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Abstract:

Background: Androgenetic alopecia (AGA) also known as male pattern baldness is the most

common hair loss disorder characterized by chronic, nonscarring disorder that is marked by

a progressive reduction in the diameter, length, and pigmentation of the hair. This disorder is

located primarily on the central scalp with various patterns of loss. Pathophysiological features

include an alteration in the hair cycle via reduction of the anagen (growth) phase, inflammation,

and follicular miniaturization. Therapies for AGA are limited and there is no cure. There is a

high demand for hair restoration. Platelet-rich plasma (PRP), a treatment modality shown to

promote wound healing, has also been explored as a treatment for AGA.

Objectives: To observe the effectiveness of platelet-rich plasma for Androgenetic Alopecia.

Materials & method: This prospective observational study was conducted among 30 subjects

with androgenetic alopecia from July 2018 to June 2020 in a reputed private hospital in Dhaka.

Five platelet-rich plasma (PRP) treatments, at intervals of 4 –5 weeks, and 2 follow-up

examinations were performed. 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. Treatment efficacy was

assessed by changes in hair number and diameter. A secondary objective was to assess clinical

improvement, which was evaluated by 5-point Likert scale. Then variables were analyzed and

compared. Data was processed and analysed with the help of computer program SPSS and

Microsoft excel. Quantitative data expressed as mean and standard deviation and qualitative

data as frequency and percentage. Comparison was done by tabulation and graphical presentation

in the form of tables, pie chart, graphs, bar diagrams, histogram & charts etc.

Result: It was found that majority of the patients i.e. 41(68.3%) were in the age group 20-40

years, mean age was found to 38.3±6.5 years. No significant difference in age and other

demographic profile was observed between groups. The median (range) hair number per

square centimetre at baseline was 38.0 (13-105) in the both groups. At the final follow-up visit,

hair number is improved & it was found 53.0 (24-130) in the treated group and 41.0 (11-105)

in the control group. Differences was statistically significant (p=0.017). Hair diameter (µm)

at baseline was 65.0 (48-81) µm in the treated group and 66.0 (49-75) in the control group.

At the final follow up visit, hair diameter also improved and it was 80.0 (58-94) µm in the

treated group and 69.0 (51-85) µm in the control group. Differences was statistically significant

(p=0.031). There were no treatment-related adverse effects.

Conclusion: Present study concluded that PRP is an effective treatment option in androgenetic

alopecia, provides better clinical outcome in terms of improve hair density, diameter and

significant subject satisfaction.
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Introduction:

Androgenetic alopecia (AGA) is a hair loss disorder
affecting 80% of men and 50% of women throughout their
lifetime1. 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 5á-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 AGA2.

Currently, the Hamilton-Norwood classification is the
standard system for classifying different stages of AGA3.
Hamilton first proposed a detailed system grading severity
of hair loss based on frontoparietal and frontal recessions
as well as frontal thinning in 1951. The grading system
was based on 8 evolutionary types of hair loss and 3
subgroups: types I-III described scalps which were not
bald, while types IV-VII classified bald scalps. Later, in
1975, Norwood expanded on Hamilton’s system by
creating the Hamilton-Norwood classification, which
encompassed major patterns of hair loss, but also rarer
patterns of male pattern balding. The Hamilton-Norwood
system includes 7 types of hair loss, as well as information
about a type A variant, based on the notion that thinning
begins in the temples and crown/vertex and continues to
encompass the entire top of the scalp4. The Ludwig
classification system is used to describe the severity of
AGA in women. Ludwig based the system on 3 grades of
hair loss and emphasized the preservation of the frontal
fringe despite progressive centrifugal loss over the upper
portion of the scalp in females4, 5. Nevertheless, he did
not account for the accentuation of frontovertical alopecia
in his classification - this information was later described
by Olsen in her own classification4, 6.

The current standard of treatment for AGA includes oral
finasteride and topical minoxidil solution or foam in males
and minoxidil solution or foam in females7. Additional
therapies including dutasteride, ketoconazole,
prostaglandin analogues, and hormonal therapy have also
been used in treating AGA. Unfortunately, current
therapies are not effective for all subjects with AGA. On
the one hand, medication is required for an indefinite
period of time, and effectiveness is limited by patient
adherence. In addition, they may cause side effects such
as hypertrichosis close to the area of minoxidil application,
and possible birth defects, decreased libido, and prolonged
impotence with finasteride use in males8. On the other
hand, because of its invasive nature and high price,
surgeries such as hair transplantation and scalp reduction

are generally reserved for patients who do not achieve
success with medical therapy. Recently, Platelet-rich
plasma (PRP) treatment has gained popularity in treatment
of androgenetic alopecia (AGA).

