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Abstract

Ocular rosacea is a chronic inflammatory condition that affects the eyes and
periocular skin as part of the broader cutaneous rosacea skin disease.
Cutaneous rosacea is common, affecting approximately 5.5% of the global
population, where up to 72% of patients will develop ocular involvement either
before or after the cutaneous disease. Clinical features of ocular rosacea
include Meibomian gland disease, blepharitis and conjunctivitis. Ocular
rosacea reduces quality of life through various potential mechanisms
including anxiety, social withdrawal and physical discomfort. If left untreated,
ocular rosacea can reduce visual acuity and in severe cases, vision loss. Several
topical and systemic treatment options are available, with efficacies based on
their anti-inflammatory properties. This review focuses on the clinical features
of ocular rosacea, differential diagnoses and treatment options with the aim of
aiding clinicians involved in the care of rosacea patients to better identify
onset of the ocular manifestations of rosacea and prevent its severe
complications.
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global prevalence to be 5.5%."”'> While rosacea is most
commonly observed in patients over the age of 30, it can

Ocular rosacea is a chronic inflammatory disease that
affects the eyes and the skin surrounding them. This
condition is a manifestation of the broader rosacea skin
disease, involving three clusters of cutaneous symptoms:
telangiectasias (often associated with flushing/blushing),
papules/pustules (papulopustular rosacea) and thicken-
ing of the nose due to a combination of fibrosis,
sebaceous hyperplasia and lymphedema (rhinophyma).
Studies on the prevalence of rosacea report a range of
0.1%-22%, with a recent meta-analysis estimating the

also occur in children, with a study from China reporting
a prevalence of 0.97% among adolescents within
12-20 years of age.'* Although rosacea is more common
in women, ocular rosacea affects both sexes equally, with
ocular manifestations occurring in 58%-72% of rosacea
patients. In 80% of rosacea cases, cutaneous features
precede any ocular involvement."”

Due to rosacea affecting the facial region, an
individual's physical appearance can be impacted subs-
tantially. As a result, psychosocial impacts contribute a
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large portion to the burden of disease associated with
rosacea. The red enlarged nose, characteristic of phyma-
tous forms of rosacea, is often associated with alcohol
abuse. Whereas the bloodshot eyes of ocular rosacea can
be associated with alcohol or drug abuse. Rosacea
patients often report lowered self-esteem, anxiety and
avoidance of social interactions.'®"”

Given the profound psychosocial impacts and poten-
tial for decreasing patient quality of life, it is important
for early recognition and correct diagnosis of rosacea to
facilitate appropriate treatment. While the cutaneous
forms of rosacea are frequently recognized, ocular
rosacea remains more often undiagnosed. This issue of
underdiagnosis is likely multifactorial. Physicians mak-
ing a diagnosis of rosacea often focus on cutaneous
symptoms and overlook inquiring about ocular symp-
toms. Another factor could be that patients primarily
focus on their facial appearance and do not bring ocular
symptoms to the attention of their physician. Finally, the
clinical features of ocular rosacea are nonspecific, which
may lead to misdiagnosis.'® The aim of this review is to
provide clinicians involved in the care of rosacea patients
with information regarding the features of ocular
rosacea, differential diagnoses and treatment options.

PATHOGENESIS

Rosacea pathogenesis is a complex topic that is not fully
understood but is believed to be a multifactorial process
involving several factors including neurovascular dysre-
gulation, innate immune dysregulation, micro-organisms
and UV radiation.

Central to neurovascular regulation are the transient
receptor potential channels (TRPs), which are calcium
channels with sensory roles. TRPs respond to several
stimuli, many of which are common rosacea triggers,
including heat and capsaicin.'>* Activation of TRPs can
lead to burning sensation and vasodilation, which may
play a role in the flushing and blushing observed in
rosacea.”’ Several TRPs are found to be upregulated in
rosacea skin.*

Innate immune system dysregulation in rosacea
revolves around aberrant cathelicidin (LL-37) expression,
toll-like receptor 2 (TLR2) signalling and inflammasome
activation. TLR2 signalling and LL-37 expression leads to
degradation of extracellular matrix by metalloproteases,
production of reactive oxygen species and pro-
inflammatory cytokines, all of which contributes to the
chronic skin damage and inflammation observed in
rosacea.”> > Inflammasomes are activated by cellular
damage and further release pro-inflammatory cytokines
and promotes angiogenesis, which may contribute to the

enhanced vascularization observed in rosacea skin.2%%’

UV exposure can not only directly cause damage to the
superficial cutaneous vasculature, collagen and elastin,
they also upregulate expression of matrix metallopro-
teases, resulting in further tissue damage and
inflammation.**

Demodex folliculorum mites are common inhabitants
of human skin implicated in rosacea pathogenesis by the
observation that they have a preference for inhabiting
regions of the face most commonly affected by rosacea
and their densities correlate positively with the appear-
ance of rosacea features.”® The evidence for the involve-
ment of D. folliculorum involvement is strongest in the
papulopustular rosacea subtype, where high D. folliculor-
um density is found in 98.6% of patients on biopsy. In
lower densities, D. folliculorum is believed to induce
immunotolerance to promote its own proliferation.
However, at higher densities, the immunogenic actions
of the mite exceeds its immunosuppressive effects,
resulting in the formation of inflammatory papules and
pustules.31 Furthermore, eradication of the mites with
acaricidal agents including ivermectin and tea tree oil
has demonstrated clinical efficacy in treating papulo-
pustular rosacea.*

Clinical features of cutaneous rosacea

Given that ocular rosacea, if left untreated, can affect an
individual's quality of life, and can also lead to severe
vision impairment, it is important that patients with
ocular rosacea are correctly diagnosed. While ocular
rosacea primarily affects the Meibomian glands, many
other features of ocular rosacea are nonspecific and can
be difficult to distinguish from other ocular diseases
without observation of cutaneous symptoms. The clinical
features of the three cutaneous rosacea subtypes are
briefly described here.

The erythrotelangiectatic subtype is characterized by
persistent erythema and flushing of the central facial
region, sparing the periocular region. Although
uncommon, the erythema can extend past the central
facial region, to areas including the upper trunk and
neck. Telangiectasias are commonly observed, but not
diagnostic.’® The papulopustular subtype is characterized
by erythematous papules and pustules and persistent
erythema in the central facial region, sparing the
periocular area.** Lastly, Phymatous rosacea (rhinophy-
ma) is characterized by localized thickening of the skin
along with surface nodularity that typically affects the
nose.”® It is important to note that several of these
subtypes may be present concurrently. A summary of the
subtypes is provided in Table 1.
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TABLE 1 Rosacea subtypes and major characteristics defining each subtype.

Rosacea subtype

Flushing/blushing (erythrotelangiectatic)

Major characteristics

Flushing of centrofacial region

Persistent erythema of centrofacial region

Papulopustular (inflammatory)

Erythematic papules and pustules persistent erythema of centrofacial region with

an absence of associated comedones

Phymatous (rhinophyma)—
Enlarged nose
most common

Ocular

Localized skin thickening due to a combination of fibrosis, sebaceous hyperplasia
and lymphedema

Blepharitis—Red swollen, with scale/crust and marginal telangiectasia

Conjunctivitis—Pink eye and if severe there is a red discoloration
Corneal Keratitis—Local inflammation
Meibomian gland disease

TABLE 2 Proposed set of diagnostic criteria for ocular rosacea.

Early features Advanced features

Blepharitis Corneal ulcer

Centrofacial erythema and flushing Corneal perforation

Persistent and uncontrolled dryness,
burning and stinging sensations
in eyes

Ocular telangiectasia

Keratitis

Meibomian gland dysfunction

Note: Definite ocular rosacea is indicated by 22 early features or 21 advanced
feature. Possible ocular rosacea is indicated by centrofacial erythema and
one early feature. Adapted from Andreas et al.*

Clinical features of ocular rosacea

Given that the clinical features of ocular rosacea are
nonspecific and that diagnosis is reliant on clinical observa-
tions, it can be difficult to make a correct diagnosis and
many differential diagnoses must be considered. In general,
the major features of ocular rosacea involve manifestations
of the eyelids, cornea, conjunctiva, iris and ciliary body.>> A
diagnostic criteria is shown in Table 2. Clinical presentation
of ocular rosacea is provided in Figures 1-6.

