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Abstract: Rosacea is a chronic cutaneous condition with a prevalence rate ranging from 9.6%
to 22% in recent studies. Facial erythema (transient and permanent) is considered a common
denominator that is frequently observed in all subtypes of rosacea and is estimated to affect more
than 40 million people worldwide. Brimonidine tartrate is a selective o,-adrenergic receptor
agonist and is the first topical treatment approved for facial erythema of rosacea. Clinical trials
have demonstrated that brimonidine tartrate provided significantly greater efficacy, compared
to vehicle, for the treatment of moderate to severe erythema of rosacea. In addition, brimoni-
dine tartrate has demonstrated a rapid onset of effect, duration of action throughout the day,
and good safety profile in studies of up to 1 year. This review critically discusses the role of
brimonidine tartrate for the treatment of facial erythema of rosacea by examining both clinical
study data and real-world dermatologist experiences across a wide spectrum of treated patients,
and concludes that it is a significant therapeutic option in the management of an unmet need
of this chronic condition.
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Introduction

Rosacea is a chronic cutaneous condition, characterized by erythema, telangiectasia,
papules, pustules, phymatous changes, and ocular involvement.! A classification system
was devised by the National Rosacea Society (NRS) Expert Committee in 2002, which
grouped common signs and symptoms into four subtypes: erythematotelangiectatic
(ETR); papulopustular (PPR); phymatous (PHY); and ocular.! ETR is characterized
mainly by flushing and persistent facial erythema, whereas PPR is characterized
by persistent facial erythema with transient papules and pustules. The presence of
thickening skin typifies the PHY subtype, while ocular signs and symptoms in the
presence of ETR or PPR are classed as ocular rosacea.' In clinical practice, however,
patients often present with a range of symptoms that encompass more than one of these
characterizations,' although facial erythema (transient and persistent) is a common
denominator that is observed often in all subtypes.?

The onset of rosacea typically occurs after the age of 30 years, with a peak
prevalence around 50 years of age and an increasing prevalence has been noted with
advancing age.*’ The sex distribution in rosacea has been variably reported as equal
or female predominant.® Rosacea is typically seen in fair-skinned individuals, but has
been observed in a variety of skin types and ethnicities.'*

It is estimated that more than 40 million people worldwide are affected by facial
erythema of rosacea.” The NRS estimates that 16 million Americans suffer from
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the signs and symptoms of rosacea, and this figure does
not include those who are in temporary remission.!’ The
prevalence of rosacea is considered to be increasing in the
United States, although this may be attributable to an aging
population rather than an increase in incidence.* Various
studies have reported the prevalence of rosacea, but many
studies have not used an accurate definition of the disease
subtypes and/or have used different populations, leading to
a wide variation in data within the literature. Recent studies
have used the clinical subtypes of rosacea as defined by the
NRS, ! providing what is considered to be more robust data
from which we suggest an average prevalence rate of 10%
(with a range from 9.6%-22%).5:1>15

With regards to subtype prevalence, an observational
cross-sectional survey of associations between the differ-
ent subtypes found ETR to be the most prevalent subtype
(64%), with PPR and ocular rosacea both occurring in 36%
of the study population and PHY the least common subtype
(24%).? In this same study, persistent erythema was observed
in all subjects and transient erythema was observed at a
greater frequency in patients with ETR compared to those
with PPR (71% versus 56%, respectively; P=0.08). Papules
and pustules were present year-round in 58% of patients
with PPR and were associated with seasonal flares in 74%
of patients with PPR.?

In clinical practice, rosacea tends to be underdiagnosed
or misdiagnosed.>!® Doctors may not preemptively discuss
rosacea with their patients, and studies have shown that only
10% of patients actively seek professional care.!” However,
rosacea is known to affect both social and professional
lives and can lead to psychosocial problems — surveys have
reported that 41% of rosacea sufferers avoid social and public
contact and 76% experience lowered self-esteem.!” In addi-
tion, rosacea sufferers also have to contend with commonly
associated stigmas: facial erythema incorrectly signifying
alcohol abuse or an inability to cope with stress;'” and the
presence of papules and pustules being mistaken for a lack
of personal hygiene.'

One of the challenges in treating rosacea lies in the need
to alleviate the range of symptoms that can present simulta-
neously, such as facial erythema and papules and pustules.?
An approach involving the use of concomitant therapies for
the treatment of different symptoms would help attain the
optimum results for the patient with a range of symptoms
of rosacea.

