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Abst rac t
Introduction: Acne vulgaris is a common, chronic disease. One of the most commonly encountered complications 
of acne is permanent atrophic scarring. Treatment of atrophic scars includes fillers, dermabrasion, laser resurfacing, 
microneedling and peelings and it is often difficult to treat.  In our double-blind randomized controlled trial (RCT), 
we investigated the synergistic effect of microneedling with the application of trichloroacetic acid, kojic acid and 
hydrogen peroxide in the treatment of atrophic acne scars. 
Aim: To assess the clinical effectiveness and patients’ quality-of-life (HRQoL) after three types of atrophic post-acne 
scar treatment, namely microneedling alone (MN) vs chemical peeling alone (CP) vs. a combination of microneedling 
and chemical peeling (MN + CP).
Material and methods: A total of 120 patients were enrolled into the study following strict inclusion/exclusion 
criteria and randomized into the three treatment groups – MN, CP (a combination of trichloroacetic acid, kojic acid 
and hydrogen peroxide), and MN + CP. According to a preapproved protocol, each patient underwent four treatment 
sessions, each spread 20 days apart. Both pre- and post-treatment clinical status (using the Goodman-Baron scale; 
two expert raters blinded to the treatment used) and patients’ HRQoL (using the Dermatology Life Quality Index) 
were assessed.
Results: During the 5-month recruitment period, a total of 120 patients were approached and agreed to take part in 
the study (94 females – 78.3% and 26 males) (mean age of 30.14 ±3.64 years; range: 18–45 years). Only in the MN 
+ CP group there was a statistically significant improvement according to the G-B scale post-treatment (2.87 ±0.83 
vs. 2.03 ±1.16 respectively; p = 0.0005). Patients in all three treatment groups experienced a statistically significant 
improvement in their HRQoL post-treatment (all p’s < 0.05).
Conclusions: A combination of microneedling and chemical peeling produces the best, objectively measured effects 
in the treatment of atrophic post-acne scars. All examined treatments, even if not producing a clinically significant 
treatment outcome, improve patients’ HRQoL.
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Introduction

Acne vulgaris is a common, chronic disease [1], most 
often affecting young adults from around age 11, with 
a peak incidence around the age of 16 [2], and persisting 
in some individuals into their 20s or even 30s [3]. The 
majority of acne vulgaris cases can be classified as mild 

(~85%), however about 15% of the afflicted develop the 
severe form of acne which can result in various forms 
of scarring [1, 2]. Acne is almost always associated with 
a high psycho-social burden, which often leads to the de-
velopment of anxiety disorders or depression [4]. Studies 
show that patients with acne display a severe decrease in 
their health-related quality-of-life (HRQoL), comparable 
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to that of patients with other severe chronic diseases 
such as diabetes, arthritis, and asthma [5, 6].

One of the most commonly encountered complica-
tions of acne is permanent atrophic scarring, which se-
verely impacts patients’ HRQoL and is often difficult to 
treat [7]. Through an inflammatory process, acne leads to 
damage of the sebaceous follicles, impairs their healing 
and finally results in scar formation [8]. It has been demon-
strated that patients with a tendency to develop post-acne 
scarring have an altered cell inflammatory profile, which 
results in a prolonged inflammatory response. It is this 
tendency that leads to collagen destruction and is associ-
ated with atrophic scar development [9]. Scar formation 
is mostly encountered in moderate and severe inflamma-
tory forms of acne but some mild form can also result in 
this complication [10]. Acne scarring significantly impairs 
patients HRQoL, leading to loss of confidence, decreased 
social functioning, and poor emotional well-being [11].

