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REVIEW ARTICLE

A comprehensive review of platelet-rich plasma for the treatment of
dermatologic disorders

Jessica N. Pixley , Madison K. Cook, Rohan Singh , Jorge Larrondo and Amy J. McMichael

Wake Forest Department of Dermatology, Medical Center Boulevard, Winston-Salem, NC, USA

ABSTRACT
Platelet-rich plasma (PRP) offers anti-inflammatory and regenerative properties through angiogenesis,
cell differentiation, and proliferation. Although studied in many dermatologic conditions, its efficacy is
not well-understood. Our objective is to review the use and effectiveness of PRP for dermatologic
conditions. A literature search was performed through PubMed and yielded 54 articles published
between January 2000 and November 2021; articles written in English were reviewed. Intradermal
injections were associated with increased hair density in androgenic alopecia. Successful treatment of
inflammatory nail diseases with PRP has been reported. Improvement in psoriasis was described, but
only two studies were available. PRP was associated with higher patient self-assessment scores of
photoaging and fine lines. Treatment with PRP in melasma has been associated with improved sub-
jective satisfaction, but not with objective measures of disease improvement. PRP can serve as a safe
and potentially effective adjunct for hair loss, vitiligo, nonhealing wounds, photoaging, and acne scars.
An important barrier to interpreting PRP research is lack of standardization of PRP preparation proto-
cols, inconsistent clinical endpoints, and frequent combination treatments. However, PRP is relatively
noninvasive, has a well-established safety profile, and patient satisfaction is often high as patients per-
ceive great benefit from treatment with PRP.
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I. Introduction

Platelet-rich plasma (PRP) is an autologous preparation rich in
platelets, fibrinogen, fibrin, chemokines, and leukocytes; it is an
emerging treatment for a variety of dermatologic conditions (1).
The general steps of preparation include venipuncture, collec-
tion of 10 to 60ml of whole blood, and addition of an anti-
coagulant such as acid citrate dextrose or sodium citrate, which
prevents platelet activation, degranulation, and premature secre-
tion of effector molecules. The initial centrifugation of the whole
blood separates the red blood cells (RBCs) from the plasma, and
subsequent centrifugation separates the PRP, containing copi-
ous platelets and leukocytes, from the acellular, platelet-poor
plasma (2). Depending on the desired components and specific
protocol, varying amounts of the platelet-rich buffy coat layer
are collected with trace residual RBCs. The PRP pellet is next
treated with calcium chloride or thrombin to trigger platelet
activation and fibrin polymerization (3). The final preparation is
rich in platelets, usually concentrated around 1 million/mL, and
between 2 to 8 times greater than in whole blood.

The general term ‘platelet-rich plasma’ can be subcategorized
based on leukocyte and fibrin content into 4 subtypes of PRP,
although the primary subtype that is described in dermatology
studies is pure PRP (P-PRP) (2). Leukocyte-platelet-rich PRP (L-
PRP) is characterized by a leukocyte concentration higher than
in whole blood. L-PRP has been extensively studied in maxillo-
facial surgery, periodontics, and orthopedic conditions, but has
not been studied in dermatologic diseases. Leukocyte-poor PRP

or pure PRP (P-PRP) is an extension from classic platelet transfu-
sions and was first produced using plasmapheresis with a cell
separator attached to the patient (2). P-PRP was first reported
for maxillofacial surgery, and is also used in esthetic dermatol-
ogy, and various orthopedic conditions. Pure platelet-rich fibrin
(P-PRF) is a concentrate of platelets in a fibrin matrix and is
used in oral and maxillofacial surgery and rotator cuff injuries.
Leukocyte and platelet-rich fibrin (L-PRF) contains a fibrin matrix
that is remodeled over time with continuous activation of plate-
lets, and is used in periodontic procedures, rotator cuff tears,
and wound healing (2).

In addition to platelets, fibrin, and leukocytes, PRP also pos-
sesses the components of alpha granules, which include: plate-
let-derived growth factor (PDGF), vascular endothelial growth
factor (VEGF), epithelial growth factor, transforming growth fac-
tor beta (TGF-b), insulin-like growth factor (IGF), serotonin, dopa-
mine, histamine, adenosine, and calcium. Growth factors offer a
variety of functions, including promotion of mitogenesis and dif-
ferentiation of stem cells, fibroblasts, keratinocytes, and endo-
thelial cells. They induce cell proliferation, chemotaxis, and
angiogenesis, thus promoting cell differentiation, proliferation,
and regeneration.

PRP has been extensively studied and implemented in the
fields of oral and maxillofacial surgery in addition to orthopedics
(4,5). More recently, the regenerative potential of PRP has been
directed towards a range of cosmetic, surgical, and chronic
conditions. This review will focus on the applications of PRP
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in medical dermatology, cosmetic dermatology, and
wound healing.

