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* Understand indications for use of intravitreal injections in common ophthalmic
conditions
« List two classes of medications used for intravitreal injections and their basic

mechanisms of action

+ Discuss a general technique/procedure for administering intravitreal injections,
and their potential risks/complications
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+ Anti-vascular endothelial growth factor (anti-VEGF) agents
* Bevacizumab (Avastin)
* Ranibizumab (Lucentis)

« Aflibercept (Eyelea)
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Neovascularization related to:
* Wetlexudative age-related macular degeneration
« Proliferative diabetic retinopathy

+ Retinal vein occlusion

+ Other: high myopia, uveitis/inflammatory disease, ocular ischemic syndrome, etc

Macular edema related to:
+ Diabetes

+ Retinal vein occlusion
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VEGF Agents™s

Aftibercept
()

Pharmacology VEGF-Trap (decoy)

« Neovascular AMD

* Macular edema post RVO
* DME

* DR

FDA-approved
indications

Loading dose of 3 injections

Dosing intervals for at 4-wk intervals, then

neovascular AMD 8wk dosing. Some patients.
may need qéwk dosing

Ranibizumab
(Lucent

Brolucizumab-dbll
(Beovu)

Single-chain

Monoclonal antibody anilliod fragment

Antibody fragment

* Neovascular AMD « Neovascular AMD
* Macular edema after RVO
Not FDA approved for .
ophthalmic use
« DR
« Myopic CNV

Loading dose of 3 injections
at 4-week intervals, 0.5 mg quwk
then q8wk to q12wk

1.25 mg qéwk,
based on literature

'AMD indicates age-related macula ation; CNW, choroidal neovasculanzation; DME, diabetic macular edema; DR, dabetc retinopathy; PUGF, placental growth
factor; , every; RVO, retnal vein oc cular endothelial growth facto
|Baumal et al 2020, AMC
TABLE 2. Properties of Anti-VEGF Agents™#<
Aflibercept Bevacizumab
(Eylea, Regeneron) (Avastin, Genentech)
Pharmacology <> VEGF-Trap (decoy) “H™  Monoctonal antibody £ Antibody fragment
Molecular weight 115kDa 149 kDa 48kDa
AlL VEGF-A isoforms
Target VEGF-B Al VEGF-A isoforms AlLVEGF-A isoforms
PIGF

Holekamp 2019
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BCSC Reting
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Non-exudative (“Dry”) AMD

BCSC Retina
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Exudative (“Wet") AMD

D

Figure 47 Color fundus photograph (A) and fluorescein angiography (FA) image (B) of clas:
sic extrafoveal CNV. Color fundus photograph (C) shows regression of CNV and resolution
of hemorrhage after intravitreal bevacizumab therapy. SO-OCT images before (D) and afte
(E) bevacizumab therapy for type 2 neovascularization. Note resolution of subretinal fluid and
contraction of type 2 neovascular membrane. (Courtesy of David Sarat, MO BCSC Retina
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Non-proliferative Proliferative diabetic
diabetic retinopathy retinopathy Normal Retina

Macula

Optic
Aneurysm | Hemorrhage Abnormal blood Retinal blood nerve
vessels vessels
Hard exudates
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The Retinal Atlas
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Complications:

~Tractional retinal detachment
~Vitreous hemorrhage
The Retinal Atlas

-Neovascular glaucoma
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Pan-retinal photocoagulation Anti-VEGF
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Diabetic Retinopathy Clinical Research Network (DRCR.net) studies
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Branch retinal vein occlusion (BRVO) Central retinal vein occlusion (CRVO)

The Retinal Atlas
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+ Diabetes — nonproliferative or proliferative

+ Retinal vein occlusion
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BCSC Retina
The Retinal Atlas
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Diabetes - DRCR.net Protocol |

Retinal vein occlusion — BRAVO (A) and CRUISE (B,
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+ Triamcinolone acetonide (Triescence)

+ Dexamethasone pellet (Ozurdex)
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* Macular edema related to:

+ Diabetes

* Retinal vein occlusion

Triamcinolone

* Uveitis comparable to
ranibizumab
specifically in

> pseudophakic patients
Diabetes - DRCR.net Protocol | -
TRBTE T Sammary of =
injection technique.
Step of Procedure Recommendations
Pre-njection Treatment of active blepharits and
Noalteration of anticoagulant
No use of prophylactic ntibiotics
Topical anesthesia with drops and
serile cotton swabs
Sterile prep Use ofsurgical gloves (need not be
serile)
10% povidone-iodine on lids and lashes
Placement of sterile bladed lid Figure 20-17 _ Intravitrea injection. The ocuiar
speculum surface was anesthetized with subconjunc
5% povidoneiodine flshor dopson el injection of idocaine, 2%, in the infero-
Injection Sterile 30, 31, or 32 gauge needle . and povidoneriodine, 5%, appied o

Straight or tunneled i
inferotemporal quadrant, 35 to 4mm
behind limbus
Slow to moderate injection speed
terile cotton swab to tamponade and
isplace conjunctiva
Post-injection Antibiotic drops to dillte residual
povidone-iodine
Checking for light perception vision,
intraocular pressure of < 35mm Hg, or
direct visualization of central retinal
artery perfusion
‘Written instructions to patient in 18+
size font, and instructions to contact the
physician’s office immediately if any
mptoms ar

njection site
proper hand placement and no
he injection was made approx-
mately 4 mm from the fimbus. (Courtesyof te

Doshi et al 2011
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Anesthesia
+ Topical proparacaine
+ Subconjunctival lidocaine

Eyelid/lash retraction

* Lid-speculum, cotton-tip applicator,
bimanual
+ Sterilization

* 5% povidone-iodine; ideally waiting 60-
90 seconds after application to inject

Face-mask and/or no-talk policy should be

used — possible contamination of oral flora

Injection
* 3-4mm posterior to the corneal
limbus

Figure 2017 _Intravitreal injection. The ocular
surface was anesthetized with subconjunc-
tival injection of lidocaine, 2%, in the infero.
temporal quadrant. An eyelid speculum was
inserted, and povidone-odine, 5%, applied to
the ocular surface. After 2 minutes, povidone:
iodine was reappiied over the injection site
and—after proper hand placement and no
taking—the injection was made approxi-
mately 4 mm from the limbus. (Courtesy o Ste-
s N

BCSC Retina
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Chaturvedi et al 2019
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+ Subconjunctival hemorrhage - ~1 1% incidence
+ Local irritation — good irrigation after to remove betadine!
+ Increased intraocular pressure - acute and chronic
+ Vitreous hemorrhage
* Retinal detachment
. itis - 0.02-0.2% inci

« 5% betadine

* Consider mask and/or no-talk technique

33
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+ Subconjunctival hemorrhage - ~1 1% incidence
Local irritation — good irrigation after to remove betadine! * Thromboembolic events such
as heart attack and stroke

+ Increased intraocular pressure — acute and chronic
when used systemically;

* Vitreous hemorrhage theoretical risk with

. Retinal detachment intravitreal injections
. itis - 0.02-0.2% incil Steroid aeents.
+ Increased intraocular pressure,
+ 5%betadine P
) glaucoma
+ Consider mask and/or no-talk technique
+ Cataract
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+ Many indications and uses for intravitreal agents, particularly anti-VEGF agents

+ Practices vary for injection technique, but goal is to maximize patient comfort
and reduce risk of i particularly i
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