Aflibercept (Eylea) for Central Retinal Vein Occlusion
National Drug Monograph Addendum
VA Pharmacy Benefits Management Services, 
Medical Advisory Panel, and VISN Pharmacist Executives
The purpose of VACO PBM-SHG drug monographs is to provide a comprehensive drug review for making formulary decisions.  These documents will be updated when new data warrant additional formulary discussion.  Documents will be placed in the Archive section when the information is deemed to be no longer current.

Introduction
Retinal vein occlusion (RVO) is due to obstruction of the retinal venous system due to thrombus formation, external compression, or disease of the vein wall.  Classification of RVO is based on the location of retinal involvement; central RVO (CRVO) and branch RVO (BRVO).  Central RVO may be further classified as perfused (nonischemic) or non-perfused (ischemic) and has risk implications for development of neovascular complications. Conversion from non-ischemic to ischemic can occur in up to a third of patients.

Central RVO is usually thrombus related and involves the entire retina whereas BRVO is typically related to compression of the branch vein by retinal arterioles at the AV crossing points and involves a portion of the retina.  Branch RVO is more common and is generally associated with less severe consequences than CRVO.  

Complications of CRVO and BRVO include macular edema (ME) and neovascularization which contribute to vision loss.  Treatments that have been used include laser photocoagulation, intravitreal steroids, and intravitreal VEGF inhibitors.  The treatment of ME with macular grid laser photocoagulation has shown improvement in visual acuity in BRVO, but not in CRVO.  Intravitreal steroids such as dexamethasone implant and triamcinolone have shown improvement in visual acuity.  Based on indirect comparison, the VEGF inhibitors appear to be the most effective treatment for ME. Tables 1 and 2

Aflibercept is approved for treatment of macular edema due to CRVO.  Ranibizumab is also approved to treat macular edema due to CRVO; in addition, it is approved to treat BRVO.  At this time there are no published clinical data for use of aflibercept in BRVO; however, there is an ongoing trial.  Bevacizumab has been used off-label for several years to treat CRVO and BRVO.

Table 1: Pivotal 6-month Trials for Treatment of Macular Edema due to Central Retinal Vein Occlusion
	
	Aflibercept
	Ranibizumab
	Dexamethasone Implant

	
	COPERNICUS
N=189
	GALILEO
N=177
	CRUISE (N=392)
	GENEVA (N=437)

	Treatment Arms
	2mg
	SHAM
	2mg
	SHAM
	0.3mg
	0.5mg
	SHAM
	0.35mg
	0.7mg
	SHAM

	Mean change in Visual Acuity
	17.3
	-4
	18
	3.3
	12.7
	14.9
	0.8
	2
	0
	-2

	BCVA letter gain ≥ 15 (%pts)
	56.1
	12.3
	60.2
	22.1
	46.2
	47.7
	16.9
	18
	17
	12


Information not intended to be comparative as study conditions varied

Table 2: 1-year Data for Treatment of Macular Edema due to Central Retinal Vein Occlusion
	
	Aflibercept
	Ranibizumab
	Dexamethasone Implant
	Triamcinolone

	
	COPERNICUS
N=189
	GALILEO
N=177
	CRUISE (N=392)
	GENEVA (N=437)
	SCORE (n=271)

	Treatment Arms
	2mg
	SHAM
	2mg
	SHAM
	0.3mg
	0.5mg
	SHAM
	0.7mg
	SHAM
	1mg
	4mg
	Obser

	Mean change in Visual Acuity
	16.2
	7.8
	16.9
	3.8
	13.9
	13.9
	7.3
	2.3
	-1
	-1.2
	-1.2
	-12.1

	BCVA letter gain ≥ 15 (%pts)
	55.3
	30.1
	60.2
	32.4
	46.2
	47.7
	16.9
	0
	0
	26.5
	25.6
	6.8


Information not intended to be comparative as study conditions varied


VA Formulary Agents
Aflibercept 
Ranibizumab
Bevacizumab (off-label use with guidance for administration)

Dosing
The dose of aflibercept for CRVO is 2mg by intravitreal injection once monthly.

The labeling for aflibercept does not discuss duration of treatment.  In both clinical trials, monthly injections were administered for 6 months followed by as needed injections for an additional 6 months.  Questions remain as to how frequently should doses be administered after the initial monthly injections.

Efficacy
There are 2 pivotal trials (COPERNICUS and GALILEO) that evaluated aflibercept.  The trials were randomized, double-blind, and sham-controlled. For the initial 6-month phase, patients were randomized to aflibercept 2mg or sham administered once monthly for 6 months.

