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Background: The aim was to evaluate the efficacy of periocular intense pulsed light therapy in the treatment of

moderate to severe blepharitis/blepharoconjunctivitis.

Methods: This single-institution, retrospective study involved 11 patients who received bilateral treatments using an

intense pulsed light device (E > Eye, ESwin, Paris, France) at baseline, week 2 and week 6. Clinical evaluations

performed at baseline and week 10 were slit-lamp examinations and symptom scores (the Compression Of The Eyelid

(COTE) grading system, Ocular Surface Disease Index (OSDI), ocular surface staining with Oxford grading scale, and

lipid layer thickness(LLT), non-invasive “Tear Meniscus” test (TMH), non-invasive break up time measurement

(NIBUT), meibography with I.C.P. Ocular Surface Analyser, SBM Sistemi, Italy).

Results: Significant improvements in symptoms (OSDI p <0.0001), LLT (p <0.0001), meibography (p <0.0001)

occurred at week 10. As the COTE and ocular surface staining scores decreased by 59.72%, 57.14% respectively,

inversely NIBUT and TMH increased by 47.34%, 22.16% respectively. Improvements in slit-lamp examination for

acute blepharitis/blepharoconjunctivitis were correlated to the improvement in OSDI, LLT, and meibography. There

were no adverse effects of treatment.

Conclusions: Serial intense pulsed light therapy significantly improved moderate to severe

blepharitis/blepharoconjunctivitis symptoms and clinical signs, including meibomian gland morphology and secretion

quality.
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Individuals received bilateral treatments using an intense pulsed light device (E > Eye, ESwin, Paris, France) with

moderate to severe acute blepharitis/blepharoconjunctivitis attending Dunya Goz Eye Hospital were enrolled in the

study. Patients with excessive sun exposure in 1 month, a history of herpes zoster infection, pregnancy, use of

photosensitive drugs/foods, or skin Fitzpatrick scale V/VI were excluded from the IPL treatment. Informed consent

was obtained from all subjects after explanation of the nature and possible consequences of the IPL treatment.

Clinical evaluations performed at baseline and week 10 were slit-lamp examinations and symptom scores (the

Compression Of The Eyelid (COTE) grading system, Ocular Surface Disease Index (OSDI), ocular surface staining

with Oxford grading scale, and lipid layer thickness(LLT), non-invasive “Tear Meniscus” test (TMH), non-invasive

break up time measurement (NIBUT), meibography with I.C.P. Ocular Surface Analyser (SBM Sistemi, Italy).

Ocular-surface indexes were assessed with ocular surface disease index (OSDI), ocular surface staining with Oxford

grading scale, non-invasive “Tear Meniscus” test (TMH), and non-invasive break up time measurement (NIBUT). (1)

OSDI: a self-administered questionnaire containing 12 items, gives a range of zero (no symptoms) to 100 (severe

symptoms) points. The OSDI was evaluated using a formula: OSDI=Dx25/Е, where D is the sum of scores for all

questions answered, and E is the number of questions answered. The final scale ranges from 0 to 12 (no disability),

from 13 to 22 (mild symptoms), from 23 to 32 (moderate symptoms), and from 33 to 100 (severe symptoms). (2)

Ocular surface staining: the Oxford grading scale divides corneal staining into six groups according to severity from 0

(absent) to 5 (severe) (3) non-invasive “Tear Meniscus” test (TMH): measured using I.C.P. Ocular Surface Analyser

with a high-power pre-shot image. The result <0.22 mm was considered as lower than the normal range. (4) The

noninvasive breakup time (NIBUT) of the tear film was determined with a tear interferometer (I.C.P. Ocular Surface

Analyser, SBM Sistemi, Italy). The time between the last complete blink and the first indication of pattern break-up

and image deformation of the Placido rings image detected with a special film in the interferometer was measured. The

result ≥ 10 s was considered as normal.

MG function indexes were assessed with the Compression Of The Eyelid (COTE) grading system and lipid layer

thickness(LLT). (1) The COTE test is performed at the slit lamp, using a nonpreserved, artificial tear-wetted or warm

water-wetted cotton bud which graded the nature and severity of expressed tarsal gland secretions: 1: Clear oil, 2: Easy

or Slow and difficult egress of pus, 3: Thick toothpaste-like secretion (worm-like), 4: Complete blockage of tarsal

gland; no egress of secretion visualised. (2) LLT: lipid layer thickness were assessed by interferometry using the I.C.P.

