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Introduction
Acne vulgaris, an in!ammatory skin disease with di"er-
ent clinical appearances, is a common problem in most 
adolescents (1–3). #e main pathophysiological mecha-
nisms of acne include: hyperkeratinization of piloseba-
ceous follicles, ampli$ed activity of sebaceous glands, 
and increased bacterial colonization in pilosebaceous 

units as well as perifollicular in!ammation (4). Because 
topical treatment with a single substance is not able to 
remove all involved mechanisms, combining an antibi-
otic with a follicular plugging reducer is often applied as 
an e"ective treatment for mild-to-moderate acne (5).

Among various treatments for mild-to-moderate 
acne vulgaris, a well-known aliphatic dicarboxylic acid, 
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Abstract
Context and objective: Acne vulgaris, an in!ammatory skin disease with di"erent clinical appearances, is a common 
problem in most adolescents. It seems that using combinations of topical agents can decrease resistance to the 
treatment and improve the e#cacy. Therefore, we evaluated the e"ects of azelaic acid (AA) 5% and clindamycin (Clin) 
2% combination (AA-Clin) on mild-to-moderate acne vulgaris.
Materials and methods: The e#cacy and safety of 12-week treatment with AA-Clin in patients with mild-to-moderate 
facial acne vulgaris were evaluated by a multicenter, randomized, and double-blind study. A total of 88 male and 62 
female patients were randomly assigned to one of these treatments: AA 5%, Clin 2%, and combination of them. Every 
4 weeks, total in!ammatory and nonin!ammatory lesions were counted, acne severity index (ASI) was calculated, 
and patient satisfaction was recorded.
Results: Treatment for 12 weeks with combination gel signi$cantly reduced the total lesion number compared with 
baseline (p < 0.01), as well as Clin 2% or AA 5% treatment groups (p < 0.05 or p < 0.01). The percentage of reduction 
in ASI in combination treated group (64.16 ± 6.01) was signi$cantly more than those in the Clin 2% (47.73 ± 6.62, 
p < 0.05) and 5% AA (32.46 ± 5.27, p < 0.01) groups after 12 weeks. Among the patients in the AA-Clin group, 75.86% of 
males were satis$ed or very satis$ed and 85.71% of females were satis$ed or very satis$ed. This trend was signi$cant 
in comparison to the number of patients who were satis$ed with AA 5% or Clin 2% treatment (p < 0.01). Seven 
patients in AA-Clin group (incidence = 22%) showed adverse e"ects that were not statistically signi$cant compared 
to treatment with individual active ingredients.
Discussion and conclusion: The profound reduction in lesion count and ASI by combination therapy with AA-Clin gel 
in comparison to individual treatment with 5% AA or Clin 2% suggested the combination formula as an e"ective 
alternative in treatment of acne vulgaris.
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azelaic acid (AA), is one of the most e"ective compounds, 
with e%cacy equal to that of other approved treatments 
including benzoyl peroxide, erythromycin, and tretinoin 
(6–10). Previously, it has been demonstrated that AA on 
one hand has predominant antibacterial activity and on 
the other hand has a modest comedolytic e"ect. #ese 
properties of AA have made it available to use alone or 
in combination with other treatments in the reduction 
of sebum production on di"erent parts of face including 
forehead, chin, and cheek (5,11–14).

Some antibiotics including oral tetracycline, doxy-
cycline, minocycline, and topical clindamycin (Clin) 
and erythromycin are used in the treatment of acne 
disease (15) and are well known for their antibacterial 
and anti-in!ammatory e"ects, which act by suppress-
ing the growth of propionibacterial species (especially 
Propionibacterium acnes and Propionibacterium granu-
losum). Such treatments e"ectively reduce the severity 
of acne disease (16–17). Topical Clin, a lincosamide 
antibiotic, is used in di"erent countries with di"erent 
formulations in the form of lotions, topical solutions, 
and gels (18–21). Clin appears to be superior in e%cacy 
compared with erythromycin and tetracycline (22). 
Nevertheless, the main problem of treatment with anti-
biotics is increased resistance, which limits their e"ec-
tiveness in treatment of acne disease (23–24). It seems 
that applying the combinations of topical agents that 
include an antibiotic and other antiacne factor (e.g. topi-
cal retinoid, benzoyl peroxide, or AA plus Clin or eryth-
romycin) can decrease resistance to the treatment on 
one hand and also improve e%cacy due to the activity 
of more agents with di"erent mechanisms of action and 
synergistic activity against bacteria (22,25–28).

In the present study, we evaluated the e"ect of a 
combination of AA 5% and Clin 2% (AA-Clin) on mild-to-
moderate acne vulgaris.