For the 6-month extension phase in COPERNICUS, all patients were evaluated monthly and injected with aflibercept 2mg as needed if protocol-specific retreatment criteria were met or given sham if criteria were not met.  In GALILEO, the aflibercept group received the drug on an as needed basis per protocol; however, the patients in the sham group continued to receive sham at all visits through week 52.  Two-year data from COPERNICUS are available.  In this extension, patients continued to receive as needed aflibercept as described during weeks 24-52.  Throughout this review, the PRN phase for groups originally randomized to monthly aflibercept then switched to PRN will be referred to as AFLIB/AFLIB PRN. Those originally randomized to sham then switched to PRN aflibercept will be referred to as Sham/AFLIB PRN.

In both trials, panretinal photocoagulation was allowed at discretion of investigator if there was progression to neovascularization.

The primary endpoint was the proportion of patients gaining ≥ 15 letters in best-corrected visual acuity (BCVA) using the Early Treatment Diabetic Retinopathy Study (ETDRS) chart.  Other endpoints included change in BCVA and central retinal thickness (CRT); proportion of patients progressing to neovascularization of anterior segment, optic disc or elsewhere in the fundus; and changes in vision-related quality of life using the National Eye Institute Visual Functioning Questionnaire-25 (NEI VFQ-25).

Entry criteria included: Macular edema due to CRVO diagnosed within 9 months of study, mean central subfield retinal thickness ≥ 250µm on optical coherence tomography (OCT), and BCVA 20/40 to 20/320 in study eye.  Exclusion criteria differed between the studies (Appendix 1).

The average age was approximately 63 years and the majority of patients had BCVA >20/200 and had a perfused retina.  The average time to diagnosis of CRVO was approximately 2.5 months.

In COPERNICUS the median time to the first aflibercept injection in the PRN phase was 68 days for aflibercept and 29 days for sham.  The mean number of injections during this phase was 2.9 and 3.9 for AFLIB/AFLIB PRN and Sham/AFLIB PRN respectively; from week 52-100, the mean number of injections was 3.3 and 2.9 respectively.  In GALILEO, the median time to the first aflibercept injection in the PRN phase was 83 days [95%CI 62-88] and the mean number of injections was 2.5± 1.7; approximately 2/3of patients received ≤ 3 injections.

Vision-related Outcomes
The percentage of patients that gained ≥ 15 letters and mean number of letters gained was significantly greater with aflibercept than with the sham group and fewer patients receiving aflibercept had lost letters.   These effects were maintained during the PRN phase.  Those who received sham for the first 24 weeks then aflibercept as needed had some improvement in vision but not to the extent as those who initially received aflibercept for the first 24 weeks.  At week 52, those in COPERNICUS who received Sham /AFLIB PRN had somewhat better outcomes than those in GALILEO who received sham for the entire 52 weeks (Table 3).

Subgroup analysis was done according to baseline BCVA >20/200 and <20/200, perfused vs. non-perfused, and diagnosis of CRVO < 2 months and > 2months.  Improvements in visual acuity were greater in those with BCVA 20/200 or worse and when diagnosis was < 2 months.  Baseline perfusion status did not affect response rate.

Table 3:  Visual Acuity
	
	COPERNICUS
	GALILEO

	
	24 weeks
	52 weeks
	24 weeks
	52 weeks

	
	AFLIB
	Sham
	AFLIB/
AFLIB PRN
	Sham/ 
AFLIB PRN
	AFLIB
	Sham
	AFLIB PRN
	Sham 

	BCVA letter gain (%)
≥ 15 letter gain 
≥10 letter gain
≥5 letter gain
	
56.1*
76.3
85.1
	
12.3
21.9
39.7
	
55.3*
77.2
81.6
	
30.1
46.6
58.9
	
60.2*
71.8
-
	
22.1
30.9
-
	
60.2*
71.8
-
	
32.4
38.2
-

	Lost ≥ 15 letters (%)
≥10
≥5
	1.8
1.8
4.4
	27.4
30.1
39.7
	5.3
5.3
7.0
	15.1
17.8
23.3
	-
7.8*
-
	-
25
-
	1.0
1.0
10.7
	14.7
23.5
44.1

	Mean change of letters
	17.3±12.8*
	-4.0±18
	16.2*
	7.8
	18*
	3.3
	16.9*
	3.8


BCVA=best corrected visual acuity
*significant vs. comparator (significance was not calculated for all outcomes)

In the 2-year data from COPERNICUS, the percentage of patients with ≥ 15 letter gain was 49.1% and 23.3% for the AFLIB/AFLIB PRN and Sham /AFLIB PRN groups respectively; the mean change in letters from baseline was 13.0 and 1.5.  This indicates that the effect in visual improvement diminishes after continued PRN dosing.
	
