BIELAK, Aleksandra, SPYCHALSKA, Maria, BOGIEL, Zofia, FORYS, Aleksandra, KALWAK, Monika, KUCZWALSKA, Daria,
MACHALA, Antonina and TROCKA, Daria. Ocular Rosacea: Beyond the Skin. Quality in Sport. 2026;49:67332. el SSN 2450-3118.
https://doi.org/10.12775/QS.2026.49.67332

https://apcz.umk.pl/QS/article/view/67332

The journal has been awarded 20 points in the parametric evaluation by the Ministry of Higher Education and Science of Poland. This is according to the Annex to the announcement of the Minister of Higher
Education and Science dated 05.01.2024, No. 32553. The journal has a Unique Identifier: 201398. Scientific disciplines assigned: Economics and Finance (Field of Social Sciences); Management and Quality Sciences
(Field of Social Sciences).

Punkty Ministerialne z 2019 - aktualny rok 20 punktéw. Zalacznik do ikatu Ministra i Wyiszego i Nauki z dnia 05.01.2024 Lp. 32553. Posiada Unikatowy ldentyfikator Czasopisma: 201398.
Przypisane dyscypliny naukowe: Ekonomia i finanse (Dziedzina nauk spolecznych); Nauki o zar iu i jakosci (Dziedzina nauk spolecznych). © The Authors 2025.

This article is published with open access under the License Open Journal Systems of Nicolaus Copernicus University in Torun, Poland. Open Access: This article is distributed under the terms of the Creative
Commons Attribution Noncommercial License, which permits any noncommercial use, distribution, and reproduction in any medium, provided the original author(s) and source are credited. This is an open access
article licensed under the terms of the Creative Commons Attribution Non-commercial Share Alike License (http://creativecommons.org/licenses/by-nc-sa/4.0/), which permits unrestricted, non-commercial use,
distribution, and reproduction in any medium, provided the work is properly cited.

The authors declare that there is no conflict of interest regarding the publication of this paper.

Received: 10.12.2025. Revised: 09.12.2025. Accepted: 27.12.2025. Published: 02.01.2026.

Ocular Rosacea: Beyond the Skin

Aleksandra Bielak, Maria Spychalska, Zofia Bogiel, Aleksandra Forys$, Monika Kalwak,

Daria Kuczwalska, Antonina Machala, Daria Trocka

Aleksandra Bielak, ORCID ID: 0009-0009-3092-403X

aleksandrabielak27@gmail.com
Independent Public Complex of Healthcare Facilities in Wyszkow
Maria Spychalska, ORCID ID: 0009-0000-1880-9279

m.m.spych@gmail.com

University Clinical Hospital in Poznan

Zofia Bogiel, ORCID ID: 0009-0002-5425-4906
zofiabogiel112@gmail.com

State Medical Institute under the Ministry of the Interior and Administration in Warsaw

Aleksandra Forys, ORCID ID: 0009-0008-7983-1443
aleksandraforys92@gmail.com

Provincial Specialist Hospital No. 5 of St. Barbara in Sosnowiec


https://doi.org/10.12775/QS.2026.49.67332
https://apcz.umk.pl/QS/article/view/67332
http://creativecommons.org/licenses/by-nc-sa/4.0/
mailto:m.m.spych@gmail.com

Monika Katwak, ORCID ID: 0009-0000-4244-3086
monikakalwak@wp.pl
Independent Public Healthcare Facility of the Ministry of Internal Affairs and Administration

of Sergeant Grzegorz Zaloga in Katowice

Daria Kuczwalska, ORCID ID: 0009-0007-0672-4770
dariakuczwalska37@gmail.com

Medical University of Warsaw

Antonina Machata, ORCID ID: 0009-0004-3684-4579
tosia.machala@gmail.com

Marshal Jozef Pitsudski Independent Public Healthcare Complex in Ptonsk

Daria Trocka, ORCID ID: 0000-0001-9684-5881
dariatrocka99@gmail.com
COPERNICUS Healthcare Entity Ltd.: St. Adalbert Hospital in Gdansk

Corresponding author: Maria Spychalska, m.m.spych@gmail.com

Abstract

Background: To the development of rosace contribute factors such as genetic, environmental,
and neurovascular causes.. The ocular form affects an estimated prevalence of 10-46% of
patients. Symptoms may include redness and tearing of the eyes, foreign body sensation,
burning, dryness, itching, photophobia, blurred vision, eyelid margin telangiectasia, and
periorbital erythema.

Purpose: Ocular rosacea is a long lasting condition that causes persistent inflammation of the
eyes and eyelids. The aim of this paper is to organize information on the etiopathogenesis,
diagnosis and treatment of this disease.

