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Abstract

Background: Platelet-rich plasma (PRP) and exosome therapy are regenerative treatments
for androgenetic alopecia. PRP uses autologous growth factors, while exosomes deliver
bioactive molecules for potentially faster hair regrowth.

Objective: To compare efficacy, safety, and patient satisfaction of PRP versus exosome
therapy in alopecia.

Methods: A Prospective observational study with 140 observations (70 PRP, 70 exosome)
from adults with non-scarring alopecia (74.3% androgenetic). Participants received either
PRP therapy, administered via both intradermal injection and microneedling, or exosome
therapy, which was delivered exclusively through microneedling at sessions 1, 3, and 6
months. Outcomes were assessed by hair density, shedding, new hair growth, side effects,
patient satisfaction level (0—10 scale). Data was analyzed with chi-square and t-tests.

Results: Exosome therapy showed superior tolerability (pain: 1.4% vs 98.6% in PRP, p<0.001).
Moderate-to-significant improvement in hair density was higher with exosomes (61.4% vs
35.7%, p=0.004) and shedding reduction (57.1% vs 38.6%, p=0.042). New hair growth (71.4%
vs 54.3%) and visible improvement within 1-3 months (45.7% vs 21.4%, p=0.003) favored
exosomes. Satisfaction was higher (5.7 £ 1.7 vs 4.5 # 1.8, p<0.001).

Conclusion: Exosome therapy demonstrated better tolerability, faster results, greater
efficacy, and higher satisfaction than PRP for alopecia. Randomized trials are needed.

Keywords: androgenetic alopecia, platelet-rich plasma, PRP, exosome therapy, exosomes,
hair loss, hair density, hair regrowth, regenerative medicine, alopecia treatment
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AHHOTaLMsS

BBegenme: OOGoramenHass Tpombonutamy 1iasma (PRP) m 3sK3ocomasbHasi Teparms
SIBJISIFOTCSI pereHepaTUBHBIMU MeTOAaMMU JieueHNsI aHAporeHHo anomnenyu. PRP ucrionb3yeT
ayTonoTuuHble (aKTOpPbl POCTa, @ 3K30COMbI JOCTABJISIOT OMOAKTMBHbBIE MOJEKY/IbI IJIsI
MOTEHIMATbHO 60Jiee GLICTPOTO BO30OHOBIEHMS POCTA BOJIOC.

Lenb: cpaBHUTH 3G PEKTUBHOCTD, 6€30ITaCHOCTh ¥ YIOBJIETBOPEHHOCTD IManyeHToB PRP u
9K30COMAJIbHOJ Teparmeii mpy aJornenmn.

MeTtoapi: [IpocriekTMBHOe 06cepBaloHHOEe ucciemoBanye ¢ 140 Habmomenusvu (70 PRP, 70
9K30COMaMM) Y B3POC/IbIX C HEPYOI0BOJi ajonenyeii (74,3% aHaporeHeTMYeCKOoi). Y4aCTHUKYU
nonyvany 1160 PRP-Tepanuio, BBOAMMYIO KaK ITOCPeACTBOM BHYTPUKOXHBIX MHbEKILINIA, TAK
Y MMKPOHUIJIMHTA, MO0 9K30COMAaJIbHYIO T€PAIuio, KOTOpast MTPOBOAM/IACH MCKTIOUUTETbHO
MOCpeACTBOM MMKPOHUIJ/IMHTA HA ceaHcax uepes 1, 3 u 6 MecsiieB. Pe3ynbTaThl OLIEeHUBAINCH
110 TYCTOTE BOJIOC, X BBIMIaJ€HNIO, POCTY HOBBIX BOJIOC, MOOOUYHBIM 3¢ deKTaM, YPOBHIO
YIOBJIETBOPEHHOCTH TaIyeHToB (ikaja ot 0 go 10). JlaHHbIe ObLIM ITPOaHAIM3UPOBAHBI C
TIOMOILBIO XM-KBaJipaTa " t-Kpurepusi.

