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ABSTRACT

Background: Post-acne atrophic scars are a common cosmetic concern with
significant psychological impact. Microneedling is a minimally invasive technique
that stimulates collagen remodeling. Platelet-rich plasma (PRP) and topical insulin
have both been used as adjuncts to enhance its efficacy, but limited comparative data
exist. Objective: To compare the outcomes of microneedling with autologous PRP
versus microneedling with topical insulin in the treatment of post-acne atrophic
scars. Material and Methods: This randomized controlled trial was conducted at the
Dermatology Department of Sheikh Zayed Hospital, Rahim Yar Khan, over six
months. A total of 60 patients aged 18-40 years with post-acne atrophic scars were
enrolled and randomly divided into two groups: Group A received microneedling
with 2 ml topical insulin, and Group B received microneedling with 2 ml autologous
PRP. Each patient underwent four monthly sessions. Outcomes were assessed using
scar severity scores before and after treatment, patient satisfaction scores, adverse
effects, and blood glucose levels. Data were analyzed using SPSS v25.0, and
independent samples t-tests were applied. Results: Both groups had comparable
pre-treatment scar scores (p = 0.924). Post-treatment scar scores were significantly
lower in the PRP group (4.23 + 1.30) compared to the insulin group (4.98 + 1.13) (p
= 0.021). Patient satisfaction was also significantly higher in the PRP group (4.27 *
0.79 vs. 2.77 + 0.68, p < 0.001). No significant changes in blood glucose levels were
noted in either group. Conclusion: Microneedling with PRP is more effective and
better tolerated than microneedling with topical insulin for treating post-acne
atrophic scars.

INTRODUCTION

subcision, laser resurfacing (such as fractional CO, and

Acne vulgaris is a chronic inflammatory skin condition
primarily affecting the pilosebaceous units, characterized
by comedones, papules, pustules, nodules, and in severe
cases, cysts. It is highly prevalent among adolescents and
young adults, and its impact extends beyond the acute
phase of active acne, often leading to the development of
post-acne scarring, especially in individuals with a history
of severe or nodulocystic acne [1,2]. Among the various
types of acne scars, atrophic scars are the most frequently
encountered and are further categorized into ice pick,
boxcar, and rolling scars based on the shape, depth, and
extent of tissue loss [3,4]. These scars result from an
imbalance between tissue injury and repair during the
healing phase of inflammation and can have significant
psychological and social implications for affected
individuals.

Several interventional techniques are currently
available for the management of atrophic acne scars,
including chemical peels, dermal fillers, punch excision,
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Er:YAG lasers), and energy-based devices. While many of
these methods offer varying degrees of clinical
improvement, they are often associated with side effects
such as post-inflammatory hyperpigmentation, epidermal
damage, and even exacerbation of scarring, particularly in
patients with darker skin types [5]. This has led to growing
interest in minimally invasive and safer alternatives for
scar remodeling, among which microneedling therapy has
gained significant attention.

Microneedling, also known as percutaneous collagen
induction therapy, is a technique that involves the use of
fine needles to create controlled micro-injuries in the skin.
This mechanical stimulation promotes the release of
growth factors, stimulates neocollagenesis, and enhances
the absorption of topically applied agents. In atrophic acne
scars, there is an excess of type I collagen and a relative
deficiency of type III collagen. Microneedling helps restore
this balance by stimulating the production of type III
collagen and improving the dermal architecture [6,7]. The
technique is relatively safe, cost-effective, and suitable for
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all skin types, with minimal downtime and low risk of
complications.

To enhance the therapeutic outcome of
microneedling, it is often combined with adjuvants such as
platelet-rich plasma (PRP). PRP is an autologous
concentrate of platelets derived from the patient’s own
blood and is rich in growth factors, including platelet-
derived growth factor (PDGF), vascular endothelial
growth factor (VEGF), and transforming growth factor-
beta (TGF-f). These bioactive molecules accelerate tissue
regeneration, promote angiogenesis, and stimulate
fibroblast activity, thereby improving scar texture and
appearance [8]. The combined use of microneedling and
PRP has shown promising results in multiple studies and
is now considered a well-established synergistic approach
in scar management.