2. Methods

A literature search of clinical trials, review articles, and meta-
analyses was performed through PubMed using the following
key words: platelet-rich plasma, PRP, platelet gel, and platelet
fibrin. A total of 54 articles published between January 2000
and November 2021 that were written in English were reviewed
and included based on the relevance to the objectives of
the paper.

3. Results

3.1. Androgenetic alopecia

Androgenetic alopecia is the most common form of hair loss in
both men and women, affecting about half of the population
(6). It is a hereditary condition characterized by hair follicle sen-
sitivity to dihydrotestosterone (DHT), where circulating testoster-
one is converted by 5a-reductase to DHT. This causes
shortening of the anagen phase of hair growth, which manifests
as a decrease in hair diameter, conversion of terminal hairs to
vellus hairs, and thinning in the frontal and vertex scalp of men
or generalized thinning in women (6). Finasteride, a 5a-reduc-
tase inhibitor, and minoxidil, which directly stimulates the hair
follicles, are the only 2 drugs that are currently Food and Drug
Administration (FDA)-approved to treat androgenetic alopecia.
Additional therapies including spironolactone, an aldosterone
receptor antagonist, and cyproterone acetate, are used off label
to achieve anti-androgen effects. Additional interventions for
androgenic alopecia may include microneedling and low-level
laser therapy. Although finasteride and minoxidil are effective
for some patients (7), treatment is often required for indefinite
periods of time and efficacy is largely dependent on patient
adherence. Adverse effects may be a potential deterrent: finas-
teride use in pregnancy is associated with potential fetal genital
malformation (8,9). Topical minoxidil may cause local scalp irrita-
tion, while low-dose oral minoxidil is associated with hypertri-
chosis and cardiovascular adverse events in a dose-dependent
manner (10). Due to the potential side effects and varying effi-
cacy of the available treatment options, there is interest in
emerging therapies such as PRP to treat androgenic alopecia.

PRP is used in the management of various hair loss disorders,
including androgenetic alopecia. Although not fully understood,
PRP is believed to have a therapeutic effect on hair loss through
alpha granule activation and release of VEGF, IGF, and PDGF,
which bind to receptors on stem cells in the bulge area of the
hair follicle and activate the MAPK/ERK pathway. This results in
follicular proliferation, differentiation, and a prolonged anagen
phase of the hair cycle (8,11,12).

A total of three meta-analyses and two randomized clinical
trials that focused on the use of PRP for androgenic alopecia
were identified (Table 1). In the first meta-analysis, there was an
increase in hair density in the PRP group but not in cross-sec-
tional thickness, while the second found an increase in hair
density (6,12). The third meta-analysis initially found an increase
in hair density and cross-sectional thickness, but these were not
statistically significant in the pooled results (13). One RCT found
improvement in vellus hair density and diameter with combin-
ation PRP and minoxidil (14). The second RCT found a smaller

decrease in hair density in PRP-treated patients compared to
the control group after four weeks post treatment (15).

3.2. Alopecia areata

Alopecia areata (AA) is a common form of nonscarring hair loss,
with an estimated prevalence ranging from 0.2% to 1.7% in the
United States (16). The underlying pathogenesis of AA involves
autoimmune-mediated lymphocytic attack of the anagen bulb
and premature cessation of the anagen growth phase.
Prognosis varies greatly, and risk factors for worse outcomes
include young age of onset, family history of AA, and co-occur-
rence with other autoimmune disorders (17). There are currently
no FDA-approved medications for AA, but topical, intralesional,
and oral corticosteroids; topical and oral minoxidil; and topical
and oral Janus kinase (JAK) inhibitors have been utilized for
treatment with positive outcomes (18). PRP has been implicated
as a new emerging therapy for AA with clinical trials supporting
its efficacy in disease management, although preparation proto-
cols vary among providers and no comparison studies are avail-
able. In addition to the growth factors released, other
mechanisms that support the use of PRP for AA include its acti-
vation of anti-apoptotic factors (Bcl-2, Akt), which cause pro-
longed survival of the dermal papilla cells and prolongation of
the anagen phase of hair growth. PRP also promotes immuno-
logic suppression through the increased activation of TGF-b, an
immune modulator cytokine that is thought to be involved in
disease pathogenesis (19).

A total of 3 RCTs on PRP use in patients with AA were eval-
uated (Table 1). The first study found improved SALT scores
compared to placebo in the PRP group, the second study found
similar improvements between the control and PRP treatment
groups after 3 different treatments with no significant difference
from physicians’ or patients’ assessments, and the final study
had greatest improvement in the intralesional corticosteroid
group followed by the PRP group.