PesyabraTsel: Tepamnus 3K30coMaMy ITOKa3ajia MPEBOCXOIHYIO ITePeHOCMMOCTh (60ib: 1,4%
npotus 98,6% B PRP, p<0,001). YMepeHHOe MK 3HAaUUTE/bHOE YyiyullleHMe T'yCTOThI BOJIOC
OBLIIO BbIIIE TIPU UCITONb30BaHUM 3K30coM (61,4% mpotuB 35,7%, p=0,004) 1 ymeHbIIeHUM
Bemagenus (57,1% mnporus 38,6%, p=0,042). Poct HOBBIX Bosoc (71,4% mpotusB 54,3%) u
BUAMMOE yayullieHye B TedueHme 1-3 mecsiies (45,7% nmpotus 21,4%, p=0,003) crioco6cTBOBAIM
MCIIO/Ib30BAHMIO 5K30COM. YIOBJIETBOPEHHOCTh Oblaa Beime (5,7 * 1,7 mpotus 4,5 = 1,8,
p<0,001).

3akmoueHue: Tepanyst 5K30coMaMy ITPOJIeMOHCTPUPOBaJa JIYUIyi0 TepeHOCMMOCTb, bosee
OBICTpbIE€ PEe3y/IbTAThI, OONBIIYI0 3QPEKTUBHOCTL M 60ee BBHICOKYIO YIOBJIETBOPEHHOCTD,
yeMm PRP nipu anomnenm. Heo6xogumpl paHAOMM3VPOBAHHbBIE MCC/IETOBAHMSI.

KiroueBbie cIoBa: aHIporeHeTuyeckasl ajoreiys, 6oratas TpoMbouuramu iasma, PRP,
9K30COMaJibHasl Teparnusi, 5K30COMbI, BbIMIaJleHMe BOJIOC, I'YCTOTa BOJOC, BO30OHOB/IEHME
pOCTa BOJIOC, pereHepaTUBHAs MeIUIINHA, JIeYeHe alonelnn.
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to freely distribute the published article, with the obligatory reference to the authors of original works and original publication in this journal. Correspondence:
Dr. Deboshree Goswami, Aesthetic dermatologist, Dr. Lina's Skin & Aesthetic, Bangladesh, Email: kartick_shaha@gmail.com

1. Introduction and Background

Platelet-rich plasma (PRP) and exosome therapy are regenerative options for androgenetic
alopecia (AGA) that differ in preparation, mechanism, and clinical outcomes.? PRP, derived
from autologous blood, delivers growth factors to stimulate follicles and usually needs 3-6
sessions for gradual gains in hair density.2 Exosome therapy employs cell-derived extracellular
vesicles carrying bioactive molecules and may produce faster results, sometimes after one
session.® Androgenetic alopecia, the most prevalent type of hair loss, causes progressive
follicle miniaturization through genetic and dihydrotestosterone (DHT)-driven mechanisms,
resulting in substantial psychological burden.* Standard therapies include oral finasteride
and topical minoxidil (the only FDA-approved option for female pattern hair loss). Both
demand continuous application, often trigger scalp irritation, and lead to relapse after
stopping.> These shortcomings have increased interest in regenerative approaches. PRP, used
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clinically for over a decade, promotes angiogenesis, activates the Wnt/p-catenin pathway,
and extends the anagen phase.® Systematic reviews indicate PRP is generally safe and
increases hair density, though results vary with severity and frequently diminish after 12—
16 months without maintenance sessions; preparation protocols also lack standardization.”
Exosome therapy delivers growth factors, cytokines, and microRNAs via nanoscale vesicles
(30-150 nm) directly to follicle cells.® Preclinical and early clinical data show promotion of
hair growth by activating regenerative pathways, lowering oxidative stress, and controlling
inflammation. As a cell-free option, exosomes potentially provide more uniform biological
effects than variable autologous PRP.”Head-to-head comparisons remain scarce. A 2024 case
series found exosome therapy produced visible gains after fewer sessions than PRP. 9 A 2025
systematic review highlighted exosomes as offering the strongest potential for regrowth and
safety. 1

Objectives:
To assess improvement in hair density and reduction in hair shedding with PRP and exosome
therapy.

