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ABSTRACT

Background: Combined micro-needling with platelet-rich plasma (PRP) is an effective treatment option for atrophic
post-acne scars. Lyophilized PRP (L-PRP) is a novel, simpler, standardized preparation of PRP. The combined treatment
of post-acne scars with micro-needling and L-PRP hasn’t been previously investigated.

Objectives: This study aimed to compare the effectiveness of the combined use of micro-needling and L-PRP versus
micro-needling only in treating atrophic post-acne scars. Patients and methods: This randomized controlled split-face
study included 20 adult patients with post-acne atrophic scars. One side of the face was treated with micro-needling.
The other side was treated with micro-needling and L-PRP. The treatment was applied at 2 weeks intervals for 3 sessions.
The assessment was done with Antera 3D® camera analyzer. The mean indentation index of each side of the face was
calculated before and two weeks after the last treatment.

Results: Our study showed that the mean age of patients was 28.35 + 4.87 years, 90% were females, and 20% were
males. 50% had Fitzpatrick skin type Il1, while the other half had skin type IV. Both micro-needling monotherapy and
combined micro-needling with L-PRP produced significant improvement in the mean indentation index of atrophic post-
acne scars. However, the mean percentage of improvement was higher in the combined treatment group. Side effects
were minimal and transient with both treatment modalities.

Conclusion: Combined treatment with micro-needling and L-PRP showed superior results in improving atrophic post-
acne scars and is regarded as a safe, simple, and cost-effective treatment modality.
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INTRODUCTION is done by using a sterile dermaroller or dermapen,
Acne vulgaris is a highly prevalent skin which is made up of a number of fine and sharp needles
condition that affects virtually all teenagers and adults that penetrate the skin. Multiple microbruises form in
at some point in their lives. The general state of health the dermis triggering a complex cascade of growth
is unaffected, but acne can leave both physical and factors that results in collagen production 9.
mental scars that last a lifetime resulting in loss of self- Micro-needling can also be combined with PRP
esteem. Inflammatory acne lesions might leave lifelong (™. The latter contains a high concentration of platelets.
scars, and the severity of scaring may rely on delaying There are several growth factors in the a-granules of the
the treatment of acne patients Y. Acne scarring is the platelets, and these granules are secreted after platelets’
result of skin damage that occurs throughout the healing activation by aggregation initiators. The secreted
process. Scars are classified into two main categories: growth factors can cause fibroblastic stimulation,
atrophic and hypertrophic or keloid scars. Most patients inducing collagen production ®. Lyophilized PRP (L-
have atrophic scars. Atrophic acne scars are sub- PRP) is a novel technique of PRP that show similar
categorized into ice pick, boxcar, and rolling scars . effectiveness as the conventional PRP. However, it is
There are numerous treatment options for more time-saving and comfortable for the patients. It
atrophic  post-acne  scars. Chemical peeling, can also deliver a standardized amount of growth factors
microdermabrasion, dermabrasion, laser therapy, punch per treatment session ©). To the best of our knowledge,
techniques, dermal grafting, tissue-augmenting combined micro-needling with L-PRP has not been
substances, subcision, micro-needling, and platelet-rich assessed before in the treatment of atrophic post-acne
plasma (PRP) are some of these. These treatment scars. Therefore, we aimed to assess the effect of this
modalities show variations in their effectiveness and combined treatment and compare it with micro-needling
side effects. Generally, invasive techniques showed a monotherapy in a split-face study.
greater response rate with longer downtime and more
side effects. On the other hand, non- or less-invasive PATIENTS AND METHODS
techniques are less effective but more comfortable for Patients: A randomized-controlled open-label split-
patients with shorter downtime. This fact leads to the face study was done on 20 adult patients having post-
adoption of the concept of combination therapy, which acne atrophic scars. Patients aged 20 - 36 years old (80%
shows effectiveness with high safety profile ©. females, 20% males) with Fitzpatrick skin types IlI
Micro-needling is found in many combination (50%) and IV (50%). The study was done at the
treatments for post-acne scars. It can be combined with Dermatology Department of Ain Shams University.
other treatments, such as subcision and chemical peels Exclusion criteria: Patients with active acne, active
@, Micro-needling is a minimally invasive technique. It skin infection, current pregnancy, severe systemic
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iliness, malignancy, a history of syncopal attack,
hypertrophic scars, or keloids. Patients having previous
treatment with topical/systemic isotretinoin or facial
procedure in the last 6 months or anticoagulants in the
last 2 weeks were also excluded.