Manifestations of the eyelids

Ocular rosacea primarily affects the Meibomian glands,
resulting in Meibomian gland disease characterized by a
pathologic change in either the quantity or composition of
the secreted meibum. Patients may experience burning,
dryness, foreign body sensation and inflamed -eyelids.
Clinical features include telangiectasias of the lid margin
on slit-lamp examination, inspissation (increasing viscosity)
of the Meibomian glands and often, thickening of the lid
margins. The health of Meibomian glands can be assessed by

FIGURE 1 Meibomian gland disease characterized by
telangiectasia crossing the lid margin, thickening of the lid
margin and inspissation of the Meibomian glands.

FIGURE 2 Lid expression of inspissated Meibomian glands.
Conjunctival injection can be observed.

newer imaging techniques which utilize infrared meibomo-
graphy, a specialized imaging study developed exclusively for
the purpose of directly visualizing the morphology of the
Meibomian glands. Chronic blepharitis is a very common
manifestation of ocular rosacea.”” Other common irregula-
rities include chalazion (red bump on eyelid- blocked
Meibomian gland), hordeolum (stye or infected gland),
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FIGURE 3 Inspissated Meibomian glands with telangiectatic
vessels on lower eyelid.

FIGURE 4 Lid margin telangiectasia.

FIGURE 5
telangiectasia and conjunctival hyperemia.

Inspissation of Meibomian glands with lid margin

crusts, scales and telangiectasias.®® According to the 2019
guidelines set by the global ROSacea COnsensus (ROSCO)
panel, the presence of lid margin telangiectasia and
blepharitis are the most important eyelid manifestations to
consider. For assessing severity of lid margin telangiectasia,
the density and degree of vascularization, and Meibomian
gland dysfunction must be taken into account. For
blepharitis, the degree of inflammation, pain and swelling
must be considered.”

FIGURE 6 Cutaneous rosacea with persistent erythema and
telangiectasia on the right cheek.

Manifestations of the conjunctiva

Chronic conjunctivitis with hyperemia (pink eye) is the
most common manifestation involving the conjunctiva.®’
Papillary reactions, granulomas, phlyctenule (nodular
inflammation) can also be observed.** Based on 2019
ROSCO guidelines, conjunctivitis is the most relevant
conjunctival manifestations to consider. In assessing
severity, the presence and degree of hyperemia and
foreign body sensation must be accounted for.*?

Manifestations of the cornea

Superficial corneal neovascularization with lipid deposits
are the most common manifestation of the cornea.*’
Evaporative dry eye, pannus formation (vascular in-
growth from limbus onto peripheral cornea), keratitis
(inflammation), scarring and lipid deposits are some of
the other common irregularities that may be observed
involving the cornea.’**® ROSCO 2019 guidelines indi-
cate that keratitis is the most important corneal
manifestation to consider. Keratitis associated with
rosacea typically affects the inferior cornea.*' Severity is
determined based on location (e.g., superficial punctate,
interstitial), degree of inflammation, pain and foreign
body sensation.*® It is important to note that corneal
complications may result in reduction in visual acuity
and in very rare situations, severe ulcerations can result
in blindness.****

Manifestations of the uvea

Anterior uveitis (inflammation inside the eye) is the most
relevant manifestation of the uvea based on the 2019
ROSCO guidelines. When assessing severity, cell count in
the anterior chamber aqueous humour and severity of
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flare must be considered.*® This is an exceedingly rare
occurrence and is commonly secondary to keratitis.

Symptoms of ocular rosacea

While it is important for physicians to recognize the clinical
signs of ocular rosacea, the cutaneous forms of rosacea often
precede ocular manifestations.** Thus, it is important for
rosacea patients to be familiar with the symptoms of ocular
rosacea so they can alert their physicians of new ocular
involvement. The most common symptoms of ocular rosacea
include redness, tearing, itchiness, burning, foreign body
sensation, photophobia and blurred vision.** Patients may
not necessarily experience these symptoms in any specific
order or combination. These symptoms may result in
patients experiencing constant ocular discomfort, reduced
aesthetic appeal and in rare circumstances, loss of vision,
leading to notable reduction in quality of life. An overview of
ocular rosacea symptoms and potential impacts on patients
is provided in Figure 7.

Differential diagnoses

The clinical features of ocular rosacea can vary in severity
and often overlap with features in other ophthalmologic
conditions. To further complicate matters, other ophthalmo-
logic conditions can also vary in clinical presentation. Ocular
rosacea may share the same clinical features or even coexist
with these other ophthalmologic conditions. While the facial
cutaneous features of rosacea can often be used as a
distinguishing factor, it is not always reliable since some of

Redness

Blurriness

Itchiness

O

Photophobia

Symptoms

O

Foreign body

Tearing

Burning

these alternative diagnoses can coexist with rosacea and 20%
of rosacea patients exhibit ocular symptoms before their
cutaneous symptoms.** It is important to be familiar with
the similarities and differences between ocular rosacea and
other similarly presenting ophthalmologic conditions to
prevent misdiagnosis. A summary of differential diagnoses
is provided in Table 3.

Types of blepharitis
Staphylococcal blepharitis

Staphylococcal blepharitis is caused by colonization of the
eyelid margin, most commonly by Staphylococcus aureus.
Staphylococcal blepharitis is quite common, especially in
warmer countries. For example, the prevalence in India
has been reported to be as high as 61%.* Interestingly,
staphylococcal blepharitis exhibits sexual preference, with
80% of patients being female with a mean age of 42 years.*®

The main clinical features of staphylococcal blephar-
itis include burning, itching, photophobia and a sensa-
tion of grittiness. Lid margins also present with hypere-
mia and hard crusting scales that form collarettes around
the lashes.*® While these features can also occur in ocular
rosacea, the cutaneous changes of rosacea are not
observed in staphylococcal blepharitis.*”

Meibomian gland dysfunction

Meibomian gland dysfunction is an obstruction of
the Meibomian gland believed to be caused by

Reduces aesthetic
appeal

2

Impacts

Vision loss

©

Anxiety

Avoiding social
interaction

Discomfort

FIGURE 7 Diagrammatic representation of potential ocular rosacea symptoms and impacts on patients.
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TABLE 3 Differential diagnoses of ocular rosacea and clinical presentations that differentiate them from ocular rosacea.

Ophthalmic condition
Staphylococcal blepharitis

Meibomian gland dysfunction

Seborrheic blepharitis

Seasonal and perennial conjunctivitis

Atopic keratoconjunctivitis

Nonchlamydial bacterial conjunctivitis

Chlamydial conjunctivitis

Viral conjunctivitis

Episcleritis

Iritis
Microbial keratitis
Peripheral ulcerative keratitis

Keratoconjunctivitis sicca

Differentiating features

Observed in ocular rosacea

Conjunctival phlyctenules (nodules)

Rosacea facial cutaneous changes

Erythema of lid margins, styes or chalazia

Rosacea facial cutaneous changes
Rosacea facial cutaneous changes

Rosacea facial cutaneous changes

Rosacea facial cutaneous changes

Rosacea facial cutaneous changes

Rosacea facial cutaneous changes

Rosacea facial cutaneous changes

Discharge
Photophobia
Rosacea facial cutaneous changes

Rosacea facial cutaneous changes
Rosacea facial cutaneous changes
Rosacea facial cutaneous changes

Rosacea facial cutaneous changes

Not observed in ocular rosacea

Cutaneous changes not associated with rosacea

Ocular pruritis
Seasonal exacerbation

Keratoconus
Papillary hypertrophy

Entropion
Possible history of change in sexual partner
Tarsal follicles

Conjunctival injection
Tarsal conjunctiva membrane formation
Tarsal conjunctiva pseudo-membrane formation

