Abstract

Background

Rosacea is a common chronic facial skin condition, characterised by flushing,
redness, pimples and dilated blood vessels. The eyes are often involved and
thickening of the skin (phymas), especially of the nose, can occur in some people. A
range of treatment options are available, but it is unclear which are most effective.

Objectives
To assess the efficacy and safety of treatments for rosacea.

Search methods

We updated our searches to March 2018, of: CENTRAL in The Cochrane Library,
MEDLINE, EMBASE, LILACS, and Science Citation Index. We searched five trials
registers and checked reference lists for further relevant studies.

Selection criteria
Randomised controlled trials in people with moderate to severe rosacea.

Data collection and analysis

Study selection, data extraction, risk of bias assessment and analyses were carried
out independently by two authors.

Main results

We included 152 studies, comprising 20,944 participants with a mean age of 48.6
years, including more women than men. Sample sizes of 30-100 and study duration
of two to three months were most common.

A wide range of comparisons (93) were evaluated. Topical interventions:
brimonidine, oxymetazoline, metronidazole, azelaic acid, ivermectin, or other topical
treatments. Systemic interventions: oral antibiotics, combinations with topical
treatments or other systemic treatments, i.e. isotretinoin. Several studies evaluated
laser or light-based treatment.

The majority of studies (84/152) were assessed as 'unclear risk of bias', 52 'high risk’
and 16 'low risk'. Thirty-four studies provided no usable or retrievable data (e.g. none
of our outcomes were addressed, or limited data in abstracts).

Of our primary outcomes 21 studies assessed 'change in quality of life', 75 assessed
participant-assessed changes in rosacea severity and 98 assessed adverse events,
although often limited data were provided. In most comparisons there were no
statistically significant differences in number of adverse events: most being mild and
transient. Physicians' assessments including investigators' global assessments,
lesion counts and erythema were evaluated in three-quarters of the studies, but time
needed for improvement and duration of remission were incompletely or not
reported.

The certainty of evidence was rated moderate to high for most outcomes, but for
some outcomes low to very low.

For reducing background erythema, topical brimonidine was more effective than
vehicle in two studies. At three hours, participants' assessments reported a risk ratio
(RR) of 2.11 (95% confidence interval (Cl) 1.60 to 2.78). Physicians' assessments



confirmed these data (both high certainty evidence). Topical oxymetazoline also
reduced erythema more than vehicle in two studies. Participants assessments at
three hours showed a RR of 1.65 (95% CI 1.23 to 2.21), which was confirmed by the
physicians' assessments (both moderate certainty evidence). Pulsed dye laser (PDL)
was more effective than yttrium-aluminium-garnet (Nd:YAG) laser in reducing
erythema and telangiectasia based on one study (low certainty evidence), and long
PDL appeared to be as effective as intense pulsed light therapy (moderate certainty
evidence).

For papules and pustules, pooled data from physicians' assessments in three trials
demonstrated that metronidazole was more effective than placebo (RR 1.98, 95% CI
1.29 to 3.02)(moderate certainty evidence). Six trials showed that, according to the
participants, azelaic acid was more effective than vehicle (RR 1.40, 95% CI 1.28 to
1.53)(high certainty evidence). The results from three studies were contradictory on
which of these two treatments was most effective. Based on two studies, topical
ivermectin increased the number of participants indicating that rosacea had no effect
on their quality of life when compared with vehicle (RR 1.55, 95% CI 1.34 to
1.79)(high certainty evidence). Participants' assessments showed a RR of 1.84 (95%
Cl 1.62 to 2.09)(high certainty evidence), supported by physicians' assessments
(moderate certainty evidence). Topical ivermectin appeared to be slightly more
effective than topical metronidazole (based on one study) for improving quality of life,
participants' and physicians' assessed outcomes (moderate to high certainty
evidence). Topical clindamycin combined with tretinoin was not considered to be
effective compared to placebo (moderate certainty evidence). The same was true for
clindamycin versus vehicle (low to moderate certainty evidence). Topical minocycline
foam was more effective than vehicle according to physicians based on one study
(RR 2.33, 95% CI 1.35 to 4.00) with a large reduction in lesion count. However, the
improvement in quality of life was small (moderate certainty of evidence for these
outcomes).

Oral treatments for papules and pustules showed low certainty evidence that
tetracycline was effective. In three trials according to physicians doxycycline
appeared to be significantly more effective than placebo (RR 1.69, 95% CI 1.26 to
2.28) (high certainty evidence). There was little to no difference in physicians'
assessments between 100 mg and 40 mg doxycycline, but there were fewer adverse
events with the lower dose (RR 0.25, 95% CI1 0.11 to 0.54) (low certainty evidence).
Based on one study, minocycline 100 mg may result in little to no difference in
participant-assessed improvement (good or excellent) compared to doxycycline 40
mg (RR 1.10, 95% CI 0.72 to 1.72)(low certainty evidence), nor in reduction of lesion
counts (mean difference (MD) -1.00, 95% CI -7.96 to 5.96)(moderate certainty
evidence). But physicians' assessments favoured minocycline 100 mg (3.43, 95% CI
1.67 to 7.04)(moderate certainty evidence). There was very low certainty evidence
from one study that azithromycin was as effective as doxycycline 100 mg. Low dose
minocycline (45 mg) was as effective as minocycline combined with topical azelaic
acid (low certainty evidence). Based on one study low dose isotretinoin 0.25 mg/kg
improves quality of life when compared to placebo (moderate certainty evidence)
and resulted in a large improvement of participants' satisfaction (low certainty
evidence). This was confirmed by physicians' assessments (RR 4.89, 95% Cl 2.28 to
10.49) and number of participants with = 90% reduction in lesion count (RR 5.51,
95% CI 2.37 to 12.83)(both high certainty evidence). Low dose isotretinoin 0.3 mg/kg
was considered by both participants (RR 1.23, 95% CI 1.05 to 1.43) and physicians



(RR 1.18, 95% CI 1.03 to 1.36) to be slightly more effective than doxycycline 50-100
mg (moderate certainty evidence).

For ocular rosacea topical ciclosporin ophthalmic emulsion demonstrated
effectiveness and improved quality of life (low certainty evidence). Topical ciclosporin
may improve quality of life slightly when compared with oral doxycycline 200 mg for
the first month and 100 mg for the following two months. This was supported by
disease severity assessments of both participants and physicians (low certainty
evidence for all outcomes). Omega 3 fatty acids likely improve symptoms of dry eyes
and also improve tear gland function (moderate certainty evidence).

Authors' conclusions

For background erythema there was high certainty evidence to support the
effectiveness of topical brimonidine and moderate certainty for oxymetazoline. There
was low to moderate certainty evidence for laser and intense pulsed light therapy.

For papules and pustules, there was high certainty evidence for effectiveness of
topical azelaic acid and topical ivermectin, and moderate to high certainty evidence
for doxycycline and isotretinoin. Moderate certainty evidence was available for
topical metronidazole and topical minocycline. There was low certainty evidence for
tetracycline and low dose minocycline.

For ocular rosacea, there was moderate certainty evidence that oral omega 3 fatty
acids was effective and low certainty evidence for ciclosporin ophthalmic emulsion
and oral doxycycline.

Time needed until improvement and response duration should be addressed more
completely, with more rigorous reporting of adverse events. Further studies on
combinations of treatment and on ocular rosacea are warranted.

Plain language summary
Treatments for rosacea

Review guestion
Which treatments are effective for rosacea?

Background

Rosacea is a common skin condition causing flushing, redness, red pimples and
pustules on the face, and should not be confused with acne. Dilated small blood
vessels may appear near the surface of the skin (spider veins; telangiectasia).
Rosacea can also cause inflammation of the eyes or eyelids, or both (ocular
rosacea). Some people can develop a thickening of the skin, especially of the nose
(rhinophyma). Although the cause of rosacea still remains unclear, a wide variety of
treatments are available for this persistent (chronic), recurring and often distressing
disease. These include medications applied directly to the skin (topical), oral
medications and light-based therapies. We wanted to discover how people with
rosacea assessed their treatments: if the treatments changed their quality of life, if
they saw changes in their condition and if there were side effects. From the doctors,
we wanted to discover whether treatments changed the severity of rosacea, as well
as how long it took before symptoms reduced and reappeared.

Study characteristics



We reviewed 152 studies (up to March 2018) which included 20,944 people with
moderate to severe rosacea. Most were between 40 and 50 years old, with more
than twice as many women as men. Most studies lasted between eight to 12 weeks,
with the longest lasting 40 weeks. The majority of people in these studies suffered
from pimples and pustules, or persistent redness, or had a combination of these two
features.

Of the 152 studies, 102 reported that they received funding, mainly by
pharmaceutical companies, and 61 reported competing interests of the investigators.
We were confident that this mostly did not affect the results, but we had concerns
about 20 studies.

Key results

Most of the treatments appeared to be effective in treating rosacea. Almost half of
the studies reported how people assessed their treatments. Only 21 assessed
changes in quality of life. Almost all studies reported side effects, although this
information was often limited. Studies mostly evaluated changes in the number of
pimples and pustules, and redness. Only nine studies were about ocular rosacea.

Topical treatments

Two treatments specifically for reducing redness, brimonidine and oxymetazoline,
were shown to work from three up to 12 hours after being applied. Both treatments
did not show more side effects than the same product without the medication in it.
Very few experienced redness, flushing, itching or skin irritation.

Three separate treatments, metronidazole, azelaic acid and ivermectin, were
effective and safe in reducing pimples and pustules. Improvements tended to appear
after three to six weeks, and ivermectin was slightly more effective than
metronidazole. With metronidazole and ivermectin, very few people experienced mild
itching, skin irritation or dry skin. For some, azelaic acid caused mild burning,
stinging or irritation. More research is needed to determine which of these three is
best.

Topical minocycline foam showed a large reduction in pimples and pustules,
according to the doctors, and patients reported a small improvement of quality of life.
Topical clindamycin was not effective for treating rosacea, and neither was it
effective when it was combined with tretinoin.

Oral treatments

Antibiotics such as tetracycline, a low dose of doxycycline (40 mg) or a low dose of
minocycline (45 mg) reduced the number of pimples and pustules. Low dose
doxycycline was likely as effective as 100 mg, but with much fewer side effects like
diarrhoea and nausea. Azithromycin may be as effective as 100 mg doxycycline, but
only one study addressed this treatment. Oral minocycline 100 mg showed as much
effectiveness as doxycycline 40 mg, according to the findings of both patients and
doctors, but the doctors favoured minocycline.

Low dose isotretinoin (0.25 mg/kg) improved quality of life, increased patients’
satisfaction, and according to doctors decreased pimples and pustules by 90%.
Another low dose of isotretinoin (0.3 mg/kg) appeared to be slightly more effective
than 50-100 mg doxycycline for treating pimples and pustules. However, when using
isotretinoin extra precautions need to be taken regarding contraception in women of
childbearing age as it is known to cause malformations in the foetus.



Light-based therapies

Laser therapy and intense pulsed light therapy were both effective for the treatment
of dilated blood vessels, but the studies examining these treatments only reported
limited data.

Rosacea of the eyes or eyelids, or both (ocular rosacea)

Ciclosporin 0.05% ophthalmic emulsion increased quality of life of people and
according to doctors improved the amount and quality of tears, compared to artificial
teardrops. When compared to oral doxycycline, topical ciclosporin seemed slightly
more effective in improving quality of life and decreasing symptoms, according to
both patients and doctors. Based on one study, omega 3 fatty acids likely improve
dry eyes and tear gland function.

Certainty of the evidence

We rated the certainty of the evidence for the outcomes from very low to high. There
was high certainty evidence for the effectiveness of brimonidine, azelaic acid, topical
ivermectin, and moderate to high certainty evidence for doxycycline and isotretinoin.
The lower certainty evidence for other treatments was caused mostly by having not
enough people participating in the studies and that participants knew (or might have
known) which treatments they were receiving.

Background

We have listed unfamiliar terms in the glossary of terms in Table 1.
Description of the condition

Definition and clinical features

Rosacea is a chronic inflammatory dermatosis affecting the cheeks, nose, eyes, chin
and forehead. It is characterised by recurrent episodes of flushing of transient
erythema (redness), persistent erythema, papules (pimples), pustules, and
telangiectasia (permanent distended blood capillary vessels with a reticulated
pattern) (Elewski 2011; Korting 2009; Marks 2007; van Zuuren 2017). Previously, the
National Rosacea Society Expert Committee (NRSEC) in 2002 proposed
standardised criteria for diagnosis and classification of rosacea (Wilkin 2002). They
posited that any one of the following primary features in a centrofacial distribution
would be sufficient for diagnosis: flushing, non-transient erythema, papules/pustules
or telangiectasia. Secondary features included burning/stinging, erythematous
plaques, dry appearance, oedema, peripheral location, phymatous changes and
ocular manifestations. Furthermore, they grouped a combination of these features
into four subtypes and one variant, respectively erythematotelangiectatic rosacea,
papulopustular rosacea, phymatous rosacea, ocular rosacea and granulomatous
rosacea (the variant) (Wilkin 2002).

However, shortcomings in these diagnostic criteria and subtyping have become
apparent (Tan 2016). This includes the lack of specificity of some primary features
(flushing, papules/pustules, telangiectasia), the exclusion of phyma as a primary
feature, and the conflation of multiple features into subtypes (Tan 2016). For
example, the erythematotelangiectatic subtype comprises flushing and persistent
central facial erythema with, or without telangiectasia while the papulopustular
subtype comprises persistent central facial erythema with transient, central facial
papules and/or pustules. Thus, both have persistent central facial erythema as a




common feature. This has led to confusion in research on prevalence whereby some
studies consider them as separate categories while others aggregate all with central
facial erythema as erythematotelangiectatic, a subgroup of which is papulopustular.
Further, it does not account for patients presenting with a solitary diagnostic criterion
but none of the others defining a subtype. For example, how would one classify a
patient with telangiectasia alone — previously considered as an independent
diagnostic criterion — but without flushing and persistent central facial erythema? In
addition, severity determination of subtypes is hindered by the presence of multiple
features each of which may vary in individual severity and responsivity to
intervention. However, these individual features were not typically evaluated
separately. Furthermore, in clinical practice, subtyping may inadequately capture the
signs and symptoms of individual patients as some features can extend across
subtypes.

Consequently, revised diagnostic criteria have been proposed and recommendations
made to abandon subtyping. Both an international Rosacea Consensus panel and
updated NRSEC guidance recommend use of harmonized diagnostic criteria and a
phenotype-led approach (Gallo 2018; Tan 2016). The following are independently
considered diagnostic of rosacea: fixed centrofacial erythema that may periodically
intensify, or phymatous changes. In their absence, diagnosis can also be established
by two or more major features: papules and pustules, flushing, telangiectasia, ocular
manifestations (lid margin telangiectasia, interpalpebral conjunctival injection, spade
shaped infiltrates in the cornea, scleritis and sclerokeratitis) (Gallo 2018). While
secondary features may occur - burning or stinging, oedema, dry appearance —
these are not diagnostic, alone or in combination. This redirection in diagnosis and
elimination of subtypes should provide greater accuracy in diagnosis, establish
clearly defined targets for research, facilitate development of severity measures and
improve patient-centred care (Gallo 2018).

Symptoms

Rosacea primarily affects the face and may be accompanied by the physical
discomfort of flushing, stinging and burning sensations and ocular irritation. The
disease can cause embarrassment, anxiety, low self-esteem and lack of confidence,
and may even lead to depression, social anxiety disorder or body dysmorphic
disorder (Abram 2009; Dirschka 2015; Egeberg 2016; Elewski 2011; Halioua 2017;
Landow 2005). Up to three quarters of the patients with rosacea have ocular
symptoms, such as foreign-body sensation, dryness, burning, itching, redness,
photophobia, tearing, and blurred vision (Lazaridou 2011; Oltz 2011; Vieira 2013).
Ocular involvement may occur at any time concurrently or independent of cutaneous
features (Oltz 2011). Ocular rosacea may result in a spectrum of presentation from
mild ocular symptoms such as foreign body sensation to severe manifestations
including corneal ulcers and loss of vision (Ghanem 2003; Lazaridou 2011; Oltz
2011; Vieira 2013; Wiladis 2018).

Several studies have demonstrated that objective clinical parameters of skin disease
are often poorly correlated with quality of life, and that physicians tend to
underestimate the impact of skin disease (Chren 1996; Nicholson 2007). Rosacea
has a significant adverse impact on quality of life (Aksoy 2010; Cresce 2014;
Moustafa 2014; Oussedik 2018; van der Linden 2014). Only one validated disease-
specific quality of life instrument (RosaQoL) has been developed, and RosaQoL
scores have been used in several studies as one of the outcome parameters




(Baldwin 2010; Bamford 2012; Fleischer 2005; Kini 2010; Nicholson 2007). However,
this scale does not include phymatous changes and no minimal clinically important
difference has been established.

In daily clinical practice as well as in studies on rosacea, independent assessment of
rosacea severity of each phenotype will be helpful for evaluation of treatment
efficacy (Gallo 2018; Tan 2016; Tan 2017). However, few severity scales are
validated and/or tested for reliability: the Clinician’s Erythema Assessment (CEA)
and the Patient’s Self-Assessment (PSA) (Tan 2014; Tan 2015). Scale development
should be based on phenotypes and should not only focus on clinician reported
outcomes but also on patient reported outcomes (PRO). Much work remains to be
done to improve the quality of reporting of patient reported outcomes (PRO) in
studies on rosacea (van Zuuren 2013).

Epidemiology and causes

The prevalence of rosacea varies from less than 1% to more than 20%, indicating a
range which is most likely attributable to differences in the populations studied and
methodologies used (Tan 2013b). According to a recent review of literature, global
prevalence of rosacea was estimated to be 5.46% (95% CI 4.91 to 6.04) of the
general population, with higher estimates of self-reported rosacea and lower
estimates of reported physician-diagnosed rosacea (Gether 2018). Recent data
suggest that rosacea affects men and women equally (Culp 2009; Gether 2018;
Powell 2005). Rosacea usually presents in the third or fourth decade of life and is
reportedly more common in fair-skinned people of Celtic and northern European
heritage (Culp 2009; Korting 2009; van Zuuren 2017). Phymatous phenotype of
rosacea affects men much more often than women (Powell 2005; Tan 2013; Wilkin
2004). Prevalence studies of rosacea in darker skin phototypes are sparse and
centrofacial erythema as a diagnostic criterion in dark phototypes may confound
case-finding (Tan 2017).

While there have been advances in clarifying the pathophysiology of rosacea,
causation remains unclear. Several hypotheses have been proposed. Both genetic
and mostly environmental stimuli and triggers, for example heat, sunlight, stress,
certain food and Demodex mites stimulate an augmented innate immune response
and neurovascular dysregulation by selective receptor activation, which may
correlate with different phenotypic outcomes of rosacea (Del Rosso 2012; Elewski
2011; Holmes 2017; Reinholz 2016; Steinhoff 2011; Steinhoff 2013). In rosacea
affected skin, elevated abnormal cathelicidin (an antimicrobial peptide) and elevated
serine protease (kallikrein-5) induce increased LL-37, which results in inflammation,
neurovascular effects and vascular changes (Del Rosso 2012; Holmes 2017;
Yamasaki 2007; Yamasaki 2011). More recently mechanisms of rosacea
pathophysiology have been categorised into (a) increased Toll-like receptors on
keratinocytes, (b) augmented innate immunity, (c) neurovascular dysregulation, (d)
neurogenic inflammation mediated by specific transient receptor potential (TRP)
channels, (e) vascular changes, (f) reactive oxygen species (ROS), (g) stratum
corneum permeability barrier dysfunction, (h) ultraviolet (UV) radiation and (i)
microbes, e.g. Demodex, Bacillus oleronius (Chang 2015; Chang 2017; Del Rosso
2012; Del Rosso 2013a; Holmes 2017; Moran 2017 Steinhoff 2011; Tisma 2009;
Two 2015). The current hypothesis is that rosacea is an inflammatory disorder that
may develop in individuals with rosacea-prone skin, initiated by several triggers
(Aldrich 2015; Chang 2015; Steinhoff 2011). Possible triggers that have been




investigated are gastrointestinal (digestive) tract diseases, infestation with
Helicobacter pylori, Demodex folliculorum, Bacillus oleronius, epidermal barrier
defect, and childhood stye (Bamford 2006; Chang 2017; Elewski 2009; Forton 2007;
Forton 2012; Lacey 2007; Moran 2017; Yang 2018).

Description of the intervention

As with most chronic skin diseases, rosacea requires long-term treatment. Currently
available therapies are numerous, and their use frequently based on anecdotal
evidence (Elewski 2011; Layton 2013; Powell 2005). Management strategies for
people with rosacea should include phenotype-based treatments, in accordance with
current classification of rosacea (instead of the previous subtype-classification)
(Gallo 2018; Schaller 2017). Because rosacea can have an adverse impact on
quality of life, these strategies should also be directed towards achieving
improvements in general well-being by targeting those aspects that are most
bothersome to the patient (Bikowski 2004; Elewski 2011; Schaller 2017). In certain
individuals successful management of rosacea is possible through avoidance of
some of the triggers, in particular those which cause flushing, that is certain foods
and beverages, sunlight and some types of cosmetics (Elewski 2011; Schaller 2017;
van Zuuren 2017).

Topical interventions

The only topical treatments approved for rosacea by the Food and Drug
Administration (FDA) and the European Medicines Agency (EMA) are azelaic acid,
metronidazole, ivermectin, brimonidine and oxymetazoline. (Del Rosso 2013c;
Fowler 2012a; Fowler 2013a; Kircik 2018; Kuang 2018; Layton 2013; Stein 2014a;
Stein-Gold 2018). If a small number of papules or pustules are present, a topical
rather than systemic intervention is considered first-line (Del Rosso 2013b; Elewski
2011; Schaller 2017; van Zuuren 2017). Azelaic acid, metronidazole and ivermectin
are recommended (Culp 2009; Del Rosso 2013b; Elewski 2011; Korting 2009;
Schaller 2017; van Zuuren 2017). Alternative, off-label treatments are permethrin 5%
cream, tretinoin cream, 10% sulphacetamide with sulphur (5%) and benzoyl peroxide
alone or in combination with erythromycin or clindamycin (Culp 2009; Del Rosso
2013Db; Elewski 2011; Korting 2009; Schaller 2017; van Zuuren 2017). Brimonidine
tartrate gel 5%, a topical selective az-adrenergic receptor agonist with
vasoconstrictive activity and oxymetazoline hydrochloride 1% cream, an ai-
adrenergic agonist and a partial az-adrenergic agonist, are both considered to be
effective for the treatment of persistent facial erythema of rosacea (Baumann 2018;
Del Rosso 2013c; Fowler 2012a; Fowler 2013a; Kircik 2018; Kuang 2018).

Eyelid hygiene, warm compresses and artificial tears are recommended for ocular
rosacea (Schaller 2017; Stone 2004, Oltz 2011; Vieira 2013; van Zuuren 2017;
Wladis 2018). Topical ciclosporin eyedrops, metronidazole gel and fusidic acid gel
are also reportedly successful (Arman 2015; Barnhorst 1996; Seal 1995; Schechter
2009; Vieira 2013).

Systemic interventions

If papules and/or pustules are more extensive, oral antibiotics are usually
recommended (Alikhan 2010; Bakar 2009; Culp 2009; Elewski 2011; Reinholz 2013;
Schaller 2017; van Zuuren 2017).

Modified-released doxycycline 40 mg once daily (subantimicrobial dosage), is the
only FDA and EMA approved systemic treatment for inflammatory lesions. (Del




Rosso 2007a; Del Rosso 2007b; Del Rosso 2008; Schaller 2017; van Zuuren 2017).
This dosage is associated with fewer side effects and reduces the risk of bacterial
resistance in comparison with 100 mg doxycycline (Del Rosso 2008).

Oral tetracycline, widely used for rosacea since the 1950s, is efficacious in reducing
inflammatory lesions, but associated with more side effects than doxycycline
(Alikhan 2010; Korting 2009; Schaller 2016). Another member of the tetracycline
group, minocycline is also frequently prescribed for inflammatory lesions associated
with rosacea, but few studies support its efficacy (Jackson 2013; van der Linden
2017). Albeit rare, serious adverse reactions including hyperpigmentation of the skin
and other tissues, drug-induced systemic lupus erythematosus and auto-immune
hepatitis, may occur due to minocycline (Garner 2012; Lebrun-Vignes 2012; Smith
2005; van Zuuren 2017).

Treatment with azithromycin, erythromycin and clarithromycin may be considered an
alternative therapy for those patients, who for any reason are unable or unwilling to
take doxycycline. Their efficacy is supported primarily by observational studies
(Powell 2005; Reinholz 2013; Schaller 2016; van Zuuren 2017).

As the rosacea improves, systemic treatment can be discontinued and improvement
maintained by topical treatment alone (Asai 2016; Bhatia 2012; Elewski
2011;Reinholz 2013; Schaller 2017; van Zuuren 2017). In the more severe or
persistent inflammatory lesions, for refractory rosacea, for clinically inflamed phyma,
and in case oral antibiotics are insufficiently effective, low-dose (0.25-0.30
mg/kg/day) oral 13-cis-retinoic acid (isotretinoin) therapy may be appropriate
(Elewski 2011; Gollnick 2010; Shidian 2016; Schaller 2016; Two 2015b; van Zuuren
2017). Isotretinoin has potential adverse events ranging from dryness of skin and
mucosa to teratogenicity. Accordingly, it should be prescribed and monitored by
experienced clinicians with use of Pregnancy Prevention Programs where
appropriate (Korting 2009; Nickle 2014; Schaller 2016; van Zuuren 2017).

For ocular rosacea, oral antibiotics, including tetracyclines, are well known treatment
options (Oltz 2011; Schaller 2016; van Zuuren 2017; Wladis 2018).

Other interventions

The vascular manifestations of rosacea appear to respond to light-based therapies
such as pulsed dye laser or intense pulsed light (Culp 2009; Hofmann 2016; Kawana
2007; Korting 2009; Tanghetti 2014).

Clinically non-inflamed phyma may require surgical intervention, but laser therapy
has also been used (Powell 2005; Taghizadeh 2008; Tanghetti 2014; van Zuuren
2017).

How the intervention might work

Although an incomplete understanding of the pathophysiology of rosacea continues
to hamper therapeutic efforts (Baldwin 2006; Elewski 2011), metronidazole, azelaic
acid and ivermectin are generally considered as first-line topical medications. It is
also now widely recognised that the therapeutic efficacy of metronidazole can be
attributed to its anti-inflammatory and antioxidant effects (Bhatia 2012; Elewski 2011;
Feldman 2014; Naranayan 2007; Two 2015b). Azelaic acid decreases kallikrein 5
and cathelicidin expression (Coda 2013; Two 2015b). Ivermectin has demonstrated
activity against Demodex in addition to possible inflammatory properties (Deeks
2015; Layton 2013; Schaller 2017b; Stein 2014a). Brimonidine and oxymetazoline




target the a-adrenergic receptors in the smooth muscle sheath located around the
vessel wall of the superficial blood vessels of the skin resulting in vasoconstrictive
activity which can provide a reduction of facial erythema after application (Del Rosso
2013c; Kircik 2018; Kuang 2018).

Tetracyclines have anti-inflammatory effects, through down-regulation of production
of inflammatory cytokines, inhibition of matrix-metalloproteinases (MMP), inhibition of
leukocyte chemotaxis and through anti-oxidant activity (Alikhan 2010; Baldwin 2006;
Del Rosso 2007a; Perret 2014; Sapadin 2006). Furthermore, doxycycline has been
shown to inhibit neutrophil activity and several pro-inflammatory reactions including
those associated with phospholipase A2, endogenous nitric oxide and interleukin-6
(Baldwin 2006; Bikowski 2003; Korting 2009; Perret 2014; Sloan 2008). Using sub-
antimicrobial doses of doxycycline (40 mg modified release), instead of the 100 mg
dose, can be important in minimising the development of microbial resistance
(Bikowski 2003; Korting 2009; Sloan 2008).

Isotretinoin has anti-inflammatory properties, which are attributable to the inhibition
of Toll-like receptor 2 signalling. Furthermore, it diminishes sebaceous gland size
and number, and may reduce development of rhinophyma (Baldwin 2006; Dispenza
2012; Erdogan 1998; Gollnick 2010; Schaller 2016; Uslu 2012).

Laser therapy can reduce both erythema and telangiectasia (Butterwick 2006;
Garden 2017; Hofmann 2016; Shim 2013;Tanghetti 2014). The pulsed dye laser
(PDL) with the 595 nm wavelength targets haemoglobin and delivers all of the
administered energy in a wavelength that is actively taken absorbed by the
haemoglobin in blood vessels causing vessel destruction (Bernstein 2008; Bernstein
2018; Butterwick 2006; Kim 2011; Kim 2017; Shim 2013). The 532 nm frequency-
doubled, potassium-titanyl-phosphate (KTP) and the neodymium-doped, yttrium-
aluminium-garnet (Nd:YAG) laser also deliver laser wavelengths readily absorbed by
haemoglobin (Bernstein 2008; Butterwick 2006; Karsai 2008). Intense pulsed light
with a wavelength between 550 nm and 670 nm is readily absorbed by both melanin
and oxyhaemoglobin, and has also been used in the treatment of telangiectasia and
background erythema (Butterwick 2006; Hofmann 2016; Kawana 2007; Nymann
2010).

Why it is important to do this review

Although rosacea is a common and distressing disorder, there is continuing debate
over which therapy, or which combination of therapies, is most likely to offer benefits
to patients. This systematic review was conducted to examine the different
management options and to try and determine the most effective strategy in the
treatment of rosacea. Furthermore, this review is important to align evidence based
treatment options with the new phenotype approach.

Objectives
To assess the efficacy and safety of treatments for rosacea.

Methods

Criteria for considering studies for this review

Types of studies
Randomised controlled trials (RCTS).
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1.
2.
3.

N>R~ WNE

Types of participants
People = 18 years with moderate to severe rosacea (diagnosed clinically).

Types of interventions

Any type of intervention used, either alone or in combination, to treat rosacea versus
placebo, no treatment or active treatment. We also considered the effects of
avoidance of some foodstuffs, for example spicy food, as well as the use of certain
cosmetics and sunscreens.

Types of outcome measures
Primary outcomes

Change in health-related quality of life (HRQOL) at end of study
Participant-assessed changes in rosacea severity at end of study

Proportion of participants who reported an adverse event throughout the study
period

Secondary outcomes
Physician-assessed changes in rosacea severity. These included the following:

physician's global assessment of rosacea severity at end of study;
assessment of erythema or telangiectasia, or both, at end of study;
reduction in lesion counts (treatment success defined as greater than 50%
reduction in lesion counts);

time needed until improvement;

duration of remission.

We produced 'Summary of findings' tables of the following outcomes listed according
to priority:

change in HRQOL,;

participant-reported improvement of rosacea;

proportion of participants who reported an adverse event;
physician's global assessment of improvement of rosacea;
assessment of erythema or telangiectasia, or both;
reduction in lesion counts;

time needed until improvement;

duration of remission.

Search methods for identification of studies

We aimed to identify all relevant RCTs regardless of language or publication status
(published, unpublished, in press or in progress).

Electronic searches

For this update, we revised the search strategies for all our databases (see the
section on Differences between protocol and review for details). We searched the
following databases up to 6 March 2018:
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Cochrane Central Register of Controlled Trials (CENTRAL) (2014, Issue 6) in The
Cochrane Library using the strategy in Appendix 1,

MEDLINE via Ovid (from 1946) using the strategy in Appendix 2;

EMBASE via Ovid (from 1974) using the strategy in Appendix 3;

LILACS (Latin American and Caribbean Health Science Information database)
(from 1982) using the strategy in Appendix 4;

Science Citation Index (from 1988) (see Appendix 5); and

BIOSIS (previously searched from 1970 to March 2002) (see Appendix 6).

Trials registers

We (EvZ and MvdL) searched the following trials registers on 13 March 2018 with
the search terms ‘rosacea’ and 'rhinophyma’:

metaRegister of Controlled Trials (www.controlled-trials.com);

US National Institutes of Health Ongoing Trials Register (www.clinicaltrials.gov);
Australian and New Zealand Clinical Trials Registry (www.anzctr.org.au);

World Health Organization International Clinical Trials Registry Platform
(www.who.int/trialsearch);

the Ongoing Skin Trials Register (www.nottingham.ac.uk/ongoingskintrials).

Searching other resources

References from published studies

The reference lists of all identified RCTs and key review articles were checked for
further references to relevant trials (EvZ and ZF).

Unpublished literature

Attempts were made (EvZ and ZF) to locate unpublished and ongoing trials through
correspondence with authors and pharmaceutical companies (see Table 2 and Table
3).

Translation

We did not apply any language restrictions and several studies published in the
French, Spanish, Italian, Norwegian and Danish languages were translated by one
author (EvZ). One article in the Chinese language was translated by Ching-Chi Chi
and one by Xiamomeng Liu and Na Luo (see Acknowledgements).

Data collection and analysis

We followed the previously published protocol (van Zuuren 2000) for this review.
Changes made since the original protocolare disclosed in 'Differences between
protocol and review'. Some parts of the methods section of this review use text that
was originally published in Cochrane reviews co-authored by EVZ, ZF and BC
(predominantly EI-Gohary 2014 and van Zuuren 2012).

Selection of studies

Two review authors (EvZ and ZF) independently assessed the abstracts of studies
identified from the searches. We obtained full-text copies of all relevant and
potentially relevant studies, those appearing to meet the inclusion criteria, and those
for which there were insufficient data in the title and abstract to make a clear
decision. The two authors then independently assessed the full-text papers and
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resolved any disagreement on the eligibility of included studies through discussion
and consensus, or through a third party (MvdL). All irrelevant studies were excluded
and their details and reasons for exclusion were noted in the 'Characteristics of
excluded studies' table in RevMan (Revman 2014).

Data extraction and management

Details of eligible trials were extracted and summarised using structured data
extraction forms (EvZ, ZF). Disagreements were resolved by discussion. Study
details were entered into the 'Characteristics of included studies' table in RevMan
(Revman 2014) by two authors (EvZ, ZF). The review authors only included data if
there was an independently reached consensus, and any disagreements were
resolved by discussion between the authors.

The following details were extracted:

trial methods, method of allocation, masking of participants and outcomes
assessors, and date and setting of study;

participants, sample size, age, sex, inclusion and exclusion criteria, if there was
ocular involvement, exclusion of participants after randomisation, and proportion of
losses at follow up;

intervention and comparison, length of study, type and dosage;

outcomes, primary and secondary outcomes reported in the study;

sources of funding and support if reported.

Assessment of risk of bias in included studies

Two review authors (EvZ and ZF) independently assessed risk of bias using the
Cochrane Collaboration tool for assessing risk of bias as described in Chapter 8,
section 8.5 in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011).

The following domains were rated for each of the included studies as 'low risk of
bias', 'high risk of bias’, and 'unclear risk of bias' if the risk of bias was uncertain or
unknown:

(a) the allocation sequence was adequately generated ('sequence generation’);

(b) the allocation was adequately concealed (‘allocation concealment');

(c) knowledge of the allocated interventions was adequately prevented during the
study ('blinding");

(d) incomplete outcome data were adequately addressed;

(e) reports of the study were free of suggestion of selective outcome reporting; and
(f) the study was apparently free of other sources of bias that could put it at high risk
of bias. This would include adequate study duration, i.e. a minimum of four weeks,
and that previous oral and topical rosacea therapy was discontinued for a minimum
of four weeks prior to the initial assessment. If the investigators declared any support
or funding of the study by the pharmaceutical industry this was noted and assessed
to determine if it represented a potential risk of bias in the conduct or reporting of the
study (Bero 2013).

These assessments were reported in the 'Risk of bias' table for each individual
study. See 'Characteristics of included studies'.
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We also categorised and reported the overall risk of bias of each of the included
studies according to the following:

low risk of bias (plausible bias unlikely to seriously alter the results) if all criteria
were met;

unclear risk of bias (plausible bias that raises some doubt about the results) if one
or more criteria were assessed as unclear; or

high risk of bias (plausible bias that seriously weakens confidence in the results) if
one or more criteria were not met.

Measures of treatment effect

Two treatment comparisons

We presented continuous outcomes, where possible, on the original scale as
reported in each individual study with a mean change from baseline with its
associated standard deviation in parentheses. Risk ratios (RR) were calculated for
dichotomous outcomes and if statistically significant were presented with either: the
number needed to treat for one additional beneficial outcome (NNTB); or number
needed to treat for one additional harmful outcome (NNTH).

Any outcome data which reported physician-assessments of the time needed until
improvement were presented as a descriptive narrative of the general trend within
the groups at the first time point where an improvement was seen. In future updates,
and if studies report adequate time-to-event outcomes data, we will follow the
recommendations for analysing this type of outcome as described in Chapter 9,
section 9.2.6 in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011).

All outcome data were reported with their associated 95% confidence interval (Cl).

Skewed data

Outcome data reported for asymmetrical distributions as counts, for example
papules or pustules, were often skewed and frequently inappropriately analysed. We
did not enter these types of outcome data into a meta-analysis but reported them
separately for individual comparisons, where this was possible (section 9.4.5.3)
(Higgins 2011).

Unit of analysis issues

Cross-over studies

Unit of analysis issues can arise in studies where participants have been randomised
to multiple treatments in multiple periods, or where there has been an inadequate
wash-out period. In general, for cross-over studies we only used data from the first
treatment period, unless otherwise stated.

Within-patient studies

In studies that reported paired data but where these were not adjusted for the within-
participant variability, a McNemar's test was applied and presented with the
corresponding P value. If only the crude RR or raw data were presented and we
were not able to adjust for the within-participant variability, the RR was reported
without a P value or 95% CI. In future updates, paired data from studies with no
suspicion of contamination across intervention sites will be analysed separately
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using the generic inverse-variance method in RevMan after accounting for the within-
participant variability (see Chapter 16, section 16.4.4: Methods of analysis for cross-
over trials) (Higgins 2011). If this is not possible but adequate data are available, the
McNemar's test will be applied. For future updates and in those instances where
data from within-participant studies may be pooled together with data from between-
participant studies, the RR from the between-participant studies will be calculated
and combined in a meta-analysis using the generic inverse-variance method.

More than two treatment comparisons

Multi-arm trials were included in the review if at least one arm constituted a relevant
intervention for rosacea, and separate data extraction was carried out for each pair-
wise comparison. These studies were included as pair-wise comparisons. For future
updates, to prevent double-counts of participants if treatment arms from multi-arm
studies are to be pooled more than once, these will be partitioned according to the
number of comparisons carried out and the analysis will follow the recommendations
in Chapter 16, section 16.5.4 in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011).

Dealing with missing data

If data were missing from trials which were less than 10 years old, reasonable
attempts were made to contact the investigators or sponsors of these studies (see
Table 2; Table 3). We re-analysed data according to the intention-to-treat (ITT)
principle whenever possible. For dichotomous outcomes, if authors had conducted a
per-protocol analysis we carried out an ITT analysis with imputation setting the
missing data to their baseline values, after checking the degree of imbalance in the
dropouts between the arms to determine the potential impact of bias (section 16.2.2
of the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2011)).
For continuous outcomes a per-protocol analysis was carried out in place of an ITT
analysis.

Assessment of heterogeneity

Clinical heterogeneity was assessed by examining the characteristics of the studies,
the similarity between the types of participants, the interventions, the comparisons
and the outcomes as were specified in the criteria for included studies. Although
there is inevitably a degree of heterogeneity between the studies included in a
review, if this could be explained by clinical reasoning and a coherent argument
could be made for combining the studies, these were entered into a meta-analysis.

The clinical diversity between many of the studies in this review as well as the limited
number of studies that could be combined for each intervention only allowed us to
make assessments of heterogeneity between the studies in just two of the
comparisons. We assessed heterogeneity based on thresholds for the interpretation
of 12 where < 40% might not be important, 30% to 60% represents moderate and
50% to 90% substantial heterogeneity (Higgins 2011). If the 12 statistic was more
than 60% (Higgins 2011) and could not be explained by clinical reasoning we did not
enter these data into a meta-analysis.

Assessment of reporting biases

The low number of studies evaluating similar interventions and comparisons did not
permit an assessment of publication bias.
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Data synthesis

Two review authors (EvZ, ZF) analysed the data in RevMan (Revman 2014) and
reported them as specified in Chapter 9 of the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011). We used a random-effects model to
combine the results of individual studies in this review. If applicable in future
updates, synthesis of data and reporting of analyses from multiple studies evaluating
similar interventions will take into consideration individual studies categorised with a
summary high or variable risk of bias. If a sufficient number of such studies are
identified, we will present analyses stratified according to overall risk or alternatively
restrict the analyses to studies at low risk of bias and this will be reported
accordingly.

The GRADE approach was applied to interpret the results for the main comparisons,
and GRADEproGDT was used to create 'Summary of findings' tables (GRADEpro
GDT 2015). Outcome-specific information concerning the certainty of evidence from
studies per comparison was addressed and the magnitude of effect of the
interventions was examined and presented.

Subgroup analysis and investigation of heterogeneity

In view of the paucity of included studies covering any one specific intervention, we
did not carry out any subgroup analyses. In future updates, we plan to carry out
subgroup analyses if we identify at least moderate to substantial heterogeneity (as
defined above) and if we are able to include at least 10 studies. The subgroups we
will consider include: differences in treatment effect by differing baseline risk, and
possible differences in effect caused by the range of modes of administration of the
interventions used, that is topical, systemic and different dosing regimens.

Sensitivity analysis

We did not conduct any sensitivity analyses in this review. If a sufficient number of
studies (n = 10) investigating similar interventions had been included, we planned to
conduct sensitivity analyses to assess the robustness of our review results.

Results

Description of studies
See 'Characteristics of included studies' and 'Characteristics of excluded studies'.

Results of the search

The updated searches for this review identified an additional 219 citations of
potentially eligible studies. Searching the trial registers identified 38 ongoing studies
giving a total of 257 references. There were 14 duplicates, and a further 160
references were excluded from further evaluation after examination of the titles and
abstracts. The remaining 83 studies were further assessed for eligibility. Of these, 46
studies (reported in 44 references as two references reported on two studies) were
included. Sixteen studies appeared to be duplicate publications and are listed under
the primary references, 18 studies are awaiting further assessment (see
'‘Characteristics of studies awaiting classification’), and 19 are ongoing trials (see
'‘Characteristics of ongoing studies' section) (in total 53 studies, see Figure 1). Total
number of studies in Characteristics of studies awaiting classification is 40 (22 of
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former update are in this list) and 24 studies in Characteristics of ongoing studies (of
which five of former update).

Included studies

This review has 152 included studies out of which 106 studies were already in the
former update, so there are 46 newly included studies (see Table 4). A total of
20,944 participants were studied (see 'Characteristics of included studies'). Thirty-
five of the studies were carried out before the year 2000, the remainder (117) were
conducted after 2000.

It was agreed between the review authors that two studies, NCT01426269 and
Thiboutot 2008 should be included but that these were considered as maintenance
studies. In NCT01426269, 130 participants took part in the second phase of the
study and were randomised to doxycycline 40 mg or placebo after having obtained
an Investigator's Global Assessment (IGA) of clear or near clear during the open-
label first phase of treatment with doxycycline 40 mg combined with metronidazole
gel, both once daily. In Thiboutot 2008, the investigators enrolled 172 participants in
the pilot phase of the study out of which only 136 continued into the second phase
(maintenance phase), but these constituted the participants who had already
achieved an improvement of > 75% reduction in inflammatory lesions.

Also Stein Gold 2014c and Stein Gold 2014d were included, although these were
two identical safety studies to evaluate long-term safety of ivermectin 1% cream in
comparison to azelaic acid 15% gel. In these studies (extensions of Stein 2014a and
Stein 2014b respectively, also identical) the participants in the ivermectin 1% cream
group had used ivermectin 1% cream for 12 weeks, before the extension part, were
treated over the next 12 weeks with ivermectin 1% cream (Study 1), whilst the
participants in the azelaic gel 15% acid group had used the vehicle for the 12 weeks
before the extension part. Therefore, there is a clear baseline imbalance between
intervention groups for these extension studies.

Characteristics of the participants

The majority of studies focused on inflammatory lesions in patients with rosacea and
a minority mainly on erythema and telangiectasia. The participants were generally
between 40 and 50 years of age, with a mean of 48.6 years; there were more
women (12575) than men (5313) and the gender was unreported for 3056
participants. The number of participants in the individual studies varied widely from 6
to 1299 and sample sizes of between 30 and 100 participants were the most
common and 52 studies had more than 100 participants.

Characteristics of the interventions

The trials were grouped into 12 categories of interventions: topical brimonidine only;
topical oxymetazoline only; topical metronidazole only; topical azelaic acid only;
topical ivermectin only; topical metronidazole, azelaic acid and/or other topical
treatments; oral antibiotics; oral antibiotics combined with topical treatments; oral
antibiotics compared with topical antibiotics; other systemic treatments; laser and
light-based therapies; and other treatments or combined treatments.

In 23 of the studies the individuals served as their own controls (within-participant),
where active treatment and placebo assigned to either the left or right side of the
face (Alam 2013; Barnhorst 1996; Bleicher 1987; Buendia-Bordera 2013; Carmichael
1993; EUCTR2011-002057-65-DE; EUCTR2011-002058-30-DE; EUCTR2013-
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005083-26-DE; Fabi 2011; Han 2014; Karsai 2008; Kim 2017; Maddin 1999; Mostafa
2009; NCT03035955; Neuhaus 2009; Nymann 2010; Park 2016; Raoufinejad 2016;
Tirnaksiz 2012; Waibel 2016; Yoo 2011; Zhong 2015).

The duration of treatment ranged between one and 40 weeks with a mean of 10.6
weeks. Only nine studies addressed interventions for ocular rosacea (Arman 2015;
Barnhorst 1996; Bhargava 2016; Heitz 2014; NCT00560703; Salem 2013; Schechter
2009; Sharquie 2006; Wittpenn 2005).

Heterogeneity in study design, skewed data, missing standard deviations, and a mix
of different comparators and dosing regimens did not, in general, permit pooling of
the data or allow the authors to make accurate and direct comparisons of a
substantial number of the interventions.

Characteristics of the outcomes

Only 22 out of the 152 included studies (Arman 2015; Bamford 2012; Braithwaite
2015; Bribeche 2015; Chang 2012; Draelos 2013a; Draelos 2015; EUCTR2006-
001999-20-HU; Heitz 2014; Jaque 2012; Luger 2015; Mrowietz 2018;
NCTO00560703; NCT01426269; NCT02147691; Sbidian 2016; Schechter 2009; Stein
2014a; Stein 2014b; Taieb 2015; van der Linden 2017; Weissenbacher 2007)
reported assessments of change in ‘quality of life' as a result of the interventions.
However, this number has risen by 19 since 2010, which would appear to illustrate
the steadily increasing recognition of quality of life as a key outcome by investigators
in rosacea studies. Nearly half (75) of the remaining studies evaluated participant-
assessed changes in rosacea severity. The patient-reported outcomes (PROs) which
were reported in the 75 studies included not only assessments of changes in severity
but also, in almost a quarter of the cases, patient satisfaction associated with these
changes.

We evaluated these PROs against the checklist for describing and assessing
patient-reported outcomes in clinical trials (see Table 5), which is described in
Chapter 17.6 of the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011). We found that hardly any of them matched the recommended
criteria. In the vast majority of studies the self-assessments were made by way of
guestionnaires and instruments which evaluated the resolution of symptoms either
jointly or separately with patient satisfaction related to the treatment. While most of
these instruments were based on Likert-type scales, a very small number of the
studies utilised visual analogue scales (VAS) in their assessments (Braithwaite 2015;
Faghihi 2015;Jaque 2012; NCT02147691; Neuhaus 2009; Nymann 2010; Park 2016;
Weissenbacher 2007).

There was wide diversity in the format of the questionnaires; many appeared to be
unvalidated, used a range of scaling which offered a choice of from three to seven
points on a Likert scale covering similar outcomes across the different
guestionnaires, and in several of them the physician and participant assessments
were combined and expressed as composite scores. In the majority of the
guestionnaires it was not clear how the ratings correlated with the scaling of the
items nor how reliable the interval-level measurements were between the individual
items (see also van Zuuren 2013). Additionally, in a number of the patient
satisfaction questionnaires the answer-categories appeared to have been phrased in
such a way that only positive responses were possible, which would most likely lead
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to biased assessments (Bjerke 1999; Breneman 1998; Lebwohl 1995; Maddin 1999:
Sauder 1997).

The quality of life assessment tools which were utilised in 22 of the studies had been
validated and were internationally recognised. Five studies used more than one
instrument (Draelos 2015; EUCTR2006-001999-20-HU; Stein 2014a; Stein 2014b;
Taieb 2015). The disease-specific RosaQolL was used in 11 studies (Bamford 2012;
Chang 2012; Draelos 2013a; Draelos 2015; Luger 2015; Mrowietz 2018;
NCT01426269; Stein 2014a; Stein 2014b; Taieb 2015; van der Linden 2017).
Another disease-specific instrument, the Ocular Surface Disease Index (OSDI), was
used in Arman 2015, Schechter 2009 and NCT00560703. The dermatology-specific
instrument Dermatology Life Quality Index (DLQI) was used in 10 studies
(Braithwaite 2015; Bribeche 2015; Draelos 2015; EUCTR2006-001999-20-HU;
Jaque 2012; NCT02147691; Stein 2014a; Stein 2014b; Taieb 2015; Weissenbacher
2007). Only in the study of Shidian 2016 the Skindex was used (Chren 1996) and
two studies used a generic instrument, the EQ-5D (Draelos 2015; EUCTR2006-
001999-20-HU). In all of these studies the investigators provided citations to reports
indicating that the tools had been previously validated, as was specified in the PRO
checklist (Table 5).

Adverse events were addressed in more than half (98) of the included studies,
although often limited data were provided.

Physician-assessed rosacea severity was addressed in 117 studies. Most of the
studies (109) assessed erythema or telangiectasia, or both. There were clearly more
studies over the last 10 years focusing on erythema, which was assessed utilising
mostly four to five-point Likert scales. The Clinician's Erythema Assessment with a
grading scale from O (clear skin, no signs of erythema) to 4 (severe erythema, fiery
redness) was used in 29 of the studies (Baumann 2018; Bribeche 2015; Del Rosso
2007a; Del Rosso 2007b; Del Rosso 2008; Di Nardo 2016; EUCTR2009-013111-35-
DE; EUCTR2011-002057-65-DE; EUCTR2012-001044-22-SE; Fowler 2007; Fowler
2012a; Fowler 2012b; Fowler 2013a; Fowler 2013b; Jackson 2013; Kendall 2014;
Kircik 2018; Krishna 2015; Leyden 2011; Layton 2015; Mrowietz 2018;
NCT01426269; NCT01579084; NCT01735201; NCT02147691; Stein-Gold 2017;
Two 2014; van der Linden 2017; Wolf 2006). The inter-rater and intra-rater reliability
of this scale have recently been evaluated, and were demonstrated to be reliable
when used by trained investigators (Tan 2014). In 86 studies clinician-assessed
numbers of papules or pustules were used as an outcome in preference to a more
patient-relevant measure such as participant assessment of appearance.

Funding

In 102 of the 152 included studies the investigators reported they had received
funding, mostly from pharmaceutical companies, and declarations of competing
interest were provided by the investigators in 61 of the 152 studies. In 20 instances
we were not reassured that the funding support, or employment, of any of the
investigators by the pharmaceutical company would not represent a potential source
of bias. However, in most cases when studies were double or even triple-blinded and
there was no evidence of selective reporting we did not consider funding an
additional source of bias.

Excluded studies
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Sixty-two studies were excluded in former versions of this review. Of these thirty-nine
out of the total number of studies were excluded only after evaluation of their full-text
copies and this was largely on the basis that they were non-randomised trials.
Eleven studies were designated controlled clinical trials after contact with the
investigators or following examination of the full-text of the reports, and the
remaining 12 studies were excluded for other reasons (see ‘Characteristics of
excluded studies’).

Risk of bias in included studies

Only 16 of the studies (Bleicher 1987; Chang 2012; Del Rosso 2007a; Del Rosso
2007b; Fowler 2012a; Fowler 2012b; Fowler 2013a; Fowler 2013b; Gollnick 2010;
Jaque 2012; Kuang 2018; Layton 2015; Luger 2015; Mrowietz 2018; Stein 2014a;
Stein 2014b) 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). More than half of the studies (84) were categorised as 'unclear risk of bias'
(plausible bias that raised some doubt about the results) because one or more
criteria were assessed as unclear, and the remaining 52 studies were assessed as
'high risk of bias' (plausible bias that seriously weakened confidence in the results)
because one or more of the criteria were not met. Further details of these
assessments are available in the 'Risk of bias' table corresponding to each study in
the 'Characteristics of included studies', and are also presented in the 'Risk of Bias'
graph in Figure 2 and the 'Risk of Bias' summary in Figure 3.

Some of these assessments were to a certain extent based on the inadequate
reporting of the criteria that are a prerequisite in the evaluation of methodological
rigour in terms of trial design and conduct. Concealment of the allocation sequence
and blinding are key domains in the assessment of risk of bias and most of the
studies in this review provided insufficient detail to enable accurate judgements to be
made. Protocol deviations, losses to follow-up with incomplete data, and subsequent
per-protocol analyses, were other important sources of potential bias in a number of
the included studies (see 'Risk of bias' table in 'Characteristics of included studies").

