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 Original Article 

Evaluating the Effectiveness of Platelet-Rich Plasma as an 

Adjunct to Fractional Carbon Dioxide Laser Therapy in 

Improving Facial Acne Scar Appearance: A Randomized 

Controlled Trial  

 

Introduction 

Acne scars are a common and distressing 

consequence  of  acne  vulgaris,  affecting  47%  of  

the  affected individuals.
1
 Their pathogenesis is 

multifactorial, involving inflammatory processes, 

collagen degradation, and abnormal wound healing 

processes.
2
 Acne scars can be classified as atrophic 

scars, hypertrophic scars, or keloid scars.
3
 Atrophic 

scars are by far the most common type and can be 

subclassified into ice-pick, rolling, and boxcar scars. 

Current treatment options for acne scars include 

various modalities such as chemical peels, 
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Abstract 
 

Background Fractional carbon dioxide (CO₂) laser resurfacing is commonly used to treat atrophic acne 

scars, but treatment responses vary and adverse effects such as erythema and post-inflammatory 

hyperpigmentation are frequent. Platelet-rich plasma (PRP) has been proposed as an adjunct to enhance 

dermal remodeling and improve tolerability. 
 

Objective To evaluate whether platelet-rich plasma (PRP) enhances the efficacy of fractional CO₂ laser 

resurfacing in reducing moderate-to-severe acne scars and minimises laser-induced complications such as 

erythema, oedema, and pain, thereby improving patient satisfaction. 
 

Methods Seventy adults with moderate-to-severe atrophic acne scars were assigned to receive three 

sessions of fractional CO₂ laser with topical autologous PRP (35 participants) or laser alone (35 

participants) at 4-week intervals. The primary outcome was change in scar severity at 12 weeks using the 

Goodman and Baron scale. Pain and satisfaction were assessed using the visual analogue scale (VAS). 
 

Results Thirty-two participants in group A and 28 in group B completed the study. Scar severity improved 

significantly in both groups. In group A, scores decreased from 12.4±3.8 to 8.2±3.5; in group B, from 

11.8±4.1 to 8.6±4.5. Although improvement was greater with PRP (4.2 vs. 3.2 points), it was not 

statistically significant (p = 0.129). Patient satisfaction was higher with PRP. Adverse-event rates were 

similar, but erythema, oedema, and pain were significantly less severe in the PRP group. 
 

Conclusion The combination of fractional CO₂ laser with PRP showed greater, though not statistically 

significant, improvement in acne scars and a better safety profile, with greater satisfaction, than laser alone. 
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microneedling, and laser therapies.
4
 Among these, 

fractional carbon dioxide (CO₂) laser therapy has 

emerged as one of the most effective treatments 

because of its ability to stimulate collagen 

remodelling and improve skin texture by delivering 

microbeams of energy, sparing surrounding tissue 

and promoting healing.
5
 Despite its efficacy, 

fractional CO₂ laser can cause side effects such as 

erythema, oedema, pain, and prolonged recovery.
6
 

Additionally, some patients may experience 

suboptimal results.
7
 

To overcome these limitations, researchers are 

exploring adjunctive therapies. Platelet-rich plasma 

(PRP), derived from the patient's blood, offers a 

promising avenue due to its high concentration of 

growth factors and cytokines that promote tissue 

healing and regeneration.
8
 Preliminary studies 

suggest that combining PRP with fractional CO₂ 

laser therapy may improve clinical results, shorten 

recovery, and increase patient satisfaction.
9,10

 For 

instance, Galal et al. (2019) demonstrated significant 

improvement in atrophic acne scars with combined 

therapy compared with laser alone, with greater 

reductions in scar depth, pigmentation, and redness 

in 70% of patients.
9
 A meta-analysis by Chen et al. 

corroborated these findings, revealing a 1.63 times 

greater likelihood of achieving over 50% scar 

reduction with combined treatment and a 2.98-fold 

increase in positive patient experience.
10

 The 

rationale for using PRP as an adjunct to laser therapy 

lies in its potential to enhance collagen production 

and modulate inflammation, thereby optimizing the 

laser's effectiveness.
11

 This study evaluated the 

combined efficacy of these two treatment modalities 

in a randomized trial in which platelet-rich plasma 

(PRP) was administered only to the combination-

therapy group, while laser therapy served as the 

control intervention in both groups, with the aim of 

improving clinical outcomes in patients with acne 

scars. 

