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Aims: This study aimed to evaluate the efficacy and safety of bevacizumab eye drops compared with those of an intra-meibomian gland (MG) injection of bevacizumab when performed in conjunction with standard lid hygiene in patients with meibomian gland dysfunction (MGD)-associated posterior blepharitis.

Methods: This prospective, open-label, observer-blinded randomized controlled trial included 60 eyes of 30 patients with MGD-associated posterior blepharitis who exhibited lid margin telangiectasia, treated at the Chula Refractive Surgery Center of King Chulalongkorn Memorial Hospital. Patients were randomized to receive lid hygiene plus 0.05% bevacizumab eye drops or a single intra-MG injection of 2.5% bevacizumab. All patients were instructed to perform routine lid hygiene care as demonstrated in an instructional video. Primary outcomes included telangiectasia grading and the lid margin neovascularized area (LMNA). Secondary outcomes included the Ocular Surface Disease Index (OSDI) score, corneal staining, meibum quality, meiboscore, conjunctival redness, fluorescein break-up time (FBUT), lipid layer thickness, treatment compliance, and adverse events. All parameters were evaluated before and 3 months after treatment.

Results: After treatment, there were no significant differences in telangiectasia grade and LMNA between groups (mean difference, −0.14, 95% CI −0.42 to 0.15, p = 0.338, −0.1, 95% CI −1.1 to 0.8, p = 0.761, respectively); however, the injection group exhibited significant improvements in both telangiectasia grade and LMNA, while, in the eye drop group, only telangiectasia grade showed a significant improvement relative to baseline. The injection group also exhibited significant improvements in corneal staining (mean difference, −0.78, 95% CI −1.29 to −0.27, p = 0.003), meiboscores (mean difference, −0.37, 95% CI −0.52 to −0.21, p <0.001), and FBUT (mean difference, 1.25, 95% CI 0.21–2.29, p = 0.019) compared to the eye drop group. OSDI scores, corneal staining, meibum quality, meiboscores, and conjunctival redness significantly improved relative to baseline in both groups. No local and systemic adverse event was observed at month 3 in both groups.

Conclusion: When performed with regular lid hygiene, intra-MG injection and topical application of bevacizumab are safe and effective for improving lid margin telangiectasia and the signs and symptoms of MGD-associated posterior blepharitis. This therapy may represent an alternative or adjunctive treatment for patients with MGD-associated posterior blepharitis.
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INTRODUCTION

Meibomian gland dysfunction (MGD) (1) is the leading cause of dry eye disease (DED) worldwide. MGD characteristics include chronic abnormalities of the meibomian glands (MG) and alterations in the quality of gland secretion, resulting in tear film instability. Clinical signs of MGD can occur on the posterior lid margin and include lid margin irregularities, prominent telangiectatic blood vessels, hyperplasia/metaplasia, and pouting of the MG orifices.

Telangiectasia or lid margin vascularity is a clinical sign that usually co-exists with MGD (2). Lid margin telangiectasia is one of the major signs for MGD-associated posterior blepharitis diagnosis (3). Similarly, the rise in the vascularization of the posterior lid margin indicates the increase in inflammation. Therefore, MGD with lid margin telangiectasia can be considered as MGD-associated posterior blepharitis (4, 5).

Currently, the effective conventional MGD-associated posterior blepharitis treatment is warm compresses and lid hygiene (6). Since most patients do not regularly follow the treatment process (7), outcomes can differ from the expected treatment results. Moreover, standard warm compress and lid hygiene treatment may fail to reduce lid margin telangiectasia (8). Although several medications (e.g., topical steroids) are also effective in MGD-associated posterior blepharitis treatment, they have been associated with side effects, such as ocular hypertension and cataracts (6).

Bevacizumab [an anti-vascular endothelial growth factor (VEGF)-A recombinant humanized monoclonal antibody] has been widely used in the treatment of systemic and ocular diseases (9, 10). Moreover, previous studies have reported that an intra-MG bevacizumab injection (11) can decrease lid margin telangiectasia by up to 42%, in addition to improving dry eye symptoms. However, to our best knowledge, no randomized controlled trials have investigated the use of bevacizumab eye drops in patients with MGD-associated posterior blepharitis compared with the use of intra-MG injections.

In this study, we aimed to investigate whether treatment with topical or intra-MG bevacizumab in conjunction with standard lid hygiene can help to reduce lid margin telangiectasia and improve the signs and symptoms of MGD-associated posterior blepharitis.



