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Abstract:

Background: Platelet-rich plasma (PRP) is defined as an autologus concentration of plasma with a greater
count of platelets than that of whole blood. Its action depends on the released growth factors from platelets.
It has been investigated and used in numerous fields of medicine. Recently, PRP has received growing
attention as a potential therapeutic tool for hair loss.

Objective: The present study evaluated the clinical outcome of platelet-rich plasma injection in patients of
Androgenic Alopecia.

Material and Methods: a prospective follow up study for six month with 60 patients of androgenic
alopecia. The stage of alopecia was evaluated according to the Hamilton- Norwood for men and Ludwig
scale for women. Exclusion and inclusion criteria were applied. Physical examination, dermatological
examination and investigations were recorded. Preparation of PRP for intervention and technique of
injection were applied according to our plan. Patients received five injections at weeks 0, 2, 4, 6, 8 and
were observed for 12 weeks (3months) and 24 weeks (6 months). In our study, we evaluated hair loss, hair
density (hair/cm2), and patient’s satisfaction. The results were evaluated by digital camera and dermoscopy
(digital microscopy) comparing pre and post-improvement photographs taken at 1% session (before PRP) 3
and 6 months from the 1% session. Final data before and after the intervention were imported and analyzed
by SPSS 21 version and P < 0.05 was considered to indicate a statistically significant difference.

Results: Mean age of the study subject was 35.4+11.4 years with ages ranged from 20 to 68 years. Mean
hairs count were 35.46 + 6.89, 43.68 + 8.23 and 55.54 + 11.11 1cm? before PRP, after 3 months and 6
months respectively and statistically significant ((p < 0.005). Digital images and dermoscopic images
showed improvement of AGA patients both in male and female.

Conclusion: In conclusion, PRP injections appeared to be effective in the treatment of androgenetic
alopecia in both male and female, without remarkable adverse effects and high patient’s satisfaction rate.
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Introduction:

Androgenic  Alopecia (AGA) is a chronic,
progressive  condition affecting millions of
individuals worldwide. It is characterized by
progressive hair loss, affecting both sexes. 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. Its frequency increase with
age, despite the fact that it may start at puberty® 2.
Independent of age and gender, patients diagnosed
with AGA may undergo significant impairment of
quality of life since hair is considered to be an
important feature of self- image®. Hair loss affects
self-esteem, personal attractiveness and may lead to
depression and other negative effects of life,
especially in women*,

In most men AGA develops with a distinctive
“patterned” hairline 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®.

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 has attracted in the treatment of AGA
because of its beneficial effect with minimal or even
no side effects® 7.

A number of products have been proposed as hair
loss therapies. Drug therapies specifically approved
by Food and Drug Administration (FDA) for
treating AGA are limited to minoxidil and
finasteride® °. Both can be used alone or combined.
Despite the therapeutic options available, low
patient compliance and satisfaction rate as well as
the plethora of topical and often important
systematic adverse effects lead to the search of new
treatment options for AGA® 1112,

Path physiological features include an alteration in
the hair cycle via reduction of the anagen (growth)
phase, inflammation and follicular miniaturization.
AGA is determined by genetics and influenced by
hormones. The key hormone is dihydrotestosterone
(DHT), a metabolite of testosterone, which activates
androgen receptors. In men, testosterone is

converted to DHT by b5alha-reductase, while
dehydroepiandrosterone  and  other  weaker
androgens are the precursors of DHT in women.
Hair follicles in the scalp vertex and frontotemporal
areas have an increased density of androgen
receptors; hence, they exhibit a greater response to
DHT and experience increased hair loss in AGN*
14

Platelet-Rich Plasma (PRP), a new biotechnology,
is the product of a heighted interest in cell based
therapy and tissue engineering. This therapy is
defined as an autologous preparation of plasma with
concentrated platelets. Platelets house a myriad of
growth factors including, but not limited to,
fibroblast growth factors (FGF), platelet-derived
growth factor (PDGF), transforming growth factor
beta (TGF-beta), and vascular endothelial growth
factor (VEGF). The growth factors serve to promote
angiogenesis, epitheliazation, initiation of cell
division, and macrophage attraction; hence the
expanded range of applications for which PRP has
been used may, in part be secondary to the
accompanying growth factors that are present>67,

The use of Platelet concentrates has spread
worldwide, fueling a large clinical interest in
regenerative medicine, in which it has been directed
to many diverse conditions in several specialties
such as orthopedics, sport medicine, plastic and
aesthetic surgery and in the treatment of diabetic
ulcers. In fact, it is so widespread that terms such as
PRP have rapidly become effective treatment
among doctors and patients'® 1% 20,

Material and Methods:

Study design: A prospective follow up study for six
months.