Methods: Comprehensive review of the literature available on PubMed, Google Scholar,
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Scopus database by searching the keywords “rosacea”, “ocular rosacea”,
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ocular rosacea

treatment”, “keratitis”, “dry eye syndroms”



Results: Diagnosis requires vigilance because the disease is often confused with other
ophthalmological conditions. There are no specific treatment guidelines for ocular rosacea.
Managment options depend on the stage of the disease, ranging from conservative treatment
based on proper eyelid hygiene and avoidance of triggers in the mildest cases to long-term
systemic antibiotic therapy in patients with advanced disease.

Conclusions: Ocular rosacea is a disease that is not yet fully understood. Expanding research
on this manifestation of rosacea is essential to develop standards for diagnosis and treatment.
Collaboration between physicians from multiple specialties in patient care is essential to ensure

rapid diagnosis and comprehensive treatment.

Keywords: doxycycline, dry eye disease, eye manifestations, Kkeratitis, meibomian gland

dysfunction, ocular rosacea, rosacea

I Introduction

Rosacea is a chronic, recurrent inflammatory dermatosis with a heterogeneous group of
aetiological determinants. Typically affecting the central regions of the face, and characterised
by a diverse array of clinical presentations. The disease is considered one of the most prevalent
dermatological conditions, and its occurrence significantly impacts patients' quality of life and
mental health [1]. Rosacea is a condition with a varied clinical framework, the course of which
may include several various forms. The following forms can be distinguished in the
classification: erythematotelangiectatic characterised by persistent erythema and the presence
of teleangiectasia, papulopustular manifests itself as facial erythema with differing amounts of
erythematous papules and pustules, phymatous is identifiable by significant thickening of the
skin and hypertrophy of the sebaceous glands around the nose, concluding with the ocular
subtype manifesting as conjunctivitis, blepharitis and chalazion [2]. Whilst individual forms
may occur concurrently and overlap, each of them constitutes a distinct diagnostic and
therapeutic entity. In the following paper, attention will be focused exclusively on ocular
rosacea due to its specific characteristics, the possibility of potentially serious complications,

and its growing clinical significance.

Il Etiology



The factors contributing to the development of rosacea belong to a broad group, including
genetic, environmental and neurovascular factors. Rosacea is characterised by a disorder of the
innate immune system, in which the cathelicidin pathway plays a key role. Enhanced TLR2
expression is observed in patients with this disease, leading to overproduction of cathelicidin
(LL-37) and pro-inflammatory mediators. CAMP expression is induced both through the
vitamin D-dependent pathway and through independent mechanisms associated with
endoplasmic reticulum stress. According to existing literature, genetic factors have an important
role in the aetiology of rosacea. In addition, epidemiological studies demonstrate the disease
does not occur equally across the population, a higher incidence has been observed in fair-

skinned individuals, particularly those of northern European descent [3].

111 Epidemiology

Rosacea is a condition that is most commonly diagnosed over the age of 25. The condition
affects men and women equally. Women are diagnosed more often and earlier, presumably
because women are more likely to report their symptoms to a doctor. The disease typically
affects people with fair skin, but it also occurs in people with darker complexions. According
to various sources, the ocular form accounts for between 10% and 46% of cases of rosacea and
can occur independently of skin lesions. The prevalence of this condition may be higher in fair-
skinned populations. Risk factors for all forms include genetic predisposition, obesity, nicotine
use, diet and gender. The disease is particularly underestimated among older people and
populations with darker skin tones, as erythema and telangiectasia are less visible in these
groups, making diagnosis difficult. However, increased awareness in recent years has led to

rosacea being diagnosed more frequently in these groups as well [2][3].

IV Symptoms

The National Expert Rosacea Committee classifies the ocular subtype based on the presence of
symptoms such as watery or bloodshot eyes, foreign body sensation, burning or stinging,
dryness, itching, and photophobia. Patients also report blurred vision, visible lid margin
telangiectasia of the conjunctiva and eyelid margins, or the appearance of erythema of the
eyelids and ocular region. Other sources indicate that this sub-type may manifest itself as a
chalazion or hordeolum [4]. On the basis of the results of the German study, it can be concluded

that ocular symptoms in patients with rosacea occur relatively frequently. Due to common



misdiagnosis, their presence may remain underestimated or inadequately documented [5]. The
symptoms reported by patients may mimic other ophthalmological conditions. Therefore, it is
important to conduct a detailed interview and thoroughly examine the patient from a
dermatological perspective. Definitive confirmation can often be obtained on the basis of
histological examination, as the descriptions of specific microscopic features described in the
literature appear to be of lesser accuracy. The aforementioned symptoms present a considerable
aesthetic challenge and substantially affect the quality of life of the patients.

