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Introduction
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Androgenic Alopecia (AGA) is one of the most common hair loss
complaints in men and women. The population frequency of AGA
varies with ethnicity but as a rough generalization up to 70% of men
and 40% of women will experience some degree of AGA in their life
time. In most men AGA develops with a distinctive “patterned” hair
line recession. In women the presentation may be less clear typically
women will develop a diffuse thinning over the top of the scalp
yielding a “Christmas tree” pattern with more thinning towards the
front though the frontal hairline is maintained [1].
The long-term treatment of AGA with the FDA approved topical
minoxidil and oral finasteride therapy reported several side effects
including scalp irritation facial hypertrichosis and loss of libido.
So the use of a newer modality of Platelet-Rich Plasma (PRP) has
attracted attention in the treatment of AGA because of its beneficial
effect with minimal or even no side effects [2,3].
Platelet-Rich Plasma (PRP) can be defined as an autologous
concentration of human platelets in a small volume of plasma. This
concentrate contains various Growth Factors (GFs) that stimulate
cell proliferation and differentiation including PDGF, fibroblast FGF,
HGF, TGF and VEGF [4]. These growth factors are released once the
platelets therein are activated either by calcium chloride, thrombin
or fibrinogen. All seem equally effective in activating the platelets ex
vivo [5].
Activated autologous PRP has been reported to induce the
proliferation of dermal papilla cells by up-regulating Fibroblast
Growth Factor 7 (FGF-7) and β-catenin as well as Extracellular
Signal-related Kinase (ERK) and Akt signaling. Anagen associated
angiogenesis has been suggested as one of the important factors in
active hair growth. In addition the angiogenic factor of Vascular
Endothelial Growth Factor (VEGF) also originated from the
keratinocytes in the outer root sheath and fibroblasts in dermal
papilla [6]. Therefore injection of PRP has been demonstrated to
improve cutaneous ischemic conditions and to increase vascular
structures around hair follicles [7].
The use of PRP has attracted attention in many fields of medicine
as in bone grafts, teeth osteosynthesis, wound healing, tendinopathy,
ligament sprain, muscle strain, osteoarthrosis, fracture non union
and face rejuvenation [8].
In 2006 Uebel and colleagues reported the application of PRP for
male pattern baldness surgery. Implanting follicular units with PRP
raised the hair yield rate probably because of the partial effects of GFs
in PRP [9].
The aim of this study was to assess the efficacy and safety of
autologous platelet-rich plasma injection for treatment of AGA.
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Patients and Methods
Patients
This study was carried out in the Department of Dermatology
and Venereology, Faculty of Medicine, Zagazig University Hospitals
in the period from May 2014 till April 2015. Forty males and females
patients of different age, duration and grades of AGA were included
in our study. The diagnosis of AGA was clinically established by the
characteristic distribution of frontal and vertex hair in males and
the chrismus tree pattern of diffuse hair loss at middle hairline in
females. Also it was dermoscopically established by the characteristic
hair diameter diversity and peripilar brown depressions (peripilar
signs). Cases included in this study had Norwood-Hamilton Scale
types Ι to V for men and Ludwig Scale types Ι and Π for women.
The study had the approval of The Institutional Review Board (IRB)
at Zagazig University and all patients signed an informed consent
before inclusion into the study.
Exclusion criteria included platelet dysfunction syndrome,
critical thrombocytopenia, sepsis, acute and chronic infections,
chronic liver disease, uncontrolled diabetes mellitus. Anticoagulant
therapy or aspirin should be stopped at least 3 days before the
procedure. Systemic use of corticosteroids or corticosteroid injection
at the scalp should be stopped within one month before the study.
Past history of keloidal scarring and patients with severe systemic
illness or malignancy were also excluded.
All patients were subjected to:

•

Full history taking: Personal history, present history, history
of drug intake and family history of AGA.

•

General examination.

•

Dermatological examination of hair density to assess the
AGA grade, scalp skin, eye brows ,eye lashes, facial and body
hair, signs of acne.

