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One out of every 22 people in the United States has
rosacea, a chronic, progressive, inflammatory skin
condition that causes a variety of facial cutaneous

and ocular symptoms.1,2 Although rosacea predominantly
affects adults between the ages of 30 and 50 years,3 clinicians
routinely treat patients with rosacea well into their 60s, 70s
and even 80s. They also see patients less than 30 years of age,
including children who often have ocular involvement.4

Although rosacea is becoming increasingly widespread,
close to 80% of the general population knows very little
about how to recognize or treat rosacea.1 Patients with
rosacea may assume that their redness and occasional
papules and pustules are sunburn, acne or an allergic reac-
tion.5 Although there is no cure for rosacea, early recogni-
tion of the condition by both patients and clinicians is
essential for effectively treating symptoms and maintaining
long-term control. Without effective treatment, some
rosacea patients may develop ocular complications or facial
disfigurement (ie, rhinophyma).
The impact of rosacea on patients is often underappreciat-

ed. Almost all patients with rosacea experience physical dis-
comfort, most commonly facial burning, itching, stinging and
swelling. Some report outright pain, pulsating pain or a sear-
ing sensation.6 Not surprisingly, rosacea can affect patients’
self-esteem and quality of life, causing them to avoid public
contact or social activities when their condition is active. 
Rosacea is often characterized by a cycle of relapses and

remissions. A retrospective study of 48 patients previously
diagnosed with rosacea found that 52% still had active
rosacea, with an average ongoing duration of 13 years.7

Rosacea in the remaining 48% had cleared, but those
patients had experienced symptoms on average for 9 years.
Thus, it is essential that therapeutic regimens not only
address acute symptoms but also help patients remain symp-
tom free. Studies have shown that patients with rosacea who
continue therapy long term are less likely to experience a
recurrence of symptoms.7 Symptoms can be effectively con-
trolled with topical and oral pharmacologic therapies, avoid-
ance of triggers and proper skin care.
The pathophysiology of rosacea has yet to be clearly

defined but appears to involve a number of factors: inherit-
ed susceptibility to environmental and emotional triggers,
infection, vascular lability, immunologic abnormalities,

inflammatory processes, endocrine hormones and exocrine
gland secretions.8 One recent study found that individuals
with rosacea have high levels of cathelicidins in their facial
skin compared with individuals without the disease.9 This
has been shown to lead to the production of abnormal pep-
tides that trigger innate immune responses that cause rosacea
symptoms.9 Researchers are currently elucidating the role of
proinflammatory cells (primarily neutrophils), which are
known mediators of rosacea. Their results have led to the
proposal that rosacea is primarily an inflammatory disease
and may actually be an allergic reaction to triggers.10 This
research provides evidence that medical interventions that
suppress inflammatory immune reactions (ie, by blocking
neutrophil involvement) should be considered first-line
therapy for all stages of rosacea.11 n
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In many patients, rosacea follows a predictable course. Thefirst clinical sign is flushing, which is due to frequent and
intense vasodilatation of superficial facial blood vessels.1

Although unsupported by research, there appears to be a
genetic predisposition to flushing. In a survey of 2,052
rosacea patients, nearly 40% of respondents said they had a
relative with similar symptoms, and elevated rosacea rates
were found in patients of Irish, English, Scandinavian,
Scottish, Welsh and Eastern European descent compared
with rates in the U.S. population.2 For example, 33% of
respondents had at least one parent of Irish descent while
only 15.6% of the U.S. population has Irish ancestry. In sus-
ceptible individuals, flushing can be induced by a number
of environmental and emotional triggers.1

Sunlight, emotional stress and hot weather are the top
three triggers identified by patients.3 Ultraviolet (UV) light
plays a major role in the development of rosacea signs and
symptoms. UV light alters elastin and collagen fibers in the
dermis, which may prepare the lymphatic and blood vessels
for later damage; it stimulates angiogenesis. UV light expo-
sure has been shown to increase expression of vascular
endothelial growth factor, which promotes the develop-
ment of blood supply and telangiectasia.4

Helicobacter pylori has been investigated as an infectious
trigger for rosacea. However, most studies do not provide
any evidence that this microorganism induces rosacea or
provokes rosacea symptoms.1 Neither H pylori infection nor
its eradication has been shown to produce any long-term
effects on rosacea.4 Researchers have found that the bacteri-
um Bacillus oleronius may play a role in the development of
papulopustular rosacea.6 This bacterium is found in micro-
scopic mites (Demodex folliculorum).6 D folliculorum is found
in much greater numbers in patients with rosacea, and, in a
recent study, B oleronius produced antigens capable of stim-
ulating peripheral blood mononuclear cells (an immune
system response) in 73% of patients with papulopustular
rosacea, compared with 29% of patients without rosacea.6

THE INFLAMMATORY RESPONSE OF ROSACEA
Most patients progress from transient, prolonged flush-

ing/blushing to a vascular stage involving erythema that can
last for hours or days and often masks the development of
telangiectases.1 Many patients stabilize at this point and
never progress to the next stage, the eruption of inflamma-
tory lesions (papules and pustules) on a background of per-
manent erythema and telangiectasia.1 At this stage, inflam-
matory lesions often appear suddenly and are not associat-
ed with apparent triggers. If not successfully treated, the
inflammatory state can persist and worsen.1 In rare cases,
patients, mostly men, can progress to a subtype of rosacea,
the development of tissue hyperplasia and disfiguring phy-
mas.1 Although the physiologic progression of rosacea is
clearly understood, the underlying pathophysiologic mech-
anisms causing signs and symptoms remain poorly defined.
The predisposition to flushing and blushing led to the the-
ory that facial rosacea is a cutaneous vascular disorder
involving lability of the systemic vasculature system,7 but
researchers have not found any evidence that rosacea is the
result of vascular dysfunction.1

