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Summary

Rosacea is a common chronic skin disease affecting the face. There are numerous
treatment options, but it is unclear which are the most effective. The aim of this
review was to assess the evidence for the efficacy and safety of treatments for
rosacea. Searches included the Cochrane Skin Group Specialised Register, the
Cochrane Central Register of Controlled Trials in The Cochrane Library, MED-
LINE, EMBASE, Science Citation Index, and Ongoing Trials Registers (updated
February 2011). Randomized controlled trials in people with moderate to severe
rosacea were included. Fifty-eight trials, including 27 from the original review,
comprising 6633 participants were included in this updated review. Interventions
included topical metronidazole, oral antibiotics, topical azelaic cream or gel, topi-
cal benzoyl peroxide and ⁄or combined with topical antibiotics, sulphaceta-
mide ⁄sulphur, and others. There was some evidence that topical metronidazole
and azelaic acid were more effective than placebo. Two trials indicated that doxy-
cycline 40 mg was more effective than placebo. There was no statistically signifi-
cant difference in effectiveness between doxycycline 40 mg and 100 mg but
there were fewer adverse effects. One study reported that ciclosporin ophthalmic
emulsion was significantly more effective than artificial tears for treating ocular
rosacea. Although the majority of included studies were assessed as being at high
or unclear risk of bias, there was some evidence to support the effectiveness of
topical metronidazole, azelaic acid and doxycycline (40 mg) in the treatment of
moderate to severe rosacea, and ciclosporin 0Æ05% ophthalmic emulsion for ocu-
lar rosacea. Further well-designed, adequately powered randomized controlled
trials are required.

Rosacea is a chronic skin disease that can affect the cheeks,

nose, eyes, chin and forehead. It is characterized by recurrent

episodes of flushing, erythema, papules, pustules and telangi-

ectasia.1–3 Although there is no standard clinical definition of

the condition, rosacea is generally classified into four subtypes

and one variant.4,5

Subtype 1 Erythematotelangiectatic rosacea. The clinical fea-

tures include flushing and persistent central facial erythema

with or without telangiectasia.

Subtype 2 Papulopustular rosacea. This is characterized by

persistent central facial erythema with transient, central face

papules or pustules, or both.

Subtype 3 Phymatous rosacea. This may occur on the nose

(rhinophyma), chin, forehead, cheeks or ears.

Subtype 4 Ocular rosacea. It may be found in up to 58% of

cases, but it is frequently undiagnosed.

Variant Granulomatous rosacea. This is noninflammatory and

characterized by hard, brown, yellow or red cutaneous pap-

ules, or nodules of uniform size.

Progression from one subtype to another is possible; how-

ever, each individual characteristic may change from absent to

severe.1,3,5

As with most chronic skin diseases, rosacea requires long-

term treatment, therapies are numerous, and their use is

frequently based on anecdotal evidence.2,3,6 Management

strategies for people with rosacea can often be tailored to the

specific subtype of rosacea, but because rosacea can have a sig-

nificant impact on quality of life, these strategies should also
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be directed towards achieving improvement in general well-

being.3,7–10

This is a summary of a Cochrane systematic review that was

conducted to examine the different management options and

determine the most effective strategy in the treatment of rosacea.

Systematic reviews, which represent the uppermost level of reli-

ability in the hierarchy of evidence, are a valuable source of in-

formation for healthcare providers, consumers, researchers and

policymakers. They provide one of the best opportunities for cli-

nicians to understand and translate the current best evidence of

the effects of healthcare interventions into their daily clinical

practice. Cochrane reviews are internationally recognized for

their high quality and are updated regularly.

Methods

A systematic review of randomized controlled trials (RCTs)

was conducted following a prespecified protocol.11

Search strategies

We searched 11 electronic databases and trial registers

(Table 1) from inception to February 2011 for relevant studies.

We scanned the bibliographies of included studies, published

reviews and articles that cited the included studies. Attempts

were made to locate unpublished and ongoing trials through

correspondence with authors and pharmaceutical companies.

No language restrictions were imposed and several studies

were translated. Two reviewers (E.J.v.Z. and M.A.G.) indepen-

dently reviewed all studies from searches for eligible RCTs.

