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Objectives: The aim of this study was to compare the efficacy and tolerability of 20% trichloroacetic acid (TCA) peel with 15% azelaic acid 
gel, a standard antiacne topical treatment. 
Materials and methods:  51 patients aged between 16-40 years, with mild and moderate acne, were randomized into two groups. Before 
the treatment were investigated the patients clinical features and hygienic habits, the previous antiacne treatments and feed-back to them. No 
cases under treatment with contraceptive pills or antiacne medication that could interfere with the results, were included. For a period of eight 
weeks, 27 patients (group A) were treated with 15% azelaic acid gel, twice daily, and 24 patients (group B) underwent four sessions of 20% 
TCA peels, at 14 days interval. The efficacy was evaluated by acne lesions counting, at baseline and at 8 weeks. Adverse effects incidence 
(erythema, local skin irritation), as well as the satisfaction degree of patients, were investigated. 
Results: Was observed a mean reduction in the number of acne lesions of 32,36% for the group A and 69,36% for the group B. There was no 
statistically significant difference between the average number of acne lesions before treatment between the two groups. The mean number 
of acne lesions after the treatment was  significantly different (p<0,0001),  20% TCA peels showed superior results than 15% azelaic acid gel. 
Additionally, 96% of patients who underwent TCA peels were very satisfied with the results obtained. 
Conclusions: TCA peel  is an efficient and well tolerated method for the treatment of acne vulgaris.
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Introduction
Despite of progress made in pharmacotherapy, acne vul-
garis is today regarded as a chronic and multifactorial skin 
disease, affecting about 80% of people aged between 11 
and 30 years, mostly teenagers, that requires induction and 
maintenance treatment [1,2]. 

Taking into account the pharmacotoxycological effects 
of the systemic treatment with isotretinoin (metabolic dis-
orders, teratogenicity etc.) or antibiotics (macrolides, tetra-
cyclines), if clinically appropriate, are preferred the topical 
treatment and adjunctive methods of therapy, chemical 
peel being one of these methods. 

Chemical peel  is a popular and affordable treatment, 
proved to be an effective method, leading to aesthetic im-
provment in some skin disorders such as acne vulgaris, 
melasma, post-inflammatory hyperpigmentation, photo-
damage.  It’s an easily to perform procedure, well-tolerated 
and with minimal downtime. Chemical peels are used 
as a first line therapy for acne scars and as an adjunctive 

treatment in all forms of  acne [3]. Superficial peels af-
fect the epidermis and dermal-epidermal interface and 
can be used in nearly all skin types. Epidermal regenera-
tion occurs in 4-5 days post procedure, and the exfolia-
tion is well accepted by patients. Additionaly, new peeling 
agents like β-lipohydroxy acid, have antimicrobial, anti-
inflammatory, antifungal, and comedolytic properties [4]. 
Improvements in skin appearance and textures are due to 
decreasing corneocyte adhesion and increasing dermal col-
lagen, with a concomitant reduction in inflammatory and 
post-inflammatory hyperpigmenatary lesions [4,5]. Peels 
that have been studied for active acne include salicylic 
acid, glycolic acid, β-lipohydroxy acid, mandelic acid, lac-
tic acid, Jessner’s solution and trichloroacetic acid.  TCA is 
the gold standard among the peeling agents, stable, easily 
to perform, with no systemic toxicity, can be removed with 
water, neutralization is not required. Depending on con-
centrantion and the number of coats, can be performed as 
a superficial, medium or deep peel [6,7]. 

Azelaic acid, a naturally occurring saturated dicarbox-
ylic acid, is a well-assesed acne medication in numerous 
clinical trials. Many studies proved its efficacy and safety 
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in the treatment of mild and moderate acne (comedon-
al acne and inflammatory acne), usually as a 20% cream, 
15% and 20% gel for cutaneous applications [8,9,10]. 

Currently, there are no studies to compare the efficacy 
and tolerability of chemical peels with a standard topical 
acne medication. 

The purpose of this study is to compare the efficacy and 
tolerability of 20% trichloroacetic acid (TCA) peels with a 
standard acne topical treatment, azelaic acid gel 15%. 

Other objectives were to evaluate the patients’s satisfac-
tion degree after the treatment, as well as to investigate the 
patients’s knowledge regarding an appropriate facial hy-
giene and the need to have a specialized advice (dermatolo-
gist, aesthetician), in order to avoid disease’s aggravation.  