Prior to the introduction of brimonidine tartrate,
a selective o, -adrenergic receptor agonist, there were no
approved topical treatments for facial erythema of rosacea.”

Avoiding trigger factors, applying sunscreen, camouflage
(green tint), or makeup are recommended.’> Brimonidine
tartrate is the first treatment to offer patients a viable
topical prescription to relieve this debilitating symptom.
Another o-adrenergic receptor agonist, oxymetazoline (an
o,,-adrenergic receptor agonist), is under investigation in
Phase III clinical trials for the topical treatment of facial
erythema of rosacea.’

Brimonidine tartrate was effective and safe, with a rapid
onset, in clinical studies up to 1 year for the treatment of
facial erythema of rosacea.?*?> The most commonly reported
adverse event was worsening of erythema and/or flushing,
with an approximate incidence of 3%—7% in the two 1-month
long pivotal studies, and up to 9.1% in a long-term (1-year)
safety study.?*?> One year since its approval, several case
study reports have confirmed this potential safety observa-
tion in real-world practice.*?* However, this effect may be
minimized by use of a test area and effective counseling of
the patient.”

This article will critically review the role of brimonidine
tartrate for the treatment of facial erythema of rosacea by first
considering the pathophysiology and current treatment strate-
gies of this cutaneous condition, and by secondly examining
its action in both clinical studies and real-world dermatologist
experiences across a wide spectrum of treated patients.

The pathophysiology of rosacea and
current treatment strategies: focus
on vasoconstrictive therapy
Pathophysiology

The signs and symptoms of rosacea vary widely between
patients and the precise pathophysiological mechanisms
in each individual can also vary, depending on the range
of clinical manifestations present.”> As the most common
primary feature of all subtypes of rosacea, facial erythema
is recognized as a mandatory diagnostic feature.*' Facial
erythema of rosacea presents as three distinct forms: transient
(flushing); nontransient (persistent); and perilesional. The lat-
ter occurs as focal zones of erythema surrounding individual
papules and pustules and can contribute to the overall appear-
ance of facial redness.!*? Both flushing and persistent facial
erythema are distinct from perilesional erythema in that they
predominantly occur in a central facial position, are usually
diffuse in nature, and tend to persist despite resolution of
inflammatory lesions.'**

Although the pathophysiology is yet to be fully under-
stood, the key elements that are often present are inflammation
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and vascular abnormalities.'** This is confirmed by research
showing an upregulation of genes involved in neurogenic
inflammation and vasoregulation.?” Another of the key
changes in patients with rosacea is an increase in vasodila-
tory activity in response to various trigger factors, such as
heat, ultraviolet exposure, exercise, alcohol, and spicy food.?
Various microbes, such as Demodex folliculorum, have also
been implicated in the pathophysiology of rosacea.’®?* An
important role has not been identified for known microbial
agents in the early phases of rosacea, but they are believed
to trigger the innate immunological response, which is both
dysregulated and amplified in rosacea, rather than be a man-
datory component of disease pathogenesis.?®** In addition,
Bacillus oleronius has been isolated from a Demodex mite
from a patient with PPR and the potential to stimulate an
inflammatory response in patients with PPR has been pro-
posed.* However, further research is needed to verify whether
bacteria such as B. oleronius play a role in the induction and
persistence of rosacea.’!

A number of different factors are involved in the dys-
regulation of the inflammatory response in rosacea includ-
ing cytokines, chemokines, metalloproteinases, proteases,
reactive oxygen species molecules, and lipid mediators.
A predominantly perivascular inflammatory infiltrate of
lymphocytes, macrophages and mast cells has been observed
in patients with ETR.*%¢ In PPR patients, a mixed inflam-
matory infiltrate of neutrophils, mast cells and, to a lesser
degree, eosinophils have been recorded.” It is thought that
innate and adaptive immune responses are at play in the PPR
subtype through the observation of overexpression of cathe-
licidin, serine protease, TLR-2, and interleukin-8.2° However,
a systematic profile of the inflammatory mediators involved
in rosacea pathophysiology at both the gene and protein level
is still required.”