Inclusion criteria

We included RCTs that compared any type of intervention

used to treat rosacea, either as stand-alone or as a combined

intervention, vs. placebo or active treatment. We also consid-

ered the effects of avoidance of some foods, e.g. spicy food,

as well as the use of certain cosmetics and sunscreens.

Outcome measures

Our two primary outcomes were (i) impact on quality of life

and (ii) participant-assessed changes in rosacea severity. Sec-

ondary outcomes were physician-assessed changes in rosacea

severity, drop-out rates and adverse events.

Data extraction and synthesis

Details of eligible trials were extracted and summarized using

a structured data extraction form (E.J.v.Z., S.F.K., Z.F.). Dis-

agreements were resolved by discussion. The review authors

(E.J.v.Z., S.F.K., Z.F. or B.R.C.) independently assessed risk of

bias in the included studies using the Cochrane Collabora-

tion’s domain-based evaluation tool as described in Chapter

8, Section 8.5, in the Cochrane Handbook for Systematic Reviews of

Interventions.12 We presented continuous outcomes where pos-

sible on the original scale as reported in each individual

study. Dichotomous outcomes were presented as relative risk

ratios. All outcomes were reported with their associated 95%

confidence intervals. A meta-analysis was carried out if we

identified a sufficient number of studies (n ‡ 3) investigating

similar treatments that reported data that were amenable to

pooling.13 In view of a lack of demonstrable statistical heter-

ogeneity between the studies (I2 > 60%), a fixed-effect

model was used to combine the results of individual studies

in this review.

Results

Description of the included studies

The results of the literature search are shown in Figure 1. Of

the 5434 references retrieved from the searches, 58 studies

met our inclusion criteria (see Table 2 for characteristics of

included studies).11 The trials were grouped into six categories

Table 1 Electronic databases and trial registers searched

Electronic databases
The Cochrane Skin Group Specialised Register

The Cochrane Central Register of Controlled Trials
MEDLINE

EMBASE
Science Citation Index

BIOSIS
Trial registers

The metaRegister of Controlled Trials, http://
www.controlled-trials.com

The U.S. National Institutes of Health Ongoing Trials Register,
http://www.clinicaltrials.gov

The Australian and New Zealand Clinical Trials Registry,
http://www.anzctr.org.au

The World Health Organization International Clinical Trials
Registry platform, http://www.who.int/trialsearch

The Ongoing Skin Trials Register, http://
www.nottingham.ac.uk/ongoingskintrials

Studies identified based on
review of abstract = 127

Studies ineligible for inclusion due
to insufficient evidence of
randomization or other reasons
(e.g. not fitting inclusion criteria)
based on review of full paper = 69

Studies eligible = 58

Original review (2004) = 2441

First update (2005) = 640

Latest update (2011) = 2353

Total references identified by
search strategy = 5434

Fig 1. Search results.
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of interventions: topical metronidazole (n = 28), oral antibiot-

ics (n = 15), topical azelaic cream or gel (n = 11), topical

benzoyl peroxide and ⁄or combined with topical antibiotics

(n = 4), sulphacetamide ⁄sulphur (n = 3), and other therapies

(n = 14). Eighteen trials evaluated comparisons in more than

one category, e.g. a topical plus an oral agent. The duration of

treatment ranged between 2 and 3 months, and only two

studies addressed interventions for ocular rosacea.14,15 Diver-

sity in study design, skewed data, missing standard deviations,

and a mix of different comparators and dosing regimens did

not permit pooling of the data or allow the authors to make

accurate and direct comparisons of some of the interventions.

Only two of the included studies15,16 reported assessments of

change in ‘quality of life’ as a result of the interventions, and

half (29) of the remaining studies evaluated participant-

assessed changes in rosacea severity, both of which were the

primary outcomes for this review. Most of the studies gave

preference to clinician-assessed numbers of papules or pustules

as outcomes rather than patient reported outcomes.

Risk of bias of included studies

Only three of the studies met all of the criteria across all of the

domains in the Cochrane Collaboration’s tool for assessing the

risk of bias, and therefore these studies were considered to be

at ‘low risk of bias’ (plausible bias unlikely to seriously alter

the results).17,18 Thirty studies were categorized as ‘unclear

risk of bias’ (plausible bias that raises some doubt about the

results) because one or more criteria were assessed as unclear,

while the remaining 25 studies were assessed as ‘high risk of

bias’ (plausible bias that seriously weakens confidence in the

results) because one or more of the criteria were not met.

