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Abstract

Rosacea is a relatively common inflammatory dermatosis in persons with fair skin. It is uncommonly
reported in people with skin of color (darker skin tone; Fitzpatrick skin types IV, V or VI). Apart from reduced
incidence, underreporting due to decreased awareness might also be a probable explanation. Rosacea
commonly presents with telangiectasias and persistent facial erythema on the sun-exposed parts, which
can be distressing to the patient and affect the quality of life. The diagnosis is made clinically, in the
absence of any confirmatory investigation. Several treatment modalities have been employed to date with
varying results. Light-based therapies should be used cautiously in the colored skin to avoid distressing
pigmentation. This article focuses on the pathogenesis, clinical features, treatment recommendations and

other aspects of this uncommon disorder along with a review of the literature.
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Introduction

Rosacea is an inflammatory facial dermatosis with varied
clinical features; the commonest being persistent facial
erythema, chiefly affecting the facial convexities along
with some vascular changes, inflammatory lesions,
hypertrophic changes or ocular involvement. However, the
clinicopathological features and pathogenesis remain unclear
without any confirmatory laboratory test. The diagnosis
of this condition is more difficult in people with colored
skin (darker skin tone; Fitzpatrick skin types IV, V or VI), as
the disease characteristics are less well-defined with hallmark
erythema being indistinguishable. As a result, this condition
remains underreported in the skin of color, although its
incidence is increasing in this group. We have tried to present
a comprehensive review of this disorder, especially in the
colored skin; to aid in its early diagnosis and appropriate
treatment.
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Epidemiology

The exact prevalence of rosacea remains unknown;
fair-skinned individuals being affected more commonly.
A review of population studies has revealed a widely varying
prevalence ranging from 0.1% in the Faroe Islands to 5% in
Russia to 12.3% in Germany to 10% in Sweden and 22%
in Estonia. These studies mainly included patients with
phototypes 1-3.! It has been occasionally reported in patients
with skin of color; however, epidemiologic data are scarce.

Although rosacea is not uncommon in the colored skin,
typical clinical features are hard to detect, thus, leading to
underdiagnosis and underestimation of the prevalence of
rosacea among people with colored skin.?

In India, rosacea, especially steroid-induced one is being
increasingly reported.* One Indian study reported that
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rosacea/rthinophyma accounted for almost 0.5% of all
dermatology consultations indicating that it is more common
than previously thought.* A study conducted among Saudi
females with rosacea reported its highest prevalence in skin
type 6 (42%), followed by skin type 4 (40%) and skin type
5 (18%).° In China, Taiwan, Korea and Japan, rosacea is a
common disease.® In Tunisia, Khaled et al.” reported 224 cases
of rosacea in a predominantly dark-skinned population, with
a hospital prevalence of 0.2%. However, a study from Ghana
did not report any case of rosacea.’

The onset is usually in middle age (30-50 years) though any
age, including children, may be affected. Sexual predilection
is absent; however, men often develop more severe disease
with a higher risk of developing rhinophyma.

Pathogenesis

The exact pathogenesis is still unclear. A genetic component,
alterations in the innate immune mechanisms, defective
barrier function of skin, ultraviolet radiation exposure,
microorganisms and neurological dysfunction have all been
postulated to play a role.

Genetic factors

Though the higher incidence of rosacea in people of North
European and Celtic descent and a familial occurrence
suggests genetic predisposition, the same was not established
until recently. A genome-wide association study conducted
by Chang et al. identified two significant single-nucleotide
polymorphisms associated with rosacea in the European
population, one of them being located between the genes
HLA-DRA and BTNLZ2.* Furthermore, increased expression
of both HLA-DRA and BTNL2 proteins have been detected
by immunohistochemistry. This indicates the biological
relevance and association of these proteins supporting the
inflammatory nature of this disease.

Another study conducted by Aldrich et al. on a cohort of
identical and fraternal twins with rosacea stressed the role of
both genetics and environment in determining the severity of
this condition.’

Alterations in innate immunity

Elevated levels of cathelicidin and kallikrein 5 (serine
proteases responsible for cleaving cathelicidin into its active
form- LL 37) have been detected in skin sections of patients
with rosacea. These peptides regulate and promote leukocyte
chemotaxis, angiogenesis and expression of extracellular
matrix components. In rosacea, toll-like receptor (TLR)-2
expression is also altered, which increases the susceptibility
to various innate immune stimuli, ultimately resulting
in increased production of cathelicidin and kallikrein.'
Moreover, matrix metalloproteinases show increased
expression in lesional skin and have been indirectly shown to
enhance the activity of kallikrein 5, which may, in turn, lead
to increased levels of 1L-37.

