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Rosacea is a common inflammatory facial skin
disorder estimated to affect approximately 
14 million people in the United States.1,2

About 57% of cases are diagnosed in patients younger
than 50 years.3 Although the pathophysiology of
rosacea has been somewhat elusive, multiple “flare
factors” are well recognized, and associated racial and
genetic predilections have been identified.1,4-7 Based
on current understanding of the disease and recog-
nized clinical presentations, a standard classification
of rosacea has been suggested.8 Therapy of rosacea
has included both topical and systemic agents, with
treatment regimens selected primarily based on dis-
ease severity.2 Due to the chronic nature of the dis-
order, long-term maintenance therapy and avoidance
of flare factors are necessary to reduce the frequency
and severity of exacerbations.9-11

Topical metronidazole, available for clinical use
since 1989, has been a “workhorse” of rosacea
treatment.2,11 Other commonly used topical thera-
pies established through formal studies and/or
accepted clinical experience include sulfacetamide
10%/sulfur 5%, clindamycin, and erythromycin.2,12

Most recently, azelaic acid has demonstrated effi-
cacy for treatment of rosacea.13 Depending on the
specific drug under discussion, various vehicle for-
mulations exist. Overall, available studies demon-
strate efficacy with topical therapy. Efficacy is
described as a significant reduction of inflamma-
tory lesion counts (papules, pustules) and a clini-
cally evident decrease in erythema, with little to
no effect on established telangiectasias. The 
following review of rosacea therapy focuses on 

topical metronidazole, sulfacetamide 10%/sulfur 5%,
and azelaic acid.

What is the mechanism of 
action of topical metronidazole?
The mechanism of action of topical metronidazole is
not entirely clear.11 In vitro studies demonstrate inhi-
bition of inflammatory mediators generated by neu-
trophils.14,15 Inhibition of neutrophil-generated
reactive oxygen species and immunomodulator activ-
ity have been suggested.14-16 A systemic mechanism is
not suspected because percutaneous absorption of
metronidazole is negligible.11 The effect of metro-
nidazole for rosacea is not believed to be associated
with antibacterial or antiparasitic activity.11,17,18

What have efficacy studies with 
topical metronidazole demonstrated?
The efficacy of topical metronidazole has been estab-
lished in 10 placebo-controlled studies encompassing
more than 500 patients with rosacea who were
actively treated with metronidazole.11,19-28 The trials
were randomized double-blinded studies in adult
patients with inflammatory (stage 2) rosacea char-
acterized by erythema, telangiectasia, papules, and 
pustules. Study duration ranged from 7 to 
12 weeks. Split-face comparisons were used in some
studies.20,21 Topical metronidazole reduced papules
and pustules by 48% to 65%, with improvements
ranging from 20% to 50% greater than placebo.
Reduction in erythema scores also has been demon-
strated. Significant improvement for physician global
assessment scores was consistently demonstrated in
the topical metronidazole treatment group. Local
cutaneous reactions were reported to occur in up to
2% of patients, and no significant noncutaneous reac-
tions have been reported.11
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How long is an adequate 
trial with topical metronidazole?
Although many patients note significant benefit
within the first month, patients should be 
encouraged to complete 8 to 12 weeks of therapy
before determining the extent of benefit related to
topical metronidazole.9,11

What is the impact of drug concentration and
application frequency on the efficacy and safety
of topical metronidazole?
Comparable efficacy has been documented with both
the 0.75% and 1% concentrations of topical metro-
nidazole, even when used with the same frequency of
application.11,29 A comparative investigator-blinded
study of metronidazole 0.75% (n�35) versus 1%
(n�35) cream formulations applied once daily for 
12 weeks revealed no significant difference in efficacy,
with comparable reductions in lesion counts and ery-
thema.29 At study end point, the overall median per-
centage change in lesion count and overall mean
percentage change in erythema was �62% and
�26%, respectively, for the group treated with metro-
nidazole 0.75%, and �60% and �30%, respectively,
for the metronidazole 1% study group. Both agents
were well-tolerated without significant differences
identified with regard to local adverse reactions. No
serious or systemic adverse reactions occurred.