Effects of interventions

A summary of the most important results is provided in

Table 3.

Studies with only topical metronidazole

Fourteen trials provided data on the effectiveness of topical

metronidazole.14,17,19–30 Data from three studies could be

pooled (see Fig. 2).21,22,29 Topical metronidazole was more

effective than placebo and the results were both statistically sig-

nificant [relative risk (RR) 1Æ95, 95% confidence interval (CI)

1Æ48–2Æ56] and clinically important. The pooled data from

these studies was largely in agreement with the participant-

assessed outcomes for this comparison and were confirmed

and supported by the other studies.14,17,19,20,23–28,30 There

were no statistically significant differences between the two

concentrations of topical metronidazole (0Æ75% and 1%), or

comparisons using different vehicles and topical metronidazole

was also shown to be effective in maintaining remission.23–26

There were no significant differences in the number of drop-

outs and adverse events across the intervention groups in these

studies.

Studies with only azelaic acid

Six studies evaluated the effect of azelaic acid out of which three

studies compared the effectiveness of azelaic acid vs. placebo.31–35

Pooled participant-assessed data from these studies indicated an

improvement in rosacea severity rate of complete remission or

marked improvement of 70–80% in the azelaic acid group com-

pared with 50–55% in the placebo group (RR 1Æ52, 95% CI

1Æ32–1Æ76, see Fig. 3).31,33 These results were largely in agree-

ment with the physician-assessed outcomes in these studies. A

single daily dose of azelaic acid appears to be as effective as the

twice daily dose.34 There was no statistically significant differ-

ence during maintenance phase between the azelaic acid group

and vehicle-only group (RR 0Æ73, 95% CI 0Æ43–1Æ23).35

Studies comparing topical metronidazole and azelaic acid

Three studies provided data for this comparison, one of which

had a within-patient study design; therefore pooling of data

with the other two studies was not possible.36–38 In two of

the studies there was no statistically significant difference

between the treatment groups in the patient-assessed out-

comes.36,38 However, in the Maddin37 study the patients con-

sidered azelaic acid to be more effective. The investigators in

both the Elewski et al.36 and the Maddin37 studies were more

satisfied with the outcomes of treatment with azelaic acid

compared with metronidazole.

Studies with other topical treatments

Most of the other comparisons consisted of single studies and

investigated drug, e.g. permethrin, benzoyl peroxide, benzoyl

peroxide combined with clindamycin, sodium sulphacetamide

10% ⁄sulphur 5%, pimecrolimus, topical erythromycin, topical

ciclosporin, ethoxybenzylaldehyde and adjunctive benefit of a

polyhydroxy acid (PHA) regimen and flavonoid-rich

cream.15,16,28,39–49 The results are reported in Table 3, but are

not discussed as most of these studies were judged to be at

high risk of bias and had skewed or unusable data. However,

two studies assessed our primary outcome ‘quality of life’.15,16

In Weissenbacher et al.16 the efficacy of pimecrolimus vs. vehicle

was investigated and although the data reported in this study

were sparse, no statistically significant differences in efficacy

could be demonstrated between treatment arms for any of the

outcomes. The study of Schechter et al.15 demonstrated a mod-

erate improvement in quality of life in the group with ocular

rosacea which had been treated with ciclosporin 0Æ05% oph-

thalmic emulsion compared with artificial tears. The data

based on physicians’ assessments provide further supportive

evidence for the effectiveness of topical ciclosporin 0Æ05% in

the treatment of ocular rosacea.

Studies with oral antibiotics

Two studies which investigated the effect of tetracycline were

included.50,51 Based on the participant-assessed outcomes in
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Marks and Ellis (1971) there was insufficient evidence to

demonstrate that tetracycline was more effective than pla-

cebo.50 In contrast with the participant-assessed changes, the

physicians’ assessments indicated that tetracycline appeared to

be significantly more effective than placebo. Seventeen of 20

participants in the tetracycline group were considered to be

improved vs. four of 19 in the placebo group in the study of

Marks and Ellis50 (RR 4Æ04, 95% CI 1Æ66–9Æ83). The results of

the study by Sneddon (1966) showed that 28 of 36 partici-

pants in the tetracycline group were improved vs. 19 of 42 in

the placebo group (RR 1Æ72, 95% CI 1Æ18–2Æ50).51

Two studies which compared doxycycline vs. placebo were

included in this review.18 The data from the Investigator’s

Global Assessment (IGA) in Del Rosso et al.18 (2007, study a)