Allocation (selection bias)

The methods used to generate the allocation sequence and how the sequence was
concealed, such that participants and investigators enrolling participants could not
foresee the upcoming assignment, are the most important and sensitive indicators
that bias has been minimised in a clinical trial (Schulz 1995).

Sequence generation

In 87 out of the 152 trials in this review the method of sequence generation was not
described at all, or was at best unclear. One study (Espagne 1993) did not provide
any reassurance that the allocation sequence was adequately generated and there
was lack of evidence that any form of central randomisation and therefore we judged
this domain as high risk of bias. In the remaining studies (64) the method used to
generate the allocation sequence was described in sufficient detail; therefore this
domain was judged as low risk of bias for these studies.

Allocation concealment

Concealment of the allocation sequence was reported adequately in only 45 of the
trials and involved either a form of central allocation, was pharmacy-controlled or
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was through the use of serially numbered opaque envelopes (see 'Risk of bias'
tables in 'Characteristics of included studies'). The majority of studies received a
judgement of unclear risk of bias for this domain and the investigators in three
studies (Akhyani 2008; Bribeche 2015; Kim 2011) informed us that the providers of
care had access to the computer-generated list, which we judged as high risk of
bias.

Blinding (performance bias and detection bias)

Effective blinding was achieved in 61 of the 152 studies by the use of unmarked or
identically appearing tubes, capsules or tablets. Some of the interventions were
coded left or right for the within-patient studies. Blinding of outcome assessment was
reported clearly in only 60 of the 152 included studies.

Incomplete outcome data (attrition bias)

In slightly more than half of the studies (88/152) incomplete outcome data appeared
to have been adequately addressed and any missing outcome data were reasonably
well-balanced across intervention groups with similar reasons for missing data
across the groups. However, in 15 of the 106 studies the reporting of missing
outcome data was largely inadequate. Attrition was one of the main causes of
incomplete outcome data. The reasons for attrition varied and these were often
dependent on the assignment of the participant to one or other particular group; thus,
for example, more dropouts tended to occur in groups receiving the active
intervention secondary to any side effects, as opposed to dropouts due to lack of
efficacy in the corresponding placebo group. In 49 studies we judged this domain as
at unclear risk of bias. When there were more than 20% of dropouts and no ITT
analysis was applied, or when dropouts in one arm exceeded 20%, we judged this
domain as at high risk of bias.

Selective reporting (reporting bias)

The reporting quality in most of the older studies was consistent with the editorial
style and standards existing at the time of publication. Although the protocols for a
great part of the included studies were not available, based on the information in the
methods section of the reports 108 out of the 152 studies appeared to have reported
all pre-specified outcomes and were therefore judged to be free of selective
reporting. In the remaining studies, rarely was more than one outcome inadequately
addressed, but in some instances these outcomes were reported only as a graph
plot without any clearly discernible data. For 29 studies this domain was therefore
judged as at unclear risk of bias. In those instances where one or more pre-specified
primary or secondary outcomes were not addressed, or if the data analysis appeared
to be flawed after it was re-analysed, we judged this domain as at a high risk of bias
(15 studies).

Other potential sources of bias

Ninety-three of the studies appeared to be free of other forms of bias, whereas in 50
studies this domain was judged to be unclear. This judgement was based in part on
an assessment of the extent to which funding by the sponsors may have had an
impact on the results of a study. When there was no evidence of selection bias, nor
performance or detection bias as double-blinding was ensured, we did not consider
sponsoring or financial compensation a threat for other bias. However, if we were
uncertain about selection bias and if the method of blinding was not described in
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sufficient detail, we concluded that there was insufficient information to permit a clear
judgement. Further reasons for possible other bias were: if groups were treated
unequally or, in some of the older studies, if there was an inadequate wash-out
period before the start of the study. Nine of the included studies were largely not free
of other forms of bias. In most of these studies there was baseline imbalance
between the groups, but in one study participants switched to the other treatment
arm if they failed to respond to the allocated treatment, and one study was designed
as a superiority trial but reported as a non-inferiority trial.

Effects of interventions

Thirty-four studies provided no usable or retrievable data and did not contribute
further to the results of this review (see Table 6). The main reasons why data could
not be used were: none of our outcomes were addressed, no separate data were
reported for participants with rosacea, very limited or unusable data were reported
(e.g. in abstracts to conference proceedings), or it was unclear how many
participants were randomised to each treatment arm.

A substantial number of the studies included in this review were categorised as
‘unclear or 'high' risk of bias (see Figure 2 and Figure 3) and therefore caution is
advised in the interpretation of their results and in the extrapolation of the effects of
the interventions.

We have addressed our pre-specified outcomes under the following intervention
headings.

Topical interventions: studies with only topical brimonidine (comparisons 1 to 4).
Topical interventions: studies with only topical oxymetazoline (comparison 5)
Topical interventions: studies with only topical metronidazole (comparisons 6 to
10).

Topical interventions: studies with only topical azelaic acid (comparisons 11 to 13).
Topical interventions: studies with only topical ivermectin (comparison 14 to 15).
Topical interventions: studies with topical metronidazole, azelaic acid, and/or other
topical treatments (comparisons 16 to 55).

Systemic interventions: studies with oral antibiotics (comparisons 56 to 64).
Systemic interventions: studies with oral antibiotics combined with topical
treatments (comparisons 65 to 71).

Systemic interventions: studies with oral antibiotics compared with topical
treatments (comparison 72 to 73).

Studies with other systemic treatments (comparisons 74 to 83).

Other interventions: studies with laser/light-based treatment (comparisons 84 to
88).

Other treatments or combined treatments (89 to 93)

Topical interventions: studies with only topical brimonidine

(1) Various concentrations of topical brimonidine gel once daily versus
vehicle once daily after a single application

In a single study assessed at low risk of bias, various concentrations of brimonidine
gel (0.07%, 0.18% and 0.5%) were compared versus vehicle to determine which
concentration was most effective for reducing erythema in rosacea after a single
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application (Fowler 2012a). Brimonidine 0.5% tartrate equals brimonidine 0.33%
topical gel.

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study

This outcome was evaluated with Patient's Self Assessment (PSA) scores ranging
from O to 4 (clear to severe). A cumulative grade 1 improvement was experienced
over 12 hours by 25/28 (89.3%) participants in the 0.07% group, 27/31 (87.1%) in
the 0.18% group, 28/31 (90.3%) in the 0.5% group, and in 18/32 (56.3%) in the
vehicle group. The highest concentration (0.5%) of brimonidine was more effective
than vehicle in reducing erythema based on participants' assessments (RR 1.61,
95% CI 1.16 to 2.23; P = 0.004; NNTB = 3, 95% CI 3 to 8).

A cumulative grade 2 improvement over 12 hours was observed in 12/28 (42.9%)
participants in the 0.07% group, 14/31 (45.9%) in the 0.18% group, 19/31 (61.3%) in
the 0.5% group, and 7/32 in the vehicle group. The 0.5% brimonidine gel was more
effective than vehicle (RR 2.80, 95% CI 1.37 to 5.71; P = 0.005; NNTB = 3, 95% CI 2
to 6).

Proportion of participants who reported an adverse event throughout the study
period

Most of the adverse events were transient and mild in intensity, consisting of skin
irritation, erythema, skin burning and dry skin. In the 0.07% group 5/28 participants
reported an adverse event, 4/31 in the 0.18% group, 6/31 in the 0.5% group, and
6/32 in the vehicle group. Comparing the highest brimonidine concentration with
vehicle there was no statistically significant difference in participants experiencing an
adverse event between the two groups (RR 1.03, 95% 0.37 to 2.86).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Not assessed.

Assessment of erythema or telangiectasia, or both, at end of study

Physicians used the Clinician's Erythema Assessment (CEA) scale (0 to 4, clear to
severe) to assess this outcome. Cumulative 1 grade improvement over 12 hours was
reached in 24/28 (85.7%) participants treated with 0.07%, in 28/31 (90.3%) treated
with 0.18%, in 30/31 (96.7%) treated with 0.5%, and in 21/32 (65.6%) treated with
vehicle. The physician-assessed changes in the comparison of the highest
concentration (0.5%) with vehicle showed that brimonidine 0.5% was more effective
(RR 1.47,95% Cl 1.14 to 1.91; P = 0.003; NNTB =4, 95% CI 3 to 8).

A cumulative 2 grade improvement was seen in 14/28 (50%) of the participants in
the 0.07% gel group, in 24/31 (77.4%) with 0.18%, in 24/31 (77.4%) with 0.5% gel,
and in 9/32 (28.1%) with vehicle gel. Brimonidine 0.5% demonstrated greater
efficacy than vehicle (RR 2.75, 95% CI 1.53 to 4.94; P = 0.0007; NNTB = 3, 95% CI
2 to 4). These physician-assessed changes were concordant with the assessments
made by the participants.
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Erythema was also assessed with a Chroma Meter, and the investigators reported
that the values for brimonidine 0.5% were lower (investigators report P < 0.001) and
that the onset of effect was within 30 minutes, reaching a maximum effect with a
duration of between four to six hours, followed by a reappearance of the redness
after eight hours.

Lesion counts

No data were provided but investigators reported that "no aggravations in the
severity of inflammatory lesions were observed".

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(2) Various concentrations of topical brimonidine gel versus vehicle, with
different dosing regimens over four weeks

A dose-ranging study assessed as at low risk of bias to evaluate optimal
concentration and dose regimen of brimonidine tartrate (BT) (0.18% once a day

(QD), 0.18% twice a day (BID), 0.5% QD versus vehicle (QD and BID) (Fowler
2012hb). We have only reported end-of-study data, that is at day 29.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

A 2 grade improvement on the Patient's Self Assessment (PSA) scale (0 to 4, clear
to severe) was assessed every three hours up to 12 hours for participants treated
with brimonidine 0.18% once daily, 0.18% twice daily, 0.5% once daily and vehicle
once or twice daily. Of note, the participants in the vehicle twice daily group scored
themselves better on the PSA scale than in the vehicle once daily group.

PSA 2 grade BT 0.18% BT 0.18% |BT 0.5% [Vehicle |Vehicle
improvement QD BID QD QD BID

3 hours after 17/54 20/54 25/53  ||7/55 11/53
application

6 hours after 13/54 15/54 26/53  |8/55 11/53
application

9 hours after 9/54 10/54 22/53  |5/55 13/53
application

12 hours after 9/54 16/54 20/53  |[5/55 10/53
application
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At three hours after application, brimonidine 0.5% was shown to be more effective
than once daily vehicle (RR 3.71, 95% CI 1.75 to 7.83; P = 0.0006; NNTB = 4, 95%
Cl 2 to 6) and also when compared to vehicle twice daily (RR 2.27, 95% CI 1.25 to
4.13; P =0.007; NNTB = 4, 95% CI 3 to 10). Brimonidine 0.5% was more effective
than vehicle once or twice daily at every time point, even at 12 hours, compared to
vehicle twice daily (RR 2.00, 95% 1.04 to 3.86; P = 0.04; NNTB = 6, 95% CI 3 to 50).

Proportion of participants who reported an adverse event throughout the study
period

Adverse events were mild and transient with fewer participants reporting adverse
events in the vehicle twice daily group. There were no meaningful changes in
intraocular pressure, blood pressure or heart rate in any of the treatments. In the
0.18% once daily group 22/54 participants reported an adverse event, in the 0.18%
twice daily group 25/54, in the 0.5% once daily group 24/53, in the vehicle once daily
group 25/55, and in the vehicle twice daily group 17/53. There was no statistically
significant difference in the proportion of participants that experienced an adverse
event in the 0.5% brimonidine group versus vehicle twice daily group (RR 1.41, 95%
Cl1 0.86 to 2.31).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Not assessed.

Assessment of erythema or telangiectasia, or both, at end of study

This outcome was assessed with the CEA scale (0 to 4, clear to severe), and a 2
grade improvement at the different time points was compared.

CEA 2 grade BT 0.18% BT 0.18% |BT 0.5% |Vehicle Vehicle
improvement QD BID QD QD BID

3 hours after 21/54 22/54 27/53 12/55 9/53
application

6 hours after 21/54 18/54 23/53  |[12/55  |[12/53
application

9 hours after 20/54 23/54 26/53  |[12/55  |[15/53
application

12 hours after 17/54 18/54 20/53 15/55 16/53
application

Three hours after application, the number of participants in the brimonidine 0.5%

group achieving a 2 grade improvement on the CEA scale was statistically significant
higher than in vehicle twice daily (RR 3.00, 95% CI 1.56 to 5.75; P = 0.0009; NNTB =
3, 95% CI 2 to 6). Participants in the brimonidine 0.5% group showed greater
improvement than vehicle twice daily at all time points with the exception of 12 hours
after application where it was not statistically significant (RR 1.25, 95% CI 0.73 to
2.14).

Lesion counts
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No data were provided but investigators reported that "no aggravations in the
severity of inflammatory lesions were observed".

Time needed until improvement
Not assessed.
Duration of remission

In the four week follow-up no important exacerbation in facial erythema was
observed in any of the groups. Isolated cases with worsening in PSA or CEA were
seen but were not associated to a specific treatment group.

(3) Topical brimonidine 0.5% tartrate once daily versus vehicle once
daily over four weeks

Two studies with similar study design assessed as at low risk of bias addressed this
comparison (Fowler 2013a; Fowler 2013b) (see Summary of findings table 1). A third
study (EUCTR2012-001044-22-SE) at unclear risk of bias has never been published
and provided very limited data and the outcome data of participants and physicians
were pooled and could therefore not be combined with the data of the two other
studies. Brimonidine 0.5% tartrate equals brimonidine 0.33% topical gel.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

Assessments with the PSA scale (0 to 4, clear to severe) were performed at day 1,
15 and 29, but we have chosen to report only day 29 data.

PSA 1 grade BT Vehicle||PSA 2 grade BT Vehicle
improvement 0.5% improvement 0.5%

Fowler 2013a Fowler 2013a

30 minutes after 92/129 |65/131 |50 Minutes after 39/129 [19/131
application application

3 hours after 09/129 |61/131 |3 hours after 61/129 |28/131
application application

6 hours after 96/129 |63/131 |© hours after 54/129 |23/131
application application

9 hours after 93/129 |559/131 |9 hours after 50/129 |126/131
application application

12 hours after 85/120 |59/131 |12 hours after 48/129 [25/131
application application

PSA 1 grade BT Vehicle||PSA 2 grade BT Vehicle
improvement 0.5% improvement 0.5%

Fowler 2013b Fowler 2013b
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30 minutes after 30 minutes after

o 93/148 |[73/145 o 36/148 ||25/145
application application
3 hours after 112/148|(77/145 | S hours after 53/148 |26/145
application application

6 hours after 6 hours after

106/148 | 72/145 56/148 |[26/145

application application
9 hours after 106/148 | 71/145 | hours after 52/148 |25/145
application application
12 hours after 94/148 | 78/145 |12 hours after 48/148 |26/145
application application

After 30 minutes a 1 grade improvement on the PSA scale (pooled data of Fowler
2013a; Fowler 2013b) was seen in 185/277participants (66.7%) in the brimonidine
group compared to 138/276 with vehicle (50%)(RR 1.34, 95% CI 1.16 to 1.55; P <
0.0001; I2=0%; NNTB = 6, 95% CI 4 to 11)(Analysis 1.1). A 2 grade improvement
was observed in 75/277 participants (27%) in the brimonidine group and in 44/276
with vehicle (15.9%)(RR 1.70, 95% CI 1.16 to 2.48; P = 0.007; 12 = 23%; NNTB = 9,
95% CI 6 to 23)(Analysis 1.2)

We have chosen to not report RR at every time point and have only reported the
data three hours after application as it is fairly clear that the effect of brimonidine
diminishes progressively over the 12 hour period. Three hours after application a 1
grade improvement on the PSA scale was reported in 211/277 treated with
brimonidine and in 138/276 with vehicle (RR 1.52, 95% CI 1.32 to 1.75; P < 0.00001;
12=9%; NNTB = 4, 95% CI 3 to 5)(Analysis 1.3). Brimonidine was more effective
than vehicle at each time point in both studies except at 12 hours in Fowler 2013b.

A statistically significant 2 grade improvement in PSA was noticed in the brimonidine
group three hours after application (RR 2.11, 95% CI 1.60 to 2.78; P < 0.00001; I2 =
0%; NNTB =5, 95% CI 3 to 7)(Analysis 1.4). At each time point in both studies
brimonidine was significantly more effective than vehicle.

EUCTR2012-001044-22-SE used a composite score in which patients and
physicians assessments were combined (composite success is defined as a 1 grade
improvement in both PSA and CEA). At 30 min 27/57 (47.3%) in the brimonidine
group reached composite success versus 7/55 (12.7%) with vehicle (RR 3.72, 95%
Cl 1.77 to 7.83; P = 0.0005; NNTB = 3, 95% CI 2 to 5). After three hours 48/57
(84.2%) in the brimonidine group had a composite success versus 32/55 (58.1%)
with vehicle (RR 1.45, 95% CIl 1.13 to 1.86; P = 0.004; NNTB = 4, 95% CI 2 to 10).

Proportion of participants who reported an adverse event throughout the study
period

In the brimonidine group (Fowler 2013a; Fowler 2013b) adverse events were
reported in 88/277 participants compared to 68/276 in the vehicle group (RR 1.29,
95% C1 0.98 to 1.69; 12 = 0%)(Analysis 1.5). In both studies (Fowler 2013a; Fowler
2013b) adverse events were mild and transient. Most frequently reported were
worsening of erythema, flushing, pruritus and skin irritation. The number of
participants experiencing an adverse event in the brimonidine group (17/57) of study
EUCTR2012-001044-22-SE was much higher than in the vehicle group (3/55) (RR
5.47,95% Cl 1.70 to 17.62; P = 0.004; NNTH = 4, 95% 3 to 9). Combining these
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data with the data of the other two studies would cause too much heterogeneity (12 =
68%) and therefore these are not pooled.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

No data were reported for both studies (Fowler 2013a; Fowler 2013b) other than "no
aggravations in the severity of telangiectasia, IGA or inflammatory lesion counts
were observed during either the treatment or follow-up phase of either study".

Assessment of erythema or telangiectasia, or both, at end of study

As with the participants' assessments we chose to report the end of study (day 29)

data.

CEA grade 1 BT Vehicle|CEA grade 2 BT Vehicle
improvement 0.5% improvement 0.5%

Fowler 2013a Fowler 2013a

30 minutes after 87/129 |i57/131 |20 Minutes after 31/129 |111/131
application application

8 hours after 105/129|l64/131 |5 hours after 61/129 |22/131
application application

6 hours after 107/129|/70/131 |8 hours after 54/129 [23/131
application application

9 hours after 08/129 |58/131 || hours after 46/129 |[22/131
application application

12 hours after 04/129 |63/131 |12 hours after 36/129 ||15/131
application application

CEA grade 1 BT Vehicle||CEA grade 2 BT Vehicle
improvement 0.5% improvement 0.5%

Fowler 2013b Fowler 2013b

30 minutes after 96/148 [70/145 |20 Minutes after 36/148 |25/145
application application

3 hours after 119/148|/78/145 |° hours after 60/148 |33/145
application application

6 hours after 111/148 85/145 |© hours after 55/148 |28/145
application application

9 hours after 112/148 |81/145 |2 hours after 44148 |29/145
application application

12 hours after 95/148 (72/145 |12 hours after 48/148 |33/145
application application

Physicians' assessments at 30 minutes after application recorded a grade 1

improvement in the CEA scale (0 to 4,clear to severe) in 183/277 (66.1%)
participants in the brimonidine group versus 127/276 (46.0%) in the vehicle group,
which was statistically significant in favour of brimonidine, and in concordance with
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the assessments made by the participants (RR 1.43, 95% CI 1.23to 1.67; P <
0.00001; I2=0%; NNTB =5, 95% CI 4 to 8)(Analysis 1.6). A grade 2 improvement
30 minutes after application was seen in 31/129 (24%) participants treated with
brimonidine versus 11/131 (8.3%) treated with vehicle (RR 2.86, 95% CI 1.50 to
5.45; P = 0.001; NNTB =6, 95% CI 4 to 15). This was not confirmed in Fowler 2013b
(RR 1.41, 95% CI 0.89 to 2.23). Data were not pooled as there was unexplainable
heterogeneity (12 = 68%).

At three hours after application a grade 1 improvement in CEA was seen in 224/277
(80.9%) in the brimonidine group versus 142/276 (51.4%) in the vehicle group (RR
1.57,95% CI 1.38 to 1.78; P < 0.00001; 12 = 0%; NNTB =4, 95% CI 3 to 6). At all
time points in both studies brimonidine was more effective than vehicle in reaching a
grade 1 improvement on the CEA scale.

At three hours after application, a grade 2 improvement in CEA was observed in
121/277 (43.7%) in the brimonidine group versus 55/276 (19.9%) in the vehicle
group (RR 2.21, 95% CI 1.41 to 3.46; P = 0.0005; 12 = 62%; NNTB =4, 95% CI 3 to
6)(Analysis 1.8), which was statistically significant in favour of brimonidine. In both
studies there was a statistically significant difference favouring brimonidine at all time
points except at 30 minutes, 9 and 12 hours in Fowler 2013Db,

Lesion counts
See above, no aggravations.
Time needed until improvement
Improvement was seen within 30 minutes.
Duration of remission

There was no rebound or worsening of erythema after treatment cessation in
comparison to baseline assessments.

(4) Brimonidine 0.33% once daily versus vehicle once daily over eight
days

One study assessed as at low risk of bias examined the effect of brimonidine 0.33%
gel versus vehicle on erythema and considered mainly patient-reported outcomes

(Layton 2015).

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

Patient-reported outcomes were assessed using the following instruments: a 'facial
redness questionnaire' that addressed satisfaction, embarrassment and self-
consciousness; a 'subject satisfaction questionnaire' which addressed satisfaction
with overall treatment, improvement of facial redness and time it took to work; and a
'Subject Diary' (treatment compliance and redness control). PSA was also

29



addressed, but no exact data were provided and it was reported that the mean
scores were statistically significantly lower in the brimonidine group.

The results of the facial redness questionnaire at baseline showed that a small
number of participants, 2/48 in the brimonidine group and 0/44 in the vehicle group,
were satisfied to very satisfied with their appearance. At day 8 (end of study) 18/48
(36.9%) in the brimonidine group were satisfied or very satisfied compared to 9/44
(21.5%) in the venhicle group (RR 1.83, 95% CI1 0.92 to 3.65; P = 0.08, however the
investigators reported P < 0.05). Participant assessments included perceptions of
embarrassment, such that at baseline 44/48 (91.7%) in the brimonidine group felt
embarrassed and in the vehicle group 42/44 (95.5%). At day 8 the figures were
34/48 (71.7%) compared to 40/44 (90.4%) respectively (RR 0.78, 95% CI 0.64 to
0.96; P =0.02; NNTB =5, 95% CI 3 to 20). Feeling self conscious was also
evaluated by the participants, and at baseline 40/48 (83.3%) in the brimonidine
group felt self conscious and 41/44 (93.1%) in the vehicle group. At day 8 35/48
(73.4%) in the brimonidine group and 39/44 (88%) in the vehicle group felt self
conscious (RR 0.82, 95% CI 0.67 to 1.01; P = 0.06).

The results of the Subject Satisfaction Questionnaire (SSQ) (feedback on treatment
regimen) revealed that 25/48 (52.2%) in the brimonidine group were either satisfied
or very satisfied with the overall treatment compared to 14/44 (30.9%) in the vehicle
group (RR 1.64, 95% CI 0.98 to 2.73; P = 0.06). Improvement in facial redness was
scored satisfied or very satisfied in 21/48 (43.5%) in the active treatment group
versus 8/44 (19%) in the vehicle group (RR 2.41, 95% CI 1.19 to 4.87; P = 0.01;
NNTB = 4, 95% CI 3 to 15). The time taken to reach an effect was assessed by the
participants and 22/48 (45.6%) in the brimonidine group were satisfied to very
satisfied compared to 9/44 (21.4%) in the vehicle group (RR 2.24, 95% CI 1.16 to
4.33; P =0.02; NNTB =4, 95% CI 3 to 15).

The participant diaries revealed that 39/48 (81.1%) of the participants in the
brimonidine group were able to control their facial redness that day compared to
18/44 (40.6%) participants in the control group (RR 1.99, 95% CI 1.36 to 2.90; P =
0.0004; NNTB = 3, 95% CI 2 to 5).

On day 1 a PSA grade 1 improvement with brimonidine was seen in 38/48 (79.2%)
compared to 18/44 (41.9%) on vehicle (RR 1.94, 95% CI 1.32 to 2.84; P = 0.0007;
NNTB = 3, 95% CI 2 to 5). On day 2 the numbers were 42/48 (87.2%) versus 18/44
(41.9%)(RR 2.14, 95% CI 1.48 to 3.10; P = 0.0001; NNTB = 2, 95% CI 2 to 3). On
day 8 37/48 (76.1%) in the brimonidine group versus 21/44 (47.6%) in the vehicle
group reported a PSA grade 1 improvement (RR 1.62, 95% CI 1.14to 2.28; P =
0.007; NNTB = 3, 95% CI 2 to 10).

Proportion of participants who reported an adverse event throughout the study
period

The adverse events that were reported were mild and transient worsening of
erythema or worsening of rosacea, more of which were reported in the brimonidine
group, with 14/48 participants in the brimonidine group reporting an adverse event
versus 7/44 in the vehicle group (RR 1.83, 95% CI 0.82 to 4.12).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Not assessed.
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Assessment of erythema or telangiectasia, or both, at end of study

On both day 1 and 2 a CEA grade 1 improvement was seen in 38/48 (79.2%)
participants on brimonidine compared to 17/44 (38.6) using vehicle (RR 2.05, 95%
Cl 1.37 to 3.06; P = 0.0004; NNTB = 2, 95% CI 2 to 5). On day 8 the numbers were
34/48 (70.8%) versus 16/44 (36.4%)(RR 1.95, 95% CI 1.27 to 3.00; P = 0.002; NNTB
=3,95% Cl 2to 7).

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.
Topical interventions: studies with only topical oxymetazoline

(5) Topical oxymetazoline 1% cream once daily versus vehicle once
daily over four weeks

Two studies with similar study design assessed at unclear risk of bias addressed this
comparison (Baumann 2018; Kircik 2018). See Summary of findings table 2.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

Participants assessed improvement on the Subjective Self-Assessment scale (5
point Likert scale; 0 = no signs of unwanted redness, 4 = severe redness).

SSA grade 2 ||Oxymetazoline |Vehicle|SSA grade 2 ||Oxymetazoline |Vehicle
improvement |1% improvement ||1%

Baumann Kircik 2018

2018

3 hours after g 554 35/221 |3 hours after |05 24/218
application application

6 hours after | 5554 32/221 |8 hours after 5, 555 28/218
application application

9 hours after |45, , 35/221 |2 hours after i, 555 26/218
application application

12 hours after 55,5, , 35/001 L2 hours after g, 25/218
application application
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As with the brimonidine comparison, we have chosen to not report RR at every time
point, and have only reported the data three hours after application. Three hours
after application a grade 2 improvement on the SSA scale was reported in 99/446
(22%) treated with oxymetazoline and in 59/439 (13.4%) treated with vehicle (RR
1.65, 95% CI 1.23 to 2.21; P = 0.0009; 12 = 0%; NNTB = 11, 95% CI 7 to 27)(Analysis
2.1). Oxymetazoline was more effective than vehicle at each time point in both
studies except at nine hours in Baumann 2018 where it was not statistically
significant.

Proportion of participants who reported an adverse event throughout the study
period

Data were presented in both studies as number of adverse events and not as
proportion of participants experiencing an adverse event. In the oxymetazoline group
94 adverse events were reported in 446 participants versus 70 in 439 participants in
the vehicle group (RR 1.32, 95% CI 0.97 to 1.78; 12 = 13%)(Analysis 2.2). Application
site dermatitis, pruritus, and erythema, worsening of inflammatory lesions and
headache were the most reported adverse events and were considered mild or
moderate in severity. During the 29 days follow-up period six patients in the
oxymetazoline group experienced worsening erythema (rebound) versus two in the
vehicle group.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Not assessed.

Assessment of erythema or telangiectasia, or both, at end of study
As with the participants' assessments we chose to report the end of study (day 29)

data. Physicians used the Clinician's Erythema Assessment (CEA) scale (0 to 4,
clear to severe erythema) to assess this outcome.

CEA grade 2 |Oxymetazoline |Vehicle |CEA grade 2 |Oxymetazoline Vehicle
improvement 1% improvement |1%

Baumann Kircik 2018

2018

3 hours after gq,54 54j221 |3 hours after g7, 50/218
application application

6 hours after /g5, 51/201 |8 hours after fig, 555 41/218
application application

9 hours after g5 4 54/221 |2 Nours after 055, 42/218
application application

12 hours after | 555, 47/221 |12 hours after {55, 38/218
application application

At three hours after application a grade 2 improvement in CEA was seen in 186/446
(41.7%) in the oxymetazoline group versus 104/439 (23.7%) in the vehicle group
(RR 1.76, 95% CI 1.44 to 2.15; P < 0.00001; 12 = 0%; NNTB = 6, 95% CI 4 to
8)(Analysis 2.3). At all time points in both studies oxymetazoline was more effective
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than vehicle in reaching a grade 2 improvement on the CEA scale except at 12 hours
in the study of Baumann 2018 where it was not statistically significant.

Lesion counts
Not assessed

Time needed until improvement
Not assessed.

Duration of remission

Duration of remission is not assessed. However, during the 29 days follow-up period
six patients in the oxymetazoline group experienced worsening erythema (rebound)
versus two in the vehicle group.

Topical interventions: studies with only topical metronidazole

(6) Topical metronidazole versus placebo

Nine trials at low to high risk of bias provided data for this comparison (Barnhorst
1996; Beutner 2005; Bitar 1990; Bjerke 1989; Bleicher 1987; Breneman 1998; Dahl
1998; Kocak 2002; Nielsen 1983a), see also Summary of findings table 3. Both
interventions were applied once or twice daily across the studies

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study

Only three studies reported relevant data and although these could not be pooled for
this outcome they provided some evidence that metronidazole was more effective
than placebo.

In Bjerke 1989 43 out of 50 participants in the metronidazole group considered
themselves improved compared with 24 out of 47 in the placebo group (RR 1.68,
95% CI 1.25t0 2.28; P = 0.0007; NNTB = 3, 95% CI 2 to 6); and similarly in Nielsen
1983a 25 out of 41 (metronidazole group) versus 8 out of 40 (placebo) (RR 3.05,
95% CI 1.57 t0 5.94; P = 0.001; NNTB = 3, 95% CI 2 to 5). The data of these two
studies could not be pooled (too much heterogeneity 12 = 65%). A within-participant
design was used in Bleicher 1987, which did not report the analysis adjusted
appropriately for this design, therefore pooling of data with the other two studies was
not possible. In this study the majority (28/37) of participants reported a greater
improvement on the metronidazole treated side than on the placebo side (4/37), RR
of 7.

Proportion of participants who reported an adverse event throughout the study
period

Six of the studies (Beutner 2005; Bitar 1990; Bjerke 1989; Breneman 1998; Kocak

2002; Nielsen 1983a) provided adequate data for this outcome. In the three-armed
study of Beutner 2005 the proportion of participants reporting adverse events in the
two active treatment arms were similar (32% to 33%) and, therefore, following
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statistical advice these totals were combined and entered into the analysis. The
number of participants in the metronidazole group compared to the placebo group
who experienced adverse events (RR 1.19, 95% CI 0.94 to 1.51; I = 0%) was not
significantly different across the six studies and in most instances these adverse
events were mild and consisted of pruritus, skin irritation and dry skin. See Analysis
3.1.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

The pooled data from three studies (Bjerke 1989; Breneman 1998; Nielsen 1983a)
for this outcome pointed to an improvement in rosacea severity in the active
intervention group, which was largely in agreement with the participant-assessed
outcomes for this comparison. Topical metronidazole was more effective than
placebo (RR 1.98, 95% CI 1.29 to 3.02; P = 0.002; NNTB = 4, 95% CI 3 to 10).
Heterogeneity between the studies was assessed with 12 = 44%. See Analysis 3.2.

Although a different rating scale (1 to 7, worst = 7) was used in Bitar 1990, the
results were not dissimilar to those in the other three studies. In this study the mean
rating in severity in the metronidazole group (n = 50) was 2.80 (SD 1.41) and 3.30
(SD 1.41) in the placebo group (n = 50) with a mean difference (MD) of -0.50 (95%
Cl -1.05 to 0.05; P = 0.08).

In the split-face study (Bleicher 1987) 29/37 participants were assessed as improved
on the metronidazole treated side compared with 1/37 on the placebo side (RR =
29).

Only one study assessed ocular rosacea (Barnhorst 1996) but the data as reported
were unusable and not amenable to re-analysis. See Analysis 3.3.

Assessment of erythema or telangiectasia, or both, at end of study

Erythema was assessed in seven studies (Bitar 1990; Bjerke 1989; Bleicher 1987;
Breneman 1998; Dahl 1998; Kocak 2002; Nielsen 1983a). However, in all of these
studies this outcome was inadequately reported that is standard deviations were
missing or data were given without baseline values except for the three-armed study
of Kocak 2002. In this study the mean change from baseline in erythema score (0 to
3) was -1.45 (SD 2.00) in the metronidazole group compared to -0.05 (SD 1.39) in
the placebo group with a MD of -1.40 (95% CI -2.47 to -0.33; P = 0.01). Bjerke 1989;
Bleicher 1987; Breneman 1998; Dahl 1998 and Nielsen 1983a also showed a
greater reduction of erythema with metronidazole treatment (see Analysis 3.3).

Lesion counts

In eight of the studies these outcomes were reported as continuous data but without
the corresponding SDs and the data were skewed, that is not normally distributed.
Although the data analysis in these studies was potentially flawed, it did nevertheless
provide some supporting evidence of a positive treatment effect of metronidazole
over placebo (see Analysis 3.3).

Time needed until improvement
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This was not a pre-specified outcome for any of the studies but based on interim
data from five of the studies (Bitar 1990; Bjerke 1989; Bleicher 1987; Breneman
1998; Nielsen 1983a) a noticeable improvement was seen at around four weeks.

Duration of remission

Only one trial (Dahl 1998) addressed this outcome and demonstrated that continued
treatment with metronidazole gel alone could maintain remission (initiated by
tetracycline and topical metronidazole) of moderate to severe rosacea.

(7) Metronidazole and sunscreen sun protection factor (SPF) 15 twice
daily versus vehicle twice daily

Only one study at high risk of bias with a 26% dropout rate and skewed data
provided data for this comparison (Tan 2002).

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

Although the data for this outcome were presented as graph plots and were largely
indiscernible, the investigators reported that there was a more noticeable
improvement in rosacea severity in the metronidazole combined with sunscreen SPF
15 group than in the vehicle group (P = 0.0002).

Proportion of participants who reported an adverse event throughout the study
period

A small number of participants reported adverse events and these were similar in
both groups: 1/61 in the metronidazole group and 3/59 in the vehicle (RR 0.32, 95%
Cl1 0.03 to 3.01). There was no statistically significant difference in local tolerance of
the intervention between the two groups.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

In the metronidazole group 17/61 had clearing or marked improvement compared to
2/59 in the vehicle group (RR 8.22, 95% CI 1.99 to 34.04; P = 0.004; NNTB =5, 95%
Cl3t09).

Assessment of erythema or telangiectasia, or both, at end of study
The mean reduction in erythema at the end of the study, measured on a 4-point
scale (4 = severe) was 0.89 (SD 0.6) in the treatment group and 0.58 (SD 0.13) in
the vehicle group (P = 0.001), however these data were skewed. Telangiectasia (on
a 4-point scale) were reduced by 0.3 (SD 0.53) in the metronidazole + sunscreen
SPF 15 group compared to 0.07 (SD 0.47) in the vehicle group (P = 0.03).

Lesion counts
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There was a reduction in the mean number of lesions, 13.6 (SD 17.25) in the active
intervention group compared with vehicle, 4.6 (SD 12.28) (MD -9.00, 95% CI -15.23
to -2.77). However the data were incomplete and skewed.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.
(8) Metronidazole 0.75% cream once daily versus metronidazole 1%
cream once daily

Only one study assessed as at high risk of bias compared these interventions and
provided relevant outcome data (Dahl 2001).

Primary outcomes

Change in HRQOL at end of study

Not assessed

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

Adverse events were mild and comparable in both groups, 14/36 compared to 15/36
(RR 0.93, 95% CI 0.53 to 1.64).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
There was no statistically significant difference in assessments between the two
groups at the end of the study. Twenty of the 36 participants using the 0.75%
metronidazole cream were clear or nearly clear at the end of the study compared
with 13 out of 36 in the 1% cream group (RR 1.54, 95% CI1 0.91 to 2.60).
Assessment of erythema or telangiectasia, or both, at end of study
The percentage change in the total erythema severity score from baseline to
endpoint was comparable (range 25% to 30%) with a difference that was not
statistically significant between the two groups.
Lesion counts

The overall reductions in lesion counts were similar in both groups at the end of the
study (62% versus 60%).

Time needed until improvement
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After six weeks both groups showed a reduction in inflammatory lesion counts of
around 50%.

Duration of remission

Not assessed.

(9) Metronidazole 0.75% cream twice daily versus 0.75% gel twice daily

The investigators in a single study assessed as at a high risk of bias compared these
two interventions and were unable to provide any additional data over and above
what had been reported in the poster (Dreno 1998).

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

No serious adverse events were reported, with no details about the number of
participants reporting side effects.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Although this was a pre-specified outcome it was not addressed (see 'Risk of Bias'
under Characteristics of included studies for this study).

Assessment of erythema or telangiectasia, or both, at end of study

The investigators reported "both erythema and telangiectasia scores were not
significantly different at evaluation time".

Lesion count

The reduction in lesion count was similar in both the cream and gel groups (61.3% in
the cream group versus 63.5% in the gel group).

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(10) Metronidazole 0.75% in microemulsion twice daily versus
metronidazole 0.75% in commercial gel twice daily
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One within-participant study assessed as at unclear risk of bias, evaluated this
comparison (Tirnaksiz 2012).

Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

There were no side effects on either treated side of the face.
Secondary outcomes

Physician-assessed changes in rosacea severity at end of study
Not assessed.

Assessment of erythema or telangiectasia, or both, at end of study

The mean change from baseline in erythema (0 to 3, with 3 being worse) was -1.75
(SD 0.49) for the microemulsion group compared to -0.91 (SD 0.60) in the
commercial gel group with a MD of -0.84, however no 95% CI or P value could be
calculated as we were not able to adjust for within-participant variability.
Telangiectasia were also scored on a scale from 0 to 3 and the mean change from
baseline was -1.28 (SD 0.37) for the microemulsion group versus -0.41 (SD 0.65) in
the commercial gel group, with a MD of -0.87; like in the assessment of erythema no
95% CI nor P value could be calculated.

Lesion counts

The mean change from baseline in lesion counts was -2.18 (SD 2.02) in the
microemulsion group compared to -1.18 (SD 1.24) in the commercial gel group, with
a MD of -1.0, but we were not able to adjust for within-participant variability and
therefore no 95% CI and P value could be calculated.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.
Topical interventions: studies with only topical azelaic acid

(11) Azelaic acid twice daily versus twice daily vehicle

This comparison was based on seven trials assessed as at unclear risk of bias
(Bjerke 1999:; Carmichael 1993; Draelos 2013a; Draelos 2015; NCT00617903;
Thiboutot 2003a; Thiboutot 2003b), see also Summary of findings table 4.

Primary outcomes
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Change in HRQOL at end of study

This outcome was addressed in Draelos 2013a and Draelos 2015. Only limited data
were provided in Draelos 2013a where investigators reported "there were no
statistically significant differences between the two groups in end-of-treatment or
end-of-study erythema, telangiectasia, or QOL scores". E-mail correspondence with
the trialists yielded no additional details. In Draelos 2015 three different instruments
were used to measure this outcome (data in subsequent paper (Tyring 2016) which
is listed under the primary reference Draelos 2015). The Dermatology Quality of Life
Index (DLQI) was used as well as the Rosacea Quality of Life Index (RosaQOL) and
the EuroQOL (5-dimension 5-level questionnaire (EQ-5D-5L)). At baseline the DLQI
was 5.4 in both groups and decreased by 2.6 in the azelaic group compared to 2.1
with vehicle. The authors reported "P = 0.018", but a difference of 0.5 on the DLQI is
not clinically important (Basra 2008; Basra 2015). Improvements were also seen in
the RosaQOL, but less in the EuroQOL. The authors reported regarding
RosaQoL"(6.8 vs 6.4; P =.67), while EQ-5D-5L scores changed minimally from
baseline (0.006 vs 0.007; P =.50)."

Participant-assessed changes in rosacea severity at end of study

Six studies reported this outcome. Pooled data from these indicated improvement in
rosacea severity with rates of participant-assessed complete remission or marked
improvement, as 60% to 80% in the azelaic acid group as compared with 45% to
55% with vehicle (RR 1.40, 95% CI 1.28 to 1.53; P < 0.00001; NNTB =6, 95% CI 5
to 8). Heterogeneity between the studies was assessed with 12 = 0%. See Analysis
4.1.

Proportion of participants who reported an adverse event throughout the study
period

There was no statistically significant difference in the number of adverse events
reported by participants in four pooled studies (Bjerke 1999; Draelos 2013a; Draelos
2015; NCT00617903); 200/799 with azelaic acid compared to 143/760 with vehicle
(RR 1.29, 95% CI1 0.92 to 1.81; 12 = 46%)(see Analysis 4.2). In the Carmichael 1993
study, 24/33 participants reported adverse events on the side treated with azelaic
acid and 19/33 on the side treated with vehicle. The adverse events were transient
and of mild to moderate intensity, with burning, stinging or irritation most commonly.

Adverse events data in Thiboutot 2003a and Thiboutot 2003b were combined and
inadequately reported with minimal data available for adverse events in the vehicle
group. Adverse events related to azelaic acid were reported for 18% in Thiboutot
2003a and 8.4% in Thiboutot 2003b. Burning, stinging and itching were more
frequent in the azelaic acid treated group.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Data from six studies showed that azelaic acid was more effective than vehicle with
minimal to no lesions for 556/1068 in the azelaic acid group compared with 398/1012
in the vehicle group (RR 1.30, 95% CI 1.19 to 1.43; P < 0.00001; 12 = 5%; NNTB = 8,
95% CI 6 to 12). See Analysis 4.3.

In the single within-patient study (Carmichael 1993), 16/33 of the participants
showed an improvement, based on a Likert scale rating, on the azelaic acid treated
side compared with 1/33 on the vehicle treated side. There was no visible
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improvement in the remaining 16 (P < 0.001, McNemar's test). There was an overall
improvement with complete remission or marked improvement in 30/33 sides treated
with azelaic acid compared to 11/33 of the sides treated with vehicle; crude RR of
2.72. The report did not provide SDs for any of the outcomes data and it was not
possible to calculate the RR, therefore the data were not pooled with the other
studies evaluating this comparison.

Assessment of erythema or telangiectasia, or both, at end of study

There was moderate to no effect in improvement of erythema and telangiectasia in
six of the studies (see Analysis 4.4). Only the study of Draelos 2015 showed that
258/420 (61.5%) of the participants in the azelaic acid foam group had an
improvement of the erythema compared with 204/398 (51.3%) in the vehicle foam
group (RR 1.20, 95% CI 1.06 to 1.35; P = 0.004; NNTB = 10, 95% CI 6 to 29).

Lesion counts

The mean difference was -3.00 inflammatory lesions (95% CI -4.13 to -1.86; P <
0.0001; 12 = 9%) in favour of azelaic acid but a difference of three inflammatory
lesions does not seem important. See Analysis 4.5. No SDs were reported for these
outcomes in Bjerke 1999; Thiboutot 2003a and Thiboutot 2003b, and in Carmichael
1993 the data were skewed. See Analysis 4.4.

Time needed until improvement

This was not a pre-specified outcome in any of the studies but all studies showed
clear improvement after three to six weeks.

Duration of remission

Not assessed.

(12) Azelaic acid 15% gel once daily versus azelaic acid 15% gel twice
daily

A single study at high risk of bias compared the safety and effectiveness of azelaic
acid 15% gel applied once daily versus twice daily (Thiboutot 2008). No statistically

significant differences were reported in any of the efficacy endpoints between the
two regimens.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

At end of study 29/45 participants on the once daily regimen considered themselves
improved, which they rated as marked to excellent, compared to 27/47 on the twice
daily regimen (RR 1.12, 95% CI 0.81 to 1.56).

Proportion of participants who reported an adverse event throughout the study
period
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Number of participants experiencing adverse events was comparable 18/45 in the
once daily group versus 17/47 with twice daily (RR 1.11, 95% CI 0.66 to 1.86), with
pain, pruritus and burning sensations being the most frequently reported.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

There was no statistically significant difference between the two treatment regimens:
20/45 participants with single daily application improved versus 22/47 with twice daily
(RR 0.95, 95% CI 0.61 to 1.48). Treatment success, defined as clear or minimal
lesions, was achieved in 13/45 in the once daily group versus 15/47 with twice daily
group (RR 0.91, 95% CI 0.49 to 1.68).

Assessment of erythema or telangiectasia, or both, at end of study

No exact data were provided but the investigators stated that "treatment with AzA
15% gel led to a decrease in the intensity of erythema over the course of the study
with no statistically significant difference between the QD group and BID group",
where QD is treatment once daily and BID twice daily. Six participants in both groups
showed an improvement in telangiectasia (RR 1.04, 95% CI 0.36 to 3.00).

Lesion counts

Mean change from baseline in the once daily group in lesion counts was -11.60 (SD
4.98) compared to -13.80 (SD 4.65) for the twice daily group (MD 2.20, 95% CI 0.23
to 4.17; P = 0.03). This difference was statistically significant but not clinically
important.

Time needed until improvement
Improvement was seen from week four in both groups.
Duration of remission

Not assessed.

(13) Azelaic acid 15% gel twice daily as maintenance therapy versus
vehicle twice daily

Thiboutot 2009 was a two-phase study in which participants, demonstrating a level of
treatment effectiveness at week 12, were randomised to receive either azelaic acid
gel or its vehicle twice daily as maintenance therapy. We have only included data
from the maintenance phase (second phase) of this study. The study was assessed
at high risk of bias due to selective reporting.

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study
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This was a predefined outcome but was not addressed and we therefore judged the
domain for selective reporting as at a high risk of bias (see 'Risk of Bias' under
Characteristics of included studies for this study).

Proportion of participants who reported an adverse event throughout the study
period

Adverse events were reported in 22/67 using azelaic acid and in 20/69 in the vehicle-
only group (RR 1.13, 95% CI 0.68 to 1.87).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Success determined by an IGA of clear, minimal or mild was reported for 39/67 in
the azelaic acid group and for 31/69 in the vehicle-only group (RR 1.30, 95% CI 0.93
to 1.80). The differences was no statistically significant.

Assessment of erythema or telangiectasia, or both, at end of study

No exact data were provided, but the investigators stated that no change in
erythema or in telangiectasia was observed in either group.

Lesion counts

The increase in mean inflammatory lesion count in the maintenance phase was 5.5
with azelaic acid and 7.5 (data estimated from figure) with vehicle. Investigators
stated that P = 0.03. However, this difference of two lesions between groups was not
considered to be clinically important.

Time needed until improvement
Not applicable.
Duration of remission

Relapse rates were 17/67 in the azelaic acid group compared to 24/69 with vehicle
(RR 0.73, 95% CI 0.43 to 1.23) with no statistically significant difference between the
two groups.

Topical interventions: studies with only topical ivermectin

(14) Various concentrations of topical ivermectin cream versus vehicle,
with different dosing regimens over 12 weeks

One dose-finding study (EUCTR2006-001999-20-HU) assessed as unclear risk of
bias evaluated the efficacy and safety of three concentrations (1%, 0.3% and 0.1%)

of ivermectin once or twice daily versus vehicle and versus metronidazole (latter will
be discussed in comparison 20)

Primary outcomes
Change in HRQOL at end of study

Only a generic comment was made by the investigators "The patient’s quality of life
demonstrated a dose related increase of overall quality of life per DLQI".
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Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

The number of participants reporting an adverse event was highest in the twice daily
1% ivermectin group. In the 0.1% once daily ivermectin group 21/51 reported an
adverse event (41.1%), in the 0.3% once daily ivermectin group 23/47 (48.9%), in
the 1% once daily ivermectin group 21/52 (40.3%), in the 1% twice daily group 28/48
(58.3%) and in the vehicle group 26/50 (52%). Side effects reported were irritative
dermatitis, watery eyes, burning of eyes, facial burning and pruritus.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

After 12 weeks investigators evaluated improvement with an Investigator Global
Assessment score 1, which was a composite score of erythema and inflammatory
lesions. Treatment success was defined clear or almost clear on a 5 point Likert
scale. In the 0.1% once daily group 32/51 (62.7%) were considered to have reached
treatment success compared with 30/47 (63.8%) with 0.3% once daily, 34/52
(65.4%) with 1% once daily, 34/48 (70.8%) with 1% twice daily and 21/50 (42%) with
vehicle.

Assessment of erythema or telangiectasia, or both, at end of study

No exact data are provided but the investigators reported "the difference in decrease
in erythema scores between any of the CD5024 (ivermectin) doses and the vehicle
was not statistically significant; mean score changes ranged from -0.7 (vehicle) to -
1.0 (CD5024 1% BID). The telangiectasia severity score remained almost
unchanged in all treatment groups"

Lesion counts

Percent change in lesions count at week 12 showed a dose-response relationship
with reduction of 65.5% (SD 31.5) in the 0.1% once daily group, 67.5% (SD 36.8) in
the 0.3% once daily group, 70.0% (SD 38.1) in the 1% once daily group, 69.2% (SD
34.3) in the 1% twice daily group and 46.5% (SD 59.4) in the vehicle group.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(15) Topical ivermectin 1% once daily versus vehicle once daily

Two studies at low risk of bias addressed this comparison (Stein 2014a; Stein
2014b), as well as one study at unclear risk of bias which has not yet been published
(EUCTR2010-018319-13-DE). See also Summary of findings table 5.
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Primary outcomes
Change in HRQOL at end of study

This outcome was evaluated in Stein 2014a and Stein 2014b. More participants in
the ivermectin group experienced improvements in HRQOL at the end of the study
than in the control groups. Based on DLQI scores at end of studies, 467/910
participants in the ivermectin group compared to 153/461 in the vehicle group were
in the category where the disease had "no effect on their overall quality of life" (RR
1.55, 95% CI 1.34 to 1.79; P < 0.00001; I2 = 0%; NNTB = 6, 95% CI 4 to 8). See

Analysis 5.1.

Scores in the DLQI range from 0 to 30: a DLQI score of 0 to 1 is considered to have
almost no impact on HRQOL, whereas 2 to 5 is considered to have a small effect, 6
to 10 a moderate effect, 11 to 20 a very large effect and 21 to 30 an extremely large
effect on HRQOL. Therefore a reduction in score can be seen as an improvement in
HRQOL. The MD in mean change from baseline in DLQI (per-protocol data were
provided) was -1.15 (95% CI -1.44 to -0.85; P < 0.00001; 12 = 0%) in favour of
ivermectin. See Analysis 5.2. Although the minimal important difference (MID) for the
DLQI is yet to be established for the different skin diseases there is general
acceptance that this ranges between 2.5 and 5, and therefore the impact of both
treatments provided a small improvement in HRQOL but the difference, although
statistically significant, was not clinically important (Basra 2008; Basra 2015).

In re-analysing the data for this outcome we used the identical N per protocol
populations for the groups as for the DLQI outcome. The disease-specific RosaQoL
(range 1 to 5) assessments in Stein 2014a showed reductions of 0.64 (SD 0.7) for
ivermectin and 0.35 (SD 0.5) for vehicle (MD -0.29, 95% CI -0.38 to -0.20; P <
0.00001). In Stein 2014b the reductions were 0.60 (SD 0.6) for ivermectin versus a
reduction of 0.35 (SD 0.5) for vehicle (MD -0.25, 95% CI -0.34 t0 -0.16; P <
0.00001). Although the differences were statistically significant, the clinical
importance was unclear as the MID for RosaQoL still needs to be established.

Participant-assessed changes in rosacea severity at end of study

Data for this outcome were reported in an ITT analysis (last observation carried
forward (LOCF)). Participants' assessments at the end of the study (Stein 2014a;
Stein 2014b) showed that there was a good to excellent improvement in 615/910 in
the ivermectin group compared to 169/461 for vehicle in favour of ivermectin (RR
1.84, 95% CI 1.62 to 2.09; P < 0.00001; 12 = 0%; NNTB = 3, 95% CI 3 to 4). See

Analysis 5.3.
Proportion of participants who reported an adverse event throughout the study
period

All three studies provided data for this outcome; in the ivermectin group 62/1050
reported adverse events compared to 45/567 with vehicle (RR 0.83, 95% CI 0.54 to
1.28; 12 = 26%). See Analysis 5.4. Adverse events more frequently reported in the
ivermectin group were skin burning, pruritus and dry skin.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

An Investigator's Global Assessment of clear or almost clear (Stein 2014a) was
attained by 173/451 in the ivermectin group and 27/232 for vehicle (RR 3.30, 95% CI
2.27 10 4.79; P < 0.00001; NNTB =4, 95% CI 4 to 5). In Stein 2014b these global
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assessment success outcomes were reported in 181/459 of the ivermectin group
and 43/229 with vehicle (RR 2.10, 95% CI 1.57 to 2.81; P < 0.00001; NNTB =5,
95% CI 4 to 8). The results of both studies were in concordance with the
assessments of the participants. In EUCTR2010-018319-13-DE a 2 grade
improvement on the IGA scale was considered treatment success. In the ivermectin
group the success rate was 58/104 versus 36/106 with vehicle (1.64, 95% CI 1.20 to
2.25; P =0.002; NNTB =5, 95% CI 3 to 12). The data of the three studies were not
pooled (12 = 76%).