Characteristic vascular changes in patients with ETR
include enlarged, dilated vessels in the upper dermis,?
resulting from either neuronal stimulation or inflammatory
mediators.?’ In addition to vascular enlargement, hyperper-
meability, and fluid extravasation, markers for angiogenesis
and lymphangiogenesis have been observed to increase in
rosacea.”® Trigger factors, such as heat and certain foods,
activate transient receptor vanilloid (TRPV) ion channels,
which are overexpressed in patients with the ETR, PPR, and
PHY subtypes.*> TRPV1 is involved in vasoregulation and
is overexpressed on the sensory nerve endings of rosacea
patients. It is therefore suggested that neurovascular dysregu-
lation through TRPV1 may also contribute to the sustained
periods of transient flushing observed in rosacea patients.?

Molecular studies have also identified the significant
enhancement of vasoactive neuropeptides, such as adrenergic
receptors, in rosacea patients.?’ The resulting chronic vasodi-
lation and angiogenesis ultimately progress to fixed changes
in the vasculature, such as larger, dilated cutaneous vessels,
and telangiectasias, leading to persistent erythema.?

Current treatment strategies

Rosacea is considered to be a treatable rather than curable

condition, and the identification and avoidance of trigger

factors may improve signs and symptoms in some patients.*

It is recommended that treatment should be tailored to each

individual patient, taking into account the precise symptoms,

trigger factors, and psychological and psychosocial impacts of
the disease.* In addition, a combination of clinical therapies to
treat different symptoms concomitantly may need to be con-
sidered to provide the best possible outcomes for the patient.

Current treatment strategies that have received US Food
and Drug Administration (FDA) approval for the treatment
of rosacea are:

e metronidazole (0.75% gel, cream and lotion twice daily;
1% gel and cream once daily for patients with PPR);**

e azelaic acid (15% gel twice daily for patients with
PPR);*

e brimonidine tartrate (Mirvaso®; Galderma Laboratories,
L.P, Fort Worth, TX, USA; 0.33% gel once daily for
patients with facial erythema of rosacea).’® Due to a
salt policy enacted in the US and European Union, the
strength is expressed in terms of the active moiety (bri-
monidine 0.33%) rather than the salt-strength equivalent
that was used in the clinical trials (brimonidine tartrate
0.5%). It is, however, the same drug concentration;*’

e sodium sulfacetamide/sulfur (various formulations for
patients with acne rosacea);*®

e subantimicrobial dose doxycycline (40 mg modified-
release capsule once daily for patients with PPR);* and

e ivermectin (Soolantra®; Galderma Laboratories, L.P;
1% cream once daily for the treatment of inflammatory
lesions of rosacea).*’

It should be noted that the list does not include medica-
tions approved for the treatment of acne rosacea with ophthal-
mic presentation. Oxymetazoline, another treatment targeting
the adrenergic receptors, is currently under investigation.*!
Off-label drug therapies for rosacea include retinoids**** and
light/laser therapy.?

Most available drugs are not efficacious for persistent
erythema.’*3333% Data relating to approved agents and
off-label medical therapies primarily demonstrate benefits
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for the reduction of inflammatory lesions and associated
perilesional erythema.? Although facial erythema is one
of the primary features of rosacea, brimonidine tartrate is
the only topical prescription medication currently approved
specifically for this aspect of the disease.

Brimonidine tartrate:
pharmacology, mode of action,

and pharmacokinetics

Brimonidine tartrate is a highly selective o,-adrenergic
receptor agonist and is 1,000-fold more selective for the
o,,-adrenergic receptor than the o;,-adrenergic receptor.**

Direct vasoconstriction of both the small arteries and
veins has been established. Piwnica et al** demonstrated that
brimonidine tartrate is a potent vasoconstrictor of human sub-
cutaneous vessels with a diameter of less than 200 (wm using an
ex vivo wire myography model. Additionally, Piwnica et al*
demonstrated that brimonidine tartrate displays anti-inflamma-
tory properties by the inhibition of edema (when compared to
vehicle) in in vivo mouse ear inflammation models.