To evaluate side effect profiles and patient satisfaction.
To compare new hair growth and time to visible improvement between the two modalities.

Methods:
Study Design: Prospective Observational Comparative Study

Study Setting and Duration: Conducted at Dr. Lina's Skin and Aesthetics Center from January
to December 2025.

Study Population: Patients with alopecia (primarily androgenetic alopecia and other non-
scarring alopecia’s) that underwent PRP or exosome therapy.

Inclusion Criteria:
Adults (>18 years) with clinically diagnosed alopecia.

Willing to undergo PRP or exosome therapy and attend follow-up visits.

Exclusion Criteria:

Scarring alopecia.

Active scalp infection orinflammation.

Pregnancy or breastfeeding.

Contraindications to PRP (e.g., blood disorders, active cancer) or exosome therapy.

Sampling and Sample Size: A total of 140 observations were recorded from consecutive eligible
patients. Observations were equally divided (70 each) between PRP and exosome groups.

Treatment Protocol:
PRP therapy: Prepared from autologous blood using standard double-spin centrifugation;
injected intradermally and by microneedling into the scalp.

Exosome therapy: Commercially prepared or lab-isolated exosomes (Exosome derived from
human umbilical cord blood mesenchymal stem cells, particle count-49.2 billion, exosome
particle size-120nm) administered via microneedling. Sessions were scheduled as per
standard protocols: assessments at 4 weeks (after 1 session), 12 weeks (after 3 sessions), and
24 weeks (after 6 sessions).
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Data Collection: Data were collected using a structured proforma at each follow-up. Variables
included socio-demographic characteristics, baseline clinical features (duration of hair loss,
family history, alopecia type, baseline hair density and shedding scores on 0-10 scale), scalp
symptoms, previous treatments, treatment type, number of sessions, improvement in hair
density and shedding (categorized as none, mild, moderate, significant), new hair growth,
time to visible improvement, side effects, satisfaction with treatment outcome (0-10 scale),
overall satisfaction, recommendation to others, and continuation of therapy.

Statistical Analysis: Data were summarized using descriptive statistics (mean * SD for
continuous variables; frequencies and percentages for categorical variables). Between-
group comparisons used chi-square test or Fisher’s exact test for categorical variables and
independent t-test for continuous variables (e.g., satisfaction score). Due to imbalance
in follow-up visits, stratified analyses were performed. A p-value <0.05 was considered
statistically significant. Analyses were conducted using SPSS v27. Multivariable adjustment
for follow-up duration was considered where appropriate.

Ethical Considerations: The study was conducted in accordance with the Declaration of
Helsinki. Informed consent was obtained from all participants.

Results

Socio-demographic and Baseline Characteristics: A total of 140 observations (70 PRP and 70
exosome) from patients with alopecia were analysed. The mean age was 32.7 # 11.5 years,
with 52.9% males. Students comprised 38.6% of participants, and androgenetic alopecia was
the main diagnosis (74.3%). The two treatment groups were comparable in age, gender,family
history, alopecia type, disease duration, and baseline hair density/shedding scores (all p >
0.05; Table 1).