Does the formulation vehicle of topical 
metronidazole impact on its efficacy?
The efficacy of topical metronidazole has been shown
to be comparable regardless of the vehicle/formulation
used.11 Two studies in patients with moderate to severe
rosacea treated twice daily for 12 weeks demonstrated
comparable efficacy between metronidazole 0.75% gel
and 0.75% cream and metronidazole 0.75% gel and
0.75% lotion.30,31 No differences in efficacy were
noted among any of the parameters evaluated, with
reduction in inflammatory lesion counts serving as a
primary evaluation parameter in both studies.

How does topical metronidazole 
compare with oral antibiotic therapy?
Data from 3 double-blind, double-dummy studies sug-
gest that topical metronidazole produces efficacy com-
parable with low- to moderate-dose oral tetracycline
therapy.11,32-34 One 9-week study compared metronida-
zole 0.75% gel twice daily (n�12) with oxytetracy-
cline 250 mg twice daily (n�15).32 Two 8-week
studies included comparisons of metronidazole 1%
cream daily (n�25) versus oxytetracycline 250 mg

twice daily (n�23) and metronidazole 1% cream
twice daily (n�42) versus tetracycline 250 mg 3 times
daily (n�50).33,34 The benefits of oral antibiotic ther-
apy are quicker onset of clinically evident response,
shorter time to peak efficacy, and improvement of ocu-
lar rosacea. Potential disadvantages of oral antibiotic
therapy are patient intolerance, potential adverse
reactions, and long-term antibiotic exposure.

Do any studies support topical 
metronidazole as maintenance therapy?
In a 2-phase study, topical metronidazole was proven
to be more effective than placebo in maintaining
remission in patients with rosacea.10 The first study
phase utilized oral tetracycline 250 mg 4 times daily
in combination with metronidazole 0.75% gel
applied twice daily for 12 weeks (n�113). Patients
exhibiting at least 70% lesion reduction after the
first phase of the study were then eligible to progress
to a blinded second phase of the study (maintenance
therapy). The maintenance therapy phase of the
study was completed during a 6-month period. Top-
ical metronidazole 0.75% gel twice daily (n�39)
was used in one patient group versus a second study
arm in which patients used a topical placebo vehicle
(n�43). Topical metronidazole demonstrated statis-
tically significant superiority in maintaining remis-
sion (77% vs 58%) and reducing lesion counts
compared with placebo.

What is the role of topical 
sulfacetamide 10%/sulfur 5%?
The anti-inflammatory benefit of sulfacetamide
10%/sulfur 5% has been reported based on clinical
experience and studies.12,35-37 Currently available
preparations include “leave-on” topical suspension
and lotion formulations and a skin cleanser.
Although clinical efficacy and safety are estab-
lished, the mechanism of action of sulfacetamide
10%/sulfur 5% in rosacea is not fully understood.

What have efficacy studies with topical 
sulfacetamide 10%/sulfur 5% demonstrated?
One open multicenter study was conducted to evalu-
ate the efficacy of a twice-daily application of 
sulfacetamide 10%/sulfur 5% lotion over an 8-week
treatment period (N�54).35 Comparison with base-
line revealed an 81% mean reduction in inflamma-
tory lesion counts and a 43% mean reduction in
erythema. This correlated with a 96% improvement
in physician global evaluation and 94% improvement
in patient global evaluation.
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A double-blind, 8-week study (N�94) of 
sulfacetamide 10%/sulfur 5% lotion versus a placebo
vehicle also was conducted. The active therapy
group demonstrated a 65% decrease in inflammatory
lesions by week 4 and a 78% reduction by week 8
versus a 44% decrease by week 4 and 36% reduction
by week 8 in the placebo vehicle group. The
decrease in facial erythema reported in the actively
treated study arm was 66% at week 4 and 83% at
week 8 compared with 33% at week 4 and 31% 
at week 8 in the placebo vehicle-treated group.12

An 8-week, investigator-blinded study compared
sulfacetamide 10%/sulfur 5% lotion (n�31) with
metronidazole 0.75% gel (n�32).37 Follow-up at
weeks 6 and 8 exhibited lower overall severity ratings,
papule/pustules scores, and erythema ratings in
patients treated with sulfacetamide 10%/sulfur 5%
lotion compared with those treated with metronida-
zole 0.75% gel. Patient global evaluation of improve-
ment did not differ significantly between treatment
groups. Local tolerability of both agents was favor-
able. No significant noncutaneous adverse reactions
were identified in the above studies.12,35,37