Assessment of erythema or telangiectasia, or both, at end of study
Not assessed.
Lesion counts

All three studies provided data for this outcome. The MD of change from baseline in
lesion counts was -8.09 lesions (95% CI -9.82 to -6.35; P < 0.00001; 12 = 52%) in
favour of ivermectin. See Analysis 5.5.

Time needed until improvement

This was not a predefined outcome, but improvement in both studies was seen after
four weeks.

Duration of remission

Not assessed.

Topical interventions: studies with topical metronidazole, azelaic
acid, and/or other topical treatments

(16) Topical azelaic acid versus topical metronidazole

Three studies assessed as at unclear risk of bias provided data; Elewski 2003, Wolf
2006 and Maddin 1999 (which had a within-participant study design but the trialists
did not account for this within their analyses, therefore only summary statistics are
presented). See also Summary of findings table 6.

Azelaic acid and metronidazole were applied twice a day in all except Wolf 2006
where metronidazole was applied once daily.

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study

In Elewski 2003 97/124 participants in the azelaic acid gel group considered
themselves to have a good to excellent improvement versus 81/127 with
metronidazole gel (RR 1.23, CI 95% 1.04 to 1.44; P = 0.01; NNTB =8, 95% Cl 4 to
34). In Wolf 2006 these frequencies were 57/78 versus 60/82, respectively (RR 1.00,
95% CI1 0.83 to 1.21). Pooling of the data was not possible (12 = 62%).
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In the Maddin 1999 study participants considered the 20% azelaic acid cream more
effective than the metronidazole 0.75% cream. Severity was rated on a 5-point scale
(O to 4, higher = worse), the mean score on the azelaic acid treated side was 1.87
(SD 0.76) compared with 2.33 (SD 0.95) on the metronidazole side (investigators
reported P = 0.02).

Proportion of participants who reported an adverse event throughout the study
period

The number of participants in Elewski 2003 experiencing adverse events was higher
and statistically significant in the azelaic acid group with 32/124 as compared to
9/127 with metronidazole (RR 3.64, 95% CI 1.81 to 7.31; P = 0.0003; NNTH =6,
95% CI 4 to 10). There was no statistically significant difference in adverse events
between the groups in Wolf 2006: 29/78 versus 41/82 (RR 0.74, 95% CI 0.52 to
1.07). The adverse events reported in both Elewski 2003 and Wolf 2006 were mild to
moderate and mostly transient, with skin dryness, scaling, stinging and burning being
the most frequent. Pooling of data of these two studies was not possible due to
excessive heterogeneity (12 = 94%). In Maddin 1999 only one participant reported an
adverse event, that is stinging, on the side of the face which had been treated with
azelaic acid cream.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

In the azelaic acid group 130/202 participants were considered by physicians to be
cleared or nearly cleared versus 114/209 in the metronidazole group (RR 1.18, 95%
Cl 1.00 to 1.40; P = 0.05; 12 = 6%; NNTB = 10, 95% CI 5 to 273). See Analysis 6.1

Investigators in the Maddin 1999 study evaluated 'Global Improvement in severity of
rosacea’ (1 = complete clearance to 6 = exacerbation). At 15 weeks the score for the
azelaic acid treated side was 2.7 (SD 1.0) compared with 3.1 (SD 1.0) on the
metronidazole treated side; the investigators suggested limited superiority of azelaic
acid over metronidazole but they failed to adjust for the within-participant design of
their study.

Assessment of erythema or telangiectasia, or both, at end of study

Improvement in erythema was demonstrated in 70/124 in the azelaic acid group
compared to 53/127 with metronidazole in Elewski 2003. A decrease of one point on
the four-point Likert scale (none to severe) was considered to be an improvement. In
Wolf 2006 33/78 participants in the azelaic acid group attained an erythema score of
0 or 1 (same scale) compared to 35/82 with metronidazole gel. Pooled data showed
a RR of 1.19 (95% CI1 0.88 to 1.61; P = 0.26; 12 = 47%; see Analysis 6.2). In Maddin
1999 both participants and investigators assessed erythema. The investigators
scored a reduction of 0.83 on the azelaic acid side compared to a reduction of 0.51
on the metronidazole side, whilst the participants scored a greater reduction on the
metronidazole side (reduction of 0.23 (SD 0.58) on the azelaic acid side and a
reduction of 0.74 (SD 0.57) on the metronidazole treated side).

Lesion counts

The decrease in inflammatory lesion counts reported in Elewski 2003 was 12.9 in the
azelaic acid group versus 10.7 with metronidazole. No SDs were provided, but the
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investigators reported a P value of 0.003 and although this was a statistically
significant difference, a difference of 2.2 lesions is not considered important. In
Maddin 1999 the decrease in lesion count was expressed as a percentage, 78.5%
on the azelaic acid treated side versus 69.4% on the metronidazole treated side. In
Wolf 2006 this was reported as median change reductions of 80% and 77%
respectively.

e Time needed until improvement
An improvement for both arms was seen after four to six weeks in all three studies.
e Duration of remission

Not assessed.

(17) Azelaic acid 20% twice daily versus metronidazole 0.75% twice
daily versus permethrin 5% twice daily
Only one study at high risk of bias with a within-participant design compared these

interventions (Mostafa 2009). Investigators' conclusions were based on the analysis
of skewed and unreliable data.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

Side effects included itching, burning sensation, oedema and scales, and were
mostly transient. The investigators reported that "there were no statistically
significant differences among the three groups and almost decreased at the end
visit".

Secondary outcomes

Physician-assessed changes in rosacea severity at end of study

Not assessed.
« Assessment of erythema or telangiectasia, or both, at end of study

The reductions in mean erythema scores (scale unclear) were 0.60 (SD 0.66) for the
16 sites treated with azelaic acid, 0.30 (SD 0.48) for the 16 sites treated with
metronidazole, and 0.25 (SD 0.51) for the sites treated with permethrin. The
investigators stated that the changes from baseline were statistically significant (P <
0.05), but that there was no statistically significant difference between the three
treatments.

e Lesion counts
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Although the analysis was based on skewed data and unreliable data analysis, all
three treatments reduced the mean number of lesion counts, with 3.60 (SD 2.33) for
azelaic acid, 3.70 (SD 2.92) for metronidazole and 2.60 (SD 3.24) for permethrin
cream.

Time needed until improvement
Not assessed.
Duration of remission

Lesion counts and erythema assessments were provided six months after the end of
treatment, but the report provided no indication of how long the participants were in
remission before they relapsed.

(18) Topical permethrin 5% twice daily versus placebo twice daily

Two studies evaluated this comparison. One had a within-patient design and was
assessed at high risk of bias (Raoufinejad 2016). Due to a 40% drop-out in
participants, we have presented the data narratively without analysis. The other
study had an unclear risk of bias (Kocak 2002, three-arm study, see also comparison
6 and 19). Most data were skewed.

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study

This outcome was only assessed in Raoufinejad 2016. On the permethrin 5% treated
side 14/20 participants that completed the study reported after two weeks (end of
study) to be clear or only have mild rosacea severity and 13/20 participants reported
to be clear or only have mild rosacea on the side treated with placebo (authors report
P = 0.721 comparing two sides of the face).

Proportion of participants who reported an adverse event throughout the study
period

Side effects were reported by 18/34 participants in the study of Raoufinejad 2016. Of
the 71 reported adverse events, 38 were related to permethrin and the remaining to
placebo. Adverse events were mostly mild and in similar in frequency on both sides.
These included dryness, burning, itching, scaling, erythema, inflammatory lesions,
numbness and oedema. In the study of Kocak 2002 no adverse events were
reported in either intervention group.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

In the 20 people completing the study (Raoufinejad 2016) physicians rated the side
treated with permethrin to have a score of absent or mild rosacea in all 20 versus 15
of the 20 sides treated with placebo. This outcome was not assessed in Kocak 2002.

Assessment of erythema or telangiectasia, or both, at end of study
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Erythema had cleared after two weeks (end of treatment) on the side treated with
permethrin in the 20 participants that completed the study (Raoufinejad 2016) versus
18 sides that were treated with placebo. In Kogak 2002 the mean change in
erythema score (scale 0 to 3, 3 = severe) from baseline to day 60 was -1.26 (SD
2.09) in the permethrin group versus -0.05 (SD 1.39) in the placebo group. Data
were skewed. Neither treatment was shown to be more effective than the other for
rhinophyma or telangiectasia.

Lesion counts

At the end of two weeks (end of treatment) the sides treated with permethrin in the
20 participants that completed the study were all considered cleared from lesions or
just mild lesions versus 16 sides treated with placebo (Raoufinejad 2016).

In the study of Kocak 2002 the mean change from baseline in number of papules
was -4.33 (SD 28.72) in the permethrin group versus +0.25 (SD 11.25) in the
placebo group. The mean change from baseline in pustules was -1.74 (SD 13.52) for
the permethrin group and -0.20 (SD 9.20) in the placebo group. Data were skewed,
but not for pustules. Most of the data that were reported were skewed, but the
authors concluded that permethrin 5% cream was more effective than placebo.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.
(19) Topical permethrin twice daily versus topical metronidazole twice
daily

There was a three-armed study (Kocak 2002) assessed as at unclear risk of bias
with data for this comparison. Most of the data reported were skewed. The authors,
however, concluded that permethrin 5% cream showed comparable effectiveness to
metronidazole on both erythema and papules, but indicated that this did not apply to
pustules (see also comparison 6 and 18).

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

No adverse events were reported in either intervention group.
Secondary outcomes

Physician-assessed changes in rosacea severity at end of study
Not assessed.
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Assessment of erythema or telangiectasia, or both, at end of study

The mean change in erythema score (scale O to 3, 3 = severe) from baseline to day
60 was -1.26 (SD 2.09) in the permethrin group versus 1.45 (SD 2.00) in the
metronidazole 0.75% group. Data were skewed. Neither treatment was shown to be
more effective for rhinophyma or telangiectasia.

Lesion counts

The mean change from baseline in number of papules was -4.33 (SD 28.72) in the
permethrin group versus -5.10 (SD 23.36) in the metronidazole group. The mean
change from baseline in pustules was -1.74 (SD 13.52) for the permethrin group and
-2.5 (SD 13.65) in the metronidazole group. Data were skewed, but not for pustules.

Most of the data that were reported were skewed but the authors concluded that
permethrin 5% cream showed comparable effectiveness to metronidazole on both
erythema and papules, but indicated this did not apply to pustules.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(20) Ivermectin 1% cream once daily versus metronidazole 0.75% cream
twice daily

This comparison was evaluated in one study at low risk of bias (Taieb 2015), and
one study at unclear risk of bias that was not published but provided data
(EUCTR2006-001999-20-HU) see Summary of findings table 7.

Primary outcomes
Change in HRQOL at end of study

DLQI score at baseline (Taieb 2015) was 6.93 in the ivermectin group and 6.05 in
the metronidazole group. A reduction of 5.18 on the DLQI was seen in the ivermectin
group compared to a reduction of 3.92 in the metronidazole group but no SDs were
provided. A DLQI score of 0 to 1 equates to no effect on HRQOL, a score of 2to 5 a
small effect, and a score of 6 to 10 represents a moderate effect. Although the
minimal important difference (MID) for the DLQI is yet to be established for the
different skin diseases there is general acceptance that this ranges between 2.5 and
5, and therefore the impact of both these treatments was a small improvement in
HRQOL but the difference between the groups in terms of reduction of the DLQI
scores was not clinically important (Basra 2008; Basra 2015). At the end of the 16
weeks 339/478 in the ivermectin group compared to 310/484 in the metronidazole
group reported that the disease had no deleterious effect on their quality of life (RR
1.11, 95% CI 1.01 to 1.21; P = 0.02; NNTB = 15, 95% CI 8 to 100), which was
statistically significant in favour of ivermectin. Furthermore, in another publication on
this same study (see under primary reference of Taieb 2015), was added that
201/478 in the ivermectin group reached a MID of 5 versus 153/484 in the
metronidazole group (RR 1.33, 95% CI 1.12 to 1.57; P = 0.0009; NNTB = 10, 95% CI
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6 to 23). In addition, besides the DLQI which is dermatology specific, a generic
instrument was also used (the EQ-5D) which confirmed the data of the DLQI. In 16
weeks the EQ-5D score (higher score is better) increased from 0.86 to 0.94 in the
ivermectin group and from 0.85 to 0.91 in the metronidazole group. An increase of =
0.074 versus baseline is considered as MID which was met for the ivermectin group.
A follow up study demonstrated that the effects on health related quality of life lasted
over a period of one year favouring ivermectin.

In EUCTR2006-001999-20-HU only a generic comment was made "The patient’s
quality of life demonstrated a dose related increase of overall quality of life per DLQI"
(see also comparison 14 which referred more closely to ivermectin).

Participant-assessed changes in rosacea severity at end of study

This outcome was only assessed in the study of Taieb 2015. In the ivermectin group
409/478 participants rated their improvement as good or excellent compared to
362/484 in the metronidazole group (RR 1.14, 95% CI 1.07 to 1.22; P < 0.0001;
NNTB = 10, 95% CI 7 to 17), which was a statistically significant difference and in
concordance with the results on the number of participants that experienced no
deleterious effect on their quality of life.

Proportion of participants who reported an adverse event throughout the study
period

In the ivermectin group 13/530 experienced an adverse event compared to 7/532
with metronidazole (RR 1.78, 95% CI1 0.72 to 4.43; 12 = 0%; Analysis 7.1). The
reactions were mild and consisted of skin irritation, dryness and hypersensitivity.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Based on a composite score of IGA scale ( (erythema and inflammatory lesions)
406/478 were clear or almost clear in the ivermectin group compared to 365/484 in
the metronidazole group, which was consistent with assessments of participants
(Taieb 2015). The other study (EUCTR2006-001999-20-HU) used the same
composite score of IGA and 34/52 compared with 30/48 respectively were rated as
having treatment success. Pooled data showed a RR of 1.12 (95% CI 1.06 to 1.19; P
=0.0003; 12 =0%; NNTB =11, 95% CI 7 to 26; see Analysis 7.2).

Assessment of erythema or telangiectasia, or both, at end of study

Not assessed in Taieb 2015. In EUCTR2006-001999-20-HU only generic comments
were made "Decrease in erythema score were not statistically significant between
any of CD5024 concentrations (ivermectin) and vehicle or metro. Telangiectasia
remained unchanged in all groups".

Lesion counts

The mean change from baseline in lesion count in Taieb 2015 was -27.70 (SD 8.85)
in the ivermectin group compared to -23.60 (SD 8.23) in the metronidazole group,
which were both important reductions (MD -4.10, 95% CI -5.18 to -3.02; P <
0.00001). The reductions in EUCTR2006-001999-20-HU were expressed in
percentages; the reduction in the ivermectin group was 70% (SD 34.3) and in the
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metronidazole group 59.9% (SD 52.2)(MD -10.10 %, 95% CI -27.56 to 7.36; P =
0.26).

Time needed until improvement

This was not a predefined outcome but clear improvement was observed for both
treatment arms around six weeks.

Duration of remission

A follow-up study (reference under Taieb 2015) reported data on relapse rate in
those people that had reached an IgA score of clear or almost clear after the 16
week treatment period. Relapse was defined as IGA = 2 (mild). Three hundred ninety
nine people had been treated with topical ivermectin and 358 with topical
metronidazole. If a relapse occurred participants received the same treatment as in
the first 16 weeks of the study. At week 36 of the follow up period 62.7% (250/399)
had experienced a relapse in those initially assigned to topical ivermectin versus
68.4% (245/358) in those initially assigned to topical metronidazole (RR 0.92, 95%
C1 0.83t0 1.02; P = 0.09). The mean time to relapse was 147.0 days (SD 4.66) for
ivermectin versus 133.6 days (SD 5.13) for metronidazole.

(21) Ivermectin 1% cream once daily versus azelaic acid 15% gel twice
daily

Two studies (Stein Gold 2014c; Stein Gold 2014d) which are actually 40-week
extension studies of Stein 2014a and Stein 2014b evaluated long-term safety of
ivermectin 1% cream versus azelaic acid 15% gel. Participants originally treated for
12 weeks with ivermectin 1% in Stein 2014a and Stein 2014b continued on
ivermectin 1% and those originally treated with vehicle switched to azelaic acid 15%
gel. Those treated with azelaic acid in this extension study were therefore more
affected at baseline than the participants in the ivermectin treatment arm that had
been treated with ivermectin in the prior 12 weeks. Therefore there is a clear
baseline imbalance between intervention groups for these extension studies and as
a result both studies were assessed at high risk of bias.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

During the 40 week extension period, 11/840 (1.3%) in the ivermectin group
experienced a related dermatologic adverse event compared with 22/418 (5.3%) in
the azelaic acid group (RR 0.25, 95% CI 0.12 to 0.52; P = 0.0002; 12 = 0%; NNTH =
25, 95% CI 16 to 60) favouring ivermectin (see Analysis 8.1). Skin irritation, dry skin,
pruritus and pain were more frequently reported with azelaic acid.

Secondary outcomes

Physician-assessed changes in rosacea severity at end of study
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At the start of the extension studies more participants were clear or almost clear after
12 weeks treatment with ivermectin than in the vehicle group, resulting in baseline
imbalance for the 40 week extension period. In the ivermectin group 330/840
(39.3%) participants had an IGA of clear or almost clear at the start of the extension
studies versus 63/418 (15.1%) in the initially treated with vehicle group (which were
treated with azelaic acid in the extension period). After 40 weeks 618/840 (73.6%)
that continued on ivermectin was considered 'clear or almost clear’, an increase of
34.3% whereas in the azelaic acid group 245/418 (58.6%) was considered 'clear or
almost clear' which is an increase of 43.5%. Because of the baseline imbalance we
did not analyse the data further as it is not a fair comparison, but continued use of
ivermectin appeared to yield a greater percentage of treatment success in that

group.
Assessment of erythema or telangiectasia, or both, at end of study
Not assessed.
Lesion counts
Not assessed.
Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(22) Ivermectin 1% cream once daily in evening plus brimonidine 0.33%
gel once daily in the morning versus ivermectin vehicle cream once daily
in the evening and brimonidine vehicle gel once daily in the morning

One three-armed study Stein-Gold 2017 at unclear risk of bias evaluated these
combined treatments. We have not included the results of the third arm (ivermectin
1% cream once daily in the evening for 12 weeks plus brimonidine vehicle once daily
in the morning for four weeks followed by brimonidine once daily in the morning for
the remaining eight weeks) as we felt this was less informative for the review.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

Of the 49 participants treated with both ivermectin and brimonidine 38 (77.7%)
reported to have good to excellent improvement versus 52/95 (55.2%) in the
combined ivermectin vehicle and brimonidine vehicle group (RR 1.42, 95% CI 1.12
to 1.80; P = 0.004; NNTB = 4, 95% CI 3 to 13) favouring the combined treatment

group.
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Proportion of participants who reported an adverse event throughout the study
period

The adverse events reported in the two active treatment arms were combined and
4/95 participants in the active treatment arms reported five adverse events versus
2/95 reporting three adverse events in the vehicle group. Adverse events consisted
of allergic dermatitis, skin burning and skin irritation in the active treatment groups;
while erythema, pruritus and worsening rosacea was mentioned in the vehicle group.
Secondary outcomes

Physician-assessed changes in rosacea severity at end of study

An IGA of clear or almost clear was reached in 30/49 (61.2%) participants that were
treated with both ivermectin and brimonidine compared with 35/95 (36.8%) in the
vehicle group (RR 1.66, 95% CI 1.18 to 2.35; P = 0.004; NNTB =4, 95% CI 2 to 13).
This is consistent with assessments of participants.

Assessment of erythema or telangiectasia, or both, at end of study

In the group treated with both ivermectin and brimonidine 37/49 (75%) achieved
‘clear or almost clear' on the Clinician Erythema Assessment (CEA) compared with
39/95 (40.7%) in the vehicle group (RR 1.84, 95% CI 1.38 to 2.46; P < 0.0001; NNTB
=3,95% Cl 2to 5).

Lesion counts
A reduction of 100% was obtained by 8/49 (16.3%) in the active treatment group and
by 4/95 (4.2%) in the vehicle group (RR 3.88, 95% CI 1.23 to0 12.24; P = 0.02; NNTB
=8, 95% CI 4 to 99). The percentage reduction from baseline was 78.3% for the
active treatment group versus 65.5% for the vehicle group.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(23) Brimonidine 0.05% gel versus azelaic acid 15% gel

Limited data from a poster abstract were reported in the single study at unclear risk
of bias comparing these interventions in 70 participants (Kendall 2014).

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

After 2 weeks (end of study) 9/35 of the participants reported a two grade PSA
improvement on a scale from 0 to 4 (higher indicating worse) in the brimonidine
group compared to 7/35 in the azelaic acid group (RR 1.29, 95% CI 0.54 to 3.07).
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Proportion of participants who reported an adverse event throughout the study
period

Not assessed.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
No global assessments were assessed.

Assessment of erythema or telangiectasia, or both, at end of study

The judgements of the investigators were not in concordance with the judgements of
the participants. A two grade CEA improvement (scale O to 4, higher indicating
worse) was seen in 12/35 in the brimonidine group versus 4/35 in the azelaic acid
group (RR 3.00, 95% CI 1.07 to 8.40; P = 0.04; NNTB = 4, 95% CI 2 to 25), which
was a statistically significant difference in favour of brimonidine. Chroma Meter
readings decreased by 9.64% and 2.35% respectively.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.
(24) Brimonidine 0.33% gel once daily combined with azelaic acid 15%
gel twice daily versus brimonidine 0.33% once daily

A single study assessed at high risk of bias due to a more than 20% drop-out
evaluated this comparison (NCT02147691). Data will only be described narratively.

Primary outcomes
Change in HRQOL at end of study

This was assessed with the DLQI (score ranges 0 through 30, 0 being none and 30
worst possible). In the six participants that completed the study on the combined
therapy there was a reduction of 1.40 (SD 2.83) and in the brimonidine only group a
reduction of 0.10 (SD 1.71), both are minimal improvements in quality of life not
meeting the MID (Basra 2008; Basra 2015).

Participant-assessed changes in rosacea severity at end of study

This outcome was assessed with a VAS scale (0 to 10, higher is worse). The
combined treatment group had a reduction of 1.70 (SD 1.53) versus a reduction of
1.60 (SD 1.27) in the brimonidine only group.

Proportion of participants who reported an adverse event throughout the study
period
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Three of the 10 people in the group treated with both brimonidine and azelaic acid
reported six adverse events of which only one appeared treatment related (burning
at application site). In the brimonidine only group four participants of the 12 reported
four adverse events of which one appeared treatment related (worsening of
erythema).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
No global assessments were assessed.

Assessment of erythema or telangiectasia, or both, at end of study

Erythema was assessed with the Clinician Erythema Assessment from 0to 4 (0 =
none and 4 = very severe). In the six participants that completed the study treated
with brimonidine and azelaic acid the reduction was 1.00 (SD 0.42) and in the
brimonidine only group (n = 11) 0.90 (SD 0.59).

Lesion counts

Lesion count was reduced by 2.60 (SD 0.96) in the combined treatment group after
12 weeks compared with 3.40 (SD 1.93) in the brimonidine only group.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(25) Benzoyl peroxide versus vehicle

Two studies provided data for this comparison. Leyden 2014 was a three-armed
study comparing benzoyl peroxide 1% and 5% against vehicle and was assessed as
at unclear risk of bias. Only data for our secondary outcomes were provided. Montes
1983 was assessed as at high risk of bias and complete data were only reported for
the first four weeks. The lack of baseline values hampered our ability to interpret the
data.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

There was no statistically significant difference between the two groups in the
number of participants reporting adverse events (Montes 1983): 26/33 in the benzoyl
peroxide group versus 18/31 in the vehicle group (RR 1.36, 95% CI 0.96 to 1.92).
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Irritation and burning were the most frequently reported side effects in both groups.
The rate of adverse events was high in both groups, which the authors indicated
could be attributed to the vehicle in that the benzoyl peroxide gel may have a greater
dehydrating effect than the newer aqueous gels. This outcome was not assessed in

Leyden 2014.
Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

In Leyden 2014 physicians rated 12/32 participants as a treatment success in the
benzoyl peroxide 1% group compared to 6/30 in the vehicle group, which was not
statistically significant (RR 1.88, 95% CI 0.81 to 4.36). However, the higher
concentration did show a statistically significant difference as 16/30 in the benzoyl
peroxide 5% group were considered to have a treatment success (RR 2.67, 95% CI
1.21to0 5.88; P = 0.01). There was no statistically significant difference between the
5% and the 1% group (RR 0.70, 95% CI 0.40 to 1.23). In Montes 1983 the overall
response score, rated on a scale of 0 to 4 (4 = worst), at the end of four weeks was
2.69 (benzoyl peroxide) versus 3.71 (vehicle). However, no baseline values were
reported.

Assessment of erythema or telangiectasia or both at end of study

In the study of Leyden 2014, investigators reported no changes in persistent
erythema or telangiectasia in any of the groups. In Montes 1983 the investigators
also reported no statistically significant differences seen in the severity of erythema
and telangiectasia.

Lesion counts

In Leyden 2014 lesion counts reduced by 21.6 (SD 23.31) in the benzoyl 1% group
versus 7.4 (SD 17.24) in the vehicle group (MD -14.20, 95% CI -24.36 to -4.04; P =
0.006), which was a statistically significant difference in favour of benzoyl peroxide
1%. The reduction in the 5% group was smaller (14.1 (SD 8.78)) and compared to
the vehicle the MD was -6.70 (95% CI -13.62 to 0.22; P = 0.06). There was no
statistically significant difference between the 1% and 5% group (MD -7.50, 95% CI -
16.17 to 1.17). These were rated on a scale of 0 to 3 (3 = worst) in Montes 1983 and
the improvement in scores appeared to favour benzoyl peroxide. The papule scores
at four weeks were 0.89 (benzoyl peroxide) compared with 1.91 (vehicle), and
pustules scores 0.46 (benzoyl peroxide) versus 1.31 in the placebo group
(investigators reported P < 0.05). No baseline values were reported.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.
(26) Benzoyl peroxide 5% with clindamycin 1% gel versus vehicle
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There were two individual reports at unclear risk of bias (Breneman 2004; Leyden
2004) involving the same study participants but focusing on different outcomes
measures. Some SDs were lacking, and most data were skewed.

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study

Mean scores, rated as 0 to 4 (4 = worst), at end of the study were 1.54 (much to
slightly better) in the benzoyl peroxide with clindamycin group versus 2.50 (slightly
better) in the vehicle group (investigators reported P = 0.0002). This outcome was
only assessed at 12 weeks.

Proportion of participants who reported an adverse event throughout the study
period

There was no statistically significant difference in the number of participants between
the groups reporting adverse events; 7/27 participants in the benzoyl peroxide with
clindamycin group versus 4/26 in the vehicle group (RR 1.69, 95% CI 0.56 to 5.08).
Treatment-related adverse events included localised burning and itching, both well-
known side effects of benzoyl peroxide.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Mean scores, rated 0 to 5 (5 = worst), at the end of the study were 1.85 (which was
equivalent to a marked improvement) in the active treatment group versus 2.96,
indicating minimal improvement in the vehicle group. In the benzoyl peroxide with
clindamycin group 11/27 compared with 4/26 in the vehicle group were considered to
have a marked improvement or complete clearance (RR 2.65, 95% CI 0.96 to 7.25).
The mean percentage change from baseline in overall rosacea severity assessment
was -29.3% for benzoyl peroxide with clindamycin and -10.6 for the vehicle group
(investigators reported P = 0.01).

Global photographic improvement was assessed on a 7-point scale (-2 to +4, 4 =
best) in Leyden 2004. The investigators reported a mean Global photographic
comparison rating of 1.6 in the active intervention group versus 0.7 in the vehicle
group (P < 0.001, investigator reported).

Assessment of erythema or telangiectasia, or both, at end of study

Mean erythema score decreased, 0.63 in the benzoyl peroxide with clindamycin
group and 0.33 in the vehicle group (investigators reported P = 0.07). There were
also no statistically significant differences between the two groups in telangiectasia.

Lesion counts

Mean reduction in lesion counts in the treatment group was 71.3% (SD 25.3) versus
19.3% (SD 89.6) in the vehicle group (Breneman 2004). Mean papule counts
decreased from 15.6 (SD 7.8) to 3.9 (SD 3.6) in the benzoyl peroxide with
clindamycin group versus a decrease from 16.8 (SD 10) to 13.4 (SD 14.6) in the
vehicle group, and the pustule counts decreased from 2.5 (SD 3.8) to 0.8 (SD 2.4)
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versus from 2.5 (SD 4.0) to 2.0 (SD 4.5) respectively. The investigators in this study
also concluded that a treatment effect, that is a reduction in the number of lesions,
was demonstrated in the benzoyl peroxide and clindamycin group, which we were
unable to confirm because the data as reported were skewed.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(27) Clindamycin 1% cream or gel twice daily versus vehicle cream or
gel twice daily

Two studies evaluated the efficacy of clindamycin in rosacea (Martel 2017a; Martel
2017b). The studies were assessed as unclear risk of bias and we failed to receive a
response from the authors about several trial details (see Table 3). In the first study
Martel 2017a it appeared that the different concentrations and dosages were no
more effective than their vehicles. Therefore, we report only the data for clindamycin
1% twice daily versus vehicle twice daily. In Martel 2017a cream was used and in
Martel 2017b gel. See Summary of findings table 8.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

Data reporting on adverse events was limited. The authors reported "Overall, 12
participants had AEs considered by the investigator as possibly or probably related
to the study treatment: 4.9% in the clindamycin cream 1% twice daily group, 4.6% in
the clindamycin cream 1% once daily group, 3.7% in the vehicle cream twice daily
group, 1.2% in the clindamycin cream 0.3% once daily group, and 0% in the vehicle
cream once daily group”. This refers certainly to Martel 2017a but there was no
mention of adverse events in Martel 2017b.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

The rosacea severity score was used in both studies. Information on this score was
explained "Investigator global rosacea severity score: O=none/clear; 1=mild,
detectable erythema with <7 papules/pustules; 2 = moderate, prominent erythema
with 28 papules/pustules; 3 = severe, intense erythema with 210 to <50
papules/pustules; 3.5 (study A) or 4 (study B) = very severe, intense erythema with
>50 papules/pustules”.

In Martel 2017a the rosacea severity score reduced by 0.6 in the clindamycin group
(n = 81) compared with 0.7 in the vehicle group (n = 81) (no SDs were provided). In
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Martel 2017b the investigators reported that in the clindamycin group 49/109 (45%)
achieved treatments success (score of 0 or 1) compared with 40/104 (38%) in the
vehicle group (RR 1.17, 95% CI 0.85 to 1.61; P = 0.34). Both studies indicated that
clindamycin was not more effective than vehicle.

Assessment of erythema or telangiectasia, or both, at end of study

Erythema was evaluated with the Erythema Severity Score (ESS). "The ESS is the
combined erythema score of 5 facial regions, each assessed on a 7-point scale in
increments of 0.5 (from 0 = no erythema to 3.5 = very severe, very intense redness".
In Martel 2017a the score reduced by 1.8 in the clindamycin group and by 1.7 in the
vehicle group. In the study of Martel 2017b the reductions were 1.5 and 1.9
respectively.

Lesion counts

In Martel 2017a the lesion count was reduced by 30% in the clindamycin group and
by 35% in the vehicle group and in Martel 2017b 32% in the clindamycin group and
29% in the vehicle group demonstrating that clindamycin in both studies was not
more effective than vehicle

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.
(28) Clindamycin phosphate 1.2% + tretinoin 0.025% once daily gel
versus placebo once daily

The efficacy of this topical treatment was examined in one study at low risk of bias
(Chang 2012), see Summary of findings table 9.

Primary outcomes
Change in HRQOL at end of study

Quiality of life was assessed with the disease-specific RosaQoL. However, no means
of scores were provided, only percentages of participants that had improved per item
on the 21 survey items, making these data less usable. The investigators reported
that there were no statistically significant differences for any item.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

Twenty-nine adverse events were reported in 43 participants on the combination
treatment of clindamycin and tretinoin, compared to 11 adverse events in 40
participants in the placebo group (RR 2.45, 95% CI 1.42 to 4.23; P = 0.001, NNTH =

60



3, 95% CI 2 to 5). Worsening of rosacea, facial scaling as well as dry skin were
reported most often in the active treatment group.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

None of the primary features of the Physician's Global Assessment as defined by
Wilkin 2004 showed statistically significant differences between the treatment groups
except for oedema in favour of placebo.

Assessment of erythema or telangiectasia, or both, at end of study

Although the inclusion criteria suggested that only people with papulopustular
rosacea would have been included, all subtypes were represented. Only the
erythematotelangiectatic subtype showed a statistically significant difference in
favour of the combination treatment of clindamycin and tretinoin as 12/43 were
improved compared to 4/40 in the placebo group (RR 2.79, 95% C1 0.98 to 7.95; P =
0.05; NNTB = 6, 95% CI 3 to 50). Erythema improved in 11/43 on the active
treatment versus 6/40 on placebo (RR 1.71, 95% CI 0.70 to 4.18), and telangiectasia
in 13/43 compared to 5/40 (RR 2.42, 95% CI 0.95to 6.17).

Lesion counts

Both treatments had no or minimal effect on inflammatory lesions. The mean change
from baseline in lesion count was 0.83 (SD 10.84) in the group treated with
clindamycin and tretinoin and -3.13 (SD 13.28) in the group treated with placebo,
with a MD of 3.96 (95% ClI -1.28 to 9.20).

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(29) Minocycline 1.5% foam once daily versus vehicle foam once daily

One three-armed study at low risk of bias (Mrowietz 2018) evaluated different
dosages of minocycline versus vehicle (see also comparison 31 and 32). See
Summary of findings table 10.

Primary outcomes
Change in HRQOL at end of study

The RosaQoL was used for evaluating this outcome. There was a reduction in
overall score after 12 weeks of 0.4 in the minocycline 1.5% foam group (n = 79)
compared with a reduction of 0.2 in the vehicle group (n = 78). No SDs were
provided. It is difficult to interpret these data as the MID is not established.

Participant-assessed changes in rosacea severity at end of study
Not assessed.
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Proportion of participants who reported an adverse event throughout the study
period

A total of 46/79 reported an adverse event in the minocycline 1.5% foam group of
which two subjects reported treatment related adverse events. In the vehicle group
31/78 reported an adverse event of which five were considered to be treatment
related (RR 1.47, 95% CI1 1.05 to 2.04; P = 0.02; NNTH =5, 95% CI 3 to 32). All
adverse events resolved during the study. Cutaneous adverse events consisted in
the minocycline foam group consisted of eczema, burning sensation or worsening
rosacea and in the vehicle group of pruritus and skin burning.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Improvement in IGA scores of at least 2 grades was obtained by 33/79 (41.8%) in

the minocycline 1.5% foam compared with 14/78 (17.9%) in the vehicle foam group
(RR 2.33, 95% CI 1.35t0 4.00; P = 0.002; NNTB =4, 95% CI 3 to 10).
Assessment of erythema or telangiectasia, or both, at end of study
After 12 weeks, 60/79 (76%) in the minocycline 1.5% group had score clear to mild
on the Clinician's Erythema Assessment (score 0, 1 or 2) versus 53/78 (68%) in the
vehicle foam group (RR 1.12, 95% CI 0.92 to 1.36).
Lesion counts
Mean lesion count reduction was 21.1 (SD 8.1) in the minocycline 1.5% group
versus 7.8 (SD 8.0) for vehicle. This difference favoured minocycline 1.5% (MD -
13.30, 95% CI -15.82 to -10.78).
Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(30) Minocycline 3% foam once daily versus vehicle foam once daily
This is the second comparison of the study of Mrowietz 2018.

Primary outcomes
Change in HRQOL at end of study

The overall score of the RosaQoL demonstrated after 12 weeks a reduction of 0.3 in
the minocycline 3% foam group (n = 75) compared with a reduction of 0.2 in the
vehicle foam group (n = 78).

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period
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In the minocycline 3% group 32/75 reported an adverse event compared with 31/78
in the vehicle group (RR 1.07, 95% CI1 0.74 to 1.57).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

In the minocycline 3% foam group 25/75 achieved a 2 grade improvement in IGA
versus 14/78 in the vehicle foam group (RR 1.86, 95% CI 1.05to 3.29; P = 0.03; N =
7, 95% CI 3 to 58).

Assessment of erythema or telangiectasia, or both, at end of study

At the end of 12 weeks 64/75 (85%) in the minocycline 3% foam group was rated
clear to mild on the CEA compared with 53/78 in the vehicle foam group (RR 1.26,
95% CI 1.05to 1.50; P = 0.01; NNTB = 6, 95% CI 3 to 23).

Lesion counts

The mean lesion count reduction was 19.9 (SD 8.0) in the minocycline 3% foam
group versus 7.8 (SD 8.0) with vehicle foam (MD -12.10, 95% CI -14.64 to -9.56; P <
0.00001) favouring minocycline 3% foam.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(31) Minocycline 1.5% foam once daily versus minocycline 3% foam
once daily
This is the last comparison of the study of Mrowietz 2018 (see also comparison 30

and 31). Both concentrations appeared to be effective with no difference in efficacy
or safety.

Primary outcomes
Change in HRQOL at end of study

For the overall score of the RosaQoL there was a reduction after 12 weeks of 0.4 in
the minocycline 1.5% foam group (n = 79) compared with a reduction of 0.3 in the
minocycline 3% foam group (n = 75). No SDs were provided.

Participant-assessed changes in rosacea severity at end of study
Not assessed

Proportion of participants who reported an adverse event throughout the study
period

In the minocycline 1.5% foam group 46/79 reported an adverse event versus 32/75
in the minocycline 3% group (RR 1.36, 95% CI 0.99 to 1.88). There were 2 subjects
with treatment related adverse events in the minocycline 1.5% foam group and 4 in
the minocycline 3% foam group.
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Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

A 2 grade improvement in IGA was achieved by 33/79 in the minocycline 1.5% foam
group versus 25/75 in the minocycline 3% foam group (RR 1.25, 95% CI 0.83 to
1.89).

Assessment of erythema or telangiectasia, or both, at end of study

A score of clear or mild as measured with CEA was obtained by 60/79 participants in
the minocycline 1.5% group compared with 64/75 in the minocycline 3% group (RR
0.89, 95% CI1 0.76 to 1.04).

Lesion counts

There was reduction of 21.1 (SD 8.1) in the minocycline 1.5% foam group compared
with a reduction of 19.9 (SD 8.0) in the minocycline 3% foam group (MD -1.20, 95%
Cl -3.74 to 1.34).

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(32) Erythromycin 2% gel twice daily versus metronidazole 0.75% gel
twice daily
Only one study with a small sample size compared these two interventions (Verea

Hernando 1992). A baseline imbalance in severity of the disease at enrolment
placed the study at a serious risk of bias.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

There was no statistically significant difference between the two groups for this
outcome: after three months 16 of the 22 participants considered themselves
improved with erythromycin gel versus 17 of 18 in the metronidazole gel group (RR
0.77, 95% CI1 0.58 to 1.02).

Proportion of participants who reported an adverse event throughout the study
period

These were inadequately reported in the study and therefore we have not included
any of the data in this review.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
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Although this was a pre-specified outcome it was not addressed (see 'Risk of bias'
under Characteristics of included studies for this study).

Assessment of erythema or telangiectasia, or both, at end of study

Only one participant in the erythromycin group had an improvement in erythema
compared with two in the metronidazole group.

Lesion counts

Baseline imbalance between the groups with respect to the number of papules and
pustules was quite marked and placed the study at serious risk of bias. The total
number of papules in the erythromycin group was 571 at baseline, which reduced to
250 after three months, while the number at baseline in the metronidazole group was
476, which reduced to 317. The baseline number of pustules was 160 for the
erythromycin group and reduced to 126 after three months, and for the
metronidazole group the baseline number of pustules was 63 and the number at the
end of the study was 33.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(33) Sodium sulphacetamide 10% and sulphur 5% twice daily versus
placebo (vehicle) twice daily

Only one study evaluated these interventions but the overall reporting quality was
inadequate: the number of participants in each treatment arm was not reported,
improvement as an outcome was ill-defined, and the data reported as continuous
outcomes were skewed and largely unusable (Sauder 1997). This study was
categorised as at unclear risk of bias. For further details see the 'Risk of bias' tables
in 'Characteristics of included studies'.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

A larger percentage of participants (90%) in the active treatment group considered
themselves improved as compared with the vehicle group (58%) (investigators
reported P < 0.001).

Proportion of participants who reported an adverse event throughout the study
period

Adverse events were reported as 38% in the active group versus 29% in the vehicle
group. Application site reactions such as dryness, erythema and pruritus were the
most commonly reported adverse events.
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Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Based on these assessments, 98% in the active treatment group versus 68% of the
participants in the placebo group demonstrated an improvement (investigators
reported P < 0.001).

Assessment of erythema or telangiectasia, or both, at end of study

Improvement in erythema was seen in 83% of the active treatment group compared
to 31% in the vehicle group (investigators reported P < 0.001).

Lesion counts

The mean lesion count reductions were reported as 78% versus 36% for the active
treatment group and vehicle group respectively, with a corresponding reduction of
30.5 lesions and 9.4 lesions (investigators reported P < 0.001).

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.
(34) Sodium sulphacetamide 10% and sulphur 5% twice daily versus
metronidazole 0.75% twice daily

Two studies which we assessed as at unclear to high risk of bias reported data for
this comparison (Lebwohl 1995; Torok 2005).

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study

No exact data were provided in Lebwohl 1995, but the investigators reported there
were no statistically significant treatment differences in any of the participant
assessments. Although this was a pre-specified outcome in Torok 2005, this was not
addressed (see 'Risk of bias' under Characteristics of included studies for this study).

Proportion of participants who reported an adverse event throughout the study
period

Fewer participants experienced adverse events in the metronidazole group but the
difference between groups was not statistically significant. In Lebwohl 1995 5/31
versus 3/32 (RR 1.72, 95% CI 0.45 to 6.59) and in Torok 2005 48/75 versus 41/77
(RR 1.20, 95% CI1 0.92 to 1.57) reported adverse events. Most adverse events were
mild and transient and consisted of dryness, pruritus, burning and stinging.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
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These assessments indicated that there was some evidence that sodium
sulphacetamide 10% with sulphur 5% was more effective than metronidazole 0.75%
gel. Although no SDs were provided in Lebwohl 1995 the overall severity reduced
from 2.2 to 1.1 on a scale of 0 to 3 (none to severe) in the sodium sulphacetamide
10% with sulphur 5% (investigators reported P < 0.01) and from 2.1 to 0.6 in the
metronidazole group (investigators reported P < 0.01). The difference was, according
to the investigators, statistically significant (P = 0.002). No baseline values were
reported on Physician's Global Assessment but the investigators concluded that
"treatment mean contrasts show statistically significant differences favouring sodium
sulphacetamide/sulphur at all times points (week eight P = 0.001)".

In Torok 2005 51/75 participants were considered to have been cleared, or to have
shown good to excellent improvement, in the sulphacetamide plus sulphur group
versus 43/77 in the metronidazole gel group (RR 1.22, 95% CI 0.95 to 1.57).

Assessment of erythema or telangiectasia, or both, at end of study

In Lebwohl 1995 the mean erythema scores decreased from 2.3 to 1.2 at eight
weeks (SDs were missing, investigators reported P < 0.05) in the sulphacetamide
plus sulphur group and from 2.2 to 0.7 in the metronidazole group (investigators
reported P < 0.05). The difference was reported to be statistically significant in favour
the sulphacetamide plus sulphur group (P = 0.017). This difference was not
confirmed in Torok 2005 where 45/75 treated with sulphacetamide plus sulphur
showed at least one grade improvement on a scale from 0 to 3 compared to 43/77
on metronidazole (RR 1.07, 95% CI 0.82 to 1.41).

Lesion counts

No SDs were provided for baseline values. The authors reported no statistically
significant difference in decrease of papule counts for these interventions in Lebwohl
1995. However, there was a statistically significant difference in decrease in the
pustule counts in favour of sodium sulphacetamide plus sulphur (investigators
reported P = 0.006). For Torok 2005 the mean reductions in lesion counts were 80%
in the sulphacetamide plus sulphur group and 72% in the metronidazole group.

Time needed until improvement

This was not a predefined outcome but improvement was noted at four to six weeks
in both studies.

Duration of remission

Not assessed.

(35) Pimecrolimus 1% twice daily versus vehicle twice daily

Twice daily applications of pimecrolimus 1% were compared with vehicle in
Weissenbacher 2007. The study was assessed as at unclear risk of bias.

Primary outcomes
Change in HRQOL at end of study
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The "quality of life impairment” (Dermatology Life Quality Index, score 0 to 30, higher
score = more impairment) showed a reduction of the mean absolute value from 5.50
to 3.10 in the pimecrolimus group versus 6.70 to 3.70 in the vehicle group with no
significant differences between groups (investigators reported P = 0.75) and both
were both small reductions.

Participant-assessed changes in rosacea severity at end of study

The subjective severity score (VAS 0 to 100 mm, higher = worse) indicated an
improvement of the mean absolute value from 53.45 to 48.95 in the pimecrolimus
group and from 64.75 to 43.35 in the vehicle group (investigator reported P = 0.48).

Proportion of participants who reported an adverse event throughout the study
period

Two adverse events were reported, but it was unclear in which group.
Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Mean absolute values for the total rosacea severity score reduced from 6.88 to 4.68
in four weeks in the pimecrolimus group versus 7.00 to 4.33 in the vehicle group.
The difference was not statistically significant (investigators stated P = 0.59).

Assessment of erythema or telangiectasia, or both, at end of study
Not assessed.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.
(36) Metronidazole 1% cream twice daily versus pimecrolimus cream
twice daily

One study at high risk of bias compared these interventions (Koca 2010) but there
was an appreciable baseline imbalance at enrollment, that is consisting of an
increased duration and severity of disease in the pimecrolimus arm compared to the
metronidazole arm. The conclusions reached by the investigators did not appear to
plausibly reflect the data that were reported as the data were massively skewed.

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study
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Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

Four of 24 in the metronidazole group reported adverse events (burning and
stinging) compared to 2/25 with pimecrolimus (itching) (RR 2.08, 95% CI 0.42 to
10.34).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

There was no statistically significant difference in global improvement between the
two groups. In the metronidazole group all (24/24) of the participants showed a
measure of improvement as compared with 22 out of 25 participants in the
pimecrolimus group (RR 1.13, 95% CI 0.96 to 1.33).

Assessment of erythema or telangiectasia, or both, at end of study

On a scale from 0 to 3 (higher = worse), erythema scores reduced by 0.92 (SD 0.24)
in the metronidazole group and 0.92 (SD 0.35) in the pimecrolimus group (MD 0.0,
95% CI1 0.17 to 0.17). Both treatments failed to show any improvement in
telangiectasia.

Lesion counts

The mean changes in number of lesion counts were from 16.0 (SD 4.6) to 0.6 (SD
1.5) in the metronidazole group and from 26 (SD 14.4) to 3.7 (SD 6.8) in the
pimecrolimus group. These data were skewed, and there was an important baseline
imbalance in the number of lesions.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.
(37) Topical ciclosporin ophthalmic emulsion 0.05% twice daily versus
artificial tears twice daily for the treatment of ocular rosacea

One study at unclear risk of bias examined this comparison (Schechter 2009), see
Summary of findings table 11.

Primary outcomes
Change in HRQOL at end of study

Assessment of changes in quality of life were carried out with the Ocular Surface
Disease Index (OSDI) (scale 0 to 100, 100 = worst). Baseline scores were 19.1 (SD
13.9) in the topical ciclosporin group and 16.9 (SD 15.8) in the artificial tears group.
The difference between the change scores at completion of the study was -8.6 in
favour of topical ciclosporin (95% CI -15.42 to -1.78; P = 0.01), which equated to a
moderate improvement in quality of life.
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Participant-assessed changes in rosacea severity at end of study

Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

Only one participant in the topical ciclosporin group (n = 21) reported an adverse
event and 0/16 in the artificial tears group, which consisted of stinging (RR 2.32,
95% CI 0.10 to 53.42).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

The data from these assessments provided evidence for the effectiveness of topical
ciclosporin in the treatment of ocular rosacea. The Schirmer's test determines
whether the eye produces enough tears to keep it moist. Paper strips are inserted
into the eye for several minutes to measure the production of tears, and then the
paper is removed and the amount of moisture measured. At baseline the mean
Schirmer scores were 9.7 mm (SD 5.1) in the ciclosporin group compared with 10.2
mm (SD 5.8) in the artificial tears group. The mean difference between the groups at
the end of the study was 4.1 mm (95% CI 1.66 to 6.54; P = 0.001), which indicates a
significant improvement in the ciclosporin group. Furthermore, the change score of
3.6 seconds in the tear break-up time in favour of the ciclosporin group (95% CI 2.59
to 4.61; P < 0.00001) provided an indication of the role played by topical ciclosporin
in improving tear quality.

Assessment of erythema or telangiectasia, or both, at end of study
Not assessed.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(38) Rosacea treatment system (RTS) (gentle cleanser, metronidazole
0.75% gel, hydrating complexion corrector and skin balancing sunscreen
SPF 30) twice daily versus RTS without metronidazole twice daily

One three-armed study with a small sample size (30 participants) assessed as at
unclear risk of bias addressed this comparison (Leyden 2011).

Primary outcomes
Change in HRQOL at end of study
Not assessed.
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Participant-assessed changes in rosacea severity at end of study

Participant assessments were made with a 5-point Likert scale (O = none, 4 =
severe). No SDs were provided and the investigator was unable to provide these.
The mean score in the RTS + metronidazole group decreased from 2.6 to 2.0, whilst
the group on RTS without metronidazole had a smaller reduction from 2.5 to 2.2.

In the RTS + metronidazole group 50% were very satisfied and 20% satisfied
compared to 30% very satisfied and 40% satisfied in the comparator group.

Proportion of participants who reported an adverse event throughout the study
period

No adverse events were reported in either group.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

None had more than moderate improvement on a 7-point Likert scale. In the RTS +
metronidazole group 4/10 achieved moderate improvement versus 1/10 in the
comparator group (RR 4.00, 95% CI 0.54 to 29.80).

Assessment of erythema or telangiectasia, or both, at end of study

Erythema decreased on a 5-point Likert scale from 2.8 to 2.4 in the RTS +
metronidazole group and from 2.5 to 2.3 in the RTS without metronidazole group. No
SDs were provided.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(39) Rosacea treatment system (RTS) (gentle cleanser, metronidazole
0.75% gel, hydrating complexion corrector and skin balancing sunscreen
SPF 30) twice daily versus metronidazole 0.75% and standard skin care
regimen twice daily

This was the second comparison from the three-armed study of Leyden 2011.

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study
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Assessments were made on a 5-point Likert scale. In the RTS + metronidazole
group the scores decreased from 2.6 to 2.0, and in the metronidazole group +
standard skin care regimen the score remained unchanged at 2.0.

Percentages regarding satisfaction were for the RTS + metronidazole group 50%
very satisfied and 20% satisfied, and for the metronidazole group + standard skin
care regimen 78% was satisfied.

Proportion of participants who reported an adverse event throughout the study
period

No adverse events were reported in the group on RTS + metronidazole (n = 10), and
two participants reported adverse events in the group treated with metronidazole +
standard skin care regimen (n = 10) (RR 0.20, 95% CI1 0.01 to 3.70).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

In the RTS + metronidazole group 4/10 showed moderate improvement versus 1/10
in the metronidazole + standard skin care regimen group (RR 4.00, 95% CI 0.54 to
29.80).

Assessment of erythema or telangiectasia, or both, at end of study

There was a decrease in erythema from 2.8 to 2.4 in the RTS + metronidazole
group, it remained at 2.3 in the metronidazole + standard care regimen group.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(40) Rosacea treatment system (RTS) without metronidazole twice daily
versus metronidazole 0.75% and standard skin care regimen twice daily
This was the third comparison in Leyden 2011.

Primary outcomes

Change in health-related quality of life (HRQOL) at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

In the RTS group without metronidazole the score decreased from 2.5 to 2.2, and in
the metronidazole group + standard skin care regimen it remained at 2.0.
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In the RTS group without metronidazole 30% were very satisfied and 40% satisfied,
whilst in the group on the metronidazole and standard skin care regimen 78% were
satisfied.

Proportion of participants who reported an adverse event throughout the study
period

No adverse events were reported in the RTS without metronidazole group (n = 10),
and two participants reported adverse events in the group treated with the
metronidazole + standard skin care regimen (n = 10) (RR 0.20, 95% CI 0.01 to 3.70).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Only 1/10 showed moderate improvement in both groups (RR 1.00, 95% CI 0.07 to
13.87).

Assessment of erythema or telangiectasia, or both, at end of study

There was a slight reduction from 2.5 to 2.3 in the RTS without metronidazole group
and it remained at 2.3 in the metronidazole + standard skin care regimen group.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(41) 4-Ethoxybenzaldehyde 1% twice daily versus vehicle twice daily

The anti-inflammatory effect of this intervention in reducing facial erythema was
evaluated in only one study (Draelos 2005b), assessed as at high risk of bias. No
SDs were reported.