More often unilateral
Usually acute onset

Most cases unilateral

Note: Note that due to the nonspecific presentation of ocular rosacea signs and symptoms, the differentiating features may not always be present.

hyperkeratinization of the ductal epithelium.*® The
global prevalence is estimated to be approximately 36%,
with men exhibiting greater susceptibility.*” Meibomian
gland dysfunction may be primary and occur in absence
of other local or systemic disease, or may be secondary to
other diseases, including common skin conditions such
as rosacea, atopic dermatitis and psoriasis.*®

The clinical features of Meibomian gland dysfunction
include irritation, redness, increased viscosity of meibum
(lipid rich) secretions, chalazia and reduced tear film
breakup time.*” These features are all common to ocular
rosacea, leaving only the facial cutaneous changes associated
with rosacea as the differentiating factor. However, this is
complicated by the fact that 40%-50% of Meibomian gland
dysfunction patients also have rosacea.>

Seborrheic blepharitis

Seborrheic blepharitis originates from a dermatological
condition referred to as seborrhea, whose pathogenesis is

believed to involve the pathological proliferation of Mala-
sezzia yeast. ™" The prevalence of seborrheic blepharitis is
higher in older age groups, with no sexual preference.>

The clinical presentation of seborrheic blepharitis is
similar to staphylococcal blepharitis, except the scaling is
oilier, less inflammation and tends to involve character-
istics of Meibomian gland dysfunction as well.> Given
the dermatological origin of seborrheic blepharitis,
differentiation with ocular rosacea is based on observa-
tions of cutaneous manifestations that are not observed
in rosacea. For example, seborrhea can present with
erythematous plaques or yellow scales in facial and
extrafacial regions.”’

Types of conjunctivitis

Allergic conjunctivitis

Allergic conjunctivitis is caused by an IgE-mediated
inflammatory response induced by exposure to allergens.>*
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The prevalence of allergic conjunctivitis is estimated to
range between 6% and 30%, with children making up 30%
of all cases.”

The mildest forms of allergic conjunctivitis are
seasonal and perennial allergic conjunctivitis, which
only differ in the periodicity of symptoms. The main
clinical features include ocular pruritus, conjunctival
hyperemia and tearing.’® There are several factors that
may be useful in distinguishing ocular rosacea from
allergic conjunctivitis. The symptoms of ocular rosacea
do not have a periodic pattern of appearance and is not
IgE mediated and thus, allergic tests may be of diagnostic
utility.

Atopic keratoconjunctivitis is the most severe form of
allergic conjunctivitis, requiring prompt treatment to
prevent loss of vision. It originates from a dermatological
condition called atopic dermatitis, which is caused by a
combination of genetic predisposition and immune
dysregulation induced by allergens. Some clinical fea-
tures of atopic keratoconjunctivitis including conjuncti-
val hyperemia and stinging are common to ocular
rosacea. Other features that may be present including
papillary hypertrophy (inside of the eyelid is red, swollen
and irritated), punctate corneal erosions, and epithelial
filaments can serve as distinguishing factors.”” However,
punctate corneal erosions and epithelial filaments can be
observed in dry eye independent of the cause as well.”**°

Bacterial conjunctivitis

The cause of bacterial conjunctivitis varies by age, where
Haemophilus influenzae and Streptococcus pneumoniae
are the most common causes in children, with H.
influenzae and Staphylococcus aureus being the most
common causes in adults.*

Clinical features of bacterial conjunctivitis include
sticky eyelids, conjunctival hyperemia, purulent secre-
tions and burning.®’ These symptoms may also be
present in ocular rosacea, leaving the cutaneous features
of rosacea as the main differentiating feature. However, a
bacterial swab for microscopic examination and cultur-
ing the conjunctiva to identify the common bacterial
species that tend to cause bacterial conjunctivitis remains
an option as well.

While most cases of bacterial conjunctivitis are acute and
typically resolve in 1-2 weeks, those caused by Chlamydia
trachomatis infection tend to be more chronic in nature.”
Clinical features are similar to those of nonchlamydial
conjunctivitis, but also exhibit additional features including
tarsal follicles (round collections of lymphocytes most
prominent on the inferior fornix), trichiasis (eyelashes
growing inward toward the eye) and entropion (eyelid turns

inward).®* With the exception of trichiasis, which can occur
in rosacea-associated blepharitis, the other features may
serve as distinguishing features.

Viral conjunctivitis

Viral conjunctivitis is most commonly caused by adeno-
virus strains. Viral conjunctivitis accounts for the
majority of acute conjunctivitis cases.”® The clinical
features of viral conjunctivitis are similar to those of
nonchlamydial bacterial conjunctivitis, except the secre-
tions are watery. Diffuse conjunctival injection may be
unilateral or bilateral and are usually acute in onset.
These typically begin in one eye and the involves the
other eye after 3-5 days. However, pseudo-membranes or
membranes form in the tarsal conjunctiva in some cases
and can serve as a distinguishing factor.®*

Episcleritis

Most cases of episcleritis (unilateral or bilateral inflam-
mation of the subconjunctival eyewall layer, which is
between the conjunctiva and sclera) are idiopathic, with
a minority being associated with systemic inflammatory
conditions including rheumatoid arthritis and Crohn's
disease. Episcleritis is more common in young to middle
aged adult groups, with a sexual predilection towards
women.®

There are two forms of episcleritis, diffuse and
nodular, with the diffuse form making up 70% of
episcleritis cases.® The clinical presentation of both
forms involve redness and discomfort, but nodular
episcleritis will additionally present with nodules.®’
Episcleritis patients do not experience photophobia or
discharge, and approximately 65% of cases are uni-
lateral.”” These features can serve as distinguishing
factors. However, it is important to note that episcleritis
(and scleritis) can also be manifestations of rosacea.*!

Iritis

Iritis, also referred to as anterior uveitis, can be caused by
a variety of different factors including trauma, infection
or autoimmunity, but is most often idiopathic in nature.
While there are other forms of uveitis, iritis is the most
commonly diagnosed and does not exhibit any sexual
predilection.®®

Iritis is an inflammation of the iris and/or ciliary
body, with clinical features including photophobia,
redness, ciliary injection and blurred vision. While these
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are all features common to ocular rosacea, iritis is
typically unilateral.®® The bilateral presentation of ocular
rosacea and the facial features of rosacea can serve as
distinguishing factors. However, it is important to note
that iritis may be a presentation of ocular rosacea,
although uncommon.

TYPES OF KERATITIS

(A) Microbial Kkeratitis (infection of the cornea or
coloured portion of the eye).

Microbial keratitis is most commonly caused by bacterial
or fungal infection and may be associated with wearing
contact lens. Staphylococcus strains cause the majority of
bacterial keratitis. Fungal keratitis is far less common, where
Fusarium species are the most common cause.”®

The clinical features of bacterial keratitis include
conjunctival hyperemia, purulent secretions, photopho-
bia, corneal infiltrates and blurred vision.”* These are all
common to ocular rosacea. Infectious keratitis is very
painful and usually of acute onset. These features help to
distinguish this from keratitis caused by ocular rosacea,
which is typically chronic with periodic acute episodes.
Corneal scrapings could be used for microbiology testing
to aid in distinguishing as well.

Fungal keratitis share similar clinical presentation as
bacterial keratitis, but may be more indolent.”* As such,
the facial cutaneous features of rosacea and microbiology
testing remain the distinguishing factors.

(B) Peripheral ulcerative keratitis (ulcer with inflam-
mation of the cornea).

While peripheral ulcerative keratitis can be caused by
infectious factors, it is more commonly caused by
noninfectious conditions, including rheumatoid arthri-
tis.”* Peripheral ulcerative keratitis is a serious but rare
condition that affect men and women equally.”?

The typical clinical presentation of peripheral ulcera-
tive keratitis consists of a crescent shaped corneal ulcer,
photophobia and redness.”” Unfortunately, these signs
may also be present in ocular rosacea, particularly in
severe forms, leaving the facial cutaneous features of
rosacea as the distinguishing factor.

