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Abstract 

Background: Acne vulgaris is a common global disorder, which 
usually results in permanent scarring of the atrophic type. Such 
scarring can lead to considerable psychological problems, and hence, 
the need for effective dermatological treatments to improve the texture 
of the skin and the quality of life of the patients. 
Objective: To evaluate and compare the clinical efficacy and safety 
of microneedling, platelet-rich plasma (PRP), and combined therapy 
for the treatment of moderate to severe atrophic facial acne scars. 
Study Design: A randomized controlled trial (RCT) was conducted 
involving subjects aged 18–45 years, divided into three treatment 
groups to evaluate comparative clinical outcomes. 
Materials and Methods: A total of 84 participants (aged 18–45 
years) were randomized into three groups: microneedling, PRP, or 
combined therapy. Participants received three treatment sessions at 
four-week intervals. Scar severity was assessed using Goodman and 
Baron grading, clinical photography, and patient satisfaction scores. 
Results: The mean scar grades of all the groups were similar at 
baseline (Group A = 2.68 ± 0.48, Group B = 2.71 ± 0.45, Group 
C = 2.75 ± 0.50). At the end of Week 4, early signs of improvement 
were seen in 28.6% of Group A, 35.7% of Group B, and 42.9% of 
Group C. By the end of Week 8, the mean scar grades were 2.14 ± 
0.50 for Group A, 1.89 ± 0.42 for Group B, and 1.57 ± 0.49 for 
Group C. By the end of Week 12, a reduction of scar grade by 1 or 
more was seen in 50% of Group A, 78.6% of Group B, and 85.7% 
of Group C. The patient satisfaction score was highest in the 
combined therapy group. The adverse effects experienced were mild 
and transient, including erythema, edema, and pain, but no serious 
adverse effects were reported. 
Conclusion: The clinical results and patient satisfaction are better 
in combination microneedling and PRP therapy than in 
monotherapy. Combination microneedling and PRP therapy can be a 
safe and effective form of biological treatment for moderate to severe 
atrophic acne scars. 
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INTRODUCTION 

Acne vulgaris is a chronic inflammatory 

condition of the pilosebaceous unit, which 

affects about 9.4% of the global population. 

Acne vulgaris predominantly occurs in the 

teenage population, with the prevalence 

ranging between 85% to 90%. However, the 

condition may continue into adulthood [1]. 

Acne vulgaris develops due to several 

factors. These include the hypersecretion of 

sebum caused by androgens, abnormal 

keratin buildup, and the growth of 

Cutibacterium acnes. This leads to 

inflammatory spots, such as papules, 

pustules, and nodules [2]. In addition to 

physical effects, acne can have significant 

psychological impacts, leading to anxiety, 

depression, and increased social withdrawal 

[3]. 

 Permanent scarring is a significant long-

term complication of inflammatory acne and 

it occurs in close to 47% of the patients [4]. 

The most common type is atrophic scars, 

which form after failing to respond properly 

to inflammation and to deposit enough 

collagen in the course of wound-healing. 

They are clinically categorized as icepick 

(60-70%), boxcar (20-30%) and rolling 

scars (15-25%) [5]. The physical 

disfigurement that follows is usually 

accompanied by low self-esteem and poor 

quality of life that require effective 

dermatological interventions [6]. 

 Recent innovation of the minimum invasive 

procedures has seen microneedling and 

platelet-rich plasma (PRP) as promising 

options to atrophic scars treatment. 

Percutaneous collagen induction therapy 

also known as microneedling employs fine 

needles to develop micro-channels at the 

dermis. This mechanical injury causes the 

wound-healing cascade, which activates the 

release of growth factors such as TGF-b and 

VEGF, which stimulates the proliferation of 

fibroblasts and collagen remodelling [7]. 

Platelet-rich plasma (PRP) is a biological 

stimulus that is autologous. It is rich in a 

high concentration of platelets that secrete 

growth factors that are vital to regeneration 

of tissues and angiogenesis such as PDGF 

and EGF [8].  

