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Abstract

Hair loss is a problem that affects many people around the world. Androgenic alopecia

(AGA) is the most common cause of hair loss affecting up to 50% of men and 40% of women

over the age of 50. This type of hair loss is mediated by androgens, the strongest of which is

dihydrotestosterone (DHT). This hormone influences the weakening hair follicles. The

problem of excess DHT and the associated androgenic hair loss may concern people

practicing sports, especially aerobic disciplines of moderate and high intensity. In the recent

decades, many topical and oral therapies have been introduced to delay and stop hair loss.

However, commonly used medications have only a partial and temporary effect, therefore

alternative treatment methods are needed. Platelet-rich plasma (PRP) is known, among other

things, for its use in orthopedics. The use of PRP may benefit athletes in the treatment of

https://orcid.org/0000-0002-1969-209X
mailto:kasia.wiejak@gmail.com


189

injuries to tendons, ligaments, muscles and cartilage. Many publications indicate good results

with the use of PRP in the treatment of hair loss.

The aim of this study is to summarise the published reports on the effect of platelet-

rich plasma (PRP) on hair loss prevention in people with androgenic alopecia (AGA) and to

analyse the papers discussing androgen levels in physically active people.

Key words: androgenic alopecia, platelet-rich-plasma, dihydrotestosterone, androgens, sport

activity

Introduction

The platelet-rich plasma (PRP) preparation obtained from the patient's own blood is an

autologous, biocompatible product. Regeneration and biostimulation of skin cells occur as a

result of the action of growth factors contained in the plasma: PDGF (platelet-derived growth

factor), TGF-β (transforming growth factor β), VEGF (vascular endothelial growth factor),

EGF (epidermal growth factor), IGF-1 (insulin-like growth factor), and FGF (fibroblast

growth factor). [1] In recent years, the use of platelet-rich plasma in the treatment of alopecia

has been widely researched. Hair loss accompanies many diseases and is divided into non-

scarring and scarring. PRP is used as a therapy for some types in the case of non-scarring

alopecia, and new findings relate to its possible use in the treatment of scarring alopecia. [2]

The role of platelet-rich plasma growth factors (PRP)

Growth factors obtained by the degranulation of the platelet alpha-granules stimulate

hair regrowth. IGF-1 and TGF-β1 initiate keratinocyte proliferation. VEGF activates

angiogenesis, and PDGF stimulates macrophages and fibroblasts to secrete endogenous

growth factors, including: TGF-β1, which accelerates the synthesis of new collagen. [3]

Androgenic alopecia (AGA)

The development of AGA depends on several factors: genetic predisposition, the

presence of an appropriate level of androgens, androgen receptors and their coactivators.

Although the genetic background of AGA has long been assumed, the mode of inheritance is

still unclear. Several studies have shown that genetic variants in the androgen receptor (AR)
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gene on chromosome Xq12 are associated with this type of alopecia. The involvement of the

X chromosome confirms the influence of the mother, but does not explain the inheritance

from the father. Subsequent genetic tests proved polygenic inheritance of AGA. [4]

As the name itself suggests, androgens are the main mediators of androgenic alopecia.

Androgens shorten the lifespan of anagen. Each hair follicle goes through three main phases:

catagen, telogen and anagen. In the first stage, the hair follicle undergoes apoptosis (catagen),

in the second stage this is resting phase (telogen), and in the third stage the hair follicle re-

enters the growth phase (anagen) to initiate the formation of a new hair. In addition,

androgens promote miniaturisation of hair follicles. They transform terminal hair into thinner

and softer. The cells of hair follicles from balding areas show higher levels of 5-alpha

reductase than the cells from non-balding areas. It is an enzyme that converts testosterone into

dihydrotestosterone, which is the strongest androgen.[5]

The diagnosis of AGA can usually be confirmed only on the basis of medical history

and physical examination. A trichogram can be useful in assessing the progression of hair loss.

A scalp biopsy is of a diagnostic nature, but is not usually required.

In the recent decades, many topical, oral and surgical therapies have been introduced

to delay and stop hair loss, as well as to restore the presence of hair in the balding areas.

However, drugs such as minoxidil, finasteride and dutasteride only provide partial and

temporary effects. [6] 2% minoxidil solution stimulates new hair growth and helps to stop hair

loss in men and women with androgenic alopecia. Higher concentrations of this preparation

increase its effectiveness. [7] Finasteride is a 5-alpha reductase inhibitor, which is the

mechanism of action of this drug in hair growth in androgenic alopecia. Various clinical trials

of finasteride have confirmed its beneficial effects on hair loss in men but not in women. The

above drugs do not have high efficacy, therefore alternative methods of treating androgenic

alopecia are needed.

