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1  | INTRODUC TION

Androgenetic alopecia (AGA) is characterized by a progressive loss 
of hair from the scalp.1-3 It can start at puberty but its prevalence in-
creases significantly with age in both sexes.4 Different medications 

(such as minoxidil, flutamide, dutasteride, finasteride, and spirono-
lactone) and cosmetic hair procedures including hair transplant are 
the available options for treatment of AGA.5 However, oral and top-
ical medications are effective in maintaining only the existing hair 
but they do not have significant effect on hair restoration.6 Similarly, 
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Abstract
Background: Androgenetic alopecia (AGA), a patterned hair loss in both males and 
females, is a commonly occurring disease worldwide. Conventionally, no curative or 
satisfactory treatment is available for this condition. Therefore, in the current study, 
we aim to use platelet-rich plasma (PRP) as an alternative treatment option for the 
AGA patients.
Materials and Methods: A total of 30 patients (20 men and 10 women) with AGA 
were	included	in	the	study	between	February	2017	and	November	2017.	Blood	(9	cc)	
from each AGA patient was collected in 10 cc syringe, and PRP was isolated using 
commercially available kit under sterilized conditions. Isolated PRP was injected in 
the bald areas of scalp of AGA patients. The whole procedure was repeated after one 
month (two treatment sessions), and patients were followed for six months. The ef-
ficacy of PRP for restoration of hair was assessed using parameters such as hair den-
sity, terminal to vellus hair ratio, photographs, pull test, physician global assessment 
score, and patient global assessment score.
Results: Mean hair density on first visit (before treatment) was 34.18 ± 14.36/cm2 
which was increased to 50.20 ± 15.91/cm2 after 6 months of first treatment (P value 
<0.05). On a scale of three, mean scores of physician and patient global assessments 
were	1.45	±	0.57	and	1.60	±	0.62,	respectively.	Mean	percentage	reduction	of	hair	
pulled was 29.2% (P value <0.05) after PRP treatment. Terminal to vellus hair ratio 
was increased in 60% of patients after PRP therapy. No remarkable adverse effects 
were noted in patients.
Conclusion: Results showed that PRP is an effective treatment option in androge-
netic alopecia as indicated by higher hair density, satisfactory physician and patient 
global assessment scores, and increase in terminal to vellus hair ratio.
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hair transplant surgery is an option only for those patients who are 
not completely bald.7 As conventional medical and surgical options 
for hair regeneration are not ideal for AGA patients, other biological 
options may be used.

Platelet-rich plasma (PRP) has already been employed in the 
treatment of conditions such as wound healing, diabetic foot ulcers, 
osteoarthritis, and skin rejuvenation.8 PRP is a mixture of several 
cytokines and growth factors that may help to restore lost hair.9 
Vascular endothelial growth factor (VEGF), platelet-derived growth 
factor (PDGF), insulin-like growth factor (IGF), and transforming 

growth factor (TGF) present in PRP are mainly involved in hair res-
toration in AGA.10-13 These growth factors may stimulate the stem 
cells located in the bulge region of dermal papilla which in turn can 
activate the proliferative phase of the hair cycle and is responsible 
for the growth of follicular unit.14 PRP therapy may therefore serve 
as a potential treatment option for hair restoration in the patients 
with androgenetic alopecia.15,16

The complex process of human hair growth begins from the 
structures called hair follicles..17,18 In AGA, the hair follicles may be-
come inactive due to loss of stem cells in the bulge region of hair 
follicle.19-21 This results in the conversion of terminal hair (which 
are large, pigmented hair) into vellus hair (which are short and de-
pigmented).19 Studies indicate that the hair growth cycle may begin 
again if hair follicles are stimulated by external factors such as cy-
tokines and growth factors.22-24 As PRP is a mixture of certain pro-
teins, cytokines, and growth factors, it may play a role in restoring 
the hair in AGA patients by stimulating the hair growth cycle.22-24

Overall aim of this study was to evaluate the effectiveness and 
safety of the use of PRP in AGA patients. Briefly, PRP was isolated 
from blood under sterilized conditions and was injected in the scalp 
twice at an interval of 4 weeks. Six-month follow-up exhibited an in-
crease in hair density, reduction in number of hair pulled in pull test, 
and satisfactory patient and physician global assessment scores. 
PRP seems effective treatment option for AGA patients in restoring 
the hair loss.

