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Abstract

Hair loss is a very serious problem that men and women struggle 
with almost every day. Given that many people suffer from this dis-
ease, scientists try to find optimal solutions every year. There are 
many products and methods that claim to restore hair growth or 
reduce hair loss. Some of these methods seem to be almost com-
pletely useless, while others make significant changes. Fortunately, 
there are many inventions within the field of hair restoration in re-
cent years. Nowadays, many hair loss treatments are available, and 
therefore the hottest ones are Mesotherapy and PRP. Both these 
treatments have completely modified the planet of hair loss treat-
ments.

Both methods are approved by the World Health Organization. 
PRP and mesotherapy are among the tried and tested methods of 
hair restoration which will make an enormous difference. It is not 
uncommon to mistake these two hair restoration methods, many 
people make this mistake. However, knowing the difference be-
tween PRP and mesotherapy will assist you opt which option is best 
for you. Because, although both try to repair hair, their performance 
is slightly different. Therefore, one of these methods may help you to 
get better results according to your individual characteristics.

Although these two treatments have proven effective, people are 
often confused about choosing one. Each therapy has its pros and 
cons, so we’ve administered a comparison of mesotherapy vs PRP 
for hair.

Introduction

In the present world, hair loss is a problem faced by individu-
als of all age groups and ethnicity. Environmental, psychologi-
cal, genetic, and pathological factors are associated with hair 
loss [1]. Hair follicles undergo periodic growth phases consist-
ing of anagen (active phase), catagen (transitional phase) and 
telogen (rest phase), where hair growth takes place followed 
by shedding. 

Traditional treatment strategies have largely been limited 
to pharmaceutical and surgical modalities. Currently approved 
medications, such as Finasteride and Minoxidil, require a great 

degree of compliance for long periods of time with varying de-
grees of effectiveness [2,3]. Side effects are also common and 
often dissuade use, including sexual dysfunction, mood disor-
ders, increased risks of prostate/breast cancer, and birth de-
fects [4,5].

Recent discoveries in the molecular pathways of the hair cy-
cle, however, have provided the foundation for novel investiga-
tions in a “biologically oriented” approach to cell based thera-
pies in hair restoration [6-9].
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Platelet-rich plasma (PRP) is an autologous blood product 
containing high concentrations of platelets in a small volume 
of plasma. Platelets contain hundreds of bioactive molecules in 
their alpha granules, including growth factors, cytokines, and 
cell adhesion molecules [1]. The biological rationale for the use 
of PRP in regenerative medicine involves platelet degranulation, 
thus allowing for the local delivery of growth factors, modifica-
tion of the inflammatory response, and stimulation of cell pro-
liferation and differentiation within the target tissue [10-12].

“Mesotherapy” is a non-surgical, minimally invasive method 
of drug delivery that consists of multiple intradermal or sub-
cutaneous injections of a mixture of compounds “melange” in 
minute doses [13]. Plant extracts, homeopathic agents, phar-
maceuticals, vitamins and other bioactive substances can be 
used, but alcohol- or oil-based substances should not be used 
for mesotherapy because of the risk of cutaneous necrosis [14].

History of mesotherapy

Insertion of needle(s) for alleviation of diseases features 
an extended history, starting from Hippocrates (400 B.C.) who 
used a neighborhood application of cactus for shoulder pain, 
the Chinese using acupuncture (since 2000 years) then, injec-
tion of medicine following the invention of the hollow needle 
since nineteenth century

In 1952, Dr. Michel Pistor, a generalist practicing in rural 
France, administered 10 ml of procaine intravenously in an at-
tempt to abort an acute asthmatic attack during a patient. While 
the treatment didn’t ameliorate the patient’s respiratory status, 
upon follow-up, the patient reported an enormous improve-
ment in his impaired hearing. Soon thereafter, Dr. Pistor began 
experimenting with superficial injections of procaine around 
the ear of hearing-impaired patients and experienced some 
success. Soon his practice was crammed with hearing-impaired 
patients seeking treatment. His results were mixed, however. 
Many of these patients saw improvement in seemingly unre-
lated concomitant conditions, like eczema of the acoustic me-
atus and TMJ pain. Additionally, patients reported improvement 
with tinnitus, which can be related to hearing impairment [15].

Dr. Pistor continued experimenting with superficial injections 
of procaine for the treatment of a spectrum of disorders, and 
on June 4th of 1958, he published a bit of writing describing his 
clinical success with this novel procedure during which he stat-
ed, “the action on the tissues originating from the mesoderm 
is so extensive that these treatments should be called meso-
therapy” (author’s translation). This was the first time the term 
“mesotherapy” appeared in print. Dr. Pistor described meso-
therapy as, “smallest dose, infrequently, within the right loca-
tion [16].

The primary international conference on mesotherapy hap-
pened in 1976, which was also the year when mesothera-
py was first utilized in in-patient settings in France. In 1981, Dr. 
Jacques LeCoz introduced mesotherapy into the orthopedic 
clinic at the Institute Nationale du Sports (National Institute of 
Sports) in Paris. In 1987, the French Academy of drugs officially 
recognized mesotherapy as a legitimate treatment modality 
within conventional medicine [17].

What is mesotherapy? 

Mesotherapy is a wide range of minimally invasive injections 
that have many uses [18]. In mesotherapy, a mixture of vari-
ous tonics is injected into the skin. These include plant extracts, 
various medications, vitamins, enzymes, hormones, growth fac-
tors and other factors which will help treat alopecia (hair loss or 
baldness) [19]. The original meaning of the word “Meso” goes 
back to the embryonic stem cells. When the human body is not 
yet formed and the embryo is several thousand cells, three lay-
ers of stem cells are formed. Ectoderm, mesoderm and endo-
derm are the names of these three layers, each of which later 
forms different parts of the body. In the case of the skin, for ex-
ample, ectodermal stem cells form the outer surface of the skin 
(the first 5 layers of the skin) or the epidermis, and mesodermal 
stem cells form the dermis or middle layer of the skin. So in me-
sotherapy, our goal is to inject the drug into the middle layer of 
the skin, or dermis, which is made up of mesoderm stem cells 
[14,20]. 