Methods 

This assessor-blind, randomized controlled trial was 

conducted at the Department of Dermatology, 

Gujranwala Medical College Teaching Hospital, 

Gujranwala, from April 3, 2025, to January 28, 

2026. The trial was registered with 

ClinicalTrials.gov ID: NCT07352215. The study 

protocol was approved by the Institutional Ethics 

Committee (IRB.22/GMC dated 03.04.2025). 

Participants aged 18 to 40 years, of any gender, and 

having Fitzpatrick skin types III, IV, or V with 

moderate-to-severe acne scarring were enrolled. 

Exclusion criteria included the use of topical anti-

acne treatment within the past month, predisposition 

to keloid formation, active inflammation at the 

treatment site, diabetes mellitus, photosensitive 

disorders such as lupus erythematosus and 

dermatomyositis, melasma, recent history of 

infections (e.g., herpes simplex virus type I), recent 

laser resurfacing procedures, outdoor occupations 

involving prolonged sun exposure, vitiligo, 

pregnancy or lactation, bleeding diathesis, and 

unrealistic expectations regarding treatment 

outcomes.  

Sample size was calculated using G*Power 

statistical software. Data from a relevant peer-

reviewed split-face clinical trial titled ―Efficacy of 

autologous platelet-rich plasma combined with 

fractional ablative carbon dioxide resurfacing laser 

in treatment of facial atrophic acne scars: A split-

face randomized clinical trial‖ was used for 

reference. In that study, Group A (n=12) had a mean 

score change of 4.17 (SD=1.528), while Group B 

(n=13) had a mean score change of 3.15 

(SD=1.676). A two-tailed t-test with an alpha level 

of 0.05 and equal group sizes yielded a required 

sample size of 32 participants per group (64 total), 

and to compensate for an anticipated 10% attrition 

rate, the final target sample size was set at 70 

participants (35 per group). 

Participants were selected using convenience 

sampling from the outpatient department. Those 

fulfilling the inclusion criteria were randomly 

assigned to the control group (FCL alone) or the 

intervention group (FCL+PRP) using simple random 

numbers generated from the internet. Informed 
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consent was obtained after explaining the study’s 

objectives, procedures, potential risks and benefits, 

and the right to withdraw at any point. Treating 

physicians, research staff and patients were aware of 

the allocations. The outcome assessor was blinded.  

The treatment protocol included three sessions for 

both groups, performed at four-week intervals. The 

parameters for each FCL session were as follows: 

Session 1 used 6.2 watts, Fine-pulse mode, 0.5 ms 

pulse duration, 190 µm spot size, and 0.5 mm spot 

separation; Session 2 used 12 watts, Fine-pulse 

mode, 3 ms pulse duration, 500 µm spot size, 0.5 

mm spot separation and 50% target coverage; 

Session 3 used 20 watts, Fine-pulse mode, 0.5 ms 

pulse duration, 0.5 mm spot separation, and 50% 

treated surface area. 

For the PRP group, 10 ml of venous blood was 

collected aseptically into four sterile tubes, each 

containing 1 ml of sodium citrate as anticoagulant. 

PRP was prepared through a standardized two-step 

centrifugation process. The first centrifugation was 

performed at 1500 RPM for 10 minutes, resulting in 

separation into erythrocytes, buffy coat (platelets 

and leukocytes), and plasma. The second 

centrifugation was performed at 3000 RPM for 20 

minutes using the buffy coat layer and plasma just 

above the buffy coat, yielding a lower 1/3 PRP 

portion and upper 2/3 platelet-poor plasma, which 

was decanted. The PRP was re-suspended and 

topically applied immediately after FCL treatment. 