Table 1: Socio-demographic and baseline characteristics of the study participants by treatment
group (n=140)

Variable Category PRP &1;7:1) )*_“I}S]()% ) or }E:;O(;Ssrm I\Z e(:: Z_,OS)S p-value
Age (years) — 32.5+11.2 329+11.8 0.82
Gender Male 37 (52.9) 37 (52.9) 1.00
Female 33 (47.1) 33(47.1) —
Family  history  of | Yes 38 (54.3) 37 (52.9) 0.87
alopecia
No 32 (45.7) 33 (47.1) —
Alopecia type Androgenetic alopecia 52 (74.3) 52 (74.3) 1.00
Other (nutritional | 18 (25.7) 18 (25.7) —
deficiency, thyroid-
related, etc.)
Duration of hair loss >3 years 28 (40.0) 29 (41.4) 0.91
1-3 years 25 (35.7) 24 (34.3) —
6—12 months 12 (17.1) 12 (17.1) —
<6 months 5(7.1) 5(7.1) —
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Baseline hair density | — 6.4%1.1 6.3%1.2 0.65

(0-10 scale)

Baseline hair shedding | — 3.6*1.3 3.5%1.2 0.71

(0-10 scale)

p-values were calculated using independent t-test for continuous variables (age, baseline
scores) and chi-square or Fisher’s exact test for categorical variables.

Clinical effectiveness: Table 2 describe both PRP and exosome therapies demonstrated
moderate to significant effectiveness in alopecia treatment. Exosome therapy showed superior
outcomes, with greater improvement in hair density (61.4% vs 35.7%), reduction in shedding
(57.1% vs 38.6%), faster visible results, and higher patient satisfaction compared to PRP.

Table 2: Clinical effectiveness outcomes by treatment group

PRP (n=70) n (%) Exosome (n=70) n (%) ;

Outcome or Mean + SD or Mean + SD p-value
Ir.npr_ovement in hair density — Moderate/ 25 (35.7) 43 (61.4) 0.004
Significant
Rgdgctlon in hair shedding - Moderate/ 27 (38.6) 40 (57.1) 0.042
Significant
New hair growth - Yes 38 (54.3) 50 (71.4) 0.054
Time to visible improvement —
1-3 months 15 (21.4) 32 (45.7) 0.003
Satisfaction score (0-10) 45+1.8 5.7+1.7 <0.001

p-values calculated using chi-square test for categorical variables and independent t-test
for satisfaction score.

Side Effects Profile: Injection-site pain was the most frequent adverse event (50.0% overall)
and occurred almost exclusively in the PRP group (98.6% vs 1.4% in exosome group). No side
effects were reported in 98.6% of exosome observations versus 0% in PRP. The difference
in side-effect profile between groups was highly statistically significant (p<0.001) (Table 3).

Exosome therapy demonstrated markedly superior tolerability.

Table 3: Side effects profile by treatment group

Side Effect PRP (n=70) n (%) Exosom((;()n=70) D1 Total (n=140) n (%) p-value
Pain 69 (98.6) 1(1.4) 70 (50.0) <0.001
None 0 (0.0) 69 (98.6) 69 (49.3) <0.001
Headache 1(1.4) 0(0.0) 1(0.7) —

Improvement in Hair Density and Hair Shedding: Exosome therapy produced significantly
better improvement in both hair density and hair shedding compared with PRP. Moderate-
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to-significant improvement in hair density occurred in 61.4% of exosome observations versus
35.7% in PRP (overall between-group p=0.004). Moderate-to-significant reduction in hair
shedding was observed in 57.1% of exosome observations versus 38.6% in PRP (p=0.042)

(Table 4).

Table 4: Improvement in hair density and reduction in hair shedding by treatment group

A. Improvement in Hair Density

Outcome PRP (n=70) n (%) Exosome (n=70) n (%) Total (n=140) n (%) p-value
None 25 (35.7) 16 (22.9) 41(29.3) 0.004
Mild 20 (28.6) 11 (15.7) 31(22.1)
Moderate 24 (34.3) 39 (55.7) 63 (45.0)
Significant 1(1.4) 4(5.7) 5(3.6)
B. Reduction in Hair Shedding
Outcome PRP (n=70) n (%) Exosome (n=70) n (%) Total (n=140) n (%) p-value
None 18 (25.7) 8(11.4) 26 (18.6) 0.042
Mild 25 (35.7) 22 (31.4) 47 (33.6)
Moderate 25 (35.7) 39 (55.7) 64 (45.7)
Significant 2(2.9) 1(1.4) 3(2.1)