Materials and Methods
In this study were included 51 patients, aged between 16-
40 years, with mild and moderate acne vulgaris. Inclusion 
criteria were: age between 16-40 years, mild acne (less than 
30 acne lesions on the entire face), or moderate acne (31-
50 acne lesions), based on dermatologist’s diagnosis. 

Patients with severe acne, patients under treatment with 
contraceptive pills or any kind of systemic or topic acne 
medication (isotretinoin, antibiotics, topical products) 
were excluded from this study.

The 51 patients with mild and moderate acne vulgaris 
were randomized into two groups. For a period of eight 
weeks, first group consisted of 27 patients (group A) were 
treated with 15% azelaic acid gel, local applications twice 
daily. The second group (B) consisted of 24 patients, un-
derwent 4 sessions of 20% trichloroacetic acid peels, at 14 
days interval. Postpeel, patients were instructed to apply 
a broad-spectrum sunscreen on a daily basis,  during and 
after the peeling sessions, along with a moisturizing gel in 
unlimited quantities. They were aware that desquamation 
may occur for 3 to 5 days, and they should avoid scratch-
ing the affected skin, in order to prevent hyperpigmentary 
lesions, a commonly side effect of all chemical peels. 

49 patients completed the treatment, two male patients 
of group A withdrew from the study in the first two weeks.

Before the treatment we investigated the patients clini-
cal features and hygienic habits, the previous antiacne 
treatments and feed-back to them. Using a questionnaire, 
patients were asked when the disease started (less than 3 
months, 3-6 months, 7-12 months, more than one year), 
if they ever asked for a specialized advice (family physi-
cian, dermatologist, aesthetician, pharmacist), and if they 
followed any treatment for acne vulgaris. They were asked 
to appreciate the results of previous treatment (good, sat-
isfactory, no results), whether the disease has recurred and 
how long after the treatment (immediately, 1-3 months, 
4-6 months, 12 months or more than one year). 

Using the same questionnaire, patients were asked how 
many times a day they clean their face, and what kind of 
cleansers are using. Were questioned whether they had 
knowledge that an adequate facial hygiene, consisting in 

using a cleanser and a toning lotion for oily/acne-prone 
skin twice a day, could limit the disease’s aggravation.

After the treatment were assessed the efficacy, adverse 
effects incidence (erythema, stinging and local skin irrita-
tion) as well as the satisfaction degree of patients, evaluated 
on a 3 points scale – very satisfied, satisfied, not satisfied. 

The treatment efficacy was assesed by acne lesions count-
ing at baseline and after completing 8 weeks of treatment, 
for group A, and two weeks after the 4th session of 20% 
TCA peel, for group B.

The University ethics commitee approvel no. 99/2014, 
as well as written informed consent of the participants 
were taken.

The data collected was analysed using the programme 
Graphpad Prism 5, paired t-test, unpaired t-test with 
Welch’s correction and Chi-square test.

Results
Out of 49 patients who completed the treatment, 25 were 
male patients and 24 female patients. 22 patients had mild 
acne, whereas 27 moderate acne. The majority of them, 
83,67%, belonged to the age group 16-24 years. For the 
patients belonging to the group A was observed a mean 
reduction in the number of acne lesions of 32,36% (Fig-
ure 1), with a statistically significant difference between the 
average number of acne lesions before and after the treat-
ment 27,44±9,439, respectively 18,56±7,036 (p<0,0001 
for a CI=95%, paired t test) (Table I).

The mean reduction in the number of acne lesions for 
the group B was 69,36% (Figure 2 and 3), with a statisti-
cally significant difference between the average number of 
acne lesions before and after treatment 32,38±10,77, re-
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Fig. 1. 20 years patient, before and after 8 weeks of topical azelaic 
acid 15% gel, twice daily. 
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spectively 9,917±4,442 (p<0,0001 for a CI=95%, paired 
t test) (Table II).

Table I. . Mean number of acne lesions and standard deviation 
before and after the treatment with topical azelaic acid 15% gel. 

Table Analyzed Data 1

Column A vs Column B Pre-treatment vs Post-treatment

Paired t test  

P value P<0.0001

Azelaic acid gel 
15%

Before 
treatment

After  
treatment

Number of values 25 25

Minimum 15,00 9,000

25% Percentile 18,00 11,50

Median 25,00 18,00

75% Percentile 37,50 23,50

Maximum 45,00 34,00

Mean 27,44 18,56

Std. Deviation 9,439 7,036

Std. Error 1,888 1,407

Lower 95% CI 23,54 15,66

Upper 95% CI 31,34 21,46

Table II. Mean number of acne lesions and standard deviation 
before and after 4 sessions of 20% TCA peels.     