Before each laser session, topical anaesthesia was 

achieved using EPINUM cream (2.5% lignocaine 

and 2.5% prilocaine), applied for 40 minutes. The 

area was then cleansed with povidone-iodine and 

70% isopropyl alcohol. Protective eye shields were 

used during all procedures. Post-treatment care 

instructions included the application of broad-

spectrum sunscreen and emollients, and strict 

avoidance of direct sun exposure. 

Participants underwent evaluations at four visits: 

Visit 1 included baseline assessment and the first 

session; Visits 2 and 3 included outcome 

assessments and subsequent treatment sessions; and 

Visit 4 involved final assessment. The primary 

outcome was the severity of acne scars, assessed 

using the Goodman and Baron Quantitative Acne 

Scar Scale. This system categorized scars into five 

grades: A (mild macular or pigmented atrophic), B 

(moderate shallow punched-out or dish-like), C 

(severe deep or broad atrophic), D (hyperplastic 

papular hypertrophic), and E (keloidal or 

hypertrophic thickened scars). Points were assigned 

based on the number of scars per category (1-10, 11-

20, >20), and the surface area affected (<5 cm²=6 

points, 5-20 cm² = 12 points, >20 cm² = 18 points). 

Total scar severity scores were calculated by 

summing lesion-based and area-based points. 

Secondary outcomes included both objective and 

subjective assessments. Redness and oedema were 

rated using a 4-point Likert scale (none to very 

severe) by the outcome assessor at each visit. 

Patient-reported outcomes included pain and 

satisfaction with treatment, both assessed using 

Urdu-translated scales and measured using an 11-

point visual analogue scale (VAS). Standardized 

photographs of the affected areas were taken before 

and after treatment using the 50 MP camera of a 

Samsung A55 smartphone under consistent lighting 

and camera settings. Participants self-rated their 

photographs. For those with low literacy, questions 

were read aloud in a neutral tone, and participants 

marked their responses on paper forms in a private 

room, with assistance from research staff as needed 

(without influencing responses). 

Any adverse events were immediately reported to 

the Study Management Committee, including the 

Study Supervisor (Head of Department) and the 

Hospital Research Committee. In the event of 

serious adverse effects such as worsening of acne 

scars, the trial was promptly discontinued. 

The hypothesis guiding the study proposed that 

combining PRP with fractional CO₂ laser therapy 

would reduce scar severity and mitigate laser-

induced side effects (such as erythema, oedema, and 

pain) more effectively than CO₂ laser monotherapy, 

thereby enhancing both clinical outcomes and 
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patient satisfaction. This hypothesis was supported 

by previous literature, including studies by Chen et 

al. (2021) and Galal et al. (2019). All assessors were 

trained in using the outcome measurement tools 

accurately. Detailed documentation of all procedures 

and conditions including photography settings was 

maintained to ensure methodological consistency. 

All collected data was transferred in coded 

envelopes to an independent statistician for analysis, 

preserving blinding and participant confidentiality. 

Statistical analysis was conducted using SPSS 

version 23. Frequencies and percentages were used 

for categorical variables (e.g., gender, scar type). 

Continuous variables such as scar severity scores, 

VAS scores for pain, and satisfaction ratings were 

analysed using independent-samples t-tests between 

groups, and paired t-tests for within-group 

comparisons (pre- vs. post-treatment). Ordinal data 

(e.g., redness and swelling) were analysed using the 

Mann–Whitney U test. Binary outcomes such as 

adverse events were assessed using the Chi-square 

test or Fisher’s exact test when cell counts were 

below five. A p-value of less than 0.05 was 

considered statistically significant. 

All participants received comprehensive information 

about the study and provided written informed 

consent before enrolment. 

Goodman and Baron Quantitative Acne Scar Scale 

objectively quantified acne scars by assigning points 

based on scar type, number of lesions, and affected 

area. The total score reflected the severity of 

scarring and aided in clinical decision-making and 

treatment planning (Table 1). Total score = lesion-

based points (Step 2) + area points (Step 3). For 

Grade E, add 3 points per lesion and then add the 

appropriate area points. 