Rosacea in skin of color

Lymphatic and vascular markers like vascular endothelial
growth factor, CD31 and lymphatic endothelium marker
D2-40 have been found to be elevated in rosacea skin
suggesting the role of vascular and lymphatic endothelial
cells. Reactive oxygen species are also noted to be involved
in the pathogenesis."" A study examining skin biopsy samples
from healthy individuals and rosacea patients found higher
levels of reactive oxygen species in lesional skin of rosacea
patients.'?

Microbes

Demodex folliculorum" and Helicobacter pylori' are the two
main microorganisms implicated in the pathology of rosacea.
However, their exact role is yet unclear.

D. folliculorum commonly resides in the sebaceous follicles
of healthy skin and has been implicated to trigger rosacea
due to inflammation within the pilosebaceous follicles.
A higher density of these mites has been found on the facial
skin of rosacea patients compared to healthy controls. These
mites are thought to release chitin, which can activate 7LR2
resulting in increased protease activity. Moreover, these
mites have been found to harbor Bacteroides oleronius, a
nonmotile, Gram-negative, endospore-forming bacterium
which is thought to trigger the production of matrix
metalloproteinase-9, tumor necrosis factor and interleukin-8.

A normal skin commensal, Staphylococcus epidermidis, has
been cultured from lesional rosacea skin and these isolates
have been shown to secrete virulence factors, not found
on normal or uninvolved skin. These virulence factors
may trigger the innate immune system to produce aberrant
antimicrobial peptides.

The role played by H. pylori and other intestinal bacteria is
still unclear. Numerous studies have reported an increased
prevalence of H. pylori seropositivity in patients with rosacea,
while others have failed to demonstrate the same. Increased
number of H. pylori strains in rosacea has tested positive
for the cytotoxin-associated gene 1(CAG-1), an H. pylori
virulence factor; however, the exact pathomechanism
remains obscure. The studies favoring the eradication of the
bacteria for clinical improvement have also failed to deliver
conclusive evidence.

Defective skin barrier

The skin of patients with rosacea has been shown to have
decreased barrier function. The skin of affected patients
have shown increased transepidermal water loss along with
reduced hydration. The increased levels of a serine protease
in rosacea probably worsen the barrier function.'?

Ultraviolet radiation

Ultraviolet radiation is a known precipitating factor for
rosacea. Both ultraviolet A radiation through its action on
matrix metalloproteinases and collagen denaturation and
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ultraviolet B radiation with its effects of increasing the
secretion of fibroblast growth factor 2 and vascular endothelial
growth factor 2 may contribute to the hypervascularity of
the skin in rosacea.'”? Ultraviolet light radiation increases
reactive oxygen species in the skin, which can signal through
TLR2 to propagate the kallikrein 5/cathelicidin inflammatory
cascade."

Neurogenic dysregulation

Rosacea skin has a significantly lower heat pain threshold
than normal skin. Within the transient receptor potential
family of cation channels, two subfamilies could possibly
contribute to the pathogenic mechanisms of rosacea. Four
vanilloid receptors (transient receptor potential [TRPV] 1-4)
and one ankyrin receptor (TRPA1) have been found to be
active in rosacea. The different transient receptor potentials
have an impact on a wide range of functions including local
immunity, vasoregulation, nociception and epidermal barrier
integrity; however, their signaling pathways are incompletely
understood.'®

Classification and Diagnostic Criteria of Rosacea

In 2004, the National Rosacea Society Expert Committee
devised a classification system to help standardize the
diagnosis of rosacea.'” The committee classified the primary
and secondary characteristics of rosacea [Table 1], with the

Figure 1: Erythematotelangiectatic rosacea

Rosacea in skin of color

presence of more than one primary feature being indicative
of the diagnosis. Secondary features may or may not be
present. There are no specific tests to diagnose rosacea to
date.

According to this classification, there are four rosacea
subtypes and their further variants depending on the
primary and secondary features: erythematotelangiectatic
rosacea [Figure 1], papulopustular rosacea [Figure 2],
phymatous rosacea and ocular rosacea. The clinical features
of the subtypes with their severity grading are tabulated
in Table 2. This new classification has aimed to provide a
framework that will serve as a diagnostic guide for the
clinicians and enable better standardization in terms of
research and comparison of data.

Table 1: Primary and secondary clinical features of the
diagnostic criteria of rosacea

Primary features Secondary features

Flushing (transient erythema) Burning or stinging

Nontransient erythema Plaques
Papules and pustules Dry appearance
Telangiectasia Edema

Ocular manifestations
Peripheral location
Phymatous changes

Presence of one or more primary features with or without secondary features
are required for diagnosis

Figure 2: Papulopustular rosacea

Indian Journal of Dermatology, Venereology and Leprology | Volume 86 | Issue 6 | November-December 2020 613




Sarkar, et al.