KERATOCONJUNCTIVITIS SICCA

Keratoconjunctivitis sicca, also referred to as dry eye
disease, is caused by a combination of chronic inflam-
mation and lacrimal functional unit dysfunction, result-
ing in insufficient production or accelerated evaporation
of tears.”* Keratoconjunctivitis sicca is a very common
condition with a prevalence ranging between 5% and 35%

in various age groups, with older age groups and women
being more susceptible.””

Clinical presentation of keratoconjunctivitis sicca
include dryness, redness, foreign body sensation, burn-
ing and itching, all of which can also be experienced by
ocular rosacea patients.”® A Schirmer test (paper strips
placed on the eye treated with local anaesthetic) can
demonstrate aqueous tear deficiency and help support a
diagnosis of keratoconjunctivitis sicca. Patients with
ocular rosacea frequently present with aqueous tear
deficiency, referred to as an evaporative tear defi-
ciency.”””” The Meibomian glands secrete meibum to
prevent evaporation of the tear film. However, Meibo-
mian gland dysfunction is often associated with ocular
rosacea, resulting in a more rapid evaporation of the tear
film. As such, the cutaneous features of rosacea remain
the main distinguishing factor.

Ocular rosacea treatments

Like the cutaneous subtypes of rosacea, there is no cure
for ocular rosacea. Treatments centre on controlling
signs and symptoms. While there are a variety of
treatments available, patient education remains vital. In
particular, it is important to counsel patients on the
chronic nature of the condition and the importance of
reducing exposure to environmental factors that may
trigger flare-ups. Unfortunately, environmental triggers
specific to ocular rosacea remain understudied, but likely
share notable overlap with the triggers of cutaneous
rosacea, which are summarized in Table 4.

An ocular rosacea treatment algorithm has recently
been developed by an expert panel of Canadian
dermatologists (Figure 8). The algorithm proposes the
use of conservative eye care measures and in more severe
or resistant cases, in conjunction with pharmaceutical
interventions and consultation with ocular specialists.”®
A table of ocular rosacea features that require referral to
ophthalmology has been provided (Table 5).

Here, the safety and efficacy of ocular rosacea treatments
will be discussed, with the highest level of evidence
supporting these treatments being indicated in brackets.
Some of the treatments discussed are not outlined in the
Canadian ocular rosacea treatment guidelines, but never-
theless have demonstrated efficacy. A summary of ocular
rosacea treatments is provided in Table 6.

Conservative eye care methods

With Meibomian gland dysfunction and blepharitis being
the most common features of ocular rosacea experienced by
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TABLE 4 Common triggers of rosacea.

Trigger factor category

Environmental
Food/beverage

Pharmacological

Physical
Psychological

Examples
Hot/cold temperatures, humidity, sun, wind
Alcohol, hot foods/beverages, spicy food

Ingredients containing: Alcohol, acetone, fragrances,
vasodilators, witch hazel

Exercise, heavy lifting

Anxiety, emotional stress

Certainty of ocular rosacea

diagnosis

Assess
severity

Certain | Uncertain

Refer to

Lid care and Mild | Moderate/Severe

ophthalmologist

Refer to ophthalmologist. If not
available, refer to optometrist

artificial tears

1 If response inadequate

Add on oral
antibiotic

1 If response inadequate

Consider initiating lid care,
artificial tears and oral
antibiotics

Consider referral to ophthalmologist. If not available, consider optometrist

and/or
Add on cyclosporine drops

FIGURE 8 Ocular rosacea treatment algorithm.

TABLE 5 Features of ocular rosacea requiring referral to an

ophthalmologist.
Category

Persistent or worsening
ocular symptoms that
reduce patient quality
of life

Evidence of corneal
involvement

Recurrent eye or eyelid
infections of moderate-
advanced severity

Condition/features

Conjunctival hyperemia

Decreased visual acuity

Foreign body sensation

Symptoms of meibomian gland
dysfunction including dryness,
grittiness and increased tearing

Ocular pain

Photophobia

Keratitis
Perforation
Ulceration

Blepharitis
Chalazia
Conjunctivitis
Styes

patients, the first line of treatment for mild cases consists of
the use of conservative eye care strategies to improve the
flow of meibum and improve lid hygiene. Recommended
methods include preservative-free artificial tears to relieve

TABLE 6 Summary of therapies demonstrating efficacy in
treating ocular rosacea.

Treatment category Treatments

Conservative Artificial tears (nonpreserved tears
management recommended)
Lid hygiene (see conservative eye
treatment)

Oral omega-3/6 supplementation
Topical Azithromycin

Corticosteroids

Cyclosporine

Ivermectin

Metronidazole

Pimecrolimus and Tacrolimus
Systemic Doxycycline

Ondansetron

Oxytetracycline/tetracycline
Procedural Intense pulsed light

Lipiflow

dryness and lid hygiene. Lid hygiene is recommended
through the use of warm compresses for 10 min BID
followed by cleaning the lid margins to remove mucous
debris.
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Supplementation with omega-3 acids may be benefi-
cial in improving Meibomian gland dysfunction, dryness
and blepharitis, but the evidence is inconsistent.””** In a
randomized placebo-controlled study, patients with
Meibomian gland dysfunction and blepharitis supple-
mented with 1000 mg flaxseed oil TID demonstrated
marked improvements in symptoms at the end of the
1-year trial compared to placebo. However, the sample
size of this trial was small. Of the 38 patients recruited,
only 30 reached the primary endpoint.®" The use of
omega-6 supplementation has also been studied in trials,
but results were also inconclusive.**

TOPICAL THERAPIES
Topical azithromycin

Azithromycin is a macrolide antibiotic available as 1.0%
and 1.5% that has shown efficacy in treating ocular
rosacea likely through its ability to inhibit production of
inflammatory cytokines. Topically applied azithromycin
features rapid absorption and a long half-life, requiring
less frequent dosing and is a viable option for patients
who want to avoid adverse reactions associated with
taking antibiotics systemically.®

In one study, 16 pediatric patients underwent 3-day-
long treatment with 1.5% azithromycin drops twice-daily
three times per month in the first 2 months, which were
then tapered to either twice or once a month depending
on efficacy. Conjunctival hyperemia was cleared by the
first month, while corneal inflammation resolved
between 3 and 10 months. Adverse reactions were mostly
mild, including stinging and redness.®

Topical calcineurin inhibitors
Topical cyclosporine

Cyclosporine is available in various concentrations including
0.05%, 0.09% and 0.1% with demonstrated efficacy in treating
ocular rosacea, through its anti-inflammatory properties.
Cyclosporine is typically used in adjunct with other therapies
to treat more severe forms of ocular rosacea that exhibit
marked ocular surface inflammation. Due to its anti-
inflammatory properties, cyclosporine should not be recom-
mended to patients with active ocular infections.”®

In a double-blinded study, a 75% mean decrease in
ocular manifestations including conjunctival hyperemia
and blepharitis was observed in patients treated for
3 months with cyclosporine emulsion twice-daily.*” Re-
ported adverse reactions include irritation and stinging.*®

Topical pimecrolimus and tacrolimus

Topical tacrolimus and pimecrolimus may be beneficial in
treating eyelid manifestations associated with ocular rosacea,
such as blepharitis.* Their efficacy is believed to be
associated with their ability to downregulate local inflamma-
tion through inhibition of calcineurin.”® Adverse reactions
are typically mild and include burning and stinging, which
can be mitigated by cooling before application.

Topical corticosteroids

0.1% dexamethasone phosphate, 0.1% flurometholone
phosphate and 0.2% ioteprednol etabonate are cortico-
steroid ophthalmic solutions used in treating the more
severe and recalcitrant cases of ocular surface inflamma-
tion in ocular rosacea. Due to their potent anti-
inflammatory properties, corticosteroids should not be
recommended to patients with active ocular infection.”

While corticosteroids are effective and potent in relieving
ocular inflammation, long-term use is ill advised due to the
high risk of rebound flares with discontinuation and
increased intraocular pressure, potentially leading to the
development of glaucoma, cataracts and local atrophy of the
skin.”® Thus, corticosteroids should only be used in
conjunction with an ophthalmologist or optometrist, who
can monitor intraocular pressure.

