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Abstract

Background: Platelet-rich plasma (PRP) is a standard autologous treatment for facial skin
rejuvenation, but exosome therapy offers a cell-free alternative with potentially superior
signaling efficiency and tolerability. This randomized controlled trial compared the efficacy,
safety, and patient-reported outcomes of exosome therapy versus PRP.

Methods: In this single-center, parallel-group RCT, 100 participants (50 per arm) with
Fitzpatrick skin types IV-VI seeking facial rejuvenation were enrolled. 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. Primary outcome: Global Aesthetic Improvement Scale (GAIS) rated by clinician and
patient. Secondary outcomes: 5-point Likert scales for efficacy (A1-A10), safety/tolerability
(B1-B7), satisfaction/consistency (C1-C8), and open-ended feedback.

Results: Mean age was 31.8 = 10.9 years (88% female). Exosome therapy demonstrated
superior clinician-rated GAIS (3.78 £ 0.61 vs PRP 3.55 * 0.68; p=0.012) and patient-rated
GAIS (3.71 £0.65 vs 3.48 £ 0.72; p=0.018). Moderate/significant improvement (GAIS >4) was
higher with exosomes (clinician: 56% vs 48%, p=0.031; patient: 53% vs 45%, p=0.024). Overall
efficacy scores (A1-A10) favored exosomes (3.51 £ 0.74 vs 3.28 + 0.82; p=0.004). Tolerability
was significantly better with exosomes (B1-B7: 4.12 + 0.48 vs 3.85 * 0.61; p=0.001), with
lower rates of pain (12% vs 35%), redness (16% vs 28%), and swelling/bruising (9% vs 22%; all
p<0.05). Satisfaction and recommendation rates were high in both arms. No serious adverse
events occurred.

Conclusion: Exosome therapy is superior to PRP in efficacy, GAIS improvement, and
tolerability for facial skin rejuvenation. It represents a promising non-autologous alternative.

Keywords: Exosome therapy, platelet-rich plasma, facial rejuvenation, GAIS, randomized
controlled trial.
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BBenmenme: OoOoramieHHas TpoMmbouutamyu Iiasma (PRP) sBisieTcss CcTaHIapTHBIM
ayTOJIOTMYHBIM METOOM OMOJIOKEHUSI KOKM JI1la, HO 9K30COMasibHas Tepanus rnpeajaraet
0eCK/IeTOYHYIO aJbT€PHATMBY C IIOTEHIMAJbHO IIPEBOCXOTHON  3(h(PEKTUBHOCTHIO
rnepenauyy CUTHAJIOB U MEPEeHOCUMMOCThI0. B 3TOM paHIOMM3MPOBAHHOM KOHTPOIMPYEMOM
MCCIIeIOBAaHUM CPaBHMBAIMCh 3(PPEKTUBHOCTb, 6€30MMaCHOCTh M PEe3y/IbTaThl, COOOIIaeMbIe
nanyueHTamMm, 3K30CoMasibHOM Tepanuu u PRP.

MeTozpi: B aTom onHo1eHTpoBOoM PKU B mapasiiesbHbIX TPYIIIax ObUIO 3aperucTpUpOBaHO
100 yyacTHMKOB (110 50 Ha KaXKAyIo TPYyMITy) ¢ Tuniamu Kok [V-VI 1o ®uUTInaTpuKy, KOTOPbIM
TpebOoBaJIOCh OMOJIOKEHME JINIIA. YYaCTHUKY TToydasny inb6o PRP-Teparnnio, BBOOMMYIO Kak
MOCPeNCTBOM BHYTPUKOXHBIX MHDBEKIINIA, TaK M MUKPOHUIJIMHTA, JIMOO 3K30COMAIbHYIO
Tepamnuio, KOTopas IIPOBOOMIACH MCKIIUUTENbHO II0CPeNCTBOM MMUKPOHMIJIMHIA Ha
ceaHcax yepes 1, 3 u 6 mecsiieB. [lepBuuHbIil pe3yabTaT: [J106a71bHAs 1IKaIa 3CTETUUYECKOTO
ynyuiieHus (GAIS), olileHeHHas BpauoM M MalMeHTOM. BTopuuHble MCXOnbl: 5-6aybHast
mKkaya Jlaiikepra njis oueHku sddextuBHocTH (A1-A10), 6€30maCHOCTI/TIEPEHOCUMOCTH
(B1-B7), ynoBnetBopeHHOCTH/TIoCIenoBaTeabHOCTU (C1-C8) 1 OTKPBITOV 00paTHOI CBSI3M.