Patient Satisfactionand Other Outcomes: Mean satisfaction score (0-10scale) was significantly
higher in the exosome group (5.7 + 1.7) than in the PRP group (4.5 # 1.8) (p<0.001). New hair
growth was reported in 71.4% of exosome observations versus 54.3% in PRP (p=0.054). Visible
improvement within 1-3 months occurred in 45.7% of the exosome group versus 21.4% in the

PRP group (p=0.003) (Table 5).

Table 5: New hair growth, time to visible improvement, and satisfaction by treatment group

Outcome PRP (n=70) | Exosome (n=70) | Total (n=140) | p-value

New hair growth - Yes, n (%) 38 (54.3) 50 (71.4) 88 (62.9) 0.054
;l:;r;le to visible improvement — 1-3 months, n 15 (21.4) 32 (45.7) 47 (33.6) 0.003
Mean satisfaction with outcome (0-10) 45+1.8 5.7+1.7 5.1%£1.9 <0.001
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Figure A, B: Trichoscopic findings in a patient treated with exosome therapy

Figure A baseline image demonstrating reduced hair density, increased hair shaft
diameter variability (anisotrichosis), and higher proportion of vellus hairs, consistent with
androgenetic alopecia.Figure B post-treatment image at 24 weeks following exosome therapy
showing increased terminal hair density, improved hair shaft thickness and uniformty and
scalp visibility. A relative decrease in vellus hair proportion and follicular miniaturization is
also observed, indicating enhanced follicular activity and regeneration. These trichoscopic
improvements appeared earlier and more pronounced in the exosome group compared to
prp-treated patients.

In summary, both PRP and exosome therapies demonstrated moderate efficacy in improving
hair density and reducing shedding. However, exosome therapy was associated with
statistically superior tolerability (virtually no pain) and better clinical outcomes, including
greater improvement in hair density (p=0.004), reduction in shedding (p=0.042), faster visible
results, higher new hair growth rates, and significantly higher patient satisfaction (p<0.001).

Discussion: This prospective observational study supplies real-world evidence comparing PRP
and exosome therapies in alopecia patients. Moderate gains in hair density and reductions in
shedding occurred in nearly half the observations, matching patterns reported in regenerative
treatment literature.!! New hair growth appeared in 62.9% of cases, consistent with activation
of growth-factor and Wnt/B-catenin signalling.The side-effect profile stood out: injection-
site pain occurred almost exclusively with PRP (50% overall), whereas nearly half of exosome
cases reported no adverse events. This aligns with evidence favouring exosomes for improved
tolerability and reduced discomfort.!? Patient satisfaction averaged 5.1/10 on a 0-10 scale,
with roughly equal neutral and satisfied responses. Visible improvement often took over six
months, underscoring the gradual nature of follicular regeneration and the value of realistic
patient counselling.Our findings echo broader reviews showing PRP delivers steady but
slow progress, while exosomes may enable quicker or more efficient outcomes with fewer
treatments in selected studies.!*> However, significant improvement remained uncommon,
likely influenced by long disease duration in over half the cohort and variable baseline severity.
Although exosome therapy showed numerically better efficacy outcomes, the exosome group
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had more late follow-up observations, which may partly explain these differences as hair
improvement is time- and session-dependent.

Conclusion: In this prospective observational study, both PRP and exosome therapies
demonstrated moderate efficacy in improving hair density and reducing hair shedding in
patients with alopecia. Exosome therapy was associated with significantly better tolerability
and fewer side effects, particularly pain. These findings support the role of regenerative
therapies as viable options for alopecia management, with exosome therapy potentially
offering advantages in patient comfort. Larger, randomized, controlled trials with objective
measurements and longer follow-up are recommended to establish comparative superiority,
optimal protocols, and long-term durability of results.
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