Topical metronidazole

Available in 1% cream, 1.0% gel formulations, metroni-
dazole is an anti-inflammatory agent (antibiotic for
anaerobic organisms only) typically applied on the face
for treatment of cutaneous changes associated with
rosacea. However, it has demonstrated efficacy for
treating eye lid manifestations associated with ocular
rosacea when applied to lid margins.

In a study where 10 patients applied metronidazole
gel to the lid margin twice-daily in addition to practicing
lid hygiene and warm compresses for 12 weeks, marked
improvement was observed in rosacea associated ble-
pharitis when compared to patients who only practiced
lid hygiene and warm compresses. Adverse reactions
include stinging and burning.”

Topical ivermectin
Available as a 1% cream, ivermectin has demonstrated

efficacy in treating cutaneous rosacea via its anti-
inflammatory properties and is especially effective in treating
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rosacea with etiology related to D. folliculorum due to its
antiparasitic properties. While typically used for cutaneous
rosacea, ivermectin can also be used for treating cases of
ocular rosacea with demodex infestation of the eyelashes.

In one trial involving 102 patients with demodex
blepharitis, those who applied ivermectin 1% cream on
the eyelashes for 15 min once-weekly for an average of
15 weeks achieved significant improvement in disease
severity compared to control.”® In another trial, 10
patients that applied ivermectin 1% cream to the eyelids
noted significant improvement in blepharitis and con-
junctival redness after 16 weeks.”

SYSTEMIC THERAPIES
Tetracyclines
Doxycycline

Doxycycline has a long history of use in treating ocular
rosacea with several dosing options available, including a
40 mg modified release version intended for reducing the
risk of gastrointestinal side effects. The efficacy of
doxycycline is believed to be due to its anti-inflammatory
properties instead of its antimicrobial effect. As such,
doxycycline is usually prescribed in subantimicrobial doses
(40-100 mg/day) to reduce risk of developing antibiotic
resistance.*™® Typically, patients will start with 100 mg
daily or BID for several months, and once the desired
therapeutic effect is achieved, it is either discontinued or
reduced to 40 mg daily.

In one study, patients treated with 100 mg doxycy-
cline daily for 12 weeks showed marked improvements in
several signs of ocular rosacea including Meibomian
gland dysfunction, telangiectasias and erythema.’” The
effectiveness of 40 mg doxycycline was found to be
equivalent with 100 mg doxycycline, and resulted in
fewer adverse reactions (usually gastrointestinal).”® In
another trial, 15 patients treated with doxycycline 40 mg
daily noted significant improvements in blepharitis and
conjunctival redness after 12 weeks.”

Oxytetracycline

Oxytetracycline is another member of the tetracycline class
of antibiotics with a similar mechanism of action with
doxycycline and is also recommended in subantimicrobial
doses (<500 mg/day) to limit gastrointestinal side effects.
Oxytetracycline is functionally equivalent to tetracycline.

In a double-blinded trial, patients treated with 250 mg
oxytetracycline twice-daily for 6 weeks showed higher

rates of blepharitis and conjunctivitis clinical sign
remission compared to placebo. Adverse effects were
gastrointestinal, including nausea and sickness.'®® While
oxytetracycline is an effective treatment option, doxycy-
cline is often preferred due to its enhanced bio-
availability, half-life and easier absorption, allowing for
better patient adherence.'®*

Ondansetron

Ondansetron is a serotonin 5-HT3 receptor antagonist
available as 4mg tablets typically used in preventing
nausea, but has some anecdotal evidence supporting its
efficacy in treating ocular symptoms associated with
rosacea. In the only case reported in the literature, a
patient treated with 12mg/day ondansetron showed
marked ocular improvements by the fourth day.'

PROCEDURAL THERAPIES
Intense pulsed light (IPL)

IPL is a well-established treatment for facial rosacea,
particularly in the treatment of telangiectasias and
erythema through selective coagulation and ablation of
blood vessels.'”*'** The procedure is performed using
energy parameters suitable to the patient's Fitzpatrick
skin type and comfort, with proper ocular protection. IPL
is applied to the skin inferior and lateral to the lower
eyelids followed by warm compress and manual expres-
sion of the Meibomian glands.

In one study, patients that received three or more IPL
sessions achieved significant improvements in their dry
eye disease symptoms, increase in oil flow and tear
break-up time.'°” In another trial involving 17 patients
with Meibomian gland dysfunction treated with four IPL
sessions in 3-week intervals, improvements were
observed in lower lid margin vascularity, meibum
expression and ocular symptoms, but improvement were
not maintained 6 months posttreatment.'°® In a recently
conducted systematic review, Meibomian gland related
dysfunction including tear breakup time, meibum quality
and gland expressability were improved after treatment
with IPL."%

Lipiflow
Lipiflow is a 12 min in-office procedure performed under

topical anaesthesia which has been shown to be effective
in the management of Meibomian gland disease. One
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study showed that a single Lipiflow treatment was able to
deliver a sustained mean improvement in Meibomian
gland function and a mean reduction in dry eye
symptoms over a 12-month period.'® When compared
to warm compresses, Lipiflow was found to be signifi-
cantly more effective.’®® In a recently conducted system-
atic review and meta-analysis, Meibomian gland dys-
function measured by metrics including ocular surface
disease index, standard patient evaluation of eye dryness,
Meibomian glands yielding liquid secretion and Meibo-
mian glands yielding secretion scores, were significantly
improved after treatment with Lipiflow.''°

CONCLUSION

Ocular rosacea is a chronic inflammatory condition
currently affecting millions world-wide with a non-
specific clinical presentation, hindering diagnosis and
prompt treatment. While in most cases ocular rosacea
coexists with the greater recognized cutaneous subtypes
of rosacea, it is often overlooked or may precede the
cutaneous manifestations. Combined with the complex-
ity of diagnosis and the myriad similar differential
diagnoses, ocular rosacea is undertreated, leaving
patients with reduced quality of life and even vision loss
in more severe cases. Although there are plenty of
treatment options available, current therapies focus on
symptom management, leaving patients to deal with
cycles of remission and relapse. Newer modalities of
treatment, such as Lipiflow and IPL have been found to
be safe and effective for the treatment of Meibomian
gland disease, the most common manifestation of ocular
rosacea. Greater awareness and more effective therapies
are required to relieve the burden of disease caused by
ocular rosacea.

AUTHOR CONTRIBUTIONS

Ryan S. Q. Geng was involved in project conceptualiza-
tion and writing of the original and editing stages of the
manuscript. Jacqueline Slomovic was involved in writing
of the original and editing stages of the manu-
script. Adrienn N. Bourkas was involved in writing of
the original manuscript. Allan Slomovic and Ronald G.
Sibbald were involved in the editing stage of the
manuscript and supervision.

CONFLICT OF INTEREST STATEMENT

A. S. has served as a consultant/advisor for Abbott, AiZtech,
Alcon, Aqueous, Bausch Lomb, Labtician/Thea, Santen and
Sun Pharma. A. S. owns equity in Abbott and Johnson &
Johnson. R. G. S. has received honoraria from Perfuse, Quart
Medical, Novartis, Medexus Pharmaceuticals Canada along

with Ontario Gov't (Project ECHO Ontario Skin & Wound-
Ministry of Health and Micro-credentials—through Ministry
of Colleges and Universities and Sault College all unrelated
to this workRSQG. The remaining authors declare no
conflict of interest.

DATA AVAILABILITY STATEMENT
Data sharing not applicable to this article as no data sets
were generated or analysed during the current study.

ETHICS STATEMENT

All patients in this manuscript have given written
informed consent for participation in the study and the
use of their deidentified, anonymized, aggregated data
and their case details (including photographs) for
publication. Ethical Approval: not applicable.

ORCID
Ryan S. Q. Geng
4387-095X

https://orcid.org/0000-0002-

REFERENCES

1. Abram K, Silm H, Oona M. Prevalence of rosacea in an
Estonian working population using a standard classification.
Acta Dermato Venereologica. 2010;90(3):269-73.