Rosacea in skin of color

Table 2: Clinical features of the subtypes of rosacea with the severity grading

Subtype

Important clinical features

Grade 1 (mild)

Grade 2 (moderate)

Grade 3 (severe)

Erythematotelangiectatic

Papulopustular

Phymatous

Ocular

Skin phototype 1 or 2
Persistent facial erythema with
telangiectases

Tendency for flushing

Skin sensitivity and dryness

Centrofacial erythema mostly
related to perilesional erythema
Papules, pustules and papulo
pustules

Flushing and sensitivity

less prominent than
erythematotelangiectatic rosacea
Nodular, thickened skin
Patulous follicles

Bulbous distorted features - can

affect nose (rhinophyma), forehead

(metaphyma), ears (otophyma),
chin (gnathophyma), eyelids
(blepharophyma)

Other features of rosacea may be
present

Bilateral, of varying severity
Dry gritty sensation in the eyes
Blepharitis

Conjunctivitis

Mild flushing
Faint persistent erythema
Few telangiectases

Few papules and/or
pustules (<5)

Mild perilesional erythema
Little tendency to flush

Puffiness
Mildly patulous follicles
No apparent hypertrophy

Mild itch/dryness/grittiness
Mild scaling/erythema of
lid margins
Telengiectases/mild

Frequent flushing
Moderate erythema
Telangiectases present

Many papules and pustules
(between 5 and 10)
Moderate perilesional
erythema coalescing
together

Moderate edema, dilatation
of follicles

Mild hypertrophy of
sebaceous glands and/or
connective tissue

Change in contour of the
nose without nodularity

Burning/stinging
Crusting, erythema and/or
edema of lid margins
Definite conjunctival

Severe flushing

Marked persistent erythema
Many prominent
telangiectases with possible
edema

Extensive papules and
pustules (>10)
Persistent centrofacial
erythema

Inflammatory plaques or
edema

Marked swelling,
hypertrophy of the
sebaceous glands and/or
connective tissue
Distortion in contour with
nodular component

Visual blurring
Sensitivity to light
Loss of eyelashes
Corneal/scleral changes

Chalazia and hordeola
Conjunctival telangiectases
Keratitis, scleritis, episcleritis/
iritis(rare)

conjunctival injection

injection
Chalazion/hordeolum

Clinical picture in patients with skin of color

In patients of skin phototype >4, erythema is often difficult
to ascertain, creating diagnostic difficulties as the visual
characteristics of the disease are yet to be defined fully.

In a study done on Saudi women (skin phototypes 3, 4 and 5), sun
exposure was identified to aggravate the disease in 72% of the
patients. Pruritus was the most prominent symptom in contrast
to burning or stinging as seen in Europeans or white Americans.
Severe erythematotelengiectatic rosacea and papulopustular
rosacea were the commonest varieties; however, severity was
not related to skin type. Extrafacial sites were more commonly
involved (14%). Phymatous and granulomatous types were not
seen. Post-inflammatory hyperpigmentation or hypopigmentation
was surprisingly not reported in any of the patients.’

Khaled et al. reported sun exposure to be a major triggering
factor (64%)along with other thermal stimuli (25%) in Tunisian
patients.” The leading clinical subtype was papulopustular
rosacea (69%), followed by erythematotelangiectatic
type (12%) and rhinophyma (3.7%)

A study from South Korea which included 168 Korean
patients of skin phototypes 2, 3, 4 and 5 (but predominantly 3)
noted that 50.6% and 96.4% of patients were diagnosed with
papulopustular rosacea and erythematotelangiectatic subtype,
respectively. The other types were rare and the degree of sun
exposure was noted to have a significant correlation with

614

the occurrence and severity of the erythematotelangiectatic
variant.'®

A study conducted in China among 586 patients evaluated
the differences in epidemiological and clinical characteristics
among rosacea patients according to different facial
sites- full-face, cheeks, nose or perioral involvement. There
were 471 (80.4%), 49 (8.4%), 52 (8.9%) and 14 (2.4%) cases
in the full-face, cheek, nasal and perioral groups, respectively.
Compared with the full-face group, the nasal group had more
severe phymatous changes and less severe self-reported and
dermatologist-evaluated grading of symptoms."

In Japan, rhinophyma is uncommon when compared to the
Western population and affects almost exclusively the lower
half of the nose.?

An Indian study suggested that rosacea and rhinophyma may
not be as common in the Indian population as compared
to other Asian countries, however epidemiological data is
scarce.* Steroid-induced rosacea is also being increasingly
reported in India.?