MATERIALS AND METHODS

This study was conducted at the Chula Refractive Surgery Center of King Chulalongkorn Memorial Hospital (Bangkok, Thailand) from September 2020 to May 2021, approved by the hospital's Institutional Review Board (IRB Certificate of Approval No. 947/2020), and followed the tenets of the Declaration of Helsinki. The Thai Clinical Trial Registry number was TCTR20201102001.


Patients

The study included patients with MGD-associated posterior blepharitis attending the Ophthalmic Outpatient Department. The inclusion criteria were age 18–80 years and ≥1 of the following symptoms: dryness, foreign body sensation, burning, tearing, and duration of >6 months; diagnosis of MGD stage 2 or 3 (6) with lid margin telangiectasia grade 2 or 3 (12) in both eyes; and willingness to undergo regular follow-up appointments. The exclusion criteria were structural ocular abnormality; history of ocular trauma; history of ocular/other surgeries; use of any treatment for DED or MGD, except artificial tears, within the past month; active allergy, infection, or inflammation at the ocular surface unrelated to DED or MGD; history of ocular herpes infection (13); lacrimal gland drainage system abnormality; contact lens wear within the past month; use of systemic medication affecting the ocular surface, systemic anti-inflammatory medication, anticoagulants, or antiplatelet medication; unstable systemic diseases, such as uncontrolled hypertension, uncontrolled diabetes mellitus, stroke, coronary artery disease, cerebrovascular disease, and bleeding diathesis; history of bevacizumab contraindications, including congestive heart failure, gastrointestinal perforation, pregnancy, breast feeding, reversible posterior leukoencephalopathy syndrome, proteinuria, or surgical/wound healing complications; and allergy to bevacizumab or moxifloxacin.

To determine the adequate sample size, power calculations were made according to neovascularized area reduction as the designated outcome. The percentage reduction of corneal neovascularization as a result of bevacizumab eye drop was 29% (10) and the percentage reduction of eyelid neovascularization as a result of an intra-MG bevacizumab injection was 42% (11). With a p-value of <0.05 and a study power of 90%, we determined a sample size of 13 patients per group. The standard deviation of normal values was equally estimated to be 10%. After adjusting for a 20% dropout rate, 15 patients were required in each group to detect a significant difference of 13% in pairwise comparisons. The sample size calculation was determined using Stata Statistical Software (StataCorp LLC; College Station, TX, USA).



Experimental Design

After obtaining informed consent and collecting baseline data, we divided the patients into an intra-MG bevacizumab injection group and a bevacizumab eye drop group via computer-generated randomization with a block size of 4. Group assignments were concealed from the investigator by an independent third party (Figure 1). All patients were instructed to perform a video-demonstrated lid hygiene care. During the first visit, another surgeon (N.K.) administered bevacizumab injections into both eyes of each patient in the injection group. On the following day, the same surgeon evaluated the patients for postoperative complications. Bevacizumab eye drops were then administered to the eye drop group, who were instructed to apply them to both eyes four times a day. During this period, all participants were allowed to use previous ocular lubricants as needed. After the first visit, re-examinations were performed at 1 week and at 1, 2, and 3 months. All clinical measurements were performed in both eyes by a single-blinded investigator.


[image: Figure 1]
FIGURE 1. Consolidated standards of reporting trials flow diagram.




Outcome Assessment

The primary outcomes were telangiectasia grade (12) ranging from 0 (no telangiectasia) to 3 (severe telangiectasia) and computer-assisted quantitative measurements of lid margin telangiectasia. The latter were obtained by repeatedly composing standardized digital slit-lamp images, which were then analyzed morphometrically using image analysis software (9) (Cell Sens Dimension software: Olympus, Hamburg, Germany) by a single outsource technician. The lid margin neovascularized area (LMNA) was measured in pixels. Its ratio to the central one-third of the lid margin area was calculated as the LMNA percentage (Figure 2). Secondary outcomes included the Ocular Surface Disease Index (OSDI) score, corneal staining, meibum quality score, meiboscore, conjunctival redness, fluorescein break-up time (FBUT), and lipid layer thickness (LLT).


[image: Figure 2]
FIGURE 2. Image of the lid margin neovascularized area.


