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Abstract 

Objective: The purpose of this study is to observe the efficacy of a single injection of Bevacizumab into 
meibomian gland in decreasing eyelid margin vascularization and its effect on the level of the tear film.  
Study Design: Quasi Experimental Study  
Methods: Present study was carried out at Khalid Eye clinic, Karachi. It was done from April 2019 to July 
2019 and incorporated eleven patients of either gender of an age range of 20 - 35 years. An inclusion 
criterion was blepharitis refractory to other treatment whereas patients less than 20 and greater than 35 years 
of age were excluded from this study. Patients were informed regarding the dynamics of this study and 
verbal consent was taken.  The level of the tear film level was evaluated using Schirmer’s test 2 (without 
anesthesia) followed by Bevacizumab injection into the eyelid from the conjunctival side. The chief 
conclusion was a reduction in eyelid margin vascularization from grade 3 to grade 1 and improvement in 
the level of the tear film post 30 days.  
Results: This research incorporated eleven patients refractory to previous treatment for blepharitis and 
showed a noticeable reduction in the lid margin vascularity along with enhancement in the level of tear film 
one month post injecting Bevacizumab.  
Conclusion: Bevacizumab is an effective treatment in terms of reduction of vascularity of the lid margin 
and improvement in the level of tear film among patients afflicted with blepharitis refractory to other 
treatments. 
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Introduction 

persistent lid margin inflammation, Blepharitis, 

may engage the corneal as well as conjunctival 

tissue. It is quite common and multiple factors are 

responsible for ocular discomfort, disturbed vision, 

and unsteadiness of the tear film along with conseq-

uent injury to the ocular surface.1 Dysfunction of the 

meibomian gland (MGD) is one of the causes of 

blepharitis and involves the meibomian gland along 

with neighboring tissues of the eyelid leading to 

scales, eyelid notching, eyelid congestion and vasc-

ularity, lid margin hyperkeratosis, impediment of the 

ducts and disuse wasting of meibomian acini.2 Vasc-

ularization and hyperemia of the eyelid margin usu-

ally present owing to an interaction with a variety of 

irritants ensuing a merger of numerous mechanisms, 

together with factors related to microbes, inflamm-

ation and lack of lipid.3 

Traditional treatment for blepharitis comprises of 

maintaining hygiene, topical lubricants, and oral ant-

ibiotics as well as corticosteroids. Regardless of 

traditional treatment blepharitis may advance to vas-

cularization and scarring of the corneal surface.4 

Vascular Endothelial Growth Factor (VEGF) is the 

chief parameter for new vessel formation in infl-

ammation, healing of the wound, development of 

tumor tissue.5 Studies have been done which report 

that VEGF is a pro inflammatory factor to rouse the 

A 
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deliverance of inflammatory factors TNFα, IL6 and 

IL8.6 An elevated level VEGF has also been found in 

the tears of individuals with MGD.7 These findings 

have escorted researchers to consider VEGF has a 

pivotal task for the development of MGD and unst-

eadiness of the tear film. Anti-VEGF agent, Bevaciz-

umab (Avastin), is a humanized monoclonal anti-

body that adheres to as well as blocks the biological 

activity of all the subtypes of VEGF.8 The present 

study was carried out with the intention to exhibit the 

efficiency of injecting Bevacizumab within the meib-

omian gland for reduction of vascularization of the 

lid margin and maintain the level of tear film among 

patients with blepharitis.   

Method: 

The present study was carried out at Khalid Eye 

clinic, Karachi from the duration of April 2019 to 

July 2019. It incorporated eleven patients of either 

gender with an age range of 20 - 35 years. The study 

was approved by the Institution Ethics Review Com-

mittee and informed consent was taken from each 

patient. Patients between 20 to 35 years, presence of 

dryness, sensation of foreign body, burning and 

watering, MGD with eyelid margin telangiectasia 

and conformity to follow up visits were included in 

this study whereas history of injury or surgery to the 

ocular tissues, eye drop use apart from lubricants, 

present allergy, infection or inflammation of the 

ocular tissues apart from MGD, anomaly of the lac-

rimal system, use of contact lenses, systemic ailment 

disturbing the surface of ocular tissue and record of 

contraindication to bevacizumab were excluded. 