Another innovative and less explored adjunct is
topical insulin, which is a natural, readily available agent
known to enhance wound healing. Insulin acts through the
PI3BK/AKT pathway, leading to increased cellular
proliferation and collagen synthesis, particularly type III
collagen. It also upregulates VEGF, thereby improving
vascularization and tissue repair. Due to its affordability,
non-invasive nature, and established safety profile, topical
insulin represents a potentially effective treatment for
acne scars, although limited data exist on its comparative
efficacy with standard treatments such as PRP.

Given the growing interest in alternative, safe, and
affordable options for acne scar treatment, this study aims
to compare the clinical outcomes of microneedling
combined with PRP versus microneedling combined with
topical insulin in patients with post-acne atrophic scars.
While both PRP and insulin have demonstrated
regenerative potential, no local comparative studies have
been found in the literature. This research seeks to provide
evidence on the relative efficacy and safety of these two
modalities, offering insight into whether topical insulin
can serve as a viable, cost-effective alternative to PRP in
routine dermatological practice.

MATERIAL AND METHODS

This randomized controlled trial was conducted at the
Outpatient Department of Dermatology, Sheikh Zayed
Hospital, Rahim Yar Khan, over a period of six months.
(May 31, 2024 to November 30, 2024. Stud approval No.
CPSP/REU/DER-2022-110-19249). Patients aged
between 18-40 years of both genders presenting with
post-acne atrophic scars and not having received any prior
treatment in the last 1-2 months were included in the
study. Exclusion criteria included pregnancy and lactation,
bleeding disorders, platelet count less than 100,000,
hypersensitivity to insulin or PRP, keloidal tendency,
active herpes simplex, warts, molluscum contagiosum, and
unrealistic treatment expectations.

A non-probability consecutive sampling technique
was employed. Although the sample size calculated using
the WHO calculator based on a 5% level of significance,
95% power, population SD of 14.77%, test value of
population mean 55.42%, and anticipated population
mean 23.33 yielded a very small sample size of 6, for
adequate power and better clinical relevance, a sample
size of 60 was selected, with 30 participants in each group
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[8]. Group A received microneedling with topical
application of 2 ml of human Actrapid insulin, while Group
B received microneedling with topical application of 2 ml
of autologous platelet-rich plasma (PRP). Patients were
instructed to wash their faces 30 minutes after the
procedure and were strictly advised to follow sun
protection measures for at least one day post-procedure.
Blood glucose levels were monitored before and 30
minutes after the procedure to ensure safety.

Each patient underwent four treatment sessions at
monthly intervals, followed by a final follow-up visit two
months after the last session to assess treatment
outcomes. Data collection was performed using a
structured form and included baseline demographics, scar
grading, treatment responses, and any adverse effects.
Data analysis was conducted using SPSS version 25.0. Chi-
square test was used for analyzing qualitative variables,
and independent sample t-test was applied to compare
quantitative variables between the two treatment groups.

RESULTS

A total of 60 patients were included, with 30 patients in
each group. The average duration of acne scars in the
insulin group was 28.57 + 15.62 months, while in the PRP
group it was 31.80 * 14.90 months. Before treatment, the
average scar severity score was 6.39 * 1.07 in the insulin
group and 6.42 * 1.09 in the PRP group, showing that both
groups had similar scar conditions at the start. After
treatment, the average scar severity score decreased to
4.98 £ 1.13 in the insulin group and 4.23 * 1.30 in the PRP
group, indicating better improvement in the PRP group.
Patient satisfaction was also higher in the PRP group, with
amean score of 4.27 + 0.79, compared to 2.77 + 0.68 in the
insulin group. Blood glucose levels were measured only in
the insulin group. The average blood sugar before the
procedure was 88.88 * 13.46 mg/dL, and after the
procedure, it was 90.82 * 13.99 mg/dL, showing no major
changes.

