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Emerging therapies for the treatment of wet
age-related macular degeneration — VEGF
Trap-Eye

Nlajnowsze metody leczenia wysigkowej postaci zwyrodnienia plamki
zwigzanego z wiekiem (AMD) — VEGF Trap-Eye
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Age-related macular degeneration (AMD) is the leading cause of blindness in the industrialized world. The most severe form of
this disease is exudative AMD. It accounts for 10% of cases of AMD and is responsible for approximately 90% cases of severe
vision loss due to AMD. Anti-vascular endothelial growth factor (VEGF) therapy changed the standard-of-care for this blinding
disease. This article presents one promising new drug for the treatment of exudative AMD — VEGF Trap-Eye.
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Zwyrodnienie plamki zwigzane z wiekiem (AMD) jest wiodacqg przyczyng upo$ledzenia widzenia u mieszkancéw krajéw dobrze
rozwinietych. Najciezsza forma choroby jest jej wysiekowa postac. Stanowi ona okoto 10% wszystkich przypadkéw i odpowiada
za 90% przypadkéw utraty widzenia w przebiegu AMD. Terapia wykorzystujaca inhibitory naczyniowego $rédbfonkowego czyn-
nika wzrostu (VEGF) zmienita standardy leczenia wysigkowej postaci AMD. Niniejszy artykut przedstawia nowy, obiecujacy lek,
ktorym jest VEGF Trap-Eye.
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waskularyzacja.

Exudative AMD is complicated by choroidal neovasculariza-
tion (CNV). The pathogenesis of this process is not completely
understood. It is a well-established fact that one of the stimula-
tory factors involved is vascular endothelial growth factor (VEGF).
VEGF binds to its receptors — VEGFR1 and VEGFR2, and activates
kinase cascades. Signaling through this pathway promotes prolif-
eration of endothelial cells and increase vascular permeability. An
increased level of VEGF was observed in experimental model of
CNV (1,2) and patients with wet AMD (3). VEGF binding agents
revolutionized the treatment of exudative AMD. Ranibizumab (ap-
proved by the FDA in 2006), have been shown to provide very
good visual outcomes and anatomic correction. However it has
to be administered monthly to achieve desirable effect. An ex-
tensive effort has been made to explore alternative treatment
options that would decrease the frequency of patient visits and
injections. VEGF Trap-Eye (aflibercept ophthalmic solution), is
a promising new drug for exudative AMD treatment.

VEGF Trap-Eye is a recombinant protein consisting of the
binding proteins of VEGF receptors (VEGFR1 and VEGFR2)

and Fc region of human antibody IgG. VRGF Trap-Eye binds all
VEGF isoforms and placenta growth factor. It has high affinity
and binds VEGF more tightly than other available VEGF bind-
ing agents (about 140 times that of ranibizumab). The binding
activity of 2 mg VEGF Trap-Eye at 83 days estimated to be com-
parable to the activity of 0.5 mg ranibizumab at 30 days (4). The
potential benefit of VEGF Trap-Eye is a sustained effect com-
pared to other anty-VEGF agents.

The phase | clinical trial assessing the therapeutic effect
of aflibercept was called Clinical Evaluation of Angiogenesis
in the Retina (CLEAR). It was a randomized, double-masked,
ascending dose, placebo-controlled study of 18 patients with
neovascular AMD who received either placebo or single doses
of VEGF Trap (0.3 mg/kg, 1.0 mg/kg or 3.0 mg/kg). Nguyen et
al. (5) found a dose-dependent decrease in the central retina
thickness. Because of a side effect — dose-dependent increase
in blood pressure, further studies of systemic VEGF Trap were
halted. In the CLEAR IT-1 study (phase I) a single intravitreal in-
jection of multiple doses of VEGF Trap-Eye was used (0.05 mg,
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0.15 mg, 1 mg, 2 mg, and 4 mg), and after 6 weeks resulted in
statistically significant gains in visual acuity and central retinal
thickness reduction (6,7).

The phase Il trial (CLEAR IT-2) demonstrated that VEGF
Trap-Eye is safe, well tolerated and highly effective in exuda-
tive AMD treatment. In this double-masked, prospective, ran-
domized, multi-center study, 157 patients with AMD were
treated with VEGF Trap-Eye in one eye during 52 weeks. Pa-
tients were divided into five groups and were initially treated
with either fixed monthly (0.5 mg, 2 mg) or quarterly (0.5 mg,
2.0 mg, 5.0 mg) doses for 12 weeks, and then continued to re-
ceive therapy at the same dose on the PRN (as needed) dosing
schedule. Patients were monitored for safety, retina thickness
measured by OCT (Optical Coherent Tomography), and visual
acuity. The best result was achieved in the group of patients
receiving four monthly doses of 2.0 mg VEGF Trap-Eye for 12
weeks and during the PRN dosing period, on average, only 1.6
additional injections. These patients exhibited a mean improve-
ment in visual acuity of 9.0 letters and mean decrease in retinal
thickness of 143 um at week 52 versus baseline. For all dose
cohorts combined, there was a 5.3 mean letter gain in visual
acuity and 130 um mean decrease in retinal thickness. Patients
from all dose groups received, on average, only two additional
injections of VEGF Trap-Eye over 40 weeks after 12 weeks fixed
dosing period (8-10).