Our skin is formed from three general layers [21]: Epidermis, 
Dermis (middle layer), Hypodermis (under the skin). 

The part of the skin we see is the epidermis, which is less 
than a millimeter thick and whose surface is covered with dead 
cells. Epidermal cells are constantly dividing and replacing dead 
cells that gradually shed from our skin. The dermis, or middle 
layer, is made up of connective tissue that contains collagen fi-
bers, elastin fibers, and hyaluronic acid. This section makes the 
skin flexible and contains a variety of important skin structures 
[22,23]. One of these structures is the hair follicle. The follicle 
contains 20 different types of cells that contain one or more hair 
follicles. Hair follicles are also the place where our hair strands 
are made, grow and come out of the skin. The part of the hair 
that we see is named the hair shaft. In hair mesotherapy, special 
drugs and compounds are injected into the dermis layer using 
a syringe. Because the hair follicles are in this layer, and if we 
want to get the restorative compounds to it effectively, we have 
to send them directly to this layer. Topical medications such as 
minoxidil usually do not cross the epidermis well; Therefore, 
they have less effect than hair mesotherapy.

Effects and benefits of hair mesotherapy

Mesotherapy affects various skin layers like the epidermis, 
middle layer and animal tissue, also because the cardiovascular 
system, system and neuro sensory system of the injection site. 
For many types of alopecia, hair mesotherapy has been shown 
to be effective and proven. The effects of mesotherapy can be 
summarized in the following list [24,25]: 

  Improve blood flow in the formula of many mesother-
apy solutions; there are vasodilators that increase tissue circula-
tion.

  Nourishing skin tissue and follicles a variety of vita-
mins, amino acids and minerals are used in combination with 
mesotherapy injections.

  Prevents the method of degeneration of follicles in-
creases strength and improves hair condition.

  Regulation of sebum secretion. Drugs utilized in meso-
therapy control the secretion of sebaceous glands.
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  Improve the effects of other treatments  Mesotherapy 
can be used as a complementary treatment for hair loss, steroid 
injections, general hair care and more.

  Useful for improving hair transplant results Mesother-
apy can be used in three ways:

•  Before implantation: To improve blood flow to the scalp.

•  Immediately after implantation: To treat edema or swell-
ing.

•  Sometime after implantation: For better healing of 
wounds as well as strengthening of grafts.

History of PRP

Platelet-rich plasma, also referred to as PRP, contains a high 
concentration of growth factors and platelets. PRP that’s uti-
lized in regenerative medicine is autologous, meaning that it’s 
generated from a person’s own body [26]. About six percent of 
normal blood is formed from platelets. On the opposite hand, 
PRP contains about 94 percent platelets. These platelets are im-
portant within the body because they’re ready to improve and 
speed up the healing processes within the body. This is possible 
due to the various proteins, system cells, and other bioactive 
factors that PRP consists of. 

Platelet-Rich Plasma (PRP) is additionally referred to 
as plateletrich Growth Factors (GFs), Platelet-Rich Fibrin (PRF) 
matrix, PRF, and platelet concentrate. The concept and outline 
of PRP started within the field of hematology [27]. Hematolo-
gists created the term PRP within the 1970s so on explain the 
plasma with a platelet count above that of peripheral blood, 
which was initially used as a transfusion product to treat pa-
tients with thrombocytopenia [28]. Ten years later, PRP began 
to be utilized in maxillofacial surgery as PRF. Fibrin had the 
potential for adherence and homeostatic properties, and PRP 
with its anti-inflammatory characteristics stimulated cell prolif-
eration [29]. Subsequently, PRP has been used predominantly 
within the musculoskeletal field in sports injuries. With its use 
in professional sportspersons, it’s attracted widespread atten-
tion within the media and has been extensively utilized in this 
field [30]. Other medical fields that also use PRP are cardiac sur-
gery, pediatric surgery, gynecology, urology, face lift, and oph-
thalmology [31].

More recently, the interest within the appliance of PRP in 
dermatology; i.e., in tissue regeneration, wound healing, scar 
revision, skin rejuvenating effects, and alopecia, has increased. 
[26,31-34].

Wounds have a proinflammatory biochemical environment 
that impairs healing in chronic ulcers. In addition, it’s charac-
terized by a high protease activity, which decreases the effec-
tive GF concentration. PRP is employed as a stimulating alter-
native treatment for recalcitrant wounds because it’s a source 
of GFs and consequently has mitogenic, angiogenic, and che-
motactic properties [26].

In cosmetic dermatology, a study performed in vitro demon-
strated that PRP can stimulate human dermal fibroblast prolif-
eration and increase type I collagen synthesis [33]. Additionally, 
supported histological evidence, PRP injected in human deep 
dermis and immediate subdermis induces soft-tissue augmen-
tation, activation of fibroblasts, and new collagen deposition, 
also as new blood vessels and adipose tissue formation [26,34].

Another application of PRP is that the development of burn 
scars, postsurgical scars, and acne scars [35]. According to the 
few articles available, PRP alone or together with other tech-
niques seems to enhance the standard of the skin and results in 
a rise in collagen and elastic fibers.

In 2006, PRP has begun to be considered a possible therapeu-
tic tool for promoting hair growth and has been postulated as a 
replacement therapy for alopecia, in both androgenetic alope-
cia and alopecia areata. Several studies are published that ask 
the positive effect PRP has on androgenetic alopecia, although 
a recent meta-analysis suggested the shortage of randomized 
controlled trials [36]. As stated by the authors, controlled clini-
cal trials are considered the simplest thanks to provide scientific 
evidence for a treatment and avoid potential bias when assess-
ing efficacy [37]. 