The pre-treatment scar severity scores were nearly
identical between the two groups, with a mean of 6.40 in
the insulin group and 6.42 in the PRP group. The p-value
of 0.924 indicates no statistically significant difference,
confirming both groups were comparable at baseline.
Post-treatment scar scores showed a significant difference
between groups. The PRP group had a lower (better) mean
score of 4.23 compared to 4.98 in the insulin group, with a
p-value of 0.021. This demonstrates a statistically
significant improvement in scar severity among patients
treated with microneedling and PRP. The satisfaction
score was also significantly higher in the PRP group, with
a mean of 4.27 compared to 2.77 in the insulin group (p <
0.001). This highly significant result suggests that patients
found PRP treatment more effective and were more
satisfied with their cosmetic outcomes. For blood glucose
levels, although the PRP group had slightly higher means
both before (91.15 mg/dL) and after the procedure (92.46
mg/dL) compared to the insulin group (88.88 and 90.82
mg/dL, respectively), the differences were not statistically
significant (p = 0.488 for pre-procedure and p = 0.627 for
post-procedure levels). This confirms that topical
application of insulin did not significantly affect systemic
blood glucose levels, supporting its safety in this context.
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In conclusion, the t-test results support the superior
effectiveness of microneedling with PRP in reducing acne
scar severity and improving patient satisfaction.
Additionally, insulin use appears safe, with no significant
impact on blood glucose, but was less effective than PRP in
achieving clinical and patient-reported outcomes. (Table
1)

The mean post-treatment scar score in the insulin
group was 5.16 * 1.28, compared to 4.09 + 1.17 in the PRP
group. The p-value for this comparison was 0.063, which
is slightly above the threshold for statistical significance.
This suggests that while there is a noticeable trend toward
better scar improvement in the PRP group among male
patients, the difference is not statistically significant,
possibly due to the smaller sample size (only 8 males in the
insulin group and 13 in the PRP group). In contrast, the
satisfaction score showed a highly significant difference
between the two groups. Male patients in the PRP group
reported a significantly higher mean satisfaction score of
4.23 + 0.73, while those in the insulin group had a mean
score of 2.75 + 0.71. The p-value was <0.001, indicating a
statistically significant and clinically meaningful
difference. This suggests that male patients were much
more satisfied with the results of PRP treatment than with
insulin. For female participants, the post-treatment scar
score was 4.91 * 1.10 in the insulin group and 4.34 + 1.41
in the PRP group. The p-value was 0.164, again indicating
no statistically significant difference. As with the male
subgroup, the PRP group had better average outcomes, but
the difference did not reach significance—likely due to
sample size limitations. However, as seen in males, the
satisfaction score among females also differed significantly
between groups. The insulin group had a mean satisfaction
score of 2.77 £ 0.69, while the PRP group reported a higher
score of 4.29 * 0.85. The p-value was <0.001, confirming a
highly significant difference. This shows that female
patients, like males, were significantly more satisfied with
PRP treatment. (Table 2)

The subgroup analysis based on Fitzpatrick skin types
(I-V) was conducted to evaluate whether skin type
influenced the treatment outcomes of microneedling with
PRP versus microneedling with insulin. Two main
outcomes were assessed: post-treatment scar score and
patient satisfaction score. For Skin Type I, although the
PRP group showed slightly better post-treatment scar
scores (mean 4.51 + 1.45 vs. 494 + 0.90 in the insulin
group), the difference was not statistically significant (p =
0.553). However, the satisfaction score was significantly
higher in the PRP group (4.27 + 0.65 vs. 2.80 + 0.45; p <
0.001), indicating that patients with Skin Type I perceived
better results and were more satisfied with PRP treatment.
In Skin Type II, no significant difference was found in post-
treatment scar scores (p = 0.525), but again, satisfaction
scores were significantly higher in the PRP group (4.40 *
0.89 vs. 2.33 + 0.58; p = 0.012). This reflects a consistent
pattern of improved patient satisfaction with PRP, even
when scar score differences were not statistically
significant. (Table 3)

statistical significance (p = 0.411 and p = 0.067,
respectively). This may be due to the smaller number of
patients in this subgroup, limiting the power to detect
significant differences. In summary, while the difference in
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post-treatment scar scores was statistically significant
only in Skin Type IV, the satisfaction score was
consistently and significantly higher for the PRP group
across almost all skin types (I-IV). These findings suggest
that PRP offers superior perceived and, in some cases,
objectively better outcomes compared to insulin,
regardless of skin type, with the most robust effects seen
in patients with Skin Type IV. (Table 4)