The VIEW (VEGF Trap-Eye Investigation of Efficacy and
Safety in Wet AMD) program is a global, randomized, double-
masked, phase Il clinical trial evaluating VEGF Trap-Eye in the
treatment of the neovascular form of AMD, in comparison to the
current standard of care ranibizumab (Lucentis). The VIEW pro-
gram consist of two studies: the VIEW 1 study which is being
conducted in the United States and Canada by Regeneron and
the VIEW 2 study which is being led in Europe, Asia Pacific, Ja-
pan and Latin America by Bayer HealthCare. The studies gath-
ered 2457 patients, who were divided into groups and received
intravitreal injections of VEGF Trap-Eye on a schedule of 0.5 mg
every 4 weeks, 2 mg every 4 weeks, 2 mg every 8 weeks or
0.5 mg of ranibizumab every 4 weeks during the first year of
the study. In the second year of each study PRN dosing will
be evaluated. Data over 52 weeks of the study indicates that
all 3 VEGF Trap-Eye dose regiments, and, in particular, 2 mg
VEGF Trap-Eye dosed every 8 weeks, provided similar therapeu-
tic effects as ranibizumab. In the VIEW 1 study 96% of patients
receiving VEGF 0.5 mg monthly, 95% of patients receiving VEGF
2.0 mg monthly, and 95% of patients receiving VEGF 2.0 mg
every two months achieved maintenance of vision compared
to 94% of patients receiving ranibizumab 0.5 mg dosed every
month. In the international VIEW 2 study the comparisons were
similar. Additionally, in the VIEW 1 study, patients receiving
2 mg of VEGF Trap-Eye monthly achieved a statistically signifi-
cant greater mean improvement in visual acuity (10.9 letters),
compared to patients who received ranibizumab 0.5 mg every
month (8.1 letters). Visual acuity was measured as a score
based on the total number of letters read correctly on the Early
Treatment Diabetic Retinopathy Study (ETDRS) eye charts, and
maintenance of vision was defined as losing fewer than three
lines (equivalent to 15 letters). VEGF Trap-Eye was generally
well tolerated. The most common ocular adverse events not re-

lated to the underlying disease, were those associated with the
intravitreal injection procedure, e.g. conjunctival hemorrhage,
retinal hemorrhage, vitreous detachment, vitreous floaters and
eye pain. Serious ocular adverse reactions have occurred very
rare (<0,1% of intravitreal injections) and included endophthal-
mitis, traumatic cataract, and transient increased I0P. The most
frequent serious non-ocular side effects were typical of those
reported in this elderly population who receive intravitreal treat-
ment for wet AMD (11,12).

After these positive results, Beyer HealthCare and Regen-
eron are planning to submit regulatory application for market-
ing approval of VEGF Trap-Eye for wet AMD in Europe and the
US. The recommended VEGF Trap-Eye therapy begins with one
injection per month for three consecutive months, followed by
one injection every two months. This dosing regimen provide
efficient therapy for exudative AMD with a decreased risk for
adverse injection-related events. Simultaneously clinical trials
are being conducted to evaluate VEGF Trap-Eye in the treatment
of Central Retinal Vain Occlusion [GALILEO (13), COPERNICUS
(14)] and Diabetic Macular Edema [DA VINCI (15)]. Results
from all of these trials are promising and demonstrate the wide-
range of applications for VEGF Trap-Eye in ophthalmology (16).

References:

1. Yi X, Ogata N, Komada M et al.: Vascular endothelial growth
factor expression in choroidal neovascularization in rats. Lab In-
vest 1997, 235, 313-319.

2. Kwak N, Okamato N, Wood JM, Campochiaro PA: VEGF Is Ma-
jor Stimulator in Model of Choroidal Neovasularization. IVOS
2000, 41(10), 3158-3164.

3. Frank RN, Amin RH, Eliott D, Puklin JE, Abrams GW: Basic fi-
broblast growth factor and vascular endothelial growth factor
are present in epiretinal and choroidal neovascular membran.
Am J Ophthalmol 1996, 122, 393-403.