However, researchers investigating the inflammatory
response in rosacea sufferers8-11 and the mechanisms of
action of anti-inflammatory rosacea medications are
accumulating evidence that rosacea is primarily an
inflammatory condition (possibly an allergic reaction).9,12

The following sequence of inflammatory cellular events
may lead to the development of rosacea signs and symp-
toms. The initial vasodilation of dermal capillaries is
mediated by vasoactive compounds — such as histamine,
prostaglandins and nitric oxide (NO) — that induce
flushing, erythema and telangiectasia.
Prolonged vessel dilation weakens capillary walls, which

allows neutrophils and proinflammatory cytokines (eg,
tumor necrosis factor alpha [TNF-α], interleukin [IL]-1,
IL-6) to leak into the dermis. Consequently, extravascular
fluid accumulates and overwhelms lymphatic vessels, thus

PATHOPHYSIOLOGY: 
IS ROSACEA AN
INFLAMMATORY DISORDER?
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causing edema. Inflamed dermal tissues release chemotactic
factors that recruit even more neutrophils. In fact, intrafol-
licular neutrophils have been observed in patients with
papulopustular rosacea.7 Edema, extravasation of fluid, pro-
teins and proinflammatory mediators may account for the
development of inflammatory papules, pustules and nod-
ules, as well as telangiectasia, fibrosis and phymas.4

Activated neutrophils release degradative compounds,
including reactive oxygen species (ROS), matrix metallo-
proteinases (MMPs) and NO, which may exacerbate the
inflammatory response and cause tissue damage.7,11

ROS are free radicals that are some of the most potent
inflammatory mediators released by immune cells,11 and they
can cause oxidative damage to nucleic acids, sugars, proteins
and lipids in the skin.13 ROS play an important role in many
inflammatory skin diseases and contribute to intrinsic and
extrinsic skin aging, both of which exacerbate clinical manifes-
tations of rosacea.11 Skin tissue is especially sensitive to damage
caused by ROS because it is exposed to oxygen and UVL,
both of which are involved in the generation of these free rad-
icals.11 The skin has innate enzymatic and nonenzymatic
defense mechanisms to defend against ROS toxicity, but, in
severe rosacea, it has been demonstrated that there is a decrease
in the capacity of the skin’s antioxidant defense system.10

MMPs called collagenases break down collagens in the tis-
sue, whereas MMPs called gelatinases target basement mem-
branes. These matrix-degrading enzymes may facilitate the
angiogenesis that occurs in rosacea by allowing new blood
vessels to penetrate into the tissue matrix.12 Damage to the
interstitial network caused by MMPs may reduce the ability
of the lymphatic system to remove extravascular fluids, lead-
ing to increased blood vessel dilation and edema. Thus, 
the inflammatory process involved in rosacea may be self-
perpetuating and lead to further tissue degradation in the
dermis and vasculature.1

The theory that rosacea is primarily an inflammatory dis-
ease is supported by research demonstrating that antibiotics
are effective in rosacea and act by suppressing neutrophil
migration and chemotaxis, a variety of proinflammatory
mediators (eg,TNF-α, IL-1, IL-6) and the neutrophil-
derived compounds (NO, MMPs and various ROS).11,12,14 n
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FACTORS THAT TRIGGER
ROSACEA1,3,5

• Sunlight 

• Emotional stress (anxiety, anger, embarrassment) 

• Hot weather, wind exposure, high humidity, cold

• Physical exertion (exercise, lift and load jobs)

• Foods (hot and spicy food, dairy products,
eggplant, avocados, spinach, dried beans, cit-
rus fruits, chocolate, vanilla, soy sauce prod-
ucts, vinegar) 

• Beverages (alcohol and hot beverages)

• Certain topical skin care products, cosmetics,
hair sprays that contain alcohol, witch hazel,
acetone, fragrances

• Medications (topical fluorinated corticosteroids,
vasodilators, angiotensin-converting enzyme
inhibitors, calcium channel blockers, statins) 

• Medical conditions (menopause, caffeine withdraw-
al syndrome, chronic cough, frequent flushing)
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Because there are no tests that will confirm a diag-
nosis of rosacea, health care providers must rely on
visual signs and a careful patient history. A skin

biopsy is only of value in excluding other diagnoses
under consideration. The signs and symptoms of rosacea
primarily affect the convexities of the central face
(cheek, nose, chin and central forehead). Patients with
rosacea present with various combinations of primary
and secondary signs and symptoms. A standard system for
classifying and diagnosing rosacea has been developed by
the National Rosacea Society.1 This system describes the
primary and secondary signs of rosacea, recognizes four
distinct patterns of signs (designated as subtypes) and
presents a standard method for assessing the severity of
rosacea signs (ie, grades). The presence of one or more of
the primary signs with a central face distribution indi-
cates rosacea. Patients with rosacea may exhibit varying
levels of severity of symptoms over different areas of the
face. Secondary signs often appear with one or more of
the primary features but can occur independently. In
assessing patients, primary signs and symptoms may be
graded as absent, mild, moderate or severe (0-3), and
most secondary features may be graded simply as absent
or present.1 Table 1 provides an overview of the assess-
ment and grading of rosacea signs and symptoms.1

ROSACEA SUBTYPES
Although clinical features may overlap in some

patients, in the majority of patients, a particular pattern
of signs, a subtype, dominates the clinical picture. The
following describes the minimum signs and symptoms
required to diagnose each subtype.