Ocular Surface Analyser (SBM Sistemi, Turin, Italy). The lipid layer thickness (LLT) was measured through analyzing

interference images by a color profile of the pre-ocular tear film in the eyes blinking. The lipid layer thickness was

graded from F to 0 based on the videos obtained were compared to the classification installed in the device and

including seven short videos with different thicknesses of the tear film lipid layer (160-120 nm; 80-120 nm; 80 nm; 30-

80 nm; 30 nm; 15 nm; <15 nm).

MG morphological indexes were assessed with noncontact meibography system with I.C.P. Ocular Surface Analyser,

SBM Sistemi, Italy.

Intense pulsed light treatment

The E > Eye has a proprietary treatment algorithm delivering light pulses with a spectral range of 580 to 1,200 nm. At

each treatment session, both eyes of the patient were closed with opaque safety goggles and ultrasonic conductive gel

was applied to the targeted periocular skin area reaching up to the inferior boundary of the eye shields. Four adjacent

intense pulsed light flashes were administered to the skin area immediately below the lower eyelid and one intense

pulsed light flash on the temple of both eyes with the intense pulsed light device (E > Eye, ESwin, Paris, France).

Treatments were performed at baseline (after baseline assessments), week 2 and Week 6 adjusting the appropriate a

pulse intensity setting (range, 9.8–13 J/cm2) following the manufacturer’s treatment protocol for the E > Eye device.

Multiple homogenously sculpted light treatment pulses intensity was chosen based on the Fitzpatrick scale according

to the manufacturer’s guidelines (with very lightly pigmented Phototype 1 participants being treated at 13 J/cm2 and

individuals with dark brown complexions being treated at 9.8 J/cm2).

Patients continued warm compresses with eyelid massage daily. All patients received treatment azithromycin

ophthalmic solution, 1% and dosed with 1 drop BID for 2 days followed by QD dosing for 12 days and dexamethasone

0.05% ophthalmic suspension 1 drop QID for 14 days.

Abstract

Meibomian gland dysfunction (MGD) describes the functional abnormalities of the meibomian glands which are

commonly characterized by chronic and diffuse terminal duct obstruction and/or qualitative/ quantitative changes in

the glandular secretion abnormality of the meibomian glands. Blepharitis is the general term defines inflammation of

the eyelids as a whole. Acute blepharitis is the eyelid lid infection, may be bacterial, viral, or parasitic in etiology often

associated with anterior blepharitis, with the most prominent changes centered on the meibomian glands. Acute

blepharitis along with secondary conjunctival and corneal involvement is referred as acute

blepharokeratoconjunctivitis. The consequence of MGD and severe chronic blepharitis may be increased bacterial

growth on the lid margin and ocular surface inflammation and damage.1,2

The diagnosis of acute blepharitis/blepharoconjunctivitis required the following features: inflamed eyelids, anterior lid

margin telangiectasia, and accumulations of collarettes around the base of the cilia with the history of recurrent

episodes of chronic red eye, watering, photophobia, blepharitis including recurrent styes or meibomian cysts, and

keratitis. Clinical symptoms and signs were graded as mild, moderate, or severe. Warm compresses, lid massage, daily

lid hygiene, topical and/or systemic broad spectrum antibiotics, topical corticosteroids may be limited in their efficacy

in moderate to advanced acute blepharitis/blepharoconjunctivitis treatment.1-3

While intense pulsed light (IPL) therapy has been applied in the periocular area in dermatology for over a decade in

the treatment of skin rosacea, it has been noticed that facial skin rosacea patients treated with IPL reported a

significant improvement in their dry eye symptoms and the clinical application of IPL devices have been extended to

include the treatment of MGD.4,5

This study aimed to retrospectively evaluate the effect of a series of three bilateral IPL treatments additional to clinic-

based treatments in patients with moderate to severe acute blepharitis/blepharoconjunctivitis.

Introduction

Twenty-two eyes of 11 patients presenting with moderate to severe acute blepharitis/blepharoconjunctivitis, including

5 (45%) women and 6 (55%) men, were recruited. The mean age ± SD (range) was 50.54 ± 19.39 years (17-77 years).