The patients were randomly allocated to two groups
using simple random sampling to receive combined
micro-needling (dermapen) and L-PRP (L-GF®) on one
side and dermapen only on the contralateral side of the
face.

Assessment of results: Baseline and post-treatment
assessments (2 weeks after the last treatment session)
were done with Antera 3D® imaging system (Miravex
Ltd., Dublin, Ireland). It is an effective assessment tool
for measuring the changes in acne scars before and after
treatment 9. A high-resolution color image was first
captured using the color mode. Then to assess the
degree of acne scars, the camera was switched to the
wrinkle mode, which can measure the skin depressions
from the surface. A large filter (3 mm) was used as a
threshold value to assess the size, width, and depth of
individual scars. The latter parameters were displayed
on the display bar and represented as a false color map.
To measure the degree of acne scars in a selected area,
the indentation index was calculated. The indentation
index measures the total depressions in the skin in a
selected area. The value is measured in arbitrary (au)
value. The indentation index was calculated for 6 areas
(Right forehead, right cheek, right lower face, left
forehead, left cheek, left lower face). Then the mean of
the indentation index on each side of the face was
calculated (i.e., the mean indentation index on the right
side of the face equals the sum of the right forehead
indentation index, right cheek indentation index, and
right lower face indentation index divided by three. The
same applies to the left side of the face).

Procedure

The whole face was disinfected with alcohol. A
thick layer of anesthetic cream (EMLA cream) was
applied under occlusion to the whole face for 45
minutes, then gently removed just before the application
of treatment. One side of the face was treated with
dermapen with needle lengths of 150 mm and 12 needle
tips. One hand was used to stretch the skin, and with the
other hand, the dermapen was applied perpendicular to
the skin surface in horizontal, vertical, and oblique
directions. The therapeutic endpoint was determined as
a uniform pin-point hemorrhage that was easily
controlled. The other side was treated with a dermapen
plus intradermal injection of L-GF®(CMC, Cairo). One
vial was injected for each patient per session at 1cm
equidistant injection points with a 23-gauge needle.
Each vial contains 1 million platelets concentrate. The
vial was first diluted with 2 cm distilled water.

L-GF® was prepared from heterologous donors,
then leuko-depleted and disinfected to avoid allergic
reactions and possible infections. It was then tested for
bacterial and viral antigens, and nucleic acid sequencing
was done to ensure sterilization. The platelet
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concentration was adjusted to 1 x 10%/ul, and the growth
factors were measured using by ELISA technique ®* 12,

After the procedure, a saline solution was used
to cleanse the face, and cold packs were applied.
Patients were told to use sunscreen every day before
going out in the sun and to reapply it every two hours.

The side effects were recorded for each type of
treatment during and after the procedure. The treatment
was applied at 2 weeks intervals for 3 sessions.

Ethical consent: Informed written consents were
obtained from all patients, and The Research Ethical
Committee, Faculty of Medicine, Ain Shams
University approved the study. This study was
conducted in compliance with the code of ethics of
the world medical association (Declaration of
Helsinki) for human subjects.

Statistical analysis:

A statistical software for social sciences was
used to code, tabulate, and transfer the data to a
computer (IBM SPSS 20.0). For descriptive statistics,
median and interquartile range (IQR) were used for
nonparametric data whereas mean + standard deviation,
and range were used for parametric numerical data. An
independent sample t-test was used to assess the
statistical significance of the difference between the two
independent means of the two study groups. The
statistical significance of the difference between two
study groups in a parametric variable was assessed
using a paired t-test. The one-way ANOVA test was
used to assess the statistical significance of the
difference in a parametric variable between more than
two study groups. A linear link between two
quantitative variables was evaluated using the Pearson
correlation coefficient. To determine whether there was
a correlation between two quantitative, non-parametric,
continuous variables, Spearman correlation was
utilised. P < 0.05 was regarded as being significant, and
P < 0.001 as being extremely significant.

RESULTS

Among 20 patients, the mean age was 28.35 + 4.87,
with a range of 20 — 36 years. 80% of patients were
females, and 20% were males. Half of the patients
(50%) had Fitzpatrick skin type IlI, and the rest 50%,
had skin type IV. The mean duration of acne scars was
6.10 + 3.19, with a range of 2 — 11 years.