Subtype 1: erythematotelangiectatic rosacea. This sub-
type is characterized by flushing and persistent erythe-
ma in the center of the face.2 Telangiectatic vessels are
common and, in more severe grades, are usually promi-

nent on the cheeks and nose, contributing to facial ery-
thema. Factors that trigger flushing (eg, stress, certain
foods, alcohol, menopause) usually are revealed during
the medical history.2

Subtype 2: papulopustular rosacea.This subtype includes
persistent erythema with transient papules, pustules or
both distributed centrally on the face.2 In severe disease,
coalescing inflammatory lesions may form plaques. Ocular
inflammation, telangiectatic vessels, varying degrees of
edema and a tendency to flush may be present.2

Subtype 3: phymatous rosacea. This subtype occurs
most often as rhinophyma, a large, bulbous, ruddy
appearance of the nose caused by irregular fibrous tis-
sue proliferation and hyperplasia and hypertrophy of
the pilosebaceous glands.3,4 However, it may appear
elsewhere, including the chin, forehead, cheeks and
ears, and may include telangiectases, thickening of the
skin and irregular surface nodularities.1 Phymatous
rosacea may occur in patients with few or no other fea-
tures of rosacea. Although uncommon, rhinophyma
occurs much more frequently in men than in women.2

Subtype 4: ocular rosacea. This subtype is common
and may precede, follow or occur simultaneously with
the typical facial signs of rosacea. In the absence of any
of these signs, ocular rosacea can be difficult to diag-
nose.2 Blepharitis, conjunctivitis and irregularity of the
eyelid margins also may occur, and styes are common.
Some patients may experience loss of vision as a result
of corneal complications. All patients with rosacea
should be queried about eye problems.1

Granulomatous rosacea is a distinct variant of rosacea,
characterized by non-inflammatory, hard, brown, yellow
or red papules or nodules of uniform size over the face.5

DIAGNOSING ROSACEA 
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Often, this condition can be difficult to differentiate
from other facial granulomatous dermatoses of
unknown etiology, especially lupus miliaris disseminatus
faciei6 and, in African Americans, sarcoidosis.

DIFFERENTIAL DIAGNOSIS OF ROSACEA
Depending on the subtype and severity of rosacea

under consideration, a differential diagnosis includes a
variety of miscellaneous skin diseases.

Acne: Acne usually has an earlier onset than rosacea,
occurring between 10 and 25 years of age, and has an

area of wider distribution than rosacea. Acne is accom-
panied by comedones, which are not present in rosacea;
and the erythema, flushing and telangiectasia of rosacea
are not present in acne vulgaris.7

Rosacea fulminans (pyoderma faciale): This condition
affects primarily women in their 20s and is characterized
by the sudden appearance of papules, pustules and nod-
ules and by draining sinuses, intense redness and edema.5

Steroid-induced acneiform eruption: This condition
can occur as an inflammatory response in any patient

THE MANY FACES OF ROSACEA

Table 1. Assessing and Grading Rosacea Signs and Symptoms1

PRIMARY SYMPTOMS SECONDARY SIGNS AND SYMPTOMS

Flushing (transient erythema). Determine the pres-
ence or absence of flushing. Inquire about frequency,
duration, extent and severity. Note the presence or
absence of concomitant perspiration.

Nontransient erythema. Grade the severity of per-
sistent erythema from 0 to 3. Papules, pustules,
plaques or dry appearance may obscure the level of
erythema. Disregard this effect. Note inflammation or
dry appearance.

Papules and pustules. Grade these lesions as: 
• Mild: few to several papules and pustules, 
no plaques

• Moderate: several to many papules and pustules, 
no plaques

• Severe: numerous and/or extensive papules and
pustules, with or without plaques

Telangiectasia. Grade the severity of telangiectasia
from 0 to 3. Erythema may mask some telangiectases,
making grading difficult. The presence of 1 or 2 iso-
lated telangiectases in the absence of any other pri-
mary signs may be insufficient for a diagnosis.

Burning or stinging. If present, consider these
symptoms in the overall assessment of severity.

Plaques. Note the presence of plaques (confluent
areas of inflammation) often seen as larger red areas
among papules and pustules. 

Dry appearance. Note if rough, dry-appearing skin is
present. Scaling may be a sign of coexisting seborrhe-
ic dermatitis or irritation.

Edema. Identify the location (eg, periorbital, glabellar,
malar) of edema. Note whether it is acute, chronic
recurrent or chronic persistent and, if chronic,
whether it is pitting or nonpitting.

Ocular manifestations. Symptoms include tearing,
redness of bulbar and/or palpebral conjunctivae,
telangiectasia of the conjunctiva and lid margin, lid or
periocular erythema or styes. The clinician should
inquire about symptoms of foreign-body sensation,
gritty feeling, burning, stinging, itching, dryness, light
sensitivity, blurred vision or decreased visual acuity.

Peripheral location. Note the presence of any
extrafacial signs and symptoms, including the neck,
chest, scalp, ears and back. 

Phymatous changes. Rate severity as:
• 1: patulous follicles but no contour changes 
• 2: a change in contour without a 

nodular component 



8 August  2008  n Supplement  to  Sk in  & Aging

during or after chronic corticosteroid use.
Consequently, minor skin dermatoses, especially on the
face, should not be treated with medium or high-
potency topical corticosteroids.5

Perioral dermatitis: Its cause is unknown, and it is
characterized by microvesicles, micropustules, scaling
and peeling localized around the mouth.5

Demodicosis: Demodicosis is characterized by follic-
ular papules and pustules, especially on the lateral areas
of the face and chin.5

Haber syndrome: This is a very uncommon dermatosis
that is inherited and is characterized by persistent
rosacea-like facial eruptions and keratotic truncal lesions.5

Systemic lupus erythematosus:This disorder is charac-
terized by pigmentary changes, atrophy, scarring and
adherent scale, which are not present in rosacea. The
pustules that are present in rosacea are not associated
with lupus.7