The procedure is performed by drawing blood from a pa-
tient and placing it during a centrifuge to separate the plate-
lets from the remainder of the blood components. The concen-
trated platelets are then directly injected into the injured area 
of tissue. The “rich” platelets contain multiple growth factors 
which will stimulate new tissue growth. Some of these factors 
include transforming protein, animal tissue protein, epidermal 
protein, and vascular protein. These growth factors recruit new 
cells to the world to stimulate healing [38,39].

Figure 1: After centrifugation, the blood components (red blood cells, leukocytes, and platelets) are separated from the 
plasma because of their different densities. The platelets have the lowest density. Adapted from Dohan Ehrenfest et al 
[40].
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Platelet-rich plasma mechanism

The main mechanism of action of PRP is thru platelets, which 
besides their well-known function in homeostasis, release also 
factors that promotes angiogenesis and tissue repair [41]. Se-
cretory granules of the platelets contain growth factors, co-
agulation factors, cytokines, adhesion molecules and integrins. 
Releasing of the active growth factors is realized through de-
granulation of alfa granules [42]. The main protein s included 
in alfa granules are: Platelet Derived Growth Factor (PDGF), 
Platelet Derived Endothelial Protein (PDEGF), Vascular Endothe-
lial Protein (VEGF), Epidermal Protein (EGF), Insulin Like Protein 
(IGF), Platelet Derived Angiogenesis Factor (PDAF), Transform-
ing Growth Factor (TGF), Keratinocyte Protein (KGF), Fibroblast 
Growth Factor (FGF), Connective Tissue Protein (CTGF), Tumor 
Necrosis Factor Alpha (TNF-α), Interleukin 1 β (IL 1 β) and In-
terleukin 8 (IL8) [41]. All these growth factors stimulate healing 
by attracting cells within the new formed matrix and triggering 
division of the cells. 

Leukocytes provide high concentrations of matrix metallo-
proteinases, which are involved in angiogenesis, extracellular 
membrane remodeling, and hair cycling [43]; however, they 
may also have detrimental effects that can damage follicles and 
lead to scarring. Erythrocytes are a possible source of reactive 
oxygen species and should contribute to a burning sensation 
[43]. While there are no studies investigating the ideal thera-
peutic concentration of platelets, some suggest that maximum 
results occur when the platelet concentration is 2-5-fold higher 
than that of normal whole blood. 

Growth factors in PRP promote hair regrowth by binding to 
their respective receptors expressed by stem cells of the fol-
licle bulge region and associated tissues. Upon ligand binding, 
stem cells induce the proliferative phase of the follicle, pro-
ducing the anagen follicular unit and facilitating hair regrowth 
[38,44]. Further, they activate downstream cascades leading to 
angiogenesis and stimulation and generation of adnexal struc-
tures. Anagen-associated angiogenesis has been linked to the 
secretion of VEGF by keratinocytes within the outer root sheath 
and fibroblasts of the dermal papilla. This increased production 
of VEGF promotes the expansion of normal and pathological 
dermal structures [45]. Activated autologous PRP has also been 
noted to activate the proliferation of dermal papilla cells by up-
regulating fibroblast growth factor-7 and β-catenin, additionally 
to extracellular signal-related kinase and Akt signaling [45].

Side effects of PRP

• As the PRP solution consists of a person’s own blood 
components, there are few risks of a reaction to the answer it-
self. This reduces the risks for an allergy which can occur from 
injecting other medications, like cortisone or mucopolysaccha-
ride. However, people undergoing PRP treatments for hair loss 
may experience subsequent side effects [46,47]:  mild pain at 
the injection site

• Scalp tenderness

• Swelling

• A headache

• Itching

• Temporary bleeding at the injection site

Side effects of mesotherapy

Although this method is known as a low-risk method, but 
a small percentage of side effects are likely to be seen in this 
method [48,49]: 

•  Feeling of pain at the injection site.

• Itching at the injection site.

•  See bruising.

•  See redness.

•  Allergic reactions to the anesthetic

For whom is the PRP method not recommended [50]?

•  People with a history of drug use

•  People with a history of alcohol use

•  People taking blood thinners

•  People who smoke on a daily and regular basis

For whom is hair mesotherapy not recommended [51]?

This method is not recommended for people with diseases 
such as diabetes, AIDS, hemophilia and hepatitis. It should be 
noted that this method cannot be useful for people with com-
plete baldness.

Studies with positive results for PRP

A recent pilot study by Anitua et al. [52] evaluated the utili-
zation of plasma rich in growth factors in 19 subjects with AGA. 
Subjects got 5 injections of PRP enhanced with platelet-rich 
protein (PRGF) activator to impress release of growth factors 
and morphogens from the specimen. Compared to baseline, 
all outcome measures showed positive results after 1 year of 
followup. Mean hair density, hair diameter, and terminal/vel-
lus hair ratio were among the measures showing statistically 
significant improvement (p<0.05). Histomorphometric evalua-
tion also favored the utilization of PRP, showing improvement 
in epidermal thickness, perifollicular neoangiogenesis, and ter-
minal/miniaturized hair ratio, also as decreased perivascular 
inflammatory infiltrates. Overall, patients were satisfied with 
their clinical improvement. 

In 2019, a team of researchers administered a scientific re-
view of the research on PRP as a treatment for hair loss. Their 
findings appear within the journal Aesthetic cosmetic surgery 
[53]. 

The analysis ultimately focused on 11 research papers that 
included a whole of 262 participants with androgenetic alope-
cia. According to the authors, most of the studies found that 
injections of PRP reduced hair loss and increased the diameter 
of hairs and thus the density of hair growth.

They acknowledged, however, that the treatment is contro-
versial, noting that tiny sample sizes and inferiority of research 
were among the limiting factors of their investigation. 

Another 2019 systematic review, which featured in Derma-
tologic Surgery Trusted Source [54], examined the findings of 
19 studies investigating PRP as a treatment for hair loss. These 
studies recruited 460 people in total. According to the authors 
of the review, most studies reported that PRP treatments led to 
hair regrowth in those with androgenetic alopecia and alopecia 
areata.
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The authors of an extra review of clinical studies, which the 
International Journal of Women’s Dermatology Trusted Source 
[55] published, considered PRP to be a “promising” treatment 
for hair loss, based on their findings [55].