V Diagnostics

According to the recommendations of the updated ROSacea COnsensus (ROSCO) panel,
rosacea can be diagnosed if there is at least one so-called diagnostic symptom, i.e. persistent
erythema in the central part of the face or hypertrophic skin lesions (phymatous lesions). In the
absence of a primary symptom, a diagnosis may be considered in the presence of at least two
so-called major symptoms, such as episodic redness (flushing), inflammatory papules and
pustules, visible blood vessels (telangiectasia) or ocular symptoms (e.g. redness of the eyes,
blepharitis). Additional symptoms, such as burning, skin burning, dryness or swelling, are
helpful but are not sufficient for diagnosis on their own [4]. The complexity of ocular rosacea
requires interdisciplinary collaboration between dermatologists and ophthalmologists.
Coordination between both specialties enables a more accurate assessment of clinical
manifestations and increases the probability of establishing an accurate and definitive diagnosis.
Tear film parameters and fluorescein staining of the cornea are key indicators of eye disorders
associated with rosacea. Reduced tear film break-up time and epithelial defects may indicate
Meibomian gland dysfunction and tear film instability. It is important to assess the function of
the Meibomian glands. The degree of obstruction or dysfunction may correlate with the severity
of ocular symptoms and contribute to the development of dry eye and corneal epithelial damage.
Decreased visual acuity is a recognised marker of severe corneal damage. This provides
evidence that rosacea can lead to serious, potentially vision-threatening complications such as

scarring, neovascularisation and corneal thinning [6][7].

VI Differential diagnosis
Differentiating ocular rosacea requires consideration of numerous conditions affecting the

surface of the eye, eyelids, and cornea, which may present clinically similarly to the chronic



inflammation caused by this condition. It is crucial to distinguish the causes of chronic red eye
from manifestations of ocular rosacea, such as non-inflammatory or infectious forms of
blepharitis, primary Meibomian gland dysfunction, allergic and atopic conjunctivitis, aqueous-
deficient dry eye (ADDE), and infectious diseases, including Herpes simplex keratitis. More
advanced cases require a differential diagnosis with autoimmune diseases such as ocular
cicatricial pemphigoid or cutaneous lupus erythematosus (LE) [8][9]. A comprehensive
ophthalmological examination, including assessment of the eyelids, tear film and cornea, as
well as correlation of ocular changes with the skin phenotype, allows ocular rosacea to be
distinguished from clinically mimicking diseases and provides the basis for appropriate,

targeted treatment.

VII Treatment

Currently, there are no official guidelines for managing ocular rosacea. Treatment regimens and
progression to more advanced stages of the medication ladder depend on the clinical
presentation and the experience of the treating physician. In this article, we present collected
data on available strategies for ocular symptoms associated with rosacea.

Treatment of ocular rosacea depends on the severity of the disease. Referral to an
ophthalmologist is recommended, as eye-threatening complications can occur during the course
of the disease, including corneal ulcers, uveitis, scleritis, recurrent styes, and chalazia [10].
Referral to an ophthalmologist can be omitted if the disease is mild and basic treatment provides
satisfactory symptom relief[11].

Treatment of mild-stage ocular rosacea

The mild form is characterized by symptoms such as dry eyes, mild itching, telangiectasia, and
eyelid erythema[12].

Treatment of the grade one ocular rosacea is largely based on conservative approach.
Maintaining proper lid-margin hygiene plays a significant role. Eyelids should be washed twice
daily with a mild soap[13] — products intended for children can be used for this purpose. Warm
compresses applied to the eyelid area can stimulate secretion in the Meibomian glands. For
facial skin hygiene, it is recommended to avoid traditional soaps and replace them with
solutions specifically designed for rosacea[4]. In cases of concomitant Demodex infection,

there is data reporting effectiveness of a 50% tea tree oil [14].



It is also important to avoid factors that may worsen symptoms. The most common of these
contributors is exposure to sunlight. Wearing sunglasses will reduce the indicators of
photophobia, which often occur with severe dry eye [4]. Sunscreens should be used on the face
[4]. Mineral products based on zinc oxide or titanium dioxide are best suited for this purpose,
as they provide a physical barrier, not a chemical one, which can result in heat release as a
byproduct [15]. Other factors that may aggravate the patient's condition include exposure to a
warm climate, strong wind, stress, strenuous exercise, spicy foods, and alcohol consumption
[16]. Avoiding medications that may worsen dry eye signs, such as antihistamines, hormone
therapy, SSRI and SNRI antidepressants, and the popular cold remedies containing
pseudoephedrine [17], is also an important contributor in supporting treatment.

