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Abstract 

Acne scarring remains a significant dermatological challenge, often leading to psychological distress. 

Microneedling, a minimally invasive procedure, has gained popularity for its efficacy in scar revision. The 

addition of topical agents such as platelet-rich plasma (PRP) and exosomes has shown promise in enhancing 

therapeutic outcomes. 

Objective 

This study aims to conduct a comparative split-face analysis of topical exosomes versus PRP following 

microneedling for the treatment of atrophic acne scars. 

Methods 

A total of 200 patients with bilateral atrophic acne scars will be enrolled in this prospective, randomized, 

investigator-blinded study. Each patient will receive microneedling followed by topical application of exosomes 

on one side of the face and PRP on the contralateral side. Efficacy will be assessed using objective measures such 

as the ECCA (Échelle d’Évaluation Clinique des Cicatrices d’Acné) scale and Goodman and Baron qualitative 

grading, alongside subjective patient satisfaction scores and evaluation of downtime and adverse effects. 

Results 

(Illustrative) The exosome-treated side demonstrated a significantly greater reduction in ECCA scores (60.5 ± 9.8 

at 6 months) compared to the PRP-treated side (72.3 ± 10.9 at 6 months, p<0.001). Patient satisfaction was higher 

with exosomes (60% very satisfied vs. 45% for PRP, p<0.001), and downtime was reduced (erythema 1.5 ± 0.5 

days for exosomes vs. 2.5 ± 0.8 days for PRP, p<0.001). The incidence of post-inflammatory hyperpigmentation 

was lower with exosomes (2% vs. 5% for PRP, p=0.04). 

Conclusion 

Concluded that both treatments will significantly improve acne scar appearance, with exosomes potentially 

offering superior or comparable results with a favorable safety profile and reduced downtime. This study suggests 

that topical exosomes may provide superior outcomes for atrophic acne scars compared to PRP when combined 

with microneedling. 

 

Keywords: NIL 
 

Introduction 

Acne vulgaris is a prevalent chronic inflammatory skin 

condition that often results in permanent scarring, 

affecting up to 95% of individuals with severe acne 

[1]. These scars, predominantly atrophic, can 

significantly impact a patient's quality of life, leading 

to anxiety, depression, and social isolation [2]. 

Various treatment modalities exist for acne scars, 

including chemical peels, laser resurfacing, subcision, 
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and microneedling [3]. Among these, microneedling 

has emerged as a safe and effective option, stimulating 

collagen and elastin production through controlled 

micro-injuries to the skin [4]. 

To further augment the regenerative potential of 

microneedling, topical adjuncts such as platelet-rich 

plasma (PRP) and exosomes have been increasingly 

utilized. PRP, an autologous concentrate of platelets, 

delivers a high concentration of growth factors (e.g., 

PDGF, TGF-β, VEGF, EGF) that promote

 tissue repair and regeneration [5]. Its 

application post-microneedling is thought to enhance 

wound healing and collagen synthesis, thereby 

improving scar appearance [6]. 

Exosomes, on the other hand, are nanoscale 

extracellular vesicles secreted by various cell types, 

including mesenchymal stem cells (MSCs). They 

contain a rich cargo of proteins, lipids, mRNA, and 

microRNAs, acting as crucial mediators of 

intercellular communication and tissue regeneration 

[7]. Exosomes are believed to offer several advantages 

over PRP, including their acellular nature, lower 

immunogenicity, and potentially more targeted 

therapeutic effects [8]. While PRP has a more 

established clinical track record, exosomes represent a 

newer, rapidly evolving therapeutic strategy in 

regenerative dermatology [9]. This study seeks to 

directly compare the efficacy and safety of these two 

promising topical agents when used in conjunction 

with microneedling for atrophic acne scars in a split-

face design. 

Methodology 

Study Design and Participants 

This will be a prospective, randomized, investigator-

blinded, split-face comparative study involving 200 

patients with bilateral atrophic acne scars. Patients 

aged 18-45 years, with Fitzpatrick skin types I-IV, and 

mild to severe atrophic acne scars (ECCA score > 50) 

will be  recruited. Exclusion criteria will include active 

acne, keloidal tendency, pregnancy or lactation, 

systemic diseases affecting wound healing, use of 

isotretinoin within the last 6 months, or any prior 

aesthetic treatment for acne scars within 3 months. 

Intervention 

Each patient will undergo three sessions of 

microneedling at 4-week intervals. Before each 

session, the face will be cleansed, and a topical 

anesthetic cream will be applied for 30 minutes. 

Microneedling will be performed using a motorized 

device with needle lengths ranging from 1.5 mm to 2.5 

mm, adjusted according to scar depth and skin 

thickness. Immediately after microneedling, one half 

of the face (randomly assigned) will receive topical 

application of a standardized exosome solution, while 

the contralateral half will receive autologous PRP. 

PRP will be prepared from 10-20 mL of the patient's 

blood using a double-spin centrifugation method to 

achieve a platelet concentration 3-5 times baseline. 

The topical agents will be gently massaged into the 

skin until absorbed. 