The Ocular Surface Disease Index (OSDI) score was significantly improved at 10 weeks after serial intense pulsed

light therapy session compared with baseline score (p < 0.0001), with 55% of the treated eyes demonstrated that there

is no disability score which is between 0 and 12 (Table 1, Fig. 2). In Oxford grading scale assessment; there was not

significant decrement at 10 weeks after serial intense pulsed light therapy session compared with baseline (p = 0.12),

but 18% of the treated eyes showing that absence of corneal staining and ocular surface staining scores decreased by

57.14% (Table 1, Fig. 3). However; NIBUT was elongated which was not statistically significant at 10 weeks after

serial intense pulsed light therapy session compared with baseline (p = 0.48), 9% of treated eyes indicated that the

interval time is more than 10 seconds and average NIBUT increased by 47.34% (Table 1, Fig. 4). In TMH level; there

was an increment that was not significant at 10 weeks after serial intense pulsed light therapy session compared with

baseline (p = 0.55), although all of the treated eyes became in the normal range which is more than 22 mm and TMH

level increased by 22.16% (Table 1, Fig. 7).

Lipid layer thickness (LLT), significantly progressed at 10 weeks after serial intense pulsed light therapy session

compared with baseline thickness (p < 0.0001), with 100% of treated eyes enhanced (Table 1, Fig. 5). Inversely;

although the COTE grading score was not significantly decreased at 10 weeks after serial intense pulsed light therapy

session compared with baseline score (p = 0.11), the COTE grading score decreased by 59.72% and 68% of the treated

eyes presented that clear oil secretion (Table 1, Fig. 1).

Meibomian gland lose (MGL) significantly decreased at 10 weeks after serial intense pulsed light therapy session

compared with baseline both in upper eyelids and lower eyelids (p < 0.0001), with 36% of the treated eyelids showing

that the total disappearance of meibomian gland loss (Table 1, Fig. 6A and 6B).

There were no significant differences in sex distribution and age frequencies in the treated group (P = 1.0, and 0.43,

respectively).

Conclusion
In conclusion, our results suggest that serial IPL therapy is effective and safe for patients with moderate to severe acute

blepharitis/blepharoconjunctivitis symptoms and clinical signs, including meibomian gland morphology and secretion

quality, additional to other conventional therapies.

Results

MGD is an extremely important condition can lead to hyperosmolarity and instability of the tear film, increased

bacterial growth on the lid margin, symptoms of eye irritation, ocular surface inflammation, and dry eye. MGD causes

more viscous meibum production than usual and patients can experience severe inflammation and bacterial

overgrowth that exacerbates abnormal meibum production. Inflammation of meibomian glands refers to acute

blepharitis/blepharoconjunctivitis can be treated with warm compresses and lid massage, topical antibiotics, topical

steroids in severe cases for a short term, and systemic antibiotics in moderately severe or severe cases. Most of acute

blepharitis/blepharoconjunctivitis cases bear underlying MGD. The treatment could be take a long time and needs

patient compliance. The recurrences within the follow up period can be seen frequently and require repeat therapies.1-

3,6-8

Since the efficacy of IPL therapy for patients with dry eye due to MGD was discovered during IPL treatment of facial

rosacea, IPL become an effective for improvement of subjective symptoms and objective findings and well-tolerated

treatment option in patients with mild to moderate MGD or dry eye.4,5,8-11

Underlying mechanisms of the efficacy of IPL treatment is not clearly understood. Possible multiple mechanisms of

action are: 1. thrombosis of abnormal erythematous blood vessels removes a major source of inflammation from the

eyelids and meibomian glands 2. thermal response to unclog the meibomian glands and liquefying the meibum 3.

reduce the epithelial turnover and decrease the risk factor for physical MG obstruction 4. Photomodulation

(intracellular changes at the gene and protein levels by means of vis¬ible and infrared light induction) 5. increased the

proliferation rate of fibroblasts and enhancing the synthesis of collagen genes 6. eradication of Demodex and decrease

the microbial load on eyelids 7. interfering with the positive feedback loop underlying the inflammatory cycle by

regulation of anti-inflammatory agents and MMPs 8. attenuation of ROS levels diminishing oxidative stress and

inflammation.5

In this study, we showed the improvement in the subjective symptoms and objective signs of acute

blepharitis/blepharoconjunctivitis after a series of IPL treatments combined with short term medical therapy.

We found that IPL therapy was effective for management of moderate to severe acute

blepharitis/blepharoconjunctivitis, being associated with improvement in ocular-surface indexes (OSDI scores, ocular

surface staining, non-invasive TMH, and NIBUT); improvement in MG function indexes (COTE grading system and

LLT); and MG morphological indexes as determined with the noncontact meibography system with I.C.P. Ocular

Surface Analyser.

Retrospective and single arm design of the study, small number of the patients, lack of the control group, short follow

up time are the limitations to our study. Further studies with a larger number of patients with a control group, longer

follow-up periods will be necessary to assess the long-term effectiveness and safety of IPL treatment. The other

limitation is the continuation to the current medications during the study.

Discussion
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