2. Augustin M, Herberger K, Hintzen S, Heigel H, Franzke N,
Schifer 1. Prevalence of skin lesions and need for treatment in a
cohort of 90 880 workers. Br J Dermatol. 2011;165(4):865-73.

3. Bamford JTM, Gessert CE, Renier CM, Jackson MM,
Laabs SB, Dahl MV, et al. Childhood stye and adult rosacea.
J Am Acad Dermatol. 2006;55(6):951-5.

4. Berg M, Lidén S. An epidemiological study of rosacea. Acta
Derm-Venereol. 1989;69(5):419-23.

5. Doe PT, Asiedu A, Acheampong JW, Rowland Payne CME.
Skin diseases in Ghana and the UK. Int J Dermatol.
2001;40(5):323-6.

6. Gutierrez EL, Galarza C, Ramos W, Mendoza M, Smith ME,
Ortega-Loayza AG. Influence of climatic factors on the
medical attentions of dermatologic diseases in a hospital of
Lima, Peru. An Bras Dermatol. 2010;85(4):461-8.

7. Kyriakis KP, Palamaras I, Terzoudi S, Emmanuelides S,
Michailides C, Pagana G. Epidemiologic aspects of rosacea.
J Am Acad Dermatol. 2005;53(5):918-9.

8. Lal Khatri M. Spectrum of skin diseases in Yemen (Hajjah
and adjacent region). Int J Dermatol. 2004;43(8):580-5.

9. Lombholt G. Prevalence of skin diseases in a population; a
census study from the Faroe Islands. Dan Med Bull. 1964;11:
1-7.

10. McAleer MA, Fitzpatrick P, Powell FC. Papulopustular
rosacea: prevalence and relationship to photodamage. J] Am
Acad Dermatol. 2010;63(1):33-9.

11. Romanowicz M, Stephenson JJ, Del Rosso JQ, Lenhart G.
Healthcare utilization and costs of patients with rosacea in an
insured population. J Drugs Dermatol: JDD. 2008;7(1):41-9.

12. Schaefer I, Rustenbach SJ, Zimmer L, Augustin M. Preva-
lence of skin diseases in a cohort of 48,665 employees in
Germany. Dermatology. 2008;217(2):169-72.


https://orcid.org/0000-0002-4387-095X
https://orcid.org/0000-0002-4387-095X

THE OFTEN-OVERLOOKED COMPONENT OF ROSACEA

1361

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Gether L, Overgaard LK, Egeberg A, Thyssen JP. Incidence
and prevalence of rosacea: a systematic review and meta-
analysis. Br J Dermatol. 2018;179(2):282-9.

Zhang H, Liao W, Chao W, Chen Q, Zeng H, Wu C, et al.
Risk factors for sebaceous gland diseases and their relation-
ship to gastrointestinal dysfunction in Han adolescents.
J Dermatol. 2008;35(9):555-61.

Vieira ACC, Hoéfling-Lima AL, Mannis MJ. Ocular rosacea: a
review. Arq Bras Oftalmol. 2012;75:363-9.

Gupta MA, Gupta AK, Chen SJ, Johnson AM. Comorbidity of
rosacea and depression: an analysis of the National
Ambulatory Medical Care Survey and National Hospital
Ambulatory Care Survey—Outpatient Department data
collected by the U.S. National Center for Health Statistics
from 1995 to 2002. Br J Dermatol. 2005;153(6):1176-81.

Su D, Drummond PD. Blushing propensity and psychological
distress in people with rosacea. Clin Psychol Psychother.
2012;19(6):488-95.

Zierl S, Hildebrand JA, Guertler A, Dietrich C, Clanner-
Engelshofen BM, French LE, et al. Clinical clues to identify
patients with ocular rosacea—a Germany-wide epidemiolo-
gic analysis. Int J Dermatol. 2022;61(7):880-5.

Cui M, Honore P, Zhong C, Gauvin D, Mikusa J,
Hernandez G, et al. TRPV1 receptors in the CNS play a key
role in broad-spectrum analgesia of TRPV1 antagonists.
J Neurosci. 2006;26(37):9385-93.

Caterina MJ, Schumacher MA, Tominaga M, Rosen TA,
Levine JD, Julius D. The capsaicin receptor: a heat-activated
ion channel in the pain pathway. Nature. 1997;389(6653):816-24.
Baylie RL, Brayden JE. TRPV channels and vascular
function. Acta Physiologica. 2011;203(1):99-116.

Sulk M, Seeliger S, Aubert J, Schwab VD, Cevikbas F,
Rivier M, et al. Distribution and expression of non-neuronal
transient receptor potential (TRPV) ion channels in rosacea.
J Invest Dermatol. 2012;132(4):1253-62.

Yamasaki K, Di Nardo A, Bardan A, Murakami M, Ohtake T,
Coda A, et al. Increased serine protease activity and
cathelicidin promotes skin inflammation in rosacea. Nature
Med. 2007;13(8):975-80.

Two AM, Wu W, Gallo RL, Hata TR. Rosacea. ] Am Acad
Dermatol. 2015;72(5):749-58.

Yamasaki K, Kanada K, Macleod DT, Borkowski AW,
Morizane S, Nakatsuji T, et al. TLR2 expression is increased
in rosacea and stimulates enhanced serine protease produc-
tion by keratinocytes. J Invest Dermatol. 2011;131(3):688-97.
Yoon SH, Hwang I, Lee E, Cho HJ, Ryu JH, Kim TG, et al.
Antimicrobial peptide LL-37 drives rosacea-like skin inflam-
mation in an NLRP3-dependent manner. J Invest Dermatol.
2021;141(12):2885-94.

Holmes AD, Steinhoff M. Integrative concepts of rosacea
pathophysiology, clinical presentation and new therapeutics.
Exp Dermatol. 2017;26(8):659-67.

Chen Q, Jin M, Yang F, Zhu J, Xiao Q, Zhang L. Matrix
metalloproteinases: inflammatory regulators of cell behaviors
in vascular formation and remodeling. Mediators Inflamm.
2013;2013:928315.

Chakrabarti S, Patel KD. Regulation of matrix metalloproteinase-
9 release from IL-8-stimulated human neutrophils. J Leukoc Biol.
2005;78(1):279-88.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Crawford GH, Pelle MT, James WD. Rosacea: 1. Etiology,
pathogenesis, and subtype classification. J Am Acad
Dermatol. 2004;51(3):327-41.

Forton FMN. Rosacea, an infectious disease: why rosacea
with papulopustules should be considered a demodicosis. A
narrative review. J Eur Acad Dermatol Venereol. 2022;36(7):
987-1002.

Paichitrojjana A, Chalermchai T. Comparison of in vitro
killing effect of Thai herbal essential oils, tea tree oil, and
metronidazole 0.75% versus ivermectin 1% on demodex
folliculorum. Clin Cosmet Investig Dermatol. 2023;16:
1279-86.

Zouboulis CC, Katsambas AD, Kligman AM. Pathogenesis
and treatment of acne and rosacea. Berlin, Heidelberg:
Springer; 2014.

Wilkin J, Dahl M, Detmar M, Drake L, Feinstein A, Odom R,
et al. Standard classification of rosacea: report of The
National Rosacea Society Expert Committee on the classifi-
cation and staging of rosacea. J Am Acad Dermatol.
2002;46(4):584-7.

Schaller M, Almeida LMC, Bewley A, Cribier B, Del Rosso J,
Dlova NC, et al. Recommendations for rosacea diagnosis,
classification and management: update from the global
ROSacea COnsensus 2019 panel. Br J Dermatol. 2020;182(5):
1269-76.

Andreas M, Fabczak-Kubicka A, Schwartz RA. Ocular
rosacea: an under-recognized entity. Ital J Dermatol
Venerol. 2023;158(2):110-6.

Rodriguez-Garcia A. Ocular rosacea: recent advances in
pathogenesis and therapy. New York, Hauppauge: Nova
Science Publishers; 2015. p. 175-99.