Lupus miliaris disseminatus faciei: The eruption of
discrete red-brown, dome-shaped papules on the medi-
al and lateral areas of the face that often extend to the
chin and neck characterize this disorder. The pathogen-
esis of this condition remains undefined, and it has been
described as tuberculosis, sarcoidosis and rosacea.5

Seborrheic dermatitis: Seborrheic dermatitis is the most
common facial skin disorder and frequently coexists with
rosacea.8 Signs of seborrheic dermatitis include reddish-

yellow, greasy scaling in the central area of the face. Fine
flakes of white scale or patches of thicker, greasy yellow
scale may be present on the scalp, eyebrows and beard.9

Seborrheic dermatitis can also be found on the central
chest, armpit, and occasionally on the groin area.10 n
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DIFFERENTIAL DIAGNOSIS BY ROSACEA SUBTYPE2

Subtype 1: Erythematotelangiectatic rosacea may occasionally mimic facial contact dermatitis, lupus ery-
thematosus or photosensitivity. This rosacea subtype is difficult to distinguish from the effects of chronic
actinic damage, which may coexist.2

Subtype 2: The differential diagnosis includes acne vulgaris, seborrheic dermatitis and perioral dermatitis.
Patients with acne vulgaris have less erythema; are often younger; have oily skin with comedones, larger
pustules and nodulocystic lesions; and have a tendency to scar. Patients with perioral dermatitis have
micropustules and microvesicles around the mouth or eyes and dry, sensitive skin. This condition may be
the result of the use of topical corticosteroids. Seborrheic dermatitis is distinguished from rosacea by the
prominence of yellowish scaling around the eyebrows and nostrils, together with troublesome dandruff.2

Subtype 3: A biopsy may be necessary to distinguish atypical, or nodular, rhinophyma from sarcoidosis of
the nose; basal cell, squamous cell or sebaceous carcinomas; angiosarcoma; and even nasal lymphoma.2



In general, a combination of oral and topical therapies, as wellas procedural therapies, is used to manage the signs and symp-
toms of acute flares of rosacea and to maintain remission. The
therapies that have been demonstrated to be most effective are
those that interfere with inflammatory processes by blocking
neutrophil activity.1 Currently, the primary recommended
treatment for rosacea is a combination of an oral antibiotic with
anti-inflammatory properties, such as tetracycline, doxycycline
or minocycline, combined with topical metronidazole, azelaic
acid or sodium sulfacetamide/sulfur products, all of which may
have anti-inflammatory actions.1-5 Once remission is achieved,
the oral antibiotic is generally tapered and treatment with the
topical agent is continued to prevent relapses.1 Table 2 lists the
pharmacologic and nonpharmacologic treatment guidelines for
classic rosacea subtypes.3

TOPICAL TREATMENT OF ROSACEA
Topical Steroids. Occasional use of a mild, nonfluorinated

corticosteroid or hydrocortisone may be considered for
patients with rosacea dermatitis or an overlap with seborrhe-
ic dermatitis.6 Long-term facial application of even low-dose
corticosteroids has been found to aggravate rosacea symptoms
or cause a rosacea-like condition in many individuals.7Topical
fluorinated corticosteroids may cause severe burning and itch-
ing, along with bright red papules and nodules, in individuals
susceptible to rosacea.8,9

Topical Metronidazole 1% Gel and Azelaic Acid 15% Gel.
The goal of topical therapy for rosacea is to reduce the num-
ber of inflammatory lesions, decrease the intensity of erythe-
ma, and reduce symptoms, such as stinging, burning and pru-
ritus.4 Both metronidazole 1% gel (MetroGel®) and azelaic
acid 15% gel (Finacea®) have been approved for the treatment
of rosacea.10,11 Both MetroGel and Finacea are indicated
specifically for treating the inflammatory lesions of rosacea
and neither is indicated to treat erythema.10,11

The anti-inflammatory effects of metronidazole and azela-
ic acid are thought to be the result of inhibiting the effects of

ROS on the skin.4 An early study of the benefits of metron-
idazole in the treatment of papulopustular rosacea showed that
its antioxidant activity resulted from its effects on neutrophil
cell functions.2 A later study demonstrated that metronidazole
decreased neutrophil-generated ROS at the sites of inflamma-
tion with the aid of palmitoleic acid, which is usually present
in the skin.12The results of several studies strongly suggest that
the antioxidative effects of metronidazole are achieved via two
mechanisms: by decreasing the production of ROS through
modulating neutrophil activity and by decreasing the concen-
tration of ROS through its ROS-scavenging properties.13

Metronidazole 1% gel has a higher concentration of
metronidazole than does metronidazole 0.75% gel and is indi-
cated for once-daily treatment of the pustules and papules of
rosacea. Metronidazole 0.75% gel is indicated for twice-daily
use.10 A stable, aqueous gel was developed that makes it possi-
ble to solubilize a higher concentration of metronidazole. This
vehicle contains 92% purified water and the following three
hydrosolubilizing agents (HSA-3):14

• Niacinamide may help enhance skin barrier function.
Niacinamide also has antioxidant properties.14

• Betadex (beta-cyclodextrin) increases the aqueous solubil-
ity of highly water-insoluble drugs, such as metronidazole,
and increases their bioavailability and stability. 
• Propylene glycol (at a low concentration of less than 10%) is
a solvent that acts as a penetration enhancer and, as such,
increases drug partitioning into the tissue.
A multicenter, randomized, investigator-blinded, active-

and vehicle-controlled, parallel study compared the efficacy of
metronidazole 1% gel and metronidazole gel vehicle in 746
patients with moderate to severe rosacea treated once daily for
10 weeks.15 At study end point, the inflammatory lesion
counts were reduced by 70.29% in the metronidazole 1% gel
group and 52.08% in the vehicle group15 (Figure 1). At the
last observation carried forward, results showed a 66.7%
reduction in inflammatory lesions for metronidazole 1% gel vs
46.2% for vehicle after 10 weeks of therapy. Metronidazole 1%

TREATING ROSACEA
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Table 2. Subtype-Based Treatment Guidelines for Acute Rosacea3
Adapted with permission from: Cutis. 2004;74(suppl 3):21-27. ©2004, Quadrant HealthCom Inc.