Primary outcomes

Change in health-related quality of life (HRQOL) at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

There were no adverse events reported in either group.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
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Ten out of 20 participants in the active group had a marked improvement from
baseline compared to 0/10 in the vehicle group (RR 11.00, 95% CI 0.71 to 170.64),
which was not statistically significant.

Assessment of erythema or telangiectasia, or both, at end of study
Improvement in erythema was seen in 43.7% of the active treatment group, and a
16.7% improvement in the vehicle group. No exact baseline values or study endpoint
values were reported.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.
(42) Cream containing 1% extract of a flavonoid-rich plant
Chrysanthellum indicum twice daily versus placebo (vehicle) twice daily

One trial (Rigopoulos 2005) assessed as at high risk of bias reported data for this
comparison.

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study

A larger number of participants in the active intervention than in the vehicle cream
group reported improvement in rosacea severity, 60/125 participants with the
flavonoid cream and 36/121 in the vehicle arm (RR 1.61, 95% CI 1.16 to 2.24; P =
0.004; NNTB =6, 95% CI 4 to 17).

Proportion of participants who reported an adverse event throughout the study
period

There were no statistically significant differences in number experiencing adverse
events: 13/125 in the flavonoid cream group experienced adverse events and 8/121
with vehicle (RR 1.57, 95% CI 0.68 to 3.66).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Based on the final investigators' assessment 64/125 participants in the active
treatment group showed improvement, compared to 52/121 with vehicle (RR 1.19,
95% CI1 0.91 to 1.56). Clearing or marked improvement on rosacea overall
assessment (seven grade scale) was scored as 78/125 in the active treatment group
compared to 61/121 on vehicle (RR 1.24, 95% CI 0.99 to 1.55).
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Assessment of erythema or telangiectasia, or both, at end of study

Reduction in erythema was 53.65% in the flavonoid rich cream group versus 44.23%
for the vehicle group.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(43) Praziquantel 3% ointment twice daily versus vehicle ointment twice
daily

This comparison was evaluated in a single study at high risk of bias (Bribeche 2015).

Primary outcomes
Change in HRQOL at end of study

The DLQI decreased in the praziquantel group from 15.8 (very large effect on quality
of life) to 4.6 (small effect on quality of life), which was a clinically important reduction
(Basra 2008; Basra 2015). The reduction in the vehicle group was smaller, from 14.6
to 7.9 (moderate effect on quality of life), but also clinically important.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

In the praziquantel group 1/43 reported an adverse event versus 2/22 in the vehicle
group (RR 0.26, 95% CI 0.02 to 2.67). Dryness was mild in intensity and resolved
after using a moisturizer.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Based on the IGA (5-point Likert scale) at baseline 39/43 had a score of mild to
moderate in the praziquantel group and at the end of study 35/43 had a score of
minimal or clear. Corresponding values for vehicle were 21/22 and 5/22,
respectively. RR at end of study 3.58 (95% CI 1.64 to 7.84; P = 0.001).

Assessment of erythema or telangiectasia, or both, at end of study
At the start of the study 38/43 had a score of moderate to significant erythema on the

5-point CEA scale, and at the end of the study 38/43 had no or mild erythema. In the
vehicle group 19/22 had moderate to significant erythema at the start of study and
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after 16 weeks 9/22 had no or mild erythema. RR at end of study 2.16 (95% CI 1.29
to 3.61; P = 0.003).

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(44) BFH772 1% (betamethasone, calcipotriol) ointment versus
metronidazole 1% cream
One small sample size (N = 36) three-armed study of participants with erythema

consistent with erythematotelangiectatic rosacea reported data for this comparison
(NCT01449591). This study was assessed as at unclear risk of bias.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

The mean participant's assessment of flushing frequency was -0.2 in the BFH772
1% group compared to -0.3 in the metronidazole group.

The mean change in self assessments of erythema, after 12 weeks, in the BFH772
1% group showed no change: 0 (SD 0.7) compared to -0.5 (SD 0.8) in the
metronidazole group with a MD of 0.5 (95% CI -0.10 to 1.10).

Proportion of participants who reported an adverse event throughout the study
period

Six of 12 participants in the BFH722 1% group reported adverse events compared to
4/12 in the metronidazole group (RR 1.50, 95% CI 0.56 to 4.00). Most adverse
events were not drug related (gastrointestinal disorders, psychiatric disorders etc).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Mean change in IGA of rosacea was -0.4 (SD 0.5) in the BFH722 1% group versus -
0.5 (SD 0.5) in the metronidazole group (MD 0.10, 95% CI -0.30 to -0.50).

Assessment of erythema or telangiectasia, or both, at end of study
IGA of telangiectasia showed a change from baseline of -0.2 (SD 0.4) in the BFH722
1% group compared to 0.4 (SD 1.2) in the metronidazole group with a MD of -0.60
(95% CI -1.32 t0 0.12).

Lesion counts
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There was a small increase in mean number of lesion counts of 0.5 (SD 0.1) in the
BFH722 1% group compared to a small decrease of 0.5 (SD 1.4) in the
metronidazole group (MD 1.00, 95% CI1 0.21 to 1.79; P = 0.01).

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.
(45) BFH772 1% (betamethasone, calcipotriol) ointment versus vehicle
ointment

This comparison was evaluated in NCT01449591. None of the data showed that
BFH772 1% was any better than vehicle ointment.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

In the group treated with BFH722 1% ointment the mean participant-assessed
change in flushing frequency was -0.2 compared to -0.7 in the vehicle ointment

group.
The change in facial redness was 0 (SD 0.7) for the BFH772 group compared to -0.5
(SD 0.9) in the vehicle ointment group (MD 0.50, 95% CI -0.15 to 1.15).

Proportion of participants who reported an adverse event throughout the study
period

In the BFH722 1% group 6/12 reported an adverse event compared to 4/12 with
vehicle (RR 1.50, 95% CI 0.56 to 4.00).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

The reductions on the IGA scale were 0.4 (SD 0.5) for the BFH772 1% group and
0.5 (SD 0.7) for the vehicle group (MD 0.10, 95% CI -0.39 to 0.59).

Assessment of erythema or telangiectasia, or both, at end of study
IGA of telangiectasia showed a change from baseline of -0.2 (SD 0.4) in the BFH722
1% group compared to 0.1 (SD 0.6) in the vehicle group with a MD of -0.30 (95% ClI
-0.71 to 0.11).

Lesion counts

There were minimal changes in lesion counts: 0.5 (SD 1.0) in the BFH772 1% group
and 0.1 (SD 0.4) in the vehicle group (MD 0.40, 95% CI -0.21 to 1.01).

Time needed until improvement
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Not assessed.
Duration of remission

Not assessed.

(46) TDT 068 gel twice daily versus vehicle gel twice daily

TDT 068, a topical drug-free gel containing ultra-deformable Sequessome™
vesicles, was evaluated in a single study (Luger 2015) assessed as at low risk of
bias. None of the outcomes suggested that TDT 068 gel was more effective than
vehicle gel.

Primary outcomes
Change in HRQOL at end of study

The RosaQolL (range 1 to 5) reduced by 0.08 (SD 0.38) in the TDT 068 gel group
and by 0.08 (SD 0.37) in the vehicle group (MD 0.00, 95% CI -0.20 to 0.20).

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

Adverse events were reported in 5/40 in the TDT 068 gel group versus 4/21 with
vehicle. These consisted mostly of skin irritation and pruritus (RR 0.66, 95% CI 0.20
to 2.19).

Secondary outcomes

Physician-assessed changes in rosacea severity at end of study

This outcome was assessed with the Rosacea Standard Grading System (RSGS)
(Wilkin 2004). Investigators stated that there was no statistically significant difference
in reduction in the total score at the end of the four week study (investigators

reported a difference at 4 weeks of 0.94 (SD 2.03), 95% CI —0.20 to 2.08; P value of
0.11).

Assessment of erythema or telangiectasia, or both, at end of study
Non-transient erythema decreased from baseline by 0.34 (SD 0.63) in the TDT 068
gel group (n = 38) and 0.05 (SD 0.51) in the vehicle group (n = 20) (MD -0.29, 95%
Cl-0.59 to 0.01). Transient erythema reduced from baseline by 0.55 (SD 0.66) and
0.35 (SD 0.50) respectively (MD -0.20, 95% CI -0.50 to 0.10). Telangiectasia
reduced by 0.26 (SD 0.55) and 0.15 (SD 0.50) respectively (MD -0.11, 95% CI -0.39
to 0.17). All of these differences were not statistically significant.

Lesion counts

No exact data were provided other than as a graphical representation, which
suggested no change.

Time needed until improvement
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Not assessed.
Duration of remission

Not assessed.

(47) Crotamiton once daily versus benzyl benzoate once daily

This comparison was examined in a single study that only addressed one of our
outcomes, that is adverse events (Rodriguez 2003). The study was assessed as at
unclear risk of bias.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

There were no adverse events in either group.

Secondary outcomes

None of our secondary outcomes were assessed.

(48) Skin care product containing ambophenol, neurosensine and La
Roche-Posay thermal spring water twice daily versus vehicle twice daily

This cosmetic was evaluated in one study that provided limited data (Seité 2013).
The study was assessed as at unclear risk of bias.

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study

Global efficacy of rosacea was assessed by the participants to be good or excellent
in 10/32 in the test formula group compared to 5/34 in the vehicle group (RR 2.13,
95% CI 0.81 to 5.54).

Proportion of participants who reported an adverse event throughout the study
period
Not assessed.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Rosacea improved or was cured in 20/32 in the test formula group compared to
11/34 in the vehicle group (RR 1.93, 95% CI 1.11 to 3.37; P = 0.02). A rating of
global efficacy of good to excellent was seen in 10/32 in the test formula group
compared to 1/34 in the vehicle group (RR 10.63, 95% CI 1.44 to 78.36; P = 0.02).
Both these assessments were not in concordance with the participants' judgements,
where no statistically significant difference was seen.
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Assessment of erythema or telangiectasia, or both, at end of study
Not assessed.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(49) SEIO03 cream versus vehicle

One study with a small sample size (Two 2014), assessed as at high risk of bias,
evaluated the efficacy of this topical serine protease inhibitor.

Primary outcomes

Change in HRQOL at end of study

Not assessed

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

No adverse events were reported in either group.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
IGA decreased by 1.00 (SD 0.57) in the SEI003 group (n = 11) and 0.7 (SD 0.5) in

the vehicle group (n = 4), MD of 0.30, however these data were skewed, analysed
inappropriately and have not been summarised or reported here.

Assessment of erythema or telangiectasia, or both, at end of study
The CEA reduced by 4.10 (SD 1.62) in the SEIO03 group and by 3.5 (SD 1.43) in the
vehicle group (MD -0.60). However, as with the IGA outcome, these data were
skewed.

Lesion counts
Not assessed.

Time needed until improvement

Not assessed.
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Duration of remission

Not assessed.
(50) P-3075 cream (based on hydroxypropyl chitosan and potassium
azeloyl diglycinate) twice daily versus vehicle cream twice daily

This comparison was evaluated in a single study at unclear risk of bias (Berardesca
2012) and which provided limited data, mainly on erythema.

Primary outcomes

None of our primary outcomes were assessed.

Secondary outcomes

Physician-assessed changes in rosacea severity at end of study
No global efficacy assessment was done.

Assessment of erythema or telangiectasia, or both, at end of study

No exact data per group were provided on the data assessed with the Mexameter
(colorimeter, measuring skin colour), but authors state that at end of treatment "the
composite erythema index representing the sum of the 4 site-specific erythema
indices showed a statistically significant decrease at day 28 of 167.00; P < 0.001)",
in favour of P-3075.

Based on a 4-point Likert scale (0 = none, 3 = severe) the investigators concluded
"that at day 28 in the P-3075 group, the clinical assessment of erythema showed a
statistically significant decrease (P = 0.005 in the chi-square test and P = 0.011 in
the Fisher exact test)". At day 28, 27/28 of the participants treated with P-3075 had
no erythema, 1/28 had mild erythema, and in the vehicle group 9/14 had no
erythema and 5 had mild erythema.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.
(51) Kanuka honey +10% glycerine 30 to 60 min application twice daily
versus cetomacrogol cream 30 to 60 min application twice daily

This comparison was examined in a single study assessed at unclear risk of bias
(Braithwaite 2015).

Primary outcomes
Change in HRQOL at end of study
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The DLQI was used to measure quality of life and in the kanuka honey group (69)
the DLQI decreased by 1.59; in the cetomacrogol cream group (69) there was a
reduction of 1.68. Both are small reductions not meeting the minimal important
difference.

Participant-assessed changes in rosacea severity at end of study

This outcome was measured with a visual analogue scale (VAS) (0 to 100, higher =
worse). The mean change from baseline in the kanuka honey group was -10.55 (SD
12.92) compared with -1.20 (SD 12.11) in the cetomacrogol cream group (MD -9.35,
95% CI -13.53 to -5.17; P < 0.0001) favouring kanuka honey.

Proportion of participants who reported an adverse event throughout the study
period

In the kanuka honey group 23/69 reported 31 adverse events versus 27/69 reporting
37 adverse events in the cetomacrogol cream group (RR 0.85, 95% CI 0.55 to 1.33).
Reported adverse events in both groups included burning, itching, peeling, stinging,
dry skin and pain, which could also be ongoing rosacea symptoms.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

This outcome was assessed with Investigator Global Assessment of Rosacea
Severity Score (IGA-RSS)(7 point Likert scale, O = clear, 6 = severe). In the kanuka
honey group 24/69 had a 2 grade improvement versus 12/69 in the cetomacrogol
cream group (RR 2.00, 95% CI 1.09 to 3.67; P = 0.03; NNTB =6, 95% CI 3 to 33).

Assessment of erythema or telangiectasia, or both, at end of study
Not assessed.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.
(52) Timolol 1% in oil free base once daily versus placebo (oil free base)
once daily

The efficacy of timolol 1% application was investigated in one study at low risk of
bias (Jague 2012). Timolol 1% appeared not be more effective than placebo for any
outcome.

Primary outcomes
Change in HRQOL at end of study
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The mean DLQI for both groups was 6 (moderate impact on quality of life) at
baseline and reduced to 1 (no impact on quality of life) at week 12 with no difference
between the two groups.

Participant-assessed changes in rosacea severity at end of study

After 12 weeks participants in both groups indicated on a visual analogue scale
(VAS) the percentage of improvement (0-100%). The group treated with timolol (n =
31) improved 70% versus 80% in the group treated with placebo (n = 30).
Investigators reported "P = 0.37"

Proportion of participants who reported an adverse event throughout the study
period

There were 14/34 participants in the timolol group reporting an adverse event
compared with 19/33 in the placebo group (RR 0.72, 95% CI 0.44, 1.18)

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Physicians also used a VAS to rate improvement (0-10, higher is worse). In the
timolol group VAS score decreased from 8 to 6 in 12 weeks time versus from 8 to 4
in the placebo group. The investigators report "P =0,062".

Assessment of erythema or telangiectasia, or both, at end of study

Erythema was evaluated with a colorimeter and showed a mean change of -1.77 (SD
1.90) in the timolol group compared with -2.27 (SD 2.41) in the placebo group (MD
0.50, 95% CI -0.54 to 1.54).

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(53) IncobotulinumtoxinA injections across cheeks up to 20
units versus saline injections

Both treatments were given once in a study assessed at high risk of bias (Dayan
2017). The follow-up was 16 weeks. Only data for the active group were presented
and not for the control group. We failed to obtain additional information from the
investigators. Investigators reported "Subjects receiving the placebo did not
experience improvements in any of the RCS criteria" (Rosacea Clinical Scorecard;
Wilkin 2004). Primary signs and symptoms (flushing, non transient erythema,
papules and pustules and telangiectasia) may be graded as absent, mild, moderate,
or severe (0-3), and most secondary features (edema, ocular manifestations,
peripheral location) may be graded simply as absent or present. Secondary features
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such as burning or stinging, plaques dry appearance and phymatous changes are
also graded as absent to severe (0 to 3).

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

Data of Patient’s Global Assessment (RCS) were available for three of the four
people treated with the incobotulinumA injections. Based on a Likert scale (0 =
absent, 1 = mild, 2 = moderate, 3 = severe) the three participants on active treatment
showed a reduction of 1 after 16 weeks.

Proportion of participants who reported an adverse event throughout the study
period

Although this was a prespecified outcome in the protocol, no information on adverse
events was provided.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

The same scoring system was used by the patients and the physicians. The score
decreased by 1 for erythematotelangiectatic rosacea and by 1.33 for papulopustular
rosacea. Only data of three participants were provided.

Assessment of erythema or telangiectasia, or both, at end of study

This outcome was also assessed with RSC and showed for the three participants
treated with incobotulinumtoxinA injections a decrease of 1.

Lesion counts

A decrease of 0.96 on the RCS was reported for the 3 participants treated with
incobotulinumtoxinA injections.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(54) Tranexamic acid 5% solution twice daily versus vehicle twice daily

This comparison was examined in one within-patient study assessed at high risk of
bias (Zhong 2015) and provided very limited data.

Primary outcomes
None of our primary outcomes were assessed.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
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Not assessed.
o Assessment of erythema or telangiectasia, or both, at end of study

Data had to be estimated from a figure based on chroma meter readings. The
“Chroma a value” value (erythema) decreased after two weeks from 22 to 15 on the
side treated with tranexamic acid 5% (n = 30) compared with an increase from 20 to
21 on the side treated with vehicle.

« Lesion counts

Although this was not a prespecified outcome it provides some data on lesion count
(medians). There was a reduction of 6.5 to 1 after two weeks of treatment on the
side treated with tranexamic acid 5% solution versus a decrease from 6.5 to 2.5 on
the vehicle side. The investigators report that the difference in score is statistically
significant but a difference of one lesion cannot be considered to be important to a
patient.

e Time needed until improvement
Not assessed.
« Duration of remission

Not assessed.

(55) Diclofenac sodium 3 % gel once daily versus placebo gel once daily

One within-patient study at unclear risk of bias examined this comparison
(EUCTR2011-002057-65-DE) and diclofenac 3% did not appear to be effective

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

There were eight adverse events in the side (n = 20) treated with diclofenac 3% gel
of which two were dermatological adverse events and there were seven adverse
events on the side treated with placebo gel (n = 20) of which one was a
dermatological adverse event.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Not assessed.

o Assessment of erythema or telangiectasia, or both, at end of study
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After four weeks there was absolutely no change on both sides when compared to
baseline.

Lesion counts

No precise data were provided but the investigators reported that there was no
difference between the two treatments in lesion count.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.
Systemic interventions: studies with oral antibiotics

(56) Tetracycline versus placebo

Two trials at unclear risk of bias were included (Marks 1971; Sneddon 1966), see
Summary of findings table 12.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

Only one of the studies provided data for this outcome (Marks 1971). Based on
these participant-assessed outcomes there was insufficient evidence to demonstrate
that tetracycline was more effective than placebo. In the tetracycline group 14/20
participants considered they were better to much better versus 9/19 in the placebo
group (RR 1.48, 95% CI 0.85 to 2.57).

Proportion of participants who reported an adverse event throughout the study
period

In Marks 1971 only one adverse event was reported in each group, diarrhoea in the
tetracycline group and maculopapular erythema in the placebo group (RR 0.95, 95%
Cl1 0.06 to 14.13). This outcome was not assessed in Sneddon 1966.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

In contrast with the participant-assessed changes these assessments indicated that
tetracyclines appeared to be significantly more effective than placebo in the
treatment of rosacea. In the Marks 1971 study 17 out of 20 participants in the
tetracycline group were considered to be improved versus 4 of 19 in the placebo
group (RR 4.04, 95% CI 1.66 to 9.83; P = 0.002; NNTB = 2, 95% CI 2 to 3). In
Sneddon 1966 28 of 36 participants in the tetracycline group improved versus 19 of
42 in placebo (RR 1.72, 95% CI 1.18 to 2.50; P = 0.005; NNTB =4, 95% CI 2 to 9).
Data from the two studies could not be pooled (12 = 70%).

Assessment of erythema or telangiectasia, or both, at end of study
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This outcome was not assessed in Sneddon 1966, and there were no significant
changes in erythema in Marks 1971.

Lesion counts

The mean reduction in number of lesions in Marks 1971 was 16.05 (SD 13.45) in the
tetracycline group (n = 17) compared to 1.41 (SD 9.52) in the placebo group (n =17)
but these data were skewed (MD -14.64).

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(57) Anti-inflammatory dose doxycycline 40 mg versus placebo

Two studies assessed as at low risk of bias (Del Rosso 2007a; Del Rosso 2007Db),
and two studies at unclear risk of bias (Di Nardo 2016; NCT00560703) evaluated this
comparison. See Summary of findings table 13. Study duration in Del Rosso 2007a
and Del Rosso 2007b was 16 weeks, but in Del Rosso 2007b the participants were
re-evaluated at 20 weeks. Only the data from the 16 week assessment was analysed
for this review. Di Nardo 2016 focused on biomarkers (cathelicidin and protease
activity) and of NCT00560703 focused on ocular blepharitis in patients with rosacea.

Primary outcomes
Change in HRQOL at end of study

This outcome was only addressed in NCT00560703 and the Ocular Surface Disease
Index (OSDI) was used. The overall OSDI score defined the ocular surface as
normal (0-12 points) or as having mild (13-22 points), moderate (23-32 points), or
severe (33-100 points) disease. No baseline data were provided but in the 46
participants treated with doxycycline a change from baseline in OSDI was seen of -
5.15 (SD 14) compared with -8.7 (SD 17.7) in the 24 participants on placebo (MD
3.55, 95% CI -4.61 to 11.71). As the other studies addressed rosacea of the skin, we
have not included this outcome in the summary of findings table, as this does not
reflect the effficacy of doxycycline on the skin, while the whole comparison and the
other studies address rosacea of the skin.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

The number of participants reporting adverse events in the four studies was 181/399
in the doxycycline group versus 139/378 in the placebo group (RR 1.27, 95% CI 1.08
to 1.49; P = 0.003; 12 = 0%; NNTH =12, 95% CI 6 to 59; see Analysis 9.1). The
majority of these adverse events were considered mild or moderate in severity.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
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Three of the studies (Del Rosso 2007a; Del Rosso 2007b; Di Nardo 2016) reported
on IGA data as clear or near clear (IGA 0 or 1). Ninety-one participants in the
doxycycline group (n = 353) achieved an IGA score of O (clear) or 1 (near clear)
versus 53 in the placebo group (n = 354) (RR 1.69, 95% CI 1.26 to 2.28; P = 0.0005;
12=0%; NNTB =9, 95% CI 6 to 20). See Analysis 9.2.

In NCT00560703 the physicians assessed the change in bulbar conjunctival
hyperemia using a categorical scale of O (clear) to 4 (severe). The mean change
from baseline was -0.61 (SD 0.80) in the 46 participants on doxycycline versus -0.60
(SD 0.71) in the placebo group (n = 24)(MD -0.01, 95% CI -0.38 to 0.36).

Assessment of erythema or telangiectasia, or both, at end of study

In three studies this outcome was measured with Clinician's Erythema Assessment
scale (range 0 to 4, 0 = none and 4 is severe redness). The MD between the two
groups was -0.48 (95% CI -0.97 to 0.00; P = 0.05; 12 = 28%; Analysis 9.3) in favour of
doxycycline 40 mg.

Lesion counts

As the number of lesions at baseline was much lower in the study of Di Nardo 2016
we have not included the data from this study in the pooled the data (12 = 70%). The
MD of pooled data of Del Rosso 2007a and Del Rosso 2007b was -5.51 lesions
(95% CI -7.81 to -3.21; P < 0.00001; I2 = 0%; Analysis 9.4). For the study of Di Nardo
2016 the reduction in lesion count in the 84 participants in the doxycycline group was
4.3 (SD 7.9) compared with 3.2 (SD 8.6) in the 86 participants in the placebo group
(MD -1.10, 95% CI -3.58 to 1.38).

Time needed until improvement

The data from two studies (Del Rosso 2007a; Del Rosso 2007b) were presented in
the reports as graph plots, which did not permit accurate data to be extracted.
However, the steepest changes in the graph plots occurred within the first three
weeks in the doxycycline group, which provided an indication of the time needed for
improvement of inflammatory lesions relative to placebo.

Duration of remission

Not assessed.

(58) Anti-inflammatory dose doxycycline 40 mg once daily versus
placebo once daily as maintenance therapy during 40 weeks

This study at high risk of bias evaluated the efficacy in preventing relapse and safety
of long-term treatment with doxycycline after a 12 week treatment with doxycycline
40 mg and topical metronidazole. Only participants that achieved an IGA of clear or
near clear entered the second, randomised phase (NCT01426269).

Primary outcomes
Change in HRQOL at end of study
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The RosaQoL scores (1 to 5) were 3.3 for both groups at the end of the first open
phase of the study and decreased to 2.8 in the participants that continued with
doxycycline (n = 65), while the participants that switched to placebo (n = 65) had a
smaller reduction to 3.1.

Participant-assessed changes in rosacea severity at end of study

This outcome was assessed with a satisfaction questionnaire which reported the
percentages of participants that were not bothered by or did not experience
symptoms. The percentages for tightness of the skin were 64.6% for the doxycycline
group and 60% for the placebo group, sensitivity of the skin 64.6% versus 55.4%,
stinging and burning 66.1% versus 47.7%, roughness 55.4% versus 49.3%, and
itchy skin sensation 58.4% versus 52.3%, indicating that higher percentages not
experiencing symptoms were in the doxycycline group.

Proportion of participants who reported an adverse event throughout the study
period

Adverse events were reported in 8/65 of the participants in the doxycycline group
and 9/65 in the placebo group (RR 0.89, 95% CI 0.37 to 2.16).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

At the start of the randomised second phase all 65 participants in both groups had
an IGA of clear or near clear. At the end of 40 weeks 41/65 were still clear to near
clear in the doxycycline group, while in the placebo group this number had dropped
to 33/65.

Assessment of erythema or telangiectasia, or both, at end of study
The mean change in CEA score was -0.50 (SD 2.14) for the doxycycline group and
0.40 (SD 2.36) for the placebo group (MD -0.90, 95% CI -1.67 to -0.13; P = 0.02),
which was a statistically significant difference in favour of doxycycline.

Lesion counts
The mean number of lesion counts increased by 0.90 (SD 1.61) in the doxycycline
group and 0.30 (SD 1.20) in the placebo group (MD 0.60, 95% CI 0.11to 1.09; P =
0.02), which was a statistically significant difference in favour of placebo; but such a
small difference in lesion count is unlikely to be important. However, it suggested
that when treatment success had been achieved with doxycycline there was a
prolonged, sustained and relevant effect which was shown to continue up to 40
weeks in the placebo group.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.
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During the 40 weeks, 9/65 relapsed (return to the baseline lesion count or return to
the baseline IGA score) in the doxycycline group compared to 18/65 in the placebo
group (RR 0.50, 95% CI 0.24 to 1.03).

(59) Minocycline 100 mg once daily versus doxycycline 40 mg once daily

A non-inferiority study assessed as at unclear risk of bias examined these
interventions (van der Linden 2017). The study lasted 16 weeks with a follow-up to
week 28. See Summary of findings table 14

Primary outcomes
Change in HRQOL at end of study

This outcome was measured with the disease specific RosaQoL (range 1 to 5). In
the group treated with minocycline 100 mg (n = 40) the reduction was 0.86 (SD 0.14)
versus a reduction of 0.62 (SD 0.13) in the doxycycline 40 mg group (MD -0.24, 95%
Cl1-0.30 to -0.18; P < 0.00001) favouring minocycline.

Participant-assessed changes in rosacea severity at end of study

The Patient’s Global Assessment (PaGA) was used to assess this outcome (1 =
excellent improvement, 5 = worse). In the minocycline 100 mg group 22/40
participants achieved an excellent or good improvement (PaGA 1 or 2) compared
with 20/40 in the doxycycline 40 mg group (RR 1.10, 95% CI 0.72 to 1.67).

Proportion of participants who reported an adverse event throughout the study
period

In the minocycline 100 mg group 27/40 reported an adverse event versus 23/40 in
the doxycycline 40 mg group (RR 1.17, 95% CI 0.83 to 1.65). The adverse events
reported were quite similar in both groups (e.g. gastro-intestinal side effects and
headache).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

The physicians used the Investigator's Global Assessment scale (0 = clear, 4 =
severe). IGA success was defined as a score of ‘clear’ or ‘near clear’ (IGA 0-1). In
the minocycline 100 mg group 24/40 achieved treatment success versus 7/40 in the
doxycycline 40 mg group (RR 3.43, 95% CI 1.67 to 7.04; P = 0.0008; NNTB = 2,
95% CI 2 to 4).

Assessment of erythema or telangiectasia, or both, at end of study
This outcome was assessed with the Clinician's Erythema Assessment (CEA)(O to 4,
clear to severe). CEA success (at least one-point decrease) was obtained in 16/40
participants in the minocycline 100 mg compared with 13/40 participants in the
doxycycline 40 mg (RR 1.23, 95% CI 0.68 to 2.21).

Lesion counts
In the minocycline 100 mg group a reduction of 14 (SD 14.3) was observed versus a

reduction of 13 (SD 17.3) in the doxycycline 40 mg group (MD -1.00, 95% CI -7.96 to
5.96).
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Time needed until improvement
Not assessed.
Duration of remission

At week 28, 13/24 patients still had an IGA of ‘clear’ or ‘near clear’ in the minocycline
100 mg group and 4/7 in the doxycycline 40 mg group (RR 0.95, 95% CI 0.45 to
1.99). Only 2/30 had a relapse (an increase in inflammatory lesion count by = 50% of
the lesion count reduction observed at week 16) in the minocycline 100 mg group
versus 12/25 in the doxycycline group (RR 0.14, 95% CI 0.03 to 0.56; P = 0.006;
NNTB = 2, 95% CI 2 to 5).

(60) Azithromycin 500 mg three times a week then tapered versus
doxycycline 100 mg once daily

Only one study assessed as at high risk of bias addressed this comparison (Akhyani
2008). See Summary of findings table 15.

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study

Although there was no measurable difference in change in severity between the two
treatment groups, 29/37 participants in the azithromycin group considered
themselves improved after three months versus 24/30 in the doxycycline group (RR
0.98, 95% CI1 0.77 to 1.25).

Proportion of participants who reported an adverse event throughout the study
period

Diarrhoea was reported in 4/37 participants in the azithromycin group, and 2/30 in
the doxycycline group experienced epigastric burning (RR 1.62, 95% CI 0.32 to
8.26).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Not assessed.

Assessment of erythema or telangiectasia, or both, at end of study
Not assessed.

Lesion counts
At baseline these were 19.24 (SD 9.67) in the azithromycin group and 1.90 (SD
3.28) at 3 months, and similarly in the doxycycline group 18.86 (SD 8.95) and 2.34
(SD 3.47) at three months. However, in addition to having large SDs these data were

skewed.

Time needed until improvement
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Not assessed.
Duration of remission

No data were available for the duration of remission, but both groups showed no
statistically significant change between the third month of treatment and the second
month post-treatment in the mean inflammatory lesion counts.

(61) Ampicillin versus placebo

One study at unclear risk of bias provided data for this comparison (Marks 1971).
The dosage of ampicillin was not reported.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

These assessments demonstrated significant improvements in favour of ampicillin
over placebo, such that 14/17 participants treated with ampicillin versus 9/19 in the
placebo group (RR 1.74, 95% CI 1.03t0 2.93; P = 0.04; NNTB = 3, 95% Cl 2 t0 17)
considered themselves improved.

Proportion of participants who reported an adverse event throughout the study
period

Three of 17 participants treated with ampicillin reported adverse events versus 1/19
in the placebo group (RR 3.35, 95% CI 0.38 to 29.26). The adverse events were mild
and transient, and one participant in the ampicillin group experienced diarrhoea.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
These were generally in line with the participant-assessed changes but there was no

statistically significant difference between the groups. Nine of 17 participants treated
with ampicillin reported improvement compared with 4/19 in the placebo group (RR
2.51, 95% CI 0.94 to 6.70).

Assessment of erythema or telangiectasia, or both, at end of study
There were no significant changes in erythema.

Lesion counts
Mean change from baseline was -11.2 (SD 19.23) in the ampicillin group (n = 15)
and 1.41 (SD 9.52) in the placebo group, but these had large SDs and skewed data
(MD -9.79, SD 14.86; P = 0823).

Time needed until improvement

Not assessed.

Duration of remission
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Not assessed.

(62) Oral tetracycline versus ampicillin

Only one study at unclear risk of bias provided data for this comparison (Marks
1971).

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

These assessments did not indicate any difference in efficacy between the two
interventions: 14/20 participants treated with tetracycline considered themselves
improved versus 14/17 in the ampicillin group (RR 0.85, 95% CI 0.59 to 1.22).

Proportion of participants who reported an adverse event throughout the study
period

Most side effects were mild and transient, 3/17 participants in the ampicillin group
reported adverse events compared with 1/20 in the tetracycline group (RR 0.28, 95%
Cl1 0.03 to 2.48).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

These were in line with the participant-assessed changes, 17/20 in the tetracycline
group reported they had improved versus 9/17 in the ampicillin group (RR 1.61, 95%
Cl 0.99 to 2.61).

Assessment of erythema or telangiectasia, or both, at end of study
There were no significant changes in erythema.

Lesion counts
Mean change from baseline was -16.45 (SD 8.83) in the tetracycline group and -
11.53 (SD 15.96) in the placebo group, but these had large SDs and skewed data
(MD -4.86 (SD 16.4); P = 0.4249).

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(63) Oral oxytetracycline versus oral metronidazole

Only one study assessed as at unclear risk of bias provided data for this comparison
(Saihan 1980).

Primary outcomes
Change in HRQOL at end of study
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Not assessed.

Participant-assessed changes in rosacea severity at end of study

These were combined with the physician assessments and reported as unified
scores.

Proportion of participants who reported an adverse event throughout the study
period

No adverse events were reported in either group.
Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Combined scores of the participants and physicians ((scale - 1 = worse to 3 = much
improved) demonstrated no statistically significant difference between the two
groups in rosacea severity at the completion of the study. The mean severity scores
(scale -1 to 3, with 3 = much improved) were 2.60 (SD 0.70) in the tetracycline group
(n = 20) versus 2.30 (SD 1.00) in the metronidazole group (n = 18) with a MD of 0.30
(95% CI -0.25 to 0.85).

Assessment of erythema or telangiectasia or both at end of study
Not assessed.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(64) Clarithromycin and omeprazole versus placebo in Helicobacter
pylori positive patients with rosacea

The data from the single study at unclear risk of bias evaluating these interventions
were skewed, had large SDs and were considered to be unusable (Bamford 1999).
There were 22 participants in the clarithromycin and omeprazole group and 22 in the
placebo group.

Primary outcomes

Change in HRQOL at end of study

Participant-assessed changes in rosacea severity at end of study
Neither of the above outcomes were assessed.

Proportion of participants who reported an adverse event throughout the study
period
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One participant in the treatment group reported headaches during treatment, but no
adverse events were reported in the placebo group (RR 3.00, 95% CI 0.13 to 69.87).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Mean change in total rosacea severity score was -4.50 (SD 2.12) in the active
treatment group compared to -3.20 (SD 2.95) in the placebo group, but these data
were very skewed. It should be noted that 25% of the participants in the active
treatment group were still positive for Helicobacter pylori on the urea breath test
despite having reported completing the antibiotic therapy.

Assessment of erythema or telangiectasia, or both, at end of study

The mean reductions in erythema intensity were 2.00 (SD 1.55) in the active
treatment group and 1.80 (SD 1.71) in the placebo group.

Lesion counts

The mean reduction in pustule count was 15.30 (SD 9.56) in the active treatment
group and 9.30 (SD 12.03) in the placebo group, and the data were very skewed.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

Systemic interventions: studies with oral antibiotics combined with
topical treatments

(65) Anti-inflammatory dose doxycycline 40 mg and metronidazole gel
1% versus doxycycline 100 mg and metronidazole gel 1%
Only one study assessed as at unclear risk of bias evaluated these interventions

(Del Rosso 2008). SDs were missing, some of which we were able to calculate. See
Summary of findings table 16.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

Four times as many adverse events were reported in the higher dose group
compared with the 40 mg dose group. Six of the 44 participants treated with the anti-
inflammatory dose of 40 mg had adverse events versus 26/47 participants in the 100
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mg group (RR 0.25, 95% CI 0.11 to 0.54; P = 0.0005; NNTH =3, 95% CI 2 to 5). The
majority of these adverse events were gastrointestinal complaints.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Mean reduction in IGA was 1.6 (SD 0.27) in the 40 mg doxycycline group (n = 44)
and also in the 100 mg doxycycline group (n = 47) (MD 0.00, 95% CI -0.11 to 0.11).

Assessment of erythema or telangiectasia, or both, at end of study

Change in CEA from baseline (0 to 4, 0 = no redness present, 4 = severe redness)
was -4.2 for the 40 mg group and -4.0 for the 100 mg group (investigators stated P =
0.50).

Lesion counts

The mean change from baseline in lesion count was -12.5 (SD 6.64) for the 40 mg
group versus -12.2 (SD 6.64) for the 100 mg group (MD -0.30, 95% CI -3.03 to 2.43).

Time needed until improvement

Although this was not a pre-specified outcome a clear improvement was seen from
week four in both groups.

Duration of remission

Not assessed.

(66) Anti-inflammatory dose doxycycline 40 mg and azelaic acid 15% gel
versus anti-inflammatory dose doxycycline 40 mg and metronidazole gel
1%

These treatments were evaluated in one study at unclear risk of bias (Del Rosso
2010). See Summary of findings table 17.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

Excellent improvement was reported by 52/106 of the participants in the doxycycline
+ azelaic acid group compared to 47/101 in the doxycycline + metronidazole group
(RR 1.05, 95% CI1 0.79 to 1.40). The improvement score (1 = excellent, 4 = worse)
was 1.6 in the doxycycline + azelaic acid group and 1.7 in the comparator group.

Proportion of participants who reported an adverse event throughout the study
period

Very few participants reported adverse events: 2/106 in the doxycycline + azelaic
acid group and 7/101 in the doxycycline + metronidazole group (RR 0.27, 95% CI
0.06 to 1.28).

Secondary outcomes
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Physician-assessed changes in rosacea severity at end of study

Treatment responses based on an IGA score of 0, 1 or 2 (clear, minimal or mild)
were seen in 83/106 in the doxycycline + azelaic acid group and in 73/101 in the
doxycycline + metronidazole group (RR 1.08, 95% CI 0.93 to 1.27). Assessments of
treatment success (IGA 0 or 1) were 66/106 versus 53/101 participants respectively
(RR 1.19, 95% CI 0.94 to 1.50). Investigators' overall rating of improvement was 1.8
for both groups.

Assessment of erythema or telangiectasia, or both, at end of study
Not assessed.
Lesion counts

Mean reductions in lesion counts were 10.5 (SD 9.14) for the doxycycline + azelaic
acid group and 9.4 (SD 9.38) in the comparator group (MD -1.10, 95% CI -3.62 to
1.42).

Time needed until improvement

Although this was not a pre-specified outcome, improvement could be seen for both
treatment arms after four weeks.

Duration of remission

Not assessed.

(67) Anti-inflammatory dose doxycycline 40 mg combined with topical
metronidazole 1% gel twice daily versus placebo capsules combined
with topical metronidazole 1% gel twice daily

A single study assessed as at unclear risk of bias was included but provided very
limited outcome data for this comparison, and SDs were missing (Fowler 2007). After
week 12 metronidazole was discontinued, therefore we have reported data at 12

weeks. The combination of doxycycline with topical metronidazole performed better
than topical metronidazole alone but with more adverse events.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

Participants in the doxycycline with metronidazole group (n = 30) reported 39
adverse events compared to 23 in the placebo with metronidazole group (n = 32),
however the report was unclear about how many participants actually experienced
these adverse events.
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Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

The IGA score reduced by 1.3 in the doxycycline + metronidazole group (n = 30)
compared to 0.8 in the placebo + metronidazole group (n = 32) (investigators
reported P = 0.01).

Assessment of erythema or telangiectasia, or both, at end of study

The mean reduction in erythema (Clinician's Erythema Assessment) in the
doxycycline + metronidazole group was 0.91 and in the comparator group 0.66
(investigators reported P = 0.01).

Lesion counts

At 12 weeks the mean reduction in inflammatory lesion counts was 13.86 in the
doxycycline + metronidazole group and 8.47 in the comparator group (investigators
reported P = 0.002).

Time needed until improvement

Improvement in the lesion counts was seen within four weeks in the doxycycline +
metronidazole group as compared to within eight weeks for the placebo +
metronidazole group.

Duration of remission

Not assessed.

(68) Combined effect of anti-inflammatory dose doxycycline with
metronidazole gel versus metronidazole gel alone

Only one study (Sanchez 2005) assessed as at unclear risk of bias provided data for
this comparison. The combination therapy appeared to perform better, based on
physicians assessed improvement as well as on reduction of lesion count, than
metronidazole alone.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

Thirty-three adverse events were reported: 14 in the doxycycline plus metronidazole
group versus 19 in the metronidazole gel alone group, but it was unclear in how
many participants these occurred.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
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Numeric data were not provided and both of these outcome measures had to be
estimated from figures in the report, and SDs were calculated. The mean change
from baseline in Global Severity score was -1.43 (SD 1.6) for the doxycycline
combined with metronidazole group (n = 20) compared to -0.42 (SD 1.6) for the
metronidazole gel only group (n = 20) (MD -1.01, 95% CI -2.00 to -0.02; P = 0.05).

Assessment of erythema or telangiectasia, or both, at end of study

Mean changes from baseline also had to be estimated from figures, but the
investigators reported that they "failed to demonstrate a change in Clinician's Global
erythema scale due to disparity in location number of affected facial sites".

Lesion counts

Changes from baseline in lesion counts at week 12 were -15.6 (SD 9.5) for the
doxycycline with metronidazole group and -7.9 (SD 9.5) for the metronidazole gel
only group with a MD of -7.70 (95% CI -13.59 to -1.81; P = 0.01), which was an
important difference.

Time needed until improvement
Improvements were seen between four and eight weeks.
Duration of remission

Not assessed.

(69) Minocycline 45 mg versus minocycline 45 mg and topical azelaic
acid 15% gel
This comparison was evaluated in a single study assessed as at unclear risk of bias

(Jackson 2013). There was no statistically significant difference for any outcome
between the treatment arms. See Summary of findings table 18.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

Although only two adverse events were related to the study medication (upset
stomach and urticaria), 11/30 in the minocycline only group reported an adverse
event compared to 16/30 in the combined treatment group (RR 0.69, 95% CI1 0.39 to
1.22).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
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The mean change from baseline in the IGA (0 = clear, 5 = very severe) was -2.00
(SD 0.63) for both groups (MD 0.00, 95% CI -0.32 to 0.32).

Assessment of erythema or telangiectasia, or both, at end of study

Erythema was evaluated with the CEA scale (0 = none, 4 = severe fiery redness)
and scored -3.00 (SD 2.68) in the minocycline only group compared to -4.00 (SD
1.90) in the minocycline with azelaic acid group (MD 1.00, 95% CI -0.18 to 2.18).

Lesion counts

In both groups there was an important reduction in lesion counts of 11.00 (SD 4.49)
in the minocycline group and 12.00 (SD 3.00) in the comparator group (MD 1.00,
95% CI -0.93 to 2.93).

Time needed until improvement

Although this was not a pre-specified outcome, improvement was seen in both arms
at four weeks.

Duration of remission

Not assessed.
(70) Oral metronidazole and topical hydrocortisone 1% cream versus
oral placebo and topical hydrocortisone 1% cream

Only one study (Pye 1976) assessed as at unclear risk of bias provided outcome
data for these interventions.

Primary outcomes

Change in HRQOL at end of study

Not assessed

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

Adverse events were confined to two participants in the metronidazole plus
hydrocortisone group and one participant in the placebo group (RR 1.87, 95% CI
0.19 to 18.38).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Although the study was inadequately reported, the data available for this outcome
indicated that oral metronidazole appeared to be almost four times more effective
than placebo. Ten of the 15 participants treated with oral metronidazole plus
hydrocortisone showed an improvement in severity scores compared with only 2/14
in the placebo plus hydrocortisone group (RR 4.64, 95% CI 1.23 to 17.68; P = 0.02;
NNTB = 2, 95% CI 2 to 5).
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Assessment of erythema or telangiectasia, or both, at end of study
Not assessed.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(71) Dapsone 5% gel twice daily plus 100 mg/day doxycycline versus
metronidazole 0.75% gel twice daily plus 100 mg/day doxycycline
These treatments were evaluated in a study (Faghihi 2015) assessed as high risk of

bias as two of the predefined outcomes in the protocol were not addressed in the
publication.

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study

Participants used a VAS scale (0 to 10 with higher being worse) to rate the severity
of their rosacea. The mean change from baseline after 12 weeks in the group (28)
treated with dapsone gel and doxycycline was -0.90 (SD 1.17) compared with -1.60
(SD 1.30) in the group treated with metronidazole gel and doxycycline (MD 0.70,
95% CI 0.05 to 1.35; P = 0.03) which favoured treatment with metronidazole gel and
doxycycline.

Proportion of participants who reported an adverse event throughout the study
period

This outcome was prespecified in the protocol but not addressed in the reference
(selective reporting see Assessment of risk of bias in included studies for this
specific study).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Mean change from baseline in IGA was -0.60 (SD 0.57) in the dapsone gel plus
doxycycline group and similar reduction (-0.60, SD 0.80) was seen in the control
group (MD 0.00, 95% CI -0.36 to 0.36; P = 1.00).

Assessment of erythema or telangiectasia, or both, at end of study

Not assessed.
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Lesion counts

The reduction in lesion count was 3.90 (SD 4.44) in the group treated with dapsone
gel and doxycycline versus a reduction of 5.10 (SD 4.78) in the group treated with
metronidazole gel and doxycycline (MD 1.20, 95% CI -1.22 to 3.62; P = 0.33).

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

Systemic interventions: studies with oral antibiotics compared with
topical treatments

(72) Topical metronidazole versus oral (oxy)tetracycline

Four studies at unclear risk of bias were included in this comparison. Nielsen 1983b
investigated the effects of metronidazole 1% cream versus oral oxytetracycline for
the treatment of rosacea. The other two studies, Veien 1986 and Schachter 1991,
utilised tetracycline instead of oxytetracycline. In Monk 1991 metronidazole gel
0.75% was compared with oxytetracycline.

Although the quality of reporting of these studies was generally poor, they indicated
that there was no statistically significant difference in effectiveness between
metronidazole cream and (oxy)tetracycline. The Schachter 1991 study was
assessed as being at high risk of bias and provided only very limited data. See
Summary of findings table 19.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

Based on these assessments no statistically significant difference in efficacy could
be demonstrated. Data from two pooled studies (Monk 1991; Nielsen 1983b) showed
that 30/41 participants in the topical metronidazole group considered themselves
improved versus 33/40 in the oxytetracycline group (RR 0.90, 95% CI 0.66 to 1.23; I2
= 33%); see Analysis 10.1). In Schachter 1991 no exact data were provided other
than that "both groups considered their condition much improved".

Proportion of participants who reported an adverse event throughout the study
period

No adverse events were reported in Nielsen 1983b. In both groups in Monk 1991 two
participants reported flaking of the skin and two experienced gastrointestinal
problems. It was unclear how many participants were randomised in Schachter 1991
to each group, but 12 participants reported an adverse event in the metronidazole
group and nine in the tetracycline group. In Veien 1986 7/38 participants in the
metronidazole group reported an adverse event (skin irritation (4), skin dryness (1),
stinging (2)) and 10/38 in the tetracycline group (skin irritation (4), skin dryness (4),
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stinging (2)). Pooled data for Monk 1991; Nielsen 1983b; Veien 1986 demonstrated
a RR of 0.80 (95% CI1 0.40 to 1.62; 12 = 0%; see Analysis 10.2)

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

These were in agreement with the participants' assessments and showed no
statistically significant difference between the two interventions RR (0.95, 95% CI
0.70 to 1.29; 12 = 43%); see Analysis 10.3). No baseline data were provided in
Schachter 1991, making the data unusable.

Assessment of erythema or telangiectasia, or both, at end of study

In Monk 1991 all participants (16) showed improvement in erythema in the
metronidazole group compared to 9/17 in the oxytetracycline group. The mean
erythema score reduced from 2.5 to 1.1 in the metronidazole group and from 2.4 to
1.1 in the oxytetracycline group. No exact data were provided in Nielsen 1983b but it
was stated that "the reduction of erythema was the same in both groups, and the
number and extent of telangiectases were unchanged". In Schachter 1991 no
differences in erythema nor telangiectasia were seen in either group. In Veien 1986
the percentages of no improvement of erythema after 8 weeks were 11.1% in the
metronidazole group versus 12.5% in the tetracycline group.

Lesion counts

In Monk 1991 at baseline the metronidazole group had a mean papule and pustule
count of 25 (mean grade 3.7) versus a mean count of 20 (mean grade 2.9) in the
oxytetracycline group. By week nine both treatment groups had shown a reduction of
more than 50%, with 100% clearing in 75% versus 66% respectively; while the mean
papule and pustule grade had fallen to 1.3 versus 1.1. In Nielsen 1983b the
investigators stated that "the reduction of papules and pustules was the same in both
groups”. In Schachter 1991 a decrease of 68% in papule count was seen in the
metronidazole group and 77% in the tetracycline group; for pustules the percentage
decrease was 53% and 61% respectively. In Veien 1986 only medians were
provided, and at week eight the median for inflammatory lesions was 11.1 for
metronidazole versus 0 in the tetracycline group.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(73) Topical ciclosporin emulsion twice daily vs doxycycline 100 mg
twice daily first month followed by two months once daily for ocular
rosacea

One study assessed as at high risk of bias evaluated this comparison in participants
with ocular rosacea with a study duration of three months (Arman 2015). For all
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outcomes ciclosporin emulsion performed better than doxycycline. See Summary of
findings table 20

Change in HRQOL at end of study

The Ocular Surface Disease Index (OSDI) (scale 0 to 100, 100 = worst) was used.
The mean change from baseline was -20.04 (SD 8.06) for the 19 participants in the
ciclosporin group versus -11.22 (SD 9.20) for the 19 participants in the doxycycline
group (MD -8.82, 95% CI -14.32 to -3.32; P = 0.002).

Participant-assessed changes in rosacea severity at end of study

Participants used the Symptom score (0 to 9, higher is worse) to assess ocular
rosacea severity. In the ciclosporin group a score reduction of 5.32 (SD 1.25) was
seen, compared to a reduction of 3.47 (SD 1.12) in the doxycycline group (MD -1.85,
95% CI -2.60 to -1.10; P < 0.00001).

Proportion of participants who reported an adverse event throughout the study
period

Not assessed.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Several instruments were used to assess this outcome. The Eyelid score (0 to 9,
higher is worse) showed a reduction of 2.68 (SD 0.82) in the ciclosporin group
versus a reduction of 1.58 (SD 0.96) in the doxycycline group (MD -1.10, 95% -1.67
to -0.53; P = 0.0001). The Cornea/conjunctival sign score was also used (0 to 9,
higher is worse) and showed reductions of 2.58 (SD 0.69) versus 2.05 (SD 0.52)(MD
-0.53, 95% CI -0.92 to -0.14; P = 0.007). The Schirmer's test (higher is better)
showed an increase of 4.58 mm (SD 2.46) in the ciclosporin group compared to 2.47
mm (SD 1.47) in the doxycycline group (MD 2.11, 95% CI 0.82 to 3.40; P = 0.001).
The last test was the tear break up time (TBUT) (higher is better) and the TBUT in
the ciclosporin group increased by 5.00 seconds (SD 2.69) compared to an increase
of 2.68 (SD 2.00) in the doxycycline group (MD 2.32, 95% CI 0.81t0 3.83; P =
0.003).

Assessment of erythema or telangiectasia, or both, at end of study
Not assessed.

Lesion counts
Not assessed

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

Studies with other systemic treatments
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(74) Isotretinoin 0.3 mg/kg per day versus doxycycline 100 mg once
daily for 14 days and then tapered to 50 mg once daily

One study assessed as at low risk of bias evaluated this comparison (Gollnick 2010),
see Summary of findings table 21. This study consisted of two phases, the first
phase was a dose finding study for isotretinoin, and the second phase compared 0.3
mg isotretinoin with doxycycline 100 mg 14 days and then tapered to 50 mg per day.
We have noted and reported that there was inconsistency in the denominators used
by the investigators in the per-protocol analyses for the different outcomes. See
‘Characteristics of included studies' and 'Table 3'.

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study

Data were presented, as reported, in a per-protocol analysis. In the group treated
with isotretinoin 0.3 mg/kg daily 102/129 participants considered themselves to have
achieved a good to excellent improvement compared to 85/132 in the doxycycline
group (RR 1.23, 95% CI 1.05 to 1.43; P = 0.009; NNTB = 7, 95% CI 4 to 25), which
was a statistically significant difference in favour of isotretinoin.

Proportion of participants who reported an adverse event throughout the study
period

In the isotretinoin group 30/147 participants reported adverse events compared to
26/152 in the doxycycline group (RR 1.19, 95% CI 0.74 to 1.92). There were more
gastrointestinal and respiratory complaints reported in the doxycycline group; and
cheilitis, dry mouth and lips were more frequent occurrences in the isotretinoin

group.
Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Data were presented based on a per-protocol analysis. A complete remission or
marked improvement was observed in 105/129 participants in the isotretinoin group
compared to 91/132 in the doxycycline group (RR 1.18, 95% CI 1.03 to 1.36; P =
0.02; NNTB =9, 95% CI 5 to 50), which was in concordance with the participant-
assessed changes.

