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Intravitreal Anti-VEGF

VEGF

Vascular endothelial growth factor (VEGF ) is an important angiogenic factor reported to induce migration

and proliferation of endothelial cells, enhance vascular permeability, and modulate thrombogenicity. It is
a heparin-binding glycoprotein that is secreted as a homodimer of 45 kDa.>”” Most types of cells, but usually
not endothelial cells themselves, secrete VEGF In response to ischaemia or hypoxia.

Anti-VEGF Drugs

Anti-VEGF has become a popular method of treatment of many retinal diseases. Intravitreal injection of
anti-VEGF medications is an important procedure that retina specialists now use on a daily basis, and it is
important to master the techniques of effective injections for patient safety and reduction of complications.

The three most commonly used anti-VEGF now are:

* Bevacizumab (Avastin) 1.25mg/0.05ml. Large number of ophthalmologists are using bevacizumab
off-lable

* Ranibizumab (Lucentis) 0.3 or 0.5mg/0.05ml
 Aflibercept (Eylea) 2 mg/0.05ml

Ocular Diseases treated by intravitreal anti-VEGF injections

Neovascular age related macular degeneration (AMD)

Clinically significant macular oedema/ proliferetive diabetic retinopathy (CSMO/PDR)
Retinal vein occlusion (RVO)

Cystoid macular oedema (CMO)

Choroidal neovascular membrane (CNVM) secondary to multiple retinal diseases

- Retinopathy of Prematurity (ROP). In treatment of Zone I+ ROP in an infant, half of the adult dose is
usually used.
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Treatment Regimens

* As-needed regimen(PRN): In diseases such as AMD, PDR, CSMO; patients receive 3 consecutive
monthly injections of anti-VEGF and then followed monthly and retreated if there is residual or
recurrence of fluid or an increase in OCT central retinal thickness

® Treat and Extend regimen: involves treating patients with the above diseases with 3 monthly loading
doses then increasing intervals between treatment up to 10 weeks as long as no fluid is present on
OCT. If fluid is present, the interval between treatments is shortened.

* Continuous monthly injections. In clinical practice, few retina specialists adhere to the strict schedule
of regular monthly intravitreal anti-VEGF injections for two years.

* A single dose may only be required in ROP and few other diseases.

Informed Consent and Risks of Intravitreal Injections

Discuss the indications, risks, benefits, and alternatives with patients. Obtain informed consent, and have
the patient's signature on the consent form witnessed.

The RISKS of intravitreal injections include:

e Pain

* Bleeding (subconjunctival, vitreous hemorrhage)
* Retinal tear / detachment

e Cataract (from inadvertently hitting the lens)





image2.jpeg
e

 Infection (Endophthalmitis)

» Loss of yision (from any of above)

o Loss of the eye (from a severe infection)

o Increased IOP, with damage to optic nerve

o Need for surgery (to address some of the complications above)

o Stroke/Heart-Attack (controversial)

o Need for multiple injections in future (patients need to understand this)
o An acute inflammed eye is a contraindication for intravitreal injection.

BENEFITS of Intravitreal Anti-VEGF depend on the ocular pathology being treated, but mainly include
improvement of vision or prevention of worsening of the vision.

ALTERNATIVES to intravitreal Anti-VEGF can include observation, laser treatment or surgery (pars plana
vitrectomy), depending on the disease.

Non-Responsiveness

Anti-VEGF drugs work well for the vast majority of patients. It is only a minority of patients in whom loss
of reactivity is a problem. This may take the form of

1- Tachyphylaxis or Tolerance: both terms are used to describe a decreasing therapeutic response to a
pharmacologic agent., with tachyphylaxis denoting rapid onset over a short period and tolerance developing
more slowly.

2-True non-responsiveness describe patients who don’t respond from the start to anti-VEGF or those who take
a drug holiday after successful treatment but cease to respond when re-treated.

There are several options for managing a poor response to anti-VEGF injections. These include reducing
treatment intervals, switching to a different anti-VEGF drug, giving the patient a drug holiday, or combining
therapies with different modes of action ( such as steroids or photodynamic therapy).

Anesthesia

e Topical anaesthesia is usually used.( Topical tetracaine or proparacaine eye drops )

e Pledgets soaked with lidocaine or tetracaine can be placed in the inferotemporal fornix and allowed to
rest on the globe.

e Another option is to use a gel type anaesthetic, such as lidocaine 2% or 4% jelly.

e Subconjunctival anaesthesia (Although patient feel the least pain with the actual injection , however,
he feel more pain when the actual anesthetic was being administered subconjunctivally).