indicated that doxycycline 40 mg was more effective than pla-

cebo. Fifty-eight participants out of the 127 in the doxycycline

40 mg group achieved a 2-point or greater improvement in

IGA score compared with 32 out of 124 in the placebo group

(RR 1Æ77, 95% CI 1Æ24–2Æ52). Thirty-nine participants in the

doxycycline group achieved an IGA score of 0 (clear) or 1

(near clear) vs. 24 in the placebo group (RR 1Æ59, 95% CI

1Æ02–2Æ47).

In Del Rosso et al.18 (2007, study b) there was no statistically

significant difference in IGA; 32 participants of the 142 in the

doxycycline 40 mg group had achieved a 2-point or greater

improvement in IGA score compared with 23 of 144 in the pla-

cebo group (RR 1Æ41, 95% CI 0Æ87–2Æ29). However, more than

twice as many participants achieved an IGA score of 0 (clear)

or 1 (near clear) in the doxycycline group; 21 participants in

the doxycycline group achieved an IGA score of 0 or 1 vs. 9 in

the placebo group (RR 2Æ37, 95% CI 1Æ12–4Æ99). The dropout

rate was comparable between both groups in each of the stud-

ies but the number of participants reporting adverse events was

higher in the doxycycline groups. The study of Fowler

(2007)52 supported the efficacy data of doxycycline.

Physician-based assessments provided no evidence of any

difference in efficacy between the 40 and 100 mg in Del

Rosso et al. (2008)53 but only a quarter of the side-effects

were reported for the lower as opposed to the higher dose.

The data reported for treatment with clarithromycin and

omeprazole were to a large extent considered unusable.54 One

study compared doxycycline (100 mg) with azithromycin and

although both treatments appeared equally effective the stan-

dard deviations were large and the data were skewed.55 Two

studies which included treatment with oral metronidazole pro-

vided limited data.56,57 Doxycycline 40 mg was compared

with topical metronidazole in one study and most data had to

be estimated from graphs; however, they indicated that doxy-

cycline might be more effective than topical metronidazole.58

Four studies compared topical metronidazole and oral

(oxy)tetracycline, but pooling of data was not possible due to

clinical heterogeneity between the studies.59–62 Although the

quality of reporting of these studies was poor they did never-

theless indicate that there was no statistically significant differ-

ence in effectiveness between metronidazole cream and

(oxy)tetracycline.T
ab
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We included studies which examined topical clindamycin

vs. tetracycline, rilmenidine, dark sulphonated shale oil, zinc

sulphate and nadolol but the data from these studies were

considered largely unusable.63–67

Studies with laser- and ⁄or light-based treatment

In one study the effectiveness of dual-wavelength 595-nm

pulsed-dye laser (PDL) and 1064 nm Nd:YAG was investi-

gated, but this was only on the nose.68 In another study (PDL

vs. intense pulsed light therapy vs. control) the data were lim-

ited and unusable.69

Discussion

Fifty-eight studies were included in this updated Cochrane

review. It was somewhat disappointing to see that our princi-

pal outcome, ‘quality of life’, was assessed in only two of the

studies15,16 and that only half the studies addressed partici-

pants’ assessments of improvement in rosacea severity. The

majority of studies focused on numbers of papules and pus-

tules which, although they may provide a quantifiable, objec-

tive, and more readily intelligible outcome, are generally

considered to be clinician-centred rather than patient-

preferred. Rosacea is a chronic skin disease and the importance

of self-assessments by participants of the effectiveness of inter-

ventions should not be underestimated.

Pooling of data was not feasible for most of the compari-

sons, and was possible only for several outcomes in the trials

which evaluated topical metronidazole and azelaic acid.