Assessment of erythema or telangiectasia, or both, at end of study

Erythema was improved or "healed" in 105/142 participants in the isotretinoin group
compared to 112/143 in the doxycycline group (RR 0.94, 95% CI 0.83 to 1.08).

Telangiectasia improved or were "healed" in 56/142 of the participants isotretinoin
group versus 55/143 in the doxycycline group (RR 1.03, 95% CI1 0.77 to 1.37).

Lesion counts

There was an overall reduction of 16 lesions in the isotretinoin group compared to a
reduction of 13 in the doxycycline group.
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Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(75) Isotretinoin 0.25 mg/kg per day versus placebo once daily

One study at unclear risk of boas compared these treatments in difficult-to-treat
papulopustular rosacea (Sbidian 2016). Difficult-to-treat was defined as "cycline-
refractory or frequently relapsing" papulopustular rosacea. See Summary of findings
table 22.

Primary outcomes
Change in HRQOL at end of study

The Skindex-29 was used to measure this outcome (29-item dermatology specific
guestionnaire with each item scoring from never bothered (0) to always bothered
(100)). After four months the Skindex scores showed median relative variations of -
49.4% of the 108 participants treated with isotretinoin compared with -18.0% of the
48 participants in the placebo group (investigators reported "P = 0.002").

Participant-assessed changes in rosacea severity at end of study

Participants did not assess rosacea severity but did assess satisfaction on a VAS
scale from 0 to 100 (higher being better) and showed median values of 80 in the
isotretinoin group versus 9 in the placebo group.

Proportion of participants who reported an adverse event throughout the study
period

Treatment related adverse events were more frequently reported in the group treated
with isotretinoin (75/108 (69.4%)) than with placebo (21/48 (43.4%))(RR 1.59, 95%
Cl 1.12t0 2.24; P = 0.009; NNTH =4, 95% CI 2 to 11). Eczema, cheilitis, dry skin,
abdominal pain, myalgias/arthralgias and dry eyes, which are well known side effects
of isotretinoin, were reported in the active treatment group.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Dermatologist’'s assessment scale to evaluate treatment efficacy was used for this
outcome (0 = thorough disappearance of the lesions and 6 = very high number of
papules and/or pustules, possible presence of extended inflammatory
lesions/moderate-to-severe erythema/moderate-to-severe telangiectasia). The
number of participants that had score 0 (thorough disappearance of the lesions) or
score 1 (minor-few papules and/or pustules/slight-to-moderate residual
erythema/slight-to-moderate telangiectasia) was 66/108 (61.3%) in the isotretinoin
group compared to 6/48 (12.5%) in the placebo group (RR 4.89, 95% CI 2.28 to
10.49; P < 0.0001; NNTB = 2, 95% CI 2 to 3).

Assessment of erythema or telangiectasia, or both, at end of study
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No detailed data were provided but the investigators reported "No difference
between the 2 groups (isotretinoin vs. placebo group) was observed for the
associated symptoms (telangiectasia and erythema)".

Lesion counts

After four months 62/108 (57.4%) the participants treated with isotretinoin reached a
90% reduction in inflammatory lesion count versus 5/48 (10.4%) in the placebo
group RR 5.51 (95% CI 2.37 to0 12.83; P < 0.0001; NNTB =2, 95% CI 2 to 3). The
median reduction in lesion count was 13 lesions (92% reduction) in the isotretinoin-
treated group and 6 lesions in the placebo group (36%).

Time needed until improvement
Not assessed.
Duration of remission

Of the 62 participants in the isotretinoin-treated group who achieved at least a 90%
reduction of inflammatory lesions, 51 of them (82.3%) agreed to a four month
continued follow-up after end of treatment. In 27/51, rosacea relapsed with a median
of 15 weeks.

(76) Zinc sulphate versus placebo

Two studies provided data for this comparison (Bamford 2012; Sharquie 2006). No
SDs or exact data were reported in follow-up assessments in the study of Sharquie
2006 (study assessed as at high risk of bias). In Bamford 2012 (assessed as at
unclear risk of bias) there were no statistically significant differences for any outcome
between zinc sulphate 220 mg twice daily, whilst in Sharquie 2006 the authors
reported that zinc sulphate 100 mg three times a day was effective for rosacea.

Primary outcomes
Change in HRQOL at end of study

This was assessed with the RosaQolL (rated 1 to 5) in Bamford 2012. The baseline
value for the group treated with zinc sulphate (n = 22) was 3.10 (95% CI 2.88 to
3.50) and for the placebo group (n = 22) 3.29 (95% CI 3.06 to 3.53). At the end of
three months the score reduced to 2.90 (95% CI 2.67 to 3.12) in the zinc sulphate
group and to 2.99 (95% ClI 2.73 to 3.26) in the placebo group. The adjusted MD
between the groups was 0.07 (95% CI -0.14 to 0.27; P = 0.53).

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

The number of participants experiencing adverse events in Bamford 2012 was 17/27
in the group treated with zinc sulphate and 14/26 in the placebo group (RR 1.17,
95% CI1 0.74 to 1.85). In Sharquie 2006 the number of participants who reported an
adverse event in the zinc sulphate group was 3/13 compared to 0/12 for the placebo
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group (RR 6.50, 95% CI 0.37 to 114.12). Most of the adverse events reported in the
zinc sulphate group were gastric upset, nausea, discomfort and diarrhoea.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

In Bamford 2012 this was assessed with the Standard Grading System for Rosacea,
with a total severity score ranging from 0 to 12. At baseline, mean score for the zinc
sulphate group was 6.32 (95% CI 5.76 to 6.87), and reduced to 5.09 (95% CI 4.18 to
6.00). For the placebo group, he corresponding were 6.91 (95% CI 6.31 to 7.50), and
at 3 months 4.06 (95% CI 4.07 to 5.65). The adjusted MD between groups was 0.57
(95% C1 0.47 to 1.62; P = 0.28).

In Sharquie 2006

the physicians used the Disease severity score (Sharquie score). This scale gives an
individual score for the severity of erythema (as measured according to a colour
chart), the number of papules, pustules and telangiectasia, and the presence or
absence of rhinophyma. In the zinc sulphate group decreased from 8 (SD 2.0) at
baseline to 1.6 (no SD provided) and in the placebo group an increase from 7 (SD
1.3) at baseline to 7.6 (no SD provided) was reported. Although no details were
provided the investigators reported that for the nine participants with ocular rosacea
"all eye involvement disappeared after 3 months' treatment with zinc sulphate”.

Assessment of erythema or telangiectasia, or both, at end of study

This was not assessed in Bamford 2012. In Sharquie 2006 the authors reported an
improvement in the zinc sulphate group but no exact data were provided.

Lesion counts

This outcome was not assessed in Bamford 2012. The numbers of papules and
pustules were not reported in Sharguie 2006 and although the investigators reported
improvements in the zinc sulphate group this was not supported by the data in the
figures.

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(77) Oral ivermectin with oral metronidazole versus oral ivermectin

These treatments were assessed in Salem 2013 but the report only provided limited
data and was assessed as at high risk of bias.

Primary outcomes
None of our primary outcomes were assessed.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
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A marked improvement or complete remission was seen in 47/60 participants in the
oral ivermectin only group compared to 59/60 in the combined treatment group (RR
0.80, 95% CI1 0.69 to 0.91; P = 0.001; NNTB =5, 95% ClI 4 to 12). This was
statistically significant in favour of the combined treatment. Although no details were
provided regarding signs and symptoms of ocular rosacea, the investigators reported
that "combined therapy was superior in decreasing the D. folliculorum count in all
groups and in reducing the mite count to the normal level in rosacea and in anterior
blepharitis”.

Assessment of erythema or telangiectasia or both at end of study
Not assessed.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(78) Rilmenidine 1 mg once daily versus placebo

Only one study assessed as at unclear risk of bias examined this comparison
(Grosshans 1997).

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study

Six out of 15 participants in the rilmenidine group considered their rosacea improved
compared with 6/19 in the placebo group (RR 1.27, 95% CI 0.51 to 3.14). Based on
these data rilmenidine appeared to be of limited effectiveness when compared to
placebo.

Proportion of participants who reported an adverse event throughout the study
period

Although only mild adverse events were reported, there was no statistically
significant difference in the number of participants experiencing adverse events, that
is 8/15 (rilmenidine) versus 8/19 (placebo) (RR 1.27, 95% CI 0.62 to 2.57).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

The physicians' assessments indicated that 5/15 participants in the rilmenidine group
versus 1/19 in the placebo group showed improvement (RR 6.33, 95% CI 0.83 to
48.59), which was in line with the participants' assessments that rilmenidine was not
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considered to be effective. There was a tendency towards fewer flushing episodes in
the rilmenidine group. The mean decrease in number of flushes was 13 versus 5
(rilmenidine and placebo respectively). No SDs were reported in this study.

Assessment of erythema or telangiectasia, or both, at end of study

There was no apparent difference in facial redness between the groups but no exact
data were reported.

Lesion counts

The number of participants with at least a 50% reduction in lesion count was 10/15 in
the rilmenidine group versus 11/19 with placebo (decrease in lesion count 1 versus 2
and no SDs were provided).

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(79) Dark sulphonated shale oil versus placebo

One study assessed as at unclear risk of bias evaluated the effectiveness of this
intervention but it was only available as an abstract, which provided very limited and
largely unusable data (Koch 1999).

Primary outcomes

Change in HRQOL at end of study

Participant-assessed changes in rosacea severity at end of study
Neither of the above outcomes were assessed.

Proportion of participants who reported an adverse event throughout the study
period

No side events were reported in any group.
Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

No data were provided but the authors reported that there was a statistically
significant difference in favour of dark sulphonated oil.

Assessment of erythema or telangiectasia, or both, at end of study

It was reported by the investigators that there was a statistically significant difference
in reduction of erythema in favour of the active treatment group.

Lesion counts
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Lesion counts reduced from 15.9 to 4.3 in the treatment group and 16.1 to 14.1 in
the placebo group (investigators reported P < 0.0001).

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.

(80) Omega 3 fatty acids (180 mg eicosapentaenoic acid (EPA) and 120
mg docosahexaenoic acid (DHA) in one capsule) twice daily two
capsules versus placebo twice daily two capsules for dry eyes in
rosacea

One study assessed as at unclear risk of bias examined this comparison in
participants with rosacea and suffering from dry eyes (Bhargava 2016). For all

outcomes that were addressed, omega 3 fatty acids performed better than placebo.
See Summary of findings table 23.

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study

Participants in this study used the Dry Eye questionnaire and Scoring System
(DESS) to evaluate this outcome (score of 0—6 was mild, 6.1-12 moderate, and
12.1-18 severely symptomatic dry eye). The mean change from baseline was -5.30
(SD 1.52) in the 65 participants treated with omega 3 fatty acids compared with -0.20
(SD 1.59) in the 65 participants treated with placebo (MD -5.10, 95% CI -5.63 to -
4.57; P <0.00001).

Proportion of participants who reported an adverse event throughout the study
period

Not assessed.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

This outcome was assessed using several instruments. The mean change from
baseline in Meibom gland score (lower score is better) was -1.30 (SD 0.63) in the
omega 3 fatty acid group versus -0.02 (SD 0.80) in the placebo group (MD -1.28,
95% CI -1.53 to -1.03; P < 0.00001) favouring omega 3 fatty acids. The tear break up
time (TBUT) (higher is better) was also assessed and showed an increase of 3.1
seconds (SD 1.15) in the group treated with omega 3 fatty acids and a change of -
0.20 seconds (SD 1.39) in the placebo group (MD 3.30 seconds, 95% CI 2.86 to
3.74; P <0.00001). The last instrument used was the Schirmer's score (higher is
better) and demonstrated an increase of 1.40 mm (SD 3.1) in the group treated with
omega 3 fatty acids compared with a reduction of 0.30 mm (SD 3.2) in the placebo
group (MD 1.70 mm, 95% CI 0.62 to 2.78; P = 0.002).
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Assessment of erythema or telangiectasia, or both, at end of study
Not assessed

Lesion counts
Not assessed.

Time needed until improvement

After one month there was already a small improvement seen, but improvement
clearly increased over time.

Duration of remission

Not assessed.

(81) Ondansetron 8 mg twice daily versus placebo

A single study assessed as at unclear bias was not published but provided some
data for this comparison (EUCTR2006-003707-40-DE). Ondansetron did not appear
to be more effective than placebo in participants with erythematotelangiectatic
rosacea.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

After four weeks 7/24 participants treated with ondansetron considered themselves
to be moderately to markedly improved compared with 10/26 in the placebo group
(RR 0.76, 95% CI 0.34 to 1.67).

Proportion of participants who reported an adverse event throughout the study
period

Not assessed.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Not assessed.

Assessment of erythema or telangiectasia, or both, at end of study
This outcome was assessed with the erythema score (0 = none to 3 = severe). The
reduction in the group treated with ondansetron was 1.13 (SD 1.60) versus a
reduction of 1.69 (SD 0.88) in the placebo group (MD 0.56, 95% CI -0.16 to 1.28).

Lesion counts

Participants did not have inflammatory lesions at baseline and median lesion count
remained zero for both groups.

112



e Time needed until improvement
Not assessed.
e Duration of remission

Not assessed as no effect could be demonstrated.

(82) Famotidine 40 mg twice daily versus placebo twice daily

One study assessed as at unclear risk of bias evaluated these treatments in
participants with erythematotelangiectatic rosacea (EUCTR2009-013111-35-DE).
The conclusion of the study report was that both famotidine 10 mg twice daily and
famotidine 40 mg twice daily did not demonstrate superior efficacy to placebo. We
report here only the data of famotidine 40 mg twice daily versus placebo twice daily.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

In the 24 participants treated with famotidine 40 mg twice daily 16 reported adverse
events versus 17/27 treated with placebo (RR1.06, 95% CI 0.71 to 1.59). Gastro-
intestinal complaints were reported most often.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Not assessed.

o Assessment of erythema or telangiectasia, or both, at end of study
This outcome was assessed with the cheek-combined severity score (total sum
score of 4 areas: cheeks, chin and forehead; scores from 0 to 4 for each area with
higher being worse). The reduction in the famotidine group was 1.96 (SD 1.5) versus
a reduction of 2.07 (SD 1.5) resulting in a MD of 0.11 (95% CI -0.71 to 0.93).

« Lesion counts
Not assessed.

e Time needed until improvement
Not assessed.

o Duration of remission

Not assessed.
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(83) Laropiprant 100mg once daily versus placebo once daily

These treatments were evaluated in participants with erythematotelangiectatic
rosacea in a single study assessed as at unclear risk of bias (Krishna 2015). The
investigators concluded "Laropiprant in comparison to a placebo did not alleviate the
symptoms of erythematotelangiectatic rosacea"”.

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study

Participants used the Patient Self-Assessment (PSA) Questionnaire to evaluate this
outcome. The mean change from baseline was -14.81 (SD 14.43) in the 27
participants of the laropiprant group versus -13.0 (SD 13.67) in the 29 participants in
the placebo group (MD -1.81, 95% CI -9.18 to 5.56).

Proportion of participants who reported an adverse event throughout the study
period

The investigators reported "The only adverse event reported for more than one
subject was nasopharyngitis, which was reported for three subjects in the placebo
group and no subjects in the laropiprant group. All adverse events were considered
unlikely to be related to study medication. All adverse events except one were
considered to be mild".

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Not assessed.

Assessment of erythema or telangiectasia, or both, at end of study
This outcome is assessed with Clinician's Erythema Assessment scale for 5 facial
areas with a maximum score of 20. The reduction was 2.70 (SD 2.06) in the 27
participants of the laropiprant group compared with 3.20 (SD 2.10) in the 29
participants of the placebo group (MD 0.50, 95% CI -0.59 to 1.59).

Lesion counts

Not reported, although this was a prespecified outcome (see 'Risk of Bias' under
Characteristics of included studies for this study).

Time needed until improvement
Not assessed.
Duration of remission

Not assessed.
Other interventions: studies with laser or light-based treatment
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(84) Dual wavelength laser system (595 + 1064 nm) versus 595 nm
pulsed dye laser (PDL) or Nd:YAG laser

One study (Karsai 2008) assessed as at unclear risk of bias evaluated the efficacy of
these treatments for telangiectasia on the nose. Dual wavelength laser was allocated
to one side of the nose, and PDL or Nd:YAG on the other side. As only limited data
were available we have not reported the data for these three treatments based on
the individual comparisons.

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

Adverse events included transient purpura and immediate post-treatment erythema.
The investigators stated "there was no significant between-group difference in the
incidence of treatment related adverse effects".

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Not assessed.

Assessment of erythema or telangiectasia, or both, at end of study
Dual wavelength laser resulted in an improvement in 18/20 sides of the nose versus
2/10 sides treated with PDL and 2/10 sides treated with Nd:YAG, an RR of 4.5 in
favour of the dual wavelength treatment over both single wavelength therapies.
Lesion counts
Not assessed.
Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(85) Pulsed dye laser (PDL) versus dual wavelength long-pulsed 755-nm
alexandrite/1,064-nm Nd:YAG laser (LPAN)

Treatments with these lasers were examined in a single study assessed as at high
risk of bias (Seo 2016). There was no to little difference in efficacy and safety
between the two lasers for each outcome.

Primary outcomes
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Change in HRQOL at end of study
Not assessed.
Participant-assessed changes in rosacea severity at end of study

Participants did not evaluate rosacea severity but did comment on treatment
satisfaction. In the group treated with PDL 16/25 reported that satisfaction was good
or excellent versus 14/24 in the dual wavelength laser group (RR 1.10, 95% CI 0.70
to 1.72).

Proportion of participants who reported an adverse event throughout the study
period

Erythema as adverse event was seen in 10/19 in the PDL group versus 12/18 in the
comparator group (per-protocol analysis)(RR 0.79, 95% CI 0.46 to 1.35)

Crusts were reported in 6/19 in the PDL group and 2/18 in the dual wavelength laser
group (RR 2.84, 95% CI 0.66 to 12.30). The remaining adverse events such as
crusts, hyperpigmentation, vesicles, dryness, itch and tightening were mentioned in
18/19 participants in PDL group and 17/18 in the dual wave length laser group (RR
1.00, 95% CI 0.86 to 1.17).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Physicians considered 17/25 in the PDL group to be improved or much improved
versus 16/24 in the comparator group (RR 1.02, 95% CI 0.69 to 1.51).

Assessment of erythema or telangiectasia, or both, at end of study

The erythema index reduced by 0.51 (SD 1.70) in the PDL group and 0.63 (SD 1.16)
in the dual wavelength laser group (MD 0.12, 95% CI -0.69 to 0.93).

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(86) Pulsed dye laser (PDL) versus Nd:YAG laser

In this within-participant study assessed as at unclear risk of bias, the cheek on one
side of the face was treated with PDL and the other side with Nd:YAG (Alam 2013).
See Summary of findings table 24.

Primary outcomes
Change in HRQOL at end of study
Not assessed.
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Participant-assessed changes in rosacea severity at end of study

According to the participants, redness improved by a mean of 52% on the PDL
treated site and 34% on the Nd:YAG treated site with a MD of -18.0% (95% CI -34.6
to -1.94; P = 0.03).

Proportion of participants who reported an adverse event throughout the study
period

Two participants experienced post-treatment swelling and dropped out of the trial. A
VAS was used to assess pain, and a score of 3.87 was recorded on the PDL treated
side and 3.07 on the Nd:YAG side, which according to the investigators was
statistically significant in favour of Nd:YAG (P = 0.0028).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Not assessed.

Assessment of erythema or telangiectasia, or both, at end of study
Erythema was assessed with a spectrophotometer and there was a reduction of
8.9% on the PDL treated side compared to a lower reduction of 2.5% on the Nd:YAG
treated side, with a MD of -6.4 (95% CI -11.6 to -1.2; P = 0.02).

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(87) Pulsed dye laser (PDL) versus intense pulsed light therapy (IPL)
versus no treatment

Very limited and largely unusable data were reported in this single within-participant
study which addressed these interventions (Neuhaus 2009). The investigators
concluded that both PDL and IPL were equally effective for erythematotelangiectatic
rosacea. The study was assessed as at high risk of bias.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

The efficacy of treatment and improvement in symptoms was assessed on a VAS.
The patrticipants rated a reduction of 3.2 for erythema on the side treated with PDL,
and a reduction of 3.6 on the IPL treated side. The investigators reported that this
was statistically significant compared to no treatment (P < 0.05), however no data
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were provided for the untreated group. They also concluded that there was no
statistically significant difference between PDL and IPL.

Proportion of participants who reported an adverse event throughout the study
period

Not assessed.

Secondary outcomes

Physician-assessed changes in rosacea severity at end of study
Not assessed.

Assessment of erythema or telangiectasia, or both, at end of study

No statistically significant reduction in erythema, compared to no treatment, was
seen in the spectrophotometer assessments for PDL and IPL, except for IPL on the
cheek (investigators reported P = 0.04).

The investigators also graded telangiectasia and erythema on a 4-point Likert scale
and, although they did not provide specific data, stated that compared to the
untreated control there were statistically significant differences in favour of PDL and
IPL of the overall telangiectasia score and erythema score (P < 0.01), but not
between PDL and IPL.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(88) Long pulsed dye laser (LPDL) versus intense pulsed light (IPL)
therapy

Whilst in the previous comparison the emphasis was on comparing LPDL or IPL to
no treatment, in this within-participant study with 40 participants these treatments
were compared against each other (Nymann 2010). See also Summary of findings
table 25. The study was assessed as at high risk of bias.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

Satisfaction with treatment was scored on a VAS with 0 being a poor and 10 an
excellent result. The median score (with 10% and 90% percentiles) at end of
treatment was 8 (2, 10) for LPDL treatment and 7 (2, 10) for the IPL treated side
(investigators reported P = 0.05).
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Proportion of participants who reported an adverse event throughout the study
period

Pain was also assessed on a VAS with 0 being no pain and 10 worst imaginable

pain. The median scores and their 10% and 90% percentiles were 4 (2, 6) for LPDL
and 7 (2, 10) for IPL, indicating that LPDL was less painful (investigators reported P

< 0.001).

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Not assessed.

Assessment of erythema or telangiectasia, or both, at end of study
For the LPDL treated side 18 had an excellent response (75% to 100% vessel
clearance) and 12 a good response (50% to 74% clearance), while for the IPL
treated side 11 had an excellent response and 19 a good response.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.
Other treatments or treatment combinations

(89) Pulsed dye laser (PDL) combined with tacrolimus ointment versus

tacrolimus ointment

These treatment modalities were evaluated in one study (Huang 2012) assessed as

at high risk of bias.

Primary outcomes

Change in HRQOL at end of study

Participant-assessed changes in rosacea severity at end of study
Neither of the above outcomes were assessed.

Proportion of participants who reported an adverse event throughout the study
period

The data for this outcome were inadequately reported. Four participants reported
local reactions to tacrolimus, and in the combined treatment group erythema and

purpura, which are well known side effects of PDL therapy.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
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Treatment was rated to be very effective (effective rate 60% to 89%) or cured
(effective rate 2 90%) in 24/30 participants treated with PDL combined with
tacrolimus and in 18/30 of the participants treated with tacrolimus only (RR 1.33,
95% CI 0.95 to 1.88).

Assessment of erythema or telangiectasia or both at end of study
Not assessed separately.

Lesion counts
Not assessed separately.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.
(90) Pulsed dye laser (PDL) combined with pretreatment of niacin cream
versus PDL

A single within-participant study assessed as at high risk of bias provided data for
this comparison (Kim 2011).

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

Satisfaction with treatment was scored on a VAS (10 highest satisfaction). At the end
of treatment, VAS score was 5.06 (SD 2.73) for the combined treatment on the
halves of 18 faces compared to 3.67 (SD 2.06) on the PDL only treated other halves
of 18 faces. The data were aggregated and analysed as PDL with combined
treatment versus PDL alone, but because no adjustments were made to account for
the within-participant variation we have only presented the summary statistics.

Proportion of participants who reported an adverse event throughout the study
period

All participants experienced transient erythema and oedema after exposure to laser,
but without scarring, infections, crusting or hyperpigmentation in the treated areas.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Not assessed.

Assessment of erythema or telangiectasia, or both, at end of study
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Objective assessments of erythema were made using polarization colour imaging,
rated on an erythema scale (100 to 1000), in addition to subjective improvement of
erythema which was assessed on a 4-point Likert scale.

The reduction on the objective erythema scale was 29.2 for the PDL + niacin cream
and 18.4 for the PDL only group, which were both important, but according to the
investigators the difference was not statistically significant. In the subjective
assessments where improvement was scored on a Likert scale from 0O to 3 (with 3
being an excellent improvement), 76% to 100% showed a score of 1.65 (SD 1.01) for
the combined treatment group versus 0.87 (SD 0.76) for the PDL only group.

On the combined treatment side, 10 sides showed an improvement of more than
50% and three showed a > 75% improvement whilst on the side treated with only
PDL just three showed an improvement of more than 50% and none an improvement
of more than 75%.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.
(91) Hydroxychloroquine 0.2 gram twice daily and after 4 weeks a single
treatment with PDL versus hydroxycloroquine 0.2 gram twice daily

This comparison was evaluated in a single study assessed as at high risk of bias
(Zhang 2017) which provided very limited data for our review.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study
Not assessed.

Proportion of participants who reported an adverse event throughout the study
period

Not assessed.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study
Not assessed.

Assessment of erythema or telangiectasia, or both, at end of study
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Of the 32 participants that received the combined treatment, 28 were markedly
improved and 2 cured, compared with 21/33 that were markedly improved in the
hydroxychloroquine only group (RR 1.47, 95% CI 1.12 to 1.94; P = 0.005; NNTB = 3,
95% CIl 2 t0 9).

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

(92) Radiofrequency versus PDL

This comparison was evaluated in one within-patient study assessed as at unclear
risk of bias (Kim 2017).

Primary outcomes
Change in HRQOL at end of study
Not assessed.

Participant-assessed changes in rosacea severity at end of study

Rosacea severity was not assessed by the participants but they did assess
satisfaction. About the side of the face that was treated with radiofrequency 16/30
(53%) participants were satisfied to very satisfied compared with 15/30 (51%) that
were satisfied to very satisfied about the PDL treated side (crude RR 1.07)

Proportion of participants who reported an adverse event throughout the study
period

Pain was assessed on a VAS scale (0-10, higher is worse). No SD's were provided
but radiofrequency scored 1.8 and PDL 2.3. Furthermore the authors reported
"There were no noticeable adverse events such as pigmentation or scarring in either
of the treated areas. All patients experienced transient erythema and edema
immediately after each treatment, which resolved within a few hours without special
management"”.

Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Rosacea severity was scored with the scorings system of the National Society
Expert Committee's guideline of symptoms (Wilkin 2004). For each symptom the
score ranged from O (absent) to 3 (severe). The physicians considered that 21 sides
of 30 had at least a 50% clearance with radiofrequency treatment compared with 22
sides of 30 treated with PDL (crude RR 0.95). The total score of the rosacea severity
went from 13.9 to 8.2 on the radiofrequency side and from 13.8 to 7.2 on the PDL
treated side.
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Assessment of erythema or telangiectasia, or both, at end of study

This outcome was assessed with the erythema index and there was a reduction of
27% on the side treated with radiofrequency and a reduction of 31% on the side
treated with PDL.

Lesion counts
Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.
(93) Fractional microneedling radiofrequency treatment versus no
treatment

The study of Park 2016 was also a within-participant study assessed as at unclear
risk of bias. evaluated the efficacy of this treatment in 21 participants.

Primary outcomes

Change in HRQOL at end of study

Not assessed.

Participant-assessed changes in rosacea severity at end of study

Subijective therapeutic effectiveness (0 = no effect and 10 = most effective) was used
by the participants to rate this outcome. And at the treated side they scored 5.9 (SD
1.7) which was considered to be moderate subjective effectiveness.

Proportion of participants who reported an adverse event throughout the study
period

Not assessed.
Secondary outcomes
Physician-assessed changes in rosacea severity at end of study

Physicians considered that 17/21 sides treated with fractional microneedling
radiofrequency were improved. The IGA score was 2 which indicated a 11% to 20%
improvement. For the untreated side it was 0.38 which was somewhere between no
improvement and 10% improvement.

Assessment of erythema or telangiectasia, or both, at end of study
Reduction in erythema was evaluated with the erythema index which decreased by
13.6% on the treated side versus no decrease on the contralateral and untreated

side.

Lesion counts
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Not assessed.

Time needed until improvement
Not assessed.

Duration of remission

Not assessed.

Discussion

Summary of main results

One hundred and fifty two studies were included in this updated version of the
review. There was a small increase in the number of studies which reported our first
primary outcome 'change in quality of life' and the improvements reported were
mostly small, and did not meet the minimal important difference. There was little
change in the number of studies (approximately half) addressing participants'
assessments of improvement in rosacea severity, which was one of the other
primary outcomes in this review. These participants' assessments were generally in
concordance with those of the physicians, with minimal differences between the
ratings. Adverse events were reported in more than half of the studies, although the
data were often very limited and frequently incomplete.

More than half the studies focused on papule and pustule counts which, although
they may provide a quantifiable, objective and a readily visible outcome, are
generally considered to be a clinician reported outcome. Rosacea is a chronic skin
disease and the importance of self-assessments by the participants of the
effectiveness of the interventions should not be underestimated because rosacea is
easily evaluable by patients. Almost three quarter of the studies evaluated erythema,
using a variety of scales, principally Likert scales, but there was a lack of uniformity
in their ratings making interpretations in any of the relevant comparisons more
difficult.

In day-to-day practice, clinicians and patients need to know how rapidly lesions will
respond to treatment and, once an optimal response has been achieved, how long
this will last. Although these are key issues in clinical decision making, the time to
response (which was one of our secondary outcomes) was not a pre-specified
outcome in any of the included studies. However, in a few instances it was possible
to estimate this from interim reported data. Duration of remission was only assessed
and reported in eleven of the studies.

Pooling of data was not feasible for most of the treatment options, and was only
feasible for several outcomes in the trials which evaluated:

topical brimonidine versus placebo (see Summary of findings table 1) showing high
certainty evidence for efficacy of brimonidine when compared with placebo and
moderate certainty evidence that there was little to no difference in safety

topical oxymetazoline versus placebo (see Summary of findings table 2) showing
moderate certainty evidence for efficacy of oxymetazoline when compared with
placebo and and moderate certainty evidence that there was little to no difference
in safety
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topical metronidazole versus placebo (see Summary of findings table 3) showing
low to moderate certainty evidence for efficacy of metronidazole when compared
with placebo and moderate certainty that there was little to no difference in safety
topical azelaic acid versus placebo (see Summary of findings table 4)
demonstrating high certainty for efficacy of azelaic acid when compared with
placebo and moderate certainty that there was little to no difference in safety
topical ivermectin versus placebo (see Summary of findings table 5) demonstrating
moderate to high certainty evidence for efficacy of topical ivermectin when
compared with placebo and moderate certainty evidence that there was little to no
difference in safety. Furthermore, topical ivermectin increases the number of
participants experiencing their rosacea had no effect on quality of life (high certainty
evidence).

oral doxycycline versus placebo (see Summary of findings table 13) showing low to
high certainty evidence for efficacy of oral doxycycline when compared with
placebo and moderate certainty that oral doxycycline 40 mg probably increases the
number of participants reporting an adverse event slightly

whether azelaic acid or topical metronidazole is most effective still needs to be
established because the results from three of the studies (Elewski 2003; Maddin
1999; Wolf 2006) were contradictory (moderate certainty evidence, see Summary
of findings table 6)

topical ivermectin was slightly more effective than topical metronidazole (moderate
to high certainty evidence) with no difference in safety (moderate certainty
evidence, see Summary of findings table 7)

oral (oxy)tetracycline was compared with topical metronidazole in four studies
(Monk 1991; Nielsen 1983b; Schachter 1991; Veien 1986) and showed no
statistically significant difference between the two treatment modalities for any
outcome, with the certainty of the evidence rated as low for the outcomes listed
(see Summary of findings table 19)

Although most comparisons were evaluated in single studies, we provide 'Summary
of findings' tables for the most current and more frequently prescribed therapies as
we considered these the most useful for clinical decision making. We did not provide
'Summary of findings' tables for treatments that are not favoured or no longer
favoured, as their data would be of limited to no use.

Topical clindamycin was not more effective than placebo (see Summary of findings
table 8) and also with no difference in safety (low to moderate certainty evidence).
Topical clindamycin phosphate combined with tretinoin was not considered to be
effective compared to placebo (moderate certainty of the evidence) (see Summary of
findings table 9).

Minocycline foam was more effective based on physician-assessments and in
reduction of lesion counts than placebo foam with no or little difference in number of
participants experiencing an adverse event (moderate certainty evidence)(see
Summary of findings table 10).

For the comparisons assessing oral treatments, there was low certainty evidence
that tetracycline is effective but this was based on two older studies which were of
short duration (Summary of findings table 12). The newer tetracyclines such as
doxycycline and minocycline were evaluated in several comparisons but mainly at
the lower dose. The anti-inflammatory dose of 40 mg doxycycline was shown to be
as effective as 100 mg doxycycline but with one quarter of the side effects (low
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certainty evidence) (see Summary of findings table 16). There was no statistically
significant difference in effectiveness or safety when low dose doxycycline was
combined with either topical metronidazole or azelaic acid (Summary of findings
table 17). There was very low certainty evidence from one study assessed as at high
risk of bias that doxycycline 100 mg was as effective as azithromycin (Summary of
findings table 15). Unfortunately we were unable to locate and include further studies
evaluating the effectiveness of azithromycin, even though this is a frequently
prescribed drug for rosacea. Minocycline 100 mg was non-inferior to doxycycline 40
mg based on a non-inferiority trial (low to moderate certainty evidence; Summary of
findings table 14). Low dose minocycline 45 mg either combined with topical azelaic
acid gel or as stand-alone therapy was effective for papulopustular rosacea (low
certainty evidence)(see Summary of findings table 18).

Isotretinoin is frequently prescribed 'off-label’ for rosacea, and we were able to
include two RCTs evaluating low dose oral isotretinoin. One study was conducted in
"difficult-to-treat cases" (cycline refractory or frequently relapsing) and demonstrated
that 0.25 mg/kg of isotretinoin was more effective but with probably more adverse
events than placebo (very low to high certainty evidence for the various outcomes;
Summary of findings table 22). Another study compared the effectiveness of
isotretinoin 0.3 mg/kg with doxycycline 100 mg. Low dose isotretinoin was
considered by both participants and physicians to be slightly more effective than
doxycycline 50 to 100 mg (moderate to high certainty of the evidence; see Summary
of findings table 21). Although there was no statistically significant difference in the
number of adverse events between the two treatment groups, isotretinoin has a well
known risk profile (e.g. teratogenicity) and should only be prescribed in women of
child bearing age following the Risk Management Programme of the FDA and
American Medical Association (AMA).

Pulsed dye laser (PDL) was slightly more effective than Nd:YAG laser based on one
study (certainty of evidence rated low) (see Summary of findings table 24), and long
PDL appeared to be as effective as intense pulsed light therapy (certainty of the
evidence rated low to moderate) (see Summary of findings table 25).

For ocular rosacea, topical ciclosporin ophthalmic emulsion demonstrated
effectiveness with the certainty of the evidence rated as low (see Summary of
findings table 11). A further study which compared ciclosporin emulsion versus
doxycycline 200 mg per day (after one month tapered to 100 mg per day) for ocular
rosacea showed that ciclosporin was slightly more effective than doxycycline (low
certainty evidence; Summary of findings table 20). Intake of omega 3 fatty acids was
likely to improve ocular signs and symptoms of dry eyes in rosacea (moderate
certainty evidence) when compared with placebo (Summary of findings table 23).

Overall completeness and applicability of evidence

Study duration was less than eight weeks in 43/152 studies, which is an inadequate
period to demonstrate an optimal treatment effect for some of the interventions.
Because rosacea is a chronic disease there is a pressing need for further studies
that evaluate strategies focused on therapies that can maintain remission. The
evidence was noticeably incomplete for interventions such as patient education and
avoidance of triggering factors (i.e. certain foods, exposure to heat and sunlight, or
use of non-irritating cosmetics). The review also failed to identify any eligible studies
addressing dietary adjustments or sun protective measures for the treatment of
rosacea. Nonetheless, most included studies provided sufficient evidence to draw
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conclusions on the effectiveness of the various treatment options for the different
features. At the same time most people with rosacea suffer from more than one
feature, which may require a combination of treatments in order to reach satisfactory
results.

Treatments for flushing, erythema and telangiectasia

For flushing, beta-blockers such as nadolol, propanolol and carvedilol are frequently
prescribed, as is the az-adrenergic agonist clonidine, yet these treatments were not
addressed by any RCT. Flushing can elicit feelings of embarrassment, low self-
esteem, emotional distress and feelings of stigmatisation (Halioua 2017) and
therefore RCTs evaluating treatments that reduce flushing are warranted.

Erythema or telangiectasia, or both, were addressed in 109 studies. The use of
different scoring systems to assess improvements of erythema and telangiectasia,
and the paucity and variability of evidence on the effects of interventions on
erythema and telangiectasia, did not in most cases permit firm conclusions to be
made. Clinician's Erythema Assessment (CEA) tool which rates erythema on a 5-
point Likert scale (from O = clear to 4 = severe erythema, fiery redness) was used in
31/152 studies included in this review. The CEA has been validated and is reported
to have high inter-rater and good intra-rater reliability when used by experienced and
trained raters (Tan 2014). Applying the same scale in future studies will enable more
accurate and directly quantifiable comparisons of erythema between the different
interventions. Except for laser and other light based therapies, no other treatments
were effective for telangiectasia.

Topical treatments

Robust evidence based on data using the CEA scale came from several studies
which had evaluated brimonidine (Fowler 2012a; Fowler 2012b; Fowler 2013a;
Fowler 2013b; Kendall 2014; Layton 2015). There was high certainty of the evidence
that brimonidine was effective for erythema over a 12 hour period, with a peak effect
occurring between three and six hours (Fowler 2013a; Fowler 2013b). There was
moderate certainty of the evidence that oxymetazoline probably reduces erythema
(Baumann 2018; Kircik 2018). There were limited data indicating that P-3075 cream
(based on hydroxypropyl chitosan and potassium azeloyl diglycinate) twice daily was
effective in reducing erythema (Berardesca 2012). A study, assessed as at high risk
of bias, demonstrated that praziquantel 3% ointment twice daily reduced erythema
as well (Bribeche 2015).

None of the data showed that BFH772 1% (betamethasone and calcipotriol) was any
better than vehicle in reducing erythema (NCT01449591). The same was true for
TDT 068 gel (ultra-deformable Sequessome™ vesicles) (Luger 2015), diclofenac
sodium 3% gel (EUCTR2011-002057-65-DE) and timolol 1% oil free base (Jaque

2012).

More than half of the included studies assessed the effects of interventions on
erythema or telangiectasia, or both, in participants with '‘papulopustular rosacea'.
Whilst these participants were classified as having ‘papulopustular rosacea’, the
reports were unclear whether the assessed erythema was perilesional in nature,
background erythema or both. However, these studies were conducted principally to
evaluate effect on improvement of papules and pustules, not erythema.

Based on the data reported in Bjerke 1989, Bleicher 1987, Breneman 1998, Dahl
1998, Elewski 2003, Kocak 2002, Monk 1991, Nielsen 1983a, Tan 2002, Tirnaksiz
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2012 and Wolf 2006, topical metronidazole appears to be effective in reducing
erythema. Azelaic acid (Draelos 2015; Elewski 2003; Thiboutot 2003a; Thiboutot
2003b) and sulphacetamide combined with sulphur (Lebwohl 1995; Sauder 1997;
Torok 2005) are equally effective in reducing erythema. Two studies provided some
evidence for effectiveness of permethrin on erythema (Kocak 2002; Mostafa 2009),
however further research is required. The scales used in the assessments of these
treatments varied widely and the reporting was mostly incomplete, thus it remained
unclear if these treatments had an effect on perilesional erythema or additionally
improved background persistent erythema. More evidence is needed on the
effectiveness of five other topical interventions for erythema, as included studies
were inadequately powered: P-3075 cream (Berardesca 2012); 4-
ethoxybenzaldehyde (Draelos 2005b); praziquantel (Bribeche 2015); a skin care
product containing ambophenol, neurosensine and La Roche-Posay thermal spring
water (Seité 2013); and SEIO03 cream (serine protease inhibitor) (Two 2014). A
rosacea treatment consisting of a combination of a gentle cleanser, metronidazole
0.75% gel, hydrating complexion corrector and skin balancing sunscreen SPF 30
was not more effective than metronidazole + the standard care regimen of rosacea
treatment without metronidazole; yet, data reporting was incomplete and SDs were
missing. Improved reporting might have led to more robust findings (Leyden 2011).
Cream containing a 1% extract of a flavonoid-rich plant Chrysanthellum indicum was
not more effective than placebo in reducing erythema (Rigopoulos 2005).

Systemic treatments

Several systemic treatments investigated effect on erythema, telangiectasia or both;
famotidine 40 mg twice daily (EUCTR2009-013111-35-DE), ondansetron 8 mg twice
daily (EUCTR2006-003707-40-DE) and laropiprant 100 mg once daily (Krishna
2015), but these did not appear to be more effective than placebo.

As with topical treatments. there were quite a number of studies evaluating oral
treatments on erythema in participants with 'papulopustular rosacea'. Oral
doxycycline (Del Rosso 2007a; Del Rosso 2008; Di Nardo 2016; Fowler 2007;
NCT01426269), (oxy)tetracycline (Monk 1991; Nielsen 1983b; Veien 1986),
minocycline (Jackson 2013; van der Linden 2017) and isotretinoin (Gollnick 2010)
appeared to be effective for reducing erythema, but further research is needed to
confirm these findings. These outcomes were reported incompletely, on different
scales, and it remains unclear if erythema only diminished around the lesions
because of a satisfactory response to treatment of the ‘papulopustular rosacea’ or if
this treatment reduced background persistent erythema.

Laser and light therapies

Lasers and light therapies would appear to have a major clinical role to play in the
treatment of erythema and telangiectasia but these treatment modalities are not
underpinned sufficiently by RCTs. There was low to moderate certainty of the
evidence that (long) PDL, Nd:YAG laser and intense pulsed light therapy are capable
of reducing erythema and telangiectasia on the face (Alam 2013; Nymann 2010).
This was supported by Karsai 2008, Kim 2011, Neuhaus 2009 and Seo 2016.
Clearance of erythema and telangiectasia on the face is highly desirable, as both
can be a source of personal embarrassment and lead to low self esteem. Therefore,
further randomised studies of laser- and light-based treatments with blinded
assessment of outcomes should be prioritised (Menezes 2009).
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Treatments for inflammatory papules and pustules

Topical treatments for papules and pustules

Data from eight RCTs (Beutner 2005; Bitar 1990; Bjerke 1989; Bleicher 1987;
Breneman 1998; Dahl 1998; Kocak 2002; Nielsen 1983a) provided moderate
certainty of the evidence that metronidazole likely reduces lesion counts when
compared with placebo. These data were supported by global physician
assessments based on pooled data from three studies (Bjerke 1989; Breneman
1998; Nielsen 1983a). There was high certainty of the evidence based on three
studies (Draelos 2013a, Draelos 2015, NCT00617903) that azelaic acid reduced
lesion counts but the difference compared to vehicle was small indicating that vehicle
also appeared effective.

When comparing effectiveness of azelaic acid to metronidazole, azelaic acid
appeared more effective than metronidazole albeit with more side effects, based on
the findings of Elewski 2003 and Maddin 1999. Yet, as the more recent study of Wolf
2006 assessing the same comparison failed to demonstrate superior effectiveness of
one of these two treatments over the other (moderate certainty of the evidence),
further evidence is still required.

No difference in effect was found between the two used concentrations of topical
metronidazole (0.75% and 1%) or when different vehicles were used, as was
compared in three studies (Beutner 2005; Dahl 2001; Dreno 1998). Topical
metronidazole was also shown to be effective in maintaining remission (Dahl 1998).

A once daily dose of azelaic acid appears as effective as the twice daily dose, and is
also likely to result in improved compliance (Thiboutot 2008). This comparison
warrants further investigation as the study was assessed at high risk of bias.

The results in Thiboutot 2009 illustrate that there is insufficient evidence to conclude
that azelaic acid is either effective or ineffective for maintenance treatment.

Topical ivermectin was shown to be more effective than placebo in reducing lesion
counts (high certainty of the evidence) (Stein 2014a; Stein 2014b) and slightly more
effective than metronidazole (high certainty of the evidence), but the difference in
lesion counts is unlikely to be important (Taieb 2015).

Minocycline 1.5% and 3% foam likely results in a large reduction of lesion counts
based on a single study at low risk of bias in 80 participants with the certainty of the
evidence rated moderate (Mrowietz 2018).

The effectiveness of benzoyl peroxide in the treatment of papules and pustules
remains unclear, due to the conflicting results in Leyden 2011, and the inadequate
study design and short study duration (four weeks) of Montes 1983. Benzoyl
peroxide combined with clindamycin was investigated in Breneman 2004 but the
data were incomplete; no standard deviations were reported and the data were
skewed, which did not permit to make firm conclusions about the efficacy of this
combined intervention.

Sodium sulphacetamide 10% in combination with sulphur 5% appears to be more
effective than metronidazole, but further research is warranted, as two of the studies
for this intervention were assessed as being at high risk of bias (Lebwohl 1995;
Torok 2005) and one study (Sauder 1997) at unclear risk of bias.
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The evidence for the effectiveness of permethrin for inflammatory lesions in rosacea
was inconclusive, and therefore further trials with a robust study design are needed
(Kocak 2002; Mostafa 2009; Raoufinejad 2016).

There was no evidence to support the effectiveness of pimecrolimus although this
was based on very limited and largely unusable data presented in two studies (Koca
2010; Weissenbacher 2007). Several other studies which examined topical
calcineurin antagonists (i.e. pimecrolimus, tacrolimus) could not be included as they
were not RCTs or did not match the pre-specified inclusion criteria for this review
(Chu 2005; Chu 2007; Crawford 2005; Garg 2008; Lee 2008). Therefore well-
designed, double-blind RCTs which examine the potential benefits of calcineurin
antagonists for rosacea are required.

No eligible studies were identified for topical dapsone or topical tretinoin, although
these treatments are in use for treatment of rosacea (Jansen 1997; Thiboutot 2000;
Wilkin 1994). Dapsone 5% gel was only evaluated in combination with 100 mg
doxycycline in a study assessed as at high risk of bias where it was shown to be not
more effective than the combination of oral doxycycline 100 mg plus topical
metronidazole gel (Faghihi 2015). Topical tretinoin combined with clindamycin was
not shown to be effective compared to placebo in treating papulopustular rosacea
(Chang 2012). Clindamycin 1% cream or gel was not more effective than placebo in
reducing lesion counts (Martel 2017a; Martel 2017b). The same holds true for
diclofenac sodium 3% gel (EUCTR2011-002057-65-DE) and tranexamic acid 5%

solution (Zhong 2015).

One study at unclear risk of bias evaluated the effectiveness of kanuka honey
applications versus cetomacrogol cream with the Rosacea Severity Score (RSS)
which is a composite score addressing inflammatory lesions as well as erythema
(Braithwaite 2015). Participants and physicians were in concordance that kanuka
honey was more effective.

Systemic treatments for papules and pustules

Two studies (Marks 1971; Sneddon 1966) evaluated the effects of tetracycline. In
both, of these studies the physicians' assessments indicated an improvement in
severity, but only Marks 1971 provided data on participants' assessments of
treatment. While the six week study duration may have been too short, assessments
by participants failed to provide any evidence of a difference in effectiveness
between tetracycline and placebo. The data from these two studies are further
supported by Monk 1991, Nielsen 1983b, Schachter 1991 and Veien 1986, which
compared (oxy)tetracycline with topical metronidazole. Oral tetracycline is used
extensively for the treatment of inflammatory lesions in rosacea, and although its
presumed efficacy may be widely accepted by clinicians, this practice is currently not
supported by high level evidence from robust and methodologically sound clinical
trials. Moreover, the certainty of evidence for the various outcomes in these
comparisons was low.

Whilst five studies included in this review (Del Rosso 2007a; Del Rosso 2007b; Del
Rosso 2010; Fowler 2007; Sanchez 2005) reported the efficacy of an anti-
inflammatory dose of doxycycline as a reduction in physician-assessed lesion
counts, rather surprisingly the participants' views and satisfaction with the effects of
this intervention were not assessed. Furthermore, while a decrease in physician-
assessed lesion counts because of the intervention was reported (moderate certainty
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of the evidence), it was unclear if these counts were continuing to decrease or had
stabilised by the time the studies were completed.

There is low certainty of the evidence from one study that the 40 mg dose of
doxycycline is at least as effective as the 100 mg dose but with a lower risk of
adverse events (Del Rosso 2008). Although these events may be mild to moderate,
more were reported with the 100 mg of doxycycline than the 40 mg dose.

Minocycline 45 mg is another tetracycline with demonstrable effectiveness in
reducing inflammatory lesions in papulopustular rosacea (Jackson 2013)(low
certainty of the evidence), but it has not been established whether this dosage has a
non antimicrobial effect. Minocycline 100 mg probably results in little to no difference
in reduction in lesion counts when compared with doxycycline 40 mg (van der Linden
2017)(moderate certainty of the evidence).

Although a number of studies examining the effects of azithromycin were retrieved in
our searches, they were excluded from this review because they were not RCTs
(Bakar 2004; Bakar 2006; Bakar 2009; Dereli 2005). Only one study comparing
azithromycin with doxycycline (Akhyani 2008), assessed as at high risk of bias, was
included but the data were skewed and consequently more research is required on
the effects of this intervention. Both treatments reduced inflammatory lesions but the
certainty of the evidence was very low.

Low dose isotretinoin 0.3 kg/kg was slightly more effective for reducing inflammatory
lesions than doxycycline 50 to 100 mg but it may not be an important difference.
Both treatments showed important reductions in lesion counts (moderate certainty of
the evidence) (Gollnick 2010). Low dose isotretinoin 0.25 mg/kg per day results in far
more participants with at least a 90% reduction in lesion counts when compared with
placebo in difficult-to-treat papulopustular rosacea (Shidian 2016). Difficult-to-treat
was defined as "cycline-refractory or frequently relapsing" papulopustular rosacea
(high certainty of the evidence).

Several studies examined other interventions such as rilmenidine and ampicillin
(Grosshans 1997; Marks 1971). Although the latter showed some evidence of
effectiveness, neither are now considered as effective treatment options. There were
contradictory results for oral zinc (Bamford 2012; Sharquie 2006) and limited data on
oral ivermectin (Salem 2013). Famotidine 8 mg did not appear to be effective in
reducing inflammatory lesions (EUCTR2006-003707-40-DE).

Treatments for phyma

Surgical therapies as well as ablative laser therapies have been used with reportedly
good results for clinically noninflamed phyma, but no eligible RCTs were identified.
For clinically inflamed phymas both doxycycline and isotretinoin are recommended,
but no supporting evidence based on RCTs is available (Schaller 2017).

Treatments for ocular features

The symptoms of ocular rosacea are often mild but can also be severe and
debilitating. Although ocular involvement occurs in 60% of people with rosacea, only
eight studies included in this review examined the treatment of ocular rosacea
(Arman 2015; Barnhorst 1996; Bhargava 2016; NCT00560703; Salem 2013;
Schechter 2009; Sharquie 2006; Wittpenn 2005). Of those, only the studies of Arman
2015, Barnhorst 1996, Bhargava 2016, NCT00560703 and Schechter 2009 provided
usable data.
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There was low certainty of the evidence of a consistent improvement in all outcomes
and that ciclosporin 0.05% ophthalmic emulsion was more effective than artificial
tears in the treatment of ocular rosacea (Schechter 2009). Ciclosporin 0.05% was
also shown to be more effective than doxycycline 200 mg for the first month and 100
mg for the following two months for all the addressed outcomes (low certainty of the
evidence) (Arman 2015). Omega 3 fatty acids improve the symptoms of dry eyes
and also improve tear gland function (moderate certainty evidence)(Bhargava 2016).

There was insufficient evidence to support the efficacy of topical metronidazole for
ocular rosacea (Barnhorst 1996). The study of NCT00560703 did not show that
doxycycline 40 mg improves quality of life nor bulbar conjunctival hyperemia more
than placebo.

Adverse events

The adverse events reported for topical treatments were mostly mild and transient,
and comprised of skin irritation, pruritus, tingling or burning, or dry skin. With both
topical brimonidine and topical oxymetazoline worsening of erythema was also
reported in few cases. In the studies evaluating oral treatments, the reported adverse
events varied from gastro-intestinal complaints associated with the antibiotics, to dry
skin and mucosae when on oral isotretinoin. In most of the studies the number and
characteristics of adverse events did not differ significantly between the intervention
and control groups, however adverse events were not always reported consistently,
adequately and completely.

Combination of treatments

If the clinical presentation involves several features, a combination of treatments
should be considered to address these concurrently. Presently, few RCTs evaluate
such combinations of treatments. One study (unclear risk of bias) examined the
combination of brimonidine 0.33% gel in the morning with ivermectin 1% cream in
the evening (to address both persistent erythema and inflammatory lesions) versus
their vehicles (Stein-Gold 2017). According to both participants’ assessments (good
or excellent) and the physician's global assessment (clear or almost clear), combined
treatment was effective in treating both features, with reported reductions of
erythema and inflammatory lesions. One study assessed at unclear risk of bias that
examined combining doxycycline 40 mg with topical metronidazole versus
metronidazole alone was not specifically designed to treat more than one feature
(more focused on inflammatory lesions than on erythema: Fowler 2007). The results
of this study indicated that combining treatments had a beneficial effect on more than
one feature. Having identified this evidence gap, it needs to be mentioned that some
of the ongoing studies are indeed examining a combination of treatments for those
participants who have more than one feature of rosacea, and those studies will be
published in the near future (see Characteristics of ongoing studies).

