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Purpose: To report the outcomes of a novel microwave heating device (Blepha EyeBag™) used serially for the treatment of
meibomian gland dysfunction (MGD).

Patients and Methods: This prospective single center study was conducted at University Magna Graecia of Catanzaro. Patients
were instructed to apply the compress twice daily for 15 days and once per day every two days, as reported in the package insert.
Outcome measures were i) ocular surface disease index (OSDI) score, ii) tear meniscus height (TMH), iii) non-invasive keratograph
break-up time (NIKBUT) (first and average), iv) meiboscore, v) bulbar redness. Evaluations were performed at baseline (TO0) after 15
days (T1) and after 45 days of therapy (T2).

Results: Overall, 19 patients with MGD (8 males, 11 females; mean age 64.58 = 9.72 years) were included. The mean value of OSDI
score showed a significant decrease from 28.16 + 17.46 at TO to 13.69 + 7.62 at T2 (p=0.008). The mean value of NIKBUT first
significantly increased from 6.67 + 3.51 seconds (s) at TO to 10.46 + 4.64 at T2 (p=0.0121); in parallel, the mean value of NIKBUT
average increased significantly from 11.09 £4.15 s at TO to 14.95 + 4.85 at T2 (p=0.0049). No significant differences were detected at
each time point for bulbar redness, meiboscore and TMH. Throughout the entire study, no adverse events were recorded.
Conclusion: The microwave-heated eye bag treatment is both safe and effective for treatment of MGD, being able to significantly
ameliorate both patient-reported symptoms and tear film stability.
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Introduction

Blepharitis is a chronic inflammatory condition of the eyelid margins. Despite being frequently underdiagnosed, it affects
a substantial portion of the global population and is reported in up to 47% of patients undergoing ophthalmological
examinations.'* Reported symptoms include itching, redness, foreign body sensation, oftentimes exacerbating coexisting
ocular surface diseases as allergic conjunctivitis and dry eye disease.’

Traditionally, blepharitis is classified into anterior and posterior forms. Anterior blepharitis is a condition of the
eyelash bases and their follicles, while posterior blepharitis affects the inner rim of the eyelids, with meibomian gland
dysfunction (MGD) often identified as the primary cause.”” Conventional therapy is addressed at controlling symptoms
using warm compresses, eyelid hygiene, topical and/or oral antibiotics and anti-inflammatory agents (eg, corticosteroids)

. . .4
according to disease severity.*
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Eyelid hygiene with warm compresses is paramount for clearing the orifices of the meibomian glands, allowing the
spread of meibum in the tear film. Various warming devices have been designed to improve treatment comfort and
compliance and have been shown to be successful for the treatment of MGD and chalazion.®®

Herein, we report the outcomes of a novel microwave-heated flaxseed eye bag (Blepha EyeBag®™, Thea Pharma,
France) designed for at-home treatment of MGD and used continuously for 45 days according to the instructions reported

in the package insert.

Materials and Methods
Study and Patients

This prospective study was conducted at University Magna Graecia of Catanzaro between June 2022 and August 2023.
The study was approved by the local Ethics Committee (Comitato Etico Regione Calabria — Sezione Area Centro) and
followed the tenets of the Declaration of Helsinki. Before performing any procedure, patients read, understood, and
signed the informed consent. Patients over the age of 18 visiting the ocular surface clinic for regular check-ups were
systematically assessed for eligibility. Inclusion criteria were diagnosis of MGD whose clinical signs and symptoms were
not adequately managed despite first line therapy (unpreserved tear substitutes, eyelid hygiene with warm compresses);
pathological values of Ocular Surface Disease Index (OSDI) score (>13).

Exclusion criteria were systemic disease or therapies affecting tear secretion, other ocular diseases or use of topical
drugs (eg, corticosteroids); recent (within 3 months) ocular surgery; history of contact lens wearing and eyelid malposition.