3.3. Cicatricial alopecia

Cicatricial alopecia comprises a group of disorders in which peri-
bulbar lymphocytic inflammation leads to destruction of the
hair follicle and replacement by fibrous tissue that prevents hair
regrowth (20). One multicenter study found the scarring alope-
cias together comprise approximately 26.8% of total alopecias,
of which the most common was frontal fibrosing alopecia (FFA)
with a prevalence of 40.1% of cicatricial alopecias (21,22).
Treatment of scarring alopecia is challenging, with treatments
utilized including oral finasteride, dutasteride, topical, intrale-
sional, and systemic steroids, minoxidil, topical tacrolimus, and
oral hydroxychloroquine. Several subtypes including central cen-
trifugal cicatricial alopecia (CCCA), lichen planopilaris (LPP), and
FFA have been successfully treated with PRP, although current
literature is limited to a few case reports. Of the four case
reports available, 2 described a subjective improvement in hair
density, 1 described improved perifollicular erythema and scal-
ing, and the last described complete regression of scalp ery-
thema and scaling (Table 1).

3.4. Chronic vitiligo

Vitiligo is an acquired, idiopathic autoimmune disorder charac-
terized by melanocyte destruction leading to depigmented or
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hypopigmented macules and patches. The disease can be psy-
chologically distressing to patients and may significantly impair
quality of life (QOL). The prevalence of vitiligo is between 0.4
and 4% worldwide (3). Pathogenesis has been hypothesized to
involve aberrations in immune regulation, melanogenesis, and
metabolic function, and treatment has been attempted with a
range of topical, systemic, and procedural therapies that include
topical and systemic corticosteroids, calcineurin inhibitors, frac-
tional CO2 lasers, narrow-band ultraviolet B (NB-UVB) photother-
apy, and surgical transplantation of autologous melanocytes.
However, these treatment options offer limited response, par-
ticularly in difficult-to-treat acral zones, require prolonged treat-
ment duration, and may convey a risk of long-term (ultraviolet)
UV light exposure. PRP promotes melanocyte regeneration, anti-
inflammatory pathways, and enhancement of intracellular adhe-
sions, and therefore offers potential treatment benefit for
patients with vitiligo.

No meta-analyses were available; four RCTs and an additional
comparable study are presented below (Table 2). There is wide
variability in both outcome measures and therapies used, mak-
ing outcomes difficult to compare among these studies. The 5
vitiligo studies reviewed each used PRP in combination with dif-
ferent laser therapies, which included excimer laser, fractional
CO2 laser, and NB-UVB. In 3 of these studies, the combination of
PRP with laser therapies had the highest improved outcomes,
while 2 of these studies had no difference or a nonsignificant
increase. Only 2 studies included intradermal PRP injections
alone: in 1 of these studies, combination PRP with fractional
CO2 laser and PRP intradermal injections alone both had
improved endpoints compared with CO2 laser alone or no treat-
ment groups, although the combination group had the highest
improvement. In another study, the highest improvement in
percentage repigmentation occurred in combination PRP and
laser therapy, while PRP alone had the lowest improvement, but
in this study, the type of laser used was not reported. In
another study, there was no significant difference between the
PRP and laser groups. Overall, PRP injection in combination with
laser therapy appears to have some benefit compared to con-
trol, but frequently this benefit was insignificant.

3.5. Melasma

Melasma is a chronic disorder of recurrent hyperpigmentation
characterized by hyperfunctional melanocytes and increased
melanin deposition in the epidermis and dermis. The character-
istic yellow-brown patches of hypermelanosis typically present
in a symmetric centrofacial, malar, or mandibular pattern involv-
ing the sun-exposed skin (33,34) Although the etiology is not
well understood, pathogenesis has been attributed to an inter-
play between hormonal levels, UV light, inflammation, and free
radical formation, all of which affect keratinocytes and fibro-
blasts and therefore melanogenesis (34). Melasma has been
reported with varying prevalence, at 8.8% in the Hispanic
female Texas population, and as high as 40% in southeast Asian
females presenting to dermatology clinic (35). There is a female-
to-male ratio of 9:1. Particularly, individuals of reproductive age,
pregnant, or Fitzpatrick skin types III-V are at increased risk.
Onset is usually between ages 20–30 (34,36). Treatment options
include topical therapies: hydroquinone, azelaic acid, tretinoin,
corticosteroids; systemic therapies: glutathione and tranexamic
acid; and procedures: topical bleaching, pulsed light or laser

treatments. These therapies often offer variable results with fre-
quent cutaneous side effects (33).

PRP has been proposed as a potential treatment for melasma
based on the wound healing and angiogenic effects of the con-
stituent growth factors PDGF, TGF-b1, and TGF-b2. Inhibition of
tyrosinase by TGF-b1 may also play a therapeutic role.
Tyrosinase is the rate-limiting enzyme in melanogenesis and
may be inhibited through an effect on transcription factors such
as microphthalmia-associated transcription factor (MITF) and via
delayed activation of extracellular signal-related kin-
ase activation.