In patients who experienced adverse effects, the PRP
group showed a lower (better) mean post-treatment scar
score (4.23 + 1.07) compared to the insulin group (5.32 *
0.82), but the difference did not reach statistical
significance (p = 0.091). However, the satisfaction score
was significantly higher in the PRP group (4.33 + 0.58)
than in the insulin group (2.67 + 0.71), with a p-value of
0.004, indicating a meaningful difference in perceived
benefit despite the occurrence of adverse effects. Among
patients without adverse effects, the mean post-treatment
scar score again favored the PRP group (4.23 % 1.34 vs.
4.83 £ 1.23 in the insulin group), though this difference
was not statistically significant (p = 0.116). However,
similar to the adverse effects group, the satisfaction score
was significantly better in the PRP group (4.26 + 0.81) than
in the insulin group (2.81 * 0.68), with a highly significant
p-value of <0.001. These findings suggest that patient
satisfaction with PRP was consistently higher, regardless
of whether adverse effects occurred. While the clinical
improvement (scar score) showed a favorable trend
toward PRP in both groups, statistical significance was not
achieved, possibly due to limited sample sizes. Overall,
PRP remains the preferred modality in terms of patient-
reported satisfaction, even in those who experienced mild
side effects. (Table 5)

Table 1
Comparison of Outcomes Between Microneedling with
Insulin vs. PRP

Variable Group Mean * SD p-value
i +
Pre-Treatment Scar Score Ln;;lm gig ; 18; 0.924
i +
Post-Treatment Scar Score Ln;;lm igg ; 1;3 0.021
Satisfaction Score LnRs;lin i;; i 867;2 <0.001
BG Before Procedure LnRs;lin g??g i ﬁgg 0.488
BG After Procedure Ln;;lin ggié z ﬁgg 0.627

Table 2
Gender-Wise Comparison of Post-Treatment Scar Score and
Satisfaction Score Between Groups

q Mean * p-
Gender Variable Group SD value
Insulin 516
Post-Treatment Scar u 1.28
0.063
Score 4.09 £
PRP
Mal 1.17
ae . 275+
Insulin 0.71
Satisfaction Score . <0.001
PRP 423+
0.73
Insulin L
Post-Treatment Scar 1.10
0.164
F 1 Score PRP 434 +
emale 141
. . ) 2.77 =
Satisfaction Score Insulin <0.001
0.69
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PRP

4.29 +
0.85

Table 3
Skin Type-Wise Comparison of Post-Treatment Scar and
Satisfaction Scores Between Groups

Sl Variable Group Mean * SD p-
Type value
Post-Treatment Scar Insulin 494 +0.90 0553
I Score PRP 4.51+1.45 ’
. . Insulin 2.80 + 0.45
Satisfaction Score PRP 427+ 065 <0.001
Post-Treatment Scar Insulin 3.70 £ 0.87 0525
I Score PRP 4.40 +1.63 ’
. . Insulin 2.33+0.58
Satisfaction Score PRP 4.40 + 0.89 0.012
Post-Treatment Scar Insulin 5.00 + 0.92 0179
1 Score PRP 3.93 +1.40 !
. . Insulin 2.60 £ 0.55
Satisfaction Score PRP 400 + 0.89 0.014
Post-Treatment Scar Insulin 5.53+1.06 0.010
v Score PRP 3.98 £ 0.59 :
. . Insulin 2.80 £ 0.79
Satisfaction Score PRP 440+ 0.89 0.004
Post-Treatment Scar Insulin 4.76 + 1.35 0411
v Score PRP 393 +1.45 '
. . Insulin 3.00 £ 0.82
Satisfaction Score PRP 433+116 0.067
Table 4

Scar Type-Wise Comparison of Post-Treatment Scar and
Satisfaction Scores Between Groups

Sear Variable Group MeantSD P
Type value
Post-Treatment Insulin 5.41 +1.05 0.017
Ice Scar Score PRP 410+ 1.11
Pick Satisfaction Score Insulin 2.89+0.78 0.001
PRP 4.50 + 0.85
Post-Treatment Insulin 498 +0.99 0.088
Rolling Scar Score PRP . 3.95 + 1.41
Satisfaction Score Insulin 290+0.74 0.002
PRP 4.13 +0.64
Post-Treatment Insulin 4.63 +1.29 0.859
Boxcar Scar Score PRP . 4.53+1.42
Satisfaction Score Insulin 2.55+0.52 <0.001
PRP 4.17 + 0.84

