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Introduction

Aflibercept (pronounced a-FLIB-er-sept), (trade name in Australia “Eylea”) is an anti-
vascular endothelial growth factor (anti-VEGF) agent that specifically blocks the action
of vascular endothelial growth factor

It is a synthetic human immunoglobulin molecule.

It is delivered by intravitreal injection to produce an anti-angiogenic effect, inhibiting
ocular neovascularisation and improving oedema by reducing vascular permeability.

Anti-VEGF drugs have revolutionized treatment for a number of retinal diseases which
previously had limited or virtually no treatment options

Current indications for aflibercept include:

1. Neovascular (“wet”) age-related macular degeneration (AMD)
) AMD can be classified as non-neovascular (“dry”) or neovascular (“wet”)
AMD.
2. Visual impairment due to macular oedema secondary to:
° Diabetes
° Retinal vein occlusion
3. Visual impairment due to myopic choroidal neovascularisation (CNV)
History

In 1994, The American Journal of Pathology published a key article reporting that the
hypoxic retina produces vascular endothelial growth factor (VEGF), suggesting a role
for VEGF in ocular neo-vascularization.

Subsequent developments in anti-VEGF treatment for neovascular eye disease have
resulted in improved visual outcomes and changed the standard of care in retinal
medicine.



The first treatment developed using a VEGF-neutralizing strategy was bevacizumab
(Awvastin), in 1997. It was a humanized anti-VEGF antibody designed to block all VEGF
isoforms.

Chemistry

Aflibercept is a recombinant fusion protein consisting of portions of human VEGF
receptor 1 and 2 extracellular domains fused to a synthetic Fc portion of human 1gG1.

It is produced in Chinese hamster ovary (CHO) K1 cells by recombinant DNA
technology.

Physiology

Vascular endothelial growth factor (VEGF), is a protein responsible for angiogenesis
(i.e the growth of new blood vessels).

It is part of a system that restores the oxygen supply to tissues when blood circulation is
inadequate in hypoxic conditions

When VEGEF is over expressed, it can contribute to disease. Solid cancers cannot grow
beyond a limited size without an adequate blood supply; cancers that can express VEGF
are able to grow and metastasize.

Over expression of VEGF can also cause vascular disease in the retina of the eye and
other parts of the body

Classification

Anti-VEGF antibody agents currently include:

1. Bevacizumab (trade name, Avastin)
2. Ranibizumab (trade name, Lucentis)
) Ranibizumab is a smaller molecule than bevacizumab and so may better

penetrate into the retina.
3. Aflibercept (trade name, Eylea)

° Aflibercept binds more strongly to VEGF than Bevacizumab or
Ranibizumab

This tighter binding means that it tends to be active in the eye for longer,
approximately twice as long as the other 2 agents. It was specifically
designed for use in the eye to treat neovascular (wet) macular
degeneration, among other retinal disease, and is approved for this use by
the FDA



Preparations

Aflibercept as:
Ampoules:
° 2mg/0.05mL,in0.1 mL

Mechanism of Action

Aflibercept is a recombinant fusion protein mimic of VEGFR-1 and 2 and the Fc region
of a human immunoglobulin G1 (IgG1).

It acts as a soluble decoy receptor that binds VEGF-A with higher affinity than their
natural receptors, thereby blocking the binding and activation of the natural VEGF
receptors.

Pharmacodynamics

Aflibercept produces an anti-angiogenic effect, inhibiting ocular neovascularisation and
improving oedema by reducing vascular permeability.

Aflibercept (and ranibizumab) have been shown to be effective in maintaining or
increasing overall visual acuity and reducing the risk of severe vision loss in people with
ocular vascular disorders, including:

° Neovascular (‘wet’) age-related macular degeneration
° Diabetic macular oedema
° Retinal vein occlusion.

Pharmacokinetics

Absorption:

° Aflibercept is administered by intravitreal injection (i.e into the vitreous of the
eye following topical anesthesia).

Distribution

° Aflibercept is slowly absorbed from the eye into the systemic circulation after
intravitreal administration and is predominantly observed in the systemic
circulation as an inactive, stable complex with VEGF; however only free
aflibercept is able to bind endogenous VEGF.

° It is unknown whether aflibercept is excreted in human milk.



Metabolism and excretion:

° Free aflibercept binds VEGF to form a stable, inert complex.
As with other large proteins, both free and bound aflibercept are expected to be
cleared by proteolytic catabolism.

Indications

Indications for aflibercept include:

1.

3.

Neovascular (“wet”) age-related macular degeneration (AMD)

° AMD can be classified as non-neovascular (“dry”) or neovascular (“wet”)
AMD.

Visual impairment due to macular oedema secondary to:
° Diabetes
° Retinal vein occlusion

Visual impairment due to myopic choroidal neovascularisation (CNV)

Contra-indications/precautions

These include:

1.

2.

Known hypersensitivity or allergy to aflibercept or any of the excipients
Active or suspected ocular or periocular infection

Active severe intraocular inflammation

Glaucoma:

° Increases in intraocular pressure have been seen within 60 minutes of an
intravitreal injection, including with aflibercept.

Special precaution is needed in patients with poorly controlled glaucoma.

In all cases both the intraocular pressure and the perfusion of the optic nerve
head must therefore be monitored and managed appropriately.

Pregnancy (see below)

Breastfeeding (see below)



Pregnancy
Not currently classified.
There are no data on the use of aflibercept in pregnant women.

Studies in animals have shown reproductive toxicity, including a series of external, visceral,
skeletal malformations, after systemic administration.

Aflibercept should not be used during pregnancy unless the potential benefit outweighs the
potential risk to the fetus.

Women of childbearing potential have to use effective contraception during treatment and for
at least 3 months after the last intravitreal injection of aflibercept.

Breast feeding
Not currently classified.

It is unknown whether aflibercept is excreted in human milk and a risk to the breast-fed child
cannot be excluded.

Aflibercept is not recommended during breast-feeding and so a decision must be made
whether to discontinue breast-feeding or to abstain from Aflibercept therapy.

Adverse Effects

These include:

1. Transient worsening of vision:

° Intravitreal injections of aflibercept (and ranibizumab) can result in
temporary worsening of visual disturbances, including blurred vision or
dark spots.

2. Transient post-injection ocular pain:
) Transient post-injection ocular pain is seen in about 10-15% of people

following intravitreal injection of aflibercept (and ranibizumab)
3. Transient photophobia
4. Endophthalmitis:

° This is serious, but fortunately rare, so long as good aseptic technique is
used.



5. Minor conjunctival haemorrhage following injection
6. Retinal detachment
° A serious, but again fortunately rare, complication.

Dosing

Aflibercept must only be prescribed and administered by an Ophthalmologist
experienced in administering intravitreal injections.

Dosing is individualized by an Ophthalmologist.

In general terms:

1. Myopic CNV is initially treated with a single intravitreal injection
2. For other indications, give a monthly intravitreal injection for 3 months, then:
) For wet AMD: one injection every 2 months (may be extended to every 3
months)
° For CRVO or BRVO: further doses are given according to response (with

at least 1 month between doses)

) Diabetic macular oedema: monthly injections for 2 more months, then one
injection every 2 months; interval between doses may be increased after
12 months’ treatment



Appendix 1

Aflibercept is administered by intravitreal injection, following topical local anesthesia of
the eye, (Karl Brasse, https://www.eyeworld.org/)
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