CLASSIFICATION OF
ROSACEA

PRIMARY THERAPY SECONDARY THERAPY

Subtype 1:
erythematotelangiectatic

Erythema: topical metronidazole,
topical azelaic acid, oral tetracyclines

Cover-up makeups
Color-correcting gels

Telangiectasias: nonablative laser

Flushing: β-blockers, clonidine, nons-
teroidal anti-inflammatory drugs

Topical sulfacetamide/sulfur

Topical antibiotics

Topical steroids: Occasional use of a
mild, nonfluorinated corticosteroid or
hydrocortisone may be considered for
patients with rosacea6

Topical tacrolimus/pimecrolimus (currently
under investigation for use in rosacea) 

Subtype 2:
papulopustular

Topical metronidazole or azelaic acid

Topical metronidazole or azelaic acid
+ oral antibiotic

Oral tetracyclines

Topical sulfacetamide/sulfur

Topical antibiotics (clindamycin, erythromycin)

Topical tacrolimus/pimecrolimus (currently
under investigation for use in rosacea)

Oral macrolide (eg, erythromycin, clar-
ithromycin)

Oral ampicillin

Isotretinoin

Subtype 3:
phymatous

Ablative lasers (fibrotic)

Electrosurgery (fibrotic)

Oral tetracyclines (mucinous)

Lighter eyeglasses (static)

Subtype 4:
ocular

Oral tetracyclines

Artificial tears

Lid cleansing

Topical opthalmologics
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gel also showed reductions in erythema.15 The most common
cutaneous adverse events were dryness (25.4% in the metron-
idazole 1% gel group vs 34.2% in the metronidazole gel vehi-
cle group), scaling (24.6% vs 32.6%, respectively), pruritis
(15.8% vs 19.0%, respectively) and stinging and burning
(10.3% vs 15.2%, respectively).15 Overall, the incidence of
treatment-related AEs was lowest in the metronidazole 1% gel
group (2.9%) vs the metronidazole gel vehicle (4.2%).15

The efficacy and safety of once-daily application of
metronidazole 1% gel were compared with twice-daily appli-
cation of azelaic acid 15% gel in 160 patients with moderate
rosacea after 15 weeks of treatment.4This study was a random-
ized, investigator-blind, active-controlled, parallel-group study
conducted in 15 centers in the United States.4

Results of this non-inferiority study demonstrated that
both treatments showed similar therapeutic effects in reducing
inflammatory lesion counts, improving global severity scores,
and decreasing erythema (Figures 2 and 3). 
For these measures, once-daily application of metronidazole

1% gel was shown to be therapeutically comparable to twice-
daily application of azelaic acid 15% gel.4

Tolerability—assessed by stinging or burning, dryness, scaling
and itching—was also assessed and the incidence of cutaneous
reactions was found to be comparable with both treatments.4 Six
patients (7.4%) treated with metronidazole 1% gel had moderate
to severe stinging and burning as their worst score compared to
nine patients (11.8%) treated with azelaic acid 15% gel
(P=0.002). Additionally, 12 patients (14.8) had a worst score of
moderate scaling in the metronidazole group compared with
seven patients (9.2%) in the azelaic acid group (P=0.045). No sta-
tistical differences in terms of worst score were found between
the two treatment groups in dryness and itching.4

However, patients treated with metronidazole 1% gel
(n=82) reported that they were significantly less bothered by
side effects of treatment than were patients treated with azela-
ic acid 15% gel (n=78): 74.0% vs 52.7%, respectively;
P=0.009.4 Furthermore, 84.4% of patients reported that they

would like to use metronidazole 1% gel again vs 79.7% who
would like to use azelaic acid 15% gel again.4

SODIUM SULFACETAMIDE/SULFUR PRODUCTS
Another therapeutic class of medications approved for the

treatment of rosacea are sodium sulfacetamide/sulfur products.16

Sodium sulfacetamide 10%/sulfur 5% appears to confer anti-
inflammatory benefits in patients with rosacea,5 and it is cur-
rently available in a number of different formulations, including
cleansers, creams, lotions, leave-on suspensions and water-based
gels. Older lotion formulations were characterized by an
unpleasant sulfurous odor, but newer cleanser formulations
seem to have a less bothersome odor.16 Additive effects of sodi-
um sulfacetamide/sulfur in combination with other topical
treatments may optimize treatment in some patients.5 In a study
of 545 patients with rosacea treated with a sodium sulfac-
etamide/sulfur cream with sunscreens, patients reported being
much less bothered by redness and inflamed lesions after 12
weeks of treatment; the average rating for redness dropped by
46% (P<0.001) and for inflamed lesions by 56% (P<0.001).17

Patients noted reduced impact of rosacea on appearance and
daily activity, and medication satisfaction was high. Sodium sul-
facetamide/sulfur has been shown to be highly tolerable and
effective as monotherapy as well.16 Some formulations are tint-
ed green to reduce the appearance of rosacea-related erythema,
resulting in the appearance of a more neutral flesh tone.18These
formulations are generally well-tolerated, with facial dryness the
most frequently reported reaction.19 Application-site reactions
are usually transient and mild.