Table 5
Comparison of Treatment Outcomes Based on Presence or
Absence of Adverse Effects

Adverse . p-
Effects Variable Group Mean + SD value
Post-Treatment Insulin 5.32+0.82 0.091
Yes Scar Score PRP 4.23+1.07 '
. . Insulin 2.67 +0.71
Satisfaction Score PRP 433+058 0.004
Post-Treatment Insulin 4.83 £1.23 0116
No Scar Score PRP 4.23 +1.34 :
. . Insulin 2.81+0.68
Satisfaction Score PRP 426+ 081 <0.001
DISCUSSION

This study aimed to compare the efficacy and patient
satisfaction of microneedling with autologous platelet-rich
plasma (PRP) versus microneedling with topical insulin in
the treatment of post-acne atrophic scars. Our results
show that both treatments were effective, but
microneedling with PRP provided significantly better
clinical outcomes and higher patient satisfaction.

The superior performance of PRP can be attributed to
its high concentration of growth factors such as platelet-

derived growth factor (PDGF), transforming growth
factor-beta (TGF-B), vascular endothelial growth factor
(VEGF), and epidermal growth factor (EGF), all of which
stimulate collagen production and dermal remodeling
[9,10]. This synergistic effect when combined with
microneedling results in enhanced neocollagenesis and
skin regeneration [11,12].

Our findings align with existing literature. A meta-
analysis demonstrated that the combination of PRP with
microneedling led to significantly better outcomes in acne
scar treatment compared to microneedling alone,
particularly in patient satisfaction and scar score
reduction [10]. Similarly, clinical trials have consistently
shown improved qualitative and quantitative scar scores
when PRP is added to microneedling protocols [11,13,14].

In contrast, while topical insulin also promotes
collagen synthesis by stimulating fibroblasts and
enhancing protein metabolism, its clinical efficacy appears
to be more limited [9,15]. One study reported better scar
improvement with topical insulin compared to PRP, but
this finding contrasts with most published data and may
reflect methodological differences or patient selection bias
[9]. In our study, insulin showed a statistically significant
but lower improvement in scar scores and satisfaction
ratings than PRP, particularly among male patients and
those with Fitzpatrick Skin Type IV.

Notably, insulin did not cause significant changes in
blood glucose levels pre- and post-procedure, confirming
its safety as a topical agent [15]. This echoes previous
reports which support the safe use of insulin in
dermatological applications without systemic metabolic
effects [15].

Interestingly, in all Fitzpatrick skin types (I-1V), PRP
was associated with higher patient satisfaction scores,
even when scar score differences were not statistically
significant. This trend has been reported in prior studies,
emphasizing the psychological and cosmetic satisfaction
derived from PRP treatment [16,17]. The most prominent
benefits were observed in patients with Skin Type 1V,
suggesting a potential skin-type-related differential
response to PRP therapy [16].

Our subgroup analysis by gender also showed that
PRP led to higher satisfaction in both males and females,
even in cases where scar severity improvements were not
statistically significant. This highlights the importance of
subjective outcomes in aesthetic dermatology, where
visible improvement and patient perception often carry
greater weight than objective measurements [18,19].

Regarding adverse effects, both groups tolerated
treatments well. However, satisfaction scores remained
significantly higher in the PRP group regardless of side
effects. This finding is consistent with other studies that
report minimal adverse events and high satisfaction with
PRP-based therapies [20,21].

In summary, while microneedling with topical insulin
is safe and moderately effective, microneedling with PRP
consistently demonstrates superior outcomes in both scar
reduction and patient satisfaction. These findings are
corroborated by recent literature, reinforcing PRP’s role as
a preferred adjuvant to microneedling in the management
of post-acne atrophic scars.
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CONCLUSION

In conclusion, this study demonstrated that while both
microneedling with insulin and microneedling with
platelet-rich plasma (PRP) were safe and showed some
degree of clinical improvement in post-acne atrophic
scars, PRP was significantly more effective in reducing scar
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