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1 | INTRODUCTION

Hair loss, or alopecia, significantly impacts women both physically
and psychologically. Unlike men, where hair loss is often socially

accepted, women experiencing hair loss often face considerable emo-

HuiWan | YingGao

Abstract

Background: Hair loss profoundly affects women’s physical appearance and psycho-
logical health. Platelet-rich plasma (PRP) therapy has gained attention as a potential
treatment for female hair loss. This systematic review and meta-analysis aim to
evaluate the efficacy and safety of PRP in treating different forms of female hair loss.
Methods: A comprehensive search was conducted across PubMed, EMBASE, Scopus,
Cochrane Library, Web of Science, and ClinicalTrials.gov from January 2000 to May
2024. The focus was on randomized controlled trials investigating PRP treatment for
various types of hair loss in women. The research protocol is registered with Interna-
tional Prospective Register of Systematic Reviews (CRD42024556190). The quality of
the studies was evaluated using the Cochrane risk of bias tool (RoB 2).

Results: A total of 21 studies comprising 628 participants were included in the analysis.
PRP treatment was found to significantly enhance hair density and thickness. Addition-
ally, there was a significant reduction in the number of hairs pulled in the PRP group.
Adverse effects were generally mild and transient, with no notable difference in pain or
discomfort between the PRP and control groups (risk ratio: 1.01; 95% Cl: 0.87-1.18).
Conclusion: PRP therapy effectively enhances hair density and thickness in women
with hair loss, with a favorable safety profile. However, the effects of PRP on hair den-
sity and thickness vary with dosage, injection duration, and ethnicity, indicating the

need for tailored treatment protocols.
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tional distress and a diminished quality of life.! Female pattern hair
loss (FPHL) can result from various factors, including genetics, hor-
monal changes, and medical conditions.? The two primary types of hair
loss in women are androgenetic alopecia (AGA) and telogen effluvium

(TE). AGA, a genetic condition, leads to progressive thinning of the hair,
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predominantly affecting the crown and frontal scalp. TE, often trig-
gered by stress or hormonal changes, results in diffuse hair shedding.®
Platelet-rich plasma (PRP) therapy has emerged as a promising treat-
ment for hair loss in males and females.*> PRP is an autologous
preparation of plasma with a high concentration of platelets, which
are rich in growth factors.® These growth factors play a crucial role in
tissue repair and regeneration by promoting cell proliferation, differ-
entiation, and angiogenesis. PRP therapy involves drawing a patient’s
blood, processing it to concentrate the platelets, and injecting the
platelet-rich concentrate into the scalp.” Compared to other hair loss
treatments like minoxidil and finasteride, PRP offers several advan-
tages. Minoxidil, a topical vasodilator, and finasteride, an oral 5-alpha
reductase inhibitor, have shown efficacy in treating AGA but come
with limitations and side effects. Minoxidil requires continuous use,
and finasteride can cause sexual dysfunction especially in men.® PRP,
on the other hand, is a natural, minimally invasive procedure with a
favorable safety profile. The growth factors in PRP stimulate hair fol-
licle stem cells, prolong the anagen (growth) phase of the hair cycle,
and reduce hair follicle, apoptosis, leading to improved hair density and
thickness.? While PRP’s potential for treating hair loss is supported
by some studies, existing reviews, and meta-analyses have limita-
tions. Zhou et al. (2021) analyzed 42 studies on PRP for women with
AGA but included a mix of randomized controlled trials (RCTs), non-
RCTs, and observational studies, reducing reliability. The study did not
separate data for men and women, lacked a registered International
Prospective Register of Systematic Reviews (PROSPERO) protocol,
and failed to meta-analyze key outcomes like hair thickness and the
hair pull test (HPT). Incorrect effect size calculation for hair density,
high heterogeneity, and potential publication bias further undermined
its credibility.1©

Also, Oliveira’s 2022 study on PRP efficacy in women with AGA
had methodological flaws, including mixing RCTs with non-RCTs, which
introduced biases. The study included a meta-analysis of diverse PRP
preparation methods and treatment protocols, which complicated the
comparison of results. Additionally, it lacked a thorough analysis of
adverse events and did not clearly stratify results by PRP concentra-
tion and application techniques. These issues underscore the need for a
rigorous and high-quality systematic review and meta-analysis focused
solely on RCTs to better understand PRP’s effectiveness for different
forms of female hair loss.2? Given the limitations of previous studies,
this systematic review and meta-analysis aim to exclusively analyze
RCTs to assess the effectiveness of PRP in treating various types of hair
loss in women. By focusing on high-quality trials, we intend to provide
robust evidence regarding the efficacy and safety of PRP therapy for

female hair loss, addressing a critical gap in the current literature.