Anatomical Outcomes
The measurement of central retinal thickness (CRT) is used to quantify macular edema.  At baseline, mean CRT was approximately 665µm.  During the first 24 weeks, significantly greater improvement in mean CRT was observed with the aflibercept versus sham groups.  The improvement was maintained during the PRN phase.  At week 52, those in COPERNICUS who received Sham/AFLIB PRN had a lower CRT than those in GALILEO who received sham for the entire 52 weeks (Table 4).

During the first 6 months of COPERNICUS 6.8% of patients in the sham group and none in the aflibercept group developed neovascularization.  There were no additional cases during the PRN phase.  Four patients in the sham group underwent panretinal photocoagulation.  IN GALILEO, 5.8% of aflibercept and 8.8% of sham patients developed neovascularization at week 52 with half the cases occurring during the first 6 months.  Panretinal photocoagulation was needed in 1.9% and 4.4% of patients in the aflibercept and sham groups respectively. 
(Table 4)

Between weeks 52-100 in COPERNICUS, 5.3% of the AFLIB/AFLIB PRN and 8.2% of the Sham/AFLIB PRN patients developed neovascularization.  From baseline to week 100, 1.8% and 8.1% of patients underwent panretinal photocoagulation respectively.  There was no significant difference in CRT values between the 2 groups at week 100 (-390.0 vs. -343.3μm).

Table 4:  Results of Anatomical Outcomes
	
	COPERNICUS
	GALILEO

	
	24 weeks
	52 weeks
	24 weeks
	52 weeks

	
	AFLIB
	Sham
	AFLIB/
AFLIB PRN
	Sham/ 
AFLIB PRN
	AFLIB
	Sham
	AFLIB PRN
	Sham 

	CRT (µm)
Perfused at baseline
Nonperfused
	-457.2*
-450.0
-473.0
	-144.8
-81.8
-309.4
	-413.0
-
-
	-381.3
-
-
	-448.6*
-
-
	-169.3
-
-
	-423.5*
-
-
	-219.3
-
-

	Neovascularization n(%):
Any
Anterior segment
Optic disc
Retinal elsewhere
Anterior seg +elsewhere
Panretinal photocoag
	
0*
0
0
0
0
0
	
5 (6.8)
5 
0
0
0
4 (5.5)
	No additional cases during weeks 24-52
	
3 (2.9)
2
0
1
0
1
	
3 (4.4)
1
0
2
0
3
	
6 (5.8)
4
0
1
1
2 (1.9)
	
6 (8.8)
1
1
4
0
3 (4.4)


CRT= central retinal thickness
*significant vs. comparator (significance was not calculated for all outcomes)
Quality of Life
Clinically relevant improvement in the NEI VFQ-25 total score and subscale scores (near activities, far activities, and vision dependent activities) was observed with aflibercept compared to sham at weeks 26.  At 52 weeks, improvement in the COPERNICUS trial was significantly better with AFLIB/AFLIB PRN than Sham/AFLIB PRN.  At week 100, there was no significant difference in the NEI VFQ-25 total score between the 2 groups (6.3 vs. 3.6; p=0.26).  In GALILEO, the active treatment group continued to have significantly greater improvement than sham. 
(Appendix 1) 

Adverse Events
During the 52 weeks, fewer patients receiving aflibercept dropped-out of the study compared to sham (or Sham/ AFLIB PRN).  More patients in the sham groups (or Sham /AFLIB PRN) dropped out because of an adverse event (AE).  There were no drop-outs due to an AE during the first 24 weeks in the aflibercept monthly groups (Table 5).

