improve-

ment of their hair thickness.

3.3. Hair loss

Hair loss has been assessed in 4 studies by the traction test

which became negative in over 95% of patients.

The study of Singhal et al. [38] was a prospective controlled

study on 20 patients treated with 4 sessions of injections of PRP at

an interval of 2 weeks. The traction test result was negative for all

patients after having received 4 PRP injections sessions.

The study of Gkini et al. [42] was a prospective uncontrolled

study on 20 patients treated with 3 sessions of injections of PRP at

an interval of 3 weeks and a last session 6 months after. The

traction test result was negative in all patients after the first of

3 injections sessions and became positive again 3 months after the

last PRP injection session. The effect appeared to be transient.

In the study of Kathu et al. [43], the traction test result was

negative in 9 out of 11 patients (82%) after 4 sessions of PRP

injections at an interval of 2 weeks.

The study of Betsi et al. [46] was a retrospective uncontrolled

study on 42 patients treated with 5 sessions of PRP at an interval of

2 weeks. The traction test result was negative for all the patients

after the third injections session.

In the study of Puig et al. [37] (1 session of PRP injection), 26.6%

of patients in the treated group vs. 27.3% of patients in the control

group (P > 0.05) found an improvement of hair loss. The high score

of subjective improvement of hair loss in the control group can

only be due to the placebo effect since physiological solution was

injected instead of PRP.

3.4. Patient satisfaction

In the prospective uncontrolled studies of Gkini et al. [42] and

Khatu et al. [43], the mean patient satisfaction rate were

respectively 7.1 and 7.0/10. In the retrospective uncontrolled

study of Navarro et al. [47] on 100 patients treated with 2 sessions

of PRP injections, ‘‘all the patients were satisfied’’ at the end of the

follow-up, i.e. 3 months after the last injection.

3.5. Side effects

No major adverse effect was reported in the 14 studies. No

iatrogenic alopecia, infection or abscess was reported. PRP

injections seemed to be very safe.

Five studies [38,40,42,43,46] reported a few episodes of local

pain, erythema and swelling post-injections but there was no

infection. In the study of Singhal et al. [38], some patients

experienced headache post-injections, which regressed on para-

cetamol.

3.6. Histological results

The histological analysis of the PRP-treated areas in the studies

of Cervelli et al. [39] and Gentile et al. [33] showed a significant

increase in the number of hair follicles, an increase in the thickness

of the scalp epidermis, an increase in vascularization between the

follicles and an increase in the Ki67 proliferation index [48] of

bulge stem cells and of the cells of the basal layer of the epidermis.

In the retrospectives studies of Navarro et al. [45,47], the

proportion of the anagen follicles increases of 6.9% in the PRP group

versus 4.6% in the minoxidil group (P < 0.05%) whereas the

proportion of telogen follicles decreased of 5.7% in the PRP group

versus 2.6% in the minoxidil group (P < 0.05).

3.7. Methods of injections

The total amount of PRP injected per treatment was between

1.5 mL and 12 mL: 6 studies [34,35,40,43,45,47] injected less than

4 mL and 7 studies [33,37–39,41,44,46] injected 8 to 12 mL. The

volume per injection was described in 7 studies [33,34,39–42,44],

and was between 0.05 and 0.15 mL/cm2 in 6 studies

[33,34,39,40,42,44]. The number of injections per session of

injections was described in 7 studies [33,34,39–42,44], about

20 injections were made in the study of Alves et al. [34], about

50 injections were made in 3 studies [40–42] and about

100 injections in 3 other studies [33,39,44]. The depth of injections

was described in 5 studies [35,37,41,42,44], 3 studies [35,42,44]

did intradermal injections, 1 study [37] did subcutaneous

injections and 1 study [41] injected in the ‘‘superficial scalp’’.

The localisation of the injections was described in 8 studies

[33,34,39,40,42–45] and was always the zones of androgenic

alopecia, i.e. the frontal, parietal and vertex areas. Regarding the

number of sessions of injections, 1 study [37] assessed 1 session,

5 studies [35,40,41,45,47] assessed 2 sessions, 5 studies

[33,34,39,42,44] assessed 3 sessions, 2 studies [38,43] assessed

4 sessions and 1 study [46] assessed 5 sessions. The intervals

between each session of treatment were 2 weeks in 3 studies

[38,43,46], 3 weeks in 1 study [42], 1 month in 7 studies [33–

35,39,44,45,47] and 3 months in 2 studies [40,41].

3.8. Methods of preparation of PRP

In 12 studies of this review [33–35,37,39–42,44–47], the PRP

was made with commercial kits like Selphyl�C [33,39,44],

Regenlab�C [42,46], Proteal�C [34], Tubex�C [35], Angel�C [37],

Smartprep�C [40], Biomet�C [41], and BTI�C [45,47]. The PRP was
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mixed with calcium before the injections in order to be activated in

11 studies [33–35,38,39,42–47]. Five studies [35,37,40–42]

assessed the platelet concentration of the PRP used and found

that it was increased between 2.75 [37] and 5.9 [40] times

compared to the baseline.

