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most bothersome to the patient.

cosmetic outcomes.

= As no definitive cure for rosacea exists, effective treatment is aimed at improving the

|\

= Choice of therapy should be determined on a case-by-case basis as guided by the clinical features

= A combination of modalities and/or sequential therapy often.is required to achieve optimal

Rosacea is a commonly encountered chronic
inflammatory skin disease with a -predilection
for highly visible areas of the skin such as the
face. The cosmetic symptoms of rosacea can be
substantial and may greatly. reduce a patient’s
quality of life. Although .there is no definitive
cure for rosacea, effective treatment of symp-
toms can mitigate the! deleterious effects of this
condition and improve quality of life. In this arti-
cle, we review both existing and emerging cos-
metic treatments for rosacea, including topical
medications, systemic pharmacologic therapies,
light-based modalities, and procedural inter-
ventions, and assess their ability to improve the
cosmetic symptoms of rosacea.
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osacea is a commonly encountered chronic

inflammatory skin disease that affects an esti-

mated 16 million Americans and exhibits
a particular predilection for the convexities of the
central face (eg, forehead, cheeks, nose, chin).!? The
pathophysiology of rosacea remains poorly under-
stood despite the relatively high prevalence of the
disease and substantial ongoing research.’ The cur-
rent paradigm suggests a complex multifactorial inter-
play involving aberrations of the innate and adaptive
immune system, neurovascular dysregulation, blood
and lymphatic vessel changes, genetic predisposi-
tions, and overgrowth of commensal organisms such
as Demodex.> Additionally, a variety of external fac-
tors may exacerbate clinical symptoms (eg, UV radia-
tion, heat exposure, spicy food, alcohol, stress).

The diagnosis of rosacea is made clinically and
rarely requires histologic confirmation. Although
rosacea can present with a wide range of clinical fea-
tures that often wax and wane over time, a near uni-
versal finding is diffuse centrofacial erythema.* This
centrofacial redness may symptomatically worsen
during a flare period, causing flushing, but it often
persists nontransiently between flares as background
erythema. Other variable findings of rosacea include
the presence of telangiectases, edema, plaques, phy-
matous changes, dry skin, ocular manifestations,
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and inflammatory lesions in the form of papules
and pustules.’ Patients also may report a stinging or
burning sensation in affected areas. It is important
to note that most patients will only exhibit some
of these clinical features and that symptoms often
vary in the timing of their emergence or regression.’
A classification system has been developed for
rosacea that categorizes the disease into 4 subtypes
(erythematotelangiectatic, papulopustular, phyma-
tous, and ocular) and one variant (granulomatous).
These categories are determined by the grouping of
clinical features present, but it is not uncommon for
patients to exhibit clinical manifestations of more
than 1 subtype.”

The detrimental cosmetic effects of rosacea are
obvious given its chronic nature and tendency to
affect highly visible areas such as the face. As such,
rosacea can have a devastating impact on patients’
quality of life.® Patients with rosacea have been
reported to have higher incidence rates of low
self-esteem, embarrassment, social anxiety, and
depression as compared to the rest of the population.
Effective treatment, however, can improve cosmetic
appearance and mitigate the negative psychosocial
impacts of the disease.’

Treatment of rosacea focuses on relieving cos-
metic symptoms, as no curative therapy currently
exists. Treatment comes in a wide variety of forms,
including topical medications, systemic pharma-
cologic therapies, light-based modalities, and pro-
cedural interventions. Choice of therapy should
be determined on a case-by-case basis as guided by
the clinical features present, and combination or
sequential therapies often are required to achieve
optimal cosmetic results. In this article, we review
both existing and emerging treatments of rosacea
and assess their ability to improve the cosmetic
symptoms of rosacea (Table).

