Diabetic eye disease

Sam S. Dahr, M.D.
Retina Center of Oklahoma

www.RCOklahoma.com

Diabetic
retinopathy




Copyright 2006 by Elsavier, Inc.

How does diabetes reduce vision?

Macular edema
Macular ischemia
Macular atrophy
Vitreous hemorrhage

Tractional retinal detachment
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In patients with diabetes, what can
we do to restore or preserve

vision?
Focal laser

Panretinal laser
Vitrectomy

Intraocular or subtenons steroid injection
Intravitreal injection of an anti-VEGF agent

Global Diabetic retinopathy project group
Ophthalmology 2003; 110: 1677

Retinopathy Grade

Mild-> follow g 6-12 months
Moderate->follow g 4-6 months
Severe->follow q 3-4 months

Proliferative-> treat with PRP,
then follow g 2-3 months.

Macular edema grade

* Present or absent

* If present, is it
« Clinically significant-> recommend focal laser

« Not clinically significant
« ->0bserve every 2-3 months

Macular edema options

» Focal island-> focal laser.
» Cystoid edema -> consider injection.

« Diffuse edema -> consider injection
followed by grid laser.

« Edema may be aggravated by PRP.




Focal laser photocoagulation

Macular edema considerations
Timing
Relationship to retinopathy grade

Relationship to systemic BP and BS
control

Epiretinal membrane/taut hyaloid

Focal laser
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Panretinal
photocoagulation

Vitrectomy surgery

* Vitreous hemorrhage

» Tractional retinal detachment from scar
tissue buildup on retina

Tractional detachments

Causes: diabetes, sickle cell, trauma,
von Hippel Lindau disease.

Key principles
Remove the posterior hyaloid.
Minimize iatrogenic breaks.




Role for
Pre-op
Avastin

Evolving non-laser therapies for
diabetic retinopathy

Steroids for macular edema
associated with diabetes

DRCR.net study Ophthalmology 2007; 114:

1190. Phase Il randomized trial with 34
week followup.

Subtenons steroid injections combined with
focal laser.

No additional benefit with steroids.
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Steroids for macular edema
associated with diabetes

www.DRCR.net

Intravitreal triamcinolone versus laser
randomized trial: 689 patients

Long term delivery solutions for
macular edema

Retisert
Medidur (FAME trial, phase IIl)
Posurdex

Anti-VEGF therapy

Vascular endothelial growth factor

Chromosome 6p21.3

Hypoxia upregulates transcription

Vascular endothelial growth factor
VEGF121 is soluble.

VEGF189 is bound to extracellular matrix.

VEGF 165 is intermediate.

VEGF189 may reside in ECM as a reservoir.

Proteases released during angiogenesis
may liberate VEGF.

VEGF

Induces endothelial cell intracellular
signaling, migration, angiogenesis, and
vascular permeability

VEGF Receptor 1 and VEGF Receptor 2
mediate intracellular phosphorylation
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VEGF roles

Anti-apoptosis signaling in endothelial cells
Neural retina development
Leukocyte adherence

Differentiation and protection of cortical
neurons, astrocytes, and Schwann cells

Ranibizumab (Lucentis)

Blocks VEGF121, VEGF145, VEGF165,
VEGF183, VEGF189, and VEGF206

48 kDa molecule

14 times the affinity for VEGF compared to
Avastin

Avastin

150 kDa

Whole antibody
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Anti VEGF agents and macular
edema

Macugen for DME
Ophthalmology 2005 112: 1747
Randomized controlled trial, with a sham
injection control arm

Injections at 0, 6 and 12 weeks

Results: 1 line gain; 68 micron thickness
reduction at 36 weeks

Problems: No comparison to laser, and short
followup.

Avastin for diabetic macular edema

Pan-American Collaborative Retina Study
Group

Retrospective case series

Small VA and retinal thickness benefit at 6
months followup

Avastin for diabetic macular edema
Ophthalmology October 2007

DRCR.net phase Il study
5 treatment arms

At 12 and 24 week followup, no difference
between Avastin and laser

No synergistic effect

Lucentis for DME

Phase | trials: encouraging short term visual
acuity and retinal thickness results

Phase 2 trial (READ-2) with 18 month
followup, results in 2009.

3 arms: laser alone, Lucentis alone, laser +
Lucentis

Anti VEGF agents and proliferative
disease
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Arterial thromboembolic events
(ATESs)
Stroke

Heart attack

Blood clots

Avastin Lucentis
Rabbit model Monkey model
Peak vitreous 400 ug/mL 169 ug/mL
concentration
Time to peak 1 day 6
vitreous
concentration

Vitreous half life 4.3 days
Peak serum 3.33 ug/mL (0.8% of

concentration vitreous C max)

Time to peak serum [EVS

concentration

Serum half life 6.86 days

Diabetic retinopathy

 Laser is still a mainstay of therapy.

» With good compliance, very few patients
go blind upon long term followup
(Ophthalmology 2003; 110: 1683).

* Intravitreal anti-VEGF therapy and/or

steroid may be useful in special situations.
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Take care of yourself

Blood sugar
Blood pressure
Cholesterol
Weight

Ranibizumab phase | FVF1770g

10 subjects received a single intravitreal dose 0.3
to 1 mg.

Serum concentrations were less than 3 ng/mL,
less than the 11-27 ng/mL that is hypothesized
to have a significant effect on physiologic VEGF-
induced endothelial cell proliferation.

The steady state serum concentration with monthly
dosing at 0.5 mg was 0.22 ng/mL.

Lucentis serum
pharmoacokientics

At a serum concentration of 0.8 to 3 ng/mL,
12% of serum VEGF will be bound.

At 13 days after injection, 1% of serum
VEGF will be bound

Lucentis clinical trials

SAILOR extension trial--followup 230 days

1.2% incidence of CVA in 0.5 mg group
versus 0.3% in the 0.3 mg group (p=0.02).
Patients with a history of prior stroke are at
higher risk. No difference in Ml or
vascular death.
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Pharmcokinetics of Avastin
Bakri et al; Ophthalmology May 2007
Intravitreal injection of 1.25 mg in rabbits.

Vitreous half life=4.3 days.

Peak serum concentration of 3.3 ug/mL at 8
days, falling below 1 ug/mL at 29 days.

Serum half life 6.86 days.

ANCHOR and MARINA One year data

I S
1.1% (5/441) | 2.1% (18/874)

MARINA Two year data

oo Jon
3.2% (7/216) | 3.0% (14/466)

7113 injections in 5228 patients
from November 2005 to April 2006

Potential drug-related systemic AEs
Blood pressure increase 15 (0.21)
Deep venous thrombosis 1(0.01)
Transient ischaemic attack 1(0.01)
Cerebrovascular accident 5(0.07)
Myocardial infarction
2 (0.03)

Avastin internet registry
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