With regards to absorption, no drug accumulation was
observed in plasma in a clinical study in which adult subjects
with facial erythema of rosacea received repeated cutaneous
applications of brimonidine tartrate 0.5%.* Brimonidine
tartrate is metabolized extensively by the liver, and the major
route of elimination of brimonidine tartrate and its metabo-
lites is urinary excretion.* Brimonidine tartrate contains the
following excipients: carbomer; methylparahydroxybenzo-
ate; phenoxyethanol; glycerol; titanium dioxide; propylene
glycol; sodium hydroxide; and purified water.*

Comparative efficacy, safety,

and tolerability

Brimonidine tartrate has been evaluated in patients with
moderate to severe erythema of rosacea in several Phase I1
and III clinical trials (Table 1). The severity of erythema was
measured using the clinician’s erythema assessment (CEA)

and patient’s self-assessment (PSA) scales (Table 2).21:46
Unlike treatments for inflammatory lesions, the primary
endpoint for these studies included treatment success based
on both clinician and patient assessments.

Two Phase Il studies of brimonidine
tartrate gel: pharmacodynamics, safety,
and finding the optimal daily dose

The pharmacodynamics and safety of three concentrations
(0.5%, 0.18%, 0.07%) of topical brimonidine tartrate gel
were evaluated in a randomized, double-blind, parallel-group,
vehicle-controlled study (study A; n =122).*! Brimonidine
tartrate was effective in reducing erythema for the 12 hours
of the study in a dose-dependent fashion, and the greatest
effect was seen with brimonidine tartrate 0.5%.>' All three
concentrations were safe and well tolerated.!

In the second Phase II study (study B; n=269), similar
to the results seen with study A, brimonidine tartrate 0.5%
once daily demonstrated a rapid onset, a sustained duration
of effect, and a dose-dependent relationship.?' All dose regi-
mens were safe and well tolerated with a similar incidence of
adverse events among the study drug and vehicle groups.!
Brimonidine tartrate 0.5% gel once daily was chosen as the
dose for Phase III evaluation, as this was significantly more
efficacious than vehicle gel throughout the study.

Two Phase Il studies of brimonidine
tartrate gel 0.5% once daily

The efficacy and safety of brimonidine tartrate 0.5% once
daily was evaluated in two multicenter, randomized, double-
blind, parallel-group, vehicle-controlled studies.® Adult
patients (study A, n=260; study B, n=293) with moderate to
severe erythema of rosacea were randomized to receive bri-
monidine tartrate 0.5% or vehicle gel once daily for 4 weeks,
followed by a 4-week follow-up period.”® The primary effi-
cacy endpoint was the profile of success (defined as a two-
grade improvement in both CEA and PSA over 12 hours)

Table I Overview of Phase Il and lll clinical studies with BT in patients with moderate to severe erythema of rosacea

Study name/Phase  Reference Sex (male/  Patients Treatment Study centers
female) enrolled (n)

Phase Il study A Fowler et al*' 30/92 122 One application of BT 0.5%, Five in the United States

0.18%, 0.07%, or vehicle
Phase Il study B Fowler et al*' 52/217 269 BT 0.5% od/bd, BT 0.18% od/bd, 17 in the United States

or vehicle od/bd
Phase Il study A Fowler etal®  54/206 260 BT 0.5% od, vehicle od 15 in the United States and Canada
Phase Il study B Fowler etal®  80/213 293 BT 0.5% od, vehicle od 15 in the United States and Canada
|-year study Moore et al 113/336 449 BT 0.5% od 27 in the United States

Abbreviations: BT, brimonidine tartrate; n, number; od, once daily; bd, twice daily.
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Table 2 CEA and PSA

CEA? PSA*

Clear skin with no signs of

Scores?'"

0= clear No redness
erythema

Almost clear; slight redness Very mild redness
Mild redness

Moderate redness

|=almost clear
2= mild
3= moderate

Mild erythema; definite redness
Moderate erythema; marked
redness

Severe redness

4= severe Severe erythema; fiery redness

Notes: Adapted with permission, from: Fowler ], Jarratt M, Moore A, et al;
Brimonidine Phase Il Study Group. Once-daily topical brimonidine tartrate gel 0 5% is
a novel treatment for moderate to severe facial erythema of rosacea: results of two
multicentre, randomized and vehicle-controlled studies. British Journal of Dermatology.
2012;166(3):633—641. © 2011 The Authors. BJD © 2011 British Association of
Dermatologists.?' And adapted with permission, from: Jackson JM, Fowler ], Moore A,
et al; Brimonidine Phase Il Study Group. Improvement in facial erythema within
30 minutes of initial application of brimonidine tartrate in patients with rosacea.| Drugs
Dermatol. 2014;13(6):699-704. Copyright © 2014 Journal of Drugs in Dermatology.*
Abbreviations: CEA, clinician’s erythema assessment; PSA, patient’s self-assessment.

