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Emphasis on skincare, 
pharmacologic therapy, and 

education are key to management.
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R
osacea management remains challenging for the
dermatologist. The pathophysiology of rosacea
remains unknown, limiting the development of
agents that target specific disease pathways.
Inflammatory and vascular components are, how-

ever, implicated,1 with the facial flushing characteristic of rosacea
providing evidence for the role of these components.2

Vasodilation may be triggered by inflammatory mediators, such
as histamine, serotonin, bradykinin, or prostaglandins.3

Photodamage from exposure to UV light may also be implicated
in rosacea pathophysiology. Photoaging damages tissue, which
may trigger inflammatory and vascular processes.3 Modifying or
trigger factors for flushing episodes include not only sun exposure
but also strong winds, spicy foods, hot food or drinks, alcoholic
beverages (especially red wine), and emotional stress.3

There are, nonetheless, a number of safe and effective
pharmacologic treatments for rosacea. Successful manage-
ment of rosacea encompasses a number of areas and includes
proper skin care (such as the use of gentle cleansers, moistur-
izers, and sunscreens) and lifestyle management for the
patient (including the avoidance of trigger factors, or trip
wires, and education about the chronicity of the disorder
and management of achievable expectations). Together with
proper pharmacologic treatment, these aspects constitute a
three-pronged approach to successful rosacea management. 

1. Skincare
The skin of patients with rosacea is hypersensitive, reacting to
many stimuli, including physical stimulation, temperature, foods,
and emotional states.4 Patients with rosacea often have evidence
of skin flushing and frequently complain of sensitivity, burning,
or stinging. In a double-blind, randomized study of 251 patients

with moderate papulopustular rosacea, 85 percent of patients in
the azelaic acid (AzA) 15% gel treatment group and 91 percent of
patients in the metronidazole 0.75% gel treatment group exhib-
ited burning, stinging, itching, scaling, and dry skin at baseline.5

In two other double-blind randomized studies evaluating the effi-
cacy, tolerability, and safety of AzA 15% gel, investigators
observed pretreatment facial skin symptoms at baseline in 87 per-
cent of patients assigned to the AzA 15% gel group and 92 per-
cent of patients assigned to the vehicle group.6 Two thirds of
patients in these two studies reported skin dryness, along with
scaling, itching, edema, burning, and stinging (Table 1).6

Erythema is rosacea’s hallmark,4 along with papules, pustules,
and telangiectases.7 As the condition worsens, symptoms may in-
clude more persistent edema, prominent telangiectases, large
inflammatory nodules, and enlarged facial pores.7 Tissue hyper-
plasia and distortion of facial features may develop in some pa-
tients, a subtype known as phymatous rosacea.7 Rosacea does not
progress to the phymatous subtype in the majority of patients.    

Skin care plays a vital role in rosacea management. An
improper skin care regimen can undermine even the most effec-
tive medical management. Appropriate cleansers and moisturiz-
ers can help repair and maintain skin barrier function, while
sunscreens can minimize ultraviolet light–induced erythema
and photodamage. In rosacea management, however, the
important role of skin care may understandably be underem-
phasized in favor of pharmacologic therapy (topical and/or oral)
and instructions on the avoidance of trigger factors. 

Disease management requires consideration of the skin barri-
er, since rosacea patients most probably have an epidermal barri-
er defect.8 While pharmacotherapy is designed to treat rosacea
signs and symptoms, such as inflammatory lesions, a proper skin
care regimen can help repair and maintain the skin barrier. 
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Impairment of the skin barrier can occur with use of irritat-
ing soaps and cleansers that remove the intercellular lipids.9

Patients should use mild facial cleansers or soap-free cleansers
and steer clear of deodorant soaps.10,11 The pH of normal skin is
slightly acidic, whereas most soaps are alkaline.10 These may
damage the lipid bilayer of the skin barrier, irritating sensitive
skin.10 Patients with rosacea should use pH-adjusted cleansers
that remove sebum and environmental dirt while leaving inter-
cellular lipids intact. These patients should also avoid skin care
products that contain fresheners, toners, astringents, and abra-
sives.10 The face should be washed gently with the fingertips,
without vigorous rubbing or scrubbing.7,12