2 | METHODS

All procedures used in this systematic review and meta-analysis com-
plied with Preferred Reporting Items for Systematic Reviews and
Meta-analyses standards. The research protocol is recorded in the
PROSPERO database, with the identifier CRD42024556190.

2.1 | Search methodology

We performed a comprehensive literature search covering the period
from January 1, 2000, to May 31, 2024, across the following databases:
PubMed, EMBASE, Scopus, Cochrane Library, Web of Science, and
ClinicalTrials.gov. The search strategy incorporated keywords and
related terms such as “female,” “PRP,” “hair loss,” “AGA,” “female pat-
tern hair loss,” “FPHL,” and “TE.” Additionally, we manually reviewed
the reference lists of the identified articles to find further relevant
studies.

2.2 | Study selection

This study followed the PICO (Patient, Intervention, Comparison, Out-
come) framework. Participants were female individuals aged <18 expe-
riencing any type of hair loss. The intervention involved administering
autologous PRP, prepared using various methods and concentrations,
through local injection. The comparator group either received a dif-
ferent treatment or had the opposite half of the scalp treated with
something other than PRP; this group was also exclusively female. Pri-
mary outcomes included HPT results, the number of hairs pulled in the
HPT, hair density, hair count, and hair thickness, with adverse effects
considered as secondary outcomes. Only English-language articles
were included.

2.3 | Exclusion criteria

Studies were excluded if they evaluated treatment with PRP in men,
involved pre-clinical models (animal studies), or in vitro studies. Fur-
ther exclusions applied to studies not reporting at least one of the
primary outcomes, those with alternative study designs such as case
reports, case-control studies, or those lacking a separate control group.
Reviews, abstracts, conference proceedings, and duplicate studies

were not included either.

2.4 | Study selection and data extraction

Each step was independently carried out by two reviewers (J.Y. and
Y.H.). Titles and abstracts from the initially screened literature were
rigorously assessed according to predefined criteria for inclusion or
exclusion. A third reviewer (Y.G.) was contacted to reach a consensus
when two reviewers could not agree. Extracted data included the first
author’s surname, publication year, participant demographics, details
of the PRP application, outcomes measured, and follow-up duration.
Data for studies with multiple experimental groups were extracted

separately.

2.5 | Subgroup analysis
Subgroup analyses were conducted based on predetermined criteria,
including the location, type of hair loss, number of participants, and

duration and volume of PRP administration.
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2.6 |
bias

Assessment of study quality and publication

Two independent reviewers rigorously assessed the validity and poten-
tial biases of the included studies (J.Y. and HW.). Conflicts were
adjudicated by a third reviewer (Y.G.). The Cochrane risk of bias tool
(RoB 2) was used to assess the quality of RCTs. Funnel plots were visu-
ally inspected, and Egger’s regression test was used to formally assess
plot symmetry. In cases of detected asymmetry, the random trim and fill
method was employed as a sensitivity analysis. A leave-one-out sensi-
tivity evaluation was also performed to further assess how each study

affected the overall meta-analysis findings.

2.7 | Statistical analysis

Versions 5.4 of Review Manager (RevMan) and 14 of Stata (College Sta-
tion, TX, USA) software were employed for the statistical analysis. To
compare the means of the control and intervention groups, the mean
difference (MD) was computed. Also, for the HPT and adverse effects,
risk ratio (RR) were calculated. Inter-study heterogeneity was evalu-
ated using the I? statistics. We used the fixed effects model if we did
not find any significant heterogeneity (12 < 50% or p > 0.05), and the
random effects model otherwise. EndNote version 21 was used for
reference management and data organization. A p-value < 0.05 was
considered statistically significant.