Platelet-rich plasma (PRP), a new biotechnology, is the
product of a heightened interest in cell-based therapy and
tissue engineering. This therapy is defined as an
autologous preparation of plasma with concentrated
platelets. PRP contains various growth factors and
cytokines that enhance the body’s inherent capacity to
repair and regenerate9, 10. Research has demonstrated the
beneficial effects of PRP, such as proliferation of adipose
precursor cells, wound repair, cellular differentiation, and
angiogenesis9. The principle behind PRP treatment is to
enrich the platelets through centrifugation, to reverse the
RBC-to-platelet ratio to achieve a 94% concentration of
platelets and a 5% concentration of RBCs. The high level
of growth factors and cytokines in PRP are thought to
facilitate tissue rejuvenation and healing10. Recent study
demonstrated that PRP is effective for treatment of
Androgenetic alopecia11. Meta-analysis shows a
significantly locally increased hair number per cm2 was
observed after PRP injections versus control. Similarly, a
significantly increased hair thickness cross-section per
10"4 mm2 favoring PRP group12.

Platelets are most often thought of for their hemostatic
functions. However, they also contain a vast reservoir of
over 800 proteins which, when secreted, act upon
numerous targets including stem cells, fibroblasts,
osteoblasts, endothelial, and epithelial cells. Granulation
of these factors generally begins within 10 min of platelet
activation. Besides platelets and their secreted factors,
there are other active components within PRP, importantly
fibrinogen and leukocytes. The current thinking is that
the therapeutic benefits of PRP come not only from the
platelets, but from the combination of constituents and
growth factors13.

PRP contains high concentrations of over 20 growth
factors that are actively secreted from the á-granules of
platelets. Among those thought to stimulate hair regrowth
are platelet-derived growth factor, transforming growth
factor, vascular endothelial growth factor (VEGF),
epidermal growth factor, fibroblast growth factor,
connective tissue growth factor, and insulin-like growth
factor IGF-114. These essential proteins regulate cell
migration, attachment, proliferation, and differentiation and
promote extracellular matrix accumulation. Growth factors
in PRP promote hair regrowth by binding to their respective
receptors expressed by stem cells of the hair follicle bulge
region and associated tissues. Upon ligand binding, stem
cells induce the proliferative phase of the hair follicle,
producing the anagen follicular unit and facilitating hair
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regrowth. Further, they activate downstream cascades
leading to angiogenesis and stimulation and generation
of adnexal structures. Anagen-associated angiogenesis
has been linked to the secretion of VEGF by keratinocytes
in the outer root sheath and fibroblasts of the dermal
papilla. This increased production of VEGF promotes the
growth of normal and pathological dermal structures15.
Activated autologous PRP has also been noted to activate
the proliferation of dermal papilla cells by upregulating
fibroblast growth factor-7 and â-catenin, in addition to
extracellular signal-related kinase and Akt signaling15. PRP
showed excellent efficiency as a novel therapy of
androgenic alopecia through hair density evaluation16.

Methodology:

This prospective observational study was conducted
among patients with androgenetic alopecia. Informed written
consent was obtained from each participant. Selection
criteria was subjects with untreated AGA, aged 18–52 years
and selected subjects had an AGA Norwood-Hamilton score
of e”III. Exclusion criteria includes previous or ongoing
treatment for AGA (finasteride, minoxidil), previous hair
transplantation, malignancy, haematological disorders,
thyroid dysfunction, malnutrition, and other dermatological
disorders contributing to hair loss. Five treatments were
performed at intervals of 4–5 weeks. Thirty subjects were
treated with PRP (Group A or treatment group) and 30 with
conventional treatment (Group B or control group), by Tab.
Finasteride & Minoxidil spray. Hair density and hair number

were evaluated at 3 time-points: baseline (or pretreatment)
and at follow-up visits 3 months after treatment and 6
months after the last treatment.

Study procedure: At each treatment, 20 ml of each subject’s
blood was collected in a tube containing sodium citrate to stop
clotting. Platelet-poor plasma (PPP) and red blood cells were
removed from the blood using “Yes” PRP kits, centrifuging at
2,800 RPM for 9 min (single-spin procedure) and the resulting
PRP was extracted into a syringe. During the same session,
depending on the degree of AGA, approximately 3–4 ml of the
concentrated PRP, was used to intracutaneously deliver 0.1 ml
injections into the affected areas of the scalp. The injections
were delivered with a 30-gauge needle at approximately 1 cm
intervals in a grid-like pattern.

Outcome measures: The main outcome measures were
hair number per square centimetre and hair diameter (µm),
both measured by visual and photographic assessment.
Briefly, images of a shaved area of the scalp (1 cm2) were
taken with a digital camera and evaluated for determination
of the essential parameters of hair growth. The secondary
objective was the clinical improvement, which was
evaluated subject satisfaction by 5-point Likert-type scale.
Statistical analysis of the data was done using statistical
processing software (SPSS). A p-value <0.05 was
considered result significant.