4. Discussion

Fourteen clinical studies specifically assessing PRP injections in

patients with androgenic alopecia were included in this literature

review. However, these studies did not have the same protocol for

the frequency and the amount of injections. Regarding the

methods of evaluation, they used the most common objective

non-invasive methods, which are phototrichograms [12], photo-

trichoscans [13], the ‘‘Hair density index’’ [14] and the measure of

the hair diameter. To be accurate, these methods need to assess the

exact same location on the scalp, which is not easily feasible in

practice. Others studies used global pictures [12] and traction tests

[12], which are much more subjective, but these methods are

reproducible and do not need to assess the exact same location of

the scalp.

Regarding hair regrowth, 7 studies (2 randomized trials [33,34],

2 prospective controlled [39,40] and 3 prospective uncontrolled

studies [42–44]) showed a significant increase in the number of

hairs ranging between 12.3 and 45.9 hairs/cm2 (i.e. 19% to 31%),

whereas 2 studies did not (1 randomized trial [35] and

1 prospective controlled study [37]).

Regarding hair loss, all the results were concordant and

clinically interesting. The traction test was assessed in 4 studies

and was negative for more than 95% [38,42,43,46] of the patients

treated with PRP injections. Furthermore, histological studies by

Navarro et al. [45,47] found an increase of the anagen follicles

proportion and a decrease of the telogen follicles proportion after

2 PRP injections, which can explain the improvement of the

traction test and hair loss.

Regarding hair thickness and hair volume, 2 studies found very

promising results since one showed an increase of the hair

diameter of almost 50% [40] and the other found an increase of the

‘‘Hair mass index’’ of more than 100% [44].

Furthermore, 8 studies [37,38,41,42,44–47] found subjective

improvements whether it was for hair loss, hair volume, hair

quality or scalp coverage.

With regard to histology, 2 studies [33,39] showed similar

results that may underlie the clinical efficacy of PRP injections: an

increase in the Ki67 index of cells at bulge level, and an increase in

local vascularization which may improve hair growth.

In vitro and animal in vivo studies have also shown the effects of

PRP at the cell level. The in vivo studies by Li et al. [30] and

Rastegard et al. [32] generated similar results showing that PRP

increased the proliferation of the cells of the dermal papilla and the

activity of the signaling pathways involved in hair growth.

Moreover, the study of Miao et al. [31] evidenced that the

adjunction of PRP with epidermal stem cells and cells of the dermal

papilla increased the formation of new follicles and the growth rate

of murine fur.

Therefore, despite the lack of high level of evidence data, PRP

injections into the scalp of patients with androgenic alopecia

seemed to have 3 different ways of efficiency: hair regrowth,

decrease of hair loss and increase of hair thickness.

Only minor side effects, like local pain, erythema and swelling

were reported in the 14 studies included. There was no infection,

no abscess and no iatrogenic alopecia reported. Thus, injections

of PRP for androgenic alopecia seemed to be a very safe

procedure.

The analysis of the injections methods showed that most of the

studies [33,34,39,40,42,44] realized injections of about 0.1 mL/

cm2, and injected the PRP in or just below the dermis

[35,37,41,42,44].

The analysis of the protocols did not enable the determination

of a number of sessions or a between-session interval that was

more effective since the studies were not sufficiently numerous,

the number of injection sessions ranged from 1 to 5, and the

between-session intervals ranged from 2 weeks to 3 months.

However, 2 studies suggested that the effects were transient. The

study of Sclafani et al. [44] showed that the ‘‘Hair density index’’

decreased 4 months after the last session and the study of Gkini

et al. [42] generated similar results with an increase of the traction

test and a decrease of the hair density 4 months after the last

injections session.

The PRP used were prepared with commercial kits in 12 studies

[33–35,37,39–42,44–47] and were activated with calcium in

11 studies [33–35,38,39,42–47]. Even though the control of the

platelet concentration seems to be crucial, only 5 studies

[35,37,40–42] controlled their PRP, which did not enable the

determination of a more effective platelet concentration for

androgenic alopecia.

Maintenance treatment seems therefore indispensable in order

to delay the long-term progression of androgenic alopecia. An

appropriate protocol for use of PRP may be an initial treatment

with 3 injections sessions at an interval of 1 month and a

maintenance treatment every 3 months.

5. Conclusion

Overall, the use of PRP injections in patients with androgenic

alopecia seems effective in promoting lost hair regrowth, in

decreasing hair loss and in increasing hair thickness. The effects

appeared to be gradual, to peak after on average 4 sessions, and to

decrease when the injections stopped, hence the need of a

maintenance treatment. No major side effects were reported.
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