Moisturizers play an important role in skin care manage-
ment, as they can speed barrier restoration, in part, through
hydration.8,13 Occlusive agents, such as petrolatum, mineral oil,
and silicone, prevent water evaporation from the skin and are
recommended for patients with rosacea.8 Advise patients to
select moisturizers with humectants, which attract and hold
water.13 The combination of an occlusive agent to stop water
loss and a humectant to draw water toward the skin surface can
increase skin hydration, which can decrease stinging and burn-
ing and reduce facial redness.11,14 Physiologic lipid moisturizers
repair the lost lipid bilayer in the skin of patients with rosacea.8,9

A 2002 survey of 1,066 patients with rosacea by the
National Rosacea Society found that sun exposure ranked as the
number one rosacea trip wire, with 81 percent of all respon-
dents saying it worsened their rosacea.15 Despite that, a 1998
survey of over 2,000 rosacea patients had found that only five
used sunscreen on a daily basis.16 Rosacea patients especially
need sun protection. Chronic exposure to ultraviolet rays is
thought to be an important factor in the pathogenesis of
rosacea,17 with the generation of damaging reactive oxygen
species and heat.18-20

Encourage patients with rosacea to use a daily moisturizing
physical sunblock containing zinc oxide or titanium dioxide.
Physical sunblocks scatter and reflect sunlight, thereby avoiding
the sensation of heat on sensitive facial skin.1,12,21 Patients with
rosacea should also avoid or minimize sun exposure between
10am and 4pm and should wear protective clothing.21 Patient
education on this subject can improve both compliance with
and the efficacy of rosacea management.

Cosmetics, especially those with a green tint for light-com-
plected skin or lavender for dark-complected skin, can serve to
camouflage facial redness.12 These can be applied over any topi-
cal medication and under any moisturizing sunblock. Powders
are recommended rather than cream or lotion formulations, as
the latter may contain over 20 ingredients, thus increasing the
possibility of irritation.11 Advise patients to avoid products that
contain formaldehyde, propylene glycol (in concentrations
greater than 10%), alcohol, and palmitic and oleic acids, as these

may damage the skin barrier and have the potential to cause con-
tact dermatitis.11 Ideally, patients should select cosmetics with
fewer than 10 ingredients.11 Cleansers designed to remove oily
cosmetics can damage the superficial barrier layers, so cosmetics
should be water soluble, and thus easily removable with water.12 

Patients with ocular manifestations of rosacea should take spe-
cial care when selecting cosmetics for use near the eyes because
powdered foundations may irritate the eye and exacerbate the
conjunctivitis and blepharitis commonly found in these patients,
they should be used carefully around the eyes. Patients should use
eye shadow powders with a matte finish in light creamy colors,11

being careful to avoid the eyelid margins. Additionally, patients
should choose black, water-based mascara.11 For those with espe-
cially sensitive eyes, recommend black eye shadow powder mixed
with water on a brush in place of mascara and eyeliner.11 Advise
patients to replace eye cosmetics at least every three months to
prevent bacterial and/or viral contamination.11

The facial skin of patients with rosacea is extremely suscep-
tible to irritants; therefore, skin care products should not con-
tain any sensory provoking ingredients (eg, menthol) or volatile
substances (eg, fresheners, toners, astringents), as these can pro-
voke rosacea flare-ups and damage intercellular lipids. In some
cases, botanical ingredients may provoke rosacea flare-ups.11,12

Again, advise patients with rosacea to use mild cleansers, wash
the face gently with the fingertips, and choose the proper mois-
turizer for their skin type, preferably one with a sunscreen. A
proper skin care regimen can complement medical manage-
ment, resulting in positive clinical results.

2. Pharmaceutical Management
Pharmaceutical management of rosacea is tailored to each indi-
vidual patient and may involve a combination of systemic and
topical antibiotics.7 While the primary mechanism of antibi-
otics is antimicrobial, certain antibiotics (tetracycline, doxycy-
cline, and minocycline) also have anti-inflammatory properties,
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Table 1. Baseline Skin Signs and Symptoms:

Comparable Skin Sensitivity

Clinical AzA Gel Metronidazole Vehicle

Characteristics (n=457) 5,6 (n =1 27)5 (n=33 1)6

Dryness 65% 66% 69%

Scaling 51% 58% 57%

Itching 49% 51% 52%

Edema 36% 32% 38%

Burning 34% 33% 36%

Stinging 29% 34% 29%

Pain 17% 14% 21%

Other 6% 8% 4%



which can control rosacea symptoms.7 The primary topical
therapeutic classes available for the treatment of rosacea, in
order of introduction, are sodium sulfacetamide 10% and sul-
fur 5% (sulfacetamide-sulfur), metronidazole, and azelaic acid. 