Result & Observation:

Total of 60 patients fulfilling inclusion/exclusion criteria
were studied. Results and observations are given below.

Table I

Demographic data of the patients (n=60)

Demographic data Group A (n=30) Group B  (n=30) Total &  Percentage

Age (years)
20-40 21(70.0%) 20(66.7%) 41(68.3%)
41-60 9(30.0%) 10(33.3%) 19(31.7%)
Mean ± S.D. 38.3±6.5
Occupation
Service holder 9(30.0%) 12(40.0%) 21(35.0%)
Business 16(53.3%) 15(30.0%) 31(51.7%)
Student 3(10.0%) 2(6.7%) 5(8.3%)
Others 2(6.7%) 1(3.3%) 3(5.0%)

Table I shows the demographic data of the patients.

Majority of the patients i.e. 41(68.3%) were in the age

group 20-40 years, mean age was found to 38.3±6.5 years.

Maximum patients (e.g., 51.7%) were businessman, service

holder 35.0%. No significant differences (p=0.981) were

found between groups with respect to demographic

characteristics.

Figure 1 shows the residency of study subjects. Maximum
patients (86%) came from urban areas.

Figure 1: Distribution of patients according to residence
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Table II

Evaluation of clinical efficacy by objective assessment (n=60)

Variables Group A (n=30) Group B (n=30) P value
Median (range) Median (range)

Hair number (per cm2)

Baseline 38.0 (13-105) 38.0 (15-102) 1.000

At 1st follow up 47.5 (18-125) 36.0 (8-95) 0.065

At final follow up 54.0 (24-130) 41.0 (11-105) 0.017

Table-III

Evaluation of clinical efficacy by subjective assessment (n=60)

Impression Satisfaction grade (Likert Scale) Group A (n=30) Group B (n=30) P value

Very satisfied 5 8 (26.7) 3 (10.0)

Somewhat satisfied 4 19 (63.3) 12 (40.0)

Undecided/ neutral 3 3 (10.0) 9 (30.0)

Somewhat dissatisfied 2 0 6 (20.0)

Very dissatisfied 1 0 0

mean±SD 4.16±0.7 3.43±0.7 0.001

Table II shows evaluation of clinical efficacy by objective

assessment. The median (range) hair number per square

centimetre at baseline was 38.0 (13-105) in the both groups.

At the first follow-up visit, hair number was 47.5 (18-125)

in the treated group and 36.0 (8-95) in the control group.

Differences to baseline were 6.5 in the treated group and –

2.0 in the control group. At the final follow-up visit 6

months after the last treatment, hair number was 53.0 (24-

130) in the treated group and 41.0 (11-105) in the control

group. Differences to baseline were 16.0 in the treated

group and 3.0 in the control group; these differences were

statistically significant (p=0.017)

Figure 2: Assessment of Hair diameter (µm) after

treatment (n=60)
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Figure 2 shows the comparison of Hair diameter (µm) after

treatment. The median (range) hair diameter at baseline

was 65.0 (48-81) micrometres in the treated group and 66.0

(49-75) in the control group. At the first follow-up visit,

hair diameter was 71.0 (51-83) micrometres in the treated

group and 68.0 (51-83) micrometres in the control group.

Differences to baseline were 3.0 micrometres in the treated

group and 2 micrometres in the control group. At the final

follow up visit 6 months after treatment, hair diameter was

80.0 (58-94) micrometres in the treated group and 69.0 (51-

85) micrometres in the control group. Differences to

baseline were 15 micrometres in the treated group and 3

micrometres in the control group; these differences were

also statistically significant (p=0.031).

In this study 5(five) point Likert Scale was used to assess

the patient’s satisfaction. The Likert Scale is a rating scale

that’s often used assessing the patients/ subject regarding

experiences and overall effectiveness with the sort or

service. Total 27(90.0%) patients in group A experienced/

satisfaction of grades 4 and 5 after treatment, whereas

15(50.0%) patients in group B experienced/ satisfaction of

grades 4 and 5 after treatment. The mean±SD of score was

4.16±0.7 in group-A and 3.43±0.7 in group-B. So, treatment

of androgenic alopecia with platelet-Rich Plasma is

associated with better outcome. The difference was

statistically significant (p<0.05) between groups.
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There were no treatment-related adverse effects such as
itching, erythema, folliculitis, or scaling. Some participants
reported mild headache, tolerable and temporary pain
during treatment and transient edema after PRP treatment.