According to recent studies, appropriate supplementation also appears to play a significant role
in alleviating symptoms. Taking omega-3 fatty acids at doses of 325 mg of eicosapentaenoic
acid (EPA) and 175 mg of docosahexaenoic acid (DHA) twice daily for three months led to
significant improvement in dry eye signs in 65% of the studied patients [18]. Studies conducted
on mice have shown that omega-3 fatty acid supplementation regulates inflammatory processes
and angiogenesis, reducing symptoms typical of rosacea, such as flushing [19].

The primary medications used at this stage of treatment for this condition are lipid-based
artificial tears, preferably preservative-free to prevent corneal irritation. These drops alleviate
the manifestations of dry eye resulting from inflammation and stabilize the tear film [20][21].
Treatment of intermediate-stage ocular rosacea

Stage two is characterized by symptoms such as a burning sensation, swelling, and redness of
the eyelids, as well as a chalazion resulting from blocked and inflamed Meibomian glands [12].
In addition to the conservative treatment described above, topical anti-inflammatory
medications are used in this stage to prevent potential complications.

The most promising drug at the moment is topical cyclosporine eye drops. Cyclosporine,
typically applied twice daily at a concentration of 0.05-0.1%, effectively reduces inflammation
by inhibiting the T-cell-modulated cellular response, improves tear production, and reduces
symptom severity. It is a good alternative to steroids due to its broad anti-inflammatory effects
and lack of steroid-related complications [22][23]. In one study, topical cyclosporine
demonstrated better results in improving ocular manifestations, eye health, and tear film quality
than oral doxycycline, commonly used for more severe forms of ocular rosacea [22]. Topical

tacrolimus at a concentration of 0.03% has a similar effect [22].



Azithromycin drops, at a concentration of 1-1.5%, are used during flare-ups. Two dosing
regimens are available: twice daily for two days or once daily for 5 days. The antibiotic reduces
inflammation and improves tear film quality [24].

Other substances used in the treatment of ocular rosacea include Lifitegrast 5%, an
immunomodulatory drug that alleviates dry eye symptoms. When used twice daily, it reduces
dryness and corneal staining [4]; Brimonidine, used in the treatment of glaucoma, to reduce
corneal redness [25]; and topical preparations (eye drops or ointments) containing a silver
complex with metronidazole [26]. For signs of blepharitis, such as swelling and erythema,
topical pimecrolimus ointments with or without metronidazole are effective [27]. Erythromycin
and metronidazole eye drops have also been shown to be effective [28]. A 1% ivermectin cream
is often used for blepharitis and conjunctival erythema. Due to its antibacterial and antiparasitic
effects, it is particularly effective in cases of concomitant Demodex infection [29][30].
Steroid-containing eye drops effectively reduce superficial corneal inflammation, but due to
their side effects — steroid-induced glaucoma, hypertension, cataracts — they should be reserved
only for cases that do not respond to immunomodulatory treatment [4].

Treatment of severe-stage ocular rosacea

In the most severe, advanced stage of ocular rosacea, blurred vision, sensitivity to light, corneal
inflammation, acute eyelid inflammation, eyelash loss, and intense conjunctivitis occur [12].
This form requires systemic treatment to suppress the inflammatory reaction. The most
commonly used drugs are antibiotics from the tetracycline group. In addition to their
antibacterial effects, those antibiotics may have a positive effect on changes in interleukin and
nitric oxide levels, B cell activation, and collagen abnormalities, which are responsible for the
abnormalities in the ocular manifestations of the disease [31].

The first-line therapy of choice is oral doxycycline. It has anti-inflammatory and antiangiogenic
effects and fewer side effects than first-generation tetracyclines [21]. There are no official
recommendations regarding dosage or duration of therapy. The most commonly prescribed
dose is 40 mg daily, usually for 12 weeks. In more severe cases, the amount can be increased
to 100 mg once or twice daily for several weeks and then reduced to a maintenance dose of 40
mg daily [20][32]. Many patients may experience a flare up after discontinuing the drug, so
long-term sustaining therapy may be necessary in some cases [21]. Doxycycline at a dosage of
less than 50 mg has anti-inflammatory properties but no antibacterial activity, and the incidence

of gastrointestinal side effects is significantly reduced; therefore, a maintenance dose of 40 mg



is safe for long-term use. No development of resistance to this antibiotic has been demonstrated
despite the use of suboptimal amounts [33]. Recent studies indicate that azithromycin eye drops
are as effective in relieving inflammatory symptoms in ocular rosacea as oral doxycycline, with
fewer side effects [34][35]. However, these reports have not yet been confirmed, and oral
doxycycline remains the first-line treatment for severe ocular rosacea.

An alternative to doxycycline is myocycline at a dose of 100 mg once daily for 12 weeks [24].
In patients with tetracycline intolerance, azithromycin [36] and erythromycin[37] are
alternatives. In acute cases that do not respond to antibiotics, oral cyclosporine[24] is used.
Some sources state that for systemic therapy to be effective for ocular symptoms, treatment
should be continued for 3 to 6 months [27], but there are no established protocols or expert
consensus on this issue.