Another study from Seoul, Korea assessed the prognosis
of 234 rosacea patients according to clinical subtype.
A favorable prognosis was observed in the papulopustular
subtype without centrofacial erythema than with other
subtypes.'®
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Rosacea is reported less commonly in the skin of color,
probably because darker skin types are less prone to
photodamage and additionally flushing and telangiectasia are
harder to detect clinically. However, many recent studies from
this part of the world including India have detected its rising
prevalence in recent times, although this condition remains
to be underreported. So, the authors feel that erythema and
secondary symptoms like burning and stinging sensation
may be more important diagnostic tools for rosacea in skin
of color, compared to traditional flushing and telangiectasia,
which are more evident in the lighter skin phenotypes.

Rosacea and Systemic Disease

Rosacea has a negative impact on the quality of life by
inducing stigma and anxiety in patients. A nationwide cohort
study by Egeberg et al. explored a possible association
between rosacea and diseases of the gastrointestinal tract and
found them more likely to suffer from autoimmune disorders
such as Crohn’s disease or ulcerative colitis.?! A recent
nation-wide cohort study from Taiwan proposed its link with
inflammatory bowel disease.”> A case-control analysis based
on a large U.K. population also reported a strong association
of inflammatory bowel disease with rosacea.”® In a study
from Taiwan, hypertension, dyslipidemia and coronary
artery disease were found to be significantly associated with
rosacea (males > females).?* Other reported comorbidities
include dementia, Alzheimer’s disease and Parkinson’s
disease.”

Treatment

The treatment of rosacea is challenging for dermatologists
because of multifactorial and complex etiopathogenesis.
Treatment can be categorized into general and specific
measures: the latter including topical, systemic and physical/
light-based modalities. The different evidence-based
treatment modalities of rosacea have been discussed here
along with a relevant review of literature, highlighting their
level of evidence and grade of recommendation.

General measures/non-pharmacologic treatments

General measures are aimed at minimizing the effect of
different triggering factors to hasten improvement. The
important general measures have been listed below:

Patient education

Proper patient education regarding the benign nature of the
disease is essential to achieve psychological well-being.
Patients must be counseled to avoid specific triggering factors
like strong winds, temperature variations, exercise, Spicy
foods, alcohol, physical and/or emotional stress.! Proper
drug history should be elicited to rule out aggravating drugs
like niacin and topical corticosteroids.?® These medications
should be stopped at the earliest to avoid disease worsening.

Photoprotection/sunscreens

Exposure to sunlight/ultraviolet rays resulting in

Rosacea in skin of color

photodamaged skin is a well-documented triggering factor
for the occurrence and/or worsening of rosacea; thus,
photoprotection measures are an important component of
its treatment.! Apart from physical measures viz. covered
clothing, shade-seeking behavior, umbrellas and shades,
broad-spectrum sunscreens (having sun protection factor of
30+) are recommended to achieve effective photoprotection
against ultraviolet B and ultraviolet A radiation. Recent
studies have also highlighted an anti-oxidant property of
sunscreens by reducing LL-37 and subsequent free-radical
generation.” However, the conventional sticky sunscreens
may worsen the condition by increasing the warmth of
skin by converting ultraviolet radiation into heat. Inorganic
sunscreens containing zinc oxide and titanium oxide are free
from this effect and thus preferred.”” The use of sunscreens is
also to be advised in women staying indoors before they go
near the hot ovens for preparing food and other household
chores.

Facial cleansers

Facial cleansers are needed to remove excess sebum,
exfoliated keratinocytes, environmental debris and some
microorganisms (Demodex, pityrosporum, etc.) to maintain
a healthy and clean biofilm. However, mild cleansers must
be prescribed to preserve the epidermal barrier. Selection
of appropriate cleanser is essential viz. soaps, syndets
and lipid-free cleansers for oily, normal and dry skins,
respectively; to achieve optimum results.”’ Ideally, cleansers
should be used twice daily followed by rinsing with water
to clean the biofilm maintaining the normal skin barrier.
Nasolabial areas, eyebrows and beard areas must be cleaned
meticulously, as these sites have high sebum concentration.

Facial moisturizers

Facial moisturizers may be helpful when patients have
normal or dry skin. These substances act by helping in barrier
repair and minimizing transepidermal water loss.?* However,
they should not promote bacterial overgrowth (plant and
animal oils like coconut oil, olive, argan and sunflower
oils) or occlude the sweat ducts to cause miliaria, acneiform
eruptions and facial irritation. Broadly three classes of
moisturizers are available—occlusive (oily substances that
retard transepidermal water loss), humectants (substances
that attract water to the epidermis from underlying dermis
and environment) and hydrocolloids (large molecules that
cover the epidermis and minimize transepidermal water loss).
A mixture of occlusive and humectant properties provide the
best results in these patients.?’