2  | MATERIAL S AND METHODS

A total of 30 volunteers (20 males and 10 females) with AGA were 
enrolled. This study was carried out in Tissue Engineering and 
Regenerative Medicine Laboratory, Department of Biomedical 
Sciences, King Edward Medical University and the Department of 
Dermatology,	Mayo	Hospital	Lahore	from	February	2017	to	November	
2017.	 All	 participants	 were	 ≥15	years	 of	 age	 (mean	 age	 28.7	years).	
AGA was diagnosed in the patients by taking history and clinical ex-
amination. Following inclusion criteria were used: in males type III to 
VI on Hamilton-Norwood scale and in females type I to III on Ludwig 
classification, and patients having increased hair loss during the last 
12 months. Patients with pregnancy, chronic disease like diabetes, any 
malignancy, thinning of scalp hair globally also in occipital areas, pa-
tients having inflammation of the scalp or any type of infection on scalp 
and who were on anticoagulant medication for the last five years were 
excluded from the study. In addition, at first visit, the serum levels of 
vitamin D (25-OH cholecalciferol) and androgen (testosterone) were 
measured by radioimmunoassay at a diagnostic facility.

2.1 | Isolation of platelet‐rich plasma

Under sterile conditions, blood (9 cc) was taken from the antecubital 
vein of each patient. Blood was taken in commercially available PRP 
kit (Tray Life Tube Gel) containing preformed gel comprising a mix-
ture of polymers that separates plasma and sodium citrate solution 

TA B L E  1   Shows demographic characteristics, various laboratory 
investigations, and assessment of AGA patients who underwent 
PRP therapy

Age (in years)

Minimum Maximum Mean S.D

19 47 28.7 7.74

Sex (n:30)

Female Male

10 20

Ludwig scale (n:10 females)

Type I Type II Type III Total

1 4 5 10

Norwood‐Hamilton scale (n:20 males)

Type III Type IV Type VI Total

12 7 1 20

Vellus hair (6 Months, n:30)

Decrease Increase Static

22	(73.3%) 3 (60%) 5	(16.7%)

Terminal hair (6 Months, n:30)

Decrease Increase Static

7	(23.3%) 18 (60%) 5	(16.7%)

Serum androgen level (n:30)

Normal Increase

26	(86.7%) 4 (13.3%)

Serum vitamin D level (n:30)

Normal Decrease

6 (20%) 24 (80%)

Global assessment score (Mean) (0‐3)

Physician I 1.40

Physician II 1.50

Patient 1.60
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F I G U R E  1   A, Androgenetic alopecia 
on the left lateral temporal area before 
PRP therapy. B, Same area showing 
increase hair density 6 months after PRP 
therapy. C, Showing the frontal area of 
scalp before PRP therapy and (D) showing 
hair restoration 6 months after PRP 
therapy

(A) (C)

(B) (D)

F I G U R E  2   Male patient with 
androgenetic alopecia on the frontal area 
(A) and back area (B) before PRP therapy 
and 6 months after PRP injection (C and 
D)

(A) (B)

(C) (D)
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which acts as an anticoagulant, and centrifugation was done at 1000 
RPM for 10 minutes. Trapped red blood cells and upper 1 mL of 
platelet poor plasma were discarded while remaining platelet-rich 
plasma was taken in syringes for use in patients.

2.2 | Platelet‐rich plasma Injections

On the affected areas of scalp, local anesthetic gel was applied 
1 hour before giving injections. The affected area was cleaned with 
spirit swab. Injections of platelet-rich plasma (PRP) in a concentra-
tion of 0.05-0.1 mL/cm2 were given into the affected areas of the 
scalp at 1 cm distance using Nappage technique24 in which injections 
are given at a depth of 1.5-2.5 mm deep in the skin. Procedure was 
repeated after 4 weeks. The patients were followed for a total dura-
tion of 6 months.

2.3 | Assessment

All patients were assessed for a period of six months (1st visit: before 
PRP injections, 2nd visit: after 1 month of 1st PRP session, 3rd visit: 
3 months after 1st PRP session, 4th visit: 6 months after 1st PRP 
session). The treatment outcomes were assessed by taking macro-
scopic photographs, pull test, trichoscopic photomicrographs, physi-
cian global assessment score (PhGAS), and patient global assessment 
score (PaGAS).

Photographs were taken by the same photographer at the same 
distance every time using standard Nikon camera. Pull test was 
performed at each visit in which 20-60 hairs from their base were 
grasped firmly between the index, middle fingers, and thumb and 
then pulled away from the scalp. Pull test was considered positive 
when more than 10% of the hair were pulled away from the scalp. In 
TrichoScan, all important parameters of hair (such as number, ratio 
of terminal, and vellus hair) were measured by analysis of the dig-
ital images using epiluminescence microscopy (ELM). PhGAS was 
performed by two independent evaluators using following criteria 
(0: poor; 1: satisfactory; 2: good; 3: excellent). Similarly, PaGAS was 
evaluated using the same criteria and scale as mentioned above for 
PhGAS.

2.4 | Statistical Analysis

Version 23 of Statistical Package for the Social Sciences (SPSS) was 
used for statistical analysis of the data. Kolmogorov-Smirnov test 
was used to test normality of quantitative variables. Density of hair 
was expressed as mean ±standard deviation (SD). Differences in 
the density of hair between the first and last visit were assessed by 
paired sample t test. All tests performed were two-tailed, and P-val-
ues less than 0.05 were considered statistically significant.