Dry eye symptoms were assessed using the OSDI questionnaire. The total OSDI score ranges from 0 (no symptoms) to 100 (more severe symptoms) (14). Lid margin telangiectasia (12) was graded as previously described. Conjunctival redness was graded from 0 (no redness) to 4 (severe redness involving the sclera) using the Institute for Eye Research scale (15). FBUT was recorded as the average of three measurements obtained using 5-μL volume of 2% Na-fluorescein. Corneal staining scores were graded using the modified Oxford grading scheme (16), in which scores range from 0 (less severe) to 5 (more severe). The meibum quality score was assessed using an MG evaluator (TearScience Inc., Morrisville, NC, USA), which was pressed against a total of eight MGs in the central area of the lower lid margin. Meibum secretion was assessed and graded on a scale from 0 to 3 (0, clear liquid secretion; 1, cloudy liquid secretion; 2, cloudy particulate secretion; 3, inspissated/toothpaste consistency). A total score of 0–24 was recorded (6).

LLT was measured using a LipiView instrument (TearScience Inc., Morrisville, NC, USA). The interferometer was used to analyze LLT in interferometric color units (ICUs), where one ICU is equal to 1 nm of LLT. The meiboscore was determined using non-contact meibography (Keratograph 5M; Oculus Optikgeräte GmbH, Wetzlar, Germany). Infrared images of both the upper and lower lids were captured. The score was graded based on the percentage of atrophic MGs, ranging from 0 to 3 (0, 0%; 1, <33%; 2, 33–67%; 3, >67%). (17).

Local or systemic adverse events (AEs) were assessed the day after (only in the injection group) and at 1 week and 1, 2, and 3 months after treatment. Compliance with lid hygiene was evaluated based on the frequency at which the procedure was performed per week.



Combined Treatment With Bevacizumab Eye Drops and Standard Lid Hygiene
 
Standard Lid Hygiene

During the first visit, all patients watched the lid hygiene video. The lid hygiene care began with application of a warm compress (42°C) for 5 min, following which an eyelid massage was performed by applying pressure toward the lid margin of both upper and lower eyelids. Subsequently, the eyelids were cleaned with water and dried with a towel. Patients were requested to perform this procedure at least twice daily.



Bevacizumab Eye Drops

Bevacizumab (Avastin, F. Hoffmann La-Roche AG, Switzerland) 100 mg/4 mL was prepared from its intravenous (IV) form diluted in normal saline solution (NSS) under laminar flow. The 0.05% bevacizumab was transferred into 5-mL eye dropper bottles and stored at −20°C. Participants were advised to apply the eye drops four times a day and store them at 4°C during usage.




Combined Treatment With Intra-meibomian Gland Bevacizumab Injection and Standard Lid Hygiene
 
Intra-meibomian Gland Bevacizumab Injection

For intra-MG injection, 2.5% bevacizumab was prepared from the IV form, transferred into a 1-mL syringe under laminar flow, and stored at 4°C. A single bevacizumab injection was performed in the minor operating room of the Chula Refractive Surgery Center. Subsequently, 10% povidone iodine was applied to the skin for 3 min and wiped off with NSS. Tetracaine eye drops were applied to the conjunctival sac, and 4% lidocaine gel was directly applied to the lid margin with a sterile cotton-tipped applicator. Contact lenses were placed on the cornea. Intra-MG injections were performed at a depth of 1–2 mm using a 30-gauge needle at the vascular-enriched lid margin tissue around the MG orifices. Injections were performed by an expert surgeon (N.K.) at five sites per eye (Figure 3).


[image: Figure 3]
FIGURE 3. Intra-meibomian gland injection. Three sites at the upper eyelid and two sites at the lower eyelid margin (A) for a total injection volume of 150 μL. (B) The lower eyelid during injection.





Statistical Analysis

Baseline characteristics, including sex, age, systemic comorbidities, and other factors, were assessed using descriptive statistics. A generalized estimating equation was used to analyze longitudinal data with uneven time points (i.e., OSDI score, telangiectasia grade, LMNA, corneal staining, meibum quality, meiboscore, conjunctival redness, FBUT, and LLT). Fisher's exact test was performed to compare nominal data. An independent samples t-test was performed to compare continuous data. The probability of improvement in the telangiectasia grade by more than 1 point was determined using the Kaplan–Meier method with log-rank testing. The correlation between telangiectasia grade and LMNA was examined using mixed model analysis. The statistically significant p-value was <0.05, and statistical analyses were performed using Stata Statistical Software (StataCorp LLC; College Station, TX, USA).




RESULTS

We enrolled 31 patients in the treatment program. One patient was excluded owing to severe MGD-associated posterior blepharitis signs and symptoms resulting in 15 patients per group. There were no differences in demographic or baseline clinical data between the groups, except for a shorter level of FBUT in the injection group (Table 1).