However, the team noted that because various researchers 
and clinics use different preparations, session intervals, and 
injection techniques to administer PRP, its effects can vary. At 
now, without a uniform protocol for injections, the authors ex-
plain, it's difficult to conclude that the treatment is effective. 

Another randomized, blinded, half-head study performed 
by Gentile et al. [56] evaluated treatment outcomes of PRP in 
20 male subjects. PRP was injected on half the affected scalp 
of each patient, while the other side received physiological 
solution as control. The study found a statistically significant 
increase altogether outcome measures, including mean hair 
count, hair density and terminal hair density, after 3 months of 
PRP treatment compared to placebo.

Gkini et al. [44] 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. In this study, milder sorts of alopecia 
(Norwood Hamilton grade II–III) responded better to PRP treat-
ment than more advanced cases. In addition, subjects with vel-
lus hair had better results. Investigators also suggested that 
the PRP treatment seemed to cause increases in hair diameter 
quite hair count.

Khatu et al. [57] also led alittle prospective cohort study to 
research PRP efficacy in 11 subjects. After 4 sessions of PRP, 9 
subjects reverted to having a negative hair pull test. Hair vol-
ume, coverage and follicular hair unit count were improved. 
Hair counts were noted to be increased from 71 to 93.09 on the 
standard. Significant reduction in hair loss was evident per pa-
tient questionnaires. Both Gkini et al. [27] and Khatu et al. [57] 
assessed patient satisfaction, and located the reported means 
of seven .1 and 7.0 out of 10, respectively.

Cervelli et al. [45] performed a very similar study thereto of 
Gentile’s group with 10 men, and located similar positive results 
after 3 months of PRP. All outcome measures showed statistical-
ly significant improvement. In both studies, microscopic analysis 
revealed that epidermal thickness and density of follicles were 
both increased compared to base-line (p<0.05) 2 weeks after 
completion of PRP therapy. Immunohistochemistry was per-
formed, and thus the share of Ki67+ cells was also increased in 
both basal keratinocytes of the epidermis and follicle bulge cells 
at 2 weeks after PRP treatment (p < 0.05 compared with base-
line), suggesting an increase in keratinocyte proliferation. Inves-
tigators also observed an increase in small blood vessel count 
around the hair follicles (p<0.05) at 2 weeks after PRP compared 
with baseline), supporting the notion that PRP promotes angio-
genesis via the discharge of vascular growth factors.

Swapna S Khatu et al. [57] performed a prospective study, 
safety, efficacy and feasibility of PRP injections in treating an-
drogenic alopecia. Eleven patients affected by hair loss thanks 
to androgenic alopecia and not responding to six months treat-
ment with minoxidil and finasteride were included during this 
study. The hair pull test was performed before every treatment 
session. A total volume of 2-3 cc PRP was injected within the 
scalp by using an insulin syringe. The treatment was repeated 
every fortnight, for a complete of 4 times. The outcome was 

assessed after 3 months by clinical examination, macroscopic 
photos, hair pull test and patient's overall satisfaction.

A significant reduction in hair loss was observed between 
first and fourth injection. Hair count increased from average 
number of 71 hair follicular units to 93 hair follicular units. 
Therefore, average mean gain is 22.09 follicular units per cm2. 
After the fourth session, the pull test was negative in 9 patients.

They concluded that PRP injection could also be an easy, cost 
effective and feasible treatment option for androgenic alopecia, 
with high overall patient satisfaction.

Pietro Gentile et al. [56] reported the results of a random-
ized, evaluator-blinded, placebo-controlled, half-head group 
study to match, with the assistance of computerized tricho-
grams, hair regrowth with PRP versus placebo. The safety and 
clinical efficacy of autologous PRP injections for pattern hair loss 
were investigated. PRP, prepared from alittle volume of blood, 
was injected on half the chosen patients' scalps with pattern 
hair loss. The other half was treated with placebo. Three treat-
ments were administered to every patient at 30-day intervals. 
The endpoints were hair regrowth, hair dystrophy as measured 
by dermoscopy, burning or itching sensation, and cell prolifera-
tion as measured by Ki67 evaluation. Patients were followed for 
2 years. Of the 23 patients enrolled, 3 were excluded. At the 
highest of the three treatment cycles, the patients presented 
clinical improvement within the mean number of hairs, with a 
mean increase of 33.6 hairs within the target area, and a mean 
increase in total hair density of 45.9 hairs per cm2 compared 
with baseline values. No side effects were noted during treat-
ment. Microscopic evaluation showed the increase of epider-
mis thickness and of the number of hair follicles 2 weeks after 
the last PRP treatment compared with baseline value (p< .05). 
They also observed an increase of Ki67+ keratinocytes within 
the epidermis and of hair follicular bulge cells, and alittle in-
crease of small blood vessels around hair follicles in the treated 
skin compared with baseline (p< .05). Relapse of androgenic 
alopecia wasn't evaluated altogether patients until 12 months 
after the last treatment. After 12 months, 4 patients reported 
progressive hair loss; this was more evident 16 months after 
the last treatment. Those four patients were re-treated. Their 
data clearly highlight the positive effects of PRP injections on 
male pattern hair loss and absence of major side effects. PRP 
may function a secure and effective treatment option against 
hair loss.

JS Kang et al [58] investigated the clinical efficacy of interfol-
licular injection of CD34+ cell-containing PRP preparation for 
pattern hair loss. CD34+ cell-containing PRP preparation was 
injected on the scalps of 13 patients with pattern hair loss, and 
13 patients were treated with interfollicular placental extract 
injection as an impression. The numbers of platelets in PRP 
were microscopically counted and CD34+ cells were evaluated 
with flow cytometry. Three months after the primary treat-
ment, the patients presented clinical improvement within the 
mean number of hairs, 20.5 ± 17.0% (P<0.0001), mean hair 
thickness, 31.3 ± 30.1% (P<0.0001), and mean two-point score, 
84.4 ± 51.7% (P<0.0001) compared with baseline values. At 6 
months, the patients presented clinical improvement in mean 
hair count, 29.2 ± 17.8% (P <0.0001), mean hair thickness, 46.4 
± 37.5% (P<0.0001), and mean two-point score, 121.3 ± 66.8% 
(P<0.0001) compared with baseline. The MIXED procedure re-
vealed that CD34+ cell-containing PRP treatment presented a 
higher degree of improvement than placental extract treatment 
in hair thickness (P=0.027) and overall clinical improvement 
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(P=0.023).