Oral antibiotic therapy has been proven to significantly improve tear production, alleviate
ocular surface lesions, and alleviate patient symptoms. However, it does not always improve
vision or eliminate corneal inflammation. It should be used with caution due to numerous side
effects, particularly those associated with prolonged therapy [31].

Other Therapy Methods

Intense Pulsed Light Therapy

IPL is a technology widely used in dermatology, based on the emission of high-energy
broadband light pulses that penetrate the skin and affect light-absorbing structures. In the case
of ocular rosacea, light is absorbed by dilated blood vessels, inducing coagulation, free radical
damage to the blood vessels, and subsequent vessel healing [38]. A positive impact on the
function of the Meibomian glands has also been reported, based on the thermal effect and
resulting increase in secretion and improvement in drainage from the Meibomian glands.
Improving these parameters limits bacterial growth, which reduces inflammation [39]. Studies
[40][41][42] have shown significant improvements in dry eye symptoms and parameters such
as tear film break-up time and tear film stability. Additionally, the results are promising despite
the lack of direct IPL exposure to the eyelids — eyelid shields are used during the treatment, so
only the lower eyelid margins are exposed to the light. This effect may be due to the beneficial
effect of IPL on increasing the concentration of anti-inflammatory mediators and antioxidants
[40].

Surgical Treatment




Surgical treatment for rosacea is rarely used and is necessary in cases where chronic
inflammation leads to complications that do not respond to standard treatment [12]. In
complicated ocular rosacea, complications may include recurrent, multiple chalazions, which,
if unresponsive to conservative treatment, require incision and curettage [43], as well as
scarring of the eyelids (e.g., entropion or ectropion), which require reconstructive treatment
[21]. More serious changes that directly impact visual acuity include corneal ulcers and the
resulting perforations, as well as corneal scarring caused by inflammation. Corneal perforation
is an indication for immediate surgical intervention — possible methods of treatment include
tissue glue, lamellar keratoplasty, and penetrating keratoplasty [43]. Due to the pathogenesis of
ocular rosacea, where corneal disorders are often accompanied by corneal neovascularization
and recurrent inflammation, patients with this condition are poor candidates for full-thickness
keratoplasty, hence lamellar keratoplasty is more effective [24]. In the case of corneal scarring,
scleral contact lenses may also improve the quality of vision [24].

New perspectives

Recent studies have shown that patients with ocular rosacea have increased activity of MAPK
kinases (primarily ERK1/2 and p38) in ocular tissue and increased activity of the NF-xB
pathway in eyelid biopsies. These mechanisms may lead to the development of new targeted
therapies [44].

V111 Discussion and conclusions

Ocular rosacea is a long lasting condition characterized by periods of flare ups and remission.
It can greatly affect the patient's quality of life and demands careful management through diet,
change of lifestyle, and medication. The greatest challenge we face in clinical practice when
dealing with this condition is our lack of knowledge. The underlying causes of rosacea are not
yet fully understood, and ocular rosacea is one of the rarest and least studied forms of the disease.
The disease can have many manifestations and a wide spectrum of symptoms, making it
difficult to indentify. The lack of appropriate diagnostic tools and algorithms often leads to
missed or incorrect diagnoses. Approximately 20% of patients develop ocular symptoms before
the appearance of classic skin symptoms [45] and some of these patients never develop skin
signs, making it even more difficult to come to accurate findings. The disease is often
misdiagnosed as dry eye syndrome, chronic blepharitis, or bacterial infections [4]. However, a

correct diagnosis does not guarantee appropriate treatment. Guidelines for the managment of
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ocular rosacea are broad, and there are no specific studies that would provide an effective
treatment protocol. In many patients, the proposed treatment provides only partial improvement,
therefore, an individualized therapy regimen is necessary, based on the stage of disease
progression and the patient's needs. Data provided in the recommendations are based primarily
on clinical practice, not randomized trials. In addition, many experimental therapies with
potentially beneficial effects have been developed for the treatment of ocular rosacea, but have
not been confirmed in independent studies.

To improve the quality of care for patients with ocular rosacea, clear diagnostic criteria are
needed to reduce the rate of misdiagnosis. The literature also lacks a sufficient number of
randomized trials specifically focusing on ocular rosacea. More detailed research on the topic
would enable the development of specific guidelines, establish a "gold standard” for the
treatment of ocular rosacea, and eliminate approaches that are not effective. In the future, we
hope to see the development of specialized targeted therapies based on an understanding of the
disease's pathogenesis and mechanisms behind it. Collaboration between different specialists—
primary care physicians, dermatologists, and ophthalmologists—is essential for early diagnosis,
proper treatment, and the preventing complications.