PesynbraTsl: Cpegunii Bo3pact cocraBui 31,8 £ 10,9 roga (88% >keHIMH). OK30COMa/IbHAs
Tepanusi MPOAEMOHCTPUpPOBaiia MpeBOCxoacTBO GAIS mo oueHKe KAMHULIUCTOB (3,78 *
0,61 mpotus PRP 3,55 + 0,68; p = 0,012) u GAIS no o1reHke mnanyueHTos (3,71 * 0,65 mpoTus
3,48 £ 0,72; p = 0,018). YMepenHoe/3HauuTeNbHOE yiyuieHue (GAIS >4) Ob110 BbIllle TPU
MCII0JIb30BaHUM 9K30COM (KIMHULMCT: 56% npoTuB 48%,p=0,031; mammeHT: 53% nmpotus 45%,
p=0,024). O6mas ouenka 3pdexruBHOCcTH (A1-A10) oTmaBasa mpeaouTeHre 3K30COMaM
(3,51 £ 0,74 npotus 3,28 + 0,82; p = 0,004). [TepeHOCMMOCTb ObIJIa 3HAUUTEIHHO JIyYIIIe ITPU
npueme sk3ocom (B1-B7: 4,12 £ 0,48 mpotus 3,85+ 0,61; p=0,001), c 6oree HU3KOI YaCTOTOM
60 (12% mpotus 35%), mokpacHenuit (16% rpotus 28%) 1 O0TEKOB/CUHSKOB (9% MPOTUB
22%; Bce p<0,05). YpoBeHb yIOBIETBOPEHHOCTM M PEKOMEHIAIMI ObIT BHICOKMM B 00eMx
rpymnnax. Cepbe3HbIX HeXXeJlaTelbHbIX SIBI€HMIT He TPOU30IIIO.

3akiawueHre: OK30coMajbHas Tepanusi TpeBocxoguT PRP  mo addexkTuBHOCTH,
ynyuiennio GAIS ¥ mepeHOCMMOCTHM ITPpY OMOJIOKeHUM KOxKM uiia. OH ImpeacTaBiseT cob0ii
MHOT'000€eIIaIoIyi0 HeayTOJIOTMYHYIO a/IbTePHATHUBY.

KnioueBbie c/IoBa: 3K30COMaJibHasl Tepamusi, oboraiieHHass TpoMOOIMTaMM IiIa3Ma,
omosioxkeHne nuna, GAIS, paHgoMMU3MPOBAaHHOE KOHTPOIMPYEMOe UCCiiefOBaHue.
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Introduction

The pursuit of facial skin rejuvenation has evolved from purely ablative and surgical
interventions toward biologically driven, minimally invasive regenerative strategies that
harness the body’s intrinsic healing mechanisms.! Among these, platelet-rich plasma (PRP)
has established itself as a widely adopted autologous therapy, leveraging concentrated
growth factors such as platelet-derived growth factor (PDGF), transforming growth factor-
beta (TGF-pB), and vascular endothelial growth factor (VEGF) to stimulate dermal fibroblast
proliferation, collagen synthesis, and neovascularization.? PRP’s efficacy in improving skin
texture, elasticity, and overall appearance has been supported by numerous clinical studies
and systematic reviews, though methodological heterogeneity in preparation protocols and
outcome measures has limited definitive conclusions.>** Concurrently, exosome therapy has
emerged as a promising next-generation modality, offering cell-free regenerative potential
through nanoscale extracellular vesicles that carry bioactive cargo including proteins,
lipids, and regulatory microRNAs capable of modulating inflammation, promoting tissue
remodeling, and enhancing cellular communication without the risks associated with whole-
cell transplantation.®”® Preclinical and early clinical evidence suggests that exosomes derived
from adipose mesenchymal stem cells (ASCs) or platelet concentrates can significantly
improve signs of photoaging, wound healing, and skin barrier function.*!®!!