What is the efficacy and role of 
sulfacetamide 10%/sulfur 5% cleanser?
In an 8-week, investigator-blinded, controlled study,
sulfacetamide 10%/sulfur 5% cleanser was used twice
daily either alone (n�15) or in combination with
metronidazole 0.75% gel (n�15) in patients with
moderate rosacea.38 A statistically significant reduc-
tion in papule counts and erythema was noted in both
groups at all scheduled follow-up points throughout
the study, and a significant reduction in the overall
severity of rosacea was observed at week 8. The sul-
facetamide 10%/sulfur 5% cleanser alone demon-
strated efficacy as monotherapy. The combined use of
the cleanser with metronidazole 0.75% gel outper-
formed the cleanser alone in reducing papule counts
and overall rosacea severity. Treatment was well-
tolerated in both study arms.

An investigator-blinded comparative tolerability
study of sulfacetamide 10%/sulfur 5% cleanser (n�25)
versus an established commercial, nonirritating facial
cleanser (n�25) demonstrated comparable results in
tested categories evaluating tolerability, irritation, and
subjective assessment of product aesthetics.39

What is the role of topical azelaic acid?
Azelaic acid is a naturally occurring dicarboxylic acid
exhibiting multiple biologic effects demonstrated in
vitro and in vivo, with insignificant effects on normal
cells.40,41 Anti-inflammatory activity and effects on

neutrophil activity with inhibition of reactive oxygen
species may have relevance to the mechanism of
action of azelaic acid therapy for rosacea.42,43

What have efficacy studies with 
topical azelaic acid demonstrated?
Two double-blind studies have established the effi-
cacy and tolerability of azelaic acid 20% cream for
treatment of rosacea.13,43 A controlled, contralateral
split-face study (N�33) of twice-daily application of
azelaic acid 20% cream versus a placebo vehicle com-
pleted over 9 weeks confirmed significantly superior
reduction in inflammatory lesion counts (papules,
pustules), erythema index, and overall rosacea sever-
ity associated with azelaic acid use.43 Overall, 78.2%
of the face sides treated with azelaic acid exhibited
complete remission or marked improvement com-
pared with 31.2% of the sides treated with the
placebo vehicle only.

A double-blind, contralateral split-face study
(N�40) compared azelaic acid 20% cream with met-
ronidazole 0.75% cream over a 15-week period in
patients with symmetric papulopustular rosacea.
Reduction in inflammatory lesions was comparable in
both groups, with a 78.5% reduction reported on sides
treated with azelaic acid and a 69.4% reduction
observed on sides treated with metronidazole. Reduc-
tion in signs and symptoms of disease, including dry-
ness and burning, also was comparable with both
agents. Medication acceptability as assessed by
patients was comparable in both groups. After com-
pletion of the study, 92% of patients stated they
would continue therapy with azelaic acid, and 57%
found azelaic acid therapy to be superior to previous
medications used for treatment of rosacea.

Azelaic acid is not associated with significant
noncutaneous adverse reactions.13,43 Similar to
metronidazole and sulfacetamide 10%/sulfur 5%,
local cutaneous reactions, when they occur, are
usually mild to moderate in intensity. Trace sting-
ing may be seen in some patients. Stinging is char-
acteristically transient in duration and has not
been reported to result in significantly reduced
compliance or discontinuation of therapy.13,43 Pub-
lished data evaluate azelaic acid 20% in a cream
vehicle; however, azelaic acid 15% in an aqueous
gel formulation is currently under formal evalua-
tion to gain approval from the US Food and Drug
Administration for treatment of rosacea.

Can topical agents be used in combination?
Few studies have evaluated combination therapy
with topical agents for the treatment of rosacea. 
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The enhanced benefit of sulfacetamide 10%/sulfur
5% cleanser used in combination with metronida-
zole 0.75% gel was mentioned earlier.38 Anecdotal
experience suggests that combinations of topical
therapy may maximize benefit in some patients,
especially those demonstrating only partial response
to topical monotherapy despite an adequate treat-
ment trial.44
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