Browning DJ, Proia AD. Ocular rosacea. Surv Ophthalmol.
1986;31(3):145-58.

Karamursel Akpek E, Merchant A, Pinar V, Foster CS.
Ocular rosacea. Ophthalmology. 1997;104(11):1863-7.
Chamaillard M, Mortemousque B, Boralevi F, Marques
da Costa C, Aitali F, Taieb A, et al. Cutaneous and ocular
signs of childhood rosacea. Arch Dermatol. 2008;144(2):
167-71.

Tavassoli S, Wong N, Chan E. Ocular manifestations of
rosacea: a clinical review. Clin Experiment Ophthalmol.
2021;49(2):104-17.

Ghanem VC, Mehra N, Wong S, Mannis MJ. The prevalence
of ocular signs in acne rosacea: comparing patients from
ophthalmology and dermatology clinics. Cornea. 2003;22(3):
230-3.

Jabbehdari S, Memar OM, Caughlin B, Djalilian AR. Update
on the pathogenesis and management of ocular rosacea: an
interdisciplinary review. Eur J Ophthalmol. 2021;31(1):
22-33.

Aysun Sanal D. Ocular rosacea. In: Selda Pelin K,
Muzeyyen G, editors. Acne and acneiform eruptions. Rijeka:
IntechOpen; 2017. p. 14.

Smolin G, Okumoto M. Staphylococcal blepharitis. Arch
Ophthalmol. 1977;95(5):812-6.

Smith RE, Flowers CW Jr. Chronic blepharitis: a review.
CLAO J. 1995;21(3):200-7.

Hassanzadeh S, Varmaghani M, Zarei-Ghanavati S,
Heravian Shandiz J, Azimi Khorasani A. Global prevalence



1362

GENG ET AL.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

of meibomian gland dysfunction: a systematic review and
meta-analysis. Ocul Immunol Inflamm. 2021;29(1):66-75.
Tomlinson A, Bron AJ, Korb DR, Amano S, Paugh JR,
Pearce EI, et al. The international workshop on meibomian
gland dysfunction: report of the diagnosis subcommittee.
Invest Ophthalmol Vis Sci. 2011;52(4):2006-49.

Sabeti S, Kheirkhah A, Yin J, Dana R. Management of
meibomian gland dysfunction: a review. Surv Ophthalmol.
2020;65(2):205-17.

Putnam CM. Diagnosis and management of blepharitis: an.
Clinical optometry. 2016;8:71-8.

Borda LJ, Wikramanayake TC. Seborrheic dermatitis and
dandruff: a comprehensive review. J Clin Invest Dermatol.
2015;3(2):10.

Bruce Jackson W. Blepharitis: current strategies for diagnosis
and management. Can J Ophthalmol. 2008;43(2):170-9.
Lindsley K, Matsumura S, Hatef E, Akpek EK. Interventions
for chronic blepharitis. Cochrane Database Syst Rev.
2012;5:CD005556.

La Rosa M, Lionetti E, Reibaldi M, Russo A, Longo A,
Leonardi S, et al. Allergic conjunctivitis: a comprehensive
review of the literature. Ital J Pediatr. 2013;39:18.

Leonardi A, Castegnaro A, Valerio ALG, Lazzarini D.
Epidemiology of allergic conjunctivitis: clinical appearance
and treatment patterns in a population-based study. Curr
Opin Allergy Clin Immunol. 2015;15(5):482-8.

Dupuis P, Prokopich CL, Hynes A, Kim H. A contemporary
look at allergic conjunctivitis. Allergy Asthma Clin Immunol.
2020;16:5.

Chen JJ, Applebaum DS, Sun GS, Pflugfelder SC. Atopic
keratoconjunctivitis: a review. J Am Acad Dermatol.
2014;70(3):569-75.

Chen J, Yao Q, Chen J, Li Y. Diagnosis and treatment of
filamentary keratitis in a patient with Demodex infestation—
an overlooked risk factor: a case report. BMC Ophthalmol.
2023;23(1):209.

Weiss M, Molina R, Ofoegbuna C, Johnson DA, Kheirkhah A. A
review of filamentary keratitis. Surv Ophthalmol. 2022;67(1):
52-9.

Tarabishy AB, Jeng BH. Bacterial conjunctivitis: a review for
internists. Cleve Clin J Med. 2008;75(7):507-12.

Azari AA, Arabi A. Conjunctivitis: a systematic review.
J Ophthalmic Vis Res. 2020;15(3):372-95.

Satpathy G, Behera H, Ahmed N. Chlamydial eye infections:
current perspectives. Indian J Ophthalmol. 2017;65(2):
97-102.

Azari AA, Barney NP. Conjunctivitis: a systematic review of
diagnosis and treatment. JAMA. 2013;310(16):1721-9.
Chintakuntlawar AV, Chodosh J. Cellular and tissue
architecture of conjunctival membranes in epidemic kerato-
conjunctivitis. Ocul Immunol Inflamm. 2010;18(5):341-5.
Schonberg S, Stokkermans TJ. Episcleritis. StatPearls. Trea-
sure Island (FL). 2022.

Watson PG, Hayreh SS. Scleritis and episcleritis. Br
J Ophthalmol. 1976;60(3):163-91.

Akpek E. Severity of episcleritis and systemic disease
association. Ophthalmology. 1999;106(4):729-31.

Baarsma GS. The epidemiology and genetics of endogenous
uveitis: a review. Curr Eye Res. 1992;11(Suppl):1-9.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Agrawal R, Murthy S, Sangwan V, Biswas J. Current
approach in diagnosis and management of anterior uveitis.
Indian J Ophthalmol. 2010;58(1):11-9.

Gopinathan U, Sharma S, Garg P, Rao G. Review of
epidemiological features, microbiological diagnosis and
treatment outcome of microbial keratitis: experience of over
a decade. Indian J Ophthalmol. 2009;57(4):273-9.
Cabrera-Aguas M, Khoo P, Watson SL. Infectious keratitis: a
review. Clin Experiment Ophthalmol. 2022;50(5):543-62.
Hassanpour K, ElISheikh RH, Arabi A, Frank CR,
Elhusseiny AM, Eleiwa TK, et al. Peripheral ulcerative
keratitis: a review. J Ophthalmic Vis Res. 2022;17(2):
252-75.

Galor A, Thorne JE. Scleritis and peripheral ulcerative
keratitis. Rheum Dis Clin N Am. 2007;33(4):835-54.

Jain S, Bhavsar A, Bhavsar S. A review on recent advances in
dry eye: pathogenesis and management. Oman J Ophthalmol.
2011;4(2):50-6.

Epidemiology Subcommittee of the 2007 Dry Eye WorkShop.
The epidemiology of dry eye disease: report of the
Epidemiology Subcommittee of the International Dry Eye
WorkShop. Ocul Surf. 2007;5(2):93-107.

Perry HD. Dry eye disease: pathophysiology, classification,
and diagnosis. Am J Manag Care. 2008;14(Suppl 3):79-87.
Lemp MA, Mahmood MA, Weiler HH. Association of rosacea
and keratoconjunctivitis sicca. Arch Ophthalmol. 1984;102(4):
556-7.

Asai Y, Tan J, Baibergenova A, Barankin B, Cochrane CL,
Humphrey S, et al. Canadian clinical practice guidelines for
rosacea. J Cutan Med Surg. 2016;20(5):432-45.

Downie LE, Ng SM, Lindsley KB, Akpek EK. Omega-3 and
omega-6 polyunsaturated fatty acids for dry eye disease.
Cochrane Database Syst Rev. 2019;12(12):CD011016.
Zuuren EJ, Fedorowicz Z, Tan J, Linden MMD,
Arents BWM, Carter B, et al. Interventions for rosacea based
on the phenotype approach: an updated systematic review
including GRADE assessments. Br J Dermatol. 2019;181(1):
65-79.