There are limited studies on PRP use in the treatment of mel-
asma, and only 1 meta-analysis, a nonrandomized controlled
clinical trial, and a prospective study were available for this
review. Although all studies used the Melasma Area and
Severity Index (MASI), the therapies used ranged from intrader-
mal PRP injections, tranexamic acid, laser, microneedling, and
growth factor concentrate injections. The strongest available evi-
dence favors subjective patient and physician satisfaction over
improvement in objective measurements like the Melasma Area
and Severity Index (MASI) (Table 3).

3.6. Inflammatory nail disorders

Inflammatory nail disorders are a group of conditions that may
be isolated to the nail or concomitant with systemic disease.
These disorders include lichen planus, lichen striatus, and idio-
pathic trachyonychia. Treatment of nail lichen planus has been
attempted with topical tacrolimus, intralesional or systemic ste-
roids, azathioprine, and etretinate, although efficacy is variable
(39). Nail lichen striatus and idiopathic trachyonychia are both
conditions that may spontaneously resolve. Persistent lichen
striatus has been treated with intralesional triamcinolone, while
persistent trachyonychia may be treated with topical or intrama-
tricial corticosteroids, tazarotene gel, or topical 5-fluorouracil
cream (40,41).

PRP has been proposed as a treatment for inflammatory nail
disorders based on its anti-inflammatory properties and con-
stituent growth factors. Literature evaluating treatment of these
disorders with PRP is limited to an intra-individual comparable
study and 2 case reports. Of these studies, a case report each of
nail lichen striatus and idiopathic trachyonychia reported reso-
lution of pretreatment nail changes after intramatricial PRP, and
the comparable trial found greater improvement in combination
PRP and triamcinolone than in triamcinolone alone (Table 4).

3.7. Psoriasis

Psoriasis is a chronic papulosquamous condition characterized
by scaly, erythematous plaques predominately involving the
extensor surfaces (44). Psoriasis affects up to 3% of the popula-
tion worldwide and has a negative impact on patients’ overall
QOL, including professional, social, and psychological function-
ing (44). Treatment options include topical corticosteroids, top-
ical vitamin D analogs, off-label use of topical calcineurin
inhibitors, phototherapy, and systemic therapy with TNF-a, IL-
17, and IL-23 blockers, methotrexate, and topical and systemic
retinoids (44). Although treatment options for psoriasis have
expanded greatly over the last 15 years, there are significant
side effects and contraindications, and treatment dissatisfaction
remains high, with 50% of patientswith moderate psoriasis and
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40% of patients with severe psoriasis dissatisfied with their cur-
rent treatments (45).

The pathogenesis of psoriasis involves an inflammatory cas-
cade that is not fully understood but is believed to be mediated
by NF-jb, which serves as a link between immune cells and epi-
thelial keratinocytes and leads to the dysregulated epidermal
hyperplasia present in psoriasis (46). The mechanism for which
PRP is proposed as a potential treatment for psoriasis is through
inhibition of NF-jb by the growth factors released from platelets
(46). The evidence of PRP for plaque psoriasis is minimal and
weak, with no RCTs, and the available studies have either no
control, or compare combination PRP injections with methotrex-
ate to standard care with methotrexate monotherapy.
Nevertheless, data from 2 prospective clinical studies suggest
some benefit from PRP (Table 5).

3.8. Wound healing

Systemic conditions such as diabetes mellitus frequently predis-
pose to nonhealing wounds. The prevalence of such chronic ill-
nesses is estimated at 422 million worldwide. Diabetic foot
ulcers have a worldwide prevalence of 6.3% and a prevalence in
North America of 13.0% (48). Among patients with diabetes, 6%
are estimated to develop diabetic foot ulcers, and 85% of all
amputations are preceded by an ulcer. Chronic vein abnormal-
ities that predispose individuals to venous ulcers are estimated
to be present in up to 50% of individuals (49,50). PRP has been
utilized for nonhealing wounds such as diabetic foot ulcers and
vascular venous ulcers due to its coagulating, antimicrobial, and
regenerative properties (50).

There is currently vast literature assessing the efficacy of PRP
in wound healing and includes dozens of RCTs and over 20
meta-analyses. We reviewed PRP for the use of coccygeal pres-
sure ulcers, leprosy ulcers, ulcers of the lower leg, and skin
ulcers generally, most of which had improved surface area of
the ulcer when treated with PRP (Table 6).

Somewhat related to wound healing is use of PRP in recon-
structive techniques such as fat grafting. Autologous fat grafting
is a technique commonly used in soft tissue reconstruction and
augmentation during plastic and reconstructive surgery of the
face, breast, and buttocks due to its bioavailability and conveni-
ence of administration. Although the results are satisfactory in
the short-term, these benefits often do not persist into the long
term, primarily because autologous fat grafts have a high
absorption rate (20–80%) (51).