3 | RESULTS

3.1 | Study selection

After thorough database searches, a total of 10 810 records were
identified. Following the removal of 578 duplicate records, 10 232
records remained for screening. During the initial screening phase,
7894 records were excluded due to various reasons: 2809 were review
articles, 72 were non-English language studies, 12 were animal trials,
1874 were unrelated studies, and 127 were excluded due to other
reasons. This left 5338 reports to be sought for retrieval. However,
5270 reports were not retrieved due to irrelevance (4972), unavail-
ability of full-text (47), unpublished data (36), and other reasons
(215). Consequently, 68 reports were assessed for eligibility. Out of
these, 47 reports were excluded for the following reasons: undesir-
able population (35), intervention (3), outcome (7), and other factors
(2). Ultimately, 21 studies 217 were incorporated into the qualitative
analysis, while 19 studies were included in the quantitative analysis.

The comprehensive study selection process is illustrated in Figure 1.

3.2 | Study characteristics

Atotal of 21 studies, published between 2015 and 2023, were included
in the analysis. The types of hair loss conditions studied included AGA
in 6 studies, 31518 chronic TE (CTE) in 12 studies,'® and FPHL in 3
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studies.’217:1% Country distribution showed that 5 studies were con-
ducted in the USA,141518 13 in Egypt,’¢ 2 in India,'? 1 in Korea,'” and
1 in Pakistan.!® The types of studies included 20 RCTs and 1 clinical
trials.’® Therapies utilized were PRP in 19 studies, and PRP combined
with minoxidil and polydeoxyribonucleotide in 2 studies.'?1” The most
studies (19) followed a monthly (Q4W) treatment protocol and follow-
up periods were <6 months in 20 studies. Tools and scales used for
evaluation included the Ludwig scale, 27151819 Hamilton Norwood
scale,’3 Visual Analogue scale,’® and trichoscopic evaluation®” (Table
S1).

3.3 | HPT positivity

The analysis of HPT positivity rates from two studies showed a reduced
risk of positive HPT results with a RR of 0.51 (95% CI [0.04, 6.05])
for the PRP administration compared to the control group. (12 = 77%)
(Figure 2).

3.4 | Pulled hair number

The analysis of the number of hairs pulled during the HPT from four
studies revealed a significant decrease in the PRP-treated group com-
pared to the non-PRP intervention, with a MD of —3.91 (95% CI [-5.00,
—2.81], 12 = 85%) (Figure 3).

3.5 | Hair count

The analysis from two studies indicated a reduction in hair count in the
PRP group, with a MD of —16.82 (95% CI [-60.41, 26.77], I = 97%)
(Figure 4).

3.6 | Hair thickness

Outcomes for hair thickness were extracted and analyzed from the
17 included studies. The meta-analysis revealed that PRP-based inter-
ventions significantly increased hair thickness compared to the control
group, with an MD of 0.01 mm (95% CI [0.01, 0.01], I? = 97%,
p < 0.00001 (Figure 5).

3.7 | Hair density

An analysis of hair density from 17 studies demonstrated a substan-
tial increase in the PRP group relative to the control counterpart. The
observed difference was 405.26 hairs/cm? (95% CI [353.82, 456.69],
12 = 99%) (Figure 6).

3.8 | Sensitivity analysis

After excluding Agarwal (2022), the difference in hair density remained
significant (MD = 456.11 [375.15, 537.07], p < 0.00001). Similarly,
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FIGURE 1
Meta-analyses.
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PRP Control Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Agarwal 2022 2 12 1 14 409% 2.33[0.24, 22.66) —
Tawfik 2017 5 30 30 30 59.1% 0.18[0.08,0.39) ——
Total (95% CI) 42 44 100.0% 0.51[0.04, 6.05] —eagiiERee—
Total events 7 E i

it 12 - . 2= - - IR = : : : :
Heterogeneity: Tau®= 2.53; Chi*= 4.38, df=1 (P=0.04), F=77% 0.005 01 10 200

Test for overall effect: Z=0.53 (P = 0.60)

FIGURE 2
plasma; RR, risk ratio.