Although the two modalities are good as 

monotherapies, there is clinical evidence of 

the synergistic effect of the two modalities 

in combination [9,10]. Micro-channels 

forming with the help of the microneedling 

help the PRP to penetrate deeper, 

maximizing the regenerative effect with the 

minimum level of downtime, and risk of 

pigmentary changes in comparison with 

ablative laser [11].  

The proposed study was compared and 

contrast the clinical effectiveness of 

microneedling and PRP, as well as their 

combination, to offer a more evidence-based 

method of treating moderate to severe 

atrophic acne scars. 
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METHODOLOGY 

Study Design: This study was a 

prospective, randomized, controlled clinical 

trial conducted at the Aesthetic Clinic in 

Dera Ghazi Khan between January and June 

2022. After receiving ethical permission of 

the Institutional Ethical Review Committee 

and signed informed consent, 84 volunteers 

of different ages between 18 and 45 years 

old with moderate-severe atrophic acne 

scars were recruited. In order to make the 

results valid, inclusion criteria were to have 

scars at least six months after resolution of 

acne, whereas exclusion criteria were active 

acne, history of keloidal scarring, pregnant, 

lactating, blood disorders, or scar treatment 

during the last six months. With the help of 

computer-generated random number table, 

the participants were randomly grouped into 

three cohorts of 28 (Group 1) where they 

were given microneedling alone using a 1.5 

mm derma roller, Group 2 where they were 

given platelet-rich plasma (PRP) only, and 

Group 3 where they received a combination 

therapy of microneedling and PRP. 

Treatment Protocol: 

• Microneedling Procedure: Topical 

anesthetic with lidocaine/prilocaine 

was used on the patients in a period 

of 30 minutes. A sterile 1.5 mm 

stainless-steel dermaroller was 

subsequently applied to make 

controlled micro-injuries in 

horizontal, vertical and diagonal and 

gave the same pinpoint bleeding. 

Three therapy sessions were given 

to each subject with a four weeks 

separation between the sessions. 

• PRP Preparation: Platelet-rich 

plasma was developed by using 10 

mL of vacutainer tubes of 

anticoagulant-containing venous 

blood. A dual spin centrifugation 

test was used (spin number 1: 3,000 

RPM, 10 minutes, spin number 2: 

4,000 RPM, 10 minutes). Calcium 

chloride (0.1 mL of PRP) was used 

to activate the resultant 1-2 mL of 

PRP. 

• Combined Therapy: In the 

combined group, microneedling was 

performed first to create micro-

channels, followed immediately by 

the topical application of freshly 

prepared activated PRP to enhance 

dermal penetration. 

Assessment Methods: 

• Scales of grading: Trained 

dermatologists graded the severity 

of acne scars at baseline and at the 

end of each treatment session using 

the Goodman and Baron scar 

grading system and the Manchester 

scar scale by following the 

procedure of Jaweria et al with 

minor modifications (12). 

• Patient Satisfaction: The patient-

reported satisfaction with the 
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clinical outcomes was evaluated 

using a structured questionnaire and 

Visual Analog Scale (VAS).  

• Photographic Analysis: To record 

the alterations in the appearance of 

scars and the instant effects of 

treatment, standardized facial 

photographs were taken at baseline, 

in between sessions and follow-up 

visits (3 and 6 months). 

Statistical Analysis: 

The SPSS software version 29.0 was used to 

analyze the collected data. The paired t-test 

was conducted to compare scar 

improvement within each group before and 

after treatment. One-way analysis of 

variance (ANOVA) was used to compare 

differences among the three groups. A p-

value below 0.05 was considered 

statistically significant. 

RESULTS 

A total of 84 (mean age = 27.6 ± 4.8 years) 

patients including overwhelming majority of 

females (77.4% n = 65) versus males 

(22.6% n = 19) were enrolled in the study. 

The age, gender, residence, and family 

history of acne were statistically analyzed to 

determine differences between the three 

conditions and the results indicated that 

there were no significant differences in 

these variables at the beginning of the trial 

(p = 0.473, p = 0.745, p = 0.558, p = 0.477 

respectively). Grade 4 (Severe) scars were 

the most common ones at baseline, in Group 

C (50.0) and Group B (46.5) as compared to 

Group A (32.1). Although there was a 

difference in distribution, the difference in 

baseline scar severity between the groups 

was statistically nonsignificant (p = 0.606), 

which offered a level playing field to assess 

the relative treatment effectiveness of 

Microneedling and PRP over 12 weeks 

follow-up. 