Table Analyzed Data 2

Column A vs Column B
Pre-treatment vs  
Post-treatment

Paired t test  

P value P<0.0001

 TCA 20%
Before 

treatment
After  

treatment

Number of values 24 24

Minimum 14,00 3,000

25% Percentile 21,50 6,250

Median 33,00 10,00

75% Percentile 40,50 13,00

Maximum 49,00 19,00

Mean 32,38 9,917

Std. Deviation 10,77 4,442

Std. Error 2,199 0,9067

Lower 95% CI 27,83 8,041

Upper 95% CI 36,92 11,79

There was no statistically significant difference between 
the average number of acne lesions before treatment be-
tween the two groups, 27,44±9,439 for group A, respec-
tively 32,38±10,77 for group B (p=0,0943, CI=95%, un-
paired t test) (Figure 4). 

Nevertheless, the mean number of acne lesions after 
the treatment was significantly different, 9,917±4,442 for 
group B compared to 18,56±7,036 for group A (p<0,0001, 
CI=95%, unpaired t test with Welch’s correction). (Table 
III) TCA 20% peels showed superior results than 15% 
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Figure 2. 34 years patient before and 2 weeks after the 4th ses-
sions of 20% TCA peel.

Fig. 3. 27 years patient before and 2 weeks after the 4th sessions 
of 20% TCA peel.
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azelaic acid gel applied topically twice daily for eight weeks 
(Figure 5).

Table III. Mean number of acne lesions and standard deviation 
after the treatment with azelaic acid 15% gel and 20% TCA peel.

Table Analyzed Data 4

Column A vs Column B
Azelaic acid gel vs 

TCA

Unpaired t test with Welch’s correction  

P value P<0.0001

After treatment Azelaic acid gel 15% TCA 20%

Number of values 25 24

Minimum 9,000 3,000

25% Percentile 11,50 6,250

Median 18,00 10,00

75% Percentile 23,50 13,00

Maximum 34,00 19,00

Mean 18,56 9,917

Std. Deviation 7,036 4,442

Std. Error 1,407 0,9067

Lower 95% CI 15,66 8,041

Upper 95% CI 21,46 11,79

The treatment tolerability was assesed by evaluating 
adverse effects incidence: erythema, stinging, local skin 
irritation. Out of the two patients who discontinued the 
treatment with azelaic acid 15% gel within the first two 
weeks, one patient from group A complained of erythem 
and another one of local skin irritation. In the group treat-
ed with 20% TCA peels, 5 patients (20,83%) complained 
of transient stinging and burning during the procedure. 
Regarding adverse effects incidence, one case of erythema 
was recorded 5 days post procedure (4,17%) and no cases 
of local skin irritation.  

After the treatment, patients were asked to appreciate 
the treatments’s outcomes, and we observed that, of the 24 

patients underwent 20% TCA peels, 95,83% (23 patients) 
declared themselves very satisfied with the procedure’s re-
sults, while within the 25 patients treated with azelaic acid 
15% gel for topical applications, only 10 patients were 
very satisfied, the others were satisfied (11) and not satis-
fied (4) with the results obtained (Figure 6). Was found a 
statistically significant difference between patients’s satis-
faction degree in the two groups (p<0,05, Chi square test).

Even though 91,84% of patients had acne vulgaris for 
over than 3 months, more than half (59,2%) had never 
asked for a specialized advice and never followed an acne 
treatment. 

Regarding the 20 patients which, prior to this study, fol-
lowed an acne treatment, 5 patients considered that the 
treatment had good outcomes, 9 satisfactory results, and 6 
appreciated that did not get any result with the treatment 
followed. In 8 cases the disease has recurred immediately 
after the treatment, in 7 cases 1-3 months later, and 5 pa-
tients discontinued it due to unsatisfactory results.

Relating to hygienic habits and specific dermatophar-
maceutical products that should be used by individuals 
with this pathology, was found that 73,47% did not have 
the necessary knowledge about the rules of hygiene and 
specific products that could help limit the condition gets 
worse. (Table IV) Only 22,45% of patients were cleaning 
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Fig. 4. Graphical comparison of acne lesions’s mean number, 
between azelaic acid gel 15% and 20% TCA peels groups, before 
the treatment.