Available since the mid-1950s, topical sodium sulfacetamide
10% and sulfur 5% was the first agent approved for the treat-
ment of acne vulgaris, seborrheic dermatitis, and rosacea.22

Sodium sulfacetamide is a sulfonamide with antibacterial activ-
ity, while sulfur is keratolytic. The mechanism of action of these
two agents in combination in rosacea is unclear.23,24 The
unpleasant odor of early sodium sulfacetamide-sulfur formula-
tions limited use of this combination agent. Newer formula-
tions, including cleansers, lotions, topical suspensions, creams,
and gels, mask the unpleasant odor and are more cosmetically
acceptable. Sulfacetamide-sulfur as a “leave-on” formulation (a
suspension, lotion, or cream) is often prescribed for patients
presenting with rosacea and features of facial seborrheic der-
matitis, a common finding.  

Approved by the FDA specifically for the treatment of rosacea
in 1988, metronidazole 0.75% gel has been shown to be safe and
effective for the treatment of rosacea. While not completely
understood, its mechanism of action in rosacea is hypothesized to
involve anti-inflammatory and antimicrobial properties.25,26

Compared with vehicle alone, topical metronidazole has
demonstrated statistically significant efficacy in a consistent
manner in reducing inflammatory lesions (ie, papules and pus-
tules).23,24,26 To a lesser extent, topical metronidazole also reduces
erythema, but it has no effect on telangiectasia or the ocular
manifestations of rosacea.27

A naturally occurring dicarboxylic acid, azelaic acid was first
used to treat hyperpigmentation disorders in the 1970s28 and then
used as a 20% cream formulation for the treatment of acne vul-
garis in the 1980s.29 In 2002, the FDA approved a formulation of
azelaic acid 15% aqueous gel for the treatment of mild to mod-
erate papulopustular rosacea, making it the first new class of agent
to be approved for the treatment of rosacea in over 10 years.30

Inflammatory cells, like neutrophils, may play a role in the
pathogenesis of rosacea, a theory supported by the success of
medications with an anti-inflammatory mechanism of action in
the management of rosacea. In fact, rosacea symptoms may sig-
nal an inflammatory process known as “neutrophilic dermato-
sis.”31 Successful rosacea management, therefore, may involve
modulation of neutrophil activity.

The efficacy of azelaic acid 15% gel in rosacea, at least in
part, is believed to involve the inhibition of neutrophil-mediat-
ed reactive oxygen species.32 Azelaic acid also has antibacterial,
keratinolytic, and anti-inflammatory activity; however, the
exact nature of its mechanism of action in rosacea is unknown.33

Azelaic acid inhibits the release of oxygen free radicals and
hydroxyl radicals from neutrophils,32 which could lead to a

reduction in free-radical tissue injury and inflammation, which
may be linked to the pathogenesis of rosacea. 

Studies have shown that azelaic acid 20% cream can signifi-
cantly reduce inflammatory lesions and erythema, compared
with metronidazole 0.75% cream.34 The newer formulation of
AzA 15% gel provides even more pharmacologic benefits than
the 20% cream formulation, despite its lower concentration,
because the delivery of a larger amount of drug to viable skin
increases bioavailability almost eight-fold (25.3% for azelaic acid
15% gel vs 3.4% for azelaic acid 20% cream).35 Additionally,
azelaic acid 15% gel has proven efficacious in three well-con-
trolled randomized phase III studies, two of which ran for 12
weeks6 and one of which ran for 15 weeks.5 In all three studies,
azelaic acid 15% gel both reduced erythema and improved mean
inflammatory lesion count continuously throughout the study
period.5,6 A recent study comparing azelaic acid 15% gel with the
latest formulation of metronidazole, a 1% gel, demonstrated
comparable efficacy with both agents.36 Thus, dermatologists
now have a number of topical therapeutic options for rosacea.

