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ABSTRACT
Purpose: To study the effect of Intra-stromal Bevacizumab on corneal vascularization.
Study Design: Quasi experimental study.

Place and Duration of Study: Outpatient department of the Combined Military Hospital, Multan from April 2022
to August 2022.

Methods: Thirty patients were recruited through non-probability, convenience sampling technique. Ethical
approval was taken from Institutional Review Board. Complete ocular examination was performed by a consultant
ophthalmologist and patients with corneal neovascularization were included in the study. Area of corneal
vascularization was measured on slit lamp. After taking all the aseptic measures and administering anesthetic eye
drops, patients were administered 0.2 ml of (2.5 mg/0.1 mL) Bevacizumab (Avastin, Roche) using an ophthalmic
microscope. The patient was then called for a follow up after 4 weeks and then the grade of corneal
vascularization was checked by a consultant ophthalmologist on slit lamp examination. Data analysis was done
using SPSS version 25.

Results: Mean age of the patients was 43.4 + 13.7 years (range 25 to 72 years). Male to female ratio was 2:3.
There was significant decrease in the area of corneal neovascularization from 2.78mm % 0.30 to 2.50mm * 0.27
(p = 0.0003). The mean change in the area of corneal neovascularization was 10.07%. Two patients had sub-
conjunctival hemorrhage which settled over due course of time.

Conclusion: Intra-stromal Bevacizumab resulted in significant reduction in vascularized area of cornea with
minimal side effects indicating that intra-stromal Bevacizumab is an effective and safe modality in the treatment of
corneal neovascularization.
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of the cornea is due to the complicated balance
between the layers and the cellular components of the
cornea." Cornea is an immune-privileged structure,
which provides protection to the eye and is the reason
Received: November 30, 2022 for successful corneal transplants."*  Corneal
Accepted: December 30, 2022 neovascularization occurs in various pathologies and
can result in compromise of corneal transparency. This
results in impaired visual acuity, corneal edema and
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INTRODUCTION

Cornea is a connective tissue that is avascular and
transparent, functioning as a refractive surface and a
mechanical barrier of the eye. The blood supply of the
cornea is by branches of ciliary arteries. The lucidity

scarring.®>* Cornea being an avascular structure can
vascularize due to the imbalance between the anti-
angiogenic and angiogenic factors that leads to an
excess of proangiogenic factors (such as matrix
metalloproteinases, basic fibroblast growth factor
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[bFGF] and vascular endothelial growth factor
[VEGF]). A deficit in the levels of the anti-angiogenic
factors (such as endostatin, angiostatin and VEGF
Receptor-2) can lead to the angiogenesis.>® Corneal
neovascularization can also occur due to other
pathologies which result in corneal hypoxia. Other
causes of corneal vascularization include corneal
trauma, infections and immunological processes.’

VEGEF plays an integral role in the pathogenesis of
corneal neovascularization.®® Suppression of VEGF
levels has been reported as an effective modality for
the treatment of corneal neovascularization in
literature.*°

We planned this study to see the effect of
Bevacizumab on corneal neovascularization through
intra-stromal route.

METHODS

This quasi experimental study was conducted in the
outpatient department of Combined Military Hospital,
Multan from April 2022 to August 2022. Ethical
approval was sought from institutional review board.
Sample size was calculated by Raosoft sample size
calculator by taking the margin of error as 5%,
confidence interval as 95%, population of patients was
taken to be 30 and response distribution was 50%.
Patients were selected through non-probability,
convenience sampling technique. Patients between the
age of 25 and 72 years and diagnosed with corneal
neovascularization by a consultant ophthalmologist
were included in the study. Patients with uncontrolled
hypertension, diabetes mellitus, renal disease, liver
disease or any coagulation abnormalities were
excluded from our study. Other exclusion criteria were
history of ocular or periocular malignancy, active
corneal ulcer, recent ocular surgery within the last 3
months, active ocular infection at the time of
presentation and history of allergy to Bevacizumab.

History and a thorough ocular examination was
carried out by a consultant ophthalmologist and the
area of corneal neovascularization was measured on
slit lamp. Written informed consent was taken from all
patients before the procedure. Using aseptic technique
and under topical anesthesia, 0.2 ml of (2.5 mg/0.1
mL) of Bevacizumab (Avastin, Roche) was given
intra-stromally using a microscope. The patient was
called for follow up after 4 weeks and size of corneal
neovascularization was checked by the same
ophthalmologist. Findings were noted on a proforma.

Data was analyzed using SPSS version 25.0 (SPSS for
Windows, Chicago, IL). Difference in the size of
corneal neovascularization before the administration of
Bevacizumab and after four weeks was compared by
using a paired t-test and the p-value of less than 0.05
was considered statistically significant.