4, Stewart MW, Rosenfeld PJ: Predicted biological activity of in-
travitreal VEGF Trap. Br J Ophthamol 2008, 92(5), 667-668.

5. Nguyen QD, Shah SM, Hafiz G, Quinlan E, Sung J, Chu K, Ce-
darbaum JM, Campochiaro PA: CLEAR-AMD 1 Study Gro-
up. A phase | trial of an IV-administered vascular endothelial
growth factor trap for treatment in patients with choroidal neo-
vascularization due to age-related macular degeneration. Oph-
thalmology 2006 Sep, 113(9), 1522.e1-1522.e14.

6. Nguyen QD, Shah SM, Browning DJ, Hudson H, Sonkin P, Ha-
riprasad SM, Kaiser P, Slakter JS, Haller J, Do DV, Mieler WF,
Chu K, Yang K, Ingerman A, Vitti RL, Berliner AJ, Cedarbaum
JM, Campochiaro PA: A phase | study of intravitreal vascular
endothelial growth factor trap-eye in patients with neovascular
age-related macular degeneration. Ophthalmology 2009 Nov,
116(11), 2141-2148.e1.

7. An Exploratory Study of the Safety: Tolerability and Biological
Effect of Intravitreal Administration of VEGF Trap in Patients
With Neovascular Age-Related Macular Degeneration (phase 1),
Regeneron Pharmaceuticals. http://www.clinicaltrials.gov/ct2/
show/NCT00320775?term=VEGF+ Trap&rank=2

8. NiZ, Hui P: Emerging pharmacologic therapies for wet age-related
macular degeneration. Ophthalmologica. 2009, 223(6), 401-410.

9. Bayer Health Care and Regeneron Announce VEGF Trap-
-Eye Achieved Durable Improvement in Vision over 52 We-

ISSN 0023-2157 Index 362646




Emerging therapies for the treatment of wet age-related macular degeneration — VEGF Trap-Eye

10.

11.

12.

eks in a Phase 2. http://www.medicalnewstoday.com/artic-
les/119267.php

A Randomized, Controlled Study of the Safety: Tolerability and
Biological Effect of Repeated Intravitreal Administration of VEGF
Trap in Patients With Neovascular Age-Related Macular Dege-
neration (phase ll), Regeneron Pharmaceuticals. http://www.
clinicaltrials.gov/ct2/show/NCT00320788?term=VEGF + Tra-
p&rank=4

Vascular Endothelial Growth Factor(VEGF) Trap-Eye: Investi-
gation of Efficacy and Safety in Wet Age-Related Macular
Degeneration(AMD).  http://www.clinicaltrials.gov/ct2/show/
NCT00509795?term=VEGF + Trap&rank=23, http://www.clini-
caltrials.gov/ct2/show/NCT00637377?term=VEGF+Trap&
rank=24

Bayer and Regeneron Report Positive Top-Line Results of Two
Phase 3 Studies with VEGF Trap-Eye in Wet Age-related Ma-
cular Degeneration. http://investor.regeneron.com/releasedetail.
cfm?ReleaselD=532099

13.

14.

15.

16.

Vascular Endothelial Growth Factor (VEGF) Trap-Eye: /nvesti-
gation of Efficacy and Safety in Central Retinal Vein Occlusion
(CRVO)(GALILEQ). http://www.clinicaltrials.gov/ct2/show/NCT
01012973?term=vegf+trap+crvo&rank=1

Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investi-
gation of Efficacy and Safety in Central Retinal Vein Occlusion
(CRVO)(COPERNICUS) http://www.clinicaltrials.gov/ct2/show/
NCT00943072?term=vegf+trap+crvo&rank=2

DME And VEGF Trap-Eye: Investigation of Clinical Impact (DA
VINCI). http://www.clinicaltrials.gov/ct2/show/NCT007894777
term=vegf+trap+DME&rank=1

Helzner J: VEGF Trap Shows a Positive Response Drug effective
In wet AMD, CRVO and DME. Retinal Physician 2011 Jan/ Feb

The study was originally received 20.08.2011 (1336)/
Praca wptyneta do Redakcji 20.08.2011 (1336)/
Accepted for publication 31.10.2011/
Zakwalifikowano do druku 31.10.2011 r.

Reprint requests to/ Adres do korespondencii:
dr hab. n. med. Robert Rejdak
Klinika Okulistyki UM w Lublinie
ul. Chmielna 1
20-079 Lublin
e-mail: rrejdak@yahoo.com

Zapraszamy na naszg strone internetowg

www.okulistyka.com.pl

ISSN 0023-2157 Index 362646