Managing rosacea with oral antibiotics in conventional doses
is standard practice. It has recently been demonstrated that sub-
antimicrobial doses of oral antibiotics—anti-inflammatory
doses—are also effective in the treatment of inflammatory rosacea
because of their anti-inflammatory and immunomodulatory pro-
perties.37 Anti-inflammatory–dose doxycycline 40mg (30mg
immediate-release/10mg delayed-release beads; Oracea,
CollaGenex) is indicated for once-daily use in treatment of
inflammatory lesions (papules and pustules) of rosacea in adults.38

The anti-inflammatory mechanism of action of the tetracy-
clines stems from their ability to downregulate production of in-
flammatory cytokines. Macrolides (erythromycin, azithromycin,
clarithromycin) may be employed as secondary choices.1

Sulfonamides such as sulfamethoxazole, in combination with
trimethoprim, may also be used in the treatment of rosacea.22

Concerns about antibiotic overuse and resistant bacterial
strains prompted the FDA to alter labeling for all systemic anti-
bacterial drug products after February 2004, directing that antibi-
otics are to be used only to treat and prevent bacterial infections.
Anti-inflammatory–dose doxycycline, however, is not subject to
the FDA-revised labeling of systemic antibiotics. Because of the
anti-inflammatory mechanism of action, it is effective for rosacea
and is associated with fewer adverse events.22 Results of two phase
III studies comparing Oracea with placebo found statistically sig-
nificant differences in the mean reduction in inflammatory
lesions.39 (The mechanism of action of the subantimicrobial-dose
doxycycline was anti-inflammatory.39) Because low doses are used,
there has been less concern about antibiotic resistance. 

Combination therapy represents an important approach to
rosacea management. Selection of therapy initially depends on
the subtype of rosacea and severity of disease. In patients who
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manifest erythema and telangiectases but no inflammatory
lesions, clinical studies5,23,25,40,41 support monotherapy with topical
agents such as sulfacetamide-sulfur, metronidazole, and azelaic
acid. In cases of erythematotelangiectatic rosacea, primary ther-
apy includes topical agents such as azelaic acid or metronidazole
in combination with an oral tetracycline.41 Combination thera-
py involving a topical agent and an oral antibiotic is the standard
of care for inflammatory rosacea. The mechanisms of action of a
topical agent such as azelaic acid and an oral antibiotic comple-
ment each other. Use of both drug classes provides anti-inflam-
matory, antioxidant, and antimicrobial actions to optimally
address aspects of rosacea pathophysiology. When an oral antibi-
otic is necessary, tetracyclines (tetracycline, doxycycline, minocy-
cline)1 are generally considered first choice in combination ther-
apy, followed by macrolides (erythromycin, azithromycin, clar-
ithromycin).1 Patients should remain on this combination phar-
macologic regimen until initial disease control is achieved (usu-
ally three to four months).1 At this point, the oral agent is
stopped. The topical agent is continued as maintenance therapy. 

3. Patient Education
Rosacea is a chronic disorder associated with relapse and a
recurring cycle of remission and flare-ups. Many patients with
rosacea have unclear expectations, with some expecting symp-
toms to resolve and to remain resolved after initial successful
treatment.23,24 When symptoms persist or recur, patients may
become discouraged and discontinue therapy. Rosacea manage-
ment, then, involves not just pharmacologic therapy and a good
skin care regimen, but also patient education and lifestyle man-

agement. These can take many forms, but understanding
rosacea may help the patient establish realistic expectations for
treatment outcomes and may enhance compliance.1

Compliance with therapy can be difficult for patients because
of the cyclical nature of symptoms and the time required for ini-
tial improvement and control—one to three months.1

Dermatologists can enhance compliance by stressing the chronic,
long-term nature of the condition, which necessitates continuing
the therapeutic regimen with topical maintenance therapy, even
when symptoms subside. Practitioners also must recommend a
good skin care management regimen (to prevent aggravation of
symptoms) and counsel patients on identifying and avoiding
individual trigger factors, which can vary from patient to patient.
Finally, dermatologists must stress the importance of avoiding
exposure to ultraviolet light, such as minimizing time in midday
sunlight, and consistent use of sunblocks.11

A Successful Trio
With the exact pathophysiology of rosacea unclear, successful
management of rosacea should focus on three known, manage-
able aspects: pharmacologic therapy, skin care, and lifestyle
management. Safe and effective pharmacologic therapy is aug-
mented by proper basic skin care, which can help repair and
maintain the skin barrier, and by lifestyle management, such as
educating the patient about the chronic nature of rosacea and
establishing realistic expectations for treatment outcomes,
which may enhance compliance. Pharmacologic agents repre-
sent an important opportunity for enhanced compliance by
helping the patient maintain remission. 
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