There was a highly statistically significant difference
(P < 0.001) between the scars indentation index before
and after treatment in the side treated with dermapen
only. The mean indentation index of the right side
before treatment was 21.90 + 2.69, after treatment by
dermapen only was 19.95 + 2.72 and the mean
percentage of improvement was |9.03 £ 4.25. The mean
indentation index of the left side in the other group
before treatment was 23.61 + 5.49, after treatment by
dermapen only was 21.59 + 4.83 and the mean
percentage of improvement was |8.40 + 4.45. No
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significant difference was found between both sides
(Figures 1, 2).

;

(& A

Mean of scars indentation index before and after
treatment by dermapen only

Figure (2): Left cheek treated by dermapen only. (A): Color image before treatment. (B): Color image after treatment.
(C): Indentation index of acne before treatment (20.28). (D): Indentation index after treatment (19.51), the mean
percentage of improvement was |3.8. Large filter (3 mm) was used, and a false color map on the left reflects the size
and depth of individual acne scars. The indentation index was measured in the shaded areas.

There was a highly statistically significant difference (P < 0.001) between acne scars indentation index before and
after treatment on the side treated with dermapen plus L-GF® in both groups. The mean indentation index of the right
side before treatment was 23.10 + 3.61, after treatment by dermapen plus L-GF was 18.67 + 3.42, and the mean
percentage of improvement was |19.32 + 4.81). The mean indentation index of the acne scars on the left side before

1164



https://ejhm.journals.ekb.eg/

treatment was 23.60 + 5.97, after treatment was 16.03 + 3.47 and the mean percentage of improvement was |30.75 + 10.90.
No significant difference was found between both sides (Figures 3, 4).
=Amr

Mean of scars indentation index before and after
treatment by dermapen and L-GF*

Figure (3): Comparison between scars indentation index before and after treatment by dermapen and L-GF®

Figure (4): Right cheek treated by dermapen and L-GF®. (A): Color image before treatment. (B): Color image after
treatment. (C): Indentation index of acne scars before treatment (20.17). (D): Indentation index of acne scars after
treatment (15.63), the mean percentage of improvement was |22.5. Large filter (3 mm) was used, and a false color map
on the left reflects the size and depth of individual acne scars. The indentation index was measured in the shaded areas.
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By comparing both treatment modalities, there was a highly significant difference between the mean percentage
improvement of the combined treatment with dermapen and L-GF® and dermapen monotherapy. The mean percentage
improvement was significantly greater on the sides treated by the combined treatment (Table 1).

Table (1): Comparison between the mean percentage of improvement by the combined treatment (dermapen with L-

GF®) and monotherapy (dermapen)

Scars indentation index by
Percentage of Dermapen only Dermapen plus (L-GF) Independent P
Improvement (n = 20) (n = 20) sample t-test
Min. — Max. 11.12-16.17 111.65—145.79
Mean + SD. 18.72 £ 4.25 125.04 +10.08 -6.674 0.001*
Median 18.46 123.01

*Highly statistically significant at P <0.001

There was no statistically significant correlation
between age, duration of scars, and the mean percentage
of improvement of indentation index -either with
combined or monotherapy. Moreover, there was a
statistically insignificant relationship between skin types
Il and IV and the total mean percentage of improvement
of scars indentation index in cases treated with either
treatment.

Regarding side effects, only transient symptoms of
pain, erythema, edema, and bruising were found. No
difference was found between both treatment modalities.

DISCUSSION

Atrophic acne scars are one of the cosmetic
concerns in dermatologic practice. Most patients prefer
combined treatments of minimally invasive techniques
as they have a high response rate with minimal
downtime and side effects ®. The combined use of
micro-needling with PRP offers an additive or even a
synergistic positive effect on improving acne scars @3,
PRP can be applied either topically or injected
intradermally after micro-needling. Microneedles open
narrow channels through the skin, increasing the
delivery of topical PRP and inducing collagen synthesis
by a dual mechanism. This combination is safe for all
skin phototypes, cost-effective and with minimal
downtime @4, Lyophilized PRP is another method of
PRP that have many advantages over fresh preparations.
It has simpler steps as it doesn’t require centrifugation,
and each vial has a constant concentration of growth
factors, therefore overcoming the variation in platelet
counts between patients. Additionally, it has a longer
shelf life (12 months) ©,

No studies have investigated combined micro-
needling with L-PRP in the treatment of atrophic post-
acne scars. However, there is a split-face study that
compared the combined application of L-PRP versus
saline after fractional carbon dioxide (CO) laser. The
patients received 4 sessions, and the post-treatment

1166

assessment was done one month after the last session
using subjective questionnaires and Visia analysis. This
study showed a significant improvement on the side
treated with L-PRP, with improvement in the pore size
and skin texture and with more rapid healing .
Additionally, Neinaa et al. ®® showed, in a split-face
study, superior results of L-PRP versus conventional
PRP when topically applied after fractional CO; laser.
The patients received 3 treatment sessions, and the
assessment was done by dermoscopy, Goodman’s and
Baron scale, and Echella d'Evaluation Clinique des
Cicatrices d'Acné (ECCA) scale.