It's important to understand that ocular rosacea isn't a secondary condition resulting from skin
disease—it's a standalone condition affecting the eye surface, with its specific immune,
vascular, and microbiological abnormalities. Gaining a better understanding of this condition
and developing treatment strategies will allow for improved patient care, more effective

symptom control, and improved quality of life.

All authors have read and agreed with the published version of the manuscript.
Disclosure:

No disclosures.

Funding statement:

This research did not receive special funding.

Institutional Review Board Statement

Not applicable.

Informed Consent Statement

Not applicable

Data availability statement

11



Not applicable.
Conflict of Interests Statement

The authors declare no conflict of interest.
Author Contributions

Conceptualization: Aleksandra Bielak, Maria Spychalska, Daria Trocka
Methodology: Aleksandra Bielak, Zofia Bogiel, Aleksandra Fory$

Software: Monika Kalwak, Daria Kuczwalska

Check: Antonina Machala, Maria Spychalska

Formal Analysis: Aleksandra Fory$, Antonina Machata, Daria Trocka
Investigation: Aleksandra Bielak, Zofia Bogiel, Aleksandra Fory$

Resources: Daria Kuczwalska, Antonina Machata, Daria Trocka

Data Curation: Monika Katwak, Maria Spychalska

Writing - Rough Preparation: Aleksandra Bielak, Maria Spychalska, Antonina Machata
Writing - Review and Editing:Aleksandra Bielak, Maria Spychalska, Zofia Bogiel
Visualization: Aleksandra Forys, Daria Trocka, Monika Kalwak

Supervision: Aleksandra Bielak, Maria Spychalska, Daria Kuczwalska

Project Administration: Maria Spychalska

References

[1] Huynh, T. T. (2013). Burden of disease: The psychosocial impact of rosacea on a patient's
quality of life. American Health & Drug Benefits, 6(6), 348-354.

[2] Geng, R. S. Q., Li, X., Wang, Y., & Zhang, H. (2024). Rosacea: Pathogenesis and
therapeutic correlates. Dermatology Research and Practice, 28(2), 178-189.

[3] Rainer, B. M., Kang, S., & Chien, A. L. (2017). Rosacea: Epidemiology, pathogenesis, and
treatment. Dermato-Endocrinology, 9(1), e1361574.

[4] Mohamed-Noriega, K., Lopez-Mufioz, E., & Pérez-Fernandez, A. (2025). Ocular rosacea:
An updated review. Cornea, 44(4), 525-537.

12



[5] Zierl, S., Schaller, M., & Braun, R. P. (2022). Clinical clues to identify patients with ocular
rosacea: A Germany-wide epidemiologic analysis. International Journal of Dermatology, 61(7),
880-885.

[6] Schaller, M., Aroni, K., Thiboutot, D., et al. (2020). Recommendations for rosacea diagnosis,
classification and management: Update from the global ROSacea COnsensus 2019 panel.
British Journal of Dermatology, 182(5), 1269-1276.

[7] Sa4, F. L., Cremona, F., & Chiaradia, P. (2021). Association between skin findings and
ocular signs in rosacea. Turkish Journal of Ophthalmology, 51(6), 338-343.

[8] Branisteanu, D. C., Popescu, R. A., & Mihailescu, D. (2020). Ocular cicatricial pemphigoid
(Review). Experimental and Therapeutic Medicine, 20(4), 3379-3382.

[9] Brown, T. T., Smith, J. K., & Jones, R. L. (2014). Comparative analysis of rosacea and
cutaneous lupus erythematosus: Histopathologic features, T-cell subsets, and plasmacytoid
dendritic cells. Journal of the American Academy of Dermatology, 71(1), 100-107.

[10] Vieira, A. C., & Mannis, M. J. (2013). Ocular rosacea: Common and commonly missed.
Journal of the American Academy of Dermatology, 69(6 Suppl 1), S36-S41.

[11] van Zuuren, E. J., Arents, B. W. M., van der Linden, M. M. D., Vermeulen, S., Fedorowicz,
Z., & Tan, J. (2021). Rosacea: New concepts in classification and treatment. American Journal
of Clinical Dermatology, 22(4), 457-465. https://doi.org/10.1007/s40257-021-00595-7

[12] Dhingra, D., Malhotra, C., & Jain, A. K. (2017). Ocular rosacea: A review. US Ophthalmic
Review, 10(2), 113.