Maintenance treatments

Rosacea is a chronic disease. At end of treatment, when remission is achieved and
symptoms have become well-controlled, maintenance therapy is common practice
(Schaller 2017; van Zuuren 2017). However, few RCTs have addressed the
effectiveness of the various (combinations of) treatments for this maintenance
phase. Based on the studies of Dahl 1998, Stein Gold 2014c and Stein Gold 2014d,
topical metronidazole 0.75%, ivermectin 1% and azelaic acid 15% gel seemed
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effective and safe for maintenance therapy, in order to keep the inflammatory lesions
under control.

Quality of the evidence

Limitations in study design and implementation

Although the overall clinical design of the included studies appeared adequate, our
risk of bias assessments revealed limitations in the quality of current interventional
studies.

1. There was considerable variation in how thorough the studies reported on methods
used. These included: generating the randomisation sequence, concealing the
allocation, and measures taken to blind investigators and participants. Combined
with unsuccessful attempts to contact many of the investigators for additional
information, these shortcomings created difficulties in establishing accurate risk of
bias assessments in some of the included studies.

2. A significant proportion of the outcome data was not normally distributed (skewed).
SDs were frequently missing from study reports, which meant that in many
instances continuous outcome data could not be used for quantitative meta-
analysis. For most treatment comparisons it was not possible to pool data for our
prespecified outcomes.

However, whilst recognising these limitations the authors consider that the body of
evidence summarised in this review is sufficient to allow certain conclusions about
the effectiveness of several of the interventions used in the treatment of rosacea.

Indirectness of the evidence

The participants included in the studies were largely representative of the population
as pre-specified in "Types of participants'. Almost half of the studies (73) included in
this review were placebo-controlled trials, which may only provide limited evidence
on the advantages or disadvantages of new treatments compared to existing
interventions. However, 60 active-controlled studies were also included, and these
gave access to data not only on the risks and benefits of individual interventions but
also on comparative efficacy of these interventions. The latter, these head-to-head
trials are more likely to have provided evidence that is both relevant and direct.
Nineteen of the studies included a placebo in addition to an active treatment arm.

Patient-relevant primary outcomes are a pre-requisite for informing evidence-based
clinical decision making, but the importance of patient-reported outcomes (PRO),
specifically those evaluating impact of interventions on quality of life, appears to
have been overlooked in most of the included studies. Improvement in symptoms
may not necessarily equate with or translate into measurably significant changes in
quality of life for the individual. For example, while a clinically detectable change in
some of the features, such as background erythema or inflammatory lesions, may be
interpreted by clinicians as evidence of an effective treatment it does inadequately
address the wider psychological distress or impact that may occur in those with
rosacea.

Inconsistency of results

The results for specific outcomes were consistent across the limited number of
studies and interventions where pooling of data was feasible. Significant
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heterogeneity between the studies did not permit pooling of data for participant-
assessed disease severity of topical metronidazole versus placebo and physician-
assessed disease severity in the comparison of topical ivermectin versus placebo.
There was also inconsistency across studies for the number of participants
experiencing an adverse event in the comparison azelaic acid versus topical
metronidazole.

Imprecision of results

The rather limited number of studies that were included in this review examining
similar interventions did not permit any substantive assessment of the degree of
precision of effect. Small sample sizes were responsible for most of the imprecision.

Publication bias

A large number of abstracts to conference proceedings were identified. Some were
published in full but a number were not otherwise available. There is a possibility that
some reports, particular those with negative outcomes or involved more adverse
effects, and sponsored by parties with potentially vested interests, may have been
unpublished.

Potential biases in the review process

Attempts to limit bias in the review process included ensuring a comprehensive
search for potentially eligible studies. The authors' independent assessments of
eligibility of studies for inclusion in this review and the extraction of data minimised
the potential for additional bias beyond that detailed in the 'Risk of bias' tables.
Incomplete reporting on methods, results, or both in some of the included studies,
and our inability to obtain satisfactory clarification from the investigators, may have
contributed to some bias in assessment during the review process. Where these
conditions applied this was explicitly stated in the text of our review.

Agreements and disagreements with other studies or reviews

Since the last update of this review in 2015 (van Zuuren 2015), a limited number of
other reviews or guidelines have been published. The Canadian Clinical Practice
guidelines for rosacea were published in 2016 (Asai 2016). These guideline authors
used the 2015 version of this review as a source of clinical evidence and as the
basis for making recommendations. Therefore this guideline is in concordance with
the conclusions of the 2015 version of this review. The GRADE approach was used
to establish the strength and direction of the recommendations and facilitated by a
Delphi voting process.

In the 2015 update, we discussed the S1 guideline of the German Society of
Dermatology (Reinholz 2013). More recently a Swiss S1 guideline for the treatment
of rosacea has been published (Anzengruber 2017). In the latter, guideline
assessments of the levels of evidence (A-E) was used, and 13 national experts on
rosacea reached consensus on the recommendations provided. The Swiss guideline
included all relevant studies which included open label studies as well. Although we
are in broad agreement with the conclusions reached overall, the guideline authors
concluded that there was level A evidence (no major design flaws and at least 1
double-blind RCT) for the treatments of pimecrolimus, topic retinoids, topical
permethrin, topical benzoyl peroxide/clindamycin, topical erythromycin and topical
dapsone, oral zinc sulphate and oral ampicillin, on which we clearly disagree. The
developers provided no details on the selection criteria for studies to be included, nor
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the basis of appraisal of methodological quality nor judgements on the risk of bias in
the included studies. Neither of the two guidelines included patients or patient
advocacy groups but appeared solely reliant on the contribution of expert panels. In
contrast, and in terms of recognising the significant impact of this condition on
patients, we have tried to ensure that we received timely, patient-relevant input at all
stages of conducting and reporting this review and include two consumers as co-
authors.

The guidelines produced by the American Acne and Rosacea Society (AARS) (Del
Rosso 2013b; Del Rosso 2014a; Del Rosso 2014b; Del Rosso 2014b; Tanghetti
2014) have already been discussed in the former version of the review (van Zuuren
2015) as was also the consensus document proposing an evidence-based treatment
approach by the Rosacea International Expert Group (ROSIE)(Elewski 2011).

Guidelines should provide balanced information on the benefits, harms and
limitations of the therapeutic interventions being evaluated. Their development
process should be transparent, robust and reproducible, and should clearly
demonstrate that the supporting evidence was systematically reviewed. The strength
of clinical recommendations of the Swiss guideline did not correspond to the widely-
recognised GRADE (Grades of Recommendation, Assessment, Development, and
Evaluation) approach to develop and present recommendations for the appropriate
treatment for specific clinical conditions or circumstances (Guyatt 2008). In contrast,
in this review we used the GRADE method to examine and categorise the quality
level of a body of evidence and to explain our confidence in the effect estimates for
several of the interventions, which we have presented in the 'Summary of findings'
tables.

The global ROSacea COnsensus panel (ROSCO), the sole international panel of
dermatologists and ophthalmologists to develop consensus based recommendations
for classifying and treating rosacea, published in 2017 a much needed report on
(re)classifying and treating rosacea (Schaller 2017). The 2015 version of our review
(van Zuuren 2015) was the starting point and basis for the Delphi-based consensus
process for this report. The ROSCO panel agreed on using the phenotype-based
approach, instead of the previously used subtypes, and subsequently provided
treatment algorithms for these phenotypes, as well as for phyma and ocular rosacea.
These treatment algorithms were based on the quality (nowadays certainty) of the
evidence of our 2015 review but adjusted to the phenotype-based approach. The
recommendations and algorithms from this ROSCO consensus report were
successively adopted by us in this update, and were incorporated in the section on
Overall completeness and applicability of evidence.

Topical ivermectin has attracted considerable interest recently. Three reviews on this
intervention have been published (Deeks 2015; Ebbelaar 2018; Siddiqui 2016). The
review of Deeks 2015 was a narrative review describing the pharmacological
properties of ivermectin as well as the available data on efficacy and tolerability from
the studies of Stein 2014a, Stein 2014b, Stein Gold 2014c, Stein Gold 2014d and
Taieb 2015. As this was a narrative review of previous published studies, no critical
appraisal of studies has been carried out. A systematic review on ivermectin with
clinical guideline recommendations was recently published (Ebbelaar 2018). The
authors used the Jadad score to assess risk of bias of the included studies. This
score covers three items (randomisation, double blinding and dropouts) but does not
include concealment of treatment allocation, which is a key criterion in the Cochrane
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risk of bias tool. This review included the same studies as in Deeks 2015 but also
identified the 2015 update of our review (van Zuuren 2015) and the review of
Siddiqui 2016. Furthermore, recommendations regarding ivermectin in guidelines as
well as one consensus report were reviewed in three publications (Anzengruber
2017; Asai 2016; Reinholz 2013; Schaller 2017) and the conclusions drawn are in
concordance with our review. However, in our systematic review no
recommendations are made. Head-to-head studies comparing various topical
treatments are lacking in general. Siddiqui 2016 et al carried out a network meta-
analysis comparing the efficacy, safety and tolerability of topical ivermectin with other
currently available topical agents. This study "expanded and built upon” earlier
versions of our review (van Zuuren 2011; van Zuuren 2015) and was conducted and
reported in a robust methodological way. They concluded that topical ivermectin
appeared to be more effective than other topical treatment options for inflammatory
lesions in rosacea, with similar safety and tolerability.

Authors' conclusions

Implications for practice

Based on only those studies which are most likely to have provided reliable results,
meaning those that are reproducible, repeatable and therefore valid, and by
selecting the most rigorously described and conducted studies, we have drawn
several conclusions. Evidence of treatment effect could be demonstrated for several
of the interventions studied. In daily practice often a single or combination treatments
should be considered, based on rosacea features presenting in the individual patient

(phenotype).
For erythema and telangiectasia

There is high certainty evidence to support the effectiveness and safety of
brimonidine topical gel and moderate certainty evidence for oxymetazoline topical
cream that background erythema reduces over 12 hours after application.

There was low to moderate certainty evidence of the effectiveness of (long) pulsed
dye laser, Nd:YAG laser and intense pulsed light therapy for background erythema
and telangiectasia.

There was moderate certainty evidence that both topical brimonidine as well as
oxymetazoline probably results in little to no difference in number of participants
experiencing an adverse event when compared with vehicle. Adverse events were
mild and transient and consisted of application site pruritus, burning and erythema.
Pulsed dye laser was slightly more painful than Nd:YAG laser (low certainty
evidence), but long pulsed dye laser was less painful than intense pulsed light
therapy (low certainty evidence).

For inflammatory lesions

There is high certainty evidence that topical azelaic acid and ivermectin reduce
lesion counts, and moderate certainty evidence for topical metronidazole and
topical minocycline. It still needs to be established whether topical azelaic acid is
more effective than topical metronidazole, but topical ivermectin appeared slightly
more effective than topical metronidazole (moderate certainty evidence).
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There is low certainty evidence that oral tetracycline is effective in reducing
inflammatory lesions. Of the other oral antibiotics there was moderate certainty
evidence that the anti-inflammatory dose of doxycycline (40 mg) was effective in
reducing lesion counts. There is low certainty evidence that 40 mg doxycycline is at
least as effective as 100 mg, with fewer adverse events when using 40 mg. There
is low certainty evidence for the effectiveness and safety of low dose minocycline
45 mg and very low certainty evidence for azithromycin in reducing inflammatory
lesions. Minocycline 100 mg probably results in little to no difference in reducing
lesion counts when compared with doxycycline 40 mg (moderate certainty
evidence).

There is high certainty evidence that low dose isotretinoin 0.25 mg/kg results in far
more participants with at least a 90% reduction in lesion counts when compared
with placebo. When compared to 100 mg (after two weeks tapered to 50 mg)
doxycycline, low dose isotretinoin 0.3 mg/kg probably results in a small effect that
may not be an important difference in reduction in lesion counts. Both oral
isotretinoin and oral doxycycline showed important reductions in lesion counts
(moderate certainty evidence).

For most of these treatments, or a combination of them, there is no clear evidence
that any has an advantage in higher remission rates or fewer adverse events.
However, more participants experienced an adverse event with topical azelaic acid,
topical minocycline and oral isotretinoin, when compared with vehicle or placebo.

For phyma
No studies could be included that addressed treatment of phymatous rosacea.
For ocular features

For ocular rosacea, ciclosporin 0.05% ophthalmic emulsion was shown to be more
beneficial than artificial tears (low certainty evidence). Ciclosporin 0.05% was also
shown to be more effective than doxycycline 200 mg for the first month and 100 mg
for the following two months for all the addressed outcomes (low certainty
evidence). Omega 3 fatty acids improve the symptoms of dry eyes and improved
tear gland function (moderate certainty evidence).

Ciclosporin ophthalmic emulsion may result in little to no difference in number of
participants reporting adverse events when compared with artificial tears (low
certainty evidence). The other comparisons did not evaluate adverse events.

For combination of treatments

There is evidence from one study (assessed as at unclear risk of bias) that
combined treatment of brimonidine gel in the morning and ivermectin cream in the
evening was effective in treating both erythema and inflammatory lesions when
compared with their vehicles.

Both treatment arms showed less than 1% adverse events. Adverse events
consisted of allergic dermatitis, skin burning and skin irritation in the active
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treatment group; while erythema, pruritus and worsening rosacea was mentioned in
the vehicle group.

For maintenance treatments

Topical metronidazole 0.75%, ivermectin 1% and azelaic acid 15% gel seem
effective and safe as a maintenance therapy regarding inflammatory lesions. Other
maintenance treatments for rosacea have not been addressed in RCTs yet.

Clinical decision making on the choice of intervention for rosacea should be based
on high-level evidence if available. In its absence these decisions should continue to
be guided by clinical experience and patients' individual characteristics and
preferences until further evidence becomes available.

Implications for research

Non-pharmacologic interventions, such as dietary modifications, avoidance of trigger
factors, use of sunscreens and patient education, in addition to trials investigating
effective treatment for phymas, are further areas of much needed research.
Combinations of treatments that address more than one feature of rosacea (such as
erythema, telangiectasia and inflammatory papules and/or pustules) need to be
evaluated further. Conceivably some of the studies listed in the 'Characteristics of
ongoing studies' section of this review will be able to provide answers to these
remaining questions. The impact of available treatment on ocular signs and
symptoms of rosacea warrants further examination, and this might include the
removal of Meibomian cysts.

There was wide variability in not only the conduct but also the quality of reporting of
many of the trials. A major area for improvement would be in the standardisation of
outcome reporting in any future research, as suggested by the COMET (Core
Outcome Measures in Effectiveness Trials) Initiative (http://www.comet-
initiative.org/). The use of proprietary severity scales and non-standardised erythema
scales significantly hampered our ability to combine study results for meta-analysis.
Outcomes collected in future trials should be primarily based on a standardised scale
of the participant's assessment of the treatment efficacy, and also have a greater
emphasis on measures of quality of life. Standardised and uniform scales should be
developed for individual features and used for physicians' assessments. These
should reliably reflect reflect dimensions in the feature of interest including global
evaluations and assessments for any one of lesion counts, background erythema,
telangiectasia and phyma as appropriate to the intervention. Scales should be
developed with greater focus on specific features rather than conflation of multiple
features into a single scale as previously done with the subtype approach. This focus
will provide greater clarity on the effect of interventions on distinct rosacea features.
As an example, this would avoid the current conundrum of extracting the effect on
background erythema versus perilesional erythema of inflammatory lesions in
studies on "papulopustular rosacea".

Time needed for a response and response duration should be addressed more
completely, and adverse events reported more rigorously. Furthermore, to ensure
improved clinical decision making, future research should place a greater emphasis
on the management and treatment of rosacea based the phenotype approach.
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Future randomised controlled trials must be well-designed, well-conducted, and
adequately delivered with subsequent reporting, including high-quality descriptions of
all aspects of methodology. Rigorous reporting needs to conform to the Consolidated
Standards of Reporting Trials (CONSORT) statement, and this will enable appraisal
and interpretation of results and accurate judgements to be made about the risk of
bias and the quality of the evidence of the selected outcomes. Although it is
uncertain whether the reported quality mirrors actual study conduct, it is noteworthy
that studies with unclear methodology have been shown to produce biased
estimates of treatment effects (Schulz 1995). Adherence to guidelines, such as the
CONSORT statement, would help ensure complete reporting.
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Differences between protocol and review

For the 2015 update we have revised all of the search strategies and added a search
of the LILACS database. LILACS is now a standard resource used in Cochrane Skin
Group reviews. The Cochrane randomised control trial filters for MEDLINE and
EMBASE have been refined since the previous version of this review, and the latest
versions have been used for this update. We also removed many terms that were
symptoms of rosacea rather than being synonyms for the disease itself. We checked
the new strategies against the previous ones to ensure they were robust enough to
capture relevant RCTs.

For the 2018 update we did not search the Skin Group Specialised Register. We did
adjust the age of including participants to = 18 years, as 18 years are already adults.

For the 2015 update we added an additional physician-assessed outcome
‘assessment of erythema or telangiectasia, or both, at end of study'. In previous
versions these data were in part reflected in 'Other data' tables, but we thought it
would be more appropriate to have this outcome as a separate listed outcome, as
erythema is very bothersome to people with rosacea. We have removed ‘dropout
rates' as an outcome as this is already listed in the 'Characteristics of included
studies' tables, as well as under attrition bias in the risk of bias tables. Adverse
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events moved to primary outcomes as these should include events that are of
potential harm (MECIR C14).

We also revised the 'Methods' section in 2015 to meet the latest requirements of the
Cochrane Handbook for Systematic Reviews of Interventions as well as the MECIR
reporting standards. As it is unlikely we will encounter cluster trials we removed this
item under 'units of analysis issues'.

For the 2015 update the additional comparisons of interventions of within-participant
studies have been included after extracting the RR or MD and SE for those that
appropriately accounted for the variability. These studies were then included in meta-
analyses (where appropriate) with the other studies using a generic inverse-method
of analysis in Revman.

In the former 2011 update, at the request of the Skin Group odds ratios have been
changed into risk ratios. Because risk and odds are different when events are
common, the risk ratio and the odds ratio also differ when events are common. The
Skin Group recommends that because many of the outcomes of trials of skin
conditions are common events risk ratios should be used.

In the protocol (published in 2001) we had planned, under the section Types of
studies, to include randomised controlled trials in people with moderate to severe
rosacea. By the time the review was first published 2004 '"Types of studies' had been
amended to randomised controlled trials (RCTs) that met the methodological criteria.
This remained the same for the substantial update that was published in 2005. We
had previously excluded trials that were RCTs and otherwise matched our inclusion
criteria if they were assessed to be of low methodological quality. Following the
advice of the Skin Group's editors, we re-assessed all of the excluded RCTs and
those which matched the inclusion criteria were included in the former update of this
review (2011) and the participant data were analysed (if appropriate).

For the 2011 update we rewrote the Methods section, especially the 'Data collection
and analysis' section after comments from our referees. We added a part on
'‘Assessment of heterogeneity of studies'.

Characteristics of studies
Characteristics of included studies
Akhyani 2008

Methods RCT, prospective, active-controlled, open-label

Date of study

Unreported

Setting

Department of Dermatology, Razi Hospital; Department of
Ophthalmology, Farabi Hospital, Teheran, Iran

Participants Randomised: 67 participants (mean age 47.93 years (SD
14.18), 37 male, 30 female)
Inclusion criteria
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e Participants with diagnosis of papulopustular rosacea
(persistent central facial erythema with transient central
facial papules, or pustules, or both)

Exclusion criteria

e Use of topical rosacea treatment or systemic treatment
in last month

e Use or isotretinoin in the last 6 months

e Pregnancy, breastfeeding

e Hypersensitivity to macrolides or tetracyclines

Neither ocular involvement nor phymas
Dropouts and withdrawals

e 9/67 (13.4%); azithromycin group (5), doxycycline
group (4)

¢ Non-compliance; azithromycin group (3), doxycycline
group (4)

e Diarrhoea; azithromycin group (2), doxycycline group

()

Baseline data mean (SD)
Lesion counts; azithromycin group 19.24 (9.67), doxycycline
group 18.86 (8.95)

Interventions

Three months
Intervention

Azithromycin - first month 500 mg 3 times a week, second

month 250 mg 3 times a week, third month 250 mg twice a
week (37)

Comparator

Doxycycline - 100 mg once daily (30)

Outcomes

Assessments (5): baseline, month 1, 2, 3, and 5
Outcomes of the trial (as reported)

Primary outcomes

1. Mean percentage decrease in inflammatory lesions
(from baseline to third month and from baseline to
second month post-treatment) >

2. Participant's own assessment of their treatment at the
end of the third month (1 = no change, 2 = mild
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improvement, 3 = moderate improvement, 4 = good
improvement)*

Secondary outcomes

1. Side effectsx

*Denotes outcomes pre-specified for this review

Funding source

Quote (page 288): "The authors wish to acknowledge
Pakhshe Razi Co. (Tehran, Iran) for providing azithromycin
(azithromycin, 250 mg capsule, Chemiedaru)."

Declaration of
interest

None declared

Notes

Two of our primary outcomes were addressed (participant-
assessed changes in rosacea severity and adverse events)
Skewed data for lesion counts

See comparison 60 in Effects of interventions

Risk of bias table

Bias ﬁlatg;:fem Support for judgement
Random sequence |Low risk Quote (page 285): "Patients were allocated to
generation the trial using a randomized numbers table in a
(selection bias) one-to-one fashion"
Comment: Probably done
Allocation High risk Following extensive e-mail contact with the
concealment investigators we were informed that the
(selection bias) providers of care had access to the computer-
generated list
Comment: We judged this as at high risk of bias
Sgg?é%%g{s and ALEU S Quote (page 284): "....an open clinical trial."
The outcome was likely to be influenced by the
personnel | -
: ack of blinding
(performance bias)
Blinding of outcome ||High risk Quote (page 284): "....an open clinical trial."
assessment Comment: The outcome measurement was
(detection bias) likely to be influenced by the lack of blinding
Incomplete outcome ||Low risk 9/67 (13.4%); 5 in azithromycin group, 4 in
data (attrition bias) doxycycline group. Analysis followed ITT
principle, withdrawals were balanced across
groups, reasons were reported, all participants
were accounted for and included in the analysis
Comment: We considered this as at low risk of
bias
Selective reporting |[Low risk The protocol for the study was not available, but
(reporting bias) the pre-specified outcomes and those
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mentioned in the methods section appeared to
have been reported

Comment: We judged this as at a low risk of
bias

Other bias Low risk Study duration and wash-out period adequate,
groups treated equally

Comment: The study appeared to be free of
other forms of bias

Alam 2013

Methods RCT, prospective, active-controlled, double-blind, within-
patient comparison

Date of study

January to July 2012

Setting

Department of Dermatology, Northwestern University,
Chicago, IL, US

Participants Randomised: 16 participants (mean age 42 years (range 24
to 52), 8 male, 8 female)
Inclusion criteria

e Participants aged 18 to 55 years with
erythematotelangiectatic rosacea

Ocular involvement: Unclear
Exclusion criteria

e Acute inflammatory papules, pustules, or vesicles of
the central aspect of face
e Facial telangiectasis greater than 2 mm in diameter

Dropouts and withdrawals

e 2/16 (12.5%); both post-treatment swelling

Baseline data mean (SD)
Nothing reported

Interventions Six months
Intervention

Pulsed dye laser - four treatments were delivered per side,
at three to four week intervals

Comparator

Nd:YAG laser - four treatments were delivered per side, at
three to four week intervals
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Outcomes Assessments (2): baseline, month 7
Outcomes of the trial (as reported)
Primary outcomes

1. Standard digital photographs and erythema
measurements with spectrophotometer
(Dermatospectrometer, Cortex Technology, Hadsund,

Denmark)>
Secondary outcomes

1. The side that blinded subjects selected as having
greater improvement, and the results of the post-

treatment subject satisfaction questionnaire %

Procedure-associated pain scores*
3. Patient-reported adverse events, and events observed

by the investigatorx

N

*Denotes outcomes pre-specified for this review

Funding source Quote (page 438): "Funded by the Northwestern University
Department of Dermatology”

Declaration of
interest

Notes Two of our primary outcomes were addressed (participant-
assessed changes in rosacea severity and adverse events)
See comparison 86 in Effects of interventions

Quote (page 438): "None declared"

Risk of bias table

Bias ﬁjljjtggr:qsent Support for judgement

Random Low risk Quote (page 439): "This was a randomized

sequence controlled split-face study with allocation ratio 1:1,

generation using random block size of 2" and "A random

(selection bias) number generator was used to generate 0s and
1s, which were designated as left or right"
Comment: Probably done

Allocation Low risk Quote (page 440): "Each random assignment was

concealment sealed individually in an opaque, sequentially

(selection bias) numbered envelope (M.A.). Assignments were
made consecutively, with subjects receiving PDL
to the left or right side of the face, and Nd:YAG
laser to the contralateral side"
Comment: The report provides sufficient detail
and reassurance that participants and
investigators enrolling participants could not
foresee the upcoming assignment. Probably done
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Blinding of Low risk Quote (page 440): "Subjects were blinded as to

participants and which facial side received which laser treatment.

personnel They were laser naive before the study, and both

(performance laser treatments were performed (N.V.) in the

bias) same room after subjects donned occlusive eye-
protective goggles. The investigator obtaining
spectroscopy measurements (M.W.) was not
present during treatments and blinded regarding
allocation”
Comment: The report provided sufficient detail
about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to permit
a clear judgement

Blinding of Low risk Outcomes were investigator and participant

outcome assessed

assessment Blinding of participants and key study personnel

(detection bias) was ensured, and it is unlikely that the blinding
could have been broken
Comment: We judged this as at a low risk of bias

Incomplete Low risk 2/16 (12.5%) dropped out reporting post-treatment

outcome data swelling. Per-protocol analysis

(attrition bias) Comment: We judged this as at low risk of bias

Selective reporting||Unclear risk | The protocol for the study was available on

(reporting bias) clinicaltrials.gov (NCT01529996) and the pre-
specified primary outcome "rating on global
improvement scale" has not been assessed, nor
mentioned anymore in the methods section of
present publication
Comment: We judged this as at unclear risk of
bias

Other bias Low risk Study duration adequate, groups treated equally
Comment: The study appeared to be free of other
forms of bias

Arman 2015

Methods RCT, prospective, active-controlled, open label

Date of study

Setting

Unreported

Dermatology and Ophthalmology Outpatient Clinics of Ankara
Atatirk Training and Research Hospital, Ankara Turkey

Participants

Randomised: 38 participants (mean age 49.6 years (SD
11.8) in ciclosporine group group, 53.8 years (SD 12.6) in
doxycycline group, 15 male, 23 female)

Inclusion criteria:
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e Participants with rosacea, and associated eyelid and
ocular surface changes

Ocular involvement: Yes
Exclusion criteria

Pregnancy, breast-feeding

Eyelid defects

Lagophthalmos

Active ocular infections and allergies

History of hypersensitivity to ciclosporin and/or
doxycycline

e Ocular surgery within the past 6 months

Dropouts and withdrawals: Not reported

Baseline data mean (SD)

Mean symptom score; ciclosporin group 7.16 (1.21),
doxycycline group 6.79 (1.08)

Mean eyelid sign score; ciclosporin group 3.89 (0.74),
doxycycline group 3.79 (0.79)

Mean Corneal/conjunctival sign score; ciclosporin group 3.16
(0.77), doxycycline group 3.05 (0.78)

Ocular Surface Disease Index; ciclosporin group 34.76 (7.70),
doxycycline group 29.64 (10.30)

Schirmer score; ciclosporin group 4.21 (2.69), doxycycline
group 4.05 (2.40)

Tear Break Up Time; ciclosporin group 3.68 (1.63),
doxycycline group 4.0 (1.63)

Interventions Three months
Intervention

Topical ciclosporin emulsion - BID (19)

Comparator

Doxycycline - first month 100 mg BID, second and third
month QD (19)

All patients were instructed about lid hygiene and given
artificial eye drops four times daily

Outcomes Assessments (2): baseline, month 3
Outcomes of the trial (as reported)
Primary outcomes

1. Symptom panel included burning, stinging or foreign
body sensation, photophobia, itching, redness, blurring,
watering, pain and lid swelling (symptoms and signs
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. Eyelid sign panel included blepharitis, meibomian gland

. Corneal and conjunctival sign panel included

. Schirmer test
. Tear Break Up Time
. Ocular Surface Disease Index (OSDI) ) on a scale of O

are recorded as present or absent (1/0) at each visit,
maximum 9)>

inspissation, erythema and telangiectasia, chalasia and
lid margin irregularity (symptoms and signs are
recorded as present or absent (1/0) at each visit,

maximum 5)>

conjunctival hyperemia, episcleritis or scleritis, punctate
epithelial keratopathy, corneal infiltration, corneal
vascularisation and corneal thinning or perforation
(symptoms and signs are recorded as present or

absent (1/0) at each visit, maximum 6)>

to 100 (100 = worst)

Secondary outcomes

1. None

*Denotes outcomes pre-specified for this review

IFunding source

None reported

Declaration of
interest

Takmaz T, None."

Quote (page 549): "Arman A, None; Demirseren DD, None;

Notes

and participant-assessed changes in rosacea severity)

See comparison 73 in Effects of interventions

Two of our primary outcomes was addressed (quality of life

Risk of bias table

Bias ﬁléitggrgsent Support for judgement

Random sequence |[Low risk Quote (page 544): "randomly divided into two

generation (selection groups”

bias) Comment: Insufficient detail was reported
about the method used to generate the
allocation sequence to allow a clear
assessment of whether it would produce
comparable groups
After e-mail communication: "We used
“Restricted Randomisation Technique “ to
divide the patients into two treatment groups”
Comment: Probably done

Allocation Unclear risk | The method used to conceal the allocation

concealment sequence, that is to determine whether

(selection bias) intervention allocations could have been
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foreseen in advance of, or during enrolment,
was not reported
Comment: There was insufficient information
to permit a clear judgement
sg?t(ljcllr;)%r?:s and an st No blinding .
personnel _Comment: The outcome was I_|kely to be
: influenced by the lack of blinding
(performance bias)
Blinding of outcome |[High risk No blinding. Outcomes were investigator- and
assessment participant assessed
(detection bias) Comment: The outcome measurement was
likely to be influenced by the lack of blinding
Incomplete outcome |Low risk There were no losses to follow up
data (attrition bias) Comment: We judged this as at low risk of bias
Selective reporting  ||Low risk The protocol for the study was not available,
(reporting bias) but the pre-specified outcomes and those
mentioned in the methods section appeared to
have been reported
Comment: We judged this as at a low risk of
bias
Other bias Low risk Study duration adequate, no wash-out period
described, groups treated equally
Comment: The study appeared to be free of
other forms of bias

Bamford 1999

Methods

RCT, prospective, placebo-controlled, double-blind
Date of study

Screening and enrolment between February 1996 and June
1997

Setting

Dermatology Section, St Mary's - Duluth Clinic Health System,
Duluth, Minnesota, US

Participants

Randomised: 44 patrticipants (mean age 56.9 years (SD
12.9) in treatment group, 58.9 years (SD 11.9) in control
group, gender unreported)

Inclusion criteria

e Participants > 25 years with active rosacea, who tested
positive for Helicobacter pylori (UBT, RWBT)

Ocular involvement: Unclear
Exclusion criteria

e Allergy to clarithromycin or omeprazole
e UBT 13C, negative RWBT results, negative UBT results
e Pregnancy, breast-feeding
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e Antibiotics within past 2 months, topical treatments 3
weeks prior to start of study

Dropouts and withdrawals

o 2/44 (4.5%); 2 withdrawals in clarithromycin and
omeprazole group, death due to myocardial infarction
(1), incapacitating headaches (1)

Baseline data mean (SD)
Duluth Rosacea score; clarithromycin group 10.8 (3.5),
placebo group 11.1 (4.2)

Interventions

Two weeks
Intervention

Clarithromycin - 500 mg TID and omeprazole 40 mg QD (22)

Comparator
Placebo - QD (22)

Outcomes

Assessments (2): baseline, day 60
Outcomes of the trial (as reported)

Primary outcomes

1. Extent and intensity of rosacea at follow-up as
measured by the number of papules and pustules>
2. Extent and intensity of erythema and telangiectasia>

Method: Duluth Rosacea Scoring Instrument
Secondary outcomes

1. None

*Denotes outcomes pre-specified for this review

Quote (page 663): "Astra Merck, Wayne, PA, provided the
major funding for the study as well as omeprazole (Prilosec)
and matching placebos. Abbott laboratories, North Chicago,
lll, supplied the clarithromycin. Cortecs Diagnostics Ltd,
London, England, donated the Helisal Rapid Whole Blood
Test. Meretek Diagnostics, Inc, Houston, Tex, donated the 13C
urea breath tests.”

Declaration of
interest

None reported

Notes

None of our primary outcomes were addressed. Follow-up 2
months; 25% in the treatment group tested positive still for
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Helicobacter pylori after treatment. For the N of pustules the
data are quite skewed and for the total score very skewed
See comparison 64 in Effects of interventions

Risk of bias table

Bias

Authors'
judgement

Support for judgement

Random sequence
generation (selection
bias)

Low risk

Quote (page 660): "Patients were randomly
assigned to groups receiving active treatment
or placebo. Dispensing of study medications
according to a randomised registry list provided
by the project programmer."

Comment: Probably done

Allocation
concealment
(selection bias)

Unclear risk

Quote (660): "Treatment status was not
disclosed to investigators, coordinators or
patients throughout study."

The method used to conceal the allocation
sequence, that is to determine whether
intervention allocations could have been
foreseen in advance of, or during enrolment,
was not reported

Comment: There was insufficient information to
permit a clear judgement

Blinding of
participants and
personnel
(performance bias)

Low risk

Quote (page 660): "Double-blind, placebo
medication resembled active treatment.”
Comment: The report provided sufficient detail
about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to
permit a clear judgement

Blinding of outcome
assessment
(detection bias)

Low risk

Outcomes were investigator-assessed

Blinding of participants and key study personnel
was ensured, and it is unlikely that the blinding
could have been broken

Comment: We judged this as at a low risk of
bias

Incomplete outcome
data (attrition bias)

Low risk

2/44 (4.5%); 2 withdrawals in clarithromycin
group, reasons reported

Comment: Low number of dropouts at follow-
up, and although per-protocol analysis
considered to be at low risk of bias

Selective reporting
(reporting bias)

Low risk

The protocol for the study was not available,
but the pre-specified outcomes and those
mentioned in the methods section appeared to
have been reported

Comment: We judged this as at a low risk of
bias
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Other bias

Low risk Study duration adequate, no wash-out period
described, groups treated equally

Comment: As the study appeared to be double-
blinded and there was no selective reporting we
do not consider that the sponsorship and

support represented any additional bias

Bamford 2012

Methods

RCT, prospective, active-controlled, double-blind
Date of study

August 2006 to July 2008
Setting

Essentia Health Duluth Clinic, MN, US

Participants

Randomised: 53 participants (mean age 47.3 years, 14 male,
39 female)
Inclusion criteria

e Facial rosacea with severity 'greater than mild' (scores
5to 12 on the rosacea severity scale)

Ocular involvement: Unclear
Exclusion criteria

e Used zinc dietary supplements (> 25 mg/day)
e Oral or topical treatment for rosacea three months prior
to study entrance

Dropouts and withdrawals

e 9/53 (17%); zinc group (5), placebo group (4)

e Adverse events; zinc group (3), placebo group (4)

e Did not attend 3 month visit; zinc group (1), placebo
group (0)

e Withdrawal without reason; zinc group (1), placebo
group (0)

Baseline data mean
Rosacea severity; zinc group 6.30 (95% CI 5.83 to 6.76),
placebo group 6.77 (95% CI 6.22 to 7.32)

Interventions

Three months
Intervention

Zinc sulfate 220 mg - BID (27)

Comparator

Placebo - BID (26)
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Subjects were required to refrain from using oral or topical
treatments for rosacea while participating in the trial

Outcomes

Assessments (2): baseline, month 3
Outcomes of the trial (as reported)

Primary outcomes

1. Rosacea severity score (transient erythema (flushing),
non-transient erythema, papules, pustules, and
telangiectasia; each feature was measured on a 4-point

scale from absent (0) to severe (3))*
Secondary outcomes

1. Subject-reported rosacea-related quality of life
(RosaQol, Nicholson 2007)>

2. Laboratory data (haemoglobin (g/dl), zinc level (ug/ml),
and ceruloplasmin (units/l))

3. Adverse events*

*Denotes outcomes pre-specified for this review

Funding source

Quote (page 462): "thank the Duluth Clinic Foundation for
grant support that made this study possible"

Declaration of
interest

Quote (page 459): "None declared"”

Notes

Two of our primary outcomes were addressed (quality of life
and adverse events)
See comparison 76 in Effects of interventions

Risk of bias table

participants and

Bias ﬁjléitggrgsent Support for judgement

Random sequence |[Low risk Quote (page 460): "Randomization was carried

generation out following a sequence of random numbers

(selection bias) using random block size created by a
biostatistician and maintained at the research
pharmacy of the healthcare organization”
Comment: Probably done

Allocation Low risk Quote (page 460): "Randomization was carried

concealment out following a sequence of random numbers

(selection bias) using random block size created by a
biostatistician and maintained at the research
pharmacy of the healthcare organization”
Comment: Form of central allocation, probably
done

Blinding of Low risk Quote (page 459-60): "double-blind" and

"Treatment was masked from participants,
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personnel
(performance bias)

investigators, and study staff". Capsules
probably of identical appearance

Comment: The report provided sufficient detail
about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to
permit a clear judgement

Blinding of outcome
assessment
(detection bias)

Low risk Outcomes were investigator and participant
assessed

Blinding of participants and key study personnel
was ensured, and it is unlikely that the blinding
could have been broken

Comment: We judged this as at a low risk of bias

Incomplete Unclear risk ||9/53 (17%); zinc group (5), placebo group (4),

outcome data reasons reported. Per-protocol analysis

(attrition bias) Comment: We judged this as at an unclear risk
of bias

Selective reporting |[|Low risk The protocol for the study was available on

(reporting bias) clinicaltrials.gov (NCT00395226). Only the
primary outcome was listed in the protocol. The
pre-specified outcomes and those mentioned in
the methods section appeared to have been
reported
Comment: We judged this as at a low risk of bias

Other bias Low risk Study duration adequate, wash-out period before

study started adequate, groups treated equally
Comment: The study appeared to be free of
other forms of bias

Barnhorst 1996

Methods

RCT, prospective, placebo-controlled, investigator-blinded,
within-patient comparison

Date of study

Unreported

Setting

Department of Ophthalmology, Cleveland Clinic Foundation,
Cleveland, US

Participants

Randomised: 13 participants (mean age 72.8 years (range
40 to 90), 7 male, 6 female)
Inclusion criteria

e Participants with ocular rosacea and previous diagnosis
of facial rosacea (= 18 years)

Exclusion criteria
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e Age < 18 years, pregnancy, antibiotic use, inability to
provide informed consent

Dropouts and withdrawals

e 3/13 (23%) at metronidazole site
e Stinging of the eye (1)
¢ Non-compliance (2)

Baseline data mean (SD)
Eye and eyelid grading: metronidazole site 4.5 (1.1), control
site 4.5 (1.0)

Interventions 12 weeks
Intervention

Lid hygiene plus warm compresses plus metronidazole
0.75% gel - BID

Comparator

Lid hygiene and warm compresses - BID

Outcomes Assessments (3): baseline, week 6 and 12
Outcomes of the trial (as reported)
Primary outcomes

1. Eye and eyelid grading by physician>

Method: grading sheet (1 to 5) (higher score is worse)
Pre-treatment scores were compared with post-treatment
scores with respect to ocular surface, eyelid margin, and
combined eyelid plus ocular surface
Secondary outcomes
1. Patient questionnaire evaluating patient compliance
with the treatment regimen and any side effects
noted>

*Denotes outcomes pre-specified for this review

|Funding source HNone reported

Declaration of
interest

Notes Withdrawals were not included in the analysis by the review
authors. Because it is a within-patient study, patients can
make errors with which eye to treat or treat both eyes. One of
our primary outcomes was addressed (adverse events)

See comparison 6 in Effects of interventions

None declared

Risk of bias table
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Bias

Authors'
judgement

Support for judgement

Random sequence
generation (selection
bias)

Unclear risk

Quote (page 1881): "One eye was assigned
randomly to receive lid hygiene and warm
compresses twice daily, while the other eye
received lid hygiene and compresses twice
daily."

Comment: Insufficient detail was reported
about the method used to generate the
allocation sequence to allow a clear
assessment of whether it would produce
comparable groups

Allocation
concealment
(selection bias)

Unclear risk

The method used to conceal the allocation
sequence, that is to determine whether
intervention allocations could have been
foreseen in advance of, or during enrolment,
was not reported

Comment: There was insufficient information to
permit a clear judgement

Blinding of
participants and
personnel
(performance bias)

Unclear risk

Quote (page 1881): "An observer who was
masked to the treated and control eye
completed a physician data sheet."
Participants were not blinded

Comment: The report did not provide sufficient
detail about the measures used to blind study
personnel from knowledge of which
intervention a participant received, to permit a
clear judgement

Blinding of outcome
assessment
(detection bias)

Unclear risk

Outcomes were investigator as well as
participant-assessed

Quote (page 1881): "An observer who was
masked to the treated and control eye
completed a physician data sheet."
Comment: We judged this at unclear risk of
bias

Incomplete outcome
data (attrition bias)

High risk

3/13 (23%), reasons reported

Quote (page 1881): "Those patients reporting
noncompliance were removed from the study."”
Comment: We considered this as at high risk of
bias

Selective reporting
(reporting bias)

Low risk

The protocol for the study was not available,
but the pre-specified outcomes and those
mentioned in the methods section appeared to
have been reported

Comment: We judged this as at a low risk of
bias

|Other bias

ILow risk

|Study duration adequate |
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Comment: The study appeared to be free of
other forms of bias

Baumann 2018

Methods

RCT, prospective, vehicle-controlled, double-blind
Date of study

June 2014 to May 2015
Mulicentre (24) in US

Participants

Randomised: 445 participants (mean age 50.3 years, 95
male, 350 female)
Inclusion criteria

Ocular involvement: Unclear
Exclusion criteria

> 18 years of age with a diagnosis of moderate to
severe persistent facial erythema associated with
rosacea, defined as grade 3 or higher on both the CEA
scale with photonumeric guide and the Subject Self-
Assessment for rosacea facial redness (SSA) scale
with photo guide

¢ 3 inflammatory lesions on the face

Facial hair, tattoos, or other characteristics that would
interfere with erythema assessments

Other dermatologic conditions within the treatment area
Uncontrolled systemic disease

Raynaud syndrome

Narrow-angle glaucoma

Orthostatic hypotension

Cerebral or coronary insufficiency

Thromboangiitis obliterans

Scleroderma

Sjogren's syndrome

History of current or past drug or alcohol abuse
Severe, unstable, or uncontrolled cardiovascular
disease

Known hypersensitivity to oxymetazoline

Current treatment with monoamine oxidase inhibitors or
niacin (2500 mg/d)

Treatment with oxymetazoline-containing products,
topical glucocorticosteroids applied to the face,
systemic or nasal corticosteroids, or any product for the
treatment of acne, rosacea, or facial redness in the
past 14 days

Systemic antibiotics for rosacea in the past 28 days
Isotretinoin, laser light, or other energy-based therapy
to the face in the past 180 days
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e Currentty receiving or with a history of receiving
brimonidine

Dropouts and withdrawals

e 16/445 (3.6%); oxymetazoline group (11), vehicle group

(5)

e Adverse event; oxymetazoline group (6), vehicle group
(1)

e Lost to follow-up; oxymetazoline group (2), vehicle
group (2)

e Personal reasons; oxymetazoline group (1), vehicle
group (2)

e Randomised in error; oxymetazoline group (1), vehicle
group (0)

e Conflict of interest; oxymetazoline group (1), vehicle
group (0)

Baseline data (n)

Clinician's Erythema Assessment (CEA) 3: oxymetazoline
group 187, vehicle group 187

Clinician's Erythema Assessment (CEA) 4: oxymetazoline
group 37, vehicle group 34

Subject Self Assessment (SSA) 3: oxymetazoline group 207,
vehicle group 200

Subject Self Assessment (SSA) 4: oxymetazoline group 16,
vehicle group 21

Interventions

29 days
Intervention

Oxymetazoline hydrochloride cream 1% - QD (224)

Comparator

Vehicle cream - QD (221)

Outcomes

Assessments (4), baseline, day 1, 15 and 29 (and 28-day
posttreatment for worsening and rebound)
Outcomes of the trial (as reported)

Primary outcomes
1. 2-grade or greater decrease (improvement) from
baseline on both CEA and SSA (SSA: 0 = no signs of
unwanted redness and 4 = severe redness)
Secondary outcomes

1. Atleast a 2-grade decrease (improvement) from
baseline on the individual components, CEA and SSA

(scale 0 to 4, higher is worse)*
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2. Percent change from baseline in facial erythema
assessed using digital image analysis of photographs
(Canfield Scientific, Inc, Fairfield, NJ)

3. Patient satisfaction (Satisfaction Assessment for
Rosacea Facial Redness questionnaire)

4. Patients' assessed symptoms (Symptom Assessment
for Rosacea Facial Redness questionnaire)*

5. Patients’ assessment of impacts associated with
rosacea facial erythema (Impact Assessment for
Rosacea Facial Redness questionnaire)*

6. Safety and tolerability>

*Denotes outcomes pre-specified for this review

Funding source

Quote (page 298): "This study was sponsored by Allergan plc,
Dublin, Ireland”

Declaration of
interest

Quote (page 298): "L Baumann, DJ Goldberg, L Stein Gold,
EA Tanghetti, E Lain, and J Kaufman are investigators for
Allergan

plc. E Weng, DR Berk, and G Ahluwalia are employees of
Allergan plc and may own stock/stock options in that
company"

Notes

Two of our outcomes are addressed (participant-assessed
changes of rosacea severity and adverse events)
See comparison 5 in Effects of interventions

Risk of bias table

Bias ﬁlétggrfem Support for judgement
Random sequence |Low risk Quote (page 294): "Randomization was stratified
generation by baseline score on the Clinician Erythema
(selection bias) Assessment (CEA) scale and by study site, and
managed by an interactive voice or web
response system"
Comment: Probably done
Allocation Unclear risk ||[The method used to conceal the allocation
concealment sequence, that is to determine whether
(selection bias) intervention allocations could have been
foreseen in advance of, or during enrolment, was
not reported
Comment: There was insufficient information to
permit a clear judgement
Blinding of Unclear risk ||Quote (page 294): "double-blind"
participants and Comment: The report provided insufficient detail
personnel about the measures used to blind study
(performance bias) participants and personnel from knowledge of
which intervention a participant received, to
permit a clear judgement
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Blinding of outcome
assessment
(detection bias)

Unclear risk |Outcomes were investigator and participant
assessed

Comment: Uncertainty with the effectiveness of
blinding of outcomes assessors (healthcare
providers, participants) during the study
Insufficient information to permit a clear

judgement

Incomplete Low risk 16/445 (3.6%); oxymetazoline group (11),

outcome data vehicle group (5)

(attrition bias) Comment: Low number of drop-outs. We judged
this as at a low risk of bias

Selective reporting |[Low risk The protocol for the study was available on

(reporting bias) www.clinicaltrials.gov (NCT02132117). The pre-
specified outcomes and those mentioned in the
methods section appeared to have been
reported
Comment: We judged this as at a low risk of bias

Other bias Unclear risk ||All authors were investigators of employees for
Allergan
Comment: We judged this as at an unclear risk
of bias

Benkali 2014

Methods RCT, prospective, within-patient comparison

Date of study

Unreported

Setting
Multicentre in US

Participants

Randomised: 102 participants (mean age 41.6 years, 40
male, 62 female)
Inclusion criteria

e Adult male or female subjects, with a clinical diagnosis
of rosacea with a Clinician’s Erythema Assessment
(CEA) scale score = 3 (moderate) on the 5-point scale

Ocular involvement: Unclear, probably not
Exclusion criteria

e Abnormal intraocular pressure (IOP) (< 11 mm Hg or >
21 mm Hg)

Active rosacea

History of glaucoma or ocular hypertension

Prior eye surgery

Raynaud’s syndrome

Thromboangiitis obliterans

Orthostatic hypotension

Severe cardiovascular disease
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Cerebral or coronary insufficiency

Renal or hepatic impairment

Scleroderma

Sjégren’s syndrome

Depression

Concomitant treatment with monoamine oxidase (MAQO)
inhibitors, tricyclic antidepressants, barbiturates,
opiates, sedatives, systemic anaesthetics, alpha-
agonists, beta blockers, antihypertensive agents,
cardiac glycosides, or any topical or systemic agent
used for the treatment of ocular hypertension

Dropouts and withdrawals

e 6/102 during ophthalmic dosing, and an additional
8/102 during dermal dosing, unclear from which group,
reasons unreported

Baseline data (number)

CEA score 3 (moderate); 0.07% group 22, 0.18% QD group
22, 0.18% BID group 21, 0.5% group 24

CEA score 4 (severe); 0.07% group 5, 0.18% QD group 3,
0.18% BID group 5, 0.5% group O

Interventions

Intervention

Four weeks

Brimonidine tartrate 1 gram 0.07% gel - BID (27)

Comparator 1

Brimonidine tartrate 1 gram 0.18% gel - QD (25)

Comparator 2

Brimonidine tartrate 1 gram 0.18% gel - BID (26)

Comparator 3

Brimonidine tartrate 1 gram 0.5% gel - QD (24)

Each subject received one drop of brimonidine tartrate 0.2%
ophthalmic solution in each eye every 8 hours over a 24 hour
period, as proposed in the US prescribing information. After a
2 day wash-out period they received the dermal applications
as described above

Outcomes

Outcomes of the trial (as reported)

Assessments (47): day 1 (10x), after 2 days wash-out day 4
(10x), 5, 10, 18 (10x), 19, 24 and 32 (13x)
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Primary outcomes

1. Plasma concentrations of brimonidine (validated liquid
chromatography—tandem mass spectrometry (LC-
MS/MS) analytical method)

2. Pharmacokinetic parameters (Cmax, Tmax, Ctrough,
AUC (0-24 h) (non-compartmental method with
KineticaTM software (version 4.3, InnaPhase
Corporation, Philadelphia, USA)

Secondary outcomes

1. None

*Denotes outcomes pre-specified for this review

Funding source Quote (page 162): "Funding for this study was provided by
Galderma R&D, SNC. Funding for writing assistance was
provided by Galderma Laboratories, L.P."

