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Abstract
Introduction: Acne vulgaris is a common problem, particularly among adolescents, which is usually resistant to monotherapy.
We evaluated the efficacy and safety of a combination of azelaic acid (AA) 5% and erythromycin 2% gel (AzE) compared with
AA 20% or erythromycin 2% gels in facial acne vulgaris.Methods: We conducted a 12-week, multicenter, randomized double-
blind study on 147 patients with mild-to-moderate acne vulgaris. Four treatment group were determined (placebo,
erythromycin, AA and AzE) and followed in 4-week intervals for 12 weeks, except the placebo group which was changed
to routine treatment after 4 weeks. Results: The combination of AA 5% and erythromycin 2% gel significantly reduced the
number of papules, pustules and comedones compared with placebo (p < 0.001), erythromycin 2% (p < 0.01) or AA 20%
(p < 0.05). The incidence of adverse effects observed in patients treated with AzE (27%) was less than that with erythromycin
2% (54%) and AA 20% (45%). Conclusions: The combination of AA 5% and erythromycin 2% produced more potent
therapeutic effects in comparison with erythromycin 2% or AA 20% alone, and with fewer side effects.
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Introduction

Acne development is attributed to a constellation of
factors including pilosebaceous follicle hyperkeratini-
zation (plugging); increased sebaceous gland activity;
increased bacterial colonization of pilosebaceous
units; and perifollicular inflammation (1). No single
topical agent has been developed to overcome all of
these factors. So, combination therapy that often
includes an antibiotic and an agent to reduce plug
formation has become the mainstay of treatment of
mild-to-moderate acne (2).
Azelaic acid (AA), an aliphatic dicarboxylic acid, is

an effective treatment in mild-to-moderate acne vul-
garis, with efficacy comparable to other approved

treatments including benzoyl peroxide, erythromycin,
and tretinoin (3–6). It has a predominant antibacterial
activity, though is not classified classically as an anti-
biotic, a modest comedolytic effect, and it reduces
sebum production on the forehead, chin and the
cheek alone or in combination with other treatments
(2,7–9).
Erythromycin is a bacteriostatic macrolide that can

be used as a topical or systemic treatment for acne
vulgaris (10). Topical antibiotics are often used for
mild-to-moderate acne, while systemic antibiotics are
reserved for moderate-to-severe inflammatory ones
(11). Increasing resistance to antibiotics in Propioni-
bacterium acnes strains has become a challenge in the
further usefulness of erythromycin as a single
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therapeutic agent for acne (12). A combination of
antibiotics with other agents has been investigated to
cope with this problem. Moreover, in combination
therapy, the synergistic action of different anti-
bacterial mechanisms can produce better outcome,
more convenience for patients, and fewer adverse
effects along with a lower possibility of resistance
than a single agent (13–17).
In the present study, we evaluated the effects of a

combination of AA 5% and erythromycin 2% (AzE)
on mild-to-moderate acne vulgaris.

Patients and methods

This study was performed on patients with mild-to-
moderate facial acne vulgaris referred to three derma-
tology clinics betweenMarch 2008 and February 2009.
Inclusion criteria were: age between 14 and

40 years, mild-to-moderate forms of acne vulgaris
with at least 10 inflammatory lesions on the face
(with a maximum of three nodules).
The following patients were excluded at the begin-

ning of the study: patients with other types of acne
such as acne conglobata, acne fulminans and acne
secondary to pregnancy or lactation; those suffering
from other skin diseases such as psoriasis, dermatitis,
and papulopustular rosacea, which affect the treat-
ment course; patients with a history of hepatic or
kidney disease, allergic drug reaction, malnutrition,
or those receiving topical or systemic anti-acne anti-
biotic therapy within 45 days or isotretinoin within
6 months before the beginning of the study; in addi-
tion, anyone taking drugs such as theophyllin, phe-
nytoin, barbiturates, carbamazepine, cyclosporine,
warfarin, ergotamine and triazolam within 1 week
before the beginning of the study.
A total of 147 patients (86 males, 58% and 61

females, 42%) were included. The mean age of
patients in the placebo group, AA 20% group, eryth-
romycin 2% group and the AzE group was 20.75 ±
1.83, 19.24 ± 2.45, 22.1 ± 1.89 and 20.33 ± 2.43,
respectively. The patients were randomly assigned to
four treatment groups: (I) topical placebo gel
(hydroxypropyl cellulose, propylene glycol, ethyl alco-
hol, and deionized water), with a similar appearance to
active treatment gels, for 4 weeks and then returned to
routine treatment determined by the dermatologist;
(II) AA 20% gel; (III) erythromycin 2% gel; and (IV)
AA 5% + erythromycin 2% gel (AzE). The patients
were instructed to apply the gels twice daily for
12 weeks. Both the patients and their dermatologists
were blinded about the type of treatment.
Before starting the treatment the lesion numbers