PRP-assisted lipotransfer has been proposed as a technique
to increase the viability of the grafted fat and aid in cosmesis
after breast tumorectomy. After review of literature, several
meta-analyses and controlled studies of fat grafting and breast
reconstruction were identified. Only 1 had statistically significant
results, finding an increase in microvessel density after PRP
(Table 6).

3.9. PRP in cosmetic dermatology

PRP is widely used in cosmetic dermatology for skin rejuven-
ation and treatment of photoaging and acne scars. The pro-
posed underlying therapeutic mechanism of PRP in cosmetic
dermatology involves remodeling of the extracellular matrix via
increased expression of matrix metalloproteinases, proliferation
of fibroblasts, and collagen synthesis (60). Ta
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Our literature review identified 7 meta-analyses focused on
acne scars, and 21 RCTs on acne, facial rejuvenation, and photo-
aging. Most studies investigated PRP as an adjunct therapy to
other cosmetic treatments, and although there are some find-
ings favoring PRP, these studies are heterogenous and difficult
to compare (Table 7).

3.10. Newer applications and current research on PRP

In addition to the broad array of medical conditions for which
PRP has been implicated, several additional medical conditions
are currently being evaluated for potential benefit from PRP,
including pilonidal sinus disease, wound healing after cesarean
section, and periorbital hyperpigmentation (65–67).

An additional focus of active research is elucidating the het-
erogeneity that is frequently present in studies of PRP treat-
ment. A study of 39 PRP samples from patients undergoing
treatment for alopecia evaluated effect of PRP preparation tech-
nique on growth factor expression. The growth factors TGFb1,
PDGF, EGF, VEGF, and FGF 2 were quantified but differences in
expression were not found to be related to PRP preparation
technique (68). It is likely that further research will focus on elu-
cidating possible genetic or environmental factors that may
underlie growth factor differences and therefore variability in
clinical response to PRP therapy.

4. Discussion

PRP is an autologous therapy prepared from venous blood that
has promising results as a surgical adjuvant or regenerative
medicine preparation in an array of orthopedic, periodontic,
rheumatologic, and dermatologic diseases, and specifically for
such chronic dermatologic conditions such as alopecia, mel-
asma, and vitiligo. The therapeutic mechanism of action of PRP
occurs via the components that include PDGF, VEGF, TGF-b1,
TGF-b2, IGF, fibroblasts, fibrin, and leukocytes. PRP is frequently
employed for its immune modulation or suppressive properties,
which may be beneficial in conditions such as alopecia areata
and vitiligo, in which inflammation has a large role in disease
pathogenesis. PRP offers anti-inflammatory, angiogenic, and
regenerative properties that may be useful against a broad
assortment of conditions including vitiligo, melasma, wound
healing, photoaging and acne scars (22). As a surgical adjuvant
or wound healing aide, PRP preparations amplify the process of
fibrin plug formation. In melasma, TGF-b1 has an inhibitory
effect on tyrosinase, the rate-limiting enzyme in melanogenesis,
which is in addition to the wound healing and angiogenic
effects of the other growth factors. The anti-inflammatory effect
in psoriasis is proposed to be through platelet growth factor
inhibition of NF-jb. In androgenic alopecia, activation of MAPK/
ERK pathway results in follicular proliferation and differentiation.
It is frequently a combination of these mechanisms through
which PRP works. One study of erectile function in mice found
that PRP may offer neuroprotective benefits as well as its identi-
fied anti-inflammatory and regenerative properties (69). In many
treated conditions, it is difficult to distinguish between mechan-
ism of anti-inflammatory or anabolic effects of PRP.

There are multiple limitations to the evaluation of PRP stud-
ies which limit the conclusions of this review. Although P-PRP is
the primary formulation used in dermatology, preparation pro-
tocols are not standardized between institutions and frequently
are not reported in the literature. In addition, among studies for

many dermatologic conditions, the endpoints vary widely limit-
ing the ability to compare studies. Case reports of PRP for cica-
tricial alopecias reported clinical improvement in terms of
subjective improvements in hair density or improvement in peri-
follicular erythema and scaling. Studies of PRP in vitiligo used a
widely varying range of endpoints: the 5 studies reviewed in
this paper used a range of endpoints including: percent repig-
mentation, surface area as determined by computer-assisted
grid (VACAG), mean improvement score by physician (MISP), vis-
ual analog scale (VAS), and vitiligo disease activity (VIDA) score.
In psoriasis, 1 study used PASI while the other study used aver-
age lesion size as the clinical endpoints. Clinical endpoints in
cosmetic conditions are similarly varied, and include photoaging
scores, global esthetic improvement scale, optical coherence
tomography, and mean optical density.