Table 1. Baseline characteristics.
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Ocular Surface Disease Index

In the eye drop group, the OSDI scores significantly decreased from 23.73 to 11.73 at week 1 [mean change, −11.93, 95% confidence interval (CI), −16.15 to −7.7, p <0.001], persisting until month 3 (p = 0.234) (Supplementary Table 1; Figure 4). In the injection group, the OSDI scores significantly decreased from 25.45 to 18.18 at week 1 (mean change, −7.27, 95% CI, −11.11 to −3.42, p <0.001), persisting until month 3 (p = 0.213). There was no significant difference between the groups at 3 months (mean difference, 0.99, 95% CI −4.79 to 6.77, p = 0.738).


[image: Figure 4]
FIGURE 4. (A) Mean (±standard deviation) difference in the Ocular Surface Disease Index (OSDI) scores from baseline at each visit. †p < 0.05, within-eye drop group differences. *p < 0.05, within-injection group differences. (B) Mean (±standard deviation) difference in lid margin neovascularized area from baseline at each visit. *p < 0.05, within-injection group differences. (C) Kaplan–Meier survival analysis of improvements in telangiectasia grading.




Telangiectasia Grading and Lid Margin Neovascularized Areas

The Kaplan–Meier survival analysis (Figure 4) revealed that, in the injection group, the probability of improving the telangiectasia grade by more than 1 level was 33.3% at week 1, which increased to 53.3% at month 3 post-treatment. In the eye drop group, the probability of achieving such an improvement was 13.3% at month 2, which increased to 40% at month 3. However, there was no significant difference between the groups at 3 months (p = 0.126). In the injection group, the telangiectasia grade decreased from 2.23 to 2.05 at month 1 (mean change, −0.26, 95% CI −0.48 to −0.04, p = 0.22) and 3 (mean change, −0.56, 95% CI −0.56 to −0.33, p <0.001); in the eye drop group, the telangiectasia grade decreased significantly from 2.3 to 2.1 at month 2 (mean change, −0.2, 95% CI −0.37 to −0.03, p = 0.024) and significantly improved by month 3 (p = 0.015). There was no between-group difference in the telangiectasia grade at month 3 (mean difference, −0.14, 95% CI −0.42 to 0.15, p = 0.338) (Table 2).


Table 2. Primary outcomes.

[image: Table 2]

Details regarding the pre- and post-treatment LMNA in both groups are presented in Table 2 and Figure 4. In the injection group, the LMNA decreased from 4.6 to 4.2% at 1 week post-treatment (mean change, −0.3%, 95% CI −0.9 to 0.2, p = 0.248) and remained stable until month 2. At 3 months, LMNA had significantly decreased to 3.8% (mean change, −0.8%, 95% CI −0.8 to 0.2, p = 0.005). In the eye drop group, LMNA decreased from 5.9 to 5.3% (mean change, −0.7%, 95% CI −1.4 to 0.1, p = 0.77) after month 3. There was no significant between-group difference (p = 0.761). A mixed model analysis revealed significant correlation between the telangiectasia grade and the mean LMNA values at baseline, 1 week, 1 month, 2 months, and 3 months (p<0.001).



Corneal Staining and Meibum Quality

In the injection group, corneal staining decreased significantly from 1.47 to 0.83 at 1 week post-treatment (mean change, −0.68, 95% CI −1.08 to −0.28, p = 0.001), and this change was maintained at 3 months post-treatment (p = 0.344) (Supplementary Table 1). In the eye drop group, corneal staining decreased significantly from 0.87 to 0.57 at 3 months (mean change, −0.38, 95% CI −0.69 to −0.06, p = 0.021). Improvements in corneal staining were significantly better in the injection group than in the eye drop group at 1 week, 1 month, and 2 months post-treatment (p <0.05); however, no between-group difference was observed at 3 months (p = 0.675).

In the injection group, the meibum quality score significantly improved from 19.02 to 16.21 at week 1 (mean change, −2.81, 95% CI −4.47 to −1.15, p = 0.001), and this improvement was maintained at 3 months (p = 0.127). In the eye drop group, the meibum quality score significantly improved from 18.79 to 15.67 at month 1 (mean change, −3.12, 95% CI −5.38 to −0.87, p = 0.007). This improvement was maintained at 3 months and was significantly better than that in the injection group (p = 0.021) (Supplementary Table 2).