[13] Thiboutot, D., Anderson, R., Cook-Bolden, F., et al. (2020). Standard management options
for rosacea: The 2019 update by the National Rosacea Society Expert Committee. Journal of
the American Academy of Dermatology, 82(6), 1501-1510.
https://doi.org/10.1016/j.jaad.2020.01.077

[14] Gao, Y. Y., Di Pascuale, M. A, Elizondo, A., & Tseng, S. C. (2007). Clinical treatment of
ocular demodecosis by lid scrub with tea tree oil. Cornea, 26, 136-143.
https://doi.org/10.1097/01.ic0.0000244870.62384.79

[15] Cole, C., Shyr, T., & Ou-Yang, H. (2016). Metal oxide sunscreens protect skin by
absorption, not by reflection or scattering. Photodermatology, Photoimmunology &
Photomedicine, 32, 5-10.

13



[16] Hampton, P. J., Berth-Jones, J., Duarte Williamson, C. E., et al. (2021). British Association
of Dermatologists guidelines for the management of people with rosacea 2021. British Journal
of Dermatology, 185(4), 725-735. https://doi.org/10.1111/bjd.20485

[17] Tan, J., Almeida, L. M. C., Bewley, A., etal. (2017). Updating the diagnosis, classification
and assessment of rosacea: Recommendations from the global ROSacea COnsensus (ROSCO)
panel. British Journal of Dermatology, 176(2), 431-438. https://doi.org/10.1111/bjd.15122
[18] Bhargava, R., Kumar, P., Kumar, M., Mehra, N., & Mishra, A. (2013). A randomized
controlled trial of omega-3 fatty acids in dry eye syndrome. International Journal of
Ophthalmology, 6(6), 811-816. https://doi.org/10.3980/j.issn.2222-3959.2013.06.13

[19] Shen, S., Yan, G., Cao, Y., et al. (2023). Dietary supplementation of n-3 PUFAs
ameliorates LL37-induced rosacea-like skin inflammation via inhibition of TLR2/MyD88/NF-

xB pathway. Biomedicine & Pharmacotherapy, 157, 114091.
https://doi.org/10.1016/j.biopha.2022.114091

[20] Schaller, M., Almeida, L. M., Bewley, A., et al. (2017). Rosacea treatment update:
Recommendations from the global ROSacea COnsensus (ROSCO) panel. British Journal of
Dermatology, 176, 465-471.

[21] Vieira, A. C., Hofling-Lima, A. L., & Mannis, M. J. (2012). Ocular rosacea: A review.
Arquivos Brasileiros de Oftalmologia, 75, 363-369.

[22] Arman, A., Demirseren, D. D., & Takmaz, T. (2015). Treatment of ocular rosacea:
Comparative study of topical cyclosporine and oral doxycycline. International Journal of
Ophthalmology, 8(3), 544-549. https://doi.org/10.3980/j.issn.2222-3959.2015.03.19

[23] Schechter, B. A., Katz, R. S., & Friedman, L. S. (2009). Efficacy of topical cyclosporine
for the treatment of ocular rosacea. Advances in Therapy, 26, 651-659.
https://doi.org/10.1007/s12325-009-0037-2

[24] Malagon-Liceaga, A., Recillas-Gispert, C., Ruiz-Quintero, N. C., & Ruelas-Villavicencio,

A. L. (2023). Treatment of ocular rosacea: A practical review from an interdisciplinary
approach. Archivos de la Sociedad Espafiola de Oftalmologia, 98(10), 577-585.
https://doi.org/10.1016/j.oftale.2023.09.001

[25] Jabbehdari, S., Memar, O. M., Caughlin, B., & Djalilian, A. R. (2020). Update on the
pathogenesis and management of ocular rosacea: An interdisciplinary review. European
Journal of Ophthalmology, 31(1), 22-33. https://doi.org/10.1177/1120672120937252

14


https://doi.org/10.1111/bjd.15122
https://doi.org/10.3980/j.issn.2222-3959.2013.06.13
https://doi.org/10.1007/s12325-009-0037-2
https://doi.org/10.1016/j.oftale.2023.09.001

[26] Waszczykowska, A., Zyro, D., Jurowski, P., & Ochocki, J. (2020). Effect of treatment with
silver(l) complex of metronidazole on ocular rosacea: Design and formulation of new silver
drug with potent antimicrobial activity. Journal of Trace Elements in Medicine and Biology,
61, 126531.

[27] Clanner-Engelshofen, B. M., Bernhard, D., Dargatz, S., et al. (2022). S2k guideline:
Rosacea. Journal der Deutschen Dermatologischen Gesellschaft, 20(8), 1147-1165.
https://doi.org/10.1111/ddg.14849

[28] Oge, L. K., Muncie, H. L., & Phillips-Savoy, A. R. (2015). Rosacea: Diagnosis and
treatment. American Family Physician, 92(3), 187-196.