were counted by a dermatologist and the impressions

of the patients about the severity of their acne were
sought. The disease status was evaluated every
4 weeks by a dermatologist. In each session, the total
numbers of lesions (papules, pustules and comedo-
nes) were counted. The photography, evaluation of
adverse effects and patient satisfaction were per-
formed in week 12 (in the case of the placebo group,
these variables were evaluated at week 4 and then the
patients returned to routine treatments). Patient
satisfaction was rated as: 0: very unsatisfied, 1:
unsatisfied, 2: moderately satisfied, 3: satisfied, 4:
very satisfied. Adverse effects including scaling, pru-
ritus, erythema, dry skin and oiliness were evaluated
at each visit.
Results obtained from the lesion counts, overall

disease severity and improvement, as well as patient
satisfaction were analyzed by comparing the data
between and within groups. SPSS 14 was used for
statistical analysis. A paired-sample t-test was used for
comparison of pre- and post-treatment results. One-
way analysis of variance (ANOVA) and then post-hoc
analysis (Tukey test) was performed for assessing
specific group comparisons in the case of lesion
counts between different groups. The severity of
symptoms graded by the physician and patient
satisfaction scores were analyzed using the Mann–
Whitney U-test. The incidence of adverse reactions
was compared among groups using a contingency
table c2 test. A p-value < 0.05 was considered statis-
tically significant.

Results

A total of 106 of 127 non-placebo patients completed
the study. The majority of drop-outs were due to the
long distance some patients had to travel to follow-up
appointments or due to the high expectations of some
to see dramatic results in just a few days. The number
of inflammatory lesions (papules and pustules) and
non-inflammatory lesions (open and closed comedo-
nes) are shown in Table I. Within-group analysis
revealed a significant reduction of papules and pus-
tules from week 4 in all treatment groups (p < 0.01 for
erythromycin 2%, and p < 0.001 for AA 20% and
AzE), except placebo. The number of open and
closed comedones also showed a significant reduction
in these groups of patients (p < 0.001).
In each session, the mean number of lesions, as well

as the mean change from baseline, were compared
among the different groups. After 4 weeks, the num-
ber of papules, pustules and comedones were reduced
significantly in all treatment groups compared with
the placebo group (p < 0.001). The effects of AA 20%
on reducing the number of papules and pustules at
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weeks 8 and 12 was more than erythromycin 2%
(p < 0.05), but the difference in the number of com-
edones became significant just after 12 weeks of
treatment. In the group treated with AzE, a significant
reduction in the number of all lesions (inflammatory
or non-inflammatory) compared with AA 20% and
erythromycin 2% was observed at weeks 4, 8 and 12
(p < 0.05 and p < 0.01, respectively).
Patient satisfaction is shown in Table II. Detailed

analysis did not show a statistical difference between
AA 20% and erythromycin 2%, whereas patients in
group AzE showed significantly more satisfaction
compared with AA 20% or erythromycin 2%
(p < 0.05), with 80% of them satisfied or very satisfied.
At least one adverse effect was shown in 42% of

patients (Table III): 16 (45%) AA 20% patients, 17
(54%) erythromycin 2% patients, and 11 (27%) AzE
patients showed adverse effects because of treatment

(Table III). Adverse effects were significantly lower in
patients treated with AzE compared with other groups
(p < 0.05). The most common adverse effects in the
total study population were pruritus (10 patients;
9.4%) and erythema (10 patients; 9.4%). Although
bothersome, the adverse effects did not lead to
patients quitting treatment.

Discussion

To our knowledge, this is the first study evaluating the
combination of AA 5% and erythromycin 2% for the
treatment of acne vulgaris. The results showed that
this combination was significantly more effective than
AA 20% or erythromycin 2% alone in decreasing the
number of comedones and inflammatory lesions.
Moreover, AzE showed its effect on reducing lesions

Table II. Patient satisfaction of treatments at week 12 of the study.

Treatments

Satisfaction grade obtained from patients

4 3 2 1 0 Total

Azelaic acid 20% 8 (22.86) 13 (37.14) 9 (25.71) 4 (11.43) 1 (2.86) 35

Erythromycin 2% 7 (22.58) 9 (29.03) 9 (29.03) 4 (12.90) 2 (6.45) 31

AzEa, b 11 (27.5) 21 (52) 6 (15) 2 (5) 0 40

Data are shown as the number and percent of patients belonging to each grade regarding patient judgment of the therapeutic effect of different
treatments at the end of the study (week 12). 0: Very unsatisfied; 1: unsatisfied; 2: moderately satisfied; 3: satisfied; 4: very satisfied.
ap < 0.05 compared with the azelaic acid 20% group and bp < 0.05 vs erythromycin 2% patients.