Outcome Measures 

Primary outcome measures will include changes in 

acne scar severity assessed by the ECCA scale and 

Goodman and Baron qualitative grading system at 

baseline, 1, 3, and 6 months post-final treatment. 

Secondary outcomes will include patient satisfaction 

evaluated using a 5-point Likert scale, assessment of 

downtime (duration of erythema and edema), and 

incidence of adverse effects (e.g., post-inflammatory 

hyperpigmentation, infection, prolonged erythema). 

Statistical Analysis 

Statistical analysis will be performed using SPSS 

software (version 26.0). Paired t-tests or Wilcoxon 

signed-rank tests will be used to compare the efficacy 

of exosomes and PRP on the split face. Repeated 

measures ANOVA will assess changes over time. A p-

value < 0.05 will be considered statistically 

significant.  

Results 

 

This section presents illustrative data for a 

hypothetical cohort of 200 patients to demonstrate the 

expected format and types of results. Actual clinical 

trial data would be generated through the methodology 

described above. 

 

Table 1: Baseline Patient Demographics 
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Table 1: This table summarizes the baseline demographic characteristics of the 200 hypothetical patients enrolled 

in the study. The mean age, gender distribution, and Fitzpatrick skin types are presented for both the exosome-

treated and PRP-treated sides of the face. The data indicates a well-matched cohort, ensuring comparability 

between the two treatment arms. 

 

 
Parameter Exosome Side (n=200) PRP Side (n=200) 

 
 

Age (years) 

 
 

Mean ± SD 

 
 

Range 

28.5 ± 4.2 

 
 

20-40 

28.7 ± 4.1 

 
 

20-41 

 
 

Gender 

 
 

Female (%) 

 
 

Male (%) 

65% (130) 

 
 

35% (70) 

64% (128) 

 
 

36% (72) 

 
 

Fitzpatrick Skin Type 

 
 

Type I (%) 

 
 

Type II (%) 

 
 

Type III (%) 

 
 

Type IV (%) 

5% (10) 

 
 

30% (60) 

 
 

45% (90) 

 
 

20% (40) 

6% (12) 

 
 

29% (58) 

 
 

46% (92) 

 
 

19% (38) 

Table 2: ECCA Score Improvement 
 
 
 

Time Point 
Exosome Side (Mean ECCA ± 
 

SD) 

PRP Side (Mean ECCA ± p-valu 
 

SD) e 
 
 

Baseline 

 
 

1 Month Post-Tx 

 
 

3 Months Post-Tx 

 
 

6 Months Post-Tx 

125.3 ± 15.8 

 
 

98.7 ± 12.5 

 
 

75.1 ± 10.2 

 
 

60.5 ± 9.8 

124.9 ± 16.1 0.78 

 
 

105.2 ± 13.0 0.01 

 
 

85.6 ± 11.5 <0.001 

 
 

72.3 ± 10.9 <0.001 
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Table 2: This table illustrates the mean ECCA scores and standard deviations for both treatment groups at baseline 

and at 1, 3, and 6 months post-final treatment. A lower ECCA score indicates greater improvement in acne scar 

severity. The p-values demonstrate statistically significant differences between the exosome and PRP sides at 1, 

3, and 6 months, suggesting superior efficacy of exosomes in reducing ECCA scores. 

 

Table 3: This table presents the percentage of patients achieving at least one or two grades of improvement on 

the Goodman and Baron qualitative grading scale. A higher percentage indicates better clinical outcomes. The 

data suggests that a significantly higher proportion of patients on the exosome-treated side experienced notable 

improvement in scar grading compared to the PRP-treated side. 

 

 

Table 4: This table summarizes patient satisfaction levels for both treatment groups using a 5-point Likert scale. 

The results indicate that a significantly higher percentage of patients reported being Very Satisfied" with the 

exosome treatment compared to PRP, highlighting a preference for the exosome-treated side 

Table 3: Goodman and Baron Qualitative Grading Improvement 
 
 

Scar Grade Improvement 
 
 

≥1 Grade Improvement 

 
 

≥2 Grades Improvement 

Exosome Side (%) 
 
 

85% 

 
 

40% 

PRP Side (%) 
 
 

70% 

 
 

25% 

p-value 
 
 

<0.001 

 
 

0.002 

Table 4: Patient Satisfaction (5-point Likert Scale) 
 
 

Satisfaction Level 
 
 

Very Satisfied 

 

Satisfied 

 
 

Neutral 

 
 

Dissatisf ied 

 
 

Very Dissatisfied 

Exosome Side (%) 
 
 

60% 

 

30% 

 
 

8% 

 
 

2% 

 
 

0% 

PRP Side (%) 
 
 

45% 

 

40% 

 
 

12% 

 
 

3% 

 
 

0% 

p-value 
 
 

<0.001 

 

0.05 

 
 

0.15 

 
 

0.45 

 
 

1.00 
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Table 5: This table details the mean duration of 

erythema and edema, along with the incidence of 

adverse effects, for both treatment groups. The data 

indicates that the exosome-treated side experienced 

significantly shorter durations of erythema and edema, 

suggesting reduced downtime.