Methods
A total of 150 patients with a clinical diagnosis of mild-
to-moderate facial acne vulgaris (with ≥10 facial lesions) 
from three clinics in Tehran were included in the present 
clinical trial study from April 2009 to November 2009. 
#e study groups comprised equal numbers of male 
and female patients. All patients signed written consent 
forms.

Inclusion criteria were age from 14 to 40 years old and 
mild-to-moderate acne vulgaris with at least 10 in!am-
matory lesions on the face.

Exclusion criteria included: 1–Nodulocystic lesions 
(>3), 2—Other types of acne such as acne conglubata or 
fulminans and acne secondary to pregnancy or lacta-
tion, 3—Other skin diseases such as psoriasis, dermatitis, 
or papulopustular rosacea that a"ect the therapeutic 
course, 4—History of hepatic or kidney disease, 5—Mal-
nutrition, 6—Topical antiacne therapy or systemic ther-
apy with antibiotics 45 days before the beginning of the 
study, 7—History of allergic reaction to prescribed drugs, 

8—Taking drugs such as theophyllin, phenytoin, barbi-
turates, carbamazepine, cyclosporine, warfarin, ergot-
amine, and triazolam within 1 week before beginning the 
study, and 9—Pregnant or lactating patients.

Study design
Patients were assigned randomly to one of the three 
treatment groups: (I) Topical AA 5% gel, (II) Topical Clin 
2% gel, and (III) AA-Clin gel. #e patients were trained to 
apply gel on the area two times per day for 12 weeks. Both 
patients and their dermatologists were blinded regarding 
the type of treatment.

Evaluations of pretreatment period included the base-
line determination of acne severity index (ASI), which was 
determined from the number of dermatologist-counted 
lesions and calculated using the following formula: (7)

ASI Papules (pustules 2) (comedones 0.25)    

 #e impressions of patients regarding the severity of 
their acne disease before study were recorded. At every 
4-week interval during the 12-week treatment period, 
disease status was evaluated by a dermatologist, and 
total number of lesions including papules, pustules, and 
comedones were counted. #en, the ASI was calculated 
for each patient. Patient satisfaction was rated as follows: 
0, very unsatis$ed; 1, unsatis$ed; 2, moderately satis$ed; 
3, satis$ed; and 4, very satis$ed. Adverse e"ects includ-
ing scaling, pruritus, erythema, dry skin, and oiliness 
were evaluated at each visit.

Statistical analysis
Results obtained from lesion count, ASI, and patient 
satisfaction were analyzed by comparing the data 
between groups. Paired-sample t-test was used for the 
comparison of data during each visit after treatment 
with baseline values. One-way analysis of variance 
(ANOVA) and post hoc analysis (Tukey’s test) were 
performed to assess specific group comparisons with 
regard to lesion counts. Patient satisfaction values were 
analyzed using the Mann–Whitney U-test. Incidences 
of adverse reactions were compared between groups 
using a contingency table χ2-test. The level of statisti-
cal significance was accepted as p < 0.05. Calculations 
were performed using the SPSS statistical package 
(version 14).

Results
Among 150 patients in the present study, 50 received Clin 
2% (32 male and 18 female patients), 50 received AA 5% 
(27 male and 23 female), and the remaining 50 patients 
received combination therapy with AA-Clin (29 male and 
21 female). #e mean age of patients in groups Clin 2%, 
AA 5%, and AA-Clin was 23.39 ± 2.69, 22.48 ± 2.50, and 
22.1 ± 1.89, respectively. Other demographic data are 
shown in Table 1.

From total 150 patients, 6 patients did not refer to the 
center in week 8 (3 from AA 5%, 1 from Clin 2%, and 2 from 
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AA-Clin group), and 18 patients did not refer to the center in 
week 12 (5 from AA 5%, 7 from Clin 2%, and 6 from AA-Clin 
group). For patients who did not refer to the center at weeks 
8 or 12, data for patient’s satisfaction were collected from 
them by calling or inviting for a $nal evaluation. Two of 
these patients did not refer to the center because of the lack 
of e"ect (AA 5% group), and rest of them for other reasons.