Favours PRP Favours control

Forest plot presenting the aggregated RR estimate for HPT positivity post-PRP treatment. HPT, hair pull test; PRP, platelet-rich

PRP Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
El-Dawla (1) 2023 -5.25 0.79 10 -1.75 1 10 25.4% -3.50[-4.29,-2.71] -
El-Dawla (2) 2023 -7.25 0.79 10 -2 1.05 10 252% -5.25[-6.06,-4.44] -
El-Dawla (3) 2023 -6 1 10 -1.75 1 10 246% -4.25[5.13,-3.37) -
El-Dawla (4) 2023 -4.62 0.92 10 -2 1.05 10 247% -262[3.49,-1.79) -
Total (95% Cl) 40 40 100.0% -3.91[-5.00,-2.81] &
Heterogeneity: Tau?= 1.06; Chi*= 20.55, df= 3 (P = 0.0001); F= 85% _130 35 b é 150

Test for overall effect: Z= 7.01 (P < 0.00001)

Favours PRP Favours control

FIGURE 3 Forest plot of the pooled MD in the number of hairs pulled during HPT following PRP treatment. HPT, hair pull test; MD, mean
difference; PRP, platelet-rich plasma.
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PRP Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bruce 2020 2061 864 19 59B9 2222 18 497% -3918[-6014,-2827) —
Lee 2015 232 155 20 179 132 20 50.3% 5.30[-3.62,14.22)
Total (95% Cl) 39 38 100.0% -16.82[-60.41,26.77]
Heterogeneity: Tau®= 963.24; Chi*= 38.05, df=1 (P < 0.00001); F=97% t t T f |
Testfor overall effect: Z= 0.76 (P = 0.45) =100 Fa;ﬁﬂrs control UFavours Pg?, 100
FIGURE 4 Forest plot of the pooled MD in hair count after PRP treatment. MD, mean difference; PRP, platelet-rich plasma.
PRP Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bruce 2020 0.05 0.75 19 095 145 18 00% -090[1.65-0.15 ¢
Dubin {1) 2020 0.0043 0.0064 15 -0.0034 0.0061 15 51% 0.01 [0.00, 0.01] S——
Dubin (2) 2020 0.0053 0.0065 15 -0.006 0.006 15 51% 0.01 [0.01, 0.02) -
El-Dawla (1) 2023 0.002 0.001 10 0 0.001 10 6.8% 0.00 [0.00, 0.00] *
El-Dawla (10) 2023 0.002 0.001 10 -0.0005 0.001 10 6.8% 0.00 [0.00, 0.00] -
El-Dawla (11) 2023 0.004 0002 10 -0.0005 0.001 10 B6.7% 0.00[0.00, 0.01] =
El-Dawla (12) 2023 0.003 0.005 10 -0.0005 0.001 10  5.9% 0.00[0.00, 0.01) il
El-Dawla (2) 2023 0.003 0.001 10 0 0.001 10 6.8% 0.00 [0.00, 0.00] -
El-Dawla (3) 2023 0.0075 0.001 10 0 0.00 10 6.8% 0.01 [0.01, 0.01) €
El-Dawla (4) 2023 0.008 0.001 10 0 0.001 10  6.8% 0.01 [0.01, 0.01) -
El-Dawla (5) 2023 0.005 0.003 10 0.001 0.001 10 6.5% 0.00[0.00, 0.01] -
El-Dawla (8) 2023 0.006 0.003 10 0.001 0.001 10 6.5% 0.01 [0.00, 0.01) =
El-Dawla (7) 2023 0.007 0.001 10 0.001 0.001 10 6.8% 0.01 [0.01, 0.01) -
El-Dawla (8) 2023 0.007 0.001 10  0.001 0.001 10 6.8% 0.01 [0.01, 0.01] -
El-Dawla (3) 2023 0.002 0.001 10 -0.0005 0.001 10 6.8% 0.00 [0.00, 0.00] -
Lee 2015 0.006 0.003 20 0002 0003 20 B5% 0.00 [0.00,0.01) -
Tawfik 2017 0.11 0.02 30 003 00 30 3.2% 0.08 [0.07,0.09] »
Total (95% Cl) 219 218 100.0% 0.01[0.01, 0.01] L 2
Heterogeneity: Tau?= 0.00; Chi*= 603.79, df= 16 (P < 0.00001); F=97% I-D 05 0 625 o 0 0525 0 055

Test for overall effect: Z= 7.55 (P < 0.00001)