Declaration of Quote (page 162): "K. Benkali, F. Rony, R. Bouer, and N.
interest Wagner are employees of Galderma R&D, Sophia Antipolis,
France. M. Leoni, A. Fernando, and M. Graeber are
employees of Galderma R&D, Princeton, NJ, USA"

Notes None of our primary nor secondary outcomes were addressed

(see Table 6)

Risk of bias table

: Authors’ -
Bias iudgement Support for judgement
Random Low risk Quote (page 163): "One hundred and two (102)
sequence subjects were randomly assigned to 1 of the 4
generation brimonidine gel regimens”
(selection bias) Comment: Insufficient detail was reported about

the method used to generate the allocation
seguence to allow a clear assessment of whether
it would produce comparable groups

After e-mail communication: "Regarding the
allocation sequence generated for the 4
subsequent groups consisting of different doses or
regimen for topical applications, the randomization
list was created before the study started, with a
1:1:1:1 ratio and block size of 4. This
randomization list was generated by a designated
biostatistician and was distributed to the clinical
supply team in a sealed envelope”

Comment: Probably done
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Allocation Low risk The method used to conceal the allocation

concealment sequence, that is to determine whether

(selection bias) intervention allocations could have been foreseen
in advance of, or during enrolment, was not
reported
Comment: There was insufficient information to
permit a clear judgement
After e-mail communication: "This randomization
list was generated by a designated biostatistician
and was distributed to the clinical supply team in a
sealed envelope”
Comment: Adequate, probably done

Blinding of High risk

participants and No blinding reported

personnel Comment: The outcome was likely to be

(performance influenced by the lack of blinding

bias)

Blinding of High risk No blinding reported

outcome _ .

assessment Comn_"lent. The outcome measurement was likely

: . to be influenced by the lack of blinding

(detection bias)

Incomplete Unclear risk |14/102 (13.7%); 6/102 during ophthalmic dosing,

outcome data and an additional 8/102 during dermal dosing,

(attrition bias) unclear from which group, reasons unreported.
Per-protocol analysis
Comment: We judged this as at an unclear risk of
bias

Selective reporting||Low risk The protocol for the study was not available, but

(reporting bias) the pre-specified outcomes and those mentioned
in the methods section appeared to have been
reported
Comment: We judged this as at a low risk of bias

Other bias Low risk Study duration adequate, wash-out period before
study started adequate
Comment: The study appeared to be free of other
forms of bias

Berardesca 2012

Methods RCT, prospective, placebo-controlled, double-blind

Date of study

Setting

Between April and June 2009

Multicentre in Europe (Italy, Switzerland and Belgium)

Participants

Randomised: 42 participants (mean age 39.8 years (range
20 to 60), 11 male, 31 female)
Inclusion criteria
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e Participants aged 18 to 60 years, with stage | and Il
rosacea

Ocular involvement: Unclear
Exclusion criteria

e None reported

Dropouts and withdrawals: None
Baseline data mean
Nothing reported

Interventions

Four weeks
Intervention

P-3075 cream (Polichem SA, Lugano, Switzerland)
containing 5% potassium azeloyl diglycinate (Azeloglicina;
Sinerga S.p.A., Milan, Italy) and 1% hydroxypropyl chitosan
(HPCH) - BID (28)

Comparator

Placebo (vehicle) cream - BID (14)

Qutcomes

Assessments (5): baseline, day 7, 14, 28 and 42
Outcomes of the trial (as reported)
Primary outcomes

1. Instrumental evaluations of erythema (forehead,
cheeks and chin by assessing the erythema index
(Mexameter; C+K electronic, Cologne, Germany))>

2. Instrumental evaluations of stratum corneum hydration
(forehead, cheeks and chin by assessing skin
capacitance (Corneometer CM 825; C+K electronic))

3. Assessment of flushing, erythema, oedema, itching,
burning and stinging (0 = none, 1 = mild, 2 = moderate
and 3 = severe)x

Secondary outcomes

1. None

*Denotes outcomes pre-specified for this review

IFunding source

None reported |

Declaration of
interest

None declared

INotes

HNone of our primary outcomes were addressed |
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See comparison 50 in Effects of interventions

Risk of bias table

Bias

Authors'
judgement

Support for judgement

Random
sequence
generation
(selection bias)

Low risk

Quote (page 38): " were randomized"

Comment: Insufficient detail was reported about
the method used to generate the allocation
sequence to allow a clear assessment of whether
it would produce comparable groups

After e-mail communication: "according to a

computer generated randomization list".. "with a
2:1 ratio using blocks of 3"
Comment: Probably done

Allocation
concealment
(selection bias)

Low risk

The method used to conceal the allocation
sequence, that is to determine whether
intervention allocations could have been foreseen
in advance of, or during enrolment, was not
reported

Comment: There was insufficient information to
permit a clear judgement

After e-mail communication: Form of central

allocation, "the randomization list was generated
by the statistician and kept under lock and key
until the data base lock, as usual” and "Patients
were sequentially assigned to the next available
randomization number, starting from the lowest
number provided to each investigational site"
Comment: Probably done

Blinding of
participants and
personnel
(performance
bias)

Low risk

Quote (page 37): "double-blind"

Comment: The report did not provide sufficient
detail about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to permit
a clear judgement

After e-mail communication: "placebo cream units,

which were identical to the active product in terms
of size, shape, volume, color. The tubes (P-3075
and placebo) were identically labeled for clinical
use as it is in a double-blind procedure.”
Comment: The report provided sufficient detail
about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to permit
a clear judgement

Blinding of
outcome

Low risk

Quote (page 37): "double-blind"
Comment: Uncertainty with the effectiveness of
blinding of outcomes assessors (participants,
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assessment
(detection bias)

healthcare providers) during the study

Insufficient information to permit a clear
judgement

After e-mail communication: "placebo cream units,
which were identical to the active product in terms
of size, shape, volume, color. The tubes (P-3075
and placebo) were identically labeled for clinical
use as it is in a double-blind procedure."
Outcomes were investigator-assessed

Blinding of participants and key study personnel
was ensured, and it is unlikely that the blinding
could have been broken

Comment: We judged this as at a low risk of bias

Incomplete
outcome data
(attrition bias)

Low risk

No losses to follow up
Comment: We judged this as at a low risk of bias

Selective reporting
(reporting bias)

Unclear risk |[No exact data were provided regarding

assessment of sign and symptoms of rosacea,
only generic comments were made
Comment: We judged this as at an unclear risk of

bias

Other bias Low risk Study duration adequate, no wash-out period
described, groups treated equally
Comment: The study appeared to be free of other
forms of bias

Berlin 2015

Methods RCT, prospective, placebo-controlled, 2-phase study (only

second phase is randomised)
Date of study

Unreported

Setting

The Berlin Center for Medical Aesthetics, Boynton Beach, FL,
us

Participants

Randomised: unclear number of participants (age and
gender unreported)
Inclusion criteria

e Participants with moderate to severe papulopustular
rosacea

Ocular involvement: Unclear
Exclusion criteria

e None reported

Dropouts and withdrawals: Not reported
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Baseline data (mean)
Nothing reported

Interventions

Forty weeks
Intervention

Doxycycline 40 mg modified release - QD

Comparator

Placebo - QD

First phase 12 week combination regimen of doxycycline 40
mg modified release and metronidazole 1% gel in subjects
with moderate to severe rosacea. At the end of phase 1,
subjects who achieved an investigator global assessment
(IGA) score of clear or near clear, or whose IGA score
improved 2 grades from baseline, were eligible for enrolment
in phase 2

Qutcomes

Assessments (2): baseline, week 40
Outcomes of the trial (as reported)

Primary outcomes
1. Relapse rate (IGA score or inflammatory lesion count

that returned to baseline, or if the investigator
determined that the subject warranted a change in

rosacea therapy)*
Secondary outcomes

1. None

*Denotes outcomes pre-specified for this review

Funding source

Quote (page AB11): "Study was funded by Galderma
Laboratories, L.P."

Declaration of
interest

None declared. One investigators was employed by Galderma
Laboratories, L.P., Fort Worth, TX, United States, the
manufacturer of doxycycline 40 mg modified release

Notes

None of our primary outcomes was addressed. Abstract, few
data presented. Received no further data of principal
investigator, no exact data are provided (see Table 6)

Risk of bias table

Bias

Authors'

iudgement Support for judgement
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Random sequence
generation (selection
bias)

Unclear risk [|Quote (page AB11): "were randomized"
Comment: Insufficient detail was reported
about the method used to generate the
allocation sequence to allow a clear
assessment of whether it would produce

comparable groups

Allocation
concealment
(selection bias)

The method used to conceal the allocation
sequence, that is to determine whether
intervention allocations could have been
foreseen in advance of, or during enrolment,
was not reported

Comment: There was insufficient information
to permit a clear judgement

Unclear risk

ng?(;ir]%grs and Al No blinding reported

persorl?nel Comment: The outcome was likely to be

p : influenced by the lack of blinding

(performance bias)

Blinding of outcome |High risk No blinding reported

assessment Comment: The outcome measurement was

(detection bias) likely to be influenced by the lack of blinding

Incomplete outcome ||Unclear risk |No information on dropouts and withdrawals

data (attrition bias) Comment: There was insufficient information
to permit a clear judgement

Selective reporting Unclear risk [|Only limited data were provided

(reporting bias) Comment: There was insufficient information
to permit a clear judgement

Other bias Unclear risk [|Abstract provided only limited data

Comment: There was insufficient information
to permit a clear judgement

Beutner 2005

Methods

RCT, prospective, active- and vehicle-controlled, investigator-
blinded
Date of study

March 2003 to January 2004

Setting
Multicentre study in the US

Participants

Randomised: 1299 participants (557 in metronidazole gel
group, 553 in metronidazole cream group, and 189 in vehicle
gel group) (mean age 48.4 + 13.02 years, range 18 to 92 for
metronidazole gel group; 48.3 £ 13.04 years, range 18 to 88
for metronidazole cream group; 47.8 £ 12.05 years, range 22
to 81 for vehicle gel group; sex 149 male, 408 female for
metronidazole gel group; 143 male, 410 female in
metronidazole cream group; and 48 male, 141 female in
vehicle gel group)

Inclusion criteria
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e Adults with rosacea, 8 to 50 inflammatory lesions and
no more than 2 nodules. All enrolled participants had
IGA of 3 = moderate at baseline

Ocular involvement: Unclear
Exclusion criteria

e Pregnant or lactating female

e Female unwilling to use oral contraceptives

e Subjects unwilling to minimise external factors that
might produce an exacerbation of their rosacea

Dropouts and withdrawals

e 156/1299 (12%); 57 (10.2%) discontinued in
metronidazole gel group, 72 (13.0%) in metronidazole
cream, and 27 (14.3%) in vehicle gel group

e Adverse events; metronidazole gel group (11),
metronidazole cream group (12), vehicle group (5)

e Lack of efficacy; metronidazole gel group (0),
metronidazole cream group (2), vehicle group (2)

e Subject request; metronidazole gel group (15),
metronidazole cream group (21), vehicle group (8)

e Protocol violation; metronidazole gel group (9),
metronidazole cream group (9), vehicle group (2)

e Lost to follow-up; metronidazole gel group (11),
metronidazole cream group (12), vehicle group (5)

e Pregnancy; metronidazole gel group (3), metronidazole
cream group (0), vehicle group (0)

e Other reasons; metronidazole gel group (1),
metronidazole cream group (2), vehicle group (0)

Baseline data (mean)
Lesion count: metronidazole gel group (18.3), metronidazole
cream group (18.1) vehicle group (18.4)

Interventions

Intervention

10 weeks

Metronidazole gel - 1% QD (577)

Comparator 1

Metronidazole cream - 1% QD (553)

Comparator 2
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Metronidazole gel vehicle - QD (189)

Outcomes Assessments (5): baseline, week 2, 4, 7 and 10
Outcomes of the trial (as reported)
Primary outcomes

1. Per cent reduction from baseline in inflammatory lesion
counts at week 10

2. Per cent of subjects rated as success (clear or almost
clear in dichotomised Investigator's Global Severity

Score)*
Secondary outcomes

1. To show non-inferiority of metronidazole gel 1% to
metronidazole cream 1% in the treatment of rosacea
To show superiority over its gel vehicle

Assess safety and tolerability of the treatmentsx

Inflammatory lesions count*
Investigator's Global Severity Score (score 0 = clear to

4 = severe)*

Ok own

*Denotes outcomes pre-specified for this review

[Funding source  ||Quote (page 10): "Supported by Galderma R&D Inc."

Declaration of Page 10; Dr Beutner and Mr Calvarese are employees of Dow

interest Pharmaceutical Sciences. Dr Graeber is an employee of
Galderma R&D Inc

Notes One of our primary outcomes is addressed (adverse events)

Poster presentation, after e-mail contact extensive information
has been provided by authors
See comparison 6 in Effects of interventions

Risk of bias table

: Authors' .
Bias iudgement Support for judgement
Random sequence|Low risk Quote (page 10): "This was a multicenter,
generation randomized, investigator-blind, active and vehicle-
(selection bias) controlled, parallel comparison.”

After e-mail contact with investigators we received
additional information which enabled us to change
the grading for this criterion from 'Unclear’ to 'Yes'
Quote: "Prior to the start of the study, a
randomization list was supplied by the Sponsor.
Drug supplies for the entire trial were numbered
sequentially. The drug supplies for Metronidazole
Gel 1%, Noritate Cream 1%, and Vehicle Gel
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were packaged according to the randomization list
in blocks of 7 using a ratio of 3:3:1. Study drug
supplies were distributed to each of the
investigational sites in complete blocks in order to
maintain the randomization ratio within an
investigational site. A unique drug kit number was
associated with each drug supply kit, and this
corresponded to the subject number. These
numbers were assigned sequentially as subjects
entering the study at each investigational site."
Comment: Probably done

Allocation
concealment
(selection bias)

Low risk

The method used to conceal the allocation
sequence was not described in sufficient detail in
the report

E-mail contact with the investigator confirmed "the
randomization schedule remained blinded from
those involved in the clinical conduct of the study
until the database lock memo was issued”
Comment: The report provides sufficient detail
and reassurance that participants and
investigators enrolling participants could not
foresee the upcoming assignment. This was
probably done

Blinding of
participants and
personnel
(performance bias)

Unclear risk

Quote (page 10): "...investigator blind."

E-mail contact with the investigator confirmed "the
study drugs were different in appearance. To
protect the blinding, a study staff designee, other
than the Investigator making evaluations,
dispensed and collected study drug from subjects.
Additionally, both the person in charge of study
drug dispensation and the subject were instructed
not to discuss the study treatment with the
Investigator or other evaluator(s)". Participants
were not blinded

Comment: We judged this as at unclear risk of
bias

Blinding of
outcome
assessment
(detection bias)

Low risk

Quote (page 10): "...investigator blind."

Comment: As the investigators were the outcome
assessors the report was unclear how they were
blinded

E-mail contact with the investigator confirmed "the

study drugs were different in appearance. To
protect the blinding, a study staff designee, other
than the Investigator making evaluations,
dispensed and collected study drug from subjects.
Additionally, both the person in charge of study
drug dispensation and the subject were instructed
not to discuss the study treatment with the

Investigator or other evaluator(s)"
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Blinding of the outcomes assessors, key
personnel, was ensured, and it was unlikely that
the blinding could have been broken

Comment: We judged this as at a low risk of bias

Incomplete
outcome data
(attrition bias)

Low risk

Number of participants unclear, dropouts not
reported
E-mail contact with the investigator confirmed "57

(10.2%) discontinued in metronidazole gel group,
72 (13.0%) in metronidazole cream and 27
(14.3%) in vehicle gel group"”. Reasons for
dropouts stated and ITT analysis LOCF
Comment: We judged this as at low risk of bias

Selective reporting
(reporting bias)

Low risk

The protocol for the study was not available, but
the pre-specified outcomes and those mentioned
in the methods section appeared to have been
reported

Comment: We judged this as at a low risk of bias

Other bias

Low risk

Study duration adequate, but unclear if there was
a 'wash-out' period, unclear if groups were treated
equally

E-mail contact with the investigator confirmed "no
financial arrangements have been made with any
of the investigators. Each listed investigator was
required to disclose to the sponsor whether the
investigator had a proprietary interest in this
product or a significant equity in the sponsor and
none disclosed any such interests"

Comment: We judged this as at a low risk of bias

Bhargava 2016

Methods

RCT, prospective, placebo-controlled, double-blind
Date of study

Setting

January 2013 to June 2014

Three referral eye centres, northern part India

Participants

Randomised: 130 participants (mean age 48 years (range 21
to 70), 52 male, 78 female)
Inclusion criteria

e Participants with rosacea as diagnosed by
dermatologist based on the guidelines proposed by
National Rosacea Society Expert Committee (Wilkin
2002)

e Participants with rosacea referred from dermatology
clinic having dry eye symptoms or complaining of
ocular irritation (Dry Eye Scoring System, DESS)

Ocular involvement: Yes
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Exclusion criteria

Corneal or episcleral/scleral involvement

Allergic conjunctivitis

Contact lens wear

Herpetic eye disease

Diabetes

Other skin diseases

Inability to swallow soft gel capsules

On regular course of aspirin or anti-coagulants (cyclo-
oxygenase-2 inhibitors)

Allergic to fluorescein

e Systemic (tetracyclines and corticosteroids) or topical
medications (other than artificial tear supplements) that
could affect tear film or meibomian gland function
(beta-blockers, benzodiazepines, and anti-histamines)
were discontinued 3 weeks prior to start of study

Dropouts and withdrawals

e 14/130 (10.8%); omega 3 fatty acids (O3FA) group
(14), placebo group (0)

e Lost to follow-up; O3FA group (6), placebo group (0)

e Adverse events; O3FA group (8), placebo group (0)

Baseline data mean (SD)

Mildly symptomatic (n); O3FA group (12), placebo group (15)
Moderately symptomatic (n); O3FA group (45), placebo group
(36)

Severely symptomatic (n); O3FA group (8), placebo group
(14)

Symptom score (DESS); O3FA group 9.1 (2.4), placebo group
8.6 (2.6)

Meibom gland score; O3FA group 1.6 (1), placebo group 1.5
(2.3)

Tear break-up time (TBUT); O3FA group 9.6 (1.7), placebo
group 9.2 (2.3)

Schirmer score; O3FA group 13.6 (5), placebo group 13.1
(5.2)

Interventions

Comparator

Six months
Intervention

Omega-3 fatty acids (O3FA) (180 mg eicosapentaenoic acid
(EPA) and 120 mg docosahexaenoic acid (DHA) in one
capsule) — 2 capsules BID (65)
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Placebo - one capsule — 2 capsules BID (65)

All participants were prescribed 0.5% carboxymethylcellulose
eyedrops four times a day. However, patients were instructed
to not to use tear supplements, at least 2 h prior to tear film
testing

QOutcomes

Assessments (4): baseline, month 1, 3 and 6
Outcomes of the trial (as reported)
Primary outcomes

1. Decrease from baseline in subjective dry eye
symptoms scoring (DESS) (questionnaire, score 0-6 =

mild, score 6.1-12 moderate, 12.1 to 18 severe)>*
Secondary outcomes

1. Change in meibomian gland score (lower =
improvement) >

2. Change in Schirmer test value (increase =
improvement)>*

3. Change in tear break-up time (TBUT)(increased time =
improvement)

*Denotes outcomes pre-specified for this review

Funding source

None reported

Declaration of
interest

Quote (page 7): "The authors report no conflicts of interest"

Notes

One of our primary outcomes was addressed (participant-
assessed changes in rosacea severity)
See comparison 80 in Effects of interventions

Risk of bias table

Bias ﬁjl:jtg;;sem Support for judgement

Random sequence ||Low risk Quote (page 2): "The allocation codes were

generation generated by a disk operating system-based

(selection bias) software in the department of community
ophthalmology. Patients were randomly
allocated to one of the two groups by a parallel
assignment.”
Comment: Probably done

Allocation Low risk Quote (page 2): "The codes were sealed in blue-

concealment colored envelopes that were opened

(selection bias) by health care personnel not involved in patient
care."
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Comment: The report provides sufficient detalil
and reassurance that participants and
investigators enrolling participants could not
foresee the upcoming assignment. This was
probably done

Blinding of
participants and
personnel
(performance bias)

Low risk Quote (page 1 and 2): "double-masked" and
"The two types of capsules and packs were
similar to each other"

Comment: The report provided sufficient detail
about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to
permit a clear judgement

Blinding of outcome
assessment
(detection bias)

Low risk Outcomes were investigator and participant
assessed

Blinding of participants and key study personnel
was ensured, and it is unlikely that the blinding
could have been broken

Comment: We judged this as at a low risk of
bias

Incomplete
outcome data
(attrition bias)

Unclear risk {|14/130 (10.8%) all from O3FA group.
Unbalanced number of drop-outs with all drop-
outs included in analyses (last observation
carried forward)

Comment: We judged this as at an unclear risk
of bias

Selective reporting
(reporting bias)

Low risk The protocol for the study was not available, but
the pre-specified outcomes and those
mentioned in the methods section appeared to
have been reported

Comment: We judged this as at a low risk of

bias

Other bias Low risk Study duration adequate, wash-out period
before study started adequate, groups treated
equally
Comment: The study appeared to be free of
other forms of bias

Bitar 1990

Methods RCT, prospective, placebo-controlled, double-blind

Date of study

Unreported

Setting

Department of Dermatology, Hotel-Dieu Hospital; University of
Montreal, Montréal, Québec, Canada

Participants

Randomised: 100 adult participants (mean age 50.3 years
(SD 1.6) in treatment group, 50.8 years (1.9) in control group,
41 male, 59 female)
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Inclusion criteria

e Participants with acne rosacea

Ocular involvement: Unclear
Exclusion criteria

e Alcohol or drug abuse

e Keratoconjunctivitis

e Conditions requiring anticoagulants or active antabuse
treatment

e Pregnant, nursing female

e Participants requiring antibiotics, or vasodilators

Dropouts and withdrawals

e 18/100 (18%); metronidazole group (8), control group
(10)

e Lack of effect; metronidazole group (2), control group
3

e Intercurrent iliness; metronidazole group (2), control
group (1)

e Dosage violation; metronidazole group (1), control
group (0)

e Administrative reasons; metronidazole group (1),
control group (4)

e Lost to follow-up; metronidazole group (2), control
group (1)

e Adverse event; metronidazole group (0), control group

(1)

Baseline data mean (SEM)

Number of papules; metronidazole group 8.1 (0.7), control
group 8.9 (0.7)

Number of pustules; metronidazole group 3.2 (0.4), control
group 4.3 (0.6)

Interventions Two months
Intervention

Metronidazole cream 1% - BID (50)

Comparator

Placebo cream - BID (50)

Outcomes Assessments (3): baseline, month 1 and 2
Outcomes of the trial (as reported)
Primary outcomes
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1. Improvement in clinical evaluation by physician
(presence or absence facial erythrosis, of rosacea at
different sites, N of papules and pustules, erythema,

and telangiectasia)>*
2. Improvement of global impression > 4 weeks (ECDEU

assessment manual, rating 1 to 7, higher is worse)*

Secondary outcomes
1. Adverse effects*

*Denotes outcomes pre-specified for this review

Funding source Quote (page 248): "This study was supported by Rhone-
Poulenc Pharma Inc, Montréal, Canada”

Declaration of
interest

Notes We only included the first 4 weeks (quality of the study
declined after 4 weeks)

One of our primary outcomes was addressed (adverse
events)

See comparison 6 in Effects of interventions

None declared

Risk of bias table

Bias ﬁjl?jtggr:”nsent Support for judgement

Random Unclear risk ||Quote (page 243): "50 patients were randomly

sequence assigned to treatment with metronidazole 1%

generation cream, while the other 50 patients received

(selection bias) placebo cream." "Metronidazole 1% cream and
placebo cream were randomly distributed.”
Comment: Insufficient detail was reported about
the method used to generate the allocation
seguence to allow a clear assessment of whether
it would produce comparable groups

Allocation Unclear risk | The method used to conceal the allocation

concealment seqguence, that is to determine whether

(selection bias) intervention allocations could have been foreseen
in advance of, or during enrolment, was not
reported
Comment: There was insufficient information to
permit a clear judgement

Blinding of LowTisk 5 1ote (page 242): *...double-blind."

participants and C . .

personnel Quote (page 243): "Tubes were identical in
appearance and creams were of same colour and

(performance : "

bias) consistency.
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Comment: The report provided sufficient detail
about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to permit
a clear judgement

Blinding of Low risk Quote (page 242-3): "...double-blind.” "Tubes
outcome were identical in appearance and creams were of
assessment same colour and consistency."
(detection bias) Outcomes were investigator- and participant
assessed
Blinding of participants and key study personnel
was ensured, and it is unlikely that the blinding
could have been broken
Comment: We judged this as at a low risk of bias
Incomplete Low risk 18/100 (18%); metronidazole group (8), control
outcome data group (10) in second month, similar reasons
(attrition bias) reported and balanced across both groups. ITT
analysis only first month
Comment: No dropouts in first month and we only
included data for the first month, therefore
considered as at low risk of bias
Selective reporting|[Low risk The protocol for the study was not available, but
(reporting bias) the pre-specified outcomes and those mentioned
in the methods section appeared to have been
reported
Comment: We judged this as at a low risk of bias
Other bias Low risk Study duration was adequate, and participants on

antibiotics or vasodilators were excluded.
Compliance was assessed

Quote (page 243): Concomitant medications
which were "considered to be vital to the general
health of the patients were permitted and noted",
i.e. nonsteroidal anti-inflammatory and
antihypertensive agents. The dropout rate was
high in the second month in both groups, and in
the absence of an ITT analysis only data from the
first month was entered into the RevMan analysis
Comment: We considered this as at low risk of
bias

Bjerke 1989

Methods

RCT, prospective, placebo-controlled, double-blind
Date of study

Unreported

Setting

Multicentre, Department of Dermatology, Haukeland Hospital,
Bergen; Rikshopitalet, Oslo; Florg Hospital, Florg of Ulleval
Hospital Oslo, Regionsykehuset, Trondheim, Norway
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Participants

Randomised: 97 participants (mean age 47 years (range 18
to 77), 44 male, 53 female)
Inclusion criteria

Ocular involvement: Unclear
Exclusion criteria

Participants with facial rosacea with at least 10 papules
or pustules or both, erythema, and telangiectasia

Dropouts and withdrawals

Pregnancy, lactation

Age < 18 years

Allergy to component study drugs

Any treatment with antibiotics, or other rosacea
treatments in last 4 weeks

Baseline data mean (SD)
No details reported

4/97 (4.1%); metronidazole group (1), placebo group
3)

Cured; metronidazole group (1), placebo group (0)
Insufficient effect; metronidazole group (0), placebo
group (3)

Interventions

Two months
Intervention

Metronidazole cream - 1% BID (50)

Comparator

Placebo cream - BID (47)

Outcomes

Assessments (3): baseline, week 4 and 8
Outcomes of the trial (as reported)

Primary outcomes

1.

2.

H w

Self-assessed changes in rosacea severity (improved,

unchanged, worse)*
Physician's global evaluation (improved, unchanged,

worse)*

Lesion count reduction>
Reduction of papules>*
Reduction of pustules*
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6. Reduction in erythema (0 = normal skin, 5 = blue red
skin)>*
7. Reduction of telangiectasia (0 = none, 3 = many)>*

Secondary outcomes

1. Adverse eventsx

*Denotes outcomes pre-specified for this review

IFunding source

HNone reported |

Declaration of
interest

Page 187, one of the investigators is employed by Dumex, the
manufacturer of metronidazole. No conflict of interest declared

Notes

Two of our primary outcomes were addressed (participant-
assessed changes in rosacea severity and adverse events)
See comparison 6 in Effects of interventions

Risk of bias table

Bias ﬁ;étg;;sem Support for judgement

Random sequence |Unclear risk ||Quote (page 188): "The trial was a

generation randomized...."

(selection bias) Comment: Insufficient detail was reported about
the method used to generate the allocation
sequence to allow a clear assessment of
whether it would produce comparable groups

Allocation Unclear risk || The method used to conceal the allocation

concealment sequence, that is to determine whether

(selection bias) intervention allocations could have been
foreseen in advance of, or during enrolment,
was not reported
Comment: There was insufficient information to
permit a clear judgement

Blinding of Unclear risk [|Quote (page 188): "The trial was double-blind."

participants and Comment: The report did not provide sufficient

personnel detail about the measures used to blind study

(performance bias) participants and personnel from knowledge of
which intervention a participant received, to
permit a clear judgement

Blinding of outcome |Unclear risk ||Quote (page 188): "The trial was double-blind."

assessment Comment: Uncertainty with the effectiveness of

(detection bias) blinding of outcomes assessors (participants,
healthcare providers) during the study
Insufficient information to permit a clear
judgement

Incomplete outcome ||Low risk 4/97 (4.1%), ITT analysis. Reasons for

data (attrition bias) withdrawals reported
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Comment: We considered this as at low risk of
bias

Selective reporting
(reporting bias)

Low risk The protocol for the study was not available, but
the pre-specified outcomes and those
mentioned in the methods section appeared to
have been reported

Comment: We judged this as at a low risk of
bias

Other bias

Unclear risk ||Wash-out period before study started unclear,
no other local or oral treatment was allowed,
study duration adequate, no sponsoring
mentioned, however, study details are
incomplete

Comment: Insufficient information to assess
whether important risk of bias exists

Bjerke 1999

Methods

RCT, prospective, placebo-controlled, double-blind
Date of study

Unreported

Setting

Multicentre, Dermatology Department, Haukeland Hospital, of
Ulleval, and National Hosital (Rikshospitalet), Oslo, Norway

Participants

Randomised: 116 participants (mean age 48.4 years in
treatment group, 50.3 years in control group, 57 male, 59
female)

Inclusion criteria

e 18 years of age

e Participants with grade 2 rosacea (Mills and Kligman
classification) with at least 10 inflammatory lesions
(papules and pustules), persistent erythema and
telangiectasia

No ocular involvement
Exclusion criteria

¢ Mild form of rosacea, or severe form complicated by
rhinophyma

e Marked ophthalmological complications

e Steroid rosacea

¢ Diseases and medications which obscured the course
and evaluation of rosacea

e Hypersensitivity to ingredients of study medication

Dropouts and withdrawals
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e 8/116 (6.9%); azelaic acid group (5), placebo group (1)
unclear from which group (2)

¢ Side effects; azelaic acid group (5), placebo group (1)

e Protocol violation or only attended at baseline; unclear
from which group (2)

Baseline data mean
Number of inflammatory lesions; azelaic acid group 30.8,
placebo group 31.7

Interventions

Three months
Intervention

Azelaic acid cream 20% - BID (76)

Comparator

Vehicle - BID (38)

Outcomes

Assessments (4): baseline, month 1, 2 and 3
Outcomes of the trial (as reported)
Primary outcomes

1. Self-assessed changes in rosacea severity (complete
remission, marked improvement, moderate

improvement, no improvement or deterioration) >
Decrease in N of lesions*

3. Physician's global impression of improvement
(complete remission, marked improvement, moderate
improvement, no improvement or deterioration) >

4. Decrease in erythema and telangiectasia (O = none, 6
= severe)x

N

Secondary outcomes

1. Tolerability of treatment
2. Cosmetic characteristics

*Denotes outcomes pre-specified for this review

|Funding source

HNone reported

Declaration of
interest

One of the investigators was employed by Schering AG Berlin,
Germany, the manufacturer of the azelaic acid cream.
However, none declared

Notes

One of our primary outcomes was addressed (participant-
assessed changes in rosacea severity)
See comparison 11 in Effects of interventions

Risk of bias table
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Authors'

Bias iudgement Support for judgement

Random sequence |Unclear risk ||Quote (page 456): "The assignment of study

generation medication was random."

(selection bias) Comment: Insufficient detail was reported about
the method used to generate the allocation
sequence to allow a clear assessment of
whether it would produce comparable groups

Allocation Unclear risk | The method used to conceal the allocation

concealment sequence, that is to determine whether

(selection bias) intervention allocations could have been
foreseen in advance of, or during enrolment,
was not reported
Comment: There was insufficient information to
permit a clear judgement

Blinding of Unclear risk ||Quote (page 456): "double-blind, parallel group

participants and comparison between azelaic acid 20% cream

personnel and its vehicle."

(performance bias) Comment: The report provided insufficient detail
about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to
permit a clear judgement

Blinding of outcome ||Unclear risk || Quote (page 456): "..double-blind.."

assessment
(detection bias)

Comment: Uncertainty with the effectiveness of
blinding of outcomes assessors (participants,
healthcare providers) during the study
Insufficient information to permit a clear
judgement

Incomplete outcome
data (attrition bias)

Low risk

8/116 (6.9%); azelaic acid group (5), placebo
group (1), unclear from which group (2)

Quote (page 456): "All available patients
(completed and withdrawals) were included in a
confirmatory Intention-to-treat analysis of
treatment differences with the results achieved
at their last observation carried forward
(LOCF)."

Comment: We judged this as at a low risk of
bias

Selective reporting
(reporting bias)

Low risk

The protocol for the study was not available, but
the pre-specified outcomes and those
mentioned in the methods section appeared to
have been reported

Comment: We judged this as at a low risk of
bias
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Other bias

Unclear risk ||Study duration adequate. Unclear if there was a
wash-out period before study, unclear if groups
were treated equally, no sponsoring mentioned
Comment: Insufficient information to assess
whether important risk of bias exists

Bleicher 1987

Methods

RCT, prospective, placebo-controlled, double-blind, within-
patient comparison
Date of study

Unreported
Setting

Two centres, Department of Dermatology, Harvard Medical
School; Department of Dermatology, Massachusetts General
Hospital, Boston, US

Participants

Randomised: 40 adult participants (mean age 48.7 years, 16
male, 24 female)
Inclusion criteria

e Participants with moderate to severe rosacea and at
least moderate erythema

No ocular involvement
Exclusion criteria

Pregnant or nursing female

Participants receiving anticoagulants
Antibiotics or corticosteroids, or both
History of paraben allergy or metronidazole
hypersensitivity

e Participants with unilateral or mild rosacea

Dropouts and withdrawals

e 2/40 (5%)
e Flare-up (1)
e Flare-up unilateral (1)

Baseline data mean
Number of lesions counts; 30.8

Interventions

Nine weeks
Intervention

Metronidazole 0.75% gel - BID

Comparator
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Placebo (vehicle) - BID

Outcomes Assessments (5): baseline, week 3, 6, 9 and 12
Outcomes of the trial (as reported)
Primary outcomes

1. Self-assessed changes in rosacea severity»

2. Physician's global evaluation>

3. Decrease in lesion counts>

4. Erythema, and telangiectasia (0 = absent, 3 =
severe)*

Secondary outcomes

1. None

*Denotes outcomes pre-specified for this review

Funding source Quote (page 614): "Study was funded, in part, by Curatek
Pharmaceuticals, Elk Grove Village, Ill. The metronidazole gel
and vehicle placebo used were also provided by Curatek
Pharmaceuticals. Statistical analysis was performed by an
independent statistical consultant.”

Declaration of

. None declared
interest

Notes One of our primary outcomes was addressed (participant-
assessed changes in rosacea severity)
See comparison 6 in Effects of interventions

Risk of bias table

Bias ﬁlétQSr;Sent Support for judgement

Random Low risk Quote (page 610): "Patients were randomly

sequence assigned to receive either 0.75% metronidazole in

generation a water based gel or the gel-base alone to each

(selection bias) half of the face." "Randomization by Curatek
Pharmaceuticals, Elk grove Village, IIL."
Comment: Probably done

Allocation Low risk Quote (page 610): "Randomization by Curatek

concealment Pharmaceuticals, Elk grove Village, Ill."

(selection bias) Comment: Appears to be a form of central
randomisation, probably done

Blinding of Low risk Quote (page 609 and 610): "double-blind" and

participants and "ldentical appearing tubes, colour coded and

personnel labelled right and left containing active treatment
or placebo."
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(performance
bias)

Comment: The report provided sufficient detail
about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to permit
a clear judgement

Blinding of
outcome
assessment
(detection bias)

Low risk

Quote (page 609-10): "...double-blind." and
"ldentical appearing tubes, colour coded and
labelled right and left containing active treatment
or placebo."

Outcomes were investigator and participant
assessed

Blinding of participants and key study personnel
was ensured, and it is unlikely that the blinding
could have been broken

Comment: We judged this as at a low risk of bias

Incomplete
outcome data
(attrition bias)

Low risk

Quote (page 611 and 612): "Two patients did not
complete the study. One discontinued after 2 days
due to a flare-up in rosacea related to withdrawal
from his systemic antibiotic therapy. Data on this
patient were not included in the results. A second
patient withdrew at five weeks because of a
severe unilateral flare-up on the placebo-treated
side."

Comment: Second patient was included in the
analysis. We judged this as at a low risk of bias

Selective
reporting
(reporting bias)

Low risk

The protocol for the study was not available, but
the prespecified outcomes and those mentioned in
the methods section appeared to have been
reported

Comment: We judged this as at a low risk of bias

Other bias

Low risk

Study duration adequate. Wash-out period before
study at least 3 weeks. Other treatments that
might affect rosacea were required to be
discontinued

The study appears to be free of other forms of
bias

Blom 1984

Methods

RCT, prospective, active-controlled, double-blind
Date of study

Unreported
Setting

Department of Dermatology, regional Hospital Orebro,
Sweden

Participants

Randomised: 40 (age and gender unreported)
Inclusion criteria
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e Participants with classical rosacea of different severity

Ocular involvement: Unclear
Exclusion criteria

e Any treatment whether systemic or topical within
preceding month

Dropouts and withdrawals

e 3/40 (7.5%); 3, probably in lymecycline group, no
reasons mentioned

Baseline data mean
Total number of lesions; sulfur group 213, lymecycline group
143

Interventions

Four weeks
Intervention

Sulphur 10% cream topically - QD + placebo capsules - BID
(20)

Comparator
Lymecycline 150 mg - BID + vehicle cream - QD (20)

Unreported how many participants were randomised into each
group

Outcomes

Assessments (2): baseline and week 4
Outcomes of the trial (as reported)

Primary outcomes

1. Total number of papules and pustules within a defined
area measured with a flexible frame - internal

measurement 3.5 cm x 2.5 cm was counted >
Grade of erythema (none, slight, moderate, severe)>*

Clinical progress, participants and clinicians
assessments (complete remission, much better, slightly

better, unchanged, worse)>

w N

Secondary outcomes

1. None

*Denotes outcomes pre-specified for this review

Funding source

Quote (page 359): "This work was supported by Essex
Lakemedel AB"
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Declaration of
interest

None declared

Notes

Participants who failed to respond or got worse were switched
to the alternative treatment, unclear who and how many. Lack
of usable data and inability to trace the investigators (see

Table 6)

One of our primary outcomes was addressed (participant-
assessed changes in rosacea severity)

Risk of bias table

Bias J{?J%Itggr;sent Support for judgement

Random sequence |Unclear risk ||Quote (page 358): "Patients were allocated to

generation (selection either regimen 1 or 2 according to a

bias) randomization code"
Comment: Insufficient detail was reported
about the method used to generate the
allocation sequence to allow a clear
assessment of whether it would produce
comparable groups

Allocation Unclear risk |[The method used to conceal the allocation

concealment sequence, that is to determine whether

(selection bias) intervention allocations could have been
foreseen in advance of, or during enrolment,
was not reported
Comment: There was insufficient information to
permit a clear judgement

Blinding of Unclear risk ||Quote (page 358): "double-blind study"

participants and Comment: The report did not provide sufficient

personnel detail about the measures used to blind study

(performance bias) participants and personnel from knowledge of
which intervention a participant received, to
permit a clear judgement

Blinding of outcome |Unclear risk ||Quote (page 358): "double-blind study"

assessment Comment: Uncertainty with the effectiveness of

(detection bias) blinding of outcomes assessors (participants,
healthcare providers) during the study
Insufficient information to permit a clear
judgement

Incomplete outcome [|Low risk 3/40 dropouts, probably in lymecycline group,

data (attrition bias) no reasons mentioned. Per-protocol analysis
Comment: Low number of dropouts and
although per protocol analysis judged as at a
low risk of bias

Selective reporting |High risk Only number of papules and pustules is

(reporting bias) addressed and not the other primary efficacy
outcome measures
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Comment: We judged this as at a high risk of
bias

Other bias

High risk Participants who failed to respond or got worse
were switched to the alternative treatment,
unclear who and how many

Comment: We judged this as at a high risk of
bias

Braithwaite 2015

Methods

RCT, prospective, placebo-controlled, investigator-blinded
Date of study

Unreported

Setting

Hospital-based research facility and four community-based
research and/ or primary care sites, New Zealand

Participants

Randomised: 138 participants (mean age 58 years (range 18
to 90), 69 male, 68 female, 1 gender unreported)
Inclusion criteria

e > 16 years with physicians diagnosis of facial rosacea
¢ Investigator Global Assessment of Rosacea severity
(IGA-RSS) of facial rosacea = 2

Ocular involvement: Unclear
Exclusion criteria

e Current requirement for systemic corticosteroids, or
systemic corticosteroid treatment in the 4 weeks prior
to visit 1

e Current requirement for oral or topical antibiotic therapy
for rosacea

e Current requirement for topical corticosteroid treatment
for rosacea

¢ Known or suspected allergy to honey or cetomacrogol
control cream

e Any other condition which, at the investigators
discretion, it was believed may present a safety risk or
impact the feasibility of the study or the study results

Dropouts and withdrawals

e 23/138 (16.6%); Honevo group (8), cetomacrogol group
(15)

e Withdrawn (randomised incorrectly); Honevo group (1),
cetomacrogol group (0)

¢ Worsening rosacea; Honevo group (3), cetomacrogol

group (8)
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e Use of prohibited medication; Honevo group (2),
cetomacrogol group (2)

¢ Discontinued for other reasons unrelated to the study;
Honevo group (2), cetomacrogol group (3)

e Did not want to be on control medication; Honevo
group (0), cetomacrogol group (1)

e Study inconvenience; Honevo group (0), cetomacrogol

group (1)

Baseline data mean (SD)

IGA-RSS; Honevo group 3 (0.9), cetomacrogol group 3 (0.9)
Visual analogue scale (VAS); Honevo group 36.8 (21.2),
cetomacrogol group 32.0 (19.1)

Interventions

Eight weeks
Intervention

Kanuka honey plus 10% glycerine (Honevo) for 30-60 min -
BID (69)

Comparator

Cetomacrogol cream for 30-60 min - BID (69)

Outcomes

Assessments (3): baseline, week 2 and 8
Outcomes of the trial (as reported)

Primary outcomes

1. The proportion of subjects who have a 2 or greater
improvement in Investigator-rated 7 point Rosacea
Severity Score (RSS)(IGA-RSS)(0 = clear, 6 =

severe)X
Secondary outcomes

1. Subject-rated global rosacea improvement using a
Visual Analogue Score (VAS)((0 mm ‘mildest possible’

symptoms and 100 mm ‘worst possible’ symptoms)>
Change from baseline in IGA-RSS*
Dermatology Quality of Life Index (DLQI)>*

Adverse eventsx
Daily self-reported use (applications per day)
Weekly self-reported global rosacea severity (VAS

scale)*

ok WD

*Denotes outcomes pre-specified for this review

190



Funding source

Quote (page 7): "This study was funded by HoneyLab.
HoneyLab provided the Honevo (medical-grade kanuka honey
and 10% glycerine) for the study”

Declaration of
interest

Quote (page 7): "Competing interests: None declared"

Notes

All our primary outcomes were addressed
See comparison 51 in Effects of interventions

Risk of bias table

Bias

Authors'
judgement

Support for judgement

Random
sequence
generation
(selection bias)

Low risk

Quote (page 2): "randomised"

Comment: Insufficient detail was reported about the
method used to generate the allocation sequence to
allow a clear assessment of whether it would
produce comparable groups

After e-mail communication: "It was generated using

a random number sequencer by our study
statistician”

Allocation
concealment
(selection bias)

Low risk

The method used to conceal the allocation
sequence, that is to determine whether intervention
allocations could have been foreseen in advance of,
or during enrolment, was not reported

Comment: There was insufficient information to
permit a clear judgement

After e-mail communication: "Once the

randomisation sequence was developed for each
site by the statistician, it was sent electronically to
an individual who was not otherwise associated with
the study. Individual randomisation slips were
generated by that person and placed within
sequentially numbered opaque sealed envelopes
which were then delivered to each site. Each
envelope was accessed by study staff and opened
at the point of randomisation. Study staff were
unaware of the randomisation sequence”
Comment: Probably done

Blinding of
participants and
personnel
(performance
bias)

Low risk

Quote (page 2): "with assessor blinding"
Participants were not blinded

Comment: The report did not provide sufficient
detail about the measures used to blind study
personnel from knowledge of which intervention a
participant received, to permit a clear judgement
After e-mail communication: "Outcome assessors of

the IGA-RSS were blinded in that they had nothing
to do with the participants during the enrolment
period or for any consequent visits and were thus
unaware of the treatment arm to which the
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participant had been allocated. The blinded
assessor entered the room during visits solely for
the purposes of undertaking the IGA-RSS on the
participants. The assessments were undertaken in
silence to ensure that there was no communication
about treatment arms."

Comment: The report provided sufficient detail
about the measures used to blind study personnel
from knowledge of which intervention a participant
received, to permit a clear judgement

Blinding of
outcome
assessment
(detection bias)

Unclear risk || Outcomes were investigator as well as participant-

assessed

Comment: Uncertainty with the effectiveness of
blinding of outcomes assessors
(participants/healthcare providers) during the study
Insufficient information to permit a clear judgement
After e-mail communication: As the patients were
not blinded this remains unclear risk

Incomplete
outcome data
(attrition bias)

Unclear risk ||23/138 (16.6%); Honevo group (8), cetomacrogol

group (15). Unbalanced number of drop-outs. ITT
analysis with drop-outs considered as non-
responders.

Comment: We judged this as at an unclear risk of
bias

Selective
reporting
(reporting bias)

Low risk

The protocol for the study was available on
www.anzctr.org.au (ACTRN12614000004662). The
pre-specified outcomes and those mentioned in the
methods section appeared to have been reported
Comment: We judged this as at a low risk of bias

Other bias

Low risk

Study duration adequate, wash-out period before
study started adequate, groups treated equally
Comment: The study appeared to be free of other
forms of bias

Breneman 1998

Methods

RCT, prospective, placebo-controlled, double-blind
Date of study

Unreported

Setting

Multicentre, setting not specified other than in Cincinnati,
Ohio, US

Participants

Randomised: 156 participants (mean age 48.5 years (SD
12.6) in treatment group and 46.9 years (SD 11.9) in control
group, 51 male, 105 female)

Inclusion criteria

e Participants with stage Il rosacea as defined by the
Plewig and Kligman classification system (persistent
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Ocular involvement: Unclear
Exclusion criteria

erythema, numerous telangiectases, papules, and
pustules)

Dropouts and withdrawals

Use of topical anti-acne, retinoid, or corticosteroid
preparations
Systemic antibiotics or corticosteroids

Baseline data mean (SD)
Number of papules; metronidazole group 13, placebo group

15

Number of pustules; metronidazole group 2, placebo group 3
Baseline rosacea severity score; metronidazole group 2.10
(0.24), placebo group 2.16 (0.33)

17/156 (10.8%); metronidazole group (15), placebo
group (2)

Prohibited medication or non-compliant; metronidazole
group (12), placebo group (2)

Lost to follow-up; metronidazole group (3), placebo

group (2)

Interventions

10 weeks
Intervention

Metronidazole 1% cream - QD (104)

Comparator

Placebo (vehicle) - QD (52)

Outcomes

Assessments (5): baseline, week 2, 4, 7 and 10
Outcomes of the trial (as reported)

Primary outcomes

1.
2.

Secondary outcomes

Change from baseline in inflammatory lesion countx
Current overall rosacea severity score (0 = none, 3 =
severe)*

Physician's global evaluation score of very good
improvement (0 = 0% to 24% improvement, 6 =
100%)*

Erythema, telangiectasia, burning, and scaling (0 =
none, 3 = severe)x
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1. Cosmetic acceptability
2. Degree of absorption
3. Skin feel after use of treatment

*Denotes outcomes pre-specified for this review

Funding source

reported

Unclear, reprint requests "Dermik Laboratories Inc,", the
manufacturer of metronidazole, but no source of funding

Declaration of
interest

None declared

Notes

None of our primary outcomes were addressed
See comparison 6 in Effects of interventions

Risk of bias table

Bias

Authors'
judgement

Support for judgement

Random sequence
generation
(selection bias)

Unclear risk

Quote (page 44): "This was a double-blind,
randomized, parallel group clinical trial..."
"Patients were randomly assigned..."

Comment: Insufficient detail was reported about
the method used to generate the allocation
sequence to allow a clear assessment of whether
it would produce comparable groups

Allocation
concealment
(selection bias)

Unclear risk

The method used to conceal the allocation
sequence, that is to determine whether
intervention allocations could have been foreseen
in advance of, or during enrolment, was not
reported

Comment: Insufficient detail was reported about
the method used to generate the allocation
sequence to allow a clear assessment of whether
it would produce comparable groups

Blinding of
participants and
personnel
(performance bias)

Unclear risk

Quote (page 44): "This was a double-blind,
randomized, parallel group clinical trial comparing
the efficacy of metronidazole 1% cream to
vehicle."

Comment: The report provided insufficient detalil
about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to permit
a clear judgement

Blinding of
outcome
assessment
(detection bias)

Unclear risk

Quote (page 44) : "..double-blind.."

Comment: Uncertainty with the effectiveness of
blinding of outcomes assessors (participants,
healthcare providers) during the study
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Insufficient information to permit a clear

judgement
Incomplete Low risk 17/156 (10.8%); metronidazole group (15),
outcome data placebo group (2). Reasons reported. Per-
(attrition bias) protocol analysis

Comment: Double the number (104) patients were
enrolled in the active treatment group compared
to 52 in the vehicle group. The percentage of
excluded patients in the treatment group was
higher than in the vehicle group. Because far
more people in this group took prohibited
medication that could have influenced in a
positive way the outcomes on rosacea, the review
authors consider that this does not pose any
threat to the validity of the results in this study
Comment: We judged this as at a low risk of bias

Selective reporting ||Low risk The protocol for the study was not available, but
(reporting bias) the pre-specified outcomes and those mentioned
in the methods section appeared to have been
reported
Comment: We judged this as at a low risk of bias
Other bias Low risk Adequate wash-out period before the study.

Adequate study duration. No medication allowed
that might influence outcome

Comment: The study appears to be free of other
forms of bias

Breneman 2004

Methods RCT, prospective, placebo-controlled, double-blind

Date of study

Unreported

Setting

Multicentre, University Dermatology Consultants, Cincinnati;
The Savin Centre, New Haven; Department of Dermatology,
University of Pennsylvania School of Medicine, US

Participants Randomised: 53 participants (mean age 43.1 years (SD
11.7) in treatment group and 45.7 years (12.9) in control
group, 8 male and 18 female in treatment group, 9 male and
17 female in control group)

Inclusion criteria

e Participants with stage Il rosacea as defined by the
Plewig and Kligman classification system (persistent
erythema, numerous telangiectases, papules, and
pustules)

No ocular involvement
Exclusion criteria
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Any significant disease or other facial disease
Moderate or severe rhinophyma

Dense-like telangiectasia

Plague-like oedema

Ocular rosacea

Treatment with topical or systemic antibiotics, retinoids,
systemic steroids, or topical steroids within 4 weeks of
initiation

History of regional enteritis

Colitis

Pregnant and nursing female

Known hypersensitivity to study ingredients

Dropouts and withdrawals

e 5/53(9.4%); treatment group (3), vehicle group (2)

e Adverse events; treatment group (2), vehicle group (1)

e Withdrew consent; treatment group (1), vehicle group
(0)

e Lack of efficacy; treatment group (0), vehicle group (1)

Baseline data mean (SD)
Number of papules and pustules; treatment group 17.7 (9.7),
vehicle group 19.3 (11.4)

Interventions Twelve weeks
Intervention

Benzoyl peroxide 5% and clindamycin 1% gel - QD (27)

Comparator

Placebo (vehicle) - QD (26)

Outcomes Assessments (5): baseline, week 3, 6, 9 and 12
Outcomes of the trial (as reported)
Primary outcomes

1. Percentage change in N of papules and pustules from
baseline to end of study*

2. Change from baseline in severity of erythema,
telangiectasia, flushing, burning or stinging (0 = none, 3
= severe)x

3. Overall rosacea severity assessment (0 = clear, 5 =
very severe), and physician's (0 = clear, 5 = very
severe) and patient's global assessment (1 = much
better, 4 = worse)*
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Secondary outcomes
1. Adverse eventsx

Leyden 2004 - same study, different outcome measures.
Overall global improvement as rated by 3 independent
investigators using photographs

*Denotes outcomes pre-specified for this review

Funding source

Quote (page 381): "This study was supported by Dermik
Laboratories, a division of Aventis Pharmaceuticals Inc,
Berwyn, PA", Dermik Laboratories is the manufacturer of
BenzaClin®

Declaration of
interest

None declared

Notes

Two of our primary outcomes were addressed (participant-
assessed changes in rosacea severity and adverse events)
Some SDs are lacking, and most data are skewed. This also

applies to Leyden 2004
See comparison 26 in Effects of interventions

Risk of bias table

Bias ﬁjlfjtg;]e(:)r:”nsent Support for judgement
Random sequence |[|Low risk Quote (page 382): "Patients were randomly
generation assigned in a 1:1 ratio...... Randomization was
(selection bias) performed according to a computer generated
random code."
Comment: Probably done
Allocation Low risk Quote (page 382): "Treatments were identified
concealment by a code number, which was assigned in
(selection bias) chronological order at each site.”
Comment: Form of central allocation, probably
done
Blinding of Low risk Quote (page 382): "BP/C gel and vehicle only
participants and gel were supplied in identical jars and were
personnel indistinguishable in color, texture, and smell.
(performance bias) Both were packaged in identical patient kits with
indistinguishable labelling."
Comment: The report provided sufficient detail
about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to
permit a clear judgement
SnelY B SigeniE (| [ Outcomes were investigator and participant
assessment
: . assessed
(detection bias)
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Blinding of participants and key study personnel
was ensured, and it is unlikely that the blinding
could have been broken

Comment: We judged this as at a low risk of
bias

Incomplete outcome
data (attrition bias)

Low risk 17/156 (10.8%); metronidazole group (15),
placebo group (2). ITT analysis

Comment: We judged this as at a low risk of
bias

Selective reporting
(reporting bias)

Low risk The protocol for the study was not available, but
the prespecified outcomes and those mentioned
in the methods section appeared to have been
reported

Comment: We judged this as at a low risk of
bias

Other bias

Unclear risk |[No information about sponsorship or support
was reported. Wash-out period before study
unreported, nor if other medications were
recorded or allowed that might influence the
outcomes

Comment: Insufficient information to assess

whether important risk of bias exists

Bribeche 2015

Methods

RCT, prospective, placebo-controlled, single-blinded
Date of study

November 2012 to August 2013

Setting
Dermatology Clinic of Zaporozhye, University Hospital,

Zaporozhye, Ukraine

Participants

Randomised: 65 participants (age 25 to 67 years, 32 male,
33 female)
Inclusion criteria

e Age = 18 years and a diagnosis of mild to moderate
rosacea

e A score of 2to 3 on the IGA Scale (0 to 4 scale: 0 =
clear, no signs or symptoms present; 1 = minimal, one
or two papules; 2 = mild, some (3 to 10) papules and
pustules; 3 = moderate, moderate (11 to 19) number of
papules and pustules; 4 = severe, numerous (= 20)
papules, pustules and nodules)

e A score of 2to 3 on the CEA Scale (0to 4 scale: 0 =
none, no redness present; 1 = mild, slight pinkness; 2 =
moderate, definite redness; 3 = significant, marked
erythema; 4 = severe, fiery redness)

Ocular involvement: Unclear
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Exclusion criteria

e Topical treatment for rosacea < 2 weeks prior to study

entry
e Systemic treatment < 4 weeks prior to study entry
e Lactating women
e Use of any rosacea treatment (over the counter or
prescription) during the course of the study

e Use of systemic or topical corticosteroids, 4 weeks prior

to study entry and during the study
e Use or anticipation of laser or intense pulsed light

treatments < 3 months prior to study entry or during the

trial

e Concomitant administration of cytochrome P450
inducers

e Use of tetracycline family antibiotics at any dose

e Use of any acne or rosacea treatments, including
spironolactone, during the study

Dropouts and withdrawals

e 2/65 (3%); 1 in each group

e Erysipleas requiring antibiotics; praziquantel (1)

e Appendicitis requiring appendectomy and antibiotics;
vehicle (1)

Baseline data (N or mean (range))

IGA score minimal; praziquantel (4), vehicle (1)

IGA score mild; praziquantel (11), vehicle (9)

IGA score moderate; praziquantel (28), vehicle (12)
CEAS score mild; praziquantel (5), vehicle (3)

CEAS score moderate; praziquantel (12), vehicle (8)
CEAS score significant; praziquantel (26), vehicle (11)
DLQI; praziquantel 15.8 (4 to 23), vehicle 14.6 (5 to 21)

Interventions

12 weeks with 4 weeks follow-up
Intervention

Praziquantel 3% ointment - BID (43)

Comparator

Vehicle ointment - BID (22)

Outcomes

Assessments (5): baseline, week 4, 8, 12 and 16
Outcomes of the trial (as reported)

Primary outcomes
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1. Investigator's Global Assessment Scale (IGAS) (0 to

4)%

2. Clinical Erythema Assessment Scale (CEAS) (0 to 4)%
Secondary outcomes

1. The Dermatology Life Quality Index (DLQI)>*

2. Adverse eventsx

3. Antimicrobial potential potency of praziquantel (MIC)

*Denotes outcomes pre-specified for this review

Funding source

HQuote (page 1 Epub): "Funding: None"

Declaration of
interest

Quote (page 1 Epub): "Conflicts of interest: None"

Notes

Two of our primary outcomes were addressed (quality of life
and adverse events)
See comparison 43 in Effects of interventions

Risk of bias table

Bias

Authors'
judgement

Support for judgement

Random sequence

bias)

Low risk
generation (selection

randomization schedule”
Comment: Probably done

Quote (page 2 Epub): "were randomly
assigned" and "using a computer-generated

Allocation
concealment
(selection bias)

High risk

safety reasons"

was not reported

judgement

bias

Quote (page 2 Epub): "The assignment was
performed in a single-blinded manner (for

The method used to conceal the allocation
sequence, that is to determine whether
intervention allocations could have been
foreseen in advance of, or during enrolment,

Comment: Not sure if allocation concealment
and blinding are confused. There was
insufficient information to permit a clear

After e-mail communication it became clear
that two investigators had access to the list
Comment: We judged this as at a high risk of

Blinding of
participants and
personnel
(performance bias)

High risk

blinded to the treatment affectation”

Quote (page 2 Epub): "The assignment was
performed in a single-blinded manner (for
safety reasons)”, in which the subjects were
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Comment: Investigators not blinded. The
outcome was likely to be influenced by the lack
of blinding

Blinding of outcome
assessment
(detection bias)

High risk Quote (page 2 Epub): "The assignment was
performed in a single-blinded manner (for
safety reasons),” in which the subjects were
blinded to the treatment affectation”

After e-mail-communication: "praziquantel
ointment and the placebo had the same colour
(white), and ointment were given to participants
in identical boxes for both groups"

Comment: Outcomes were participant and
investigator assessed. As the investigators
were not blinded the outcome measurement of
IGA and CEA are likely to be influenced by the
lack of blinding

Incomplete outcome
data (attrition bias)

Low risk 2/65 (3%), ITT analysis. Reasons for
withdrawals reported

Comment: We considered this as at a low risk
of bias

Selective reporting
(reporting bias)

Low risk The protocol for the study was not available,
but the pre-specified outcomes and those
mentioned in the methods section appeared to
have been reported

Comment: We judged this as at a low risk of
bias

Other bias

Low risk Study duration adequate, wash-out period prior
to study entry adequate, no other treatments
allowed, no sponsoring

Comment: The study appears to be free of
other forms of bias

Buendia-Bordera 2013

Methods

RCT, prospective, placebo-controlled, within-patient
comparison
Date of study

Unreported

Setting

Instituto de Fotomedicina, Centro Medico Teknon, Barcelona,
Spain

Participants

Randomised: 31 participants (age and gender unreported)
Inclusion criteria

e Subjects with photo type | to IV presenting a rosacea
subtype | condition on both sides

Ocular involvement: Unclear
Exclusion criteria

201



Dropouts and withdrawals: Not reported

None reported

Baseline data (mean)
Nothing reported

Interventions

One treatment, follow-up 30 days
Intervention

PDL treatment (9 to 12 J/cm?, 7 mm spot) + post-laser
serum

Comparator

PDL treatment (9 to 12 J/cm?, 7 mm spot) + placebo

Qutcomes

Assessments (5): baseline, day 1, 9, 21 and 30
Outcomes of the trial (as reported)

Primary outcomes

Secondary outcomes

1.