Lesion count
#e e"ects of di"erent types of treatment on reduction 
of total lesion count are illustrated in Figure 1. In com-
parison to the baseline value of total lesions in groups 
Clin 2%, AA 5%, and AA-Clin (60.64 ± 3.53, 57.76 ± 3.70, 
and 58.75 ± 3.20, respectively), all treatments reduced 
acne signi$cantly after 12 weeks (31.68 ± 2.11; p < 0.05, 
36.52 ± 2.54; p < 0.05, and 21.77 ± 2.21; p < 0.01, respec-
tively). E"ects of Clin 2% and AA-Clin on reduction of 
total lesion count were observed from week 4 of treat-
ment (45.04 ± 2.78; p < 0.05, and 39.49 ± 2.62; p < 0.05, 
respectively); however, in the case of AA reductions in 
lesion count were observed from week 12 (36.52 ± 2.54, 
p < 0.05). Among-group comparison showed that the 
reduction of the total number of lesions in the AA-Clin-
treated group was signi$cantly greater in magnitude 
than two individual treatments (from week 4–12 vs. 
AA 5% group, p < 0.05, and from week 8–12 vs. Clin 2%; 
p < 0.05, Figure 1). Comparison of percentage reduction 
from baseline values of total number of lesions showed 
that the e"ects of AA-Clin were signi$cantly greater than 
the e"ects observed with the two other types of treat-
ment (p < 0.05 vs. Clin 2% from week 8–12 and p < 0.01 vs. 
AA 5%, from week 4–12, Table 2). Percentage of reduc-
tion from baseline values for each of lesion is presented 
in Table 2, which shows that the e"ects of AA-Clin were 
superior to AA 5% and Clin 2% with regard to reduction 
of papules (p < 0.05 vs. Clin 2% and p < 0.01 vs. AA 5%), 
pustules, and comedones (p < 0.05).

ASI and percentage of reduction for different lesions
ASI was 52.22 ± 4.33, 49.04 ± 5.89, and 51.00 ± 4.63 for 
Clin 2%, AA 5%, and AA-Clin groups, respectively, before 

treatment. #ese values decreased signi$cantly after 
week 4 for Clin 2% and AA-Clin groups (37.85 ± 3.63, 
p < 0.05 and 32.53 ± 3.66, p < 0.05; Figure 2) and after week 
12 for the AA 5% group (33.12 ± 3.27, p < 0.05; Figure 2). 
Among-group comparisons showed that the percentage 
of reduction of ASI from baseline in the AA-Clin group 
was superior to that observed for either of the two treat-
ments separately (week 4–12, p < 0.05 vs. Clin 2% and 
p < 0.01 vs. AA 5%; Table 2).

Patient satisfaction
Results of patient satisfaction with treatment are pre-
sented in Table 3. Among all 88 male patients, 17.04% 
were very satis$ed; 45.45% were satis$ed, and 31.81% 
were moderately satis$ed or unsatis$ed with regard to 
the results. Among all 62 female patients, 17.74% were 
very satis$ed, 43.54% were satis$ed, and 37.09% were 
moderately satis$ed or unsatis$ed regarding the results 
of treatment. Statistical analysis did not show signi$cant 
di"erences between AA 5% and Clin 2% with regard to 
patient satisfaction. However, patients in group AA-Clin 
(75.86% satis$ed or very satis$ed male patients and 
85.71% satis$ed or very satis$ed female patients) showed 
a signi$cant improvement in satisfaction as compared 
to AA 5% or Clin 2% (p < 0.05). Only 12% of AA-Clin-
treated patients graded their satisfaction less than grade 
3 (satis$ed).

Adverse effect evaluation
#e total number of patients having speci$c adverse  
e"ects con$rmed by dermatologists is shown in Table 4. 
Some patients showed two or more adverse e"ects (data 
not shown). #e incidence of adverse e"ects was 32% and 
40% in AA 5% and Clin 2% groups (12 and 8 patients showed 
these results, respectively). Seven patients in group AA- 
Clin (incidence = 22%) showed adverse e"ects that were 
not statistically signi$cant compared to other groups.

Table 1. Demographic data of the patients.
 Clin 2% AA 5% AA + Clin
Male
 N 32 27 29
 Age (mean) 23.33 ± 2.76 23.42 ± 2.50 22.97 ± 2.61
 Weight (mean) 66.01 ± 4.12 63.71 ± 3.24 65.57 ± 4.6
 History (year) 2.42 ± 0.56 2.21 ± 0.82 3. 16 ± 0.64
 Family history (n, %) 21 (65.56) 19 (70.37) 24 (82.75)
Female
 N 18 23 21
 Age (mean) 21.46 ± 2.52 20.97 ± 2.49 22.07 ± 2.13
 Weight (mean) 54.44 ± 3.29 55.12 ± 3.60 54.75 ± 4.03
 History (year) 2.37 ± 0.64 2.39 ± 0.84 2.40 ± 0.81
 Family history (n, %) 13 (72.22) 17 (73.91) 14 (66.66)
AA, azelaic acid 5%; Clin, clindamycin 2%; AA-Clin, azelaic acid 
5% + clindamycin 2%.