Treatment options for early acne comprise antibiot-
ics, retinoids, and benzoyl peroxide in monotherapy or 
a combination of the previously listed substances and 
chosen systemic medication such as antiandrogens and 
isotretinoin [12, 13]. Treatment of atrophic scars includes 
corrective procedures such as fillers, dermabrasion, la-
ser resurfacing, and microneedling [14]. To date topical 
therapy and ablative modalities such as dermabrasion, 
peelings, and lasers were the main focus of atrophic scar 
therapy but in recent years newer, regenerative medicine 
methods, such as microneedling have gained popularity 
[15]. Ablative procedures base their effectiveness on par-
tial removal of the epidermis to trigger the growth of new 
skin to replace scars [16]. This may result in papillary der-
mis fibrosis, irregular pigmentation, and even excessive 
scarring [17, 18]. On the other hand, percutaneous colla-
gen induction reaches the papillary and reticular dermis 
in a purely mechanical way, minimizing the disruption 
of the epidermis and leading to scarless wound healing 
[19]. However, microneedling being a fairly new treat-
ment modality still lacks strong clinical evidence to fully 
support its use in the treatment of atrophic post-acne 
scars [15]. This is the “call for action”, which has been 
echoed in several papers [15, 20]. This existing knowl-
edge gap led us to design and execute this double-blind 
randomized controlled trial (RCT) to examine the possible 
synergistic effect of the use of microneedling and a com-
bination of trichloroacetic acid, kojic acid and hydrogen 
peroxide in the treatment of post-acne atrophic scars.

Aim

Thus, the aim of this double-blind RCT was to assess 
the clinical effectiveness and patients’ quality-of-life after 
three types of atrophic post-acne scar treatment, namely 
microneedling alone vs chemical peeling alone (a combina-
tion of trichloroacetic acid, kojic acid and hydrogen peroxide) 
vs. a combination of microneedling and chemical peeling.

Material and methods

This double-blind RCT was conducted between Au-
gust and December 2016. A total of 120 patients were 
enrolled into the study, with 118 (98.3%) completing the 
entire course of treatment.

Inclusion and exclusion criteria

The following patient inclusion criteria were used:  
(1) presence of post-acne atrophic scars grade 2–4 accord-
ing to Goodman and Baron (G-B) [21] located on the face, 
(2) age 18 and older, and (3) written, informed consent 
to participate in the study. Study exclusion criteria were:  
(1) active facial skin acne, (2) confirmed tendency to form 
keloid scars, (3) impaired blood clotting (including ongo-
ing anticoagulant treatment), (4) oral glucocorticoid use,  
(5) active facial skin infection, (6) pregnancy and lacta-
tion, and (7) lack of consent to participate in the study.

Randomization and blinding

Each of the patients recruited for this study was 
randomized into one of the three treatment groups –  
1) microneedling alone, 2) chemical peeling alone,  
3) combination of microneedling and chemical peeling. 
Patient randomization was performed by a computer al-
gorithm which also allowed to maintain age and gender 
balance between the three treatment groups.

This RCT was a double-blind study, i.e. the patients 
did not know to which treatment group they have been 
assigned and the assessing dermatologists were blinded 
to the procedures performed (the assessing dermatolo-
gists were not the ones treating the patients). Before 
starting the treatment, each patient had been informed 
that he/she is entering a double-blind RCT with three 
treatment arms, and that he/she will be assigned to one 
of the treatment arms and will only be informed which 
treatment arm it was after the study finishes. If at the 
end of the study the patient was not satisfied with the 
overall cosmetic result, he/she was offered complimen-
tary treatment using the treatment arm showing the best 
results in this trial. The exact way of patient blinding dur-
ing the treatment procedures is described in “Treatment 
procedures and outcome evaluation” (see below).

Treatment procedures and outcome evaluation

Each patient underwent four treatment sessions. The 
treatment sessions were each performed 20 days apart. 
During each treatment session, the patients’ eyes were 
covered to prevent them seeing the procedures performed. 
Each patient was treated as he/she would be qualified for 
the microneedling and chemical peeling treatment group.

“Placebo-microneedling” was performed using 
a “placebo-dermapen” (“placebo-dermapen” had the 
same shape, size and colour as a normal dermapen but 
was equipped with blunt needles that did not pierce the 
patient’s skin). The use of the “placebo-dermapen” was 
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pretested on 10 patients (5 males and 5 females). Each 
patient, during a routine microneedling procedure, was 
blindfolded and anaesthetic cream was applied on their 
face as described in Appendix 1. Each patient had “real” 
microneedling performed on one half of their face, and 
“placebo-microneedling” on the other half, for 10 min 
each. After this procedure the patients were asked 
whether they felt any differences in the procedure being 
performed on their face. Only 1 in 10 patients told he felt 
a difference but was not able to tell on which half of his 
face the “placebo dermapen” was used.