Fig. 5. Graphical comparison of acne lesions’s mean number, 
between azelaic acid gel 15% and 20% TCA peels groups, after 
the treatment.

Fig. 6. Patients’s satisfaction degree based on a self-assessment.
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their face two times daily, using a cleanser for oily and ac-
ne-prone skin.

Table IV. Patients’s facial hygienic habits.

Hygienic habits
Once 
daily

Two times 
daily

Three 
times daily

Only at 
bath

Any kind of soap 5 7 9 0

Any kind of cleanser 3 0 1 0

Cleanser for oily/acneic skin 4 11 3 0

Only water 3 1 0 2

Discussions
Numerous studies have investigated and demonstrated the 
topical azelaic acid’s efficacy in mild-to-moderate acne vul-
garis. Azelaic acid has anti-inflammatory and antioxidative 
properties,  a predominant antibacterial action  against a 
range of Gram-negative and Gram-positive microorgan-
isms, including Propionibacterium acnes [12,13]. It does 
not induce resistance in P. acnes, showing also,  keratolytic 
and modest comedolytic effects [10,13,14]. It competi-
tively inhibits 5 alpha-reductase, inhibiting the conversion 
of testosterone to 5-dehydrotestosterone, the primary acne 
vulgaris’s causing factor [15]. 

Azelaic acid applied topically is well tolerated, with ad-
verse effects limited to mild and transient local skin irrita-
tion [8].  Is not teratogenic, has no systemic side effects, 
being safe  for acne treatment during pregnancy and lacta-
tion [13,14]. 

Gollnick et al in two independent, randomized, blind-
ed comparative trials suggested that azelaic acid 15% gel 
proved to be as effective as BPO and clindamycin (1%), 
with local side effects (local burning and irritation) less 
than BPO but more pronounced than clindamycin [9]. 

In another study, Gollnick noticed that topical azela-
ic acid has an efficacy comparable to that of tretinoin 
(0.05%), benzoyl peroxide (5%) and topical erythromycin 
(2%) [16].

Our study demonstrated an improvement in inflamma-
tory and non-inflammatory (probably due to its antimi-
crobian and keratolytic effects) acne lesions number using 
azelaic acid gel 15%, applied topically twice daily for 8 
weeks. Was observed a mean reduction in the number of 
acne lesions of 32,36%, with a statistically significant dif-
ference between the average number of acne lesions be-
fore and after the treatment 27,44±9,439, respectively 
18,56±7,036 (p<0,0001 for a CI=95%, paired t test). Goll-
nick et al observed a 70% median reduction of papules and 
pustules (both inflamed lesions), more than that observed 
in our study, 32,36%, probably because of the longer dura-
tion of treatment, 4 months as compared to our 8 weeks. 
Its side effects were less than 5% benzoyl peroxide gel, but 
more pronounced that 1% clindamycin gel [9].   

Iraji et al, in their study observed  that azelaic acid 20% 
gel was more effective on the non-inflammatory lesions 
(probably due its keratolytic effect) than on the inflamma-
tory lesions, and the side effects were minimal [10]. 

All chemical peeling agents, including TCA,  do not 
treat the acne’s main causes. They do not affect the syn-
thesis of testosterone  and its conversion to the active de-
rivative, dihydrotestosterone, which are a main cause of 
acne pathogenesis. They also, do not affect the individual’s 
genetic make-up, which is another predicting factor in 
acne vulgaris [17]. Their mechanism of action consists in 
coagulation of epidermal and dermal proteins, collagen’s 
necrosis, up to the basal layer of epidermis in superficial 
peels or even up to the papillary and reticullary dermis 
in the case of medium and deep peels,   followed by re-
epithelialization from the surviving islets of keratinocytes,  
improving the skin texture and stimulating collagen syn-
thesis [18,19,20]. Chemical peels are known to regener-
ate, restructure and stimulate the skin, providing a quick 
aesthetic improvement. 

TCA is an inexpensive peeling agent, mostly used to 
treat atrophic acne scar by  CROSS Techique (“chemical 
reconstruction of skin scars”). Is a self-neutralizing peel, 
does not require pre-peel care, it is not absorbed systemi-
cally, pigmentary changes are very rare, is more safe and 
less painfull than phenol peel  [17, 21,22]. 