Table I. Mean lesion count at week 0 (before any treatment) and weeks 4, 8 and 12.

Week n Placebo gel Azelaic acid 20% Erythromycin 2% AzE

Papules

0 147 20.62 ± 1.02 23.14 ± 1.53 18.11 ± 1.7 22.40 ± 1.2

4 142 22.22 ± 1.64 14.02 ± 0.78a 10.62 ± 0.92b 8.53 ± 0.62a

8 116 10.21 ± 1.31a 8.16 ± 0.31a 6.01 ± 0.23a

12 106 10.87 ± 0.11a 11.04 ± 0.54b 6.27 ± 0.41a

Pustules

0 147 10.42 ± 0.92 11.26 ± 0.84 12.01 ± 0.62 11.15 ± 0.64

4 142 12.22 ± 1.04 5.9 ± 0.61a 8.21 ± 0.74b 5.72 ± 0.66a

8 116 5.11 ± 0.7a 8.06 ± 0.51b 4.2 ± 0.39a

12 106 5.32 ± 0.41a 7.12 ± 0.27b 4.22 ± 0.3a

Comedones

0 147 29.75 ± 2.8 29.24 ± 3.33 27.64 ± 2.89 30.20 ± 2.63

4 142 30.02 ± 3.0 6.12 ± 0.39a 8.8 ± 0.46a 5.24 ± 0.61a

8 116 5.52 ± 0.71a 7.32 ± 0.51a 2.22 ± 0.21a

12 106 3.29 ± 0.43a 5.36 ± 0.31a 2.28 ± 0.09a

In the case of the placebo group, the signs were evaluated only at weeks 0 and 4.
ap <0.001 and bp < 0.01 compared with the baseline values (week 0). In each group the values on weeks 4, 8 and 12 were compared with the
value at baseline. (Paired sample t-test was used for comparisons of values before and after treatment.)
Data presented as mean ± SD.
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faster than the two other treatments. Evaluation of
disease severity, side effects, and patient satisfaction
confirmed there were more significant and fewer
harming effects of AzE compared with the two other
single treatments.
A reduces keratinocyte proliferation and modulates

epidermal differentiation, the mechanisms that
involve inhibition of DNA and protein synthesis
(18). Moreover, AA possesses bacteriostatic activity
and acts on both aerobic and anaerobic bacteria,
including P. acnes (19). AA also acts as a competitive
inhibitor of mitochondrial oxidoreductases (20) and
has an inhibitory effect on 5-alpha-reductase, so it
may be effective in acne treatment in which the role
of androgenic hormones has been demonstrated
previously (21,22).
The present study confirmed the results of previous

clinical trials that evaluated the effects of AA 20% on
acne (23,24). However, the main propose of this study
was the evaluation of an AA 5% and erythromycin 2%
combination to achieve an effective compound with a
low rate of adverse effects. The anti-inflammatory
effects of erythromycin 2% potentiated the thera-
peutic properties of AA 5% as both inflammatory
and non-inflammatory lesions were decreased signif-
icantly compared with each treatment alone
(Table III). Previously, combination therapies with
AA have demonstrated more efficacy than a single
agent. Most of these combinations include AA and an
antibiotic (25,26). There have also been studies car-
ried out on a combination of erythromycin with other
agents including zinc acetate (26), tretinoin (27), and
benzoyl peroxide (13). The results of the present
study suggest that erythromycin 2% is an effective
supplement in the treatment of acne vulgaris with AA
5%. After 4 weeks an attenuated response to treat-
ment was seen in almost all groups. Perhaps this is due
to the natural course of acne in which the physician
usually modifies the treatment, but in this study we
continued the same treatment. This can be inter-
preted as necessity of exact follow-up of acne patients

in order to modify the medication if the situation
aggravates or reaches a plateau.
In conclusion, the present study has demonstrated

that AzE effectively reduced the number of inflam-
matory and non- inflammatory acne lesions and was
more potent and had fewer adverse effects than AA
20% or erythromycin 2% alone. AzE also gave more
patient satisfaction. These results suggest that the
combination of low concentrations of AA with an
appropriate antibiotic may give a better clinical out-
come with fewer unwanted effects in the treatment of
acne vulgaris.
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