Skin Care

Proper skin care is an important aspect of treatment
for all patients with rosacea and thus includes the
use of over-the-counter cleansers, moisturizers, and
sunscreens.” The choice of skin care products is
an important.consideration given the often hyper-
sensitive skin of rosacea patients. Moisturizers and
cleansers should have an acidic to neutral pH, similar
to normal skin. They should not contain emulsi-
fiers that strip moisture from the skin or protective
lipids. and proteins from the stratum corneum.!°

Therapeutic Optionsto Treat the Clinical Features of Rosacea

Clinical Feature Therapy

Episodic erythema (flushing)

Topical: oxymetazoline, xylometazoline

Procedural: botulinum toxin injection

Persistent erythema
(background erythema)

Topical: BT, oxymetazoline, xylometazoline
Light based: PDL, KTP laser, Nd:YAG laser, IPL, PDT
Systemic: SDD

Inflammatory papulopustular
lesions

Topical: MTZ, AzA, SS, IVM
Systemic: SDD, clarithromycin, azithromycin, MTZ, isotretinoin

Telangiectasia

Light based: PDL, KTP laser, Nd:YAG laser, IPL, PDT

Rhinophyma

Light based: CO; laser, Er:YAG laser

Procedural: electrocautery, cryotherapy, radiotherapy, dermabrasion,
scalpel excisions, flap reconstruction, skin grafts
Systemic: isotretinoin

Abbreviations: BT, brimonidine tartrate; PDL, pulsed dye laser; KTP, potassium titanyl phosphate; IPL, intense pulsed light; PDT,
photodynamic therapy; MTZ, metronidazole; AzA, azelaic acid; SS, sodium sulfacetamide; IVM, ivermectin; SDD, subantimicrobial-dose

doxycycline; Er:YAG, erbium-doped YAG.
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Moisturizers without irritants, abrasives, or allergens
should be used following skin cleansing. Protection
from UV radiation with sunscreen, ideally with a
sun protection factor greater than 30, is particularly
important, as it can prevent UV-induced rosacea
flares as well as photodamage that can cause addi-
tional erythema and telangiectasia.* Rosacea patients
also may find green-tinted makeup to be useful in
concealing areas of erythema.®

Topical Therapy

Currently, there are only 5 US Food and Drug
Administration (FDA)-approved topical medi-
cations for the treatment of rosacea: metronida-
zole (MTZ) gel 0.75% and 1%, azelaic acid (AzA)
gel 15%, sodium sulfacetamide (SS) 10%-—sulfur
5% lotion and cream, brimonidine tartrate (BT)
gel 0.5%, and the most recently approved ivermec-
tin (IVM) cream 1%.7 Metronidazole, AzA, and SS
primarily are used to treat the inflammatory papules
and pustules of rosacea, while BT is used to treat
persistent background erythema. The exact mecha-
nisms of action by which MTZ, AzA, and SS treat
rosacea are unclear, but they are thought to reduce
inflammation and/or immune response. Metroni-
dazole and AzA both have demonstrated favorable
safety profiles and significant (P<<.05) efficacy over
vehicle in reducing inflammatory lesions in numerous
well-controlled randomized «clinical studies.t!1:12
There is some evidence that AzA may be more effec-
tive than MTZ; one 15-week multicenter, double-
blind, randomized, parallel-group study demonstrated
that twice-daily AzA gel 15% showed significant
superiority (P=.02) over twice-daily MTZ gel 0.75%
in improving the inflammatory lesions and erythema
of rosacea.”® Sodium sulfacetamide also has shown
good efficacy in the treatment of inflammatory lesions
and performed significantly better (P=.04) than MTZ
according to one multicenter, investigator-blinded,
randomized, parallel-group study,'* but the overall
evidence is not as strong as MTZ and AzA.411° The
most common adverse effect for MTZ, AzA, and SS
is application-site irritation, but overall most patients
report good tolerance to these topical medications.*
Azelaic acid is unique in that patients may report sting-
ing, tingling, or burning after application, but these
effects are not associated with visible skin changes
and usually are transient, generally remitting after
1 to 2 weeks.*

Brimonidine tartrate is a highly selective
o;-adrenergic rteceptor agonist whose mecha-
nism of action in the treatment of rosacea is
thought to involve vasoconstriction of superficial
skin vasculature and to a lesser extent
anti-inflammatory effects.’® In a double-blind,
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randomized, vehicle-controlled phase 3 trial, appli-
cation of BT gel 0.5% once daily for 4 weeks dem-
onstrated significant efficacy over vehicle (P<<.001)
in treating persistent nontransient facial erythema
in 553 adult patients with 2 or fewer papulopustular
lesions as evaluated over 12 hours on days 1, 15, and
29.17 Notably, a substantial difference in cosmetic
appearance was observed in another study as early as
30 minutes after the first gel application on day 1.18
The results of this phase 3 trial'? mirrored those of
the phase 2 dose-optimization and safety studies of
similar design.’® In addition to another long-term,
1-year, open-label study,' both phase 2 and 3 studies
have shown favorable safety profiles with no reports
of tachyphylaxis, rebound erythema, or aggravation
of other disease features such as telangiectases or
inflammatory lesions.!”!8.Recently, however, there
have been some reports of considerable rebound
erythema with BT use and thus patients should
be made aware of this possibility.?>?! Case reports
of successful  treatment of background erythema
and flushing with other topically applied adrener-
gic receptor modifiers such as oxymetazoline and
xylometazoline have been published in the litera-
ture,?>?3 but additional research will be necessary to
validate these claims.