Microneedling and chemical peeling treatment
group (MN + CP group)

Each session included microneedling performed us-
ing an automatic dermapen (Dermapen, Revisage, Po-
land) and the use of a combination of trichloroacetic acid 
(33%), kojic acid (5%) and hydrogen peroxide (5%) (prod-
uct name PRX-T33; WIQOmed; Italy). A detailed descrip-
tion of the treatment protocol is attached as Appendix 1. 
Each treatment session in each patient was performed 
by the same physician (specialist in dermatology and 
aesthetic medicine; with 10 years of experience in treat-
ing skin disorders).

Chemical peeling treatment group (CP group)

For patients qualified to chemical peeling treatment 
alone, the treatment protocol followed the same steps 
as described in Appendix 1 with the exception of step  
7 (microneedling) where the dermapen was replaced with 
the “placebo-dermapen”. The patient had his/hers eyes 
covered and anaesthetic cream applied and thus did not 
feel the difference between microneedling and “placebo-
microneedling”.

Microneedling treatment group (MN group)

For patients qualified to microneedling treatment 
alone, the treatment protocol followed the same steps 
as described in Appendix 1 with the exception of steps 
5, 6 and 8 (application of chemical peeling) where the 
chemical peeling tested was replaced with the placebo 
peel (pH 2.0 hydrochloric acid in polyethylene glycol ve-
hicle 45M). The patient had his/hers eyes covered and 
anaesthetic cream applied and thus did not feel the dif-
ference between either application.

Regardless of the treatment group, before each treat-
ment session each patient received a detailed, oral and 
written explanation of the entire treatment (procedures 
to be conducted, their potential risks and benefits). Af-
ter each treatment session the patient was instructed 
to use silicone gel on their facial skin during the night 
and the NoScar cream (AZ Medica, Poland) during the 
day throughout the entire duration of the treatment (all 
four treatment sessions, the intervals between them, and  
20 days after the last treatment session). Additionally 

each patient was instructed that for the duration of the 
entire treatment he or she should use, for the treated 
skin, an SPF50 cream, avoid sunlight exposure, and 
should not use sauna or the swimming pool.

One day before the first treatment session and 30 days 
after the last treatment session, each patient facial skin 
was assessed by two independent physicians (special-
ists in dermatology, each with 10 years of experience in 
treating skin disorders; the assessing dermatologists were 
not the ones treating the patients and were blinded to 
the procedures performed) using the G-B scale [21]. At 
the same two time-points each patient face was photo-
graphed, in both cases in the same lighting conditions. In 
addition, 1 day before the first treatment session and 30 
days after the last treatment session each patient filled in 
the Polish version of the Dermatology Life Quality Index 
(DLQI) [22], a ten-question questionnaire used to measure 
the impact of skin disease on the patients’ HRQoL.

Ethics

The protocol of this study has been approved by the 
Bioethical Committee at the Medical University of Lodz, 
registry number RNN/112/16/KE. Each patient gave their 
informed and written consent to participate in this study. 
The study has been performed in accordance with the 
ethical standards laid down in the 1964 Declaration of 
Helsinki and its later amendments.

Statistical analysis

To analyse the data, descriptive statistics (mean, 
standard deviation, percentage distribution) were used. 
To compare the differences in scale scores between two 
groups, the U Mann-Whitney test was used (due to the 
non-normal distribution of analysed data). To compare 
scores between three groups, the ANOVA test (with 
Tukey’s HSD post-hoc test) was used. Correlations be-
tween patients’ age, clinical outcome and changes in 
HRQoL were performed using Spearman’s rank-order 
correlation (due to the non-normal distribution of ana-
lysed data).