[29] Sobolewska, B., Doycheva, D., Deuter, C. M., Schaller, M., & Zierhut, M. (2021). Efficacy
of topical ivermectin for the treatment of cutaneous and ocular rosacea. Ocular Immunology
and Inflammation, 29, 1137-1141.

[30] Schaller, M., Gonser, L., Belge, K., et al. (2017). Dual anti-inflammatory and anti-parasitic
action of topical ivermectin 1% in papulopustular rosacea. Journal of the European Academy
of Dermatology and Venereology, 31, 1907-1911.

[31] Federici, T. J. (2011). The non-antibiotic properties of tetracyclines: Clinical potential in
ophthalmic disease. Pharmacological Research, 64, 614-623.
https://doi.org/10.1016/j.phrs.2011.06.013

[32] Kaur, G., Redd, T. K., & Seitzman, G. D. (2023). Practice patterns and clinician opinions
for treatment of ocular rosacea. Cornea, 42(11), 1349-1354.
https://doi.org/10.1097/IC0O.0000000000003157

[33] Preshaw, P. M., Hefti, A. F., Jepsen, S., et al. (2004). Subantimicrobial dose doxycycline
as adjunctive treatment for periodontitis: A review. Journal of Clinical Periodontology, 31,
697-707.

[34] Two, A. M., Wu, W., Gallo, R. L., et al. (2015). Rosacea: Part Il. Topical and systemic
therapies in the treatment of rosacea. Journal of the American Academy of Dermatology, 72,
761-770.

[35] Opitz, D. L., & Tyler, K. F. (2011). Efficacy of azithromycin 1% ophthalmic solution for
treatment of ocular surface disease from posterior blepharitis. Clinical and Experimental
Optometry, 94(2), 200-206.

[36] Tavassoli, S., Wong, N., & Chan, E. (2020). Ocular manifestations of rosacea: A clinical
review. Clinical & Experimental Ophthalmology. https://doi.org/10.1111/ce0.13900

15



[37] Gonser, L. I., Gonser, C. E., Deuter, C., et al. (2017). Systemic therapy of ocular and
cutaneous rosacea in children. Journal of the European Academy of Dermatology and
Venereology, 31, 1732-1738.

[38] Zaslavsky, K., & Mukovozov, I. (2024). A review of intense pulsed light in the treatment
of ocular rosacea. Journal of Cutaneous Medicine and Surgery, 28(4), 370-374.

[39] Bunya, V., March de Ribot, F., Barmettler, A., Yen, M. T., & Nguyen Barkat, C. (2023).
Intense pulsed light (IPL) therapy. American Academy of Ophthalmology Eye Wiki.
https://eyewiki.org/Intense _Pulsed_Light (IPL) Therapy

[40] Toyos, R., McGill, W., & Briscoe, D. (2015). Intense pulsed light treatment for dry eye

disease due to meibomian gland dysfunction: A 3-year retrospective study. Photomedicine and
Laser Surgery, 33, 41-46. https://doi.org/10.1089/ph0.2014.3819
[41] Seo, K. Y., Kang, S. M., Ha, D. Y., Chin, H. S., & Jung, J. W. (2018). Long-term effects

of intense pulsed light treatment on the ocular surface in patients with rosacea-associated

meibomian gland dysfunction. Contact Lens & Anterior Eye, 41(5), 430-435.
https://doi.org/10.1016/j.clae.2018.06.002

[42] Schiffman, R. M., Christianson, M. D., Jacobsen, G., Hirsch, J. D., & Reis, B. L. (2000).
Reliability and validity of the Ocular Surface Disease Index. Archives of Ophthalmology,
118(5), 615-621. https://doi.org/10.1001/archopht.118.5.615

[43] Jain, A. K., & Sukhija, J. (2007). Amniotic membrane transplantation in ocular rosacea.
Annals of Ophthalmology (Skokie), 39(1), 71-73.

[44] Yang, F., Wang, L., Song, D., et al. (2024). Signaling pathways and targeted therapy for
rosacea. Frontiers in Immunology, 15, 1367994. https://doi.org/10.3389/fimmu.2024.1367994
[45] Browning, D. J., & Proia, A. D. (1986). Ocular rosacea. Survey of Ophthalmology, 31,
145-158.

16


https://eyewiki.org/Intense_Pulsed_Light_(IPL)_Therapy
https://eyewiki.org/Intense_Pulsed_Light_(IPL)_Therapy
https://eyewiki.org/Intense_Pulsed_Light_(IPL)_Therapy
https://doi.org/10.1089/pho.2014.3819
https://doi.org/10.1016/j.clae.2018.06.002
https://doi.org/10.1001/archopht.118.5.615
https://doi.org/10.3389/fimmu.2024.1367994
https://doi.org/10.3389/fimmu.2024.1367994