ORAL ANTIBIOTICS
The use of oral tetracyclines in treating rosacea is becoming

a clinical issue because antibiotic-resistant strains of P acnes have
been reported worldwide in a multitude of peer-reviewed
journals. The concern is that antibiotic-resistant P acnes will
transfer resistance to other bacteria. Although the spread of
antibiotic resistance has reduced the utility of the tetracyclines
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as antimicrobials,20 their value as anti-inflammatory agents has
just begun to be fully appreciated. Research has revealed that
tetracyclines suppress chemical mediators that promote inflam-
mation, connective tissue destruction and granuloma forma-
tion independently of their antimicrobial properties.21The dis-
tinction between the anti-inflammatory effects of the tetracy-
clines and their antimicrobial activity has been confirmed in
studies with tetracycline analogs that have no antimicrobial
activity, do not induce common antibiotic side effects and have
the therapeutic potential of conventional tetracyclines.22 The
most common side effects of all orally administered tetracy-
clines include gastrointestinal disturbances (nausea, vomiting,
diarrhea).23 In addition, tetracyclines carry warnings that they
may cause photosensitivity, Clostridium difficile colitis, abnormal
bone growth in children ≤8 years and in fetuses and an increase
in blood urea nitrogen (BUN).23,24

Since their introduction, the second-generation tetracyclines —
doxycycline and minocycline — have been widely used as sys-
temic therapies for both acne and rosacea. In recent years, lower
sub-antimicrobial doses of doxycycline have been under investi-
gation specifically for their anti-inflammatory actions in treating
rosacea. A new 40-mg capsule of doxycycline, which is specially
formulated with 30-mg immediate-release and 10-mg delayed-
release beads, has been approved for the once-daily treatment of
the inflammatory lesions of rosacea.25 This 40-mg time-released
doxycycline dose has demonstrated no antimicrobial activity, and
therefore, there is no evidence of increased risk of antimicrobial
resistance and no alteration of normal bacterial flora.26

Results of randomized clinical trials in 537 patients have
shown that anti-inflammatory–dose doxycycline has statistical-

ly significant superiority over placebo after 16 weeks of treat-
ment in reducing the inflammatory lesions of roacea.27 The
most common adverse events reported in these trials were
nasopharyngitis (4.8%), diarrhea (4.4%) and headache (4.4%).27

When compared with a 100-mg doxycycline dose in treat-
ing inflammatory rosacea, the 40-mg time-released dose
showed therapeutically similar reductions in lesion counts and
a better tolerability profile, particularly with respect to gas-
trointestinal disturbances.26 The most frequent adverse events
included nausea, headache, influenza, nasopharyngitis,
urticaria, diarrhea, esophageal pain, vomiting, abdominal pain
and upper abdominal pain in a total of 32 subjects.26

PROCEDURAL THERAPIES
Although pharmacologic agents (both topical and systemic)

are the basis of rosacea therapy, a variety of procedures ranging
from light-based therapy to dermabrasion and electrosurgery
have been used to treat the flushing and erythema associated
with rosacea. These include the pulsed dye laser, which has
been shown to be useful in treating telangiectasias, and intense
pulsed light (IPL).28,29 In a study of 32 patients with mild to
severe rosacea of at least 1 year’s duration, IPL was found to be
an effective treatment for the signs and symptoms of rosacea.29

Patients enrolled in the study received an average of 3.6 IPL
treatments. Erythema was reported as better or much better in
83% of patients, and flushing and skin texture were improved
in 75%. Ablative lasers, such as the CO2 laser, have been used
to treat patients with severe rosacea, particularly those with
rhinophyma.18 Surgical ablation and electrosurgery may also
help reduce the appearance of rhinophyma.
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TOPICAL MAINTENANCE THERAPY
Since rosacea is a chronic skin disease, long-term therapy is

required to maintain the remission achieved by oral and topical
therapies.30 Relapse occurs in about one quarter of patients
with papulopustular rosacea within weeks after the cessation of
oral antibiotic therapy.31Topical therapy is usually recommend-
ed to maintain remission after cessation of oral therapy or com-
bination oral and topical therapy.30 Although the required dura-
tion of maintenance therapy is unknown, a period of 6 months
or longer is generally advised. Some patients may require
repeated courses of systemic medication to control flares.31 A
two-phase study was conducted to determine if the use of
metronidazole 0.75% gel could prevent relapse of moderate to
severe rosacea.30 In the first open phase of this study, a combi-
nation of an oral tetracycline and topical metronidazole gel was
used to treat 113 subjects with rosacea for up to 12 weeks.30 All
successfully treated subjects (n=88) entered a randomized, dou-
ble-blind, placebo-controlled study applying either topical
metronidazole 0.75% gel (active agent) or topical metronida-
zole vehicle gel (placebo) twice daily for up to 6 months.30The
use of metronidazole 0.75% gel significantly prolonged the dis-
ease-free interval and minimized recurrence compared with use
of the vehicle (P<0.05).30 The metronidazole 0.75% gel group
had fewer papules and/or pustules after 6 months of treatment
(P<0.01), and relapse occurred less often in subjects treated
with metronidazole 0.75% gel than with vehicle gel (23% vs
42%, respectively; P<0.05) (Figure 4).30

Adherence to therapeutic regimens is key in treating and
controlling rosacea. The following are measures that can help
patients understand and comply with their treatment and pos-
sibly prevent flares: 
• Educate patients on how to avoid triggers and the impor-
tance of long-term therapy. Direct patients to Web sites, such
as that of the National Rosacea Society (www.rosacea.org)
where they can access patient-related information.