Favours control Favours PRP

FIGURE 5 Forest plot showcasing the combined MD in hair thickness following PRP therapy. MD, mean difference; PRP, platelet-rich plasma.
PRP Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Agarwal 2022 34.92 8.39 12 N2 8.3 14 7.5% 3.71[2.73,1015)
Bruce 2020 -10.85 1941 19  11.65 19.9 18 7.5% -22.50[-35.08,-9.92] N
Dubin {1) 2020 71.1 12443 15 -26.7  75.28 15 6.5% 97.80 [24.20,171.40] -
Dubin (2) 2020 1059 130.29 15 -524 7413 15 6.4% 158.30(82.44, 234.16) ===
El-Dawla (1) 2023 49475 16116 10 -24535 1064 10 5.3% 519.28([399.59, 638.99) =
El-Dawla {(10) 2023 664.05 18967 10 -76.9 131.61 10 4.7% 740.95([597.86, 884.04] _—
El-Dawla (11) 2023 4427 177.49 10 -14.025 1328 10 4.9% 456.72([319.33,594.12] I
El-Dawla (12) 2023 6901 172.93 10 -76.9 131.61 10 5.0% 767.00([632.31,901.69] —_—
El-Dawla {2) 2023 677.09 216.71 10 -21.85 111.25 10 4.6% 698.94 [547.96, 849.92) —
El-Dawla (3) 2023 42535 12041 10 -24535 106.4 10 5.9% 449.89[350.29, 549.48] =
El-Dawla {(4) 2023 603.3 12497 10 -21.85 111.25 10 57% 625.15[521.45,728.85] —_—
El-Dawla (5) 2023 429675 101.86 10 -52.05 111.85 10 6.0% 481.73([387.96,575.49] -
El-Dawla (6) 2023 716.125 117.89 10 -46.4 138.29 10 55% 762.52(649.90,875.15] -
El-Dawla (7) 2023 494725 8234 10 -52.05 111.85 10 6.2% 546.77 [460.69, 632.86) —=
El-Dawla (8) 2023 781.2 120.05 10 -46.4 138.29 10 55% 827.60(714.10,941.10) =
El-Dawla {(9) 2023 3256 136.43 10 -14.025 1328 10 5.4% 339.63(221.62, 457.63] —
Tawfik 2017 77.28 1283 0 178 6.23 30 7.5% 59.47 [54.33, 64.61] -
Total (95% Cl) 211 212 100.0% 405.26 [353.82, 456.69] ®
Heterageneity: Tau®= 9191.00; Chi*= 1431.62, df= 16 (P < 0.00001); F= 99% Qoo 500 o 500 1000

Testfor overall effect: Z=15.44 (P < 0.00001)

FIGURE 6 Forest plot illustrating the aggregated MD in hair density (hairs/cm?)

plasma.

removing the study by Tawfik (2017) resulted in a significant MD in hair
thickness post-PRP treatment (MD = 0.01 [0.00, 0.01], p < 0.00001

(Figure 7).

39 |

Publication bias

For hair density, the funnel plot revealed noticeable asymmetry,

suggesting potential publication bias. Further, this observation was

Favours control Favours PRP

post-PRP treatment. MD, mean difference; PRP, platelet-rich

supported by Egger’s test (slope: —2.86, 95% CI [-4.45, —-1.27];
p = 0.002). However, the trim and fill analysis showed that five studies
were trimmed, resulting in an adjusted MD of 3.01 (95% CI [2.03,
3.99]), indicating that the adjusted results still suggest a significant
effect. Similarly, for hair thickness, the funnel plot also displayed
asymmetry, reinforcing the likelihood of publication bias. Egger’s test
further corroborated this with significant results (slope: —1.99, 95%
Cl [-3.51, —0.48]; p = 0.013). The trim and fill analysis trimmed two
studies, resulting in an adjusted MD of 2.91 (95% CI [2.01, 3.81]),
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FIGURE 7 Sensitivity analysis of studies evaluating (A) hair density and (B) hair thickness outcomes post-PRP administration. PRP,

platelet-rich plasma.

suggesting that the adjusted results continue to show a significant
effect (Figure 8).

3.10 | Risk of bias assessment

Most studies exhibited low risk across key domains, including selection
of reported results, missing outcome data, and outcome measure-
ment. However, there were some concerns related to deviations from

intended interventions, with high risk observed in a study. Moreover,

bias arising from the randomization process was generally low, with

only one study rated as high risk. In general, some concerns were noted
for bias due to deviations from intended interventions and randomiza-
tion process, while bias in other aspects remained predominantly low

risk (Figure 9).