The study conducted by Shapiro included 35 patients, 17 women and 18 men, aged

18–58 years, with androgenic alopecia of 3 to 5 grade using the Norwood-Hamilton scale

(men) and of 1 to 2 grade using the Ludwig scale (women). Two squares measuring 7.6 cm x

7.6 cm were tattooed on the scalp of the study subjects. The areas were randomly assigned for

intradermal injections of PRP or saline. The patients underwent a total of three treatment

sessions at 1-month intervals, with the last follow-up visit taking place three months after the

last treatment. At final evaluation, hair density in the PRP-treated areas increased from 151 ±

39.82 hairs/cm2 to 170.96 ± 37.14 hairs/cm2, an average increase of approximately 20
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hairs/cm2 (P < 0.05). However, hair density in placebo-treated areas also increased from

151.04 ± 41.99 hairs/cm2 to 166.72 ± 37.13 hairs/cm2 (P < 0.05). [8]

Male androgenic alopecia (MAGA)

Androgenic alopecia affects 50% of men up to the age of 50 and as many as 80% of

men up to the age of 80 and is caused by genetic factors. It develops as a result of hereditary

hypersensitivity of hair roots to dihydrotestosterone (DHT), which is produced in the body

from the male hormone testosterone. The rate of progression is individual. Racial differences

are observed in terms of incidence and clinical presentation. It most often occurs in Caucasian

men. In Asian men, preservation of the frontal hairline, the Ludwig pattern, is observed, while

in Caucasian men, the classic Norwood Hamilton pattern prevails. As an androgen-dependent

disease, MAGA may present soon after puberty. Its early onset can cause significant

psychological distress. Currently, topical minoxidil and oral finasteride are the only FDA-

approved treatments for MAGA. Given the progressive nature of the disease, almost all

treatments require lifelong adherence in order to ensure continued improvement. [9]

Bayat conducted a study on 19 men with androgenic alopecia ranging from grade 3 to

grade 5 on the Norwood Hamilton scale. All of the obtained liquid (5 ml) was injected into

approximately 125 points on the scalp. This procedure was repeated at week 4 and 8. The

results showed significant upward trend in hair thickness and number over the study period (P

< 0.001). The number of hair follicles during follow-up was significantly higher than the

baseline value. The study showed that the use of PRP as a new and safe method may be

effective in the treatment of androgenic alopecia. [10]

Female androgenic alopecia (FAGA)

Female androgenic alopecia is a common cause of non-scarring alopecia in women. In

Caucasian women, the incidence of FAGA increases with age: from 3–12% in the third–fourth

decade of life, to 14–28% in women over fifty and 29–56% in the population over 70 years of

age. Clinically, it manifests as diffuse thinning of hair on the mid-scalp, while the frontal

hairline is usually preserved. FAGA can have a significant psychological impact, leading to

anxiety and depression. For this reason, early diagnosis is very important to delay the

progression of the disease.

Endocrine diseases associated with hyperandrogenism include polycystic ovary

syndrome (PCOS), hyperprolactinemia, adrenal hyperplasia and, rarely, ovarian and adrenal

tumors. Estrogen plays a protective role on the hair. This is indicated by an increased
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incidence of FAGA after menopause, extension of the anagen phase period during pregnancy.

There are documented cases of hair regrowth in transgender people with androgenic alopecia

taking estrogen. Women taking tamoxifen or aromatase inhibitors for breast cancer suffer

from hair loss due to estrogen inhibition.[11]

In PCOS, the ovaries produce up to 60% of androgens, while the adrenal glands

produce the remaining 40%. The excessive secretion of luteinising hormone (LH), both basic

and occurring in response to GnRH, is a characteristic trait of this disease. This is the main

abnormality in the classic PCOS that causes the excess of androgens. [12] The typical clinical

symptoms of PCOS include hirsutism, acne, alopecia, weight gain, infertility or menstrual

disorders. [13]

After menopause, estrogen levels drop dramatically, which stimulates LH to secrete

androgens. At this time, the level of sex hormone binding globulin (SHBG) also decreases,

which also causes an increase in the level of free androgens. [14] FAGA can be observed in

postmenopausal period due to long-term limitation of the hair cycle, with the existing hair

becoming thinner and drier. However, during premenopausal period, women prone to centro-

parietal alopecia may experience noticeable thinning. [15]

Although the key drugs used in FAGA are topical minoxidil and oral antiandrogens,

platelet-rich plasma (PRP) may be an alternative in patients for whom the standard treatment

does not bring satisfactory results. PRP is a treatment method that has gained popularity for

FAGA over the years due to its autologous nature, minimal invasiveness, lack of serious side

effects, better compliance and greater affordability compared to hair transplantation.