on days 1, 15, and 29 (Figure 1A).%° A one-grade improve-
ment was considered to be a clinically meaningful result.?
On day 29, the responder rate in study A was significantly
greater with brimonidine tartrate gel 0.5% compared with
vehicle gel (£<<0.001): 70.9%, 69.3%, 63.8%, and 56.7% of
patients had a 1-grade improvement on both CEA and PSA
at 3, 6, 9, and 12 hours, respectively (versus 32.8%, 32.0%,
29.7%, and 30.5% for vehicle gel).?” Similarly, in study B, a
significant difference was seen between the two groups, with
a responder rate of 71.1%, 64.8%, 66.9%, and 53.5% in the
brimonidine tartrate gel 0.5% group at 3, 6, 9, and 12 hours,
respectively (versus 40.1%, 43.0%, 39.4%, and 40.1% for
vehicle gel; P<<0.001).° The secondary efficacy endpoint was
the 30-minute effect, defined as a one-grade improvement
from baseline in both CEA and PSA at 30 minutes on day
1.2° Brimonidine tartrate was shown to provide significantly
greater efficacy than vehicle at 30 minutes for days 1, 15, and
29 (Figure 1).*’ In both studies, brimonidine tartrate 0.5%
once daily showed significantly greater efficacy compared
with vehicle for all efficacy endpoints, with a faster onset of
action and a good safety and tolerability profile.?

Additional analyses have shown that the patient-reported
measure of satisfaction, patient’s assessment of appearance
(PAA), was correlated to both subject (PSA) and clinician (CEA)
measures of facial erythema.*’ A significantly higher number of
patients achieved a one-grade improvement within 30 minutes
of application of brimonidine tartrate than vehicle.*

Long-term safety and efficacy of

brimonidine tartrate gel 0.5% once daily
The long-term safety and efficacy of brimonidine tartrate
0.5% once daily was evaluated in a 12-month, open-label,
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Figure | Percentage of subjects treated with brimonidine tartrate with improvements
on CEA and PSA.

Notes: (A) Percentage of subjects having a two-grade improvement on both CEA
and PSA on day 29 (treatment with brimonidine tartrate 0.5% versus vehicle gel);
P<<0.001 versus vehicle over 12 hours.”’ Adapted with permission, from: Fowler |
Jr, Jackson M, Moore A, et al. Efficacy and safety of once-daily topical brimonidine
tartrate gel 0.5% for the treatment of moderate to severe facial erythema of rosacea:
results of two randomized, double-blind,and vehicle-controlled pivotal studies. | Drugs
Dermatol. 2013;12(6):650-656. Copyright © 2013 Journal of Drugs in Dermatology.?
(B) Percentage of subjects having a one-grade improvement on both CEA and PSA
in 30 minutes on day | (treatment with brimonidine tartrate 0.5% versus vehicle gel);
P<<0.001 versus vehicle at all time points.Adapted with permission, from: Jackson M,
Fowler |, Moore A, et al; Brimonidine Phase Ill Study Group. Improvement in facial
erythema within 30 minutes of initial application of brimonidine tartrate in patients
with rosacea. | Drugs Dermatol. 2014;13(6):699-704.* Copyright © 2014 Journal of
Drugs in Dermatology.

Abbreviations: n, number; CEA, clinician’s erythema assessment; PSA, patient’s
self-assessment.

multicenter study.”? Adult patients (n=449) with moderate
to severe erythema of rosacea received brimonidine tartrate
0.5% once daily for up to 12 months.?? Consistent with the
results from the previous Phase 111 trials, effects were seen on
day 1 following the first application of brimonidine tartrate
(CEA decreased from 3.1 at baseline to 1.7 at hour 3). The
improvement in erythema severity was consistently observed
throughout the study.?? Standardized photographic images of
representative subjects prior to and after the application of
brimonidine tartrate 0.5% gel are shown in Figures 2 and 3.
The incidence of adverse events related to the study drug
was highest during the first quarter of the study, with most
events occurring in the 1st month. During the second quarter,
the adverse events decreased substantially and declined fur-
ther for the remaining duration of the study.? The majority
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Before 30 minutes after

3 hours after

9 hours after 12 hours after

6 hours after

Figure 2 Standardized photos of a representative subject before and at 30 minutes, 3 hours, 6 hours, 9 hours, and 12 hours after the application of brimonidine tartrate

gel on day I.