Ivermectin, a decades-old antiparasitic, has
recently shown promising results as a treatment of
rosacea patients with moderate to severe papulopus-
tular lesions. Its therapeutic effect is believed to be
mediated by its activity against Demodex, a natural
skin mite that has been found at increased concen-
trations in a subset of patients with rosacea, as well as
by its natural anti-inflammatory properties.?* In
2 identically designed, randomized, double-blind, con-
trolled trials of IVM cream 1% applied once daily for
12 weeks, a significantly larger proportion of patients
in the IVM groups achieved an investigator global
assessment of clear or almost clear as compared
to vehicle (IVM: 38.4% and 40.1%, respectively;
vehicle: 11.6% and 18.8%, respectively; P<<.001).
Both trials also demonstrated that IVM was
significantly superior to vehicle in the reduc-
tion of inflammatory lesion counts mea-
sured at week 12 as compared to baseline
(IVM: 76.0% and 75.0%, respectively; vehicle:
50.0% and 50.0%, respectively; P<<.001).2* An
extension of these original trials demonstrated
long-term safety with up to 52 weeks of topical IVM
use and reported a low incidence rate of adverse
effects, most commonly transient skin burning,
pruritus, and dryness. Notably, the incidence rate
of these adverse effects was lower than a com-
parison group receiving AzA gel 15% once daily.?®
Once-daily application of IVM cream 1% also
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has recently demonstrated superiority over twice-
daily MTZ cream 0.75% for 16 weeks in a phase 3
investigator-blinded, = randomized, parallel-
group study. The IVM group was significantly
superior to MTZ in the reduction of inflamma-
tory lesions as compared to baseline (83.0% vs
73.7%) and in the number of participants who
achieved an investigator global assessment
score of clear or almost clear (84.9% vs 75.4%)
(both P<.001).26 There also is limited evidence for
the use of other antiparasitic topical medications
such as crotamiton 10% and permethrin 5%, but
such agents frequently cause irritation and may not
be well tolerated in rosacea patients.?’?

There are a variety of other non—FDA-approved
topical medications that have been used with
varying success in the literature, including cyclo-
sporine, macrolides, benzoyl peroxide, retinoids,
and calcineurin inhibitors such as tacrolimus
and pimecrolimus. Evidence for the use of these
medications generally is limited to a few studies
with small numbers of patients and will not be
discussed further in this article.#!3° These agents,
however, may be useful in select cases when
first-line regimens have failed and also may be good
targets for future research.