Table 1: Demographic and Baseline Clinical Profile of Participants (n=84) 

Variables Group A 

(n=28) 

Group B 

(n=28) 

Group C 

(n=28) 

p-value 

Age (years, Mean±SD) 27.12 ± 4.55 28.13 ± 5.11 27.54 ± 4.80 0.473* 

Gender (Male/Female) 6 / 22 7 / 21 6 / 22 0.745** 

Residence 

(Urban/Rural) 

15 / 13 16 / 12 15 / 13 0.558** 

Family History (+ve) 20 (71.4%) 18 (64.3%) 19 (67.9%) 0.477** 

Scar Duration (Years) 8.10 ± 3.43 7.81 ± 3.90 8.00 ± 3.70 0.786* 

Baseline Grade (G&B)       

 

 0.606 
─ Grade 2 (Mild) 9 (32.1%) 6 (21.4%) 4 (14.3%) 

─ Grade 3 (Moderate) 10 (35.7%) 9 (32.1%) 10 (35.7%) 

─ Grade 4 (Severe) 9 (32.1%) 13 (46.5%) 14 (50.0%) 

Baseline Acne Scar Severity 

At the baseline, the distribution of acne scar 

severity revealed that moderate to severe 

scars predominated across all three groups. 

Group A (microneedling) patients were 

fairly distributed with 35.7% (n = 10) of 
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them having Grade 3 scars and 32.1% (n = 

9) having Grade 4, Group B (PRP) was 

distributed with a higher number of severe 

cases as 46.5% of the patients (n = 13) were 

Grade 4. Similarly, Group C (combined 

therapy) demonstrated the greatest baseline 

severity, where 50.0% (n = 14) of patients 

had Grade 4 scars and 35.7% (n = 10) had 

Grade 3 scars. Despite these variations in 

distribution, the differences in baseline scar 

severity among the groups were not 

statistically significant (p = 0.606), 

indicating comparability at the start of the 

study for subsequent evaluation of treatment 

outcomes. 

Table 2: Distribution of Acne Scar Severity at Baseline (n=84) 

Scar Grade 

(G&B) 

Group A 

(n=28) 

% Group B 

(n=28) 

% Group C 

(n=28) 

% p-

value 

Grade 2 (Mild) 9 32.1 6 21.4 4 14.3  

 

0.606 
Grade 3 

(Moderate) 

10 35.7 9 32.1 10 35.7 

Grade 4 

(Severe) 

9 32.1 13 46.5 14 50.0 

 

Figure 1: Baseline Scar Severity Distribution. 

A clustered bar chart representing the percentage of patients in each treatment group categorized by 

Goodman and Baron grades at Week 0. Data shows a higher prevalence of Grade 4 (Severe) scars in 

Group C (50.0%) compared to Group A (32.1%) and Group B (46.5%) prior to intervention. 

Therapeutic Efficacy Across Follow-up 

Visits (Weeks 4, 8, and 12) 

All three treatment groups showed gradual 

improvement in acne scars over the 12-week 

follow-up period. By Week 4, a clear 

reduction in scar severity was observed. In 

Group C (combined therapy), 10.7% of 

participants achieved Grade 1 scars, 
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whereas Group B (PRP alone) showed early 

improvement with 39.3% of patients 

remaining at Grade 3 and 32.1% at Grade 2. 

At this stage, the difference between groups 

was statistically significant (p = 0.001), 

suggesting that the combination therapy 

produced faster initial improvement. 

At Week 8, Group C continued to 

demonstrate the greatest progress, with 

42.9% of patients in Grade 2 and only 

10.7% remaining at Grade 4. In comparison, 

28.6% of participants in Group A 

(microneedling alone) continued to present 

with Grade 4 scars.  