3.11 | Subgroup analysis

The greatest effect of PRP on hair thickness was observed in
patients with FPHL (MD = 0.04 [-0.03, 0.12], p = 0.27) and in
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FIGURE 8 Funnel plot assessment of studies examining the effects of PRP administration on (A) hair density and (B) hair thickness. PRP,

platelet-rich plasma.

those who received treatment for <6 months (MD = 0.01 [0.01,
0.01], p < 0.00001). Additionally, the highest increase in hair thick-
ness was noted in studies with >30 participants (MD = 0.03 [-0.04,
0.11], p = 0.39), and the best results were seen in Egyptian patients
(MD = 0.01 [0.01, 0.01], p < 0.00001). The greatest effect on hair
density was observed in patients with CTE (MD = 598.77 [512.65,
684.90], p < 0.00001) and in those who received treatment for >6
months (MD = 581.95[348.13,815.77], p < 0.00001). Additionally, the
highest increase in hair density was noted in studies with <30 par-
ticipants (MD = 496.25 [312.39, 680.10], p < 0.00001), and the best
results were seen in Egyptian patients (MD = 558.32 [348.76, 767.88],
p < 0.00001). Moreover, the volume of PRP injected also had a signif-
icant impact, with injections >5 mL showing a notable increase in hair
density (MD =598.77[512.65, 684.90], p < 0.00001) (Table S2).

3.12 | Adverse events

The meta-analysis of three studies found no significant difference in
pain/discomfort RR between PRP-treated patients and the control
group (RR = 1.01, 95% CI [0.87, 1.18], p = 0.89, IZ = 66%). Addition-
ally, the most commonly reported adverse effects included headache,
scalp tightness, swelling, redness, post-injection bleeding, and tingling.
These adverse effects were all mild and resolved spontaneously within
24 h (Figure 10).

4 | DISCUSSION

The effectiveness of PRP therapy in addressing hair loss among women
has garnered substantial interest due to its potential regenerative
properties. Hair loss in women, whether due to AGA, TE, or other
factors, significantly impacts physical appearance and psychological
well-being.2! This systematic review and meta-analysis evaluated the
impacts of PRP therapy on various aspects of hair restoration. By syn-

thesizing data from RCTs, this study provides a nuanced understanding

of PRP therapy’s efficacy and safety, offering insights into its potential
as a promising option for managing female hair loss.

The results indicated that PRP therapy significantly increased hair
density in women with AGA, TE, and FPHL. This finding aligns with pre-
vious studies, which reported substantial improvements in hair density
following PRP treatment.22 This increase involves the growth factors in
PRP, which stimulate hair follicle stem cells, prolong the anagen phase
of the hair cycle, and reduce follicle apoptosis. These processes col-
lectively enhance hair density, providing a robust therapeutic effect.23
Studies have shown similar mechanisms at play, emphasizing the role
of platelet-derived growth factor (PDGF) and vascular endothelial
growth factor (VEGF) in promoting hair growth.2*

Additionally, our analysis revealed a notable increase in hair thick-
ness in PRP-treated groups, consistent with findings in the literature.?>
The growth factors in PRP, such as PDGF and VEGEF, play crucial roles
in promoting cell proliferation, differentiation, and angiogenesis, lead-
ing to improved hair thickness. This improvement highlights PRP’s
potential as an effective treatment for enhancing hair quality.2é The
reduction in HPT positivity rates further underscores the efficacy of
PRP therapy. The analysis showed a significant decrease in the num-
ber of hairs pulled out in PRP-treated groups, indicating enhanced hair
follicle stability and strength. This outcome is consistent with other
studies, which also observed reduced hair shedding following PRP
treatment. The stability provided by PRP helps maintain hair density
and reduce hair loss, offering a practical solution for women suffer-
ing from hair thinning and shedding.?” Although our analysis could not
demonstrate that PRP treatment significantly increased overall hair
count. This lack of significant increase could be attributed to the high
variability in PRP preparation methods, application protocols, and the
limited number of studies available, potentially leading to inconsistent
treatment outcomes. In terms of safety, PRP therapy demonstrated
a favorable profile, with mild and transient side effects such as local
pain, scalp sensitivity, and pinpoint bleeding being the most commonly
reported. The meta-analysis found no significant difference in pain or
discomfort RR between PRP-treated patients and the control group,

further supporting PRP’s favorable safety profile. These findings align
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FIGURE 9 Visualization of risk of bias using the robvis tool. (A) Individual risk of bias evaluations for each included study. (B) Aggregated
assessments of risk of bias items, displayed as percentages across all included studies.2?