¢ General Anaesthesia may sometimes be considered in infants with ROP

Other points to remember:

« Allow adequate time for anesthetic to take effect (can be as fast as 1 - 2 minutes for subconj, but would
wait longer for topical lidocaine jelly, such as 5 min)

o If using topical anesthesia (since patients feel the injection more), remind them immediately before the
injection that they will feel pressure, so that they do not get surprised and move their eye.

» If a patient is very nervous or "jumpy" consider doing subconjunctival injection so they do not move
during the actual intravitreal injection

» Subconjunctival anesthesia has higher risk of a subconjunctival hemorrhage
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Preparation for Intravitreal In jection ' ;
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medication and any allergies. Preferably the timeout should be done with a technician or a nurse to
confirm with the patient the procedure.

* Patient should be supine with neck wel] supported.

* Ensure that the headrest is secure and wil] not unlock during the injection (as patients have a tendency

* Ensure that you have al] required instruments before starting, as it is very uncomfortable for patient to
wait with povidone-iodine on their eyes if you have to leave the room to get something needed for the
injection

Injection Site

®  Usually inferotemporal for ease of access

* Most important is povidone-iodine 5% solution as it has evidence based data showing risk reduction
for endophthalmitis in ocular surgery,

Injection Technique
Variations in technique exist, and the following is an example:

® Place patient in near supine position; make sure the headrest of the chair is stable

* Apply topical anaesthetic (‘a drop every minute for few minutes may be used)

* Apply 5% or 10% povidone iodine swab to inferior cul-de-sac. To spread it and allow it to start
working; ask patient to blink multiple times, Apply povidone iodine swab again to inferotemporal

®  Place sterile closed-blade eyelid speculum (careful not to cause corneal abrasion and save yourself
a phone call from the patient with a painful cornea] abrasion).

® Mark the location of injection: 3-3.5mm for pseudophakes, 3.5-4.0 mm for phakic patients. Tip:
Can use the end of a TB syringe (without needle attached) to mark 3.5-4.0 mm. After marking and





image4.jpeg
‘-a. ‘ * . >
_ causing an indentation with the TB syringe, you c;n place pov1done iodine again -- the povidone .
iodine will sit in the indentation ring and nicely highlight the injection site.

¢ Careful with subconj anesthesia so as not to cause too much chemosis or subconj hemorrhage as
this case affect your visibility of the injection site mark.

e Have the patient look 180 degrees away from the injection site. For example, if injecting the right
eye in the inferotemporal quadrant, ask the patient to look up and to the left.

e Hold syringe in dominant hand.

* Do not talk and ask patient not to talk during the injection. Make sure the needle tip (which is
usually short 30G) is always kept absolutely sterile.

¢ Using your dominant hand, rest your wrist on the patient's cheek for hand stabilization.

¢ Insert the needle at the marked site in a smooth and single motion, aiming for the mid-vitreous
cavity

* Insert the short 30G needle about 1/2 length in (to make sure you are in the vitreous cavity and not
in subretinal space)

e Swing over with your non-dominant hand to push down on the plunger in a smooth fashion.
(Note: some surgeons prefer to inject with one-hand; some feels that using two hands is more
stable). Do not move the needle while inside the eye so as to not cause traction on the vitreous and
potentially cause a retinal tear/detachment.

e Rinse the povidone iodine off of the patients eye

* Ensure optic nerve perfusion (patient should be at least light perception). Paracentesis is usually
not required with this small volume of medication. Some Retina Specialists prefer to check and
document the IOP and not let the patient leave until the IOP has reduced to an acceptable level.

* Optional: Place topical antibiotic and have patient use the antibiotic gid x 3 days

¢ Review endophthalmitis and retinal detachment precautions with the patient.

Post-Injection Care Tips

Make sure to wash off povidone iodine well so the patient does not have irritation/corneal toxicity
Reassure patients that they may see floaters which can be an air bubble.

Review endophthalmitis and retinal detachment precautions.

Some practices will do a phone follow-up with patients 3-7 days after the injection; one week in-office
follow-up is at the Surgeon's discretion, but likely not needed.

Follow up

» Depends on the disease being treated, but is usually in the order of 4-6 weeks.
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