Notes: v One-grade improvement on both CEA and PSA; v'v" two-grade improvement on both CEA and PSA.

Abbreviations: CEA, clinician’s erythema assessment; PSA, patient’s self-assessment.

of adverse events were dermatologic in nature and mild
to moderate in intensity (Table 3), (Galderma Ltd., study
number RD.03.DEU.0485.R00, data on file, 2012).3 This was
the first study to include patients with more than two facial
inflammatory lesions and to allow these patients to receive
concomitant therapies for their facial papules and pustules.
The most common concomitant therapies for papules and
pustules are metronidazole, azelaic acid, and tetracycline
(ie, tetracycline, minocycline, and doxycycline).?! Patients
who took other medications during the study did not appear
to be at an increased risk of adverse events.?

Patient satisfaction

Rosacea has a high impact on quality of life,”” and facial
erythema of rosacea in particular can have an impact on self-
esteem, in addition to causing embarrassment, anxiety, and
avoidance of social situations. These negative emotions can
be exacerbated by a range of inaccurate yet commonly associ-
ated stigmas from nonsufferers, such as alcohol abuse, stress,
anxiousness, and a lack of hygiene, and can lead to reclusive
behavior.>!” Despite this observed impact on patients, quality
of life is not a commonly evaluated endpoint in rosacea. Of the
58 studies included in the Cochrane review published in 2011,
only two studies assessed quality of life as an outcome, and
only half of these studies took into account patient assessments

of improvements in rosacea severity.* The Cochrane reviewers
recommended that future trials should be based on a standard-
ized scale of the patient’s assessment of treatment efficacy, with
a greater emphasis on changes in quality of life.*

The evaluation of brimonidine tartrate in Phase II
and IIT studies included patient-reported assessments
(PSA), demonstrating a fast onset of action and long-acting
duration.?*?'#¢ In a pooled analysis from the two Phase III
studies,? patients were asked to grade their satisfaction of
the overall appearance of their skin using the PAA scale.¥’
The PAA can be considered a psychological anchor with
five categories ranging from 0 (very satisfied) to 4 (very
dissatisfied).*’” This anchor-based method allows the results
to be compared with changes in PSA and CEA scores.?’
Improvements in PSA and CEA were highly correlated
with improvements in PAA. For every time point evaluated,
patients who achieved a one- or two-grade improvement in
both the CEA and PSA scores were significantly more likely
to be satisfied with the appearance of their skin (as measured
by the PAA) compared with those subjects who did not
achieve an improvement in CEA and PSA (P<<0.001).*’ This
study demonstrated convergent validity of facial erythema,
as assessed by the subjects (PSA) and clinicians (CEA),
and that these measures correlated with a patient-reported
measure of satisfaction (PAA).¥

9 hours after 12 hours after

6 hours after

Before 30 minutes after 3 hours after

Figure 3 Standardized photos of a representative subject before and at 30 minutes, 3 hours, 6 hours, 9 hours, and 12 hours after the application of brimonidine tartrate
gel on day |.

Notes: v/ One-grade improvement on both CEA and PSA; v'v two-grade improvement on both CEA and PSA. © 2014 European Academy of Dermatology and Venereology.
Publisher: John Wiley and Sons. Reproduced from Fowler ], Tan J, Jackson JM, et al; Brimonidine Phase Ill Study Group. Treatment of facial erythema in patients with rosacea
with topical brimonidine tartrate: correlation of patient satisfaction with standard clinical endpoints of improvement of facial erythema. Journal of the European Academy of
Dermatology and Venereology. 2015;29(3):474-481.%

Abbreviations: CEA, clinician’s erythema assessment; PSA, patient’s self-assessment.
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Table 3 Most commonly reported adverse events considered to
be related to the study drug (=2% patients)

Adverse event Percentage of patients

Flushing 9.1
Worsening of erythema 6.5
Worsening of rosacea 3.6
Skin burning sensation 33
Skin irritation 3.1
Contact dermatitis 22
Pruritus 2.0

Notes: The total number of patients reporting adverse events was 139 (31%). Data
from Galderma Ltd., study number RD.03.DEU.0485.R00, data on file, 2012; and
Tan etal?