Other cosmeceuticals

Several other cosmeceuticals or botanicals are being used
in rosacea because of their anti-oxidant and vasomotor
properties to reduce the associated inflammation, irritation
and facial redness.?”’” Some of the botanicals being currently
used in rosacea have been tabulated below [Table 3].
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Table 3: Botanicals or cosmeceuticals being used for the treatment of rosacea

Name of botanical/cosmeceutical agent

Mechanism of action

Ginkgo Biloba

Green tea extract
Aloe vera
Allantoin

Feverfew, Glycyrrhiza inflata
inflammatory cascade

Powerful anti-oxidant and anti-lipoperoxidase effect reduces circulation at capillary level
(decrease redness of skin)

Powerful anti-oxidant reduces ultraviolet B induced inflammation
Minimizes inflammation by blocking the cyclooxygenase pathway
Enhances barrier function by improving the water-retaining capacity of skin

Blocks the release of prostaglandins and serotonins from the keratinocytes, thus impeding the

Camouflaging agents

Several colored cosmetics are being increasingly used in
persistent cases to mask the red appearance of skin (green
colored cosmetics when applied on reddish skin produces a
brownish tinge which mimics the normal skin color). Often
these ingredients have moisturizers as vehicles to produce
optimum results. Glycyrrhizin compounds, biotin and
vitamins are also used as anti-redness creams.

Specific measures

Pharmacologic  treatments and several procedural
interventions constitute specific therapeutic measures.
Pharmacologic treatments include several topical and
systemic agents while different types of lasers, peels, etc.,
constitute the physical modalities. All these modalities have
been briefly discussed below.

Topical agents

Several topical agents are effective in rosacea, as discussed
below [Table 4]. They are often combined with oral therapy
to induce remission, later used alone for maintenance.

USFDA approved topical agents

Topical azelaic acid

Level of evidence: 1++; grade of recommendation: A
Azelaic acid, a naturally occurring dicarboxylic acid, is a
United States Food and Drugs Administration-approved topical
treatment of rosacea. Recently, it has been recommended as
the first-line treatment for mild to moderate inflammatory or
papulopustular rosacea by the ROSacea COnsensus (ROSCO)
panel of experts.®® It acts by reducing the levels of kallikrein
5 and cathelicidin; both being important pro-inflammatory
cytokines aggravating rosacea.”® A 2011 Cochrane review
showed significant improvement with azelaic acid over placebo
in four randomized control trials and slight superiority over
topical metronidazole in two randomized control trials.”’ Often
this agent is combined with oral agents at the outset, later
continued alone to maintain remission for as long as 6 months.?
This medication is available as 15% and 20% gel/cream. Both
the strengths are effective treatment options for rosacea except
for the occurrence of mild irritation, especially in the colored
skin. So, in the latter, 15% cream is more favorable.

Topical metronidazole
Level of evidence: 1++; grade of recommendation: A
Topical metronidazole has been used for the treatment of

rosacea for the last six decades. It acts by reducing the rate
of ultraviolet-induced reactive oxygen species generation
and also inactivating the existing reactive oxygen species.’
A Cochrane review has demonstrated the superiority of
this medication over placebo, used twice daily, in both
“self-assessment by the patient” (three studies; odds ratio:
5.96; 95% confidence interval: 2.95-12.06) and physician
global assessment (three studies; odds ratio: 7.01; 95%
confidence interval: 3.56-13.81).2° Two concentrations are
available (0.75% and 1%); both being well-tolerated and
efficacious. Dahl et al. also showed that topical metronidazole
increases the remission free period following treatment.*!

Topical sodium sulfacetamide

Level of evidence: 1+; grade of recommendation: A
Topical sulfacetamide/sulfur preparations are available in
several vehicles viz. lotions, creams and cleansers. The lotion/
cleanser forms are used widely, and several studies, including
two randomized control trials, have depicted its efficacy,
especially when combined with other topical modalities.?
This drug probably acts by exerting anti-inflammatory action,
although the exact mechanism of action is unclear. Dryness,
irritation and erythema may occur at the application site initially
but gradually improve with time. In patients with concomitant
seborrheic dermatitis, sulfur preparations are more useful .

Topical a-adrenergic agonists

Level of evidence 1+, grade of recommendation A
Topical o-adrenergic agonists have been recently approved
by the United States Food and Drugs Administration for the
treatment of rosacea associated persistent erythema. These
drugs cause vasoconstriction, thus reducing the erythema.
However, telangiectatic blood vessels are not affected as they
lack the required receptor, paradoxically they become more
prominent once background erythema is minimized. Clinical
trials including four multicenter, vehicle-controlled randomized
controlled trials have shown reduced erythema 30 min to 6 h
following application, however, this erythema recurs within 1
month following drug discontinuation.?>** Overall, this drug is
safe and well-tolerated apart from sporadic cases of rebound
erythema.”® Currently, an o2-adrenergic agonist (brimonidine
tartrate 0.5%) gel has been approved for once-daily usage.
Another molecule, oxymetazoline (ol-adrenergic agonist),
which has shown favorable treatment response is currently
undergoing phase III clinical trials.?® This drug may be used in
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Table 4: Topical agents used in the treatment of rosacea

US-FDA approved Off-label drugs

Azelaic acid Retinoids
Metronidazole Calcineurin inhibitors
Sodium sulfacetamide Macrolides
a-adrenergic agonist (brimonidine) Benzoyl peroxide
Permethrin
Ivermectin

Clindamycin

conjunction with other therapeutic options to obtain gratifying
results in persistent facial erythema.