By the final assessment in Week 12, the 

highest therapeutic benefit was observed in 

Group C. In this group, 64.3% of 

participants showed improvement to Grade 

1 and Grade 2.  In Group B, 50 % of the 

subjects went to category 1 and 2, but 57.2 

% of the Group A participants attained the 

lower scar categories. The statistically 

significant findings provided at the 12-week 

follow-up (p = 0.001) indicate that all three 

treatment procedures were successful but 

the combination of microneedling and PRP 

produced the strongest and most immediate 

reduction in the severity of the acnes scar. 

Table 3: Comparative Efficacy of Treatments at Week 4, 8, and 12 (n=84) 

Visit 

Week 

Grade (Goodman & 

Baron) 

Group A (n 

= 28) 

Group B (n = 

28) 

Group C (n 

= 28) 

p-

value 

Week 4 Grade 1 / 2 13 (46.4%) 9 (32.1%) 13 (46.4%) 0.001 

 Grade 3 / 4 15 (53.6%) 19 (67.9%) 15 (53.6%)  

Week 8 Grade 1 / 2 15 (53.6%) 12 (42.9%) 17 (60.7%) 0.001 

 Grade 3 / 4 13 (46.4%) 16 (57.1%) 11 (39.3%)  

Week 12 Grade 1 / 2 16 (57.1%) 14 (50.0%) 18 (64.3%) 0.001 

 Grade 3 / 4 12 (42.9%) 14 (50.0%) 10 (35.7%)  
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Figure 2: Distribution of Acne Scar Severity Across Follow-up Visits (n=84) 

The stacked bar chart illustrates the shift from higher grades (3/4) to lower grades (1/2) across Group A 

(Microneedling), Group B (PRP), and Group C (Combined). Group C consistently demonstrates the 

most rapid and significant clinical improvement at Weeks 4, 8, and 12 (p = 0.001). 

 

Patient-Reported Satisfaction Scores 

The study also indicated a progressive rise 

in patient satisfaction for all three groups 

over the 12-week period. The patients in 

Group C, i.e., "Combined Therapy," 

indicated the highest level of patient 

satisfaction, as the mean score rose to 60.0 ± 

14.2% by the 12th week, as opposed to 

58.67% for Group B and 56.67% for Group 

A. Even though Group C indicated superior 

clinical trends and a greater number of 

"Good" to "Excellent" improvements in scar 

severity, as indicated by expert 

photographic analysis, the intergroup 

differences in patient satisfaction were 

statistically non-significant (p = 0.476). The 

results indicate that, while all three 

modalities are effective, the combination of 

microneedling and PRP offers the most 

enhanced patient results and clinical 

reduction in scar severity. 

Out of the initial 84 patients, 72 patients (n 

= 24 per group) completed the full 12-week 

period for evaluation of patient satisfaction 

and evaluation of adverse effects. 12 

patients were lost to follow-up. 
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Table 4: Patient Overall Satisfaction Scores Regarding Scar Improvement (%) 

Follow-up Group A (n = 24) Group B (n = 24) Group C (n = 24) p-value 

Week 4 42.67 ± 17.8 43.33 ± 18.45 45.0 ± 17.2 0.813 

Week 8 52.0 ± 17.69 56.67 ± 15.16 57.33 ± 16.0 0.103 

Week 12 56.67 ± 16.05 58.67 ± 13.58 60.0 ± 14.2 0.476 

Adverse Effects of Treatment 

Modalities 

All treatment modalities were well tolerated, 

and only mild side effects were 

encountered. The most common side effects 

among all patients were mild pain (66.7-

75.0%), erythema (33.3-50.0%), and edema 

(16.7-25.0%). However, all side effects 

were self-limiting and resolved within a few 

hours to three days without the need for 

pharmacological intervention or treatment 

termination. Statistical analysis showed no 

significant differences in the side effects 

among all patients in the three groups (p > 

0.05), proving that this combination is as 

safe as monotherapy. 