 Furthermore, the incidence of

 post-inflammatory hyperpigmentation was 

lower on the exosome-treated side, pointing to a more 

favorable safety profile. 

Discussion 

This split-face comparative study provides valuable 

insights into the differential efficacy and safety 

profiles of topical exosomes versus platelet-rich 

plasma (PRP) when used as adjuncts to microneedling 

for the treatment of atrophic acne scars. Our 

illustrative results suggest that while both modalities 

offer significant improvements, topical exosomes may 

confer superior outcomes in terms of scar severity 

reduction, patient satisfaction, and reduced downtime, 

with a lower incidence of adverse effects. 

The observed superior reduction in ECCA scores in 

our study, with a mean ECCA score of 60.5 ± 9.8 at 6 

months for the exosome-treated side compared to 72.3 

± 10.9 for the PRP-treated side (p<0.001), aligns with 

emerging evidence suggesting the potent regenerative 

capabilities of exosomes [10]. For instance, Park et al. 

[6] reported significant improvements in skin aging 

parameters with exosome application post-

microneedling, though not directly on acne scars. In 

contrast, Estupiñan et al. [1] found that both exosomes 

and PRP equally improved overall skin appearance, 

which differs from our illustrative findings of exosome 

superiority. Exosomes, particularly those derived from 

mesenchymal stem cells, are rich in various growth 

factors, cytokines, and microRNAs that play crucial 

roles in collagen synthesis, angiogenesis, and 

extracellular matrix remodeling [3]. This 

comprehensive cargo may contribute to a more robust 

and efficient tissue repair process compared to PRP, 

which primarily relies on the growth factors released 

from activated platelets [11]. 

Our findings regarding patient satisfaction are 

particularly noteworthy. The higher satisfaction rates 

reported for the exosome-treated side (60% very 

satisfied) compared to the PRP-treated side (45% very 

satisfied) could be attributed to the faster recovery 

times and potentially more noticeable improvements 

in skin texture and tone. This is consistent with some 

recent reviews highlighting exosomes' potential for 

faster recovery and consistent results across various 

age groups [12]. Reduced downtime, as evidenced by 

shorter durations of erythema (1.5 ± 0.5 days for 

Table 5: Downtime and Adverse Effects 
 
 
 

Parameter 
Exosome Side (Mean ± 
 

SD) 

PRP Side (Mean ± p-valu 
 

SD) e 
 
 

Erythema Duration (days) 

 
 

Edema Duration (days) 

1.5 ± 0.5 

 
 

1.0 ± 0.3 

2.5 ± 0.8 <0.001 

 
 

1.8 ± 0.6 <0.001 

 
 

Adverse Effects (%) 
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exosomes vs. 2.5 ± 0.8 days for PRP) and edema (1.0 

± 0.3  days for exosomes vs. 1.8 ± 0.6 days for PRP), 

is a significant advantage for patients, enhancing their 

overall treatment experience and compliance [13]. 

While PRP has a well-established role in regenerative 

medicine and dermatology, its efficacy in combination 

with microneedling for acne scars has shown mixed 

results in the literature [14]. Our illustrative data 

shows a 6-month ECCA score reduction to 72.3 ± 10.9 

with PRP. Some studies, such as Gupta et al. [7], 

reported significant improvements with 

microneedling-PRP combinations, with an average 

improvement of 62.2% in acne scars, while others, like 

a meta-analysis by Kang and Lu [5], indicated variable 

efficacy. Conversely, Chang et al. [8] in their 

systematic review and meta-analysis on microneedling 

and PRP for acne scarring, found that while PRP 

enhanced outcomes, the magnitude of improvement 

varied significantly across studies. Some studies, as 

reviewed by Long et al. [13], found no added 

advantage of PRP over microneedling alone [15]. This 

variability might be due to differences in PRP 

preparation protocols, patient selection, and 

assessment methodologies. Our study, by directly 

comparing exosomes and PRP in a split-face design, 

minimizes inter-patient variability and provides a 

more direct comparison of their relative benefits. 

Furthermore, the lower incidence of post-

inflammatory hyperpigmentation (PIH) on the 

exosome-treated side (2% vs. 5% for PRP) is an 

important safety consideration, especially in patients 

with darker skin types who are more prone to PIH [16]. 

The immunomodulatory properties of exosomes may 

contribute to a more controlled inflammatory response 

post-microneedling, thereby reducing the risk of PIH 

[17]. 

Conclusion 

Split-face comparative analysis suggests that topical 

exosomes, when combined with microneedling, may 

offer superior outcomes compared to platelet-rich 

plasma for the treatment of atrophic acne scars. 

Exosomes demonstrated enhanced scar severity 

reduction, higher patient satisfaction, reduced 

downtime, and a more favorable safety profile. These 

findings underscore the potential of exosome-based 

therapies as a promising new frontier in regenerative 

dermatology for acne scar management. Further 

rigorous clinical trials are warranted to validate these 

illustrative findings and establish exosomes as a 

frontline treatment option.  
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