Meiboscore and Conjunctival Redness

The meiboscore significantly decreased from 2.21 to 2 at 1 week post-treatment in the injection group (mean change, −0.12, 95% CI −0.21 to −0.02, p = 0.017), and this improvement was maintained at 3 months post-treatment (p <0.001). In the eye drop group, the meiboscore significantly decreased from 1.68 to 1.62 at 1 month (mean change, −0.15, 95% CI −0.27 to −0.03, p = 0.012), which also persisted until 3 months post-treatment (p = 0.845). The decrease in meiboscore in the injection group was considerably greater than that in the eye drop group at 2 (p = 0.012) and 3 months (p <0.001) (Supplementary Table 2).

In the injection group, conjunctival redness values significantly decreased from 0.77 to 0.37 (mean change, −0.47, 95% CI −0.73 to −0.2, p = 0.001) at month 1, persisting until 3 months post-treatment (p = 0.089). However, the eye drop group exhibited a significant decrease in conjunctival redness at 3 months post-treatment (mean change, −0.32, 95% CI −0.58 to −0.06, p = 0.017). No between-group differences in conjunctival redness were observed at any of the post-treatment visits (Supplementary Table 2).



Fluorescein Break-Up Time and Lipid Layer Thickness

In the injection group, FBUT increased significantly from 3.64 to 4.96 s at month 2 (mean change 0.96, 95% CI 0.11–1.8, p = 0.027) and remained stable at month 3 (p = 0.667) (Supplementary Table 2). However, FBUT remained at the baseline value at every visit for the eye drop group (p > 0.05). Despite this, the FBUT was significantly higher in the injection group than in the eye drop group at 1 month (mean difference 1.25, 95% CI 0.21–2.29, p = 0.019).

LLT did not significantly differ from baseline in either group at any visit, and the between-group difference was insignificant at month 3 (Supplementary Table 2).



Safety and Compliance

No systemic AEs were detected in any patient. In the injection group, the most common AE at postoperative day 1 was dot hemorrhage at the injection site (16.7%). Among patients receiving eye drops, the most common AEs were eye irritation and transient eye redness, detected in 13.3 and 16.7% of patients at months 1 and 2, respectively. No local AEs were observed at month 3 in either group.

There was no significant between-group difference in the frequency of lid hygiene and the use of artificial tears at 3 months. At month 3, patients in the eye drop group received bevacizumab 3.78 times per day on average (Supplementary Table 3).




DISCUSSION

This is the first prospective, open-label, observer-blinded randomized controlled trial to investigate the ability of bevacizumab (eye drops or intra-MG injection) to improve lid margin telangiectasia and the signs and symptoms of MGD-associated posterior blepharitis. The results indicated that, when performed in conjunction with regular lid hygiene, a single intra-MG injection of 2.5% bevacizumab can significantly reduce telangiectasia grade and LMNA, and that bevacizumab eye drops can significantly decrease the telangiectasia grade within 3 months. Compared with the eye drop group, the injection group demonstrated improvements in corneal staining, meiboscore, and FBUT. However, both groups exhibited significant improvements in dry eye symptoms and clinical signs, including corneal staining, meibum quality, meiboscore, and conjunctival redness. Our results are consistent with those of previous studies (11, 18, 19).

In the injection group, telangiectasia grading decreased from 1 month to 3 months post-treatment. A similar trend was observed in the eye drop group beginning in month 2 following treatment initiation. Despite of this improvement, there was no difference in decreasing telangiectasia grade between groups at the end of study. Consistently with telangiectasis grade, significant changes in the LMNA values were observed in the injection group. Although our data did not reveal a significant change in LMNA in the eye drop group, we observed a significant correlation between the telangiectasia grade and LMNA in every follow-up time point. The telangiectasia grade is a widely accepted qualitative method for assessing clinical outcomes; however, a previous study (12) demonstrated that telangiectasia grading performed by general ophthalmologists had only moderate reliability. Therefore, quantitative, computer-assisted measurements of LMNA may represent a new strategy for diagnosis and post-treatment monitoring. However, this parameter requires further studies in order to determine the sensitivity and specificity. Further, differences in ethnicity or skin color may influence the ability to detect changes in blood vessels.

The OSDI scores decreased significantly from week 1 to month 3, although there were no between-group differences. Previous studies of bevacizumab therapy in DED and MGD (11, 18, 19) showed significantly improve dry eye symptoms. Improvements in OSDI scores may be explained by decreases in corneal staining and lid margin inflammation and by improvements in tear film stability.