Macsai MS. The role of omega-3 dietary supplementation in
blepharitis and meibomian gland dysfunction (an AOS
thesis). Trans Am Ophthalmol Soc. 2008;106:336-56.
Aragona P, Bucolo C, Spinella R, Giuffrida S, Ferreri G.
Systemic omega-6 essential fatty acid treatment and pgel tear
content in Sjogren's syndrome patients. Invest Ophthalmol
Vis Sci. 2005;46(12):4474-9.

Barabino S, Rolando M, Camicione P, Ravera G, Zanardi S,
Giuffrida S, et al. Systemic linoleic and y-linolenic acid
therapy in dry eye syndrome with an inflammatory compo-
nent. Cornea. 2003;22(2):97-101.

Kokke KH, Morris JA, Lawrenson JG. Oral omega-6 essential
fatty acid treatment in contact lens associated dry eye. Cont
Lens Anterior Eye. 2008;31(3):141-6.

Blumer JL. Evolution of a new drug formulation: the
rationale for high-dose, short-course therapy with azithro-
mycin. Int J Antimicro Ag. 2005;26(Suppl 3):S143-7.

Doan S, Gabison E, Chiambaretta F, Touati M, Cochereau I.
Efficacy of azithromycin 1.5% eye drops in childhood ocular
rosacea with phlyctenular blepharokeratoconjunctivitis.
J Ophthalmic Inflamm Infect. 2013;3(1):38.



THE OFTEN-OVERLOOKED COMPONENT OF ROSACEA

| 1363

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

Arman A, Demirseren DD, Takmaz T. Treatment of ocular
rosacea: comparative study of topical cyclosporine and oral
doxycycline. Int J Ophthalmol. 2015;8(3):544-9.

Donnenfeld E, Pflugfelder SC. Topical ophthalmic cyclospo-
rine: pharmacology and clinical uses. Surv Ophthalmol.
2009;54(3):321-38.

Sakassegawa-Naves FE, Ricci HMM, Moscovici BK,
Miyamoto DA, Chiacchio BB, Holzchuh R, et al. Tacrolimus
ointment for refractory posterior blepharitis. Curr Eye Res.
2017;42(11):1440-4.

Safarini OA, Keshavamurthy C, Patel P. Calcineurin inhibi-
tors. Treasure island (FL): StatPearls Publishing LLC; 2023.
McGhee CNJ, Dean S, Danesh-Meyer H. Locally adminis-
tered ocular corticosteroids: benefits and risks. Drug Saf.
2002;25(1):33-55.

Kligman AM. Ocular rosacea. Current concepts and therapy.
Arch Dermatol. 1997;133(1):89-90.

Barnhorst DA Jr., Foster JA, Chern KC, Meisler DM. The
efficacy of topical metronidazole in the treatment of ocular
rosacea. Ophthalmology. 1996;103(11):1880-3.

Choi Y, Eom Y, Yoon EG, Song JS, Kim IH, Kim HM.
Efficacy of topical ivermectin 1% in the treatment of demodex
blepharitis. Cornea. 2022;41(4):427-34.

Sobolewska B, Doycheva D, Deuter CM, Schaller M,
Zierhut M. Efficacy of topical ivermectin for the treatment
of cutaneous and ocular rosacea. Ocul Immunol Inflamm.
2021;29(6):1137-41.

Kanada KN, Nakatsuji T, Gallo RL. Doxycycline indirectly
inhibits proteolytic activation of tryptic kallikrein-related
peptidases and activation of cathelicidin. J Invest Dermatol.
2012;132(5):1435-42.

Quarterman MJ. Ocular rosacea. Signs, symptoms, and tear
studies before and after treatment with doxycycline. Arch
Dermatol. 1997;133(1):49-54.

van Zuuren EJ, Fedorowicz Z, Carter B, van der Linden MM,
Charland L. Interventions for rosacea. Cochrane Database
Syst Rev. 2015;4:CD003262.

Sobolewska B, Doycheva D, Deuter C, Pfeffer I, Schaller M,
Zierhut M. Treatment of ocular rosacea with once-daily low-
dose doxycycline. Cornea. 2014;33(3):257-60.

Bartholomew RS, Reid BJ, Cheesbrough MJ, Macdonald M,
Galloway NR. Oxytetracycline in the treatment of ocular
rosacea: a double-blind trial. Br J Ophthalmol. 1982;66(6):
386-8.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

Maibach H. Second-generation tetracyclines, a dermatologic
overview: clinical uses and pharmacology. Cutis. 1991;48(5):
411-7.

Wollina U. The response of erythematous rosacea to
ondansetron. Br J Dermatol. 1999;140(3):561-2.
Papageorgiou P, Clayton W, Norwood S, Chopra S, Rustin M.
Treatment of rosacea with intense pulsed light: significant
improvement and long-lasting results. Br J Dermatol.
2008;159(3):628-32.

Vora GK, Gupta PK. Intense pulsed light therapy for the
treatment of evaporative dry eye disease. Curr Opin
Ophthalmol. 2015;26(4):314-8.

Gupta PK, Vora GK, Matossian C, Kim M, Stinnett S. Outcomes
of intense pulsed light therapy for treatment of evaporative dry
eye disease. Can J Ophthalmol. 2016;51(4):249-53.

Seo KY, Kang SM, Ha DY, Chin HS, Jung JW. Long-term
effects of intense pulsed light treatment on the ocular surface
in patients with rosacea-associated meibomian gland dys-
function. Cont Lens Anterior Eye. 2018;41(5):430-5.

Wiladis EJ, Aakalu VK, Foster JA, Freitag SK, Sobel RK,
Tao JP, et al. Intense pulsed light for meibomian gland
disease. Ophthalmology. 2020;127(9):1227-33.

Blackie C, Coleman C, Holland E. The sustained effect (12
months) of a single-dose vectored thermal pulsation proce-
dure for meibomian gland dysfunction and evaporative dry
eye. Clin Ophthalmol. 2016;10:1385-96.

Lane SS, DuBiner HB, Epstein RJ, Ernest PH, Greiner JV,
Hardten DR, et al. A new system, the LipiFlow, for the
treatment of meibomian gland dysfunction. Cornea.
2012;31(4):396-404.

Hu J, Zhu S, Liu X. Efficacy and safety of a vectored thermal
pulsation system (Lipiflow®) in the treatment of meibomian
gland dysfunction: a systematic review and meta-analysis.
Graefe's Arch Clin Exp Ophthalmol. 2022;260(1):25-39.

How to cite this article: Geng RSQ, Slomovic J,
Bourkas AN, Slomovic A, Sibbald RG. Ocular
rosacea: the often-overlooked component of
rosacea. JEADV Clin Pract. 2024;3:1349-63.
https://doi.org/10.1002/jvc2.428


https://doi.org/10.1002/jvc2.428

	Ocular rosacea: The often-overlooked component of rosacea
	INTRODUCTION
	PATHOGENESIS
	Clinical features of cutaneous rosacea
	Clinical features of ocular rosacea
	Manifestations of the eyelids
	Manifestations of the conjunctiva
	Manifestations of the cornea
	Manifestations of the uvea
	Symptoms of ocular rosacea
	Differential diagnoses
	Types of blepharitis
	Staphylococcal blepharitis
	Meibomian gland dysfunction
	Seborrheic blepharitis

	Types of conjunctivitis
	Allergic conjunctivitis
	Bacterial conjunctivitis
	Viral conjunctivitis

	Episcleritis
	Iritis

	TYPES OF KERATITIS
	KERATOCONJUNCTIVITIS SICCA
	Ocular rosacea treatments
	Conservative eye care methods

	TOPICAL THERAPIES
	Topical azithromycin
	Topical calcineurin inhibitors
	Topical cyclosporine
	Topical pimecrolimus and tacrolimus

	Topical corticosteroids
	Topical metronidazole
	Topical ivermectin

	SYSTEMIC THERAPIES
	Tetracyclines
	Doxycycline
	Oxytetracycline

	Ondansetron

	PROCEDURAL THERAPIES
	Intense pulsed light (IPL)
	Lipiflow

	CONCLUSION
	AUTHOR CONTRIBUTIONS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	ORCID
	REFERENCES