Objective: The present study evaluated the clinical
outcome of platelet-rich plasma injection in patients
of Androgenic Alopecia.

Ethics statement: Our research was conducted in
accordance with the principal of the Declaration of
Helsinki. All patients were required to review trail
protocols and subsequently provided their informed
consent.  All the participants who signed the
consent form they were included in the study.
Study participants: A total 60 patients with
androgenic alopecia, aged 20-68 years were
enrolled in the present study. The stage of alopecia
was evaluated according to the Hamilton- Norwood
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for men and Ludwig scale for women. Exclusion
criteria included immunosuppression (malignancy,
chemotherapy and steroid therapy), autoimmune
disorders, hematology  disorders, 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
corticosteroid injection at the scalp should be
stopped within one month before the study.

History taking/ examination: Personal history
(including lifestyle), present history, family history
and history of drug treatment.

Dermatological Examination: Scalp quality, hair
density to assess the grade of AGA, signs of acne,
eyebrows, eyelashes, facial and body hair.
Investigations: CBC, Serum iron, Vit-D, HbAlc,
testosterone (for male), T3, T4, TSH (for female).
Laboratory tests were assessed in order to exclude
other hair loss causes, such as anaemia, poor
nutrition, and thyroid dysfunction or poly cystic
ovary syndrome.

Preparation of PRP for intervention: PRP was
prepared using a single spin method. The patient
was first sent to a clinical pathology laboratory
where 16 ml to 24 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 2/3 special 8 ml sterile
vacutainer tubes containing an anticoagulant Na
Citrate 3.9%. The citrated blood was centrifuged at
2500 rpm for 20 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 prepared for photo activation.
Approximately 8 ml to 12ml of PRP was produced
this PRP was then injected intradermally through a
31 gauge needle.

Technique of injection: The injection was applied
intradermally using insulin syringe with 31 gauge
needle. Anatomical injection sites are 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 24 weeks. 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.

Micro-needling is a minimally invasive
dermatological procedure in which fine needles are
rolled over the skin to puncture the stratum
corneum. It consists of 30 needles ranging between
0.25 and 3 millimeters long. It is rolled over the
scalp for 10-15 times to ensure adequate coverage
and proper absorption of PRP.

No serious or persistent side effects were detected.
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 injection.

Outcome measures: In our study, we evaluated
hair loss, hair density (hair/cm2), and patient’s
satisfaction. We also noted any reported adverse
effects. The results were evaluated by digital
camera and dermoscopy (digital microscopy)
comparing pre and post-improvement photographs
taken at 1% session (before start PRP) 3 and 6
months from the 1% session.

Statistical analysis: Final data before and after the
intervention were imported and analyzed by SPSS
21 version. Continuous variables were reported as
the meantSD and P < 0.05 was considered to
indicate a statistically significant difference. For
comparing variables with normal distribution, Chi
square, Fisher’s exact test and ANOVA test were
done. Qualitative variable were expressed with
frequency and percent.

Results and observations:

Table 1. Distribution of the study subjects by
scalp types (n=60).

Scale Male (n= 30) Female (n=30)
types [ "Number | % | Number | % P value
| 3 10 14 46.7 | 0.002°
I 5 16.7 14 46.7 0.01°
lla 9 30 0 0 0.001°
I 6 20 2 6.7 0.25™
Ia 5 16.7 0 0 0.01°
v 1 3.3 0 0 1.00™
\Y 1 3.3 0 0 1.00™
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The study subjects had Norwood-Hamilton scale
types 1 to V for men and Ludwig scale types 1 to 111
for women. The table exhibits that scalp types | and
Il had significantly more in female than male with p
values 0.002 and 0.01 respectively. On the contrary,
scale types lla and Illa had more in male than
female with p values 0.001 and 0.01 respectively.
Chi-square and Fisher’s exact test were applied to
find out the level of significance.

Table II. Hair count before 3 months and after 6
months PRP administration (n=60).