Figure 1. E!ects of 12-week treatment with azelaic acid 5% 
(AA 5%), clindamycin 2% (Clin 2%), or AA 5% plus Clin 2% gel 
(AA-Clin) on reduction of total number of counted acne lesions. 
*p < 0.05 and **p < 0.01 vs. week 0 of same group, #p < 0.05 vs. AA 
5% and †p < 0.05 vs. Clin 2%.
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Discussion
#e present study is the $rst to evaluate the e"ect of gel 
composed of AA 5% and Clin 2% on the treatment of acne 
vulgaris. #e results of the present study showed that this 
combination was signi$cantly more e"ective than AA 
5% or Clin 2% alone in decreasing the total number of 
lesions and decreasing each type of lesion (papules and 
pustules). Moreover, AA-Clin reduced ASI more e"ec-
tively than treatment with AA 5% or Clin 2% alone after 
4 weeks; this e"ect was signi$cantly prominent until the 
end of the study (week 12). Patient satisfaction con$rmed 
the signi$cant e%cacy of combination therapy com-
pared with the two other single treatments. In spite of the 
signi$cant e"ects of combination therapy on reducing 
the signs of disease, there was no signi$cant di"erence 
between groups with regard to the incidence of adverse 
side e"ects following treatment.

Previous studies have evaluated the e"ects of AA 
on skin tissue and demonstrated that treatment with 
AA decreases proliferative activity in keratinocytes 
and modulates epidermal di"erentiation. It seems 
that AA provide its inhibitory e"ects on keratinization 
by decreasing DNA in a dose- and time-dependent 
manner and protein synthesis by acting primarily 
on mitochondria and rough endoplasmic reticulum 
(29–30). In addition, bacteriostatic properties of AA 
that a"ect both aerobic and anaerobic bacteria includ-
ing Propionibacterium have rendered this drug the 
preferred method for clinical treatment of acne disease 
(15,31). Other possible mechanisms that may underlie 
the e"ects of AA in reducing the severity of acne disease 
include its inhibitory e"ects on 5 α-reductase, which 
converts testosterone to 5-dihydrotestosterone (32). 
#ese $ndings suggest that the e"ectiveness of this 
agent in the treatment of human skin disease is derived 
from e"ects on androgens (33). Although the major-
ity of acne patients exhibit normal levels of circulating 
androgens, sebaceous glands from acne regions exhibit 

a stronger sensitivity to androgens than the sebaceous 
glands from other parts of the body, which con$rm the 
role of androgenic hormones in acne disease (34–35).

Antiacne properties of AA have been demonstrated in 
previous clinical trials (11,12) and are extensively used 
in the clinic, alone or in combination with other treat-
ments including erythromycin or benzoyl peroxide (36). 
In addition, in some cases, acne can leave behind hyper-
pigmentation on face skin (37,38), while AA has been 
demonstrated to be an e"ective and well-tolerated treat-
ment for hyperpigmentation (39,40). #erefore, AA can 
be useful in treatment of both acne and its e"ects on skin 
pigmentation.

Aside from the useful e"ects of treatment with AA 
alone as con$rmed in the present study, combination 
with Clin showed more potent e%cacy in the reduction 

Table 2. "e e#cacy of AA, Clin, or combination of AA and Clin on reduction of total lesion count, acne severity index, and di!erent 
types of acne lesions during 12 weeks of treatment.

 Weeks
Percent reduction from the baseline value (week 0)

Total lesion counting Acne severity index Papules Pustules Comedones
Clin 2% 0 — — — — —

4 26.54 ± 3.32† 27.52 ± 4.34 26.45 ± 2.74†† 29.84 ± 2.52 23.32 ± 2.54
8 42.24 ± 3.17† 42.72 ± 4.52 47.23 ± 3.51†† 38.63 ± 3.64 40.85 ± 3.56

12 46.89 ± 3.62† 47.73 ± 6.62 53.03 ± 3.26† 42.10 ± 4.41 45.54 ± 4.29
AA 5% 0 — — — — —

4 14.51 ± 1.24 14.89 ± 2.89 2.71 ± 0.94 23.31 ± 2.16 17.51 ± 2.51
8 27.83 ± 2.01 25.04 ± 5.40 12.98 ± 2.74 29.56 ± 3.07 40.96 ± 3.21

12 34.94 ± 2.67 32.46 ± 5.27 28.00 ± 3.21 32.39 ± 3.22 44.43 ± 4.34
AA-Clin 0 — — — — —