The aim of the study conducted by Agarwal was to compare the efficacy of 2%

minoxidil solution (topical application) with combined therapy: 2% minoxidil solution

(topical application) and PRP, groups 1 and 2, respectively. 26 patients with FAGA were

included in the treatment (12 in group 1 and 14 in group 2). The inclusion criteria included

women aged 18 to 55 years with a diagnosis of FAGA 1-3 on the Ludwig scale based on

clinical and trichoscopic examination. There was a statistically significant change in hair

density for both groups, the average change was 34.92 ± 8.39 hairs/cm2 in group 1 (P < 0.001)

and 31.21 ± 8.30 hairs/cm2 in group 2 (P < 0.001). There was no statistically significant

difference between the two groups. The combination therapy with minoxidil and PRP is an

effective treatment for FAGA, but is not superior to topical therapy with 2% minoxidil alone.

However, PRP is an effective therapy, especially in patients with high platelet counts. It may

be recommended for people who have problems with compliance or intolerance to itching

caused by minoxidil. [16]
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Platelet-rich plasma (PRP) in follicular unit extraction (FUE) hair transplantation

therapy

Platelet-rich plasma can also be used as an additional treatment in hair transplant

therapy. The FUE technique is a common surgical procedure in treating severe hair loss. The

aim of the study conducted by Alshahat was to investigate the effect of platelet-rich plasma

and assess its role in hair transplantation using the FUE technique. The prospective,

randomised, controlled study included 20 patients aged 25 to 60 years, suffering from

androgenic alopecia (AGA). This group was divided into two subgroups, subgroup A - 10

patients treated with FUE, and subgroup B - 10 patients treated with FUE with the

administration of platelet-rich plasma (PRP) after 1, 2 and 3 weeks after surgery, then monthly

for the next three months. An early increase in hair density and length was observed in the

PRP subgroup compared to the non-PRP subgroup. However, after a long-term follow-up of

one year, no differences were found between the subgroups. [17]

The impact of physical activity on androgen levels

The problem of hair loss affects also people with high physical activity. In this

population, increased levels of dihydrotestosterone (DHT), which is the strongest androgen

that contributes to the weakening of hair follicles, are observed. The randomised, controlled

clinical study conducted by Hawkins included 102 men aged 40–75 with a sedentary lifestyle.

They were randomly assigned to two groups. The first group performed specific physical

exercises for 12 months, while in the second group no changes were made to daily activity.

The combined programme of exercises at the sports facility and at home consisted of

moderate/high intensity aerobic exercises for 60 min. daily, 6 days a week. Serum

concentrations of testosterone, free testosterone, dihydrotestosterone (DHT), 3α-

androstanediol glucuronide (3α-Diol-G), estradiol, free estradiol, and sex hormone binding

globulin (SHBG) were measured at baseline and then after 3 and 12 months. After 3 months,

DHT levels increased by 14.5% in the exercising subjects compared to 1.7% in control

subjects. The study found that moderate to high intensity aerobic exercises increase DHT

levels. [18]

The physical effort-induced changes in serum sex hormone levels have been reported

in many studies. For example, testosterone levels were reduced during marathon running and

treadmill running. On the contrary, repeated sprinting exercises (consisting of 10 repetitions

lasting 30 s.) were the cause of the increase in the levels of total testosterone, free testosterone
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and dihydrotestosterone (DHT) in healthy, active young men. Exercises on a bicycle

ergometer increased testosterone levels after 20 minutes from the start of the exercise, but this

level returned to baseline values within 10 min. after completing the exercises In another

study, physical activity lasting 2 hours increased testosterone levels by 18-25%. [19]

In healthy young men, dihydrotestosterone (DHT) levels increase after sprinting

exercises. In the study conducted by Smith, 14 healthy, active young men performed a series

of sprints. Venous blood samples were collected before the exercise and 5 and 60 minutes

after the exercise. Five minutes after the exercise, there was a significant increase in total

testosterone (P < 0.001), free testosterone (P < 0.001), and DHT (P < 0.004) levels, which

returned to baseline values after 1 hour. Summing up, these results show that DHT levels are

significantly elevated after a sprint cycle exercise. [20]

Summary

The presented literature review demonstrates that platelet-rich plasma (PRP) increases

hair density. Additionally, an increase in the thickness of the epidermis, an increase in the

number of follicular hairs, and an increase in the number of small blood vessels within the

hair follicles have been observed after the use of plasma mesotherapy. Studies confirm the

efficacy of the PRP therapy in patients with androgenic alopecia, both males and females.

The most potent androgen that has the greatest impact on the weakening of hair

follicles is dihydrotestosterone (DHT). The level of DHT in the blood closely correlates with

physical activity, especially sprinting exercises. It seems that increased levels of DHT in the

group of people practicing sports may intensify hair loss. PRP not only brings benefits in the

treatment of androgenic alopecia, but it can also cause an early increase in hair density and

length in people after FUE hair transplantation.
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