Result  

From April 3, 2025, through January 28, 2026, a 

total of 86 patients were assessed for eligibility. 

Sixteen patients were excluded (12 did not meet 

inclusion criteria and 4 declined participation). 

Seventy patients underwent randomization, with 35 

assigned to fractional CO₂ laser plus platelet-rich 

plasma (PRP) and 35 assigned to laser monotherapy. 

In the combination group, 3 participants were lost to 

follow-up, and 32 completed all three treatment 

sessions and the 12-week assessment. In the laser-

only group, 7 participants were lost to follow-up, 

and 28 completed the study. No participants 

discontinued treatment because of adverse events. 

The final analysis included 32 participants in the 

combination group and 28 in the laser-only group 

(Figure 1). 

 

Table 1 Goodman and Baron Quantitative Acne Scar Scale.
12

 

Guidance (by step) Criteria / Points 

Step 1: Identify the type of scars (Grade) 

A - Milder scarring Macular erythematous/pigmented, mildly atrophic dish-like scars. 

B - Moderate scarring Moderately atrophic dish-like scars; punched-out scars with shallow bases; 

atrophic areas < 5 mm. 

C -  Severe scarring Deep punched-out scars (normal/abnormal bases); linear/troughed scars; deep and 

broad atrophic areas. 

D - Hyperplastic papular scars Raised papular hypertrophic scars. 

E - Keloidal/hypertrophic scars Thickened, raised keloidal or hypertrophic scars. 

Step 2: Assign points based on the number of lesions 

A - Milder 1-10 = 1 pt; 11-20 = 2 pts; >20 = 3 pts 

B - Moderate 1-10 = 2 pts; 11-20 = 4 pts; >20 = 6 pts 

C - Severe 1-10 = 3 pts; 11-20 = 6 pts; >20 = 9 pts 

D - Hyperplastic papular 1-10 = 2 pts; 11-20 = 4 pts; >20 = 6 pts 

E - Keloidal/hypertrophic 3 points per lesion (no category totals) 

Step 3: Assign points based on affected area 

< 5 cm² 6 pts 

5–20 cm² 12 pts 

> 20 cm² 18 pts 
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Figure 1 CONSORT flow diagram of participant 

recruitment and follow-up. 

All patients completed baseline assessments and 

initiated treatment. Participants receiving fractional 

CO₂ laser with platelet-rich plasma (Group A) had a 

mean age of 24.5±4.2 years, whereas those receiving 

laser monotherapy (Group B) had a mean age of 

24.1±4.6 years. There was no significant difference 

between groups (p=0.74; 95% CI -1.9 to 2.7). Other 

baseline characteristics were comparable between 

groups. Detailed baseline data are shown in Table 

2a. 

Assessments were conducted at baseline, before 

each session at 0, 4, and 8 weeks, and at the final 

assessment at 12 weeks by an independent expert 

assessor blinded to group allocation. Both treatment 

groups demonstrated significant improvement in 

scar severity during the 12-week treatment period 

(p<0.001 for both groups). Within-group paired 

analysis of baseline and week-12 scar severity scores  
 

Table 2a Baseline characteristics. 

Characteristic 
Group A 

(n=32) 

Group B 

(n=28) 

P 

value 

Age (years), mean ± SD 24.5±4.2 24.1±4.6 0.74 

Scar duration (years), 

mean ± SD 
2.8±1.5 2.7±1.6 0.81 

Fitzpatrick Skin Type - no. (%) 

Type III 3(9.4) 2 (7.1)  

Type IV 19(59.4) 17(60.7)  

Type V 10(31.2) 9 (32.1)  

Scar Morphology - no. (%) 

Rolling 14(43.8) 11(39.3)  

Boxcar 13(40.6) 11(39.3)  

Ice-pick 5 (15.6) 6 (21.4)  