•

Investigations including complete blood picture, prothrombin
time and partial thromboplastin time.
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Participants were randomly divided into two groups: Group A:
Included twenty patients (11 males and 9 females) aged 18- 45 years.
They were treated with five sessions of injections with platelet-rich
plasma (one session every two weeks).
Group B: Included twenty patients (8 males and 12 females) aged
19 - 40 years. They were treated with five sessions of injections with
saline (one session every two weeks).

Methods
Preparation of PRP
PRP was prepared using a double spin method. The patient was
first sent to a clinical pathology laboratory where 15 ml of venous
blood was aspirated from the patient by venipuncture of the median
cubital forearm vein using a 21-gauge butterfly needle.
The blood was collected in five special 3ml sterile vacutainer tubes
containing an anticoagulant Na Citrate 3.8%. The citrated blood
was centrifuged at 1,700 rpm for 15 minutes at room temperature
separates red blood cells from plasma which contains “buffy coat”
(white blood cells and platelets).
The plasma was gently aspirated from each test tube into a syringe
and transferred to another tube then centrifuged again at 3,000
rpm for 10 minutes at room temperature thus obtaining a two-part
plasma. The upper part consisting of Platelet Poor Plasma (PPP) and
the lower part consisting of Platelet-Rich Plasma (PRP). The PPP was
first gently aspirated to avoid its mixing up with the PRP. The residual
PRP was subsequently aspirated from each test tube and prepared for
activation by calcium chloride in the proportion of 0.1 ml of CaCl2
per 0.9 ml of PRP thus obtaining a concentration of activated PRP
[4,7]. Approximately 3 ml of PRP was produced this PRP was then
injected intradermally through a 30 gauge needle.

Side effects
Pain during the session was assessed by the participants and
graded as mild, moderate and severe. Any side effects observed such
as erythema, burning sensation, swelling, bruising, headache at each
session were recorded.
Statistical Analysis
All data were analyzed using SPSS 15.0 for windows (SPSS Inc,
Chicago, IL, USA). Continuous data are expressed as the mean ± SD
& median (range) and the categorical data are expressed as a number
(percentage). Student t-test, ANOVA (F), Chi-Square (χ2) and
Spearman’s rank correlation coefficient were used when appropriate.

Results
This study was conducted on 40 patients with AGA. The 40
patients were divided randomly into 2 groups (A and B).
Group (A) platelet rich plasma injection
This group included twenty patients in that 11 males (55%) and 9
females (45%). Their ages ranged from 18 to 45 years old with a mean
of 28.45 ± 6.58.
Group (B) Saline injection
This group included twenty patients, 8 males (40%) and 12
females (60%). Their ages ranged from 19 to 40 years old with a mean
of 28.8 ± 7.58.The demographic data of the two groups are shown in
(Table 1).
Therapeutic Response
The response to treatment was assessed using digital camera and
by dermoscopy (digital microscope)

Technique of injection

Hair count

The injection applied intradermally using 1 ml syringe and 30
guage needle. Anatomical injection sites on the scalp frontal, parietal
and vertex areas. Prior to injection the target scalp surface was cleaned
thoroughly with alcohol pads. Patients received five injections at
weeks 0, 2, 4, 6, 8 and were observed for 12 weeks and 6months.
Less than 0.1 ml is injected per site and approximately 1 cm between
injection sites in the selected areas of scalp. When the injection was
finished it was necessary to compress the points which bleed within a
few seconds. Gentle massaging of scalp was done after the procedure.

Mean numbers of hairs were 37.35 ± 7.49, 44.2 ± 5.87 at the
experimental site (1 cm2) before administration of PRP and saline
in groups A and B respectively. After 3 months when patients had
received all five treatments mean numbers of hairs were 45.4 ± 9.25,
44.95 ± 10.42 /cm2 respectively. After 6 months mean numbers of
hairs were 56.65 ± 10.99, 46.55 ± 10.27. Rates of increase at 3 months
were 21.5%, 1% in groups A and B. At 6 months, rates of increase
were 24.7% and 3.5% respectively. These results showed that group
A exhibited greater mean number of hairs than the control group
(group B) (Table 2).