In the long-term study, patients were asked to rate the
impact of rosacea on their social life at various time points.?
At baseline, 29.5% of patients considered that their rosacea
inhibited their social life. This decreased to 14.2% by month 3
and stabilized throughout the study.?> Similar results were
seen for the other two elements of the questionnaire: 32.7%
of patients thought that rosacea had caused them to avoid
public contact or social engagement at baseline, and this
decreased to 13.1%—19.4% for months 3—12 of the study. In
addition, 17.3% of patients considered rosacea as the cause
of difficulty in establishing new relationships at baseline,
decreasing to 7.1%—11.1% after 3—12 months of treatment
with brimonidine tartrate.”

Patient-reported outcomes have been investigated in
adult subjects (n=92) with moderate—severe facial erythema
of rosacea following treatment with brimonidine tartrate
0.33% versus vehicle. A multicenter, randomized, placebo-
controlled, double-blind, and parallel-group study showed
that subjects treated with brimonidine tartrate 0.33% were
significantly more satisfied (all P<<0.01) with the overall
treatment (69.6% versus 40.4%), improvement of facial ery-
thema (67.4% versus 33.3%), and time to treatment effect
(69.5% versus 33.3%) compared to vehicle, respectively.
Significantly more subjects in the study drug group thought
that their facial appearance improved since starting the treat-
ment (63.0% versus 26.8%, respectively; P<<0.05), and they
agreed that they were able to control their facial erythema
(60.0% versus 33.3%, respectively; P<<0.05).*

Real-world experiences of
brimonidine tartrate for the
treatment of facial erythema

of rosacea

The results detailed from the clinical studies are those seen in
the authors’ clinical practice as well, with more than 85% of
patients displaying positive responses to brimonidine tartrate.

In our clinics, we inform patients that brimonidine tartrate is
a vasoactive topical medication, and that the results can be
variable. It is important to stress that some patients may not
respond as quickly as others, and that a level of patience may
be required. As a symptomatic therapy, patients also need to
understand that facial erythema will return once the effects
of the drug have worn off. Applying brimonidine tartrate
will not completely negate the erythema-inducing effects of
rosacea triggers, such as spicy foods and alcohol, and so it
needs to be made clear to the patient to identify and avoid
their potential rosacea triggers.

Emphasizing that this clinical therapy is not intended to
eradicate papules, pustules or phymatous changes of rosacea,
or to eradicate oiliness on the face, is important. We find that
combination therapy of brimonidine tartrate with treatments,
for example, for inflammatory lesions, can be beneficial in
addressing multiple symptoms of rosacea.

Time needs to be taken to discuss the application of the
drug. We recommend that patients apply a very small, pea-
sized amount of the drug at first and spread it uniformly over
the face once daily. Thorough and uniform spreading of the
product can prevent a streaky or patchy appearance, and the
use of other daily routine products, such as sunscreen and
cosmetics, is recommended for application after the brimo-
nidine tartrate has dried off.

In our clinics, approximately 4%—15% of patients have
complained of worsening erythema or flushing, and some
of these patients decided to discontinue treatment with
brimonidine tartrate, which led to resolution of these side
effects usually within 4-24 hours. Many patients, however,
have noted that the benefits outweigh these side effects and
they elected to continue treatment, as the worsening of ery-
thema was only temporary and not a daily issue. In addition,
these adverse events often occurred during the 1st week and
decreased with continued use. Sometimes the initial cause
of the flare was that the patient had applied too much of the
medication, too frequently, without applying sunscreen or
without continuing to avoid common triggers of rosacea
flushing. This highlights the importance of providing clear
and comprehensive counseling to the patient.

Summary and conclusion
Brimonidine tartrate offers clinicians the first topically effective
agent for the treatment of facial erythema of rosacea, providing
a rapid-onset effect, sustained duration, and good tolerability
from both clinical trials and real-world experiences.

Rosacea is a common condition™'° that is often underdiag-
nosed by doctors.!¢ Patients not only have the burden of physi-
cal manifestations to cope with, but also the psychosocial
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impact of the condition. The erythema of rosacea, in particu-
lar, has been associated with a detrimental effect on quality
of life, including low self-esteem, anxiety, and avoidance of
social situations.'”