Patients were evaluated with a comprehensive examination at 3 time points: baseline (T0), 14 + 2 days of treatment (T1)
and 45 + 4 days of treatment (T2). Noninvasive ocular surface examination was carried out by means of Oculus Keratograph 5
M (K5 M; Oculus GmbH, Wetzlar, Germany). This all-in-one device allowed for the measurement of i) tear meniscus height
(TMH); ii) noninvasive Keratograph break-up time measured as the first distortion the 22 concentric rings reflected on the
corneal surface (NIKBUT FIRST); iii) average time of all tear film break-ups occurring in the measured period of up to 24.98
seconds (s) (time limit set by the device’s software) (NIKBUT average); iv) infrared meibography; v) bulbar redness.
Evaluation was carried out by a skilled examiner (S.V.). All measurements were conducted during a single visit in a dimly
illuminated room, where the temperature was kept within the range of 21-24 °C and the humidity was maintained between 30—
60%. Infrared meibography on lower eyelids was performed to assess meiboscore, a grading system which categorizes the
extent of gland deficiency on a scale ranging from 0 to 3. Specifically, grade 0 indicated the absence of gland loss, grade 1
denoted gland loss that involves up to 33% of the total gland area, grade 2 represented gland loss ranging between 33% and
66%, and grade 3 indicated gland loss of 67% or more. Symptoms of ocular discomfort were assessed by means of Ocular
Surface Disease Index (OSDI) questionnaire. The latter is a 12-item questionnaire assessing 3 aspects of symptomatology:
vision-related function, ocular symptoms, and environmental triggers. Each response is given score from 0 to 4, with 0
indicating “none of the time” and 4 corresponding to “all of the time”. The sum of all values provides the OSDI score that
ranges from 0 to 100. A score of 13 or more is considered pathological.

Study Treatment
Patients enrolled in the study were instructed to consistently use the eye bag throughout the study period. Given that the
compress requires microwave heating, they were trained to heat it at the highest power setting for one minute. The
optimal heating time for the device in a microwave oven varies depending on its power level. For microwaves with
a power greater than 750 W, a 30-second heating period is advised. Conversely, for microwaves with a power of 750
W or less, a 40-second heating duration is recommended. To ensure even distribution of the flaxseeds within the eye bag
and to facilitate effective heat dissipation, patients were advised to gently shake the device before use. Subsequently, the
compress was to be applied over closed eyelids for the treatment.

According to the instructions contained in the package insert, the device was used twice daily for 5 to 10 minutes
during the initial two-week period (TO to T1); then, it was used every other day from T1 to T2.

All patients were instructed to maintain unchanged the ongoing therapy with unpreserved tear substitutes (1 drop
three times daily).
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Main Outcomes
The improvement in OSDI score following the treatment was the main outcome measure. An increase in NIKBUT first
and average at T2 was considered as the secondary outcome measure.

Sample Size

In order to ascertain the necessary sample size for the investigation, a pre-existing power analysis was conducted
utilizing the data from the study conducted by Piyacomn et al.” Based on the above assumption, a sample size of 17
patients was determined to be necessary in order to detect a mean change of 14.5 points in the OSDI from its baseline
level. The desired statistical power was set at 0.80, and the significance level (P value) was set at 0.05.

Statistical Analysis

Statistical analysis was performed using Prism version 9.5.0 (GraphPad Software Inc., San Diego, California, USA).
Data were expressed as mean =+ standard deviation (SD) if normally distributed, otherwise as median values with
interquartile range (IQR). Anderson—Darling test and Kolmogorov—Smirnov tests were applied to assess if data were
normally distributed. Student’s t-test or Mann—Whitney U-test was applied to compare variables when appropriate.
A one-way ANOVA was calculated to determine whether the change of OSDI and NIKBUT first, NIKBUT average and
TMH over time occurred. A p value of less than 0.05 was considered statistically significant.

Results

A total of 19 patients with anterior and/or posterior blepharitis (8 males, 11 females; mean age 64.58 + 9.72 years) was
included in the study. The mean value of OSDI score showed a significant decrease from 28.16 = 17.46 at TO to 16.05 £
10.23 at T1 (p=0.0286) and 13.69 + 7.62 at T2 (p=0.008) (Figure 1). The mean value of NIKBUT first significantly
increased from 6.67 £ 3.51 s at TO to 10.46 + 4.64 at T2 (p=0.0121). Conversely, there were no statistically significant
differences in NIKBUT first from TO to T1 and from T1 to T2 (Table 1). In parallel, the mean value of NIKBUT average
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Figure | With respect to baseline (T0), OSDI score significantly decreased at both study time points, Tl and T2 (*p < 0.05, **p < 0.01).
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Table | Mean + SD for NIKBUT First, TMH, BULBAR REDNESS and
Meiboscore at TO, Tl and T2

ToO TI ™
NIKBUT first 6.67 + 3.5 9.29 +5.73 10.46 + 4.64
T™MH 0.27 + 0.09 0.26 +0.12 0.36 + 0.25
BULBAR REDNESS |47 + 051 1.57 + 0.58 1.67 + 0.55
MGL
0 1(5.3%) (5.3%) 1(5.3%)
[ 9(47.4%) 8(42.1%) 9(47.4%)
2 421.1%) 5(26.3%) 4Q21.1%)
3 5(26.3%) 5(26.3%) 5(26.3%)

Abbreviations: SD, standard deviation; NIKBUT, noninvasive break-up time; TMH, tear
meniscus height; MGL, meibomian gland loss.

increased significantly from 11.09 + 4.15 s at TO to 14.74 + 5.03 at T1 (p=0.0171) and 14.95 + 4.85 at T2 (p=0.0049)
(Figure 2). No differences (always p>0.5) were detected at each time point for bulbar redness, MGD and TMH (Table 1).