Agreement between the two assessors using the G-B 
scale (pre- and post-treatment) was assessed using Co-
hen’s k coefficient.

The significance level was set at p < 0.05. Statistical 
analysis was conducted using computer software Statis-
tica 10.0 PL by StatSoft Poland.

Results

During the 5-month recruitment period, a total of 
120 patients were approached and agreed to take part 
in the study (94 females – 78.3% and 26 males) (mean 
age of 30.14 ±3.64 years; range: 18–45 years). Further 
information on the three treatment groups is presented 
in Table 1.
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In the MN + CP group, out of the 40 patients, 38 (95%) 
completed the study. Two females did not complete the 
study due to facial skin discoloration which occurred 
after the patients did not follow the post-treatment in-
structions of using SPF50 cream and avoiding sun expo-
sure. Apart from the 2 patients, no major treatment-relat-
ed side effects were noted in any of the patients during 
this trial. In the CP and in the MN groups all the patients 
completed the study.

Cohen’s k coefficient, as a measure of agreement 
between the two assessors using the G-B scale, was 

0.90–0.91 and 0.93–0.94 for pre- and post-treatment as-
sessment, respectively for the three treatment groups, 
showing excellent agreement between the assessing 
physicians.

Clinical outcomes (Goodman and Baron scale)

An in-depth description of the clinical outcomes is 
presented in Tables 1 and 2. Overall, only in the MN + CP 
group there was a statistically significant improvement 
according to the G-B scale post-treatment (2.87 ±0.83 vs. 

Table 1. Treatment groups’ characteristics, clinical outcomes and health-related quality-of-life

Parameter MN + CP
(n = 38)

CP alone
(n = 41)

MN alone
(n = 40)

P-value  
(MN + CP  

vs. CP)

P-value 
(MN + CP 
vs. MN)

P-value 
(CP vs. MN)

P-value (ANOVA 
for three groups 

comparison)

Number of males 
and females

10 M/28 F 8 M/33 F 10 M/30 F – – – –

Mean age (SD) 30.65 (9.08) 28.45 (5.23) 31.33 (7.54) 0.39 0.91 0.19 0.19

G-B before Tx 2.87 (0.83) 2.50 (1.03) 2.88 (0.98) 0.20 1.00 0.18 0.13

G-B after Tx 2.03 (1.16)
p = 0.0005

2.28 (0.95)
p = 0.32

2.55 (0.92)
p = 0.13

0.52 0.07 0.46 0.08

DLQI before Tx 13.42 (6.05) 6.60 (4.19) 10.30 (6.36) < 0.0001 0.04 0.01 < 0.0001

DLQI after Tx 7.63 (5.15)
p < 0.0001

4.63 (3.79)
p = 0.03

7.30 (5.46)
p = 0.03

0.02 0.95 0.04 0.01

MN – microneedling, CP – chemical peeling, G-B – Goodman and Baron scale, DLQI – Dermatology Life Quality Index, Tx – treatment, M – males, F – females. 
Numbers in brackets give standard deviation. The p-values given in the “after Tx” cells refer to the pre- and post-treatment comparison. Bold marks statistical 
significance.

Table 2. Clinical outcomes and health-related quality-of-life results sub-analysis according to gender

Parameter MN + CP
(n = 38)

CP alone
(n = 41)

MN alone
(n = 40)

P-value 
(MN + CP vs. CP)

P-value 
(MN + CP vs. MN)

P-value 
(CP vs. MN)

P-value (ANOVA 
for three groups 

comparison)

Number of males 
and females

10 M/28 F 8 M/33 F 10 M/30 F – – – –

Females:

Mean age (SD) 31.13 (9.56) 28.33 (5.09) 31.60 (8.00) 0.33 0.97 0.21 0.19

G-B before Tx 2.86 (0.83) 2.42 (1.02) 2.87 (1.02) 0.19 1.00 0.16 0.11

G-B after Tx 1.89 (1.11)
p = 0.0005

2.21 (0.95)
p = 0.39

2.50 (0.92)
p = 0.15

0.43 0.06 0.48 0.07

DLQI before Tx 12.89 (6.26) 6.58 (4.29) 10.70 (6.44) 0.0001 0.31 0.01 < 0.0001

DLQI after Tx 7.07 (5.04)
p = 0.0003

4.67 (3.92)
p = 0.06

7.27 (5.46)
p = 0.03

0.13 0.99 0.09 0.06

Males:

Mean age (SD) 29.00 (6.94) 29.00 (5.85) 30.5 (5.83) 1.00 0.85 0.87 0.83

G-B before Tx 2.90 (0.83) 2.86 (0.99) 2.90 (0.83) 1.00 1.00 1.00 0.99

G-B after Tx 2.40 (1.20)
p = 0.29

2.57 (0.90)
p = 0.55

2.70 (0.90)
p = 0.65

0.93 0.78 0.96 0.81

DLQI before Tx 14.90 (5.11) 6.71 (3.69) 9.10 (5.97) 0.006 0.05 0.06 0.006

DLQI after Tx 9.20 (5.15)
p = 0.023

4.43 (3.06)
p = 0.20

7.40 (5.46)
p = 0.56

0.11 0.68 0.40 0.13

MN – microneedling, CP – chemical peeling, G-B – Goodman and Baron scale, DLQI – Dermatology Life Quality Index, Tx – treatment, M – males, F – females. 
Numbers in brackets give standard deviation. The p-values given in the “after Tx” cells refer to the pre- and post-treatment comparison. Bold marks statistical 
significance.
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2.03 ±1.16, respectively; p = 0.0005) (Table 1, Figure 1). 
This was similar for the female only subgroup where 
only MN + CP treatment led to a statistically significant 
improvement according to the G-B scale post-treatment 
(2.86 ±0.83 vs. 1.89 ±1.11, respectively; p = 0.0005)  
(Table 2). However, no treatment led to an improvement 
according to the G-B scale post-treatment in the male 
subgroup (all p’s > 0.05) (Table 2).

In the MN + CP group, out of 30 females, 25 (83.3%) 
experienced an improvement of facial skin look post-
treatment, measured by the G-B scale, by one or more 
grades. Five (16.7%) female patients did not experience 
any improvement of facial skin look post-treatment (4 of 
which were G-B grade 4). Out of the 10 males, 5 (50%) 
experienced an improvement of facial skin look post-
treatment, measured by the G-B scale. Five (50%) male 
patients did not experience any improvement of facial 
skin look post-treatment (3 of which were G-B grade 4).

In the CP group, out of the 33 females, 8 (24.2%) ex-
perienced an improvement of facial skin look post-treat-
ment, measured by the G-B scale, by one or more grades. 
Twenty-five (75.8%) female patients did not experience 
any improvement of facial skin look post-treatment. Out 
of the 8 males, 2 (25%) experienced an improvement of 
facial skin look post-treatment, measured by the G-B 
scale. Six (75%) male patients did not experience any im-
provement of facial skin look post-treatment. Lack of im-
provement post-treatment in the CP group affected both 
females and males with G-B grades ranging from 1 to 4.

In the MN group, out of the 30 females, 11 (36.7%) 
experienced an improvement of facial skin look post-treat-
ment, measured by the G-B scale, by one or more grades. 
Nineteen (63.3%) female patients did not experience any 
improvement of facial skin look post-treatment. Out of the 
10 males, 2 (20%) experienced an improvement of facial 
skin look post-treatment, measured by the G-B scale. Eight 
(80%) male patients did not experience any improvement 

of facial skin look post-treatment. Lack of improvement 
post-treatment in the CP group affected both females and 
males with G-B grades ranging from 1 to 4.

HRQoL

An in-depth description of the patients’ HRQoL is pre-
sented in Tables 1 and 2. Overall, patients in all three treat-
ment groups experienced a statistically significant im-
provement in their HRQoL post-treatment (all p’s < 0.05) 
(Table 1). When assessing gender subgroups, females ex-
perienced a statistically significant improvement in their 
HRQoL only after MN + CP (12.89 ±6.26 vs. 7.07 ±5.04;  
p = 0.0003) and MN (10.70 ±6.55 vs. 7.27 ±5.46; p = 0.03) 
treatment. CP treatment was on the verge of statistical 
significance (6.58 ±4.29 vs. 4.67 ±3.92; p = 0.06). In the 
male subgroup, only MN + CP treatment led to a statisti-
cally significant improvement in HRQoL post-treatment 
(14.90 ±5.11 vs. 9.20 ±5.15; p = 0.023).