Topical agents not approved by the United States Food
and Drugs Administration

There are several other topical agents like retinoids,
calcineurin inhibitors, benzoyl peroxide, permethrin and
ivermectin which have shown encouraging results in sporadic
case series/reports/studies but yet not approved by the United
States Food and Drugs Administration. Some of these agents
are briefly discussed below:

Topical ivermectin

Level of evidence 1+, grade of recommendation A
Ivermectin, a macrocyclic lactone derivative with dual
anti-inflammatory and anti-parasitic properties is one of the
most studied medications for rosacea. It exerts its effect by
acting against the Demodex mites, one of the key factors in
the pathogenesis of rosacea. It also exerts anti-inflammatory
effects by reducing neutrophilic migration and phagocytosis,
downregulating inflammatory cytokines like IL-1b and
TNF-alpha and upregulating the anti-inflammatory cytokine
interleukin-10.3* It is available as 1% cream and once-daily
usage is recommended. Recently several studies (3 clinical
trials) have demonstrated increased efficacy of topical
ivermectin in comparison to the placebo, topical azelaic
acid and topical metronidazole.***> Topical ivermectin is
generally well-tolerated with a favorable safety profile except
for sporadic reports of mild dryness, burning and stinging
sensation, which gradually improve over time.*

Topical permethrin

Level of evidence 1+, grade of recommendation A
Topical permethrin cream (5%) has been suggested by some
authors, owing to its anti-parasitic action against Demodex
mites. A randomized control trial (pilot study) has shown
significant superiority to placebo, however, no added benefit
has been noted on topical metronidazole.?

Topical retinoids

Level of evidence 1-, grade of recommendation B
Topical retinoids are known to repair photodamaged skin by
promoting connective tissue repair. So, these agents have been
tried in rosacea to counter ultraviolet-induced photodamage.
Besides, it may also exert an anti-inflammatory effect as it
has been shown to downregulate TLR2 receptor expression

Rosacea in skin of color

in-vitro.** Two small controlled trials have shown better
response in inflammatory lesions (reduced lesion count);
however, no added benefit over placebo has been reported.*
Irritation with these agents, particularly in the colored skin is
to be considered carefully.

Topical calcineurin inhibitors

Level of evidence 2+, grade of recommendation: C
Topical calcineurin inhibitors viz. tacrolimus and
pimecrolimus have been tried by some authors in treating
rosacea because of their ability to reduce T-cell activation
and subsequent release of pro-inflammatory cytokines like
interleukin-2. A randomized open-label study (48 patients)
demonstrated efficacy similar to topical metronidazole,
whereas another randomized control trial did not find it
superior to placebo.’® Paradoxically, some authors have
reported the development of rosacea-like and granulomatous
dermatitis with continuous use of topical calcineurin
inhibitors.”’

Topical benzoyl peroxide

Level of evidence 2-, grade of recommendation D
Topical benzoyl peroxide (2.5% and 5% gel) has also been
studied because of its anti-inflammatory action. A solitary
case-control trial reported 5% benzoyl peroxide to be
superior to placebo; however, 23% of patients dropped out of
the study without completing it.*’

Topical clindamycin

Level of evidence 1+, grade of recommendation A

Two randomized control trials have shown the efficacy of
topical clindamycin (1%); the first one compared it with
systemic tetracycline while the later compared it with
topical tretinoin (0.025%), both for 3 months. Significant
clinical improvements in inflammatory and telangiectatic
components were noted in both the studies. The side effect
was mild in the form of facial scaling, which did not lead to
discontinuation.?’

Systemic agents

Several systemic agents have been tried in rosacea to provide
a synergistic effect along with the other modalities, as given
below [Table 5].

Tetracyclines

Level of evidence 1++, grade of recommendation A
Tetracyclines are the only United States Food and Drugs
Administration-approved systemic therapy for rosacea.
Second generation tetracyclines like doxycycline and
minocycline are preferred, because of their better safety
profile. They act in papulopustular/inflammatory rosacea by
downregulating pro-inflammatory cytokines like kallikrein 5
and cathelicidinresulting in decreased neutrophil chemotaxis,
reduced generation of toxic reactive oxygen species and
inhibition of nitric oxide-mediated vasodilatation.”® Even
sub-antimicrobial anti-inflammatory dosage is effective

Indian Journal of Dermatology, Venereology and Leprology | Volume 86 | Issue 6 | November-December 2020 617




Sarkar, et al.