The pathophysiology of the disease remains to be fully elu-
cidated, and can vary depending on the precise clinical features
in each individual > The key pathophysiological elements are
inflammation and vascular abnormalities.!** Treatment strate-
gies for rosacea should be tailored to each individual patient,
depending on the precise symptoms presented.*® The selective
o,,-adrenergic receptor agonist, brimonidine tartrate, is the first
US FDA-approved therapy for the treatment of facial erythema
and it provides a clinical option to alleviate this common, pri-
mary feature of rosacea. Brimonidine tartrate has been shown
to be effective and safe, with a rapid onset, in Phase II and I1I
studies for the treatment of facial erythema of rosacea.?*>4

The stringency of the evaluation in the studies under-
estimates the true clinical effect of brimonidine tartrate, as
patients and clinicians were not able to rely on baseline pho-
tos when performing evaluations. This resulted in difficulty
obtaining a two-grade improvement, as many patients were
not able to note the changes in their appearance without seeing
the baseline photos. As the study progressed and patients were
able to see the medication wear off, and they then reapplied
the medication to see the effects the next day, they were better
able to note the improvement. It should also be noted that the
scales used for the evaluation of erythema have very subtle
differences between them, making it even more difficult to
demonstrate a two-grade improvement. For example, a patient
with a CEA and PSA of 3 at baseline who still had some
minimal erythema may have been graded as a 2 based on the
scale, but based on the subtle differences, this same patient
could have also been graded as a 1 on one or both scales.
Therefore, the true measure of response is having our patients
see the effects of the medication and its duration of response,
and more than 85% of patients in our clinical practices have
displayed a positive response to brimonidine tartrate.

In the long-term safety study, the majority of the adverse
events occurred during the 1st month. The majority of sub-
jects with adverse events remained in the study, which may
signify that the patients appreciated the benefit of the treat-
ment despite the adverse event that they experienced.? The
long-term evaluation also demonstrated that brimonidine
tartrate is safe and well tolerated, even in the presence of
concomitant medications specific for other rosacea symp-
toms (such as papules and pustules).?? This finding suggests
that brimonidine tartrate provides a symptomatic treatment
for the underlying nontransient erythema in all rosacea

patients. It may be a single treatment or combined with an
anti-inflammatory treatment for PPR. These approaches are
used in the authors’ clinical practice.

There is no cure for the facial erythema of rosacea, and
until now, very little has demonstrated improvement in this
manifestation. Some of the currently approved agents dem-
onstrate an effect on perilesional erythema, but brimonidine
tartrate is the first to demonstrate improvement in the per-
sistent erythema of rosacea. Once the effects of brimonidine
tartrate treatment wear off, the symptoms reoccur.

Brimonidine tartrate has been associated with tempo-
rary worsening of erythema in a few cases (approximately
12 hours after the initial application).?*** However, this is only
a small proportion of patients who have been treated with
brimonidine tartrate since its launch over 1 year ago. It has
been suggested that an atypical pattern of vascular reactivity
and response, or flare of facial vasodilation (flushing) induced
by an exogenous trigger factors, are some of the most likely
causes for such cases.*

In light of this, the importance of counseling patients and
setting appropriate patient expectations prior to treatment ini-
tiation cannot be underestimated.*** One case study reported
allergic contact dermatitis in a patient several days after treat-
ment with brimonidine tartrate.’! A small proportion of patients
developing contact dermatitis associated with brimonidine
tartrate treatment is not surprising, when it is considered that
contact dermatitis was reported in 2.2% of subjects treated
with brimonidine tartrate in the long-term (52-week) study
of subjects with facial erythema of rosacea.?> In addition,
approximately 1% of subjects were reported to develop allergic
contact dermatitis based on data completed in clinical trials
during the drug development process.?>%

In order to see the true measure of response on an indi-
vidual basis, a small sample of brimonidine tartrate can be
provided for the patient to try at home and to monitor their
response over a few days. In the authors’ opinion, there has
been a predictable response in each individual patient, and
this response has continued with subsequent applications.
Most of the adverse events related to brimonidine tartrate
have occurred within the first 1-2 weeks, and none of the
adverse events have produced long-term sequelae that
adversely affect the course of the disease. One might argue
that regular use of brimonidine tartrate gel for ETR might
alter the course of the disease over time. This is a hypothetical
question that may be answered with future studies.

Given the debilitating impact of facial erythema on
quality of life, an effective treatment that provides a rapid
and sustained effect over 12 hours, with a good tolerability
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and safety profile, is central to the needs of rosacea patients.
Brimonidine tartrate is a significant drug in the management
of erythema of rosacea which, at this point, has not had any
effective therapy.
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