Even when studies used the same clinical endpoints, such as
the 3 RCTs of alopecia areata that used the SALT scores, there is
not consistent benefit from PRP. Only 1 RCT had improvement
in the PRP group compared to placebo, with the other 2 RCTs
noted similar improvements between the control and PRP treat-
ment groups or greatest improvement in the intralesional cor-
ticosteroid group. Similarly, although all the studies we
reviewed of androgenic alopecia used hair density and cross-
sectional thickness as clinical endpoints, the literature varied
widely with some studies showing an increase in both of these
endpoints while other studies had no difference or a nonsignifi-
cant increase between the treatment and control groups. The
inconsistent findings across the androgenic alopecia literature
make a case for standardizing the PRP preparation protocol and
administration design. In 1 meta-analysis, increased hair density
at 6months was correlated with increased number of sessions,
decreased interval between sessions, younger patients, female
patients, and whole-head (vs split-scalp) administration (70).

An additional issue with evaluating PRP studies is that fre-
quently PRP is administered in combination with other treat-
ment modalities, rendering these studies extremely difficult to
compare. The 5 vitiligo studies reviewed used PRP in combin-
ation with different laser therapies, which included excimer
laser, CO2 laser, and NB-UVB. In some of these studies, PRP in
combination with laser therapies had improved clinical out-
comes, but in other studies there was no difference or a non-
significant increase in clinical outcomes. There is a similar issue
with PRP in melasma studies, with PRP frequently used in com-
bination with tranexamic acid, laser, and microneedling, while
for psoriasis, 1 study used PRP in combination with methotrex-
ate vs methotrexate monotherapy, and the second study used
intralesional PRP injections in an uncontrolled study. Future
research on PRP will be best served by standardization of PRP
preparation protocols, study design including treatment groups,
and clinical endpoints measured.

Although the efficacy of PRP has frequently been inconclu-
sive, investigation and treatments are rarely limited by adverse
effects, with severe adverse effects even more rare. Adverse
effects, when present, vary based on mechanism of PRP applica-
tion, but frequently include injection site pain or erythema,
although intra-tendinous or intracapsular injection in orthopedic
conditions has been associated with bruising (25). When pre-
sent, symptoms associated with PRP injections quickly resolved
and did not persist. An intra-articular PRP study found that 75%
of patients in the PRP group experienced a mild synovitis at
one week that resolved spontaneously (71). A RCT of intrader-
mal PRP for rejuvenation of photoaged skin reported local

10 J. N. PIXLEY ET AL.



Ta
bl
e
7.

Ev
al
ua
tio

n
of

PR
P
in

re
pa
ir
of

ac
ne

sc
ar
s,
ch
ro
ni
c
ph

ot
oa
gi
ng

,a
nd

fa
ci
al

re
ju
ve
na
tio

n.

St
ud

y
Co

nd
iti
on

as
se
ss
ed

St
ud

y
co
un

tr
y:

se
tt
in
g:

tim
e
pe
rio

d
St
ud

y
de
si
gn

N
um

be
r

of
pa
tie
nt
s

Th
er
ap
ie
s

O
ut
co
m
e

m
ea
su
re
s

O
ut
co
m
es

Lo
ng

et
al
.(
61
)

At
ro
ph

ic
ac
ne

sc
ar
s

N
/A

M
et
a-
an
al
ys
is
of

8
st
ud

ie
s

31
1
pa
tie
nt
s

�
To
pi
ca
l

PR
P
þ
m
ic
ro
ne
ed
lin
g

�
In
tr
ad
er
m
al

PR
P

in
je
ct
io
ns

þ
m
ic
ro
ne
ed
lin
g

�
G
oo
dm

an
an
d

Ba
ro
n

qu
al
ita
tiv
e

sc
or
es

Im
pr
ov
em

en
t
w
as

gr
ea
te
r
in

co
m
bi
na
tio

n
th
er
ap
y

th
an

in
m
ic
ro
ne
ed
lin
g
al
on

e
(M

D
�1

6.
48
,p

<
.0
01
),

w
ith

re
su
lts

fa
vo
rin

g
in
tr
ad
er
m
al
PR
P
ov
er

to
pi
ca
lP

RP
.