Table 5: Systemic medications used in the treatment of
rosacea

Systemic anti-rosacea medications

USFDA approved

Tetracyclines

Off-label usage

Beta-adrenergic receptor antagonists
Isotretinoin
Oral Ivermectin

as no bacteria is involved in the pathogenesis of rosacea.
Sub-antimicrobial doses of doxycycline (40 mg per day) and
minocycline (45 mg per day) have been found to be effective
in papulopustular rosacea.’*3¢ The sub-antimicrobial dose is
well-tolerated with fewer side effects and it also hinders the
development of drug resistance.’® Three randomized control
trials have demonstrated higher efficacy of doxycycline (40
mg) over topical metronidazole or placebo.’” A recent
large, open-label, multicenter study showed significant
improvement of severity and erythema in 70% patients with
once-daily low-dose doxycycline monotherapy.*® Thus, the
anti-inflammatory properties of tetracyclines are beneficial
in rosacea, while the antibacterial properties have a limited
role at present. However, these drugs are contraindicated
in pregnant or lactating women and children less than
12 years.?

Beta-blockers

Nonselective beta-blockers like propranolol and carvedilol
have been found to reduce the incidence and severity of
rosacea associated erythema in some case reports and case
series.’® These drugs block the beta-receptors on perivascular
smooth muscles resulting in vasoconstriction and dramatic
improvement of erythema and flushing within 2-3 weeks.?
However, one must be aware of potential adverse effects like
hypotension and bradycardia.

Isotretinoin

Level of evidence 1+, grade of recommendation A (only
for severe varieties like pyoderma faciale)

Oral isotretinoin has been used successfully in the treatment
of severe, recalcitrant papulopustular rosacea (pyoderma
faciale) by some authors as an off-label drug. A lower
dosage (10 mg/day) has been found to be effective with
minimal adverse effects.”® Gollnick er al.** conducted
a randomized control trial (20 patients, 12 weeks) and
reported the superiority of isotretinoin to doxycycline
and placebo, while an uncontrolled study (22 patients,
4 months) described improvement in 50% patients by
9 weeks.*” It acts primarily by down-regulating monocytic
TLR2 expression.?® Side effects are tolerable in the form of
dry lips and xerosis while 25% of patients may experience
mild to moderate elevation of serum triglyceride
levels. Notably, this drug is teratogenic and absolutely
contraindicated during pregnancy; use during lactation is
also to be avoided.”’
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Oral ivermectin

Level of evidence 3, grade of recommendation D

A few, sporadic case reports have reported significant clinical
improvement in rosacea with single or multiple doses of oral
ivermectin (200 ug/kg) along with topical medications.** Oral
ivermectin probably acts by its anti-parasitic action against
Demodex mites. However, larger controlled trials are needed
to establish its role.

Eradication of Helicobacter pylori

Level of evidence 2+, grade of recommendation C
Although the etiologic role of H. pylori in rosacea is
controversial, few sporadic studies have demonstrated
the beneficial effect of helicobacter eradication regimen
comprising omeprazole (40 mg/day), clarithromycin 500 mg
to 1 g/day) and metronidazole (1-2 g/day), for 1-2 weeks.
Two case-control studies have shown a favorable response
in rosacea after 12 (76%) and 4 weeks (96%) with this
regimen.*'* However, a single randomized control trial failed
to demonstrate any appreciable improvement compared to
placebo, the caveat being the absence of metronidazole in the
said regimen. Although results seem to be in favor of this
regimen as an adjunct treatment, further large scale studies
are necessary to validate its role.

Octreotide

Level of evidence 3, grade of recommendation D

A single anectodal observation has reported clearance
of rosacea lesions in three of four treated patients with
octreotide, a somatostatin analog.*

Zinc sulfate

Level of evidence 1-, grade of recommendation B

Two randomized control trials have been found dealing
with zinc sulfate; in one randomized control trial significant
improvement was seen in 19 patients with zinc sulfate (100 mg
thrice daily) compared to placebo,* while the other study did
not show any significant advantage over placebo (220 mg
twice daily for 3 months; 44 patients).** Further studies are
needed to corroborate this finding.

Physical and light-based therapies

Despite the availability of several medical therapies, physical
and light-based modalities are being employed lately to target
some clinical manifestations like telangiectasias, persistent
facial erythema and phymas (especially rhinophymas), which
respond poorly to the former [Table 6].%¢

Rationale of light-based therapies/lasers

Both telangiectasias and persistent erythema occur due
to dilated blood vessels in the superficial skin. The lasers
and light (intense pulsed light) rays are absorbed by
certain components of blood called chromophores like
oxyhemoglobin, deoxyhemoglobin and methemoglobin
to generate heat energy resulting in vascular destruction.’
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However, energy needs to be delivered quicker than a vessel
releases its heat to surrounding tissues (i.e., more rapidly
than thermal relaxation time). Thus, smaller vessels causing
redness are more difficult to treat as higher energy needs to
be delivered in a shorter period of time to destroy them. The
different types of lasers reported to be useful in rosacea have
been tabulated below [Table 6].