Systemic Therapy

The mainstay of systemic treatment of rosacea centers
around the tetracyclines, a group of antibiotics that
have been used off label for rosacea since the 1950s.3!
The therapeutic effects of tetracyelines in the treat-
ment of rosacea are thought to revolve around their
anti-inflammatory effects rather than their antibacte-
rial properties.’? Currently; the only FDA-approved
oral agent for treatment of the inflammatory lesions
of rosacea is doxycycline 40-mg modified-release cap-
sules taken once daily. These modified capsules allow
for instant release of 30 mg and delayed release of
10 mg of doxycycline. This dosing is considered to be
anti-inflammatory rather than antimicrobial, as it
does mnot produce antibiotic selection pressure
even with prolonged use.’® Efficacy of 40-mg
subantimicrobial-dose doxycycline (SDD) has been
demonstrated in 2 phase 3 multicenter, parallel-
group, randomized, double-blind, placebo-controlled
studies in which SDD demonstrated a significantly
greater reduction in the number of total inflam-
matory lesions at week 16 compared to placebo
(P<.001).>* Subantimicrobial-dose doxycycline also
has been shown to be equally as efficacious in
reducing inflammatory lesions as traditional-dose
doxycycline.* There also is some evidence for the
efficacy of SDD in reducing overall erythema, as
demonstrated by one open-label, community-based
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study in which SDD monotherapy resulted in
clinician erythema assessment scores of mild or no
erythema in 75% of patients with mild to severe
rosacea at baseline after 12 weeks of therapy.®
Additionally, SDD is considered to be safe and
well-tolerated and does not generally result in the
adverse effects that may be seen in antibiotic-level
doses of doxycycline (eg, gastrointestinal upset, vagi-
nal candidiasis, photosensitivity).***%3” Other antibi-
otics such as clarithromycin, azithromycin, and MTZ
also have been studied as treatments of papulopustular
rosacea at antibiotic-level doses with good therapeu-
tic effect.’®4° These therapies, however, generally are
not used unless there are contraindications for use of
tetracycline antibiotics, such as pregnancy or allergy,
as the overall evidence is not as strong and there may
be increased risks for serious adverse effects.’
Although it is not FDA approved, isotretinoin
is an important .therapeutic option for select rosa-
cea patients, as it is the only pharmacologic agent
that has shown ‘efficacy for the phymatous changes
of rosacea. Its efficacy, however, is limited to
early-stage rhinophyma that has not yet progressed
to _the fibrotic or mucinous stages of disease in which
it has been shown to reduce the size and number
of ‘cutaneous sebaceous glands.*®*# [sotretinoin at
0.3 mg/kg daily also has shown noninferiority in
treatment of the inflammatory papules and pustules
of rosacea as compared to antibiotic dosing of doxy-
cycline in one large-scale, placebo-controlled, ran-
domized, 12-week multicenter study.* Unfortunately,
recurrence is highly likely after isotretinoin therapy is
discontinued.’** However, continuous “microdose”
isotretinoin at 0.03 to 0.17 mg/kg daily has shown
evidence for efficacy in treatment of recalcitrant
papulopustular disease.# Such dosing may have the
added benefit of reduced risk for radiographic changes
associated with long-term isotretinoin use.*

Light-Based Therapy

Light-based modalities are an important tool set in
the management of rosacea symptoms, as they can
treat telangiectases for which medical therapy is not
generally effective.” To a lesser extent, light-based
modalities also can help alleviate background ery-
thema. The most commonly used light-based modali-
ties include the pulsed dye laser (PDL)(Figure),
potassium titanyl phosphate (KTP) laser, Nd:YAG
laser, intense pulsed light, photodynamic therapy,
CQO, laser, and erbium-doped YAG (Er:YAG) laser.
These treatments produce clinical results by tar-
geting specific chromophores such as oxyhemoglo-
bin, deoxyhemoglobin, methemoglobin, and clotted
blood with light of specific wavelengths to induce
thermolysis of vasculature while sparing collateral
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Patient with erythrotelangiectatic rosacea before (A) and after (B) 2 treatments with pulsed dye laser.

tissue.* Generally, larger telangiectatic vessels are
more amenable to therapy than smaller vessels, which
usually require higher energy to be delivered in a
shorter period of time, thus predisposing the patient
to the development of purpura that may last for
1 to 2 weeks.#

Historically, PDL used a light wavelength of
577 nm and was classically associated with post-
therapy purpura; however, modern PDLs use wave-
lengths of 585 or 595 nm and are associated with a
reduced risk for purpura through the use of longer
pulse durations (ie, 10-40 millisecond), multiple
minipulses, multiple passes, and advanced epidermal
cooling methods.”* In a small, prospective, random-
ized, controlled, nonblinded study; PDL therapy
with fluence sufficiently high enough to induce pur-
pura achieved an approximate 50% improvement
in telangiectasia grading scores. in most patients
after a single treatment.*-Notably, PDL therapy at
purpura-inducing settings was reported to be much
more efficacious than settings that did not induce
purpura (purpura free), especially in the treatment
of thicker telangiectases.®

