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INTRODUCTION

The eye contains highly vascularized and completely
avascular tissues in close apposition. This specialized anatomy
requires tight regulation of the balance between vascular
quiescence and vascular growth. Growth normally occurs in
ocular embryonic development, but is virtually absent from the

eye in adult life (Ferrara et al., 1995).

Normal visual function requires transparency in certain
avascular compartments of the eye, such as the cornea, lens and
vitreous. However, transparency of the light pathway is
compromised when blood vessels grow into these avascular
compartments. Moreover, the pathological vessels often have
abnormal structures such as pericyte density and basement
membrane, which can lead to leaking vasculature and

hemorrhage, affecting visual acuity (Zhang et al., 2007).

The exact mechanism for the pathogenesis of ocular
neovascularization is not well understood yet. In the normal adult
eye, homeostasis of angiogenesis regulation is essential for
maintaining the structural and functional integrity of the ocular
vascular system. A disturbed balance between pro-angiogenic and
anti-angiogenic factors is believed to play an important role in

pathological ocular neovascularization (Ma et al., 2005).



Extensive studies were conducted to investigate the roles of
increased levels of pro-angiogenic factors, such as vascular
endothelial growth factor (VEGF), and decreased levels of anti-
angiogenic factors, such as pigment epithelium-derived factor

(PEDF), in ocular neovascularization (Ma et al., 2005).

Vascular endothelial growth factor (VEGF) binds to
specific receptors on the endothelial cells lining blood vessels,
leads to the formation of new capillaries (Stefanini et al., 2009).
During the last few years, several members of the VEGF family
have been described namely the VEGF-A, B, C, D, E and
placenta growth factor (PIGF) among which VEGF-A plays a
role of prime importance in angiogenesis (Shinkaruk et al.,

2003).

Angiogenesis or neovascularization, the formation of neo-
vessels, is a physiological phenomenon endued in vasculature,
but is involved in various pathological conditions including

cancers and ocular diseases (Sato et al., 2010).

VEGEF plays a role in anterior segment diseases. Newly
grown vessels in the cornea can lead to an impairment of
transparency and visual acuity. Neovascularization of the iris

(rubeosis iridis) and the anterior chamber angle may lead to



elevated IOP (Scholl et al., 2010). Also there is marked
elevation of VEGF in pterygium (Mauro et al., 2009).

The anti-VEGF antibody bevacizumab has been approved
for treatment of various solid cancers including colorectal, lung,
and breast cancers as well as glioblastoma and renal cell
carcinoma (Hsu et al., 2009). In the last decade, it is used in
ocular diseases as for the treatment of choroidal
neovascularization in age-related macular degeneration (Sener et
al., 2011), macular edema, neovascular glaucoma (Sato et al.,

2010) and central retinal vein occlusion (Rensch et al., 2008).

The monoclonal antibodies can selectively target specific
molecules, proteins or receptors in the body responsible for

pathogenesis of a particular disorder (Biswas et al., 2010).

Monoclonal antibodies against VEGF such as
bevacizumab, ranibizumab and pegaptanib, were found effective
for the inhibition of corneal neovascularization and the most

effective agent was bevacizumab (Sener et al., 2011).

Bevacizumab is used off-label, in topical form or as an
intracameral  injection, to  treat  anterior = segment
neovascularization with encouraging results (Scholl et al., 2010).

Subconjunctival injection of bevacizumab reduced bleb



vascularity and may provide an adjunct to current antifibrosis

therapy (Coote et al., 2008).

Eye drops can sufficiently penetrate the corneal stroma and
anterior chamber. It has significant effect on inhibition of alkali
burn-induced corneal neovascularization (Hosseini et al., 2007),
reduce corneal damage (Yoeruek et al., 2008), and lead to a
reduction of the vessel diameter. It was generally well-tolerated

for up to 12 months (Koenig et al., 2009).

Topical neutralization of VEGF-A at the corneal surface
does not have significant side effects on normal corneal
epithelial wound healing, normal corneal integrity, or normal
nerve fiber density. Therefore, anti-VEGF eye drops seem to be
a relatively safe option to treat corneal neovascularization (Bock

et al., 2009).



Aim of the study

This essay will review the various types of anti VEGF and their use in
the eye with special stress on anterior segment diseases regarding

their efficacy and potential complications.