Evaluation of the results
The results were evaluated by digital camera and dermoscopy
(Digital Microscopy) by comparing the pre and post-improvement
photographs taken at 1st session (base line) 3 and 6 months from the
1st session. The distances from nasal tip and upper part of the auricular
base to the dermoscopically photographed sites were measured and
the same locations were thus able to be selected accurately whenever
needed.
The number of all hairs in a 1.0 x1.0 cm area was counted in
dermoscopic images. Mean cross sections of all hairs in the
1 cm2 area were calculated using the measured data by

A = π r 2 (π =3.14)
J Clin Investigat Dermatol 5(2): 5 (2017)

Hair cross section
Mean cross-sections of hairs were 5.24 ± 1.63 and 7.22 ± 2.43
(x10-4 mm) in the experimental site (1 cm2) before administration of
Table 1: Demographic data of the two studied groups.
Group A

Group B

X±SD

28.45 ± 6.58

28.8 ± 7.58

Range

18 - 45

19 - 40

Age(years)

Gender

N

%

N

%

Male

11

55

8

40

Female

9

45

12

60

F

P

-.156

0.877(NS )

χ2

P

0.9

0.342(NS )

NS: not significant
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PRP and saline in groups A & B respectively. At 3 months they were
7.35 ± 2.18 and 7.34 ± 2.16 (x10-4 mm2). At 6 months they were 10.97
± 2.98 and 7.34 ± 2.26. Rates of increase at 3 months were 40% and
1.5% respectively. At 6 months rates of increase were 49% and 1%
respectively. Significant differences were seen after 6 months between
group A and group B (Tables 3,4).

detected in both groups. The differences between the two groups
in the degree of pain (P = 0.5) and the side effects (P = 0.7) were
statistically non significant (Tables 6,7).

Regarding photographic assessment

Androgenetic Alopecia (AGA) a hereditary and androgen
dependent progressive thinning of the scalp hair in a defined pattern
is a common dermatological disorder affecting men and women
with significant negative impact on their social and psychological
well being with loss of self-esteem, depression, neuroticism, feeling
unattractive and introversion [2].

Group A: Showed excellent improvement in 2 patients (10%),
very good improvement in 8 patients (40%), good improvement in
7 patients (35%) and mild improvement was detected in 3 patients
(15%).
Group B: Showed no improvement in 18 patients (90%) and mild
improvement in 2 patients (10%) (Table 5).
Side effects

Case presentation (Figures 1,2).

Discussion

Table 5: Photographic assessment of the two studied groups.
Group A

The pain was noticed only during the procedure. It was quite
tolerable with no need for analgesic after treatment or discontinuation
of the sessions. No difference in the pain severity was noticed between
male and female patients. No serious or persistent side effects were
Table 2: Hair count before 3 months and after 6 months PRP (group A) & saline
(group B) administration.
Hair count (1 cm2)

Group A

Group B

X±SD

37.35 ± 7.49

44.2 ± 5.87

Range

25-51

37-52

X±SD

45.4 ± 9.25

44.95 ± 10.42

Range

27-57

35-49

X±SD

56.65 ± 10.99

46.55 ± 10.27

Range

34-67

30-63

t

P

-3.22

0.002*

After 3 months
0.144

0.886

3.003

0.005

After 6 months

Group B

X±SD

5.24 ± 1.63

7.22 ± 2.43

Range

3.4-10.1

2.9-8.2

X±SD

7.35 ± 2.18

7.33 ± 2.16

Range

4.1-12.1

4.5-12

N

(%)

No improvement

0

(0%)

18

(90%)

Mild improvement

3

(15%)

2

(10%)

Good improvement

7

(35%)

0

(0%)

Very Good
improvement

8

(40%)

0

(0%)

Excellent
improvement

2

(10%)

0

(0%)

Group A

Group B

Mild

13(65%)

12(60%)

Moderate

6(30%)

5(25%)

Severe

1(5%)

3(15%)

χ2

P

35.2

<0.001**

X

P

1.01

0.5

Table 7: Side effects in the two studied groups.
Group A

Group B

X

P

NO

10(50%)

9(45%)

1.9

0.7

Erythema

2(10%)

3(15%)

Burning

0(0%)

1(5%)

Bruising

1(5%)

2(10%)

Headache

7(35%)

5(25%)

*

Table 3: Hair cross sections before 3 months and 6 months after PRP (group A)
& saline (group B) administration.
Group A

Group B

(%)

Table 6: Pain in the two studied groups.