3  | RESULTS

Out	 of	 30	 patients,	 there	 were	 20	 men	 (66.7%)	 and	 10	 women	
(33.3%).	Mean	 age	of	 the	patients	was	28.7	±	7.4	years	with	mini-
mum	age	19	years	and	maximum	age	47	years	with	the	high	percent-
age	of	age	range	between	21	and	25	years.	A	total	of	56.7%	patients	
confirmed family history of androgenetic alopecia. None of the 
enrolled patients had any systemic disease, infection, or inflamma-
tion. Only two patients were on antihypertensive therapy. A total of 
16.7%	of	females	had	type	III	Ludwig	scale,	and	40%	of	males	were	
having type III Norwood scale (Table 1).

Pull test was positive with mean number of hair pulled on first visit 
11	±	4.05,	and	mean	number	of	hair	pulled	on	last	visit	was	7.7	±	3.8.	
Mean percentage reduction of hair pulled was 29.2%. t Test showed 
P-value <0.05 which was statistically significant between the groups.

Mean PhGAS was 1.40 ± 0.62 and 1.50 ± 0.62 for physician 
1 and physician 2, respectively. Mean PaGAS was 1.60 ± 0.62 
(Table 1). These results of PhGAS and PaGAS indicate improvement 
in hair growth after use of PRP (P-value <0.05).

In 60% of the patients, terminal to vellus hair ratio increased while 
it remained static in other patients. Mean density of hair on first visit 
was 34.18 ± 14.36/cm2, and on final visit, it was 50.20 ± 15.91/cm2 
(P-value <0.05).

The representative pictures of two patients before and after 
PRP treatment are shown in Figure 1 (female) and Figure 2 (male). 
A marked increase in hair density can be seen in these pictures and 
was determined by TrichoScan (Figure 3).

F I G U R E  3   TrichoScan results before 
therapy and 6 months after PRP therapy
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4  | DISCUSSION

Androgenetic alopecia is a very common disorder of hair worldwide. 
In the current study, we found beneficial results of use of PRP therapy 
in AGA patients. Based on the results, we concluded that PRP therapy 
is a safe and effective technique for restoration of hair with no side 
effects.	After	its	recognition	and	development	in	1970,	PRP	was	first	
used	in	1987	in	the	procedure	of	open	heart	surgery	in	Italy.25,26 After 
its first successful use, PRP therapy became popular in mid 1990 s for 
the treatment of many other diseases. Since then PRP therapy has 
been successfully used in different medical fields such as dentistry, 
cosmetic surgery, pain management, and sports medicine.27,28 PRP 
involves collection of whole blood of the patient which is taken in an 
anticoagulant followed by centrifugation to separate PRP from red 
blood cells, and from plasma which is poor in platelets. Baseline blood 
platelet count in humans is approximately 200,000 per µL, and there 
is approximately fivefold increase in platelets in therapeutic PRP.29 
Studies indicate that platelet-rich plasma therapy can prolong anagen 
phase of hair growth cycle as it increases the levels of different growth 
factors like PDGF and VEGF and induces angiogenesis at the site of 
injection.30 The overall procedure of its isolation and use in patients 
indicates that this therapy is inexpensive and safe with no side effects. 
Overall results indicate that PRP could be applied in AGA patients to 
stimulate hair follicle and ultimately to promote the growth of hair. 
In our study, by using trichoscopic photomicrographs, hair density in-
creased from 34.18/cm2 at first visit to 50.20/cm2 at last visit. Gkini et 
al31 also observed significant increase in hair density at 3 and 6 months 
of PRP use.31 Similar results were found by other researchers in which 
they found clinical improvement in the mean number of hair.32 In cur-
rent study, the hair pull was also reduced after six months of treat-
ment. The mean number of hair pulled decreased from 11 on first visit 
to	7.7	 after	 six	months	of	 follow‐up.	This	 is	 also	 comparable	 to	 the	
studies conducted by Gkini et al31 and Tawfiq and Osman33 in which 
number of pulled hair were decreased after PRP treatment. Other 
studies recently performed by Uebel et al,14 Puiget et al,34 and Borhan 
et al35 also observed a significant improvement in the density of hair 
and stimulation of growth of hair when treated with PRP. In addition, 
terminal to vellus hair ratio was also significantly increased at last fol-
low-up (6 months after first PRP injection) in most of the patients.

There are certain limitations of the study. First, the follow-up is short that 
is of six months. It was not a multicentric study so limiting its generalizability.

5  | CONCLUSION

PRP therapy is an effective method of hair restoration in androge-
netic alopecia patients in both men and women.
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