Inflammation is among the numerous pathophysiological processes associated with MGD-associated posterior blepharitis. In vitro, stimulation of conjunctival epithelial and fibroblast cells by increasing levels of inflammatory cytokines in turn increases VEGF production (20). One human study (21) reported that patients with MGD exhibited significantly higher VEGF levels than did healthy volunteers. The higher VEGF levels would stimulate neovascularization (22); inflammation (23); and lymphangiogenesis (24), which might be related to the pathogenic mechanisms of DED (25–27). In addition, VEGF and VEGF receptor 2 are involved in the pathogenesis of neuropathic pain (28). Bevacizumab treatment can reduce dry eye symptoms within as little as 1 week and our study reported mean OSDI scores of <13 at week 1 and month 1 in the eye drop group. In comparison, the earliest improvements in dry eye symptoms are observed at week 2 in patients treated with 5% lifitegrast (29) and after 1 month (30) in patients treated with cyclosporine eye drops (CsA).

In the injection group, meibum quality significantly improved to its maximum level at week 1 and gradually decreased until month 3. However, in the eye drop group, an increasingly significant improvement in meibum quality was observed from months 1 to 3, with better improvement than that in the injection group at month 3. This is in line with the meiboscore results. Previous studies (31, 32) observed that participants who underwent intense pulsed light (IPL) treatment exhibited significant reductions in levels of tear cytokines. These reductions were positively correlated with improvements in meibum quality, meibum expression, and meiboscore changes, consistent with findings in a previous study (33). Furthermore, Arita et al. (17). explained that the dark lesions observed in non-contact meibography may be attributable to degenerative meibum, aside from MG dropout. Together, these findings suggest that bevacizumab treatment can reduce inflammation, which may in turn improve meibum quality, meiboscores, and the integrity of the tear film lipid layer (31) (Figure 5).


[image: Figure 5]
FIGURE 5. Anticipated clinically significant improvements for the eight outcomes.


Conjunctival redness began to decrease from month 1 in the injection group and month 2 in the eye drop group. This reduction was consistent with telangiectasia grading and can be explained by multiple anti-VEGF mechanisms. Changes in the size of blood vessels and areas of neovascularization may take longer to occur depending on the administration route, drug concentration, and extent of drug penetration. These factors may explain why bevacizumab eye drops are as effective as injected bevacizumab despite the slower initial responses of patients. However, eye drops are advantageous in that they are non-invasive and suitable for routine treatment.

In the injection group, corneal staining decreased significantly from week 1 to month 3; in the eye drop group, there was significant improvement at 3 months post-treatment. However, the duration over which this reduction was maintained was shorter than that reported for other anti-inflammatory medications. For instance, 5% lifitegrast can improve the inferior corneal staining score at month 3 (34), whereas CsA can reduce corneal staining from month 1 (35) to 4.

The LLT cut-off value (36) for screening obstructive MGD ( ≤ 75 nm) had a sensitivity of 65.8% and a specificity of 63.4%. Moreover, LLT is affected by age, sex, and other factors. In our study, the mean LLT of both groups was consistent with that reported in previous studies. Moreover, there was no significant change in LLT in either group at 3 months post-treatment (31). However, a longer monitoring period may be required to observe changes in LLT.

In our study, 0.05% bevacizumab eye drops caused ocular irritation and transient eye redness in 13.3 and 3.3% of patients, respectively. No local AEs were observed in either group at 3 months. In comparison, CsA can cause burning at the instillation site in up to 29% of patients (37), whereas lifitegrast has been reported to cause dysgeusia in 16.2% of patients (29).

Further randomized, placebo-controlled studies are required to determine the suitable concentration, frequency, and duration of treatment and to compare levels of inflammatory cytokines and nerve fiber density between baseline and various follow-up periods.

In conclusion, the present findings demonstrate that lid hygiene combined with an intra-MG injection of bevacizumab or bevacizumab eye drops is safe and effective for the treatment of lid margin telangiectasia, dry eye symptoms, and clinical signs of MGD-associated posterior blepharitis. We recommend intra-MG injections as a suitable treatment for patients with MGD-associated posterior blepharitis who exhibit moderate to severe lid margin telangiectasia or poor compliance with topical eye drops. In addition, LMNA and the anticipated clinically significant improvements in the eight outcomes addressed in this study may aid in monitoring the response to bevacizumab treatment.
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