*Denotes outcomes pre-specified for this review

1. Immediate soothing effect (thermography imaging)
2.

3. Erythema (spectroscopy and photographs)*
4.

Evaluate skin condition and stratum corneum thickness
(IVCM captures and Trans Epidermal Water Loss
(TEWL))

Oedema and dermal density (ultrasound imaging)

None

|Funding source \

|Nothing reported

Declaration of
interest

None declared

Notes

None of our primary outcomes were addressed
Abstract, few data presented. Unable to contact principal

investigator, no exact data are provided (see Table 6)

Risk of bias table

Bias

Authors’
judgement

Support for judgement

Random sequence
generation (selection
bias)

Unclear risk |Quote (page 43): "applied on a randomized

side of the face"

Comment: Insufficient detail was reported
about the method used to generate the
allocation sequence to allow a clear
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assessment of whether it would produce
comparable groups

Allocation
concealment
(selection bias)

The method used to conceal the allocation
sequence, that is to determine whether
intervention allocations could have been
foreseen in advance of, or during enrolment,
was not reported

Comment: There was insufficient information
to permit a clear judgement

Unclear risk

ng?é?%g{g and ALE TS No blinding reported

persor?nel Comment: The outcome was likely to be

p : influenced by the lack of blinding

(performance bias)

Blinding of outcome |High risk No blinding reported

assessment Comment: The outcome measurement was

(detection bias) likely to be influenced by the lack of blinding

Incomplete outcome ||Unclear risk |No information on dropouts and withdrawals

data (attrition bias) Comment: There was insufficient information
to permit a clear judgement

Selective reporting Unclear risk [|Only limited data were provided

(reporting bias) Comment: There was insufficient information
to permit a clear judgement

Other bias Unclear risk |[|Abstract provided only limited data

Comment: There was insufficient information
to permit a clear judgement

Carmichael 1993

Methods

RCT, prospective, placebo-controlled, double-blind, within-
patient comparison
Date of study

Unreported

Setting

Department of Dermatology, University Wales College of
Medicine, Cardiff, UK

Participants

Randomised: 33 participants (mean age 56.9 years (range
38 to 70) for 15 males and mean 52.8 years (range 31 to 82)
for 18 females)

Inclusion criteria

e Participants with typical rosacea with persistent
symmetrical erythema affecting either cheek together
with at least 10 inflammatory papules or pustules

Ocular involvement: Unclear
Exclusion criteria
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¢ |If topical medications such as corticosteroids,
antibiotics, retinoids or other drugs that could affect the
course of the disease had not been stopped 2 weeks
prior to study

e If systemic medications such as corticosteroids,
antibiotics, retinoids or other drugs that could influence
the disease had not been stopped 4 weeks prior to
study

Dropouts and withdrawals: None

Baseline data mean (SEM)

Number of papules; azelaic acid site 13.0 (1.5), vehicle site
13.3 (1.6)

Number of pustules; azelaic acid site 1.2 (0.4), vehicle site 1.6
(0.5)

Interventions

13 weeks
Intervention

Azelaic acid cream 20% - BID

Comparator

Placebo (vehicle) - BID

Outcomes

Assessments (5): baseline, week 3, 6, 9 and 13
Outcomes of the trial (as reported)
Primary outcomes

1. Subjective severity score of changes in rosacea
severity (VAS) by physicians>*
Decrease in papule count, pustule count>

Decrease in erythema, and telangiectasia (VAS 10-
point and "electronic meter (Innovaderm, Cardiff) to
convert the analogue score to a digital reading")*
4. Physician's overall rating of complete remission or
marked improvement (poor, moderate, good,

excellent)*

w N

Secondary outcomes
1. Adverse eventsx

*Denotes outcomes pre-specified for this review

IFunding source

INone reported |

Declaration of
interest

None declared. Two investigators were employed by Schering
AG, Berlin, Germany, the manufacturer of azelaic acid cream
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Notes

One of our primary outcomes was addressed (adverse

events)

Subjective severity scale and overall rating by physicians is
not consistent and data on inflammatory lesions were skewed
See comparison 11 in Effects of interventions

Risk of bias table

Bias

Authors'
judgement

Support for judgement

Random sequence
generation (selection
bias)

Unclear risk

Quote (page S19): "Allocation of the
preparations to the facial side was
randomized."

Comment: Insufficient detail was reported
about the method used to generate the
allocation sequence to allow a clear
assessment of whether it would produce
comparable groups

Allocation
concealment
(selection bias)

Unclear risk

The method used to conceal the allocation
sequence, that is to determine whether
intervention allocations could have been
foreseen in advance of, or during enrolment,
was not reported

Comment: Insufficient detail was reported
about the method used to generate the
allocation sequence to allow a clear
assessment of whether it would produce
comparable groups

Blinding of
participants and
personnel
(performance bias)

Low risk

Quote (page S19): "Comparison between 20%
azelaic acid and its identical-appearing
vehicle."

Comment: The report provided sufficient detail
about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to
permit a clear judgement

Blinding of outcome
assessment
(detection bias)

Low risk

Outcomes were investigator and participant
assessed

Blinding of participants and key study
personnel was ensured, and it is unlikely that
the blinding could have been broken
Comment: We judged this as at a low risk of
bias

Incomplete outcome
data (attrition bias)

Low risk

There were no dropouts (page S21). ITT
analysis

Comment: We judged this as at a low risk of
bias
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Selective reporting
(reporting bias)

Low risk The protocol for the study was not available,
but the pre-specified outcomes and those
mentioned in the methods section appeared to
have been reported

Comment: We judged this as at a low risk of
bias

Other bias

Low risk Wash-out period adequate before start, study
duration adequate. No topical or systemic
medications that could influence outcomes
were allowed

Comment: The study appears to be free of
other forms of bias

Chang 2012

Methods

RCT, prospective, placebo-controlled, double-blind
Date of study

Unreported

Setting

Two centres, Massachusetts General Hospital, Boston and
Stanford Hospital and Clinic, Redwood City, US

Participants

Randomised: 83 participants (mean age 52.2 years, 23 male,
57 female and 3 gender unreported)
Inclusion criteria

e 218 years of age
e Papulopustular rosacea with 4 to 50 facial inflammatory
lesions

Ocular involvement: Unclear
Exclusion criteria

Acne conglobata

Acne fulminans

Secondary acne (chloracne, drug induced acne etc)

Severe acne requiring systemic treatment

History of regional enteritis or inflammatory bowel

disease

e Use of topical rosacea treatments two weeks prior to
study entry

e Use of systemic antibiotics four weeks prior to study
entry

e Use of systemic retinoids three months prior to study
entry

e Laser or light based therapies two months prior to study
entry

e Concomitant use of medications that are reported to

exacerbate rosacea
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e Other dermatologic conditions that require use of
interfering topical or systemic therapy or that might
interfere with study assessments such as, but not
limited to, atopic dermatitis, perioral dermatitis or acne
vulgaris

e Pregnant or planning pregnancy

e Use of any investigational drugs within past four weeks

e Known hypersensitivity or previous allergic reaction to
clindamycin or retinoids

Dropouts and withdrawals

e 8/83(9.6%); clindamycin + tretinoin group (4), placebo
group (4), however just 3/83 excluded from analysis

e Lost to follow-up; clindamycin + tretinoin group (2),
placebo group (3)

e Irritant contact dermatitis; clindamycin + tretinoin group
(1), placebo group (1)

e Worsening rosacea; clindamycin + tretinoin group (1),
placebo group (0)

Baseline data mean (SD)
Number of inflammatory lesions; clindamycin + tretinoin group
14.3 (9.5), placebo group 18.7 (14.1)

Interventions

12 weeks
Intervention

Clindamycin phosphate 1.2% + tretinoin 0.025% gel - QD
(43)

Comparator

Placebo gel - QD (40)

Outcomes

Assessments (4): baseline, week 2, 6 and 12
Outcomes of the trial (as reported)

Primary outcomes:

1. Absolute change in inflammatory lesion count>
2. Percentage decrease in papule and pustule count
between the groups

Secondary outcomes:

1. Improvement in clinical features as flushing, erythema,
papules, pustules, telangiectasia, burning, stinging,

plaques, dry appearance, oedema, ocular symptoms,

207



peripheral location and phymatous changes (Wilkin
2004)*

2. Improvement in Physician's Global Assessment
regarding subtypex

3. Improvement in subjects' self assessment (RosaQoL,
Nicholson 2007)%

4. Tolerabity (scaling, dryness and erythema)
5. Adverse eventsx

*Denotes outcomes pre-specified for this review

IFunding source

|Quote (338): "This study was funded by a grant from Medicis" |

Declaration of
interest

disclose"

Quote (338):"The authors have no conflict of interest to

Notes

Two of our primary outcomes were addressed (quality of life
and adverse events)
See comparison 28 in Effects of interventions

Risk of bias table

(detection bias)

Bias ﬁjlétggrfent Support for judgement

Random Low risk  |lQuote (page 334): "Qualifying subjects were

sequence randomized via a computerized random number

generation generator"

(selection bias) Comment: Probably done

Allocation Low risk Quote (page 334): "The research staff member

concealment who randomized the study population was not

(selection bias) involved in any study assessments."
Comment: The report provides sufficient detail and
reassurance that participants and investigators
enrolling participants could not foresee the
upcoming assignment. Probably done

Blinding of Low risk Quote (page 334): "CT gel and placebo gel were

participants and indistinguishable on visual inspection with respect

personnel to color, consistency and odor"

(performance Comment: The report provided sufficient detail

bias) about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to permit
a clear judgement

Blinding of Low risk Outcomes were investigator- and participant

outcome assessed

assessment Blinding of participants and key study personnel

was ensured, and it is unlikely that the blinding
could have been broken.
Comment: We judged this as at a low risk of bias
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Incomplete Low risk 3/83 were not included in the analyses. Per-
outcome data protocol analysis

(attrition bias) Comment: Low number of participants excluded
from analysis and although per-protocol analysis
judged as at low risk of bias

Selective reporting||Low risk The protocol for the study was available on
(reporting bias) clinicaltrials.gov (NCT00823901). In the protocol
reduction of transient erythema was the single
secondary outcome and was specified in Methods
section of the report but embedded in
improvement of clinical features of rosacea. The
pre-specified outcomes and those mentioned in
the methods section appeared to have been
reported

Comment: We judged this as at a low risk of bias

Other bias Low risk Study duration adequate, wash-out period before
study started adequate, groups treated equally
The study appeared to be free of other forms of
bias

Dahl 1998

Methods RCT, prospective, placebo-controlled, double-blind

Date of study

Unreported

Setting

Multicentre (6 centres) in US

We only included second phase (first phase was open and not
controlled)

Participants Randomised: 88 participants (range 20 to 74 years of age,
mean age 48.6 years in treatment group versus 43.7 years in
control group, 32 male, 56 female)

Inclusion criteria

e Participants with moderate to severe rosacea, at least 6
inflammatory lesions, moderate erythema, and
telangiectasia

Ocular involvement: Unclear
Exclusion criteria

e None reported

Dropouts and withdrawals

e 33/88 (37.5%); metronidazole group (14) and vehicle
group (19)

¢ Relapse; metronidazole group (9) and vehicle group
(18)
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e Lost to follow-up, protocol violation, personal reasons;
metronidazole group (5) and vehicle group (1)

Baseline data mean (SD)
Number of inflammatory lesions; metronidazole group 0.9
(2.2) and vehicle group 0.5 (1.0)

Interventions

Six months
Intervention

Metronidazole 0.75% gel - BID (44)

Comparator

Placebo (vehicle) - BID (44)

Outcomes

Assessments (7): baseline, week 4, 8, 12, 16, 20 and 24
Outcomes of the trial (as reported)
Primary outcomes

1. Relapse (appearance of papules and pustules)*
Secondary outcomes

1. Erythema (0 = no redness, 3 = severe erythema)>*
2. Telangiectasia (0 = absent, 3 = many vessels)*

*Denotes outcomes pre-specified for this review

Funding source

Quote (page 683): "The study was funded by a grant from
Galderma Laboratories Inc, Fort Worth, Tex."

Declaration of
interest

Quote (page 683): "Dr Herndon is a paid consultant for
Galderma Laboratories Inc. Drs Tuley and Czernielewski and
Mr Baker are employees of Galderma laboratories Inc.”

Notes

None of our primary outcomes were addressed. We only
included the double-blind randomised second phase
See comparison 6 in Effects of interventions

Risk of bias table

Bias

Authors'

iudgement Support for judgement

Random sequence
generation
(selection bias)

Unclear risk |Quote (page 680): "...were randomized into 2
treatment groups.”

Comment: Insufficient detail was reported about
the method used to generate the allocation
sequence to allow a clear assessment of whether
it would produce comparable groups
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Allocation
concealment
(selection bias)

Unclear risk

The method used to conceal the allocation
sequence, that is to determine whether
intervention allocations could have been foreseen
in advance of, or during enrolment, was not
reported

Comment: Insufficient detail was reported about
the method used to generate the allocation
sequence to allow a clear assessment of whether
it would produce comparable groups

Blinding of
participants and
personnel
(performance bias)

Unclear risk

Quote (page 680): "...double-blind."

Comment: The report provided insufficient detalil
about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to
permit a clear judgement

Blinding of
outcome
assessment
(detection bias)

Unclear risk

Quote (page 680): "..double-blind.."

Comment: Uncertainty with the effectiveness of
blinding of outcomes assessors (participants,
healthcare providers) during the study
Insufficient information to permit a clear
judgement

Incomplete
outcome data
(attrition bias)

Low risk

33/88 (37.5%); metronidazole group (14) and
vehicle group (19). 9/44 in metronidazole group
relapsed, versus 18/44 in vehicle group. No
subjects discontinued because of adverse events
Quote (page 680): "An intention-to-treat analysis
was conducted for relapse rates, lesion counts
and erythema. For subjects who experienced
relapse or discontinued for other reasons, lesions
counts and erythema were carried forward as
data for all subsequent visits to prevent drop-out
bias"

Comment: We judged this as at low risk of bias

Selective reporting
(reporting bias)

Low risk

The protocol for the study was not available, but
the pre-specified outcomes and those mentioned
in the methods section appeared to have been
reported

Comment: We judged this as at a low risk of bias

Other bias

Unclear risk

Adequate study duration, sponsorship and
declaration of interest stated. No wash-out period
(first phase was active treatment), unclear if
groups were treated equally aside from
intervention

Comment: Insufficient information to assess
whether an important risk of bias exists

Dahl 2001

Methods

RCT, prospective, active-controlled, investigator-blinded
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Date of study

Unreported

Setting

Department of Dermatology, Mayo Medical School,
Scottsdale; Department of Dermatology, Baylor College of
Medicine, Houston; Department of Dermatology, University of
Missouri, Kansas City School of Medicine, US

Participants

Randomised: 72 participants (mean age 45 years (range 22
to 78) in 0.75% cream group versus 47 years (range 28 to 75)
in metronidazole 1% group, 10 male and 26 female in
metronidazole 0.75% group versus 11 male and 25 female in
metronidazole 1% group)

Inclusion criteria

e Participants with moderate to severe rosacea. Each
subject had 8 to 50 inflammatory lesions (papules,
pustules). Erythema was scored on a scale of O to 3 at
each of the 5 facial regions (forehead, right and left
cheeks, chin, and nose). All subjects entered the study
with total erythema scores of at least 7.0 from 5 regions
or with erythema scores of 2.0 or higher from at least 2
of the 5 regions

Ocular involvement: Unclear
Exclusion criteria

e <18 years of age

e Underlying conditions or diseases that might interfere
with evaluations

e If they required systemic or topical treatments

e Known not to respond to metronidazole in any dose
were also excluded

Dropouts and withdrawals

e 11/72 (15.3%); metronidazole 0.75% group (4),
metronidazole 1% group (7)

e Lack of efficacy; metronidazole 0.75% group (2),
metronidazole 1% group (5)

e Adverse events; metronidazole 0.75% group (1),
metronidazole 1% group (1)

e Subjects request; metronidazole 0.75% group (1),
metronidazole 1% group (0)

e Protocol violation; metronidazole 0.75% group (0),
metronidazole 1% group (1)

Baseline data mean
Number of inflammatory lesions; metronidazole 0.75% group

19, metronidazole 1% group 25
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Interventions

12 weeks
Intervention

Metronidazole 0.75% cream - QD (36)

Comparator

Metronidazole 1% cream - QD (36)

Outcomes

Assessments (5): baseline, week 3, 6,9 and 12
Outcomes of the trial (as reported)

Primary outcomes

1. Median percentage change inflammatory lesion counts
(pustules and papules) from baseline to endpoint>

2. Percentage change in total erythema severity score
from baseline to endpoint (0 to 3.0 at each of the five
facial regions (forehead, right and left cheeks, chin, and
nose)*

3. Physician’s assessment of global severity based on
intensity of erythema and the number of facial lesions
at endpoint (0O = clear to almost clear, 5 = very
severe)X

Secondary outcomes

1. Median percentage change in inflammatory lesion
count from baseline to week 3, 6, 9 and 12 visits*

2. Percentage of change in total erythema score from
baseline to week 3, 6, 9 and 12 visits*

3. Physician's evaluation of global severity at week 3, 6, 9
and 12%

4. Dryness scores at week 3, 6, 9 and 12

5. Dropout due to treatment failures

*Denotes outcomes pre-specified for this review

Funding source

Quote (page 738): "Supported by Galderma Laboratories,
Inc."

Declaration of
interest

Quote (page 738): "Dr Tuley and Mr Baker are employees of
Galderma Laboratories. Drs Dahl, Jarratt, and Kaplan all
received financial compensation from Galderma Laboratories,
Inc for performing this study”

Notes

None of our primary outcomes were addressed
See comparison 8 in Effects of interventions

Risk of bias table
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Bias

Authors'
judgement

Support for judgement

Random sequence
generation
(selection bias)

Low risk

Quote (page 725): "Patients were randomly
assigned to receive 0.75% metronidazole cream
or 1.0% metronidazole cream."”

E-mail contact with the investigator confirmed

"subjects were randomised to 1 of the 2
treatment groups at a ratio of 1:1. The
randomisation process was done in blocks of 4,
stratified by investigators. The randomisation
was carried out using SAS PROC PLAN."
Comment: Probably done

Allocation
concealment
(selection bias)

Unclear risk

The method used to conceal the allocation
sequence, that is to determine whether
intervention allocations could have been
foreseen in advance of, or during enrolment, was
not reported

Comment: Insufficient detail was reported about
the method used to generate the allocation
sequence to allow a clear assessment of whether
it would produce comparable groups

Blinding of High risk Quote (page 724): "A double-blind format was
participants and not used because the study drugs were label-
personnel blinded commercial products contained in tubes
(performance bias) of different sizes and shapes."
Comment: The outcome was likely to be
influenced by the lack of blinding
Blinding of High risk Quote (page 724) : "A double-blind format was
outcome not used because the study drugs were label-
assessment blinded commercial products contained in tubes
(detection bias) of different sizes and shapes."
Comment: The outcome measurement was likely
to be influenced by the lack of blinding
Incomplete Unclear risk ||11/72 (15.3%); metronidazole 0.75% group (4),
outcome data metronidazole 1% group (7). ITT analysis, based
(attrition bias) on LOCF
However, "Intention to treat population ranged
from 30 to 35 subjects in 0.75% metronidazole
group and from 29 to 34 in 1.0% metronidazole
group." Page 725
Comment: ITT population did not appear to
include all randomised participants. Unclear risk
of bias
Selective reporting (|Low risk The protocol for the study was not available, but

(reporting bias)

the pre-specified outcomes and those mentioned
in the methods section appeared to have been
reported
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Comment: We judged this as at a low risk of bias

Other bias

Unclear risk | Wash-out period adequate, study duration

Galderma Laboratories, Inc. 2 authors are
employees of Galderma

Quote (page 723): "The authors received
financial compensation from Galderma

Comment: The study was not double-blind

potential risk of bias

adequate, groups treated equally. Sponsoring by

Laboratories, Inc for performing this study."

combined with the financial support may pose a

Dayan 2017

Methods

RCT, prospective, placebo-controlled, double-blind
Date of study
Unreported

Setting
DeNova Research, Chigago, IL, US

Participants

Randomised: 9 participants (aged 26-61 years, gender
unreported)
Inclusion criteria

e Participants with erythematotelangiectatic or
papulopustular rosacea

Ocular involvement: Unclear
Exclusion criteria:

e Pregnancy

Dropouts and withdrawals

e 1/9 (11.1%); incobotulinumtoxinA group (1) and
placebo group (0)

Baseline data mean (SD)
Nothing reported

Interventions

Once, follow-up 16 weeks
Intervention

- once (5)

Comparator

IncobotulinumtoxinA injections across cheeks up to 20 units

Saline injections - across cheeks up to 20 units - once (4)

Qutcomes

Assessments (5): baseline, week 1, 4, 12 and 16
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Outcomes of the trial (as reported)

Primary outcomes

1. Change in rosacea (live rosacea assessment for each
side of the face using the Rosacea Clinical Scorecard

for clinical assessment)(0 = absent, 3 = severe)>*
2. Adverse events*

Secondary outcomes

1. Change in self-esteem (self-esteem change will be
determined by patient self-evaluation using the
Heatherton & Polivy State Self-Esteem (HPSS)
scale)*

2. Patient satisfaction (1 = highly satisfied, 4 =
unsatisfied)

*Denotes outcomes pre-specified for this review

Funding source

Quote (page 554): "This study was supported by a grant from
Merz North America to SHD"

Declaration of
interest

Quote (page 554): "The authors have no financial disclosures"

Notes

Two of our primary outcomes were addressed (participant-
assessed changes in rosacea severity and adverse events)
See comparison 53 in Effects of interventions

Risk of bias table

(selection bias)

: Authors' :
Bias iudgement Support for judgement
Random Low risk Quote (page 550): "Subjects were randomly
sequence divided into 2 groups as follows: a randomization
generation schedule linked sequential Treatment Assignment

Numbers (TANS) to treatment codes (Group 1 or
Group 2). As subjects enrolled in the study, they
were assigned the lowest available TAN, which
subsequently randomly assigned them to either
Group 1 or group 2"

Comment: Probably done

Allocation
concealment
(selection bias)

Unclear risk | The method used to conceal the allocation

sequence, that is to determine whether
intervention allocations could have been foreseen
in advance of, or during enrolment, was not
reported

Comment: Insufficient detail was reported about
the method used to generate the allocation
sequence to allow a clear assessment of whether it
would produce comparable groups
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Blinding of Unclear risk ||Quote (page 550: " Both the study investigator and
participants and subjects were blind to the initial treatment
personnel received”

(performance Comment: The report provided insufficient detall

bias) about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to permit
a clear judgement

Blinding of Unclear risk ||Quote (page 549): "..double-blind.."

outcome Outcomes were investigator- and participant

assessment assessed

(detection bias) Comment: Uncertainty with the effectiveness of
blinding of outcomes assessors (participants,
healthcare providers) during the study
Insufficient information to permit a clear judgement

Incomplete Unclear risk |[Number of drop-out 1/9 (11.1%);

outcome data incobotulinumtoxinA group (1) and placebo group

(attrition bias) (0). Per-protocol analysis.

Comment: We judged this as at an unclear risk of
bias

Selective High risk The protocol for the study was available on

reporting clinicaltrials.gov (NCT01614743).

(reporting bias) The investigators did not report on safety ("rate of
adverse events" one of the prespecified
outcomes), nor provided baseline data for the
groups and follow up data for placebo group were
lacking at prespecified follow up period during first
16 weeks
Comment: We judged this as at a high risk of bias

Other bias Unclear risk ||Study duration adequate, no washout described,

unclear whether other treatments were allowed,
groups treated equally. However, authors report
"there was a large statistically significant difference
in scores at baseline in self esteem scores"
Comment: We judged this as at an unclear risk of
bias

Del Rosso 2007a

Methods

RCT, prospective, placebo-controlled, double-blind
Date of study

Setting

June 2004 to April 2005

Multicentre, 14 sites in US

Participants

Randomised: 251 participants (age 46.8 (SD 13.2) in
treatment group and 47.6 (SD 11.5) in placebo group, 91%
(SD 71.7) female in treatment group, and 95% (SD 76.6)
female in placebo group)

Inclusion criteria
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No ocular involvement
Exclusion criteria

Healthy participants of at least 18 years of age with
moderate to severe rosacea, which was defined as the
presence of 10 to 40 papules and pustules and 2 or
fewer nodules. Patients were also required to have
telangiectasia and moderate to severe erythema as
determined with the use of the Clinician’s Erythema
Assessment (CEA) scale

Dropouts and withdrawals

Initiation or change in hormonal method of
contraception within 4 months of baseline or during
study

Use of topical acne treatments or topical or systemic
antibiotics within 4 weeks of baseline

Use of an investigational drug within 90 days of
baseline

Known hypersensitivity to tetracyclines, use of clinically
significant concomitant drug therapy

Use of systemic anti-inflammatory drug or
corticosteroids in the 4 weeks before baseline or during
the study

Use of vasodilators or alpha-adrenergic receptor-
blocking agents 6 weeks before baseline or during
study

Ocular rosacea and or blepharitis, meibomianitis
requiring treatment by an ophthalmologist

Baseline data mean (SD)

47/251 (18.7%); doxycycline group (26), placebo group
fdl\zerse events; doxycycline group (10), placebo group
I(Iéllr)less not drug-related; doxycycline group (1), placebo
group (1)

Uncooperative; doxycycline group (5), placebo group
(LL:))st to follow-up; doxycycline group (4), placebo group
I(Dzr)otocol violation; doxycycline group (2), placebo group
SI'Zr)eatment failure; doxycycline group (2), placebo group
gt)her; doxycycline group (2), placebo group (6)
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Lesion counts (papules, pustules, nodules); doxycycline group
19.5 (8.8), placebo group 20.3 (10.4)

Clinical Erythema Assessment (CEA); doxycycline group 9.7
(3.0), placebo group 9.5 (2.7)

Interventions

16 weeks
Intervention

Doxycycline 40 mg capsule - QD (127)
Comparator

Placebo capsule - QD (124)

Outcomes

Assessments (5): baseline, week 3, 6, 12 and 16
Outcomes of the trial (as reported)

Primary outcomes

1. Mean change from baseline in total inflammatory lesion
count (papules, pustules, nodules) at week 16%

Secondary outcomes

1. Mean change from baseline in CEA scale (0 = no
redness present, 4 = severe redness. Total CEA scores
are derived by summing scores over five facial areas
and ranged from 0 to 20)%

2. Mean change in Investigator's Global Assessment
scale (IGA) (0 = no signs or symptoms present, 4 = 20
or more papules, pustules, nodules (severe). In
addition, static dichotomised IGA score (yes or no)
defined as participants who achieved a score of 0
(clear) or 1 (near clear))*

3. Safety was evaluated by recoding adverse events,
concomitant medication use, and vital signs and routine
laboratory testsx

*Denotes outcomes pre-specified for this review

Funding source

Quote (page 791): "Supported by CollaGenex
Pharmaceuticals, Inc."

Declaration of
interest

All authors have received grants from Collagenex or worked
as consultants for Collagenex (page 791)

Notes

One of our primary outcomes was addressed (adverse
events)

Some SD were missing and these were calculated by the
review authors

See comparison 57 in Effects of interventions

Risk of bias table
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Authors'

Bias iudgement Support for judgement
Random Low risk Quote (page 794): "For each study site, a master
sequence randomisation list in blocks of 4 was prepared by
generation the sponsor for all study sites. With the use of a
(selection bias) computer-generated randomisation scheme,
patients were assigned in equal proportions (1:1)
to receive drug or placebo."
Comment: Probably done
Allocation Low risk Quote (page 794): "Master randomisation list in
concealment blocks of 4 was prepared by the sponsor for all
(selection bias) study sites."
Comment: A form of central randomisation was
used. Probably done
Blinding of Low risk Quote (page 794): "Investigators, study site
participants and personnel, and patients were blinded with respect
personnel to the identity of the study medication being taken.
(performance All the employees of the sponsor and its affiliates
bias) who were involved in data monitoring, data entry,
or data analysis were blinded as well." "Study drug
and placebo capsules were identical in size,
shape, and colour."
Comment: The report provided sufficient detail
about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to permit
a clear judgement
Blinding of Low risk Quote (page 794): "Investigators, study site
outcome personnel, and patients were blinded with respect
assessment to the identity of the study medication being taken.
(detection bias) All the employees of the sponsor and its affiliates
who were involved in data monitoring, data entry,
or data analysis were blinded as well." "Study drug
and placebo capsules were identical in size,
shape, and colour."
Blinding of the outcomes assessors, key
personnel, was ensured, and it was unlikely that
the blinding could have been broken.
Comment: We judged this as at a low risk of bias
Incomplete Low risk Incomplete outcome data were adequately
outcome data addressed, reasons for withdrawal reported, no
(attrition bias) differences between the 2 groups. ITT analysis
Comment: We judged this as at low risk of bias
Selective Low risk The protocol for the study was not available, but
reporting the pre-specified outcomes and those mentioned

(reporting bias)

in the methods section appeared to have been
reported
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Comment: We judged this as at a low risk of bias

Other bias Low risk Adequate wash-out period before the study,

adequate study duration, clinically significant
concomitant drug therapy was forbidden

Study supported by Collagenex Pharmaceuticals.
All authors have received grants from Collagenex
or worked as consultants for Collagenex
Comment: As the study appeared to be triple-
blinded and there was no selective reporting we
do not consider that the sponsorship and support
represented any additional bias

Del Rosso 2007b

Methods

RCT, prospective, placebo-controlled, double-blind
Date of study

June 2004 to April 2005

Setting
Multicentre, 14 sites in US

Participants

Randomised: 286 participants (age 46.3 (SD 12.7) in
treatment group and 47.6 in placebo group, 94% (SD 66.2)
female in treatment group, and 95% (SD 66.0) female in
placebo group)

Inclusion criteria

e Healthy participants of at least 18 years of age with
moderate to severe rosacea, which was defined as the
presence of 10 to 40 papules and pustules and 2 or
fewer nodules. Patients were also required to have
telangiectasia and moderate to severe erythema as
determined with the use of the Clinician’s Erythema
Assessment (CEA) scale

No ocular involvement
Exclusion criteria

e Initiation or change in hormonal method of
contraception within 4 months of baseline or during
study

e Use of topical acne treatments or topical or systemic
antibiotics within 4 weeks of baseline

e Use of an investigational drug within 90 days of
baseline

¢ Known hypersensitivity to tetracyclines, use of clinically
significant concomitant drug therapy

e Use of systemic anti-inflammatory drug or
corticosteroids in the 4 weeks before baseline or during
the study
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e Use of vasodilators or alpha-adrenergic receptor-
blocking agents 6 weeks before baseline or during
study

e Ocular rosacea and or blepharitis, meibomianitis
requiring treatment by an ophthalmologist

Dropouts and withdrawals

e 53/286 (18.5%); doxycycline group (27), placebo group

(26)

e Adverse event-related; doxycycline group (9), placebo
group (7)

¢ lliness not drug-related; doxycycline group (1), placebo
group (0)

e Uncooperative; doxycycline group (2), placebo group
1)

e Lost to follow-up; doxycycline group (5), placebo group
)

e Protocol violation; doxycycline group (4), placebo group
)

e Treatment failure; doxycycline group (1), placebo group
4)

e Other; doxycycline group (5), placebo group (4)

Baseline data mean (SD)

Lesion count; doxycycline group 20.5 (11.7), placebo group
21.23 (12.5)

Clinical Erythema Assessment; doxycycline group 9.5 (2.9),
placebo group 9.1 (2.5)

Interventions

16 weeks
Intervention

Doxycycline 40 mg capsule - QD (142)

Comparator

Placebo capsule - QD (144)

Outcomes

Assessments (5): baseline, week 3, 6, 12 and 16
Outcomes of the trial (as reported)

Primary outcomes

1. Mean change from baseline in total inflammatory lesion
count (papules, pustules, nodules) at week 16

Secondary outcomes
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. Mean change from baseline in Clinician's Erythema

. Mean change in Investigator's Global Assessment

Assessment (CEA) scale (0 = no redness present, 4 =
severe redness. Total CEA scores are derived by
summing scores over 5 facial areas and ranged from 0

to 20)%*

scale (IGA) (0 = no signs or symptoms present, 4 = 20
or more papules, pustules, nodules (severe). In
addition static dichotomised IGA score (yes or no)
defined as: participants who achieved a score of O

(clear) or 1 (near clear)*

3. Safety was evaluated by recording adverse events,
concomitant medication use, and vital signs and routine
laboratory tests

4. Four week post-treatment evaluation: mean change
from baseline in total inflammatory lesion count, mean
change in CEA and IGA scores from week 16 to 20%

*Denotes outcomes pre-specified for this review

Funding source

Quote (page 791): "Supported by CollaGenex
Pharmaceuticals, Inc."

Declaration of
interest

All authors have received grants from Collagenex or worked
as consultants for Collagenex (page 791)

Notes

events)

One of our primary outcomes was addressed (adverse

Some SD were missing and these were calculated by the
review authors
See comparison 57 in Effects of interventions

Risk of bias table

concealment
(selection bias)

: Authors' :

Bias iudgement Support for judgement

Random Low risk Quote (page 794): "For each study site, a master

sequence randomisation list in blocks of 4 was prepared by

generation the sponsor for all study sites. With the use of a

(selection bias) computer-generated randomisation scheme,
patients were assigned in equal proportions (1:1)
to receive drug or placebo."
Comment: Probably done

Allocation Low risk Quote (page 794): "Master randomisation list in

blocks of 4 was prepared by the sponsor for all
study site."”

Comment: A form of central randomisation was
used. Probably done
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Blinding of Low risk Quote (page 794): "Investigators, study site
participants and personnel, and patients were blinded with respect
personnel to identity of the study medication being taken. All
(performance the employees of the sponsor and its affiliates who
bias) were involved in data monitoring, data entry, or
data analysis were blinded as well." "Study drug
and placebo capsules were identical in size,
shape, and colour."
Comment: The report provided sufficient detail
about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to permit
a clear judgement
Blinding of Low risk Quote (page 794): "Investigators, study site
outcome personnel, and patients were blinded with respect
assessment to identity of the study medication being taken. All
(detection bias) the employees of the sponsor and its affiliates who
were involved in data monitoring, data entry, or
data analysis were blinded as well." "Study drug
and placebo capsules were identical in size,
shape, and colour."
Blinding of the outcomes assessors, key
personnel, was ensured, and it was unlikely that
the blinding could have been broken
Comment: We judged this as at a low risk of bias
Incomplete Low risk Incomplete outcome data were adequately
outcome data addressed, reasons for withdrawal reported, no
(attrition bias) differences between the 2 groups. ITT analysis
Comment: We judged this as at a low risk of bias
Selective Low risk The protocol for the study was not available, but
reporting the pre-specified outcomes and those mentioned
(reporting bias) in the methods section appeared to have been
reported
Comment: We judged this as at a low risk of bias
Other bias Low risk Adequate wash-out period before the study,

adequate study duration, clinically significant
concomitant drug therapy was forbidden

Study supported by Collagenex Pharmaceuticals.
All authors have received grants from Collagenex
or worked as consultants for Collagenex
Comment: As the study appeared to be triple-
blinded and there was no selective reporting we
do not consider that the sponsorship and support
represented any additional bias

Del Rosso 2008

Methods

RCT, prospective, active-controlled, double-blind
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Date of study

Unreported

Setting

Department of Dermatology, Valley Hospital Medical Center,
Las Vegas; Department of Dermatology, Advanced Skin
Research Center, Omaha, University of Washington,
Washington, US

Participants

Randomised: 91 participants (age 44.3 years in 40 mg group
and 45.2 in 100 mg group, 29 females and 15 males in 40 mg
group and 35 females and 12 males in 100 mg group)
Inclusion criteria

e Healthy participants of at least 18 years of age with
moderate to severe rosacea, which was defined as the
presence of 10 to 40 papules and pustules and two or
fewer nodules, a score of 2 to 5 on the Investigator's
Global Assessment (IGA) scale, a total erythema score
of 5 to 20, with at least one of the facial areas having a
specific score of = 2 on the Clinician's Erythema
Assessment (CEA) scale, and presence of
telangiectasia

Ocular involvement: Unclear
Exclusion criteria

e Changes in hormonal contraception within 4 months of
baseline

e Use of rosacea treatments within 2 weeks of baseline

e Hypersensitivity to treatment drugs

e Clinically significant concomitant drugs

Dropouts and withdrawals

e 24/91 (26.3%); 40 mg doxycycline group (14) and 100
mg doxycycline group (10)

e Adverse events; 40 mg doxycycline group (5) and 100
mg doxycycline group (4)

e Protocol violation; 40 mg doxycycline group (3) and 100
mg doxycycline group (1)

e Lost to follow-up; 40 mg doxycycline group (4) and 100
mg doxycycline group (0)

e Patient withdrew consent; 40 mg doxycycline group (2)
and 100 mg doxycycline group (1)

Baseline data mean (SD)
Nothing reported

Interventions

16 weeks

Intervention
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Doxycycline 40 mg QD + metronidazole gel 1% - QD (44)

Comparator

Doxycycline 100 mg QD + metronidazole gel 1% - QD (47)

Outcomes

Assessments (5): baseline, week 4, 8, 12 and 16
Outcomes of the trial (as reported)

Primary outcomes

1. Mean change from baseline in total inflammatory lesion
count (papules, pustules, nodules) at week 16%

Secondary outcomes

1. Change in Investigator's Global Assessment scale
(IGA), (0 = skin completely clear of inflammatory
lesions, 5 = 25 papules and pustules, nodules must be

present (severe))*
2. Change in Clinician's Erythema Assessment (CEA)
from baseline (0O = no redness present, 4 = severe

redness)*
3. Change in total lesion counts at each time point%
4. Adverse events*

*Denotes outcomes pre-specified for this review

Funding source

Quote (page 576): "The study was supported through
educational grants from Collagenex Corporation"

Declaration of
interest

None declared

Notes

One of our primary outcomes was addressed (adverse
events)

All SD are missing and these were calculated by the review
authors

See comparison 65 in Effects of interventions

Risk of bias table

Bias

Authors'

iudgement Support for judgement

Random sequence
generation
(selection bias)

Unclear risk ||Quote (page 574): "Subjects were randomized
to receive daily administration of drugs."
Comment: Insufficient information about the
method used to generate the allocation
sequence to allow an assessment of whether it

should produce comparable groups
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Allocation
concealment
(selection bias)

Unclear risk

The method used to conceal the allocation
sequence, that is to determine whether
intervention allocations could have been
foreseen in advance of, or during enrolment,
was not reported

Comment: Insufficient detail was reported about
the method used to generate the allocation
sequence to allow a clear assessment of
whether it would produce comparable groups

assessment
(detection bias)

Blinding of Low risk Quote (page 574): "Both the doxycycline 100

participants and mg capsules and the 40 mg capsules were over

personnel encapsulated to ensure the capsules were

(performance bias) indistinguishable during administration and to
maintain a double-blind study."
Comment: The report provided sufficient detail
about the measures used to blind study
participants and personnel from knowledge of
which intervention a participant received, to
permit a clear judgement

Blinding of outcome |[Low risk Quote (page 574): "Both the doxycycline 100

mg capsules and the 40 mg capsules were over
encapsulated to ensure the capsules were
indistinguishable during administration and to
maintain a double-blind study."

Blinding of the outcomes assessors, key
personnel, and participants was ensured, and it
was unlikely that the blinding could have been
broken

Comment: We judged this as at a low risk of
bias

Incomplete outcome
data (attrition bias)

Unclear risk

Incomplete outcome data were adequately
addressed, reasons for withdrawal reported, no
differences between the 2 groups. ITT analysis
Comment: High but balanced dropout rate and
although combined with ITT analysis (LOCF)
judged as at unclear risk of bias

Selective reporting |[Low risk The protocol for the study was not available, but

(reporting bias) the pre-specified outcomes and those
mentioned in the methods section appeared to
have been reported
Comment: We judged this as at a low risk of
bias

Other bias Low risk Adequate wash-out period before study started,

adequate study duration, clinically significant
concomitant drug therapy was not permitted
Comment: The study appears to be free of other

forms of bias

Del Rosso 2010
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Methods

RCT, prospective, active-controlled, investigator-blinded
Date of study

February to July 2009

Setting
Multicentre, US

Participants

Randomised: 207 participants (mean age 49 years, 71 male,
136 female)
Inclusion criteria

e Mild to moderate papulopustular rosacea with 10 to 50
inflammatory lesions, persistent erythema with or
without telangiectasia and with Physician's Global
Assessment score = 4

e >18 years of age

e Wash-out period before start of study

e Pre-menopausal women should be on reliable
contraception

No ocular involvement
Exclusion criteria

e Involvement in another clinical trial less than four
weeks prior to study entry

e Pregnant and lactating women

¢ Known non-responders to azelaic acid or
metronidazole

e Participants with subtype I, Il or IV rosacea

e Corticosteroid induced rosacea

e Dermatoses that interfered with rosacea diagnosis or
evaluation

e Concurrent use of systemic or topical steroids,
systemic or topical retinoids, topical imidazole
antimycotics, chronic NSAIDs, or drugs causing
acneiform eruptions

¢ Oral isotretinoin less than 6 months prior to study entry

e Topical retinoids less than 2 weeks prior to study entry

e Topical antibiotics, imidazole antimycotics, azelaic acid
formulations, corticosteroids in the face less than 2
weeks prior to study entry

e Systemic corticosteroids less than 4 weeks prior to
study entry

e Hypersensitivity to any component of the trial drugs

Dropouts and withdrawals

e 13/207 (6.3%); azelaic acid group (6), metronidazole

group (7)
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e Adverse events; azelaic acid group (1), metronidazole

group (1)
¢ Remaining causes for discontinuations not reported

Baseline data (mean)
Number of inflammatory lesions; azelaic acid group 20.6,
metronidazole group 21.9

Interventions

12 weeks
Intervention

Azelaic acid gel 15% - BID and doxycycline 40 mg - QD
(106)

Comparator

Metronidazole 1% gel - QD and doxycycline 40 mg - QD
(101)

Patients were instructed how to clean their face and what to
use to clean their face and what moisturizer to use. No other
soaps, cleansers and moisturizers were allowed

Outcomes

Assessments (6): baseline, week 2, 4, 6, 8 and 12
Outcomes of the trial (as reported)
Primary outcomes

1. Change in inflammatory lesion count from baseline>
Secondary outcomes

1. Investigator's Global Assessment (IGA) for rosacea
status (papules, pustules, erythema and telangiectasia

from 0 = clear to 6 = severe)>
2. Therapeutic success (IGA score of 0 or 1)
Patient response rate (IGA score of 0, 1 or 2)*
Investigator's overall rating of improvement (1 =
excellent improvement, 5 = deterioration) >
5. Participant's rating of improvement (1 = excellent, 5 =
worse)*
Adverse events*
Participant's assessment of tolerability and cosmetic
acceptability (1 = very good, 4 = poor, 5 = no opinion)

B w

~N o

*Denotes outcomes pre-specified for this review

|Funding source

IQuote (page 612): "This study was supported by Intendis” |

Declaration of
interest

Quote (page 612): "Dr Del Rosso is a consultant to and
serves as a speaker for ...Galderma...Intendis...Dr Bruce has
served as an investigator (grants) for Actavis......Dr Jaratt has
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served as consultant for Stiefel...He has received honoraria
from ...Galderma, ...He has been principal investigator
for...Galderma..Intendis...Dr Menter is a consultant, speaker,
and is on the advisory board for Abbott....He is a consultant
and speaker for Eli Lilly and Stiefel. He is an investigator for
..... He has received grants and honoraria from ....etc "He
received honoraria from Galderma...."

Notes Two of our primary outcomes were addressed (participant-
assessed changes in rosacea severity and adverse events)
See comparison 66 in Effects of interventions

Risk of bias table

: Authors' :
Bias iudgement Support for judgement

Random Low risk Quote (page 608-9): "were randomized at a ratio
sequence of 1:1.." and "randomly assigned"

generation Comment: Insufficient detail was reported about
(selection bias) the method used to generate the allocation
sequence to allow a clear assessment of whether
it would produce comparable groups

After e-mail communication: "Randomization was
done centrally by the generation of a
randomization list using the randomization
program RANCODE (version 3.6). Randomization
used blocks."

Comment: Probably done

Allocation Low risk The method used to conceal the allocation
concealment sequence, that is to determine whether

(selection bias) intervention allocations could have been foreseen
in advance of, or during enrolment, was not
reported

Comment: There was insufficient information to
permit a clear judgement

After e-mail communication: "..each newly enrolled
patient was allocated to study medication with the
lowest randomization number available in that
particular site at the subjects baseline visit."
Comment: Probably done

Blinding of Low risk Quote (page 608): "investigator-blinded"
participants and Comment: The report did not provide sufficient
personnel detail about the measures used to blind study
(performance personnel from knowledge of which intervention a
bias) participant received, to permit a clear judgement
After e-mail communication: "Six drug tubes (tubes
with a blinded label to cover the trademarks) and 3
bottles were packaged by a CMO in individual
numbered kit boxes. ...The patient was advised
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not to discuss the treatment schedule with the
investigator."

Comment: Blinding of investigators effective,
however participants were not blinded but unlikely
to represent a threat to performance bias

Blinding of
outcome
assessment
(detection bias)

Unclear risk

Quote (page 608): "investigator-blinded".
Outcomes were investigator as well participant-
assessed

Comment: Uncertainty with the effectiveness of
blinding of outcomes assessors
(participants/healthcare providers) during the
study

Insufficient information to permit a clear judgement
After e-mail communication: Blinding of

investigators effective, but in view of the different
treatment regime once versus twice daily, blinding
of participants was not ensured and therefore we
judged this as at unclear risk of bias

Incomplete Low risk 13/207 (6.3%); azelaic acid group (6),
outcome data metronidazole group (7), reasons in part reported.
(attrition bias) Per-protocol analysis
Comment: Low number of dropouts and although
per-protocol analysis judged as at a low risk of
bias
Selective Low risk The protocol for the study was available at
reporting clinicaltrials.gov NCT00855595, and the pre-
(reporting bias) specified outcomes and those mentioned in the
methods section appeared to have been reported
Comment: We judged this as at a low risk of bias
Other bias Low risk Study duration adequate, wash-out period before

study started adequate, clinically significant
concomitant drug therapy was not permitted,
groups treated equally

Comment: The study appears to be free of other
forms of bias

Di Nardo 2016

Methods

RCT, prospective, placebo-controlled, double-blind
Date of study

Setting

Unreported

Multicentre, US

Participants

Randomised: 170 participants (mean age 50 years, 49 male,
121 female)
Inclusion criteria

e Adults 18-70 years
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e Papulopustular rosacea with 5 to 50 inflammatory
lesions

Ocular involvement: Unclear
Exclusion criteria

e Concomitant medications that might interfere with
clinical assessments

Dropouts and withdrawals: Not reported

Baseline data median

Inflammatory lesion count: doxycycline group 9, placebo
group 11

Interventions 12 weeks
Intervention

Doxycycline 40 mg (modified release) - QD (84)

Comparator

Placebo capsules - QD (86)

Outcomes Assessments (4): baseline, week 4, 8 and 12
Outcomes of the trial (as reported)
Primary outcomes

1. Change from baseline in inflammatory lesion counts*
Secondary outcomes

1. Change from baseline in biochemical markers of
rosacea from tape stripping and/or skin biopsy

2. Investigator's Global Assessment (IGA) scores ((0 =
clear, 1 = near clear, 2 = mild, 3 = moderate, and 4 =
severe)*

3. Change from baseline in Clinician's Erythema
Assessment (CEA) scores ( (0 = none, 1 =mild, 2 =
moderate, 3 = significant and 4 = severe)>*

4. Adverse eventsx

*Denotes outcomes pre-specified for this review

Funding source Quote (page 1086): "Funding for clinical research study
provided by Galderma Laboratories LP."

Declaration of Quote (page 1086): "Dr Holmes, Preston, and Winkelman
interest were employees of Galderma Laboratories LP when this work
was conducted. Drs Di Nardo, Huang, and Gallo, and Ms
Muto have no conflicts of interest to declare”
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Notes

One of our primary outcomes was addressed (adverse

events)

See comparison 57 in Effects of interventions

Risk of bias table

assessment
(detection bias)

Bias ﬁjt:jtggrfent Support for judgement

Random sequence ||Unclear risk ||Quote (page 1087): "Patients were randomly

generation assigned"

(selection bias) Comment: Insufficient detail was reported about
the method used to generate the allocation
sequence to allow a clear assessment of
whether it would produce comparable groups

Allocation Unclear risk | The method used to conceal the allocation

concealment sequence, that is to determine whether

(selection bias) intervention allocations could have been
foreseen in advance of, or during enrolment,
was not reported
Comment: There was insufficient informati