with previous research, which highlighted the minimal adverse effects
associated with PRP therapy. The natural and minimally invasive nature
of PRP makes it a preferable option for many patients compared to
conventional treatments like minoxidil and finasteride, which can have
more severe side effects.?® Emerging therapies, including low-level
laser therapy (LLLT), microneedling, and oral spironolactone, have also
been investigated for hair loss. LLLT promotes hair growth by stimulat-

ing hair follicles with laser light but requires frequent sessions and has

mixed efficacy results, particularly in women.2? Microneedling involves
creating tiny punctures in the scalp to stimulate hair growth, but it can
be uncomfortable and requires multiple treatments to see results.°
Oral spironolactone, an anti-androgen medication, has shown promise
in treating hair loss in women by reducing androgen levels. However, it
carries the risk of side effects such as menstrual irregularities, breast
tenderness, and potential impacts on blood pressure, limiting its ver-

satility compared to PRP.3! Furthermore, advanced treatments like
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stem cell therapy and exosome therapy present potential benefits but
also have significant limitations. Stem cell therapy aims to regener-
ate hair follicles by injecting stem cells into the scalp, but it is still in
the experimental stages and carries risks related to cell migration and
tumor formation. Exosome therapy involves using cell-derived vesi-
cles to promote hair growth, but it is expensive and lacks long-term
safety data.3? Compared to these alternatives, PRP offers several dis-
tinct advantages. PRP is a natural, minimally invasive procedure with
a favorable safety profile. It utilizes the body’s natural healing mech-
anisms, reducing the risk of allergic reactions or immune responses.
PRP is also versatile and effective without the significant side effects
or discomfort associated with other treatments, making it a promis-
ing alternative or complementary treatment for hair loss, especially
for women.3® Although for hair density, the greatest effects were
seen in patients with CTE and those treated for >6 months, sug-
gesting PRP therapy’s long-term efficacy. Larger studies and those
involving Egyptian patients demonstrated more pronounced increases,
indicating potential genetic or environmental influences. Injecting vol-
umes >5 mL significantly improved hair density. For hair thickness, the
most substantial effects occurred in patients with FPHL treated for <6
months, highlighting PRP’s short-term effectiveness. Studies with over
30 participants and those involving Egyptian patients showed greater
improvements, again suggesting genetic or environmental factors play
a role. Also, injecting up to 5 mL of PRP was crucial for noticeable
thickness enhancement. However, the pronounced results in Egyptian
individuals may be due to the higher number of studies conducted in
Egypt, but ethnicity likely also influences treatment response. Thus,
those aiming to increase hair density and thickness should consider
these factors for optimal outcomes.

Despite the promising findings, this study has some limitations that
should be considered in future research. The high heterogeneity among
the included studies suggests variability in PRP preparation and appli-
cation methods, which could affect the generalizability of the results.
Additionally, potential publication bias indicated by funnel plot asym-
metry and Egger’s test results might have influenced the findings. The
lack of long-term follow-up data limits the understanding of the sus-
tained effects of PRP therapy. Future research should standardize
PRP preparation methods, concentrations, and treatment protocols to
improve efficacy and consistency. Large-scale, multicenter RCTs are
needed to confirm these findings and explore PRP therapy’s long-term
effects on hair restoration. Studies should also investigate combin-

ing PRP with treatments like minoxidil and finasteride to determine

Forest plot of pooled estimate for RR of pain/discomfort following PRP treatment. PRP, platelet-rich plasma; RR, risk ratio.

the most effective regimens for female hair loss. Additionally, explor-
ing PRP’s efficacy in diverse populations and genetic backgrounds will
optimize hair loss treatments for women. Addressing these research
gaps will help clinicians better understand PRP therapy’s role in man-
aging hair loss and develop more targeted and effective treatment

strategies.

5 | CONCLUSION

PRP therapy has emerged as a highly effective treatment for female
hair loss, significantly enhancing hair density and thickness with min-
imal side effects. Its favorable safety profile and natural approach
make it a superior alternative to traditional treatments like minoxidil
and finasteride. Future research should focus on refining preparation
methods, exploring combination treatments, and assessing long-term
effects to further validate and optimize PRP therapy. These efforts will
help establish PRP as a reliable and mainstream solution for female
hair loss. Moreover, based on the primary goals of women with hair
loss to increase hair thickness or density, treatment should be adapted

according to concentration and duration.
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