Ab
ua
f
et

al
.(
60
)

D
er
m
al

co
lla
ge
n

pr
ol
ife
ra
tio

n,
fa
ci
al

re
ju
ve
na
tio

n

Si
ng

le
ce
nt
er

in
Tu
rk
ey
,

Se
pt
em

be
r

20
13
–D

ec
em

be
r

20
13

Pr
os
pe
ct
iv
e,
op

en
-

la
be
l,

no
nr
an
do

m
iz
ed

co
nt
ro
lle
d

cl
in
ic
al

st
ud

y

20
�

In
tr
ad
er
m
al

PR
P
in
je
ct
io
n

�
Co

nt
ro
l:
in
tr
ad
er
m
al

sa
lin
e

�
M
ea
n
op

tic
al

de
ns
ity

(M
O
D
)

Sk
in

re
gi
on

s
tr
ea
te
d
w
ith

PR
P
ha
d
a
hi
gh

er
m
ea
n

op
tic
al

de
ns
ity

(M
O
D
)
of

co
lla
ge
n
(1
01
9)

co
m
pa
re
d

to
pr
et
re
at
m
en
t
(5
39
)
an
d
sa
lin
e
in
je
ct
io
n
(7
87
)

(p
<
.0
01

fo
r
PR
P
si
de
).
Pa
tie
nt
s
re
ce
iv
in
g

in
tr
ad
er
m
al
PR
P
tr
ea
tm

en
t
ha
d
an

im
pr
ov
em

en
t
of

89
.0
5%

,c
om

pa
re
d
to

a
46
.0
1%

im
pr
ov
em

en
t
in

pa
tie
nt
s
in

th
e
co
nt
ro
lg

ro
up

.I
m
pr
ov
em

en
t
ra
tio

fr
om

PR
P
to

co
nt
ro
lw

as
1.
93
:1

(p
<
.0
01

fo
r
bo

th
).

G
aw

da
t
et

al
.(
62
)

G
lo
ga
u
ph

ot
oa
gi
ng

ty
pe
s
II
an
d
III

N
/A

Ra
nd

om
iz
ed
,s
pl
it-

fa
ce

st
ud

y
20

�
In
tr
ad
er
m
al

PR
P
in
je
ct
io
ns

�
Co

nt
ro
l:
in
tr
ad
er
m
al

m
es
ot
he
ra
py
,a

re
ad
ym

ad
e
gr
ow

th
fa
ct
or

so
lu
tio

n

�
G
lo
ba
lE

st
he
tic

Im
pr
ov
em

en
t

Sc
al
e
(G
AI
S)

�
O
pt
ic
al

co
he
re
nc
e

to
m
og

ra
ph

y
(O
CT
).

N
o
di
ffe

re
nc
e
be
tw
ee
n
tr
ea
tm

en
t
gr
ou

ps
ac
co
rd
in
g
to

G
AI
S
at

1
m
on

th
(p
>
.0
5)
.E
va
lu
at
io
n
by

O
CT

ha
d

an
in
cr
ea
se

in
bo

th
ep
id
er
m
al

an
d
de
rm

al
th
ic
kn
es
s
af
te
r
m
es
ot
he
ra
py

(1
82
–2
22
.5
5
l
m

an
d

22
0.
75
–2
82
.8
5,

re
sp
ec
tiv
el
y)

an
d
PR
P

(1
73
.3
5–
22
2.
60
,a
nd

22
6.
10
-2
86
.7
0,

re
sp
ec
tiv
el
y)

(p
<
.0
5
fo
r
al
l).

N
o
si
gn

ifi
ca
nt

di
ffe

re
nc
e
be
tw
ee
n

th
e
2
tr
ea
tm

en
ts

w
as

fo
un

d
fr
om

O
CT

(p
>
.0
5)
.

Al
am

et
al
.(
63
)

G
lo
ga
u
cl
as
s
II
or

gr
ea
te
r

ph
ot
oa
gi
ng

Si
ng

le
ce
nt
er
,

Ill
in
oi
s,
Au

gu
st

21
,2

01
2–

Fe
br
ua
ry

16
,2

01
6

Ra
nd

om
iz
ed
,

m
as
ke
d,

sp
lit
-f
ac
e

cl
in
ic
al

tr
ia
l

27
�

In
tr
ad
er
m
al

PR
P
in
je
ct
io
ns

�
Co

nt
ro
l:
in
tr
ad
er
m
al

no
rm

al
sa
lin
e
in
je
ct
io
ns

�
Ph

ot
oa
gi
ng

sc
or
es

N
o
si
gn

ifi
ca
nt

di
ffe

re
nc
e
be
tw
ee
n
PR
P
an
d
no

rm
al

sa
lin
e
in

fin
e
lin
es
,m

ot
tle
d
pi
gm

en
ta
tio

n,
sk
in

ro
ug

hn
es
s,
or

sk
in

sa
llo
w
ne
ss
.H

ow
ev
er
,p

ar
tic
ip
an
t

se
lf-
as
se
ss
m
en
t
sc
or
es

w
er
e
hi
gh

er
fo
r
th
e
PR
P-

tr
ea
te
d
si
de

co
m
pa
re
d
w
ith

th
e
no

rm
al

sa
lin
e
si
de

in
te
xt
ur
e
(2
.0

vs
1.
21

p
¼
0.
02
)
an
d
w
rin

kl
es

(1
.7
4

vs
1.
21

p
¼
0.
03
)
6
m
on

th
s
af
te
r
in
je
ct
io
ns
.