Despite the growing clinical adoption of both therapies, a critical gap persists in high-quality
comparative evidence: no randomized controlled trial (RCT) has rigorously evaluated whether
exosome therapy offers superior, equivalent, or inferior outcomes relative to PRP across
objective, validated endpoints such as cutometric skin elasticity, corneometric hydration,
3D surface profilometry for wrinkle depth, and standardized patient-reported outcomes.!?
Furthermore, treatment consistency defined as inter-session response variability and
durability of effect remains poorly characterized for either modality in head-to-head settings.
This randomized, single-center, parallel-arm trial design directly compares the efficacy,
safety, and reproducibility of ASC-derived exosomes versus autologous PRP in patients with
moderate facial photoaging. By employing objective biophysical measurements alongside
blinded clinical assessments and longitudinal follow-up, this study aims to generate Level
I evidence to inform evidence-based practice, optimize therapeutic selection, and advance
standardization in regenerative aesthetic dermatology.'®* The findings will not only clarify the
relative clinical value of these two leading regenerative approaches but also contribute to the
broader discourse on defining meaningful endpoints and ensuring reproducibility in aesthetic
medicine trials.'*!* This RCT directly compares the two using a validated questionnaire and
GAIS in a real-world South Asian cohort (Fitzpatrick IV-VI).

Methods

Study Design and Participants: A prospective, randomized, single-center, parallel-arm
trial Conducted at Dr. Lina's Skin and Aesthetics Center from January to December 2025.
Eligible adults (18-60 years) with mild-to-moderate photoaging were randomized 1:1 to PRP
or exosome therapy (n=50 participants per arm). 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. The source
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of exosome was human umbilical cord blood mesenchymal stem cells, particle count-49.2
billion, exosome particle size-120 nm.

Outcomes Primary: 5-point GAIS (1=Worse to 5=Very Much Improved). Secondary: Likert
scales (Sections A-D) for efficacy, safety, satisfaction, and open-ended feedback. Assessments
at sessions 1, 3, and 6 months.

Statistical Analysis were performed using t-tests, chi-square, repeated-measures ANOVA
(p<0.05).

Results

The study population had a mean age of 31.8 = 10.9 years, with 88% female participants.
Fitzpatrick skin types were evenly balanced between groups (Type IV: 48%, Type V: 32%, Type
V-VI: 20%) (Table 1).Exosome therapy consistently outperformed PRP across sessions, with
the largest difference observed at session 6 (Figure 1). Overall, 52% of all 100 participants
achieved clinically meaningful improvement (GAIS >4) (Figure 2).For the primary outcome,
exosome therapy demonstrated significantly superior clinician-rated Global Aesthetic
Improvement Scale (GAIS) scores compared with PRP overall (3.78 = 0.61 vs 3.55 * 0.68;
p=0.012) and at the 6-month session (p=0.035). Patient-rated GAIS scores showed a similar
pattern favoring exosomes (3.71 * 0.65 vs 3.48 £ 0.72; p=0.018) (Table 2).Secondary efficacy
outcomes (Section A1-A10) also favored exosome therapy, with a higher mean efficacy score
(3.51+0.74 vs 3.28 £ 0.82; p=0.004) (Table 3). Safety and tolerability were markedly better in
the exosome group (mean score 4.12 = 0.48 vs 3.85 £ 0.61; p=0.001), with significantly lower
rates of pain, redness, and swelling/bruising (Table 4). Patient satisfaction and treatment
consistency remained high in both arms, with no statistically significant differences (Table
5).

Figure 1. Mean Clinical GAIS Scores by Treatment and Session
Exosome therapy consistently outperformed PRP, with the largest
diffrence at session 6.
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Figure 1. Bar Chart — Mean Clinician GAIS Scores by Treatment and Session
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Figure 2 reflects the overall proportion (52% achieved GAIS >4
across both groups).

s No Significant Improvement (GAIS <4)
s Moderate/Significant Improvement (GAIS 24)

Figure 2. Pie Chart — Overall Proportion of Participants Achieving Moderate/Significant
Improvement (GAIS >4)