Evaluation of the level of tear film was performed 

with the help of Schirmer’s strip test 2 (without 

anesthesia) among all the patients by measuring the 

extent of wetting of Whatman filter paper no. 41 (5 

mm wide and 35 mm long). It was placed at the 

intersection of the central and lateral third of the 

inferior eyelid making sure it did not come into 

contact with the cornea or the eyelashes after folding 

5mm of one end of the filter paper followed by reque-

sting the patients to close their eyelids and the quan-

tity of wetting of the filter paper was measured and 

documented from the fold after 5 minutes. Injection 

Bevacizumab (10 units, 2.5 mg/0.1 mL, 27G needle) 

was introduced within the meibomian gland through 

the conjunctiva following aseptic actions. The degree 

of involvement as well as the severity dictated the 

number of sites the injection Bevacizumab was app-

lied, which differed between patients, however, the 

overall dose remaining fixed at 10 units. After applic-

ation of injection Bevacizumab, a topical antibiotic 

was instilled. Single ophthalmologist (ZK) perfor-

med all the injections. All the patients were followed 

after one day and one week for post injection infla-

mmatory and infective changes. At one month follow 

up, the patients were evaluated for the chief concl-

usion of diminution of eyelid margin vascularization 

according to literature (Grade 0: No or minimal redn-

ess and no telangiectasia formation on the lid margin 

and Meibomian gland orifices, Grade 1: Only redn-

ess and no telangiectasia on the lid margin and Meib-

omian gland orifices. Grade 2: Redness and telangi-

ectasia involving less than half of lid margin and 

Meibomian gland orifices, Grade 3: Redness and 

telangiectasia involving half or more of the lid mar-

gin and Meibomian gland orifices)9 and level of the 

tear film by Schirmer strip test 2 (without anest-

hesia).  

Result: 

This study comprised of eleven patients refractory to 

previous treatment of blepharitis. Seven (63.6%) pat-

ients were females and four (36.4%) were males. The 

mean age was 27.3 ± 2.9 years. The mean (average) 

tear film status via Schirmer strip test 2 (without 

anesthesia) was 8.5 ± 1 mm before injecting Bevac-

izumab among the patients and 12.5 ± 1 mm after one 

month of Bevacizumab injection, p value = 0.00 stat-

istical test Paired sample test. Lid margin vascularity 

was also observed to be noticeably reduced to 1/4th 

after one month post injection. (Table 1) Subjective 

complaints by patients of grittiness and foreign body 

sensation were also reduced. None of the patients in 

this study developed post injection infection, atrophy 

or depigmentation at the injection site. 

Table 1: 

Variables Pre 
injection 

Post 
injection 

Lid margin vascularity Grade 3 Grade 1 

Tear film level 8.5±1 mm 12.5±1 mm 

Discussion: 

Blepharitis is a persistent inflammation involving the 

meibomian gland dysfunction (MGD)  
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which can affect both the eyelids, leading to certain 