Mean + SD

Hair count (1cm?) F value | P value

Before PRP 35.46+6.89 | 3.49 0.004°

After 3 months 43.68 +8.23

After 6 months 55.54 + 11.11

The above table shows that mean number of hairs
were 35.46 * 6.89, 43.68 + 8.23 and 55.54 + 11.11
lcm? in before PRP, after 3 and 6 months
respectively. It means that after 3 and 6 months later
mean number of hairs higher in numbers than
before PRP intervention with significant differences
by ANOVA test.

Table I11. Biochemical status of study subjects (n
= 60).

Table V. Pain level of the study subjects (n = 60).

Pain level Frequency Percentage
Mild 42 70
Moderate 18 30

Characteristics Mean = SD | Normal range
Hb (%) 12.5+1.5 13.5-17.5
Vitamin D (ng/ml) 13.2+8.7 30-100

TSH (mU/L) 1.5+0.6 0.4-4.0
Testosterone (hg/ml) 238.7+201.9 | 240-950

The table indicates that above all characteristics
were found below than normal range, except TSH
with in reference level.

Table V. Photographic assessment of the study
subjects (n = 60).

Assessment Frequency | Percentage
Mild improvement 7 11.7
Good improvement 20 33.3
Very good improvement 23 38.3
Excellent improvement 10 16.7

Patient showed photographic assessment in
category of mild improvement, good improvement,
very good improvement and excellent improvement
were 7 (11.7%), 20 (33.3%), 23 (38.3%) and 10
(16.7%), respectively.

Mild pain was observed in 42 (70%) persons and
the rest 18 (30%) had moderate pain.
Male patient:

After 3 months (b)

After § months (c}

e
(i = { ‘
- P 4
' V4 &
7

Before PRP (d)

After 3 months (&)

After 6 months (f)

Figure I: Male patient grade I AGA showed
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.

Female patient:

Before PRP (a)

After 3 months (b) After 6 months (c)

8 _ y,
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/\‘ T 57 ..

After 3 months (e)

ta

After 6 months (f)

Before PRP (d)

Figure Il: Female patient grade 11 AGA showed
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.
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Discussion:

The present study was conducted to evaluate the
efficacy and safety of intradermal injection of PRP
treatment of androgenic alopecia. The study
included 60 patients divided into two groups (male
and female) and each included 30 patients
complaining of AGA. Both the group were treated
by intradermal injection of Platelet rich plasma.

The present study revealed result about using
platelet rich plasma injection. Our result showed
significant improvement in hair count. The Mean
numbers and mean cross-sections of hairs were
Greco.etal and Lopez etal 2 22 observed a
significant increase in hair diameter and hair density
respectively.

Patients filled in the patients’ satisfaction
questionnaire and reported any adverse effects.
They were satisfied with Photographic assessment
reported an improvement in hair quality and
thickness, while 11.7% , 33.3%, 38.3% and 16.7%
reported mild, good, very good and excellent
improvement, respectively. Our result showed
similar result like Gkini.et.al. PRP in androgenetic
alopecial: 214,

Regarding PRP safety profile in the satisfaction
questionnaire patient’s reported any adverse effects.
During intervention of PRP, 70% of them felt mild
pain and 30% moderate pain® 2,

Regarding photographic assessment our result
showed good improvement in digital and
dermoscopic images both in male and female! 2 %
24

Finally, sample size was small, despite the fact that
we had statistical significant results.

Limitation of Study: Nevertheless, our study was
not a randomized, doubled blind, controlled trail
and potent bias might be present. Drug history,
smoking habit and other lifestyle were not evaluated
in details or compared. Drug, smoking as well as
other factors affecting microcirculation may play a
role in trail result. Nevertheless, more randomized,
controlled, double-blind studies with approved
devices for PRP with larger sample size, longer
follow-up and objective evaluation methods are
needed. The questions are whether PRP will provide
as much benefit as existing treatment options such
as Minoxidil and finasteride to be used as
monotherapy or in combination with other

treatments. Without regression analysis dose
response relationship would not establish.
Conclusion: In  conclusion, PRP injections

appeared to be effective in the treatment of
androgenetic alopecia in both males and females,
without remarkable adverse effects, while they were
accompanied by a high patient’s satisfaction rate.
More rigorous study designs, including large
samples, quantitative measurements of effect and
longer follow-up periods are needed to solidify the
utility of PRP for treating androgenic alopecia.
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