Table 2b Acne Scar Severity Scores 

Time Point 
Group A 

Mean ± SD 

Group B 

Mean ± SD 
P value 

Baseline 12.4 ± 3.8 11.8 ± 4.1 0.57 

Week 4 10.7 ± 3.7 10.2 ± 3.8 0.63 

Week 8 8.9 ± 3.6 8.6 ± 3.9 0.71 

Week 12 8.2 ± 3.5 8.6 ± 4.5 0.69 
 

Group Baseline Week 12 
Mean 

Change 

P 

value 

Group A 12.4 ± 3.8 8.2 ± 3.5 4.2 <0.001 

Group B 11.8 ± 4.1 8.6 ± 4.5 3.2 <0.001 

is shown in Figure 2. The mean reduction in scar 

severity was greater in the combination therapy 

group, but the between-group difference was not 

statistically significant (p=0.129; 95% CI −0.3 to 

2.3). Changes in scar severity scores over time are 

summarized in Table 2b. 

Scar improvement differed by morphology, with 

rolling scars showing the greatest improvement 

(mean reduction 4.20), followed by boxcar scars 

(3.89), while ice-pick scars showed the least 

improvement (2.33); these scar-type–specific 

differences were statistically significant (p<0.05) 

Patients receiving FCL combined with PRP 

experienced lower redness, swelling, and pain scores 

compared with those receiving laser alone (p≤0.01 

for all comparisons). Patient satisfaction at week 12 

was also higher in the combination group (p = 0.004; 

95% CI 0.5-2.5). Tolerability outcomes are 

summarized in Table 2c. Immediate adverse effects 

included erythema, erythema with oedema, and 

procedural pain, whereas post-inflammatory 

hyperpigmentation and acne flare were observed as 

delayed complications. Adverse effects occurred 

more frequently in the laser-only group, although 

between-group differences were not statistically 

significant (p>0.05). These outcomes are presented 

in Table 2c. 

Values are presented as mean ± standard deviation 

or number of patients. Continuous variables were 

analysed using the independent-samples t-test, and 

within-group comparisons were performed using the 

paired-samples t-test. 
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Table 2c Treatment tolerability and adverse events. 

Outcome Session 1 Session 2 Session 3 

Pain (A/B), 

p-value 

5.78±0.65/ 

7.56±0.62, 

p=0.002 

5.69±0.60/ 

7.43±0.56, 

p=0.0005 

5.72±0.64/ 

7.53±0.60, 

p<0.001 

Redness 

(A/B),  

p-value 

0.66/3.00, 

p<0.001 

0.33 / 2.66, 

p < 0.001 

0.25 / 2.58, 

p < 0.001 

Swelling 

(A/B),  

p-value 

0.00/2.14, 

p<0.001 

0.25 / 2.38, 

p = 0.001 

0.08 / 2.20, 

p < 0.001 

Patient 

satisfaction 

(A/B),  

p-value 

- - 

8.5±1.1 / 

7.0±1.2, 

p=0.004 

 
Adverse Effect Group A Group B P value 

Erythema 18 22 0.31 

Erythema + 

oedema 
6 10 0.24 

Pain 8 9 0.79 

Post-inflammatory 

hyperpigmentation 
2 4 0.39 

Acne flare 1 3 0.30 

Ordinal variables were analysed using the Mann–

Whitney U test. Categorical variables were analysed 

using the chi-square test of independence. 

Confidence intervals represent 95% confidence 

intervals. A p-value<0.05 was considered 

statistically significant.  

Discussion 

In this randomized trial, 

participants received three 

sessions of fractional CO2 laser 

alone (Group B) or combined with 

topical PRP (Group A), with the 

final evaluation four weeks after 

the last treatment (total follow- up 

12 weeks). Both groups achieved 

clinically meaningful scar- 

severity reductions, but the 

combination group’s absolute 

mean improvement (4.2 points) 

did not differ significantly from 

the laser- only group (3.2 points; 

p = 0.129). 