pathological changes in the periglandular tissues, 

evaporation of the tear film, inflammation of the cor-

nea and conjunctiva as well as vascularization of the 

border of the eyelid.1,10 Vascularization of the eyelid 

or telangiectasia occurs often in Blepharitis with 

MGD owing to an augmented abuse from the UV sun 

rays which as a consequence result in cellular injury 

and causing the emission of cytokines related to infl-

amemation.11 Unrelenting stimulation of cytokines 

of inflammation ensues to the liberation of vascular 

endothelial growth factor (VEGF) with consequent 

vascularity of eyelid border.12 Anti-VEGFs have an 

established part in the management of various dis-

orders of the eye such as proliferative diabetic retin-

opathy and age-related macular degeneration.13-15 

The use of conventional treatment for blepharitis is 

proven to be effective but due to the chronic nature 

of the disease and the failure to remain compliant to 

the treatment for such a long period of time has led 

to the resultant chronic debilitating symptoms such 

as vascularization and scarring of the lid margin.14,16 

A study done by Goyal observed the outcome of the 

application of intraperitoneal anti-VEGF antibody 

(400 µg) in a murine model having dryness of ocular 

surface and showed a noteworthy lessening of infla-

mmatory ocular reaction post injection along with 

enhancement of the level of the tear film.17 A diff-

erent study noticed a decrease in eyelid border vasc-

ularization post anti VEGF injection into the meib-

omian gland, resulting in a maximum effect after 30 

days of injection together with an improved TBUT 

(tear film break up time) seen 30 days post injection. 
18 Bevacizumab, an anti VEGF, has been observed  

to straightforwardly infiltrate through the surface  

of ocular tissue to neutralize the manufacturing of 

VEGF and avert the development of vessel formation 

in the conjunctiva and margin of the lid, having a 

subsequent circumlocutory effect on the function of 

the meibomian gland function, concomitantly redu-

cing vascularization of the conjunctiva and the bor-

der of the eyelid.18 

Eyedrop instillation is a preferred technique for cur-

ing a disease of the ocular surface but this is only 

applicable if the medicine has the capability to infi-

ltrate through the epithelial barricade to arrive at  

the intended tissues contained within a therapeutic 

range. Owing to Bevacizumab being complete length 

immunoglobulins with an elevated molecular mass, 

it is too bulky to make a way into the intact epithet-

lium hence being ineffective as a topical agent.19 

With this knowledge and in accordance with the afor-

ementioned findings, this study was conducted to 

observe the efficacy of injecting Bevacizumab thro-

ugh the conjunctival side into the meibomian glands. 

The present study observed a noteworthy diminution 

in the lid margin vascularization among all eleven 

patients post 10 units of 2.5 mg/0.1 mL Bevacizumab 

injection within the meibomian gland through the 

conjunctiva amid a momentous enhancement in the 

level of the tear film and a noticeable lessening the 

symptom of ocular surface with no ensuing adverse 

effects. The outcome was due to the verity that anti-

VEGF agent (Bevacizumab) application within the 

meibomian gland, disturbed the vicious sequence of 

MGD by limiting the progression of inflammation 

and prevented the emission of cytokines with cons-

equent inhibition of meibum accumulation and better 

discharge of lipids on the surface of the eye through 

every blink, thereby limiting unnecessary disappear-

rance of the tear film to preserve the ocular surface 

and steadiness of the tear film.18 The current study 

also observed a superior prevalence of blepharitis 

among female participants at 63.6% as compared to 

36.4% males. Studies done previously has shown 

that females were extra vulnerable to the dysfunction 

of the meibomian gland and disorders of the ocular 

surface due to the effect of sex hormones having a 

part in the function of the meibomian gland via mod-

ifying the manufacturing of lipid.14,20,21 Male andro-

gens have a shielding consequence on the function of 

the meibomian gland since estrogen in females prom-

otes a decline in lipid manufacturing and changes the 

morphology of the meibomian gland.22,23  

No study has been carried out in this domain to our 

knowledge observing the effect of application of 

bevacizumab injection within the meibomian gland 

on vascularization of the lid margin and level of the 

tear film. Bevacizumab injection within the meibo-

mian gland gives substantiation that anti VEGF 

treatment might propose a substitute or adjunctive 

treatment to the traditional treatment modalities. 

Additional large scale studies with larger cohorts of 

participants are required to establish the precise qua-

ntity and indications for employment.  

Conclusion: 

The study showed that injecting Bevacizumab into 

the meibomian gland is a safe and effective treatment 
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in terms of reduction of vascularization of the lid 

margin and improvement in the level of tear film 

levels among patients afflicted with blepharitis refr-

actory to other treatments. 
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