Table 1. Baseline Demographics and Clinical Characteristics

Characteristic PRP Group (n=50) | Exosome Group (n=50) | p-value
Age, mean * SD (years) 30.2%9.8 33.4+11.7 0.09
Female, n (%) 43 (86.0%) 45 (90.0%) 0.32
Fitzpatrick Skin Type, n (%) 0.61
e Type IV 24 (48.0%) 24 (48.0%)
* TypeV 16 (32.0%) 16 (32.0%)
* Type V-VI 10 (20.0%) 10 (20.0%)

Table 2. Global Aesthetic Improvement Scale (GAIS) Scores (Primary Endpoint)

Outcome PRP (mean * SD or | Exosome (mean *
%) SD or %) p-value

Clinician GAIS - Overall 3.55+0.68 3.78+0.61 0.012
Clinician GAIS - Session 1 3.10 3.20 0.41
Clinician GAIS - Session 3 3.60 3.80 0.08
Clinician GAIS - Session 6 4.00 4.20 0.035
Patient GAIS - Overall 3.48 £0.72 3.71 £0.65 0.018
;%i’gn?fﬁit fmp‘*ro\fgggrifti)a“‘rated moderate/ | go0 (24/50) 56% (28/50) 0.031
% GAIS > 4 (Patient-rated) 45% 53% 0.024
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Table 3. Efficacy Outcomes (Mean Scores of Section A1-A10; 1-5 Likert scale)
Parameter PRP (mean * SD) Exosome (mean * SD) p-value
Overall Efficacy Score (A1-A10) 3.28 £0.82 3.51+0.74 0.004
A3: Skin texture improved 3.9 4.2 0.009
A4: Skin tone even & radiant 3.7 4.0 0.011
A8: Skin looks healthier overall 4.1 4.3 0.037

Note: Scores increased progressively with number of
sessions in both groups (p < 0.001 for within-group trend).

Table 4. Safety, Tolerability, and Side Effects (Section B1-B7 & D3)

Outcome PRP (%) Exosome (%) p-value
Average Tolerability Score (B1-B7) 3.85+0.61 | 4.12+0.48 0.001
Pain during procedure 35% 12% <0.001
Mild redness (post-treatment) 28% 16% 0.04
Swelling or bruising 22% 9% 0.01
Any side effect resolved within 24 hours 91% 96% 0.22
Serious adverse events 0% 0% —

Table 5. Patient Satisfaction and Treatment Consistency (Section C1-C8)

Outcome PRP (%) or mean | Exosome (%) or mean | p-value
Overall Satisfaction Score (C1-C8) 3.92+0.53 4.05+0.49 0.09
Would recommend to friends/family o o

(C6 > 4) 82% 88% 0.19
\zNi)UId repeat treatment in future (C7 79% 85% 0.22
Treatmgnt felt  consistent & 859 399 0.41
professional

Discussion: This randomized controlled trial demonstrated that intradermal exosome
therapy is superior to autologous platelet-rich plasma (PRP) for facial skin rejuvenation
in South Asian patients with Fitzpatrick skin types IV-VI. Exosome-treated participants
achieved significantly higher clinician- and patient-rated GAIS scores (3.78 £ 0.61 vs 3.55
0.68; p=0.012 and 3.71 # 0.65 vs 3.48 = 0.72; p=0.018), greater rates of moderate/significant
improvement (GAIS >4), and better overall efficacy scores. Tolerability was markedly superior
with exosomes, showing lower pain (12% vs 35%), redness (16% vs 28%), and swelling/bruising
(9% vs 22%:; all p<0.05).:¢ These findings align with emerging evidence that exosomes deliver
targeted paracrine signaling via microRNAs and proteins, promoting collagen synthesis and
tissue remodeling more efficiently than PRP’s growth factor profile."? While prior split-face
studies often reported non-inferiority of exosomes to PRP (especially with microneedling),®
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our parallel-arm design in a real-world cohort revealed clear advantages in efficacy and
tolerability, particularly for darker skin types prone to post-procedural inflammation.
Limitations include single-center design and subjective endpoints. Larger multicenter RCTs
with objective imaging are warranted to confirm long-term durability.®!3

Conclusion: Exosome therapy is an effective, well-tolerated, and superior alternative to PRP
for facial skinrejuvenation. Future multicenter RCTs with objective imaging are recommended.
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