Limitations
Some important adverse effects of these light-based therapies
are tabulated below: [Table 7].4¢

Emerging therapies
Apart from the current therapeutic modalities, few emerging
therapies need special mention:

Serine protease inhibitors

Patients suffering from rosacea possess higher levels
of the serum protease kallikrein 5 compared to the
general population, which cleaves the cathelicidin
precursor into LL-37, a key molecule involved in the
pathogenesis of rosacea. Thus, serum protease inhibitors
are being evaluated for the treatment of rosacea. Topical
epsilon-aminocaproic acid, a serine protease inhibitor
has been found to improve the erythema significantly in
patients suffering from papulopustular rosacea within
6 weeks of starting therapy.*® However, further studies are
needed to validate its usage.

Mast cell stabilizers
Mast cells have been suggested to play a key role in the

Rosacea in skin of color

pathogenesis of rosacea by releasing cathelicidins, LL-37,
matrix metalloproteinases and other inflammatory cytokines.
Thus, agents blocking mast cell degranulation may have a
beneficial role, at least theoretically. With this idea, a topical
mast cell stabilizer cromolyn sodium (4%) has been compared
with a placebo to obtain modest symptomatic improvement.*’
However, large scale studies are needed to establish these
findings.

Thus, both these agents may be considered prospective
therapeutic options for treating rosacea in the coming
days.

Selection of the appropriate treatment modality-consensus
guidelines:

In 2014, the American Acne and Rosacea Society classified
rosacea into two major types to simplify the treatment:
(1) centrofacial erythema with papulopustular lesions/
papulopustular rosacea and (2) centrofacial erythema
without papulopustular lesions/erythematotelangiectatic
variety.*® Papulopustular rosacea may be further graded
into 3 types according to severity- mild (<10 papules/
pustules, mild erythema, with or without symptoms),
moderate (10—19 papules/pustules, moderate erythema, with
or without symptoms) and severe (>20 papules/pustules,
severe erythema, with or without symptoms). Recently, a
global panel of experts (ROSacea Consensus panel) has
recommended a phenotype-based treatment algorithm for
this condition [Table 8].%°

Table 6: Types of physical and light-based therapies and their indications

Type of therapy

Indications

Light-based therapies

PDL

IPL system

Long pulsed 532-nm lasers
Long pulsed Nd: YAG laser

Ablative lasers (CO2 laser, Er: YAG)

Surgical interventions like tangential excision, electroscalpel, dermabrasion,
scissor sculpting, radiofrequency electrosurgery and wire loop electrosurgery

Telangiectasias, persistent facial erythema

Phymas (rhinophymas [lower nose], gnathophyma [chin], metophyma
[forehead], otophyma [ears], and blepharophyma [eyelids])

Different types of phymas

PDL: pulsed dye laser, IPL: intense pulsed light

Table 7: Adverse effects of light-based therapies

Adverse outcome Precaution/ management

Purpura

Bruising and overheating

Larger telangiectatic vessels need to be targeted with longer millisecond pulse durations

Use of appropriate cooling devices like ice packs or cold rollers, aptical coupling gel (e.g., ultrasound gel) during the

procedure. Pulse stacking (PDL only) and multiple passes (all devices) are also helpful

Post-inflammatory
hyperpigmentation

This may occur as melanin is also a potent chromophore, having a similar absorption spectrum like other vascular
chromophores. So, melanocytes may rupture leading to increased pigmentation

These light-based therapies are not recommended for darker skin types or tanned skin

In such cases, test patch is always advised

Unrealistic patient
expectations

Proper counseling and patient selection is of paramount importance

PDL: pulsed dye laser
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Table 8: ROSacea Consensus guidelines for the treatment of rosacea

Transient Persistent Inflammatory papules/pustules Telangiectasia Phyma
erythema erythema Mild Moderate Severe Clinically inflamed Noninflammed
a-adrenergics Brimonidine  Azelaic acid Azelaic acid Ivermectin ED Doxycycline (oral) Physical
(topical) (topical) (topical) (topical) (topical) modalities
Beta blockers IPL Ivermectin (topical) Ivermectin (topical) Doxycycline IPL
(oral) (oral)
PDL Metronidazole Metronidazole Isotretinoin ~ Other lasers Isotretinoin (oral)
(topical) (topical) (oral)
Doxycycline (oral)  Doxycycline (oral)
ED: electrodesiccation, IPL: intense pulsed light, PDL: pulsed dye laser
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