Discussion:

In recent years, PRP has become an increasingly popular
treatment modality for various dermatological and
aesthetic indications, including hair restoration. Present
study reported the promotion of hair growth by PRP,
indicating that PRP may offer hope to those affected by
hair loss. Our findings were consistent with result of other
studies. Some of these findings are discussed in more
detail below.

A recent pilot study by Anitua et al17 evaluated the use of
plasma rich in growth factors in 19 subjects with AGA.
Subjects were given 5 injections of PRP enhanced with
platelet-rich growth factor (PRGF) activator to provoke
release of growth factors and morphogens from the
specimen. Compared to baseline, all outcome measures
showed positive results after 1 year of follow-up. Mean
hair density, hair diameter, and terminal/vellus hair ratio
were among the measures showing statistically significant
improvement (p < 0.05). Histomorphometric evaluation
also favored the use of PRP, showing improvement in
epidermal thickness, perifollicular neoangiogenesis, and
terminal/miniaturized hair ratio, as well as decreased
perivascular inflammatory infiltrates. Overall, patients were
satisfied with their clinical improvement.

Alves and Grimalt18 led a 25-subject randomized, blinded,
half-head investigation, among which 22 completed the
trial. The subjects were divided into 2 groups: group A,
which received 3 mL of PRP on the right half of the head
and 3 mL of saline placebo on the left, and group B, which
received the same 2 solutions on opposite sides of the
head. After 3 and 6 months, statistically significant
improvements were detected in mean anagen hairs, mean

telogen hairs, hair density, and terminal hair density in
PRP-treated areas when compared with baseline (p < 0.05).
Mean total hair density was the only measure found to be
significantly increased in PRP versus placebo-treated areas
(p < 0.05).

Another randomized, blinded, half-head study performed
by Gentile et al19 evaluated treatment outcomes of PRP in
20 male subjects. PRP was injected on half of the affected
scalp of each patient, while the other side received
physiological solution as control. The study found a
statistically significant increase in all outcome measures,
including mean hair count, hair density and terminal hair
density, after 3 months of PRP treatment compared to
placebo. Cervelli et al.17 performed a very similar study to
that of Gentile’s group with 10 men, and found similar
positive results after 3 months of PRP. All outcome
measures showed statistically significant improvement.

Singhal et al8 conducted a small controlled clinical trial to
compare PRP with medical treatment in 20 subjects, 8 males
and 2 females in each treatment group. Hair growth was
seen in 6 subjects after just 7 days, but in 4 subjects after
15 days. Yet, by the end of 3 months, all evaluated
parameters showed superior outcomes in PRP-treated
subjects than in control subject, although no statistical
analysis was reported on the observed data. In comparison,
the subjects managed with medical treatment showed no
improvement in hair pull test or hair growth.

Multiple preliminary and observational studies performed
in 2014 all concluded that PRP could have a positive
therapeutic effect for male and female subjects with AGA.
Schiavone et al20 led an observational study in which 64
subjects received 2 injections of L-PRP mixed with plasmatic
proteins 3 months apart. Hair count and thickness were
visibly improved after 6 months of PRP treatment;
approximately 40.6% of study participants reached at least
a moderate level of improvement.

Table IV

Evaluation of any complication (n=60)

Complications Group A (n=30) Group B (n=30) Total

Itching 0 0 0

Pain 2 0 2

Swelling/ oedema 2 0 2

Erythema 0 0 0

Folliculitis 0 0 0

Scaling 0 0 0

Fever 0 0 0

Urticaria 0 0 0
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Gkini et al21 performed a prospective cohort study with 22
subjects, of which 20 completed the study. After 3
treatments, they reported increased hair density compared
to baseline at 3, 6, and 12 months after PRP (p < 0.001), as
well as improvements in density and thickness.
Investigators also suggested that the PRP treatment
appeared to lead to increases in hair diameter more than
hair count.

Khatu et al22 also led a small prospective cohort study to
investigate PRP efficacy in 11 subjects. After 4 sessions
of PRP, 9 subjects reverted to having a negative hair pull
test. Hair volume, coverage and follicular hair unit count
were improved. Hair counts were noted to be increased
from 71 to 93.09 on average. Significant reduction in hair
loss was evident per patient questionnaires. Both Gkini et
al21 and Khatu et al22 assessed patient satisfaction, and
found the reported means of 7.1 and 7.0 out of 10,
respectively.

After careful evaluation of the clinical outcome and review
of previous investigations cited, the available evidence
suggests a promising use for PRP as an alternative
treatment for AGA. There were no major adverse effects in
present study.

Conclusions:

Present study concluded an effective response and
relative safety for the application of PRP in the treatment
of AGA. PRP associated with hair growth and improve the
subject’s satisfaction. Thus, PRP can be considered a
standard treatment protocol, especially for those patients
with negative response to the other treatment or topical
use of minoxidil.
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