In two open label studies and one pilot study, TCA 
65%-100% proved to be effective and safe in the treatment 
of acne scars in patients with Fitzpatrick skin types IV-V, 
using the CROSS technique [18, 21]. 

Al Waiz et al evaluated the combination of TCA with 
Jessner’s solution in the treatment of acne scars, using a 
medium depth peel. They observed an improvement in all 
patients, except one who had mainly deep atrophic scars.
[22] 

To our knowledge, this is the first study  that com-
pared the efficacy and tolerability of 20% TCA peels with 
a topical standard acne medication. Both therapies have 
been effective  and well tolerated by the patients, a statisti-
cally significant difference between the average number of 
acne lesions before and after treatment was obtained for 
both therapies (27,44±9,439 before and 18,56±7,036 af-
ter azelaic acid 15% gel, respectively 32,38±10,77 before 
and 9,917±4,442 after 20% TCA peels), p<0,0001 for a 
CI=95%, using paired t test in both cases. 

Comparing the two therapies, we noticed a much 
greater reduction in the mean number of acne lesions for 
the group B (69,36%) than that obtained for the group A 
(32,36%). Was found a statistically significant difference, 
9,917±4,442 for group B compared to 18,56±7,036 for 
group A (p<0,0001, CI=95%, unpaired t test with Welch’s 
correction), TCA 20% peels showing superior results than 
15% azelaic acid gel, applied topically twice daily for eight 
weeks. 

Our investigation showed that both regimens had few 
side effects, erythema and local skin irritation (one patient 
for each therapy), but the transient stinging and burning, 
which is a common local side effect of all chemical peel-
ing agents, was more frequent with 20% TCA peels than 
azelaic acid 15% gel, 9,8% respectively 3,92% (calculated 
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on whole group of 51 patients included in the study).
The patients were more satisfied with the TCA peels’s re-

sults, 95,83% declared themselves very satisfied compared 
with 40% of patients treated with azelaic acid applied 
topically. Additionally, was found a statistically significant 
difference between patients’s satisfaction degree in the two 
groups (p<0,05, Chi square test).

All these suggest that 20% TCA peels is more efficient 
than 15% azelaic acid gel for topical applications, in the 
treatment of acne vulgaris. 

As we know, acne vulgaris is considered today a chronic 
and multifactorial skin disease. In order to avoid aggrava-
tion, early advice from a professional (dermatologist, aes-
thetician) is very important. Based on the questionnare, we 
found that less than half patients (40,8% ) had previosly 
refered to a doctor, to get a properly treatment. Out of 
20 patients who followed an acne treatment, 6 appreciated 
that did not get any result with the treatment followed and 
in 8 cases the disease has recurred immediately after the 
treatment. All this suggest that acne vulgaris needs an in-
duction treatment, as well as a maintenance treatment, and 
patient’s continous monitoring by the specialist. 

Our results showed that only 22,45% of patients were 
having enogh knowledge regarding the importance of 
having adequate hygienic habits, cleaning their face two 
times daily using a cleanser for oily and acne-prone skin.  
Deprez, in his book, considers that avoiding comedogenic 
cosmetics, properly cleansing the face using appropriate 
cosmeceuticals, applying topically antiacne creams (treti-
noin, anti-inflammatories, AHAs, tea-tree oil), as post-peel 
care, are very important to improve and maintain the peel-
ing’s results [23]. 

In respect to this, patients’s education is required, em-
phasizing the importance to use appropriate cosmeceuti-
cals, that include cleansing, toning lotions, moisturizers for 
oily and acne-prone skin, in order to prolong and maintain 
the results of any acne treatment.

A limitation of our study is that we did not track the 
efficacy of the both regimens, separately on inflammatory 
and non-inflammatory acne lesions. Another limitation is 
the short period of treatment with azelaic acid gel, other 
authors getting better results on a longer period of time 
(12-16 weeks). 

Conclusions
Our results suggest that TCA peel is an efficient and well 
tolerated method for the treatment of mild-to-moderate 
acne vulgaris, showing better results than topical azelaic 
acid gel, leading to a faster improvement in acne lesions, 
skin texture and appearance.

A higher level of education is required among the teen-
agers especially, regarding the importance of having a 
properly facial hygiene, using appropriate cosmeceuticals, 
that include cleansers, toning lotions, moisturizers for oily 
and acne-prone skin, in order to prolong and maintain the 
results of any acne treatment. 
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