Out of the statistical results of the current study,
a significant increase in the mean percentage of
improvement of the indentation index was found in the
side treated by dermapen only. This is in agreement with
Sitohang et al. ", who performed a systematic review
of randomized controlled trials on the use of micro-
needling for treating post-acne scars. These clinical
trials showed consistently positive results. Micro-
needling was found to be a relatively safe and effective
treatment for acne atrophic scars, either used as
monotherapy or in combination. Micro-needling
resulted in persistent clinical improvement in which the
skin got thicker, with significantly greater collagen
deposition and significantly higher elastin concentration
@8 1t can also seve the old collagen fibers of the scars
in the superficial dermal layers @9,

In the current study, there was a highly
statistically significant increase in the mean percentage
of improvement of the indentation index on the side
treated by dermapen combined with L-GF® versus
dermapen monotherapy. This improvement could be
explained by the fact that L-PRP contains a defined
amount of growth factors (e.g., EGF, VEGF, TGF-R,
FGF, and PDGF) that can augment the positive effect of
micro-needling on collagen remodeling and causes
more acceleration of wound healing @%. A meta-
analysis was performed on 10 non-randomized and 4
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randomized controlled spilt-face studies on atrophic
acne scars comparing combined micro-needling and
conventional PRP treatment with micro-needling only.
There was a greater improvement with the combined
treatment with more patient satisfaction and without an
increase in the side effects (). Another meta-analysis
and a systemic review showed that combined micro-
needling or subcision with either topical or intradermal
conventional PRP showed a significantly better
response than micro-needling or subcision monotherapy
with validated results. Intradermal PRP is superior to
topical PRP when combined with micro-needling or
subcision in severe acne lesions. Adding PRP may
decrease erythema duration associated with micro-
needling 4.

Most of the studies used different treatment
protocols. Asif et al. ®® conducted a split-face non-
randomized trial to compare the efficacy of dermaroller
combined with topical and intradermal injection of
conventional PRP versus dermaroller with intradermal
distilled water. The patients received one session per
month for 3 months. The evaluation was done by
Goodman’s scale one month after the last treatment.
They found that the side treated with dermaroller and
PRP showed a significant improvement over the other
side treated with dermaroller and distilled water.
Another study was done on 35 patients with atrophic
post-acne scars using combined micro-needling and
conventional PRP. Patients received 6 sessions at 2
weeks intervals. Evaluation was done pretreatment and
6 months after the last treatment by Goodman and Baron
method. There was an improvement in all acne grades.
There was a reduction in the severity (grading of acne).
Also, patients were satisfied with the results @V,
Additionally, Shafik et al. ?? used micro-needling with
PRP gel to treat acne scars in 4 treatment sessions. The
study yielded favorable results with a downgrading of
different acne grades one month after treatment using
Goodman and Baron scaling system.

On the other hand, few studies showed an
insignificant difference between combined micro-
needling and PRP versus micro-needling monotherapy.
In a split-face trial comparing both treatment modalities,
both the side treated with skin needling alone and the
side treated with skin needling with PRP experienced a
significant improvement in atrophic acne scars.
However, no significant difference between both
treatment modalities was found. In their study, the
patients received a total of 4 treatment sessions (1
session every 3 weeks), and evaluation was done 3
months after the last treatment by Goodman’s and
Baron scale @3,

In the present study, minimal side effects were
encountered with either monotherapy or combined
treatment. Mild erythema, oedema, and pain lasted a
few hours after the session, and minimal bruising lasted
for a few days. This is in agreement with the previous
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studies 14, Both treatment modalities are considered
safe with short downtimes.

CONCLUSION

There is now cumulative evidence that
combined micro-needling with PRP showed a better
response rate, short downtime, and more patient
satisfaction. However, there is a great discrepancy in the
treatment protocols. This suggests the use of
standardized regimens as L-PRP and necessitates
larger-scale studies with long-term follow-up to validate
the results.
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