Base

Hair cross section(x10-4 mm)

N

T

P

-2.576

0.074

0.029

0.977

2.823

<0.001**

Base

After 3 months

After 6 months
X±SD

10.97 ± 2.98 7.34 ± 2.26

Range

4.2-14

5.3-12.2

Table 4: Hair count and hair cross section before and 6months after PRP (group
A) & saline (group B) administration.

Group A

Group B

Experimental area (1 cm2)

X±SD

Hair count base

37.35 ± 7.49

Hair count after 6 months

56.65 ± 10.99

Hair cross base

5.24 ± 1.63

Hair cross after 6 months

10.97 ± 2.98

Hair count base

44.2 ± 5.87

Hair count after 6 months

46.55 ± 10.27

Hair cross base

7.22 ± 3.6

Hair cross after 6 months

7.34 ± 2.26
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T test

P

-10.7

<0.001**

-13.4

<0.001**

-1.7

0.09

-1.9

0.06

Figure 1: Male patient grade I AGA in group A showed very good improvement
(a-c) digital images (d-f) dermoscopic images (a,d) before (b,e) 3months after
and (c,f) 6 months after PRP injection.
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1mm fine needles followed by interfollicular injections of PRP (or by
using mesogun) over the treated area [11,12].
Kang, et al. injected the scalps of 13 patients with CD34+ cell
containing PRP preparation and 13 patients were treated with
interfollicular placental extract injection as a control. Results 3 months
after the first treatment the patients presented clinical improvement
in the mean number of hairs (P < 0.0001) and mean hair thickness
(P <0.0001) compared with baseline. The PRP treatment presented
a higher degree of improvement than placental extract treatment
in hair thickness (P = 0.027) and overall clinical improvement (P =
0.023) [13].

Figure 2: Female patient grade II AGA in group A showed very good
improvement (a-c) digital images (d-f) dermoscopic images (a,d) before (b,e)
3 months after and (c,f) 6 months after PRP injection.

Treatment options of AGA to date include finasteride or
minoxidil scalp surgery involving excision of bald scalp, scalp flaps, as
well as transplantation. Also red lasers claim to stimulate hair growth
through “photo-biostimulation” of the hair follicles. Finasteride and
minoxidil are the only drugs that FDA has approved for the treatment
of male pattern baldness alone or in combination. However there
are several reported side effects including loss of libido and increase
in other body hairs. The use of a newer modality of Platelet-Rich
Plasma (PRP) has shown beneficial effect. PRP has been used in the
past to prevent infection and speed up the wound healing process by
reducing bleeding and swelling after surgery by the plastic, dental,
general, neuro and orthopedic surgeons [10].
This study was conducted to evaluate the efficacy and safety of
intradermal injection of PRP in treatment of androgenetic alopecia.
The study included 40 patients divided into two groups (A,B) and
each included 20 patients complaining of AGA. Group A has been
treated by intradermal injection of platelet rich plasma, while group
B has been treated with intradermal injection of saline.
The present study revealed promising results about using platelet
rich plasma injection. The hair of AGA patients has improved after
treatment with platelet rich plasma in all the patients of group A.
Mean numbers and mean cross-sections of hairs were 37.35 ± 7.49
and5.24 ± 1.63 (x10-4 mm) at the experimental site (1 cm2) before
administration of PRP. After 3 months when patients had received
all five treatments they were 45.4 ± 9.25 and 7.35 ± 2.18 (x10-4 mm/
cm2). After 6 months mean numbers of hairs were 56.65 ± 10.99 and
10.97 ± 2.98. Rates of increase at 3 months were 21.5% and 40%. At 6
months rates of increase were 24.7% and 49%.
These results were in agreement with the results reported by
Takikawa, et al. [4]. Participants were 26 volunteers with thin hair
who received five local treatments of 3 ml of Dalteparin / Protamine
Metaloprotienase (PRP&D/P MPs) (13 participants) or PRP and
saline (control, 13 participants) at 2-3 weeks intervals and were
evaluated for 12 weeks. Significant differences were seen in hair cross
section more than hair numbers in PRP and PRP&D/P MP injections.
Greco, et al. and Lopez, et al. observed a significant increase in hair
diameter and hair density respectively with the minimally invasive
technique in which the scalp is punctured with microneedle roller of
J Clin Investigat Dermatol 5(2): 5 (2017)