Arsiwala et al. conducted a 

comparative study involving 30 patients and 

reported that, while both fractional CO2 laser alone 

and in combination with topical PRP improved acne 

scars, the combination group showed faster 

improvement and better patient satisfaction, 

especially for boxcar and rolling scars13. Our trend 

toward greater scar-severity reduction with PRP + 

laser concurs with Chang et al.’s 2019 meta-

analysis, which pooled multiple RCTs and found 

nearly threefold higher odds of clinical improvement 

and significantly shorter crusting, erythema, and 

oedema durations in the combination group 

compared with laser alone14. Galal et al. also 

compared fractional CO2 laser with and without 

intradermal PRP and found improved outcomes in 

scar depth, pigmentation, and patient satisfaction 

with the combination approach⁹. A separate meta-

analysis by Wu et al. further supported the efficacy 

of combining PRP with fractional CO2 laser, noting 

significantly enhanced clinical improvement and 

patient satisfaction, as well as reduced recovery 

time¹⁵. Additionally, Rahman et al. compared 

microneedling + PRP with fractional CO2 laser + 

PRP and concluded that, while both methods were 

effective in treating acne scars, the addition of PRP 

contributed to faster recovery and better subjective 

satisfaction across treatment types.¹⁶ 

Figure 2 Paired t-test analysis comparing acne scar severity scores within 

each group from baseline to 12 weeks post-treatment. Both groups 

showed statistically significant improvements in scar severity scores. 
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Figure 3 A 25-year-old patient reported avoiding job 

interviews due to acne scars. After three sessions of 

FCL+PRP therapy, visible improvement in scar 

appearance was observed. 

 

 
Figure 4 Following combination therapy with fractional 

CO₂ laser and topical PRP, a 22-year-old female patient 

showed noticeable improvement in acne scar severity 

over 12 weeks. 

Representative clinical photographs from patients 

treated with fractional CO₂ laser plus PRP showed 

visible improvement in acne scar appearance after 

treatment (Figures 3 and 4). No sex- based 

differences in treatment response were observed, 

supporting the generalizability of fractional CO2 ± 

PRP across genders. 

Topical PRP added to fractional CO2 laser therapy 

produced greater but not statistically significant scar 

severity improvements and significantly higher 

patient satisfaction, with a trend toward fewer and 

milder adverse effects. These findings suggest that 

PRP may enhance both the efficacy and tolerability 

of laser- based acne- scar treatments. Further large- 

scale, long- term trials are warranted to confirm 

these benefits and refine treatment protocols. 

The study has several limitations that warrant 

consideration. First, the sample size was relatively 

small, which may limit the statistical power and 

generalizability of the findings. Second, the follow-

up duration was restricted to one month after the 

final treatment session, which may not capture the 

full extent of scar remodelling or the potential for 

delayed adverse effects such as post-inflammatory 

hyperpigmentation (PIH). Since scar remodelling is 

a gradual process, longer-term follow-up is essential 

to assess the durability of improvements. Third, the 

number of treatment sessions was limited due to the 

time-bound nature of the study. Additionally, a more 

diverse cohort including a wider range of skin types 

and acne scar severities would enhance the 

applicability of the results to broader populations. 

Future studies should employ larger sample sizes, 

extended follow-up periods, and explore the use of 

different PRP formulations—such as activated 

versus non-activated and leukocyte-rich versus 

leukocyte-poor preparations—as well as compare 

PRP with other potential adjunctive therapies to 

determine the most effective combinations for acne 

scar management. 

Conclusion 
 

In this study, adjunctive PRP with fractional CO₂ 

laser is associated with greater scar improvement 

and higher patient satisfaction but did not 

demonstrate statistically significant superiority over 

laser monotherapy. In practice, dermatologists may 

consider the fractional CO₂ laser plus PRP approach 

to improve tolerability and satisfaction. Future work 

should use standardized PRP preparation and 

consistent laser settings, and it should also look at 

practical post-procedure steps such as patient 
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education and supportive care to reduce downtime. 

For ongoing quality improvement, we suggest 

routinely using validated visual analogue scale 

(VAS) and Likert-scale questionnaires. Further 

research with larger sample sizes and long-term 

follow-up is needed to confirm these findings and 

explore the optimal use of this combination therapy. 
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