Their data suggest that the interfollicular injection of autolo-
gous CD34+ cell-containing PRP preparation features a positive 
therapeutic effect on male and feminine pattern hair loss with-
out remarkable major side-effects. 

Abeer Attia et al. [59] evaluated the efficacy and safety of 
autologous platelet-rich plasma within the treatment of female 
pattern hair loss. 

Thirty female patients with female pattern hair loss were 
randomly assigned to receive autologous PRP injection into a 
specific area, and another area was injected with normal saline 
as a placebo. Sessions were performed weekly for a maximum 
total of 4 sessions. Patients were followed up 6 months after 
the top of last session. The outcome was assessed both subjec-
tively and objectively.

There was a statistical significant difference between PRP 
and placebo areas regarding both hair density and hair thick-
ness as measured by a folliscope. The hair pull test became 
negative in PRP-injected areas in 25 patients (83%) with aver-
age number of three hairs. Global pictures showed a big im-
provement in hair volume and quality along side a high overall 
patient satisfaction in PRP-injected sites, and these results were 
maintained during the 6-month follow- up. Platelet-rich plasma 
injections are often considered an alternate for the treatment 
of female pattern hair loss with minimal morbidity and a coffee 
cost-to-benefit ratio.

This was a case control study performed by Elham Beh-
rangi et al. [60] on 120 patients with grade II and III androge-
netic alopecia, supported the Hamilton-Norwood arrangement 
and grade 1 to five female pattern alopecia. Participants were 
randomly divided into two groups of 30 patients. The primary 
group was treated with Finastride and thus the second under-
went PRP treatment; with a gaggle of 60 participants who re-
ceived placebo. Follow-up was performed using macroscopic 
photography and Pull test bottom line, monthly for 3 months, 
and eventually three months after PRP-treatment for patients 
who received PRP.

A complete number of 120 participants enrolled during this 
study; 28 patients within the PRP group, 26 patients within 
the Finastride group and 60 patients within the control group. 
The results of 1 month follow up showed that hair growth 
and hair loss reduction weren't significantly improved within 
the PRP group compared to the Finastride and control groups 
(P ≥ 0.05). Significant differences were observed in results of 
progression of hair growth and reduction of hair loss between 
groups after three and 6 months (P value: 00.).

PRP-treatment could also be a completely unique therapeu-
tic approach. The effective results of PRP-treatment might be 
because of this eagerness. Furthermore, the time duration of 
this procedure is brief, which may be a crucial factor for the pa-
tients since most of the participants are young men who don't 
tend to undergo long-time treatments, like Finastride con-
sumption and Minoxidil Application Alopecia (AA) could also 
be a standard autoimmune condition, causing inflammation-
induced hair loss. 

A. Trink et al. [61] evaluated the efficacy and safety of PRP 
for the treatment of AA during a randomized, double-blind, pla-
cebo- and active-controlled, half-head, parallel-group study.

Forty-five patients with AA were randomized to receive in-

tralesional injections of PRP, Triamcinolone Acetonide (TrA) or 
placebo on one half their scalp. The opposite half wasn't treat-
ed. Three treatments got for each patient, with intervals of 1 
month. The endpoints were hair regrowth, hair dystrophy as 
measured by dermoscopy, burning or itching sensation, and cell 
proliferation as measured by Ki-67 evaluation. Patients were 
followed for 1 year.

PRP was found to increase hair regrowth significantly and to 
decrease hair dystrophy and burning or itching sensation com-
pared with TrA or placebo. Ki-67 levels, which served as markers 
for cell proliferation, were significantly higher with PRP. No side-
effects were noted during treatment. 

This pilot study, which is that the primary to research the re-
sults of PRP on AA, suggests that PRP may function a secure and 
effective treatment option in AA, and involves more extensive 
controlled studies with this method. 

Dilip Kachhawa et al. [62] compared the efficacy of placebo 
versus PRP injections within the treatment of male AGA.

Fifty male patients with AGA (Grade III to VI) were enrolled 
within the study. PRP was prepared using the double-spin meth-
od and injected within the androgen-related areas of scalp on 
the left side. Normal saline was injected on the right side during 
an identical fashion. Treatment sessions were performed with 
an interval of 21 days, and 6 sittings were completed for every 
patient. 

Hair loss reduced with evidence of latest hair growth. Digital 
image analysis showed an overall improvement in hair density 
and quality as lanugo-like hair became thicker, normal hair. An 
improvement in hair density, quality and thickness on trichos-
copy was noted. 

Their data suggest that PRP injections have therapeutic ef-
fect on male pattern hair loss with no major side effects and 
high patient satisfaction overall. 

Qian Qu et al. [63] studied the ascertain and compare the 
efficacy and safety of PRP treatment for various grades of AGA 
in males and females over 6 months. 

During this study, 51 MPHL patients with Norwood-Hamilton 
stage II-V and 42 FPHL patients with Ludwig stage I to III were 
enrolled for 6 monthly sessions of PRP injections. A longitudinal 
analysis was wont to compare the hair density, thickness, and 
hair pull test over 6 months for MPHL and FPHL through Gener-
alized Estimating Equation (GEE) models. Phototrichograms of 
scalp inflammation and oil secretion, global photographs and 
overall patient satisfaction were also assessed. 