RESULTS

Thirty eyes of 30 patients (12 males and 18 females)
with corneal neovascularization were included in our
study. Mean age of the patients was 43.4 + 13.7 years
(range 25 to 72 years). The demographic
characteristics of the study population that include the
gender, marital status, educational status and
occupational status of the patient are listed in Table 1.
There was a significant decrease in the area of corneal
neovascularization from 2.78 + 0.30mm before
injection and 2.50 + 0.27mm after Bevacizumab (p =
0.0003). Mean change was 10.07%.

DISCUSSION

Vascular endothelial growth factor has an established
role in the pathogenesis of corneal
neovascularization."* In animal models with corneal
neovascularization, the levels of expression of vascular
endothelial growth factor and its receptors have been
found to be increased.’**® Research studies conducted
on humans have also demonstrated that the expression
of vascular endothelial growth factor and its receptors
is higher in the cornea of the patients with corneal
neovascularization, regardless of the cause.™
Additionally, the blockage of vascular endothelial
growth factor at the level of both mRNA and protein
synthesis, has resulted in reduction in corneal
neovascularization.*

Bevacizumab is a humanized, recombinant,
monoclonal immunoglobulin (IgG1) that binds to the
Vascular Endothelial Growth Factor A and inhibits its
activity, which inhibits the process of angiogenesis.™
Bevacizumab was the first antibody to be approved by
the U.S FDA (Food and Drug Administration) for the
treatment of various cancers.” Off-label use of
Bevacizumab for the treatment of corneal
neovascularization gained rapid and widespread
acceptance around the world due to its efficacy and
safety. In our study, we have demonstrated that
Bevacizumab is effective in the treatment of corneal
neovascularization.
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Vascular endothelial growth factor was formerly
considered to be a vascular permeability factor but
later on it was discovered that it promotes endothelial
growth.™ It makes microvasculature more permeable
to the circulating macromolecules with a much higher
potency compared to histamine.” Hence, the vascular
stabilization provided by anti- VEGF therapy reduces
the vascular permeability that results in diminished
caliber of the blood vessels. In our study vascular
caliber of the corneal neovascularization was also
reduced.

There are several theories which explain the
variability in response to Bevacizumab on the basis of
route and site of administration. Topical method of
application of a drug is the preferred method to deliver
a drug to the cornea and the ocular surface. However,
the topical route of administration of the drug will only
be effective if the drug is able to reach the target tissue
and the concentration of the drug can reach therapeutic
levels. In the case of Bevacizumab, it is a full length
immunoglobulin so it is relatively larger to penetrate
the intact corneal epithelium. On the contrary, the
epithelium covering the area with neovascularization
will have increased permeability that results in an
incompetent barrier function and helps the drug reach
the target tissues and achieve therapeutic
concentration.”® This notion has been supported by
recent literature that in animals with corneal
neovascularization, Bevacizumab can penetrate cornea
and reach the target tissue.”® Intrastromal
administration of Bevacizumab has been shown to be
more effective in inducing regression of corneal
neovascularization. It has a long duration of action and
clearance from the tissue is slow by the normal
vasculature of the limbus. This allows the drug to
maintain therapeutic concentration for a longer time.*°

The intrastromal administration of Bevacizumab
causes minimal discomfort to the patient and minimal
systemic risk has been associated with this route of
administration. Gupta et al. reported self-limiting side
effects in 3 out of 14 patients.® Another report of 6
patients showed no side effects after intrastromal
injection of Bevacizumab.? In our study only 2 out of
30 patients reported sub-conjunctival hemorrhage.
This demonstrates the excellent safety profile of
administration  of  Bevacizumab  through the
intrastromal route.

Zhang et al. advocated the use of ocular nano
systems (ONS) based on nanotechnology for the
treatment of corneal neovascularization that has

emerged as a great advantage in its treatment during
the last two decades.”” The potential functions of the
ocular nanosystems range from nanocarriers, which
deliver drugs and genes to target sites in the eye. These
ocular nanosystems can be a future perspective for the
treatment of corneal neovascularization. However,
further research is required in this field so that
practical development can be done in the management
of corneal neovascularization.

Limitation of this study was small sample size and
short duration of follow up. We also did not consider
relation of cause of corneal vascularization and
response to Bevacizumab. Further research can be
conducted along these lines. Different doses of
Bevacizumab is another area to be explored.

CONCLUSION

This study provides evidence that intrastromal
Bevacizumab is an effective and safe therapeutic
modality in  the  treatment of  corneal
neovascularization.
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