Potassium titanyl phosphate lasers make use of
shorter wavelengths (532 nm) than PDL and thus
are better able to target superficial vasculature,
which translates into a reduced risk for purpura and
faster healing times. However, KTP laser therapy
typically is only reserved for patients with lighter
skin types, as this wavelength of light is more
likely to result in higher melanin absorption and
possible postinflammatory hyperpigmentation.# A
split-face study comparing the KTP laser with PDL
determined that the KTP laser was able to achieve
62% clearing after the first treatment and
85% clearance after the third treatment versus 49%
and 75% for PDL treatment, respectively; however,
the KTP laser had higher rates of posttherapy ery-
thema lasting at least 1 day (58% vs 8%).4
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Conversely, the Nd:YAG laser uses longer wave-
lengths (1064 nm) ‘and can achieve deeper skin
penetration, which may be effective for larger, recal-
citrant, or deeper blue-tinted vessels. A split-face,
double-blind, randomized, controlled trial found
Nd:YAG laser therapy to be an effective treatment
of facial erythema, though it was observed to be
less effective than purpura-free PDL therapy in
reducing redness after 4 treatments (34% vs 52%
improvement, respectively); however, treatment
with the Nd:YAG laser was found to be significantly
(P=.0028) less painful.#?

Intense pulsed light is unique from the previ-
ously discussed light-based therapies in that it
uses noncoherent light with wavelengths between
500 and 1200 nm. Cutoff filters may be used to
allow for more selective tissue damage depending
on the depth of penetration desired. Intense pulsed
light has been shown to be equally as efficacious as
purpura-free PDL therapy in the treatment of ery-
thema and telangiectasia in a randomized, con-
trolled, single-blind, split-face trial.*® Additionally,
a study of 200 patients with facial vascular lesions,
of whom 74 patients had rosacea, showed that
intense pulsed light therapy resulted in a 75% to
100% improvement of lesions in 174 of 188 (92.5%)
patients who returned for follow-up. Treatment
often required at least 2 sessions, but overall adverse
effects were reported to be minimal.*’

Photodynamic therapy is a well-studied and
often utilized treatment of a variety of skin con-
ditions, but there have only been a few studies
regarding its use in rosacea. Photodynamic therapy
involves the use of topically applied photosensitiz-
ing agents such as 5-aminolevulinic acid or methyl
aminolevulinate before exposure to red or blue light.
This process generates reactive oxygen species,
though the exact mechanism of action through
which patients achieve cosmetic improvement in
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rosacea is unclear. In one study of 17 patients
with varying rosacea subtypes treated with
methyl aminolevulinate and red light, drastic relief
of symptoms was seen in 10 (58.8%) patients,
marked improvement in 4 (23.5%) patients, and
no response in 3 (17.6%) patients. Most patients
report a transient irritant skin reaction at the site
of therapy.*

Ablative lasers such as the CO, (10,600 nm) and
Er:YAG (2940 nm) lasers also have been shown to
be useful in the treatment of rosacea, specifically
for the management of rhinophymatous features.
Excellent results have been achieved with these
lasers given their ability to provide near-bloodless
surgical fields. In a 13-year review of 124 patients
with rhinophyma receiving a single CO, laser treat-
ment, good to excellent results were achieved in
118 (95.2%) of patients when evaluated at 3 months
posttreatment.’! Patient satisfaction also is reported
to be high with few adverse effects reported. The
evidence for the Er:YAG laser is not as strong, but

the current reports indicate efficacy and safety simi-
lar to that of the CO; laser.>?

Procedural Therapies

Procedural therapies in rosacea generally are reserved
for management of rhinophyma and include elec-
trocautery, cryotherapy, radiotherapy, dermabra-
sion, scalpel excisions, flap reconstruction, and skin
grafts.’®>® The details and evidence for these methods
is beyond the scope of this paper, but it is important
to be aware of such modalities. As'with most surgical
procedures, operator skill and experience may affect
treatment outcomes, and there also are definite risks
for postprocedural scarring; swelling, erythema, and
pigmentation changes. Recently, anecdotal evidence
has shown that botulinumrtoxin injections may be
effective for patients with refractory flushing and
erythema, but larger studies will be necessary to better
assess these claims.’*%

Conclusion

Although recent advances in pharmacology and
laser technology have provided physicians with
new and effective treatment modalities for rosacea,
it remains a poorly understood disease without a
definitive cure. The negative impact of rosacea
on patients’ quality of life can be substantial, but
effective management of cosmetic symptoms can
minimize such deleterious effects. Therapy should
be individualized and directed at treating the symp-
toms that are most bothersome to the patient.
Additionally, effective treatment often will require
a combination of modalities or sequential therapies
to achieve optimal cosmetic outcomes.
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