Consequently, improvement of hair density, hair thickness, 
hair pull test, the extent of scalp inflammation and oil secretion 
were observed with statistical significance altogether stages for 
both MPHL and FPHL at 6 months. Noteworthy, lower level of 
alopecia (Grade II, III in MPHL and Grade I in FPHL) had better 
response to PRP, and also had a way better tendency of incre-
ment of hair growth than that of high-grade patients with pro-
longed treatment. 

They concluded that PRP injections, as an efficacious and re-
liable therapy, are often recommended for Grade II and Grade 
III in MPHL and Grade I in FPHL.

Waleed et al. [64] evaluated safety and efficacy of (PRP) vs In-
tralesional Corticosteroid (ILCs) in treatment of alopecia (AA).
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This study was conducted on 80 patients of both sexes who 
had AA. Patients were classified into Group I treated by ILCs and 
group II treated by (PRP). Results were assessed by dermoscop-
ic evaluation and by hair Re-Growth Score (RGS) at (baseline), 2, 
4, 6, 8, and 12 weeks. Patients were followed up for six months.

There was greater hair re-growth after treatment in both 
groups. In group I, (26) patients (65%) showed improvement & 
gt; 70% compared to 29 patients (72.5%) in group II. There was 
significant re-growth of pigmented hair and decrease in dystro-
phic hair (P<0.001) by dermoscopic evaluation in both groups. 
The difference between both groups was insignificant (P=0.57). 
At follow-up, two (5%) patients in group II had relapse com-
pared to 10 (25%) patients in group I. Platelets rich plasma is 
safe and promising therapeutic option in AA. 

Hausauer et al. [65] compared the efficacy, satisfaction, tol-
erability, and safety of two initial PRP injection protocols over 
6 months.

Prospective, randomized, single-blinded trial among 40 pa-
tients with moderate AGA. Participants received subdermal PRP 
injections consistent with 1 of two treatment protocols: 3 
monthly sessions with booster 3 months later (Group 1) or 2 
sessions every 3 months (Group 2). Folliscope hair count and 
shaft caliber, global photography, and patient satisfaction ques-
tionnaires were obtained at baseline, 3 months, and 6 months.

At 6 months, both groups demonstrated statistically signifi-
cant increases in hair count (p<.001). These improvements oc-
curred more rapidly and more profoundly for Group 1 (mean 
percent change: Group 1, 29.6 ± 13.6 vs Group 2, 7.2 ± 10.4; 
p<.001). Shaft caliber also increased significantly with no differ-
ence between groups. Treatments produced high satisfaction 
(82% “satisfied” or “highly satisfied”) and were safe and well 
tolerated (mean pain score 2.1).

Subdermal PRP injections are an efficacious and tolerable 
therapy among men and ladies with AGA [66]. The benefits 
could also be greater if first administered monthly. Clinicians 
should consider these findings when designing treatment plans. 

Hieronymus et al. [66] evaluated injections of Stromal Vas-
cular Fraction (SVF), which is rich in Adipose-Derived Stromal 
Cells (ASCs) in combination with Platelet-Rich Plasma (PRP) in 
the upper scalp as a new autologous treatment option for AGA.

Ten male patients (age range, 25-72 years), affected by AGA 
at stage II to III consistent with the Norwood-Hamilton scale, are 
treated with one injection of autologous PRS (ACPSVF: combi-
nation of PRP and SVF) within the upper scalp. Preinjection and 
6 and 12 weeks postinjection changes in hair density were as-
sessed using ultra high-resolution photography (Fotofinder). 

Hair density was significantly increased after 6 weeks and 
12 weeks postinjection (P=0.013 and P<0.001). In hair-to-hair 
matching analyses, new hair grew from active follicles. Furhter-
more nonfunctioning hair follicles crammed with hyperkeartot-
ic plugs, up to today assumed incapable of forming new hair, 
proved to grow new hair. No side effects were noted after treat-
ment. 

A single treatment of platelet-rich stroma injected within the 
scalp of patients with AGA significantly increased hair density 
within 6 to 12 weeks. Further research is required to work out 
the optimal treatment regimen.

 

Another May 2020 study showed that PRP injections had a pos-
itive effect on hair density in men with androgenic alopecia [67].

Studies with negative results for PRP

A recent pilot study by Puig et al. [68] evaluated the effect 
of PRP scalp injections in women with female androgenetic alo-
pecia. 

This double-blind, multicenter, placebo-controlled study 
compared the effect of PRP thereupon of saline placebo as scalp 
injection. The endpoints were hair count and Hair Mass Index 
(HMI), in conjunction with patient-opinion survey responses. 
Platelet-rich plasma was manufactured from patients' blood us-
ing the Angel PRP system. 

Hair mass index or hair count didn't statistically significantly 
differ between the study and placebo groups. However, 13.3% 
of the treatment subjects (vs 0% of the placebo subjects) expe-
rienced substantial improvement in hair loss, rate of hair loss, 
hair thickness, and easy managing/styling hair, and 26.7% (vs 
18.2% of the placebo group) reported that their hair felt coarser 
or heavier after the treatment. 

Platelet-rich plasma didn't demonstrate any statistically sig-
nificant improvement in HMI or hair count in women with con-
genital female pattern hair loss. The patient survey results sug-
gest a therapeutic advantage of PRP as perceived by patients 
but not consistent with hair count or HMI.

Faezeh Khademi et al. [69] investigated the effect of PRP on 
hair regrowth in patients with alopecia (AA) totalis. Ten subjects 
(28.9 ± 6.28 years; five males and five females) with clinically 
diagnosed AA totalis for a minimum of three years who had not 
received any treatment within 3 months before the study were 
recruited. Blood sample was collected in thrombocyte harvest-
ing tubes. The PRP was separated via centrifugation. The pa-
tients' scalp was divided sagittally into two approximately equal 
parts. In each patient, 4 mL of PRP was injected intradermally 
into the left or right side of the scalp; in each point, 0.1 mL of 
PRP was injected. Each patient was followed up monthly for 4 
months. No hair regrowth was seen in eight patients and in two 
patients only .05). There was no side effect during treatment. 
Single dermal PRP injection didn't convince have any effect on 
hair regrowth in these patients.