• Discuss possible medication side effects (stinging and burn-
ing, dryness, skin tightness). Patients with rosacea have sen-
sitive skin because of the barrier defects inherent in this
condition and are, therefore, more likely to experience
burning/stinging with the use of topical products.32 In three
controlled U.S. clinical trials involving 788 rosacea patients,
close to 30% of participants experienced stinging and burn-
ing with the use of azelaic acid 15% gel.11

• Emphasize proper skin care.16,33 The skin hyperreactivity
seen in patients with rosacea necessitates careful selec-
tion of nonirritating skin care products, especially
cleansers, because they are the most frequent cause of
barrier damage.34,35 Moisturizers should be used that
contain both humectants and occlusives for optimum
stratum corneum moisturization.
• Suggest daily application of sunscreen that has a combina-
tion UVA and UVB protection (with a sun protection fac-
tor of 15 or greater). Sunscreens may be incorporated into
moisturizers or topical medications. Vehicle formulations
with dimethicone and cyclomethicone may be less irritat-
ing than others. Sun-blocking creams containing titanium
dioxide and zinc oxide are usually well tolerated.31

SUMMARY
Rosacea is an increasingly common, underdiagnosed, under-

treated and burdensome facial condition. Ongoing research is
defining the primary, if not exclusive, role of inflammatory
processes in the pathophysiology of rosacea signs and symp-
toms. Although a cure for rosacea is not imminent, elucidation
of its pathophysiology may eventually lead to the development
of preventative, targeted anti-inflammatory therapies.
Currently, rosacea can generally be effectively controlled with
anti-inflammatory therapies: low-dose oral antibiotics, topical
metronidazole 1% gel, azelaic acid 15% gel, sodium sulfac-
etamide/sulfur products or a combination of topical and oral
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agents. However, successful long-term management of rosacea
depends on patients adhering to their daily treatment regi-
mens, which, in turn, depends on physicians educating patients
about their condition, the importance of avoiding triggers and
of proper skin care and potential medication side effects. n
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METROGEL®

(metronidazole gel), 1%
BRIEF SUMMARY Rx Only
For topical use only. Not for oral, ophthalmic or intravaginal use.
INDICATIONS AND USAGE 
METROGEL® (metronidazole gel), 1% is indicated for the topical treatment of inflammatory lesions of rosacea.
CONTRAINDICATIONS
METROGEL® (metronidazole gel), 1% is contraindicated in those patients with a history of hypersensitivity to metro-
nidazole or to any other ingredient in this formulation.
PRECAUTIONS
General: Topical metronidazole has been reported to cause tearing of the eyes. Therefore, contact with the eyes
should be avoided. If a reaction suggesting local skin irritation occurs, patients should be directed to use the medica-
tion less often or discontinue use.  Metronidazole is a nitroimidazole and should be used with care in patients with
evidence of, or history of, blood dyscrasia.
Information for Patients: Patients using METROGEL ® (metronidazole gel), 1% should receive the following informa-
tion and instructions:

1. This medication is to be used as directed.
2. It is for external use only.
3. Avoid contact with the eyes.
4. Cleanse affected area(s) before applying METROGEL ® (metronidazole gel), 1%.
5. This medication should not be used for any other condition than that for which it is prescribed.
6. Patients should report any adverse reaction to their physicians.

Drug Interaction: Oral metronidazole has been reported to potentiate the anticoagulant effect of coumarin and war-
farin, resulting in a prolongation of prothrombin time. Drug interactions should be kept in mind when METROGEL ®

(metronidazole gel), 1% is prescribed for patients who are receiving anticoagulant treatment, although they are less
likely to occur with topical metronidazole administration because of low absorption.
Carcinogenesis, Mutagenesis and Impairment of Fertility: Metronidazole has shown evidence of carcinogenic activ-
ity in a number of studies involving chronic, oral administration in mice and rats, but not in studies involving ham-
sters.
In several long-term studies in mice, oral doses of approximately 225 mg/m 2/day or greater (approximately 37 times
the human topical dose on a mg/m 2 basis) were associated with an increase in pulmonary tumors and lymphomas.
Several long-term oral studies in the rat have shown statistically significant increases in mammary and hepatic
tumors at doses >885 mg/m 2/day (144 times the human dose).
Metronidazole has shown evidence of mutagenic activity in several in vitro bacterial assay systems. In addition, a
dose-related increase in the frequency of micronuclei was observed in mice after intraperitoneal injections. An
increase in chromosomal aberrations in peripheral blood lymphocytes was reported in patients with Crohn�s disease
who were treated with 200 to1200 mg/day of metronidazole for 1 to 24 months. However, in another study,  no
increase in chromosomal aberrations in circulating lymphocytes was observed in patients with Crohn�s disease treat-
ed with the drug for 8 months.
In one published study, using albino hairless mice, intraperitoneal administration of metronidazole at a dose of 45
mg/m 2/day (approximately 7 times the human topical dose on a mg/m 2 basis) was associated with an increase in
ultraviolet radiation-induced skin carcinogenesis. Neither dermal carcinogenicity nor photocarcinogenicity studies
have been performed with METROGEL® (metronidazole gel), 1% or any marketed metronidazole formulations.
Pregnancy: Teratogenic Effects: Pregnancy Category B. There are no adequate and well-controlled studies with the
use of METROGEL® (metronidazole gel), 1% in pregnant women.
Metronidazole crosses the placental barrier and enters the fetal circulation rapidly. No fetotoxicity was observed after
oral administration of metronidazole in rats or mice at 200 and 20 times, respectively, the expected clinical dose.
However, oral metronidazole has shown carcinogenic activity in rodents. Because animal reproduction studies are
not always predictive of human response, METROGEL® (metronidazole gel), 1% should be used during pregnancy
only if clearly needed.
Nursing Mothers: After oral administration, metronidazole is secreted in breast milk in concentrations similar to
those found in the plasma. Even though blood levels taken after topical metronidazole application are significantly
lower than those achieved after oral metronidazole, a decision should be made whether to discontinue nursing or to
discontinue the drug, taking into account the importance of the drug to the mother and the risk to the infant.
Pediatric Use: Safety and effectiveness in pediatric patients have not been established.
Geriatric Use: While specific clinical trials in the geriatric population have not been conducted, sixty-six patients
aged 65 years and older treated with METROGEL ® (metronidazole gel), 1% over ten weeks showed comparable safe-
ty and efficacy as compared to the general study population.
ADVERSE REACTIONS
In a controlled clinical trial, 557 patients used METROGEL® (metronidazole gel), 1% and 189 patients used the gel
vehicle once daily. The following table summarizes adverse reactions that occur at a rate of ≥ 1% in the clinical trials:

The following table summarizes the highest scores of local cutaneous signs and symptoms of irritation that were
worse than baseline:

The following additional adverse experiences have been reported with the topical use of metronidazole: skin irritation,
transient redness, metallic taste, tingling or numbness of extremities, and nausea.
OVERDOSAGE: There are no reported human experiences with overdosage of METROGEL ® (metronidazole gel), 1%.
Topically applied metronidazole can be absorbed in sufficient amount to produce systemic effects.
DOSAGE AND ADMINISTRATION: Areas to be treated should be cleansed before application of METROGEL® (metro-
nidazole gel), 1%. Apply and rub in a thin film of METROGEL ® (metronidazole gel), 1% once daily to entire affected
area(s). Patients may use cosmetics after application of METROGEL® (metronidazole gel), 1%.
HOW SUPPLIED: METROGEL® (metronidazole gel), 1% is supplied as follows: 
60 gram tube � NDC 0299-3820-60
60 gram tube with complimentary 4 oz Cetaphil ® Gentle Skin Cleanser � NDC 0299-3820-04
Keep out of the reach of children.
Storage Conditions: Store at controlled room temperature: 20� to 25�C (68� to 77�F), excursions permitted between
59� and 86�F (15�-30�C).
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System Organ Class/Preferred Term Metronidazole Gel, 1% Gel Vehicle

N= 557 N=189

Patients with at least one AE          Number (%) of Patients 186 (33.4) 51 (27.0)

Infections and infestations 76 (13.6) 28 (14.8)

Bronchitis 6 (1.1) 3 (1.6)

Influenza 8 (1.4) 1 (0.5)

Nasopharyngitis 17 (3.1) 8 (4.2)

Sinusitis   8 (1.4) 3 (1.6)

Upper respiratory tract infection 14 (2.5) 4 (2.1)

Urinary tract infection 6 (1.1) 1 (0.5)

Vaginal mycosis 1 (0.2) 2 (1.1)

Musculoskeletal and connective tissue disorders 19 (3.4) 5 (2.6)

Back pain 3 (0.5) 2 (1.1)

Neoplasms 4 (0.7) 2 (1.1)

Basal cell carcinoma 1 (0.2) 2 (1.1)

Nervous system disorders 18 (3.2) 3 (1.6)

Headache 12 (2.2) 1 (0.5)

Respiratory, thoracic and mediastinal disorders 22 (3.9) 5 (2.6)

Nasal congestion 6 (1.1) 3 (1.6)

Skin and subcutaneous tissue disorders 36 (6.5) 12 (6.3)

Contact dermatitis 7 (1.3) 1 (0.5)

Dry skin 6 (1.1) 3 (1.6)

Vascular disorders 8 (1.4) 1 (0.5)

Hypertension 6 (1.1) 1 (0.5)

Metronidazole Gel, 1% Gel Vehicle

Sign/Symptom N= 544 N=184

Dryness 138 (25.4) 63 (34.2)

Mild 93 (17.1) 41 (22.3)

Moderate 42 (7.7) 20 (10.9)

Severe 3 (0.6) 2 (1.1)

Scaling 134 (24.6) 60 (32.6)

Mild 88 (16.2) 32 (17.4)

Moderate 43 (7.9) 27 (14.7)

Severe 3 (0.6) 1 (0.5)

Pruritus 86 (15.8) 35 (19.0)

Mild 53 (9.7) 21 (11.4)

Moderate 27 (5.0) 13 (7.1)

Severe 6 (1.1) 1 (0.5)

Stinging/burning 56 (10.3) 28 (15.2)

Mild 39 (7.2) 18 (9.8)

Moderate 7 (1.3) 9 (4.9)

Severe 10 (1.8) 1 (0.5)

, 

References: 1. Wolters Kluwer, PHast Database, January 2008. 2. Data
on file. A multi-center clinical study of metronidazole 1% compared
to vehicle for 10 weeks (n=552). 3. Data on file. HSA-3. Galderma
Laboratories, L.P. 4. Odom RB. The subtypes of rosacea: implications for
treatment. Cutis. 2004;73:9-14.
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THE POWERFUL ONE

• THE ONE with a 71% median reduction in papules and pustules at week 10 (P<.0001 vs vehicle)2

• THE ONE enhanced with HSA-3™ with niacinamide to decrease transepidermal water loss 
and facilitate drug delivery3

• THE ONE recommended as a foundation topical therapy for rosacea4

In the world of rosacea sufferers,
it all comes back to the one. 

The following adverse experiences have been 
reported with the topical use ofmetronidazole: burning,
skin irritation, dryness, transient redness, metallic taste,
tingling or numbness of extremities, and nausea.

Please see next page for brief summary of full Prescribing Information. 

www.metrogel.com

THE #1 BRAND PRESCRIBED FOR ROSACEA1
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