Regarding treatments for erythematotelangiectatic rosacea

(subtype 1), the use of different scoring systems to assess

improvement of erythema and telangiectasia, and the paucity

and variability of evidence on the effects of interventions on

this subtype of rosacea did not in most cases permit firm con-

clusions to be made. Although topical treatments with metro-

nidazole, azelaic acid and sodium sulphacetamide ⁄sulphur as

well as oral treatment with doxycycline appeared to be effec-

tive in reducing erythema (not telangiectasia), further research

into their effects on erythema is needed to confirm these find-

ings.18,24,28,29,33,36,47,48,52,59 Lasers and light therapies appear

to have a major role to play in the treatment of erythematotelan-

giectatic rosacea but these treatment modalities are still largely

under-researched. There was some evidence that PDL and

intense pulsed light therapy are capable of reducing erythema

and telangiectasia on the face.69 The effects of laser therapy for

rosacea on the nose were investigated in only one study.68

For the treatment of papulopustular rosacea (subtype 2),

pooled data for topical metronidazole and azelaic acid indicate

that both are effective treatments for rosacea.21,22,29,31,33 How-

ever, based on physicians’ assessments in Elewski et al. (2003)36

and both physician and participant assessments in Maddin

(1999)37 azelaic acid appears to be more effective than metroni-

dazole albeit with more side-effects and, therefore, further

evidence is required.

Topical metronidazole was also shown to be effective in

maintaining remission.23

A single daily dose of azelaic acid appears to be as effective

as the twice-daily dose and is also likely to result in improved

compliance.34 RCTs investigating the effectiveness of azelaic

acid and metronidazole used in maintenance therapy are still

required.

The effectiveness of benzoyl peroxide (alone or combined

with clindamycin) in the treatment of papulopustular rosacea is

Study or subgroup

Bjerke 1989
Breneman 1998
Nielsen 1983a

Total (95% CI)

Total events
Heterogeneity: χ² = 3·55, df = 2 (P = 0·17); I² = 44%
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Fig 2. Physician’s Global Evaluation of improvement of rosacea.

Study or subgroup

Bjerke 1999
Thiboutot 2003a
Thiboutot 2003b
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Total events
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Fig 3. Participant-assessed improvement of rosacea.
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unclear. Inadequate study design, and incomplete and skewed

data did not enable definite conclusions to be drawn.39,44

Sodium sulphacetamide 10% in combination with sulphur

5% appeared to be more effective than metronidazole, but fur-

ther research is warranted, as all the relevant included studies

were assessed as being at ‘high risk of bias’.43,47,48

The evidence for the effectiveness of permethrin was incon-

clusive and therefore further trials with a rigorous study

design are required.28,45

There was no evidence to support the effectiveness of pime-

crolimus; however, this was based on limited and largely

unusable data presented in two studies.16,42

There was no evidence that 4-ethoxybenzaldehyde, flavo-

noid-rich plant cream or adjunctive PHA skin regimen were

effective.40,41,46 Although the use of skin products that contain

no irritating ingredients are often recommended for the treat-

ment of papulopustular rosacea, no studies on the use of these

cosmetics could be included in this review. No eligible studies

were identified for dapsone or topical tretinoin although these

treatments are still fairly commonly used.8,70,71

Tetracyclines are used extensively for the treatment of rosa-

cea and although their efficacy may be widely accepted by

clinicians, this is currently not substantiated by high-level evi-

dence from methodologically sound clinical trials.50,51

While a number of studies included in this review demon-

strated the efficacy of an anti-inflammatory dose of doxycy-

cline as a reduction in physician-assessed lesion counts, quite

significantly, the participants’ views and satisfaction with the

effects of this intervention were not assessed.18,52,58

There is evidence that the 40-mg dose is at least as effective

as the 100-mg dose, has a correspondingly lower risk of

adverse effects, and that, albeit these events may be mild to

moderate, more were reported with the 100-mg dose of

doxycycline than the 40-mg dose.53

Only one study which examined the effects of azithromycin

was included but the data were skewed, and consequently

more methodologically robust research is required on the

effects of this specific intervention.55

Several studies examined other interventions such as rilme-

nidine and ampicillin and although the latter showed some

evidence of effectiveness, neither of these are currently consid-

ered as treatment options by clinicians.50,63

For treatment of phymatous rosacea (subtype 3), surgical

therapies as well as ablative laser therapies have been used

with reportedly good results, but no eligible randomized con-

trolled trials were identified for this systematic review.