Studies with positive results for mesotherapy

N. Moftah et al. [70] evaluated the efficacy and safety of me-
sotherapy using dutasteride-containing preparation in treat-
ment of FPHL. 

This study included 126 female patients with FPHL. They 
were classified into two groups; group I (86 patients) injected 
with dutasteride-containing preparation and group II (40 con-
trol patients) injected with saline. Patients received 12 sessions 
and were evaluated at the 18th week by: photographic assess-
ment, hair pull test, hair diameter and patient self-assessment. 
Ultrastructural evaluation was finished three patients. 

Results

After mesotherapy with dutasteride-containing preparation, 
photographic improvement occurred in 62.8% of patients com-
pared with 17.5% on top of things group, mean number of epi-
lated hairs was significantly decreased, mean hair diameter was 
significantly increased. Patient self-assessment showed statisti-
cally significant improvement compared with the controls. There 
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was a indirect correlation between degree of improvement and 
duration of FPHL. Side effects were minimal with no statistically 
significant difference between the two groups. Ultrastructural 
examination of pretreated hairs revealed absent cuticle in one 
patient and focal destruction of the cuticle within the second 
patient, which reappeared in both after therapy [70].

They concluded that mesotherapy with dutasteride-contain-
ing preparation was effective, tolerable and minimally invasive 
treatment modality in FPHL with better response for shorter du-
ration of the disease [70].

Nahla Hunter et al. [71] compared the initial efficacy and safe-
ty of mesotherapy containing nutritional supplements to topi-
cal minoxidil 5% solution in FPHL. 30 patients with FPHL were 
randomly classified into two equal groups: A applied minoxidil 
5% lotion twice daily; B was injected with mesotherapy once 
weekly. For both groups Ultrasound Biomicroscopy (UBM) was 
performed before and at the top of the 12th week of treatment. 
After treatment, no significant difference was found between 
both groups with reference to either improvement of hair den-
sity and hair loss (P=0.27 and 0.056, respectively), nor the de-
gree of improvement of Ludwig’s classification as assessed by 
the investigator (P=0.210). A significant difference was observed 
between both groups (P=0.001) with the absolute best degree 
of satisfaction within the mesotherapy group. In group A, no 
significant difference was found within the amount of follicle s 
or the diameter of the foremost important follicle (P=0.244 and 
0.925, respectively).  In group B, an enormous difference was 
found within the amount of hair follicles (P=0.001), with no sig-
nificant difference within the diameter of the foremost impor-
tant follicle (P=0.105). The mesotherapy group showed more 
improvement with regard to the increase within the amount of 
the hair follicles after treatment (P=0.007).  Limitation of the 
study is little sample size, and comparatively short duration of 
treatment [71].

Mesotherapy, containing nutritional supplements only, is 
an efficient , more acceptable to patients, and more tolerable 
modality compared with topical minoxidil within the treatment 
of FPHL [71].

Marwa et al. [72] evaluated the efficacy and safety of injec-
tion of 0.05% dutasteride containing solution as compared to 
0.9% saline injected via nappage technique. Twenty-eight male 
patients with MPHL types III, IV and V completed the study. 
They were randomly assigned to 2 groups: group I the treated 
group (n=14) and group II controls (n=14). Patients received 
seven injections at weeks 0, 1, 2, 3, 5, 7 and 11 and were evalu-
ated at week 12.

The dutasteride-containing preparation was significantly 
simpler than placebo. This was evident by three assessment 
methods; difference in hair count, professional independent 
observers’ assessment and patients’ self assessment. The less 
the duration of MPHL, the higher was the response to meso-
therapy. Minimal side effects within the sort of mild pain and 
headache were detected.

Mesotherapy using dutasteridecontaining solution is an ef-
ficient method in treating moderate degrees of MPHL [72].

Sima Marzban et al. [73] examined the safety and efficacy 
of mesotherapy within the treatment of androgenetic alopecia.

Five studies including 344 patients were considered eligible 
for the review. Of five studies included during this review, three 

were Randomized Controlled Trials (RCTs) and two were non-
RCTs. In previous studies, mesotherapy was performed us-
ing dutasteride, minoxidil, and finasteride. As the analysis 
revealed, quality of retrieved studies was poor. The results 
showed that mesotherapy results in the development of ef-
ficacy outcomes. However, in one study, mesotherapy wasn't 
shown to be effective regarding some outcomes. No significant 
adverse effects were reported for mesotherapy.

Although the findings of previous studies suggest that me-
sotherapy could even be a secure and effective treatment for 
androgenetic alopecia, further research is required to verify this 
finding.

Studies with negative results for Mesotherapy

Bruna Duque et al. [74] reported two cases of patchy alo-
pecia that developed after mesotherapy for the treatment of 
androgenetic alopecia. In the first patient, alopecia developed 
after injections of the heparinoid vasodilator mesoglycan; the 
3-month follow-up examination revealed alittle residual area 
of cicatricial alopecia. The second patient developed reversible 
alopecia after multiple scalp injections of homeopathic agents. 
These cases underline the possible risks of mesotherapy as a 
therapeutic technique for hair loss. 

Three cases of alopecia secondary to mesotherapy were re-
ported [74,75]. The first patient developed alopecia after be-
ing injected with a cocktail that contained mesoglycan (Prisma), 
a heparinoid vasodilator. The 3-month follow up examination 
revealed alittle residual area of cicatricial alopecia [74]. The 
second patient developed reversible alopecia after undergo-
ing multiple sessions of mesotherapy containing homeopathic 
agents of unknown constituents [74]. Another article reports 
complications of scalp mesotherapy during a lady who devel-
oped multifocal scalp abscesses with subcutaneous fat necrosis 
and scarring alopecia [25,75].

Prachi Chetankumar et al. [76] compared efficacy and safety 
between mesotherapy (intralesional injection) and 5% topical 
minoxidil solution in male Androgenic Alopecia (AGA) by der-
moscopic evaluation. 