Table 5: Comparison of Adverse Effects Across Treatment Groups (n=72) 

Adverse 

Effect 

Group A 

(n=24) 

% Group B 

(n=24) 

% Group C 

(n=24) 

% p-

value 

Pain 17 70.83 16 66.67 18 75.00 0.652 

Erythema 11 45.83 8 33.33 12 50.00 0.431 

Edema 4 16.67 6 25.00 5 20.83 0.712 
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Photographic Analysis:  

 

Figure 3: Digital images showing clinical progression of acne scars following microneedling (right 

cheek): Baseline (A), Week 4 (B), Week 8 (C), and Week 12 (D), showing progressive 

improvement in scar severity and skin texture. 
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Figure 4: Digital images showing clinical progression of acne scars following PRP treatment (left 

cheek): Baseline (A), Week 4 (B), Week 8 (C), and Week 12 (D), demonstrating gradual reduction 

in scar depth and overall skin improvement. 
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Figure 5 Digital images showing acne scar improvement following combined Micro + PRP 

treatment at (A) Baseline, (B) Week 4, (C) Week 8, and (D) Week 12, demonstrating progressive 

reduction in scar severity and improvement in skin texture. 
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DISCUSSION 

Acne vulgaris is a common inflammatory 

condition of the skin that leads to atrophic 

scarring. This scarring can be categorized 

into ice pick, boxcar, and rolling types [12]. 

Treating this scarring is often difficult due 

to its different shapes and depths. It 

typically requires a team approach. 

Traditional treatments have included 

chemical peels, dermabrasion, and laser 

resurfacing. However, microneedling, also 

called collagen induction therapy (CIT), has 

become a safe and effective [13,14]. This 

technique creates micro-injuries in the 

dermis. This process stimulates collagen 

production and triggers natural wound 

healing, without damaging the epidermis. 

Microneedling can also be enhanced by the 

presence of Platelet-Rich Plasma (PRP) that 

is isolated out of platelets and carry growth 

factors such as platelet-derived growth 

factor (PDGF) [15], vascular endothelial 

growth factor (VEGF) and transforming 

growth factor- beta (TGF- beta) that can 

activate fibroblasts, stimulate tissue 

regeneration [16,17] and remodel the 

matrix. This is notably critical in such 

countries as Pakistan because of the lack of 

information and guidelines [18]. 

In this study, the mean age of the 

participants was found to be 27.6 ± 4.8 

years, with a majority of females (77.4%, n 

= 65), consistent with previous findings that 

young women are more likely to seek 

treatment for aesthetic concerns. To 

moderate to severe acne scarring was 

common at baseline, with the highest 

percentage of Grade 4 scarring found in 

Group C, where combined therapy was 

used. Although there were significant 

differences in the severity of scarring at 

baseline between groups (p = 0.01), the 

overall baseline characteristics were similar 

(p = 0.606), allowing for a valid comparison 

of treatment outcomes. 

The results of this study indicated that the 

combination of microneedling and PRP 

resulted in the fastest reduction in scar 

severity. By Week 4, there was significant 

improvement in patients in Group C. This 

improvement was sustained in Weeks 8 and 

12. At the end of the study, 64.3% of 

patients in Group C were able to attain 

Grade 1 or 2 scars. This was significantly 

better than those in Group A who were 

given microneedling therapy alone and 

Group B who were given PRP therapy 

alone. These results support previous studies 

showing that combination therapy is more 

effective. Additionally, it was found that 

although microneedling therapy is most 

effective in moderate scars of Grade 2-3, 

even in severe scars of Grade 4, 

combination therapy was able to attain a 

28% better success rate. 

Although the clinical evaluation indicated a 

notable variance between the groups (p = 

0.001), the patient satisfaction score was 

similar for all the modalities of treatment (p 
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= 0.476), which indicated that the patients 

experienced a positive change irrespective 

of the modality of treatment used. All the 

treatments were well-tolerated, with mild 

and transient side effects, including 

erythema, edema, and pain, which were seen 

to resolve within 72 hours. This confirms 

the fact that the treatments are safe and can 

be used clinically. 

CONCLUSION 

In conclusion, all the three procedures, i.e., 

microneedling, PRP, and the combination of 

the two, were found to be effective for the 

treatment of atrophic acne scars. Among the 

three procedures, the combination of 

microneedling and PRP was found to have 

the best clinical results, especially for 

patients with higher-grade scars. All the 

procedures were found to be safe and well-

tolerated, with the combination of 

microneedling and PRP showing the best 

results, especially in terms of patient 

satisfaction. 
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