4 34.16 ± 3.72†† 36.22 ± 4.50† 35.13 ± 3.32††# 39.73 ± 3.67†# 27.62 ± 3.73†

8 54.72 ± 3.64††# 54.58 ± 4.49††# 55.31 ± 3.37††# 53.36 ± 4.81†# 55.48 ± 5.06†#

12 62.97 ± 3.62††# 64.16 ± 6.01††# 67.54 ± 4.11††# 62.15 ± 5.49†# 59.21 ± 5.54†#

Percent of reduction in each week = (baseline value − value in that week)/ baseline value) × 100.
AA 5%, azelaic acid 5%; Clin 2%, clindamycin 2%; AA-Clin, AA 5% + Clin 2% gel.
#p < 0.05 vs. Clin 2% and †p < 0.05 and ††p < 0.01 vs. AA 5%.

Figure 2. E!ects of 12-week treatment with azelaic acid 5% (AA 
5%), clindamycin 2% (Clin 2%), or AA 5% plus Clin 2% gel (AA-Clin) 
on reduction of acne severity index. *p < 0.05 and **p < 0.01 vs. 
week 0 of same group, #p < 0.05 vs. AA 5% and †p < 0.05 vs. Clin 2%.

C
ut

an
eo

us
 a

nd
 O

cu
la

r T
ox

ic
ol

og
y 

D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
ah

ea
lth

ca
re

.c
om

 b
y 

U
ni

ve
rs

ity
 o

f W
as

hi
ng

to
n 

on
 0

3/
13

/1
5

Fo
r p

er
so

na
l u

se
 o

nl
y.



290 H. Pazoki-Toroudi et al.

 Cutaneous and Ocular Toxicology

of lesion count and ASI, resulting in superior patient 
satisfaction following treatment. It seems that the anti-
in!ammatory e"ects of Clin (41–43) enhanced the thera-
peutic potential of AA 5%, because a signi$cant reduction 
of both in!ammatory and nonin!ammatory lesions was 
obtained by combination therapy as compared to treat-
ment with either drug alone (Figure 1 and Table 2).

Previously, combination therapies of Clin with 
benzoyl peroxide have shown more successful results 
with highly favorable safety and tolerability profiles as 
compared to treatment with individual active ingre-
dients (26,44,45). Other combinations of Clin include 
lotions of Clin and tretinoin or Clin and salicylic acid; 
these have also shown more potent effects in reducing 
the ASI and the numbers of inflammatory and non-
inflammatory lesions (46,47). One important feature 
of the results of combination therapy with Clin or AA 
is the tolerability of patients to this type of treatment 
(37,48,49). The combination of AA with Clin did not 
produce significant adverse effects as compared to 
treatment with individual active ingredients (Table 
4), while higher levels of patient satisfaction (Table 
3) suggest the potential of this approach in clinical 
applications.

Although propionibacterial species always show resis-
tance to Clin (restricting its utility as a therapeutic agent 
for acne) (23–24), combination therapy by topical agents 
like retinoid, benzoyl peroxide, or AA and successful 
control of infection (i.e. washing hands between patient 
visits in the clinic) can extend Clin’s e%cacy during 

long-term treatment for acne disease (17,22–23). In the 
present study, a combination of AA with Clin showed 
increasing therapeutic e%cacy during 12 weeks of treat-
ment (Table 2 and Figures 1 and 2).

In conclusion, through the e"ective reduction of the 
number of in!ammatory and nonin!ammatory acne 
lesions and ASI on one hand and increased patient satis-
faction with safe and tolerable features on the other, the 
combination of AA + Clin seems to be useful for clinical 
applications.
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AA 5%, azelaic acid 5%; Clin 2%, clindamycin 2%; AA-Clin, AA 5% + Clin 2% gel.
0: Very unsatis&ed, 1: unsatis&ed, 2: moderately satis&ed, 3: satis&ed, 4: very satis&ed.
†p < 0.05 compared to AA 20% group and #p < 0.05 vs. Clin 2% patients.

Table 4. Adverse events observed in treated groups.
Side e!ects AA 5% Clin 2% AA-Clin
Scaling 4 (8) 6 (12) 3 (6)
Dry skin 5 (10) 3 (6) 2 (4)
Erythema 3 (6) 4 (8) 2 (4)
Oiliness 5 (10) 4 (8) 4 (8)
Pruritus 4 (8) 3 (6) 2 (4)
AA 5%, azelaic acid 5%; Clin 2%, clindamycin 2%; AA-Clin, AA 5% 
+ Clin 2% gel.
In all groups the signs were checked during 12 weeks of 
treatment.
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