In a randomized active controlled trial, we enrolled 49 clini-
cally diagnosed males of AGA and randomly allotted them into 
two groups – mesotherapy (A) (25) and minoxidil (B) (24). 

Grade II was the foremost common presentation in our 
study. All dermoscopic parameters like variation of hair shaft 
diameter, follicular units with single and multiple hairs, yellow 
dots, and perifollicular halo didn't show any significant differ-
ence between the groups in the least time points except at 
1st month where the difference in variation of hair shaft di-
ameter between the two group was 0.04. They observed a big 
increase within the variation of hair shaft diameter between 
pre- and post-treatment in mesotherapy group compared to 
minoxidil group. The rest of parameters didn't show any signifi-
cant difference within the group in mesotherapy and minoxidil.

In their study, they observed a big increase within the varia-
tion of hair shaft diameter between pre- and post-treatment in 
A compared to B. Other dermoscopic, trichoscan, and subjec-
tive measurement tool did not show significant difference be-
tween two groups. Our observation suggests that there is no 
significant improvement of mesotherapy in male AGA over mi-
noxidil [76].
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Discussion

We must first consider the definition of these two words:

Mesotherapy is that the use of low doses of drugs with re-
peated injections within the desired area.

PRP is blood plasma with concentrated platelets and is de-
rived from the patient's own blood.

In both methods, the target substance (drug or platelet-
containing plasma) is delivered by repeated injections. Because 
PRP injection is similar to mesotherapy, but the drug is taken 
from the body itself, it is also called biological mesotherapy.

Both methods are suitable for people with thinning hair and 
hair loss, not people with baldness or severe hair loss. 

Usually in these two methods, there is no possibility of infec-
tion or skin disorders.

Both methods help the body's metabolism and blood circula-
tion, especially mesotherapy.

In hair mesotherapy, the injection is often done in the middle 
skin area, but in the prp injection, it can be done in all layers of 
the skin. 

Mesotherapy is cheaper than the PRP method and therefore 
more customers use it.

Each of these treatments is done in several sessions, but in 
the PRP method, each session lasts about an hour, while each 
session of mesotherapy is a maximum of half.

Both of these procedures should be performed by a spe-
cialist doctor and a professional and experienced team in hair 
transplant clinics. 

There is not much pain and bleeding in these two methods.

PRP appears to possess a potent anti-inflammatory action, 
because it promotes the discharge of mediators like IL-1 Recep-
tor Antagonist (IL-1ra), soluble TNF Receptors (sTNF-R) I, IL-4, 
IL-10, IL-13, and interferon γ [10,44,77].

Conclusion

Aim of this systematic review was to guage efficacy, safety, 
and therapeutic durability of Platelet Rich Plasma (PRP) and Me-
sotherapy in treating various kinds of hair loss. In most studies 
patients' conditions had improved by receiving PRP therapy; 
these cases experienced a rise in growth and thickness of hair. 
Simultaneous use of PRP and Minoxidil demonstrated abso-
lutely the best rate of improvement and satisfaction. The main 
side effect was pain thanks to PRP injection, which disappeared 
after ending the treatment and only one article reported more 
serious side effects. Optimization of this method depends on 
dosage, number of sessions and their intervals, and injection 
techniques. According to the results, the use of PRP because of 
its relatively high efficiency, low and tolerable side effects, and 
low recurrence rate are often an honest method for the treat-
ment of alopecia and hair loss. 

Also, the utilization of mesotherapy thanks to its relatively 
high and tolerable efficiency and low recurrence rate are often 
an honest thanks to treat hair loss. 

Side effects of PRP are less than mesotherapy.

PRP is also more natural, but mesotherapy responds better. 

There are more articles that have examined the effect of PRP 
than mesotherapy.

In summary, most respondents were satisfied with PRP for 
the treatment of their FPHL, with a majority of satisfied patients 
reporting marked or exceptional results.

A number of recent publications support the role of PRP with-
in the treatment of genetic hair loss. In addition, some authors 
showed that pretreatment of follicular units with PRP before 
transplantation resulted in improved hair growth and density. 

Most of the studies reviewed showed effectiveness of PRP in 
increasing terminal hair density/diameter. 

During a PRP treatment session, doctors inject cells that 
belong to your body, which means that the procedure is com-
pletely safe. There is no possibility for your body to refuse the 
injection or show allergic reactions. This is just one of the many 
things that makes PRP treatment safer than other hair restora-
tion methods.

More research is needed to help standardize technology, 
methodologies, and techniques to offer the assurances of treat-
ment consistency, maximum efficacy, and safety of PRP and me-
sotherapy for hair loss. 

PRP has proven to be highly effective in helping hair follicles 
remain within the expansion phase resulting in thicker and lon-
ger hair. Moreover, it also promotes the expansion of latest hair 
and strengthening the prevailing hair follicles. 

On the opposite hand, mesotherapy is employed to treat hair 
loss caused because of genetic reasons, stress, diet, or chronic 
illness. It aims at improving the absorbance of necessary ingre-
dients and compounds through the scalp for correct hair health 
and growth. The results from mesotherapy are often maximized 
by a series of sessions over a course of a few of of months. 

In general, both therapies are effective within the treatment 
of hair loss and fewer expensive than hair transplant surgery. 
They can be merged also for delivering even better results. 
While PRP for hair is used right after the hair transplant surgery 
to initiate the tactic of faster healing, mesotherapy for hair loss 
are often used to maintain the results of hair transplantation for 
an extended time. 

As observed, PRP, also as Mesotherapy, are often equally ef-
fective, and be even more so when utilized in combination with 
each other. They both function safer, less costly, and fewer inva-
sive alternatives to hair transplant surgery. 

So in this article, we tried to answer the question of wheth-
er hair mesotherapy is better or PRP by examining the differ-
ence between mesotherapy and PRP. But as you can see, each 
of these methods has advantages and disadvantages that can 
be the best choice for a person depending on the situation and 
health status. Therefore, we recommend that you consult your 
doctor to choose the best method.
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