Cervelli, et al. showed a significant increase in the means of hair
count (for the treatment area) and hair density (number of hairs/
cm2) after three months with a mean increase of 18.0 and 27.7
compared to baseline (control versus treatment P < 0.0001) [13]. In
addition terminal hair density improved significantly by 27.0 ± 15.3
in the treatment area compared to baseline.
These results were not in agreement with Park, et al. who tried
PRP injection on half of the scalp of one patient with AGA and the
other side with saline as a control for 4 sessions (1 week interval) [14].
They observed significant increase in growth rate and hair density,
but no change in hair thickness. This disagreement may attribute that
this study used only one patient.
Uebel, et al. observed a significant difference in the yield of
follicular units when comparing the experimental with the control
areas of the scalp. The areas treated with platelet plasma growth
factors demonstrated a yield of 18.7 follicular units per cm2, while
the control areas yielded 16.4 follicular units per cm2, an increase in
follicular density of 15.1% [9].
Greco and Brandt utilized PRP in all phases of a hair transplant
procedure and infused PRP into scalps of patients prior to hair
transplantation. These patients seemed to have thicker looking hair
when compared to patients who had not had PRP therapy [15].
Sorbellini, et al. carried out an in vitro study on 50 patients.
Twelve follicles were taken from each patient, of which four follicles
were placed in PRP, four in Ringer’s solution, and four in a standard
solution. The authors then measured mitotic activity. The results
showed a significant increase of mitotic activity and a reduction in
the apoptotic process in the PRP group [16].
Cervelli, et al. and Takikawa, et al. examined head skin
histologically [3,4]. Biopsies were performed from consenting
participants before first injection and after 3 months of PRP treatment
using a 4 mm disposable biopsy punches in perpendicular pattern
and stained with H&E reagent. After administration of PRP&D/P
MPs and PRP microscopic findings showed thickened epithelium,
proliferation of collagen fibers and fibroblasts and greater numbers of
blood vessels around hair follicles.
Antiapoptotic effects of activated PRP have been suggested as
one of the major contributing factors stimulating hair growth. PRP
induced activation of antiapoptotic regulators, such as the Bcl-2
protein and Akt signalling, prolongs the survival of dermal papilla
cells during the hair cycle. In addition, the upregulation of FGF-7
and b-catenin signaling pathways with PRP treatment is suggested to
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stimulate hair growth by inducing follicular stem cell differentiation
as well as prolonging the anagen phase of the hair growth cycle [7].
In the present work, No serious or persistent side effects were
detected. Park, et al. and Takikawa, et al. reported that the patients
experienced only temporary pain and swelling at the injection sites
and these symptoms disappeared with in a day but no side effects with
either injection such as hematoma or infection [4,14].
In Kang, et al. study side-effects of treatment included pain during
the treatment, transient post-treatment erythema and edema in the
PRP treatment. Other possible side-effects such as secondary bacterial
or viral infection, post-therapy blister formation, hypopigmentation,
worsening of hair loss or scarring were not observed [13].

Conclusion
Treatment of AGA with Platelet-Rich Plasma (PRP) is a
promising easy-to-use technique, performing favorably more than
other traditional methods of AGA treatment. Good results were
observed in increasing hair density and the emotional status of the
patients improved. No serious or persistent side effects were detected.
Although the method needs further validations initial results are
encouraging and promising, particularly for those cases in which
reparative processes are required.
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