Throughout the whole study, no adverse events were documented.

Discussion
This study assessed the effectiveness of a microwave-heated eye bag, formerly known as MGDRx EyeBag, used
according to the instructions outlined in the package insert. This innovative heating device is specifically tailored for
home treatment of dry eye disease owing to MGD and is designed to be used twice daily for 15 days, then once every
other day for one month. Significant improvements were noted in patient-reported symptoms, as subjectively evaluated
through the OSDI questionnaire, and in tear film stability, objectively assessed by the NIKBUT first and average
measurements. These improvements were evident from the initial follow-up, two weeks after treatment commenced,
and maintained nearly normal levels throughout the study and until the last follow-up, when the difference reached
statistical significance. Conversely, the other parameters, namely TMH, MGD and bulbar redness, did not vary
significantly. Regarding treatment safety and tolerability, no adverse events or side effects were reported by treated
patients during the entire study.

Warm compresses have become a standard approach for ocular surface disease, and MGD in particular. However,
such measures require sustained adherence to therapy over an extended time-period to achieve satisfactory results,
potentially jeopardizing patient fulfilling. In this study, first beneficial effects were noted as soon as 15 days from the start
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Figure 2 With respect to baseline (T0), NIKBUT first significantly increased at T2 (*p < 0.05) while NIKBUT average increased at T| (*p < 0.05) and at T2 (**p < 0.01).
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of treatment, indicating the potential inclusion of this device in the therapeutic armamentarium for eyelid treatment.
Indeed, heat therapy has been demonstrated to enhance meibum availability in the tear film, ameliorating its stability and
prolonging tear break-up time in patients affected by MGD.'®!" Furthermore, in cases with Demodex infestation, these
species are also tackled with heat, as the parasite is not capable of proliferating with temperatures of 37°C or above and is
unable to survive at 54°C.'? Finally, elevated temperatures soften eyelash debris with beneficial effects in patients
affected by blepharitis other than Demodex.

The continuous development of different devices has led to the conduction of various studies aimed at evaluating their
effectiveness. A study conducted by Bilkhu et al evaluated eyelid temperature change and short-term effects on tear film stability
and lipid layer thickness in healthy patients, using the microwave-heated eye bag.'® Their results highlighted a significant
increase of eyelid temperatures, noninvasive break-up time (NIBUT), and lipid layer thickness immediately after the removal of
the eye bag as well as 10 minutes later. Murphy et al compared the same device with warm face cloths and a moistening heating
bag.'* Both devices showed superior efficacy in treating blepharitis compared to warm face cloth in terms of ocular surface
staining and in meibum quality; however, differently from our data, no significant variation in NIBUT was detected in their study.
Olafsson et al compared another micro-wave heated device containing gel beads to steam-based technology for the treatment of
MGD.'® Their results highlighted that breakup time increased significantly and OSDI score decreased in both groups, with no
difference among treatments. Yet, steam-based devices are considerably more expensive and less comfortable than microwave-
based technologies; thus, given their equal efficacy, it is worth considering the use of microwave-heated devices in clinical
practice. Garcia-Marqués at al. assessed the correlation between the use of the microwave-heated eye bag and the improvement
of dry eye signs and symptoms in young and older subjects. Following a two-week period of daily self-application to both eyes, in
repeated cycles, the administration of heat bags resulted in the amelioration of symptoms associated with dry eye. However,
improvements in NIKBUT and lipid layer thickness were observed exclusively in the younger participants.'® In another study,
heat was administered concurrently to one eye using a portable heated eye mask, while the contralateral eye received heat through
the microwave-heated eye bag. The latter was the preferred modality of therapy among the study participants.'”

To the best of our knowledge, this is the first study evaluating effects of a novel microwave-heated eye bag used
according to the new protocol described in the package insert using noninvasive technologies. However, this study
suffers from some limitations including the short duration of the therapeutic scheme and the lack of a control group.
Moreover, subjects were applying therapy at home, which may imply inadequate administration, despite thorough
explanation at the time of prescription.

Conclusion

This prospective study demonstrated that microwave-heated flaxseed eye bag treatment, applied twice daily for 15 days
and subsequently once every two days for 30 days, is both safe and effective. It notably reduces patient-reported
symptoms of blepharitis and enhances tear film stability in affected individuals. Further studies with greater sample size
and longer follow-ups are warranted for better evaluating the effect of this novel device on chronic blepharitis.

Disclosure
The authors report no conflicts of interest in this work.
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