In the MN + CP group, all 40 patients, with the ex-
ception of 1 female and 1 male (G-B grade 3 and 4 re-
spectively), experienced an improvement in their HRQoL 
post-treatment.

In the CP group, 2 females’ (G-B grade 1 and 3, both 
with no change post-treatment) HRQoL did not change 
after treatment.

In the MN group, 2 patients’ (female G-B grade 2 and 
male G-B grade 4 both with no change post-treatment) 
HRQoL did not change after treatment, and 1 male’s 
HRQoL (G-B grade 4 with no change post-treatment) 
worsened (minor change from 4 to 5 points).

Correlations between clinical outcome
and changes in HRQoL

MN + CP treatment group

When correlating DLQI and G-B pre-treatment sco
res, there were statistically significant, moderately 

Figure 1. Patient photographs pre- and post-treatment with microneedling and chemical peeling in the treatment  
of atrophic post-acne scars

Before After Before After
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strong positive correlations for the overall patient group  
(R = 0.51; p = 0.0011), as well as for female patients  
(R = 0.50; p = 0.0067), but statistically insignificant for 
male (R = 0.54; p = 0.11) patients.

When correlating DLQI and G-B post-treatment 
scores, there were statistically significant, strong posi-
tive correlations for the overall patient group (R = 0.80;  
p < 0.00001), as well as for female (R = 0.77; p < 0.00001) 
and male (R = 0.86; p = 0.0014) patients.

CP treatment group

When correlating DLQI and G-B pre-treatment sco
res, there were statistically significant, moderately 
strong positive correlations for the overall patient group  
(R = 0.55; p < 0.00001), as well as for female patients 
(R = 0.58; p < 0.00001), but statistically insignificant for 
male (R = 0.65; p = 0.08) patients.

When correlating DLQI and G-B post-treatment 
scores, there were statistically significant, strong posi-
tive correlations for the overall patient group (R = 0.60; 
p < 0.00001), as well as for female (R = 0.60; p = 0.0002) 
and male (R = 0.69; p = 0.06) patients.

MN treatment group

When correlating DLQI and G-B pre-treatment scores, 
there were statistically significant, moderately strong pos-
itive correlations for the overall patient group (R = 0.54; 
p = 0.0003), as well as for female patients (R = 0.62;  
p = 0.0003), but statistically insignificant for male (R = 0.24; 
p = 0.50) patients.

When correlating DLQI and G-B post-treatment 
scores, there were statistically significant, strong posi-
tive correlations for the overall patient group (R = 0.58;  
p < 0.00001), as well as for female (R = 0.64; p = 0.0001) 
and male (R = 0.41; p = 0.24) patients.

Discussion

Post-acne atrophic scars are a major dermatological 
challenge, for which numerous treatment options, vary-
ing in their skin-related invasiveness, have been devised 
[14, 15]. This dermatological problem has a major impact 
on patients’ HRQoL, leading to numerous psychologi-
cal problems including decreased self-confidence, with 
potential decreased employability and embarrassment  
[23, 24], as well as possible negative perception by the 
society [25]. The above warrants further research into ex-
isting and novel treatment options for post-acne atrophic 
scars, including microneedling with or without adjuvant 
treatments. This is why the aim of this prospective co-
hort study was to assess the clinical effectiveness and 
patients’ quality-of-life after atrophic post-acne scar 
treatment using microneedling and a combination of tri-
chloroacetic acid, kojic acid and hydrogen peroxide.