Fa
gh

ih
ie

t
al
.(
64
)

At
ro
ph

ic
fa
ci
al

ac
ne

sc
ar
s

N
/A

Sp
lit
-f
ac
e,

ra
nd

om
iz
ed

cl
in
ic
al

tr
ia
l

16
�

Co
m
bi
na
tio

n
CO

2
la
se
r

pl
us

in
tr
ad
er
m
al

PR
P
in
je
ct
io
ns

�
Co

nt
ro
l:
CO

2
la
se
r
pl
us

in
tr
ad
er
m
al

no
rm

al
sa
lin
e

�
O
bj
ec
tiv
e

de
rm

at
ol
og

ic
ev
al
ua
tio

n
on

a
qu

ar
til
e

gr
ad
in
g
sc
al
e

At
1
m
on

th
,0

%
in

ei
th
er

gr
ou

p
ha
d
‘e
xc
el
le
nt
’

re
sp
on

se
,1

2.
5%

an
d
6.
3%

ha
d
‘g
oo
d,
’5

6.
3%

an
d

43
.7
%

ha
d
‘fa
ir’
,a
nd

31
.2
%

an
d
50
%

ha
d
‘p
oo
r’

im
pr
ov
em

en
t
in

th
e
co
m
bi
na
tio

n
gr
ou

p
an
d
FC
L

m
on

ot
he
ra
py

gr
ou

p,
re
sp
ec
tiv
el
y.
At

6
m
on

th
s,
0%

in
ei
th
er

gr
ou

p
ha
d
‘e
xc
el
le
nt
’r
es
po

ns
e,

31
.2
%

an
d

31
.2
%

ha
d
‘g
oo
d,
’5

6.
3%

an
d
37
.5
%

ha
d
‘fa
ir,
’a
nd

12
.5

an
d
50
.3
12

ha
d
‘p
oo
r’
in

th
e
co
m
bi
na
tio

n
gr
ou

p
an
d
FC
L
m
on

ot
he
ra
py

gr
ou

p,
re
sp
ec
tiv
el
y.

N
o
si
gn

ifi
ca
nt

im
pr
ov
em

en
t
w
as

fo
un

d
vi
a

ob
je
ct
iv
e
de
rm

at
ol
og

ic
ev
al
ua
tio

n
at

ei
th
er

tim
e

po
in
t
(p
¼
.1
5,

0.
23
).

JOURNAL OF DERMATOLOGICAL TREATMENT 11



redness in 18 of 19 patients, swelling in 16, bruising in 14, and
pruritus, skin scaling, and skin dryness each in 1 participant.
There were no adverse effects at 12months (63).

The therapeutic application of PRP has been most extensively
studied in orthopedics and dentistry (72–75); however, there
have been scientific investigations on the extent to which PRP’s
clinical impact is brought about by factors believed to be dir-
ectly involved the agent’s mechanism of action. For instance,
Rodrigues et al. conducted a RCT (PRP vs. saline) where
improvement in hair count and density was not correlated with
platelet count, nor level of growth factors (76). Therefore, the
constituents of administered PRP in the future many vary from
that of the current protocols. Similar publications that have
quantified specific growth factor composition and platelet con-
centrations have demonstrated lack of significance of measured
constituent quantities. This finding is likely due to inter-individ-
ual variations, the short-term effect of platelets only active over
a 7-day period, and growth factors being consumed locally or
dissolved in the blood after a few days. It seems more likely
that stem cell composition and composition of leukocyte formu-
lation—which are diverse and varied in their function, will be
more impactful on the efficacy of a PRP preparation.

Despite the appeal of PRP’s relative noninvasiveness, well-
established safety profile, and scientific mechanism of action,
PRP is not an FDA-approved treatment. It is therefore offered to
patients as a possibly promising treatment that is expensive and
not covered by insurance. The cost of a single PRP injection can
be up to $750, and a single treatment course can range
between $500 and $2500. It is therefore important that patients
be counseled that PRP is not equally well-studied among der-
matologic conditions, and for many conditions is still considered
an experimental treatment.

The use of PRP in clinical medicine has expanded into many
different medical fields. Many studies, as covered in this review,
describe its potential utility in the management of a variety of
diseases and conditions. While PRP may be considered a poten-
tially efficacious and safe alternative for difficult-to-treat derma-
tologic conditions like alopecia, the cost, variable results, and
inaccessibility limit its use. For case-by-case situations with
patients who are able to afford it and have failed previous treat-
ments for their conditions, PRP may serve a greater role in dis-
ease management. As the breadth of uses of PRP expands, so
to do future directions and avenues of study.
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