The symptoms of ocular rosacea (subtype 4) are often mild

but can also be severe and debilitating, and although ocular

involvement occurs in up to 58% of people with rosacea, only

two trials included in this review examined the treatment of

ocular rosacea.14,15 Although there was insufficient evidence

to support the efficacy of topical metronidazole for ocular ros-

acea, there was some evidence of a consistent improvement in

all outcomes with ciclosporin 0Æ05% ophthalmic emulsion and

that it was more effective than artificial tears in the treatment

of ocular rosacea.14,15

For all treatments, the adverse events reported were mostly

mild and transient and comprised skin irritation, pruritus and

stinging ⁄burning or dry skin. In most of the studies the num-

ber and type of adverse events did not differ significantly

between active treatment and the placebo groups; however,

these were not always reported adequately or completely.

In conclusion, evidence of treatment effect could be dem-

onstrated for only a limited number of the interventions stud-

ied. These were for interventions with topical metronidazole,

azelaic acid and doxycycline (40 mg) in the treatment of

moderate to severe rosacea, and ciclosporin 0Æ05% ophthalmic

emulsion for ocular rosacea.

There is insufficient evidence to support either the effective-

ness or lack of effectiveness of interventions for the manage-

ment of erythematotelangiectatic rosacea. Clearing of the

‘redness of the face’ in patients with rosacea can have a signif-

icant impact on their quality of life but the evidence for the

efficacy of light-based therapies, which are commonly used

for erythematotelangiectatic rosacea, is lacking and further

studies addressing the efficacy of these treatment modalities

are warranted.

For papulopustular rosacea, topical metronidazole, azelaic

acid and anti-inflammatory dose doxycycline (40 mg) appear

to be effective and safe for short-term use, with similar rates

of adverse events as in the placebo groups except for doxy-

cycline 40 mg, which showed an increased risk of side-effects.

There is evidence that 40 mg is at least as effective as 100 mg

with evidence of fewer adverse effects and there is some evi-

dence that tetracycline is effective. No clear evidence is avail-

able demonstrating that any one of these treatments, or any

combination of treatments, has a particular advantage in terms

of higher remission rates and ⁄or fewer adverse effects.

No studies could be included that addressed treatment of

phymatous rosacea. Well-designed RCTs addressing which is

the most effective treatment for phymatous rosacea are there-

fore still required.

For ocular rosacea ciclosporin 0Æ05% ophthalmic emulsion

showed some evidence of benefit over artificial tears. The

impact of available treatment on ocular rosacea warrants

further examination as up to 58% of patients with rosacea suf-

fers from this subtype.

Finally, there is an urgent need for high-quality, well-

designed and rigorously reported studies of the more widely

used treatments for rosacea such as tetracycline, minocycline,

azithromycin, isotretinoin, topical retinoids and light-based

therapies. Less direct interventions, such as dietary adjust-

ments, avoidance measures for trigger factors, the use of

sunscreens, and patient education are further areas of

much-needed research. Outcomes collected in future trials

should be primarily based on a standardized scale of the par-

ticipant’s assessment of the treatment efficacy and also have a

greater emphasis on changes in quality of life as a result of

the interventions. Standardized and uniform scales should be

developed and used for physicians’ assessments, and these

should reliably reflect global evaluation, lesion counts and

assessment of telangiectasia. Furthermore, to ensure improved
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clinical decision-making, future research should place a greater

emphasis on the management and treatment of rosacea based

on the staging pattern of the disease.

It is hoped that clinicians treating patients with rosacea find

this evidence-based review helpful and that it will alter their

prescribing to improve patient outcomes. Clinical decision-

making on the choice of intervention for rosacea should be

based on high-level evidence if available, but in the absence

of such evidence for any specific intervention these decisions

should continue to be guided by clinical experience and

patients’ individual characteristics and preferences until further

evidence becomes available.

What’s already known about this topic?

• Rosacea is an important dermatological condition with

a significant impact on quality of life.

• There are various options available for treatment but it

is unclear which are the most effective.

What does this study add?

• This study updates the existing Cochrane systematic

review with additional trials and applies intention-

to-treat principles to the meta-analyses.

• Topical metronidazole, azelaic acid and doxycycline

(40 mg) appear to be effective and safe for papulo-

pustular rosacea.

• There is evidence that doxycycline 40 mg is at least as

effective as 100 mg with evidence of fewer adverse

effects.

• Ciclosporin 0Æ05% ophthalmic emulsion is effective

for ocular rosacea.
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