The present study has shown that, taking into ac-
count all treated patients, only microneedling with ad-

juvant treatment using PRX-T33 produces a clinically 
significant improvement, as measured by the Goodman 
and Baron scale. A more in-depth analysis according to 
gender has revealed that no treatment from the three 
tested treatment types managed to produce clinically 
significant results in males. However, a more qualitative 
analysis (based on a case-by-case improvement of G-B 
scores post treatment) of male results has shown that 
MN + CP treatment produced the best effects from the 
three tested treatment types. When assessing patients’ 
HRQoL, taking into account all treated patients, all treat-
ments managed to produce a significant improvement in 
HRQoL. This highlights the importance of proper patient-
doctor communication (as to the potential, beneficial 
treatment outcomes, regardless of treatment), as well as 
the significance of patients’ wants and beliefs towards 
the potential treatment success. However, again a more 
in-depth analysis according to gender has revealed that 
MN + CP treatment managed to produce a clinically sig-
nificant result in male patients.

It is also important to note that no major treatment-
related side effects were noted during this study (regard-
less of the treatment used), which further proves that 
microneedling with adjuvant treatment using PRX-T33 
is a safe treatment option for post-acne atrophic scars.

This study has two main limitations. Firstly, the bal-
ance of males and females in each of the treatment 
groups favours females. This could partially explain the 
statistically insignificant results obtained in the male 
subgroup. This imbalance was caused by the fact that 
this was a single-centre RCT and thus was subjected to 
certain recruitment restrictions. However, the authors of 
this study, through proper planning and randomization 
achieved an almost perfect gender balance among the 
three treatment groups. Secondly, this RCT reports only 
early post-treatment outcomes. Reporting long-term or 
even medium-term outcomes would certainly add value 
to the study, however it was not possible due to the fact 
that this RCT was carried out in a rural area. This and the 
negative attitude of patients towards follow-up prohib-
ited us from reporting long-term results. However, this 
fact does not diminish the value of the short-term re-
sults reported in this paper. A potential third limitation is 
the fact that an analysis of treatment effect according to 
age was not possible as the majority of treated patients 
were young adults (approximately 25–30 years of age). 
However, patients at such an age were chosen on pur-
pose to create a more homogeneous group for clinical 
assessment.

Conclusions

Combination of microneedling and chemical peeling 
produces the best, objectively measured effects in the treat-
ment of atrophic post-acne scars. Using the tested treat-
ments it is easier to produce clinically beneficial results in 
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women than in men. All examined treatments, even if not 
producing a clinically significant treatment outcome, im-
prove patients’ HRQoL. However, when assessing males and 
females separately, only the MN + CP treatment managed to 
improve HRQoL in males. The authors of this double-blind 
RCT recommend using microneedling and chemical peeling 
together to produce the best possible results when treating 
atrophic post-acne scars.
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Appendix 1. Full treatment protocol (microneedling 
and chemical peeling)

1.	This protocol describes a single session of micronee-
dling and chemical peeling

2.	Facial skin disinfection and drying
3.	Application of the anaesthetic cream (Emla pre-

scription cream, 5% lidocaine and 5% prilocaine) on 
the area planned for treatment for approximately  
30–45 min (until full anaesthetic effect is obtained)

4.	Removal of the anaesthetic cream
5.	Re-disinfection and re-drying of the skin
6.	Manual application of PRX-T33 acid (nitrile gloves used 

only) through massaging the entire skin area planned 
for treatment, until full PRX-T33 absorption occurs

7.	Re-application of step 5 three times (to apply a total of 
3 layers of PRX-T33; each layer applied 10 min apart)

8.	Twenty minutes after the last application of PRX-T33 
microneedling is performed with the use of an auto-
matic dermapen (Dermapen, Revisage, Poland) on the 
facial skin area planned for treatment. Needle pene-
tration depth was set to 2 mm. Microneedling lasts  
20 min

9.	Re-application of PRX-T33 (additional single layer) im-
mediately after the completion of microneedling. This 
layer is left for 20 min

10.	 Washing of the entire treated skin area with running 
water for approximately 5 min

11.	 Application of saline-soaked swabs on the treated skin 
area for 10 min. Next, application of an ice compress 
on the same skin area for 10 min