Table 5:  Drop-Outs
	
	COPERNICUS
	GALILEO

	
	24 weeks
	52 weeks
	100 weeks
	24 weeks
	52 weeks

	
	AFLIB
	Sham
	AFLIB/
AFLIB PRN
	Sham/ 
AFLIB PRN
	AFIB/
AFLIB PRN
	Sham/ 
AFLIB PRN
	AFLIB
	Sham
	AFLIB PRN
	Sham 

	Discontinued study n(%)
	5 (4.3)
	14 (18.9)
	8 (7)‡
	17 (23)‡
	13 (11.3)^
	24 (32.4)^
	10 (9.4)
	15 (21.1)
	15 (14.2)‡
	19 (26.8)‡

	Discontinued due to AE n(%)
	0
	3 (4.1)
	0‡
	4 (5.4)‡
	4 (3.5)^
	4 (5.4)^
	0
	4 (5.6)
	4 (3.8)‡
	4 (5.6)‡


‡values represent dropouts over the entire 52 week period
^ values represent dropouts over the entire 100 week period

The most commonly reported adverse events during the 6-month studies (combined results) were eye pain, conjunctival hemorrhage, and increased intraocular pressure (Table 6).  

Table 6:  Ocular Adverse Events ≥ 1% from 6-month Studies (COPERNICUS + GALILEO)
	
	AFLIBERCEPT (N=218) 
	SHAM (N=142) 

	Eye pain 
	13% 
	5% 

	Conjunctival hemorrhage 
	12% 
	11% 

	Intraocular pressure increased 
	8% 
	6% 

	Corneal erosion 
	5% 
	4% 

	Vitreous floaters 
	5% 
	1% 

	Conjunctival hyperemia 
	5% 
	3% 

	Foreign body sensation in eyes 
	3% 
	5% 

	Vitreous detachment 
	3% 
	4% 

	Lacrimation increased 
	3% 
	4% 

	Injection site pain 
	3% 
	1% 

	Vision blurred 
	1% 
	<1% 


Data obtained from product package insert

Serious AEs
During the first 6 months, there were fewer patients with ≥1 ocular serious AE (SAE) in the aflibercept groups than sham.  However, during the PRN phase (weeks 24-52) of GALILEO and (weeks 52-10) of COPERNICUS, more patients in the AFLIB/AFLIB PRN arms versus comparator arms had ocular SAEs (Table 7).  









Table 7: Ocular Serious Adverse Events
	
	Weeks 0-24
	Weeks 24-52
	Weeks 52-100

	COPERNICUS
	Aflibercept: 
 4/114 (3.5%) with ≥1 SAE
Visual acuity reduced (n=1); retinal artery occlusion (n=1); endophthalmitis (n=1); corneal abrasion (n=1)

Sham:  
10/74 (13.5%) with ≥1 SAE
Glaucoma (n=2); iris neovascularization (n=2); reduced visual acuity (n=1); vitreous hemorrhage (n=4); retinal hemorrhage (n=2); retinal tear (n=1); retinal vein occlusion (n=1)
	AFLIB/AFLIB PRN:  
3/110 (2.7%) with ≥1 SAE
Vitreous hemorrhage (n=1); retinal vein occlusion (n=1); cataract (n=1); cystoid macular edema (n=1)

Sham/AFLIB  PRN):  
2/60 (3.3%) with ≥1 SAE
Vitreous hemorrhage (n=1); glaucoma (n=1); retinal tear (n=1); cataract (n=1)
	AFLIB/AFLIB PRN:  
7/110 (6.4%) with ≥1 SAE
Retinal vein occlusion (n=1); cataract (n=3); cystoid macular edema (n=2); macular edema (n=1); retinal vascular disorder (n=1); reduced visual acuity (n=1)

Sham/AFLIB PRN:  
None

	GALILEO
	Aflibercept:  
2/104 (1.9%) with ≥1 SAE
Iris neovascularization (n=1); vitreous detachment (n=1)

Sham:  
5/68 (7.4%) with ≥1 SAE
Glaucoma (n=1); macular edema (n=2); reduced visual acuity (n=1); vitreous hemorrhage (n=1)
	AFLIB PRN:  
8/97 (8.2%) with ≥1 SAE
Macular edema (n=4); reduced visual acuity (n=1); vitreous hemorrhage (n=1); macular fibrosis (n=1); macular ischemia (n=1); retinal detachment (n=1); retinal vein occlusion (n=1)

Sham:  
2/57 (3.5%) with ≥1 SAE
Glaucoma (n=1); vitreous hemorrhage (n=1)
	Not applicable



Thromboembolic Events
There is a potential risk of arterial thromboembolic events (nonfatal stroke, nonfatal myocardial infarction, vascular death, deaths of unknown cause) following intravitreal use of VEGF inhibitors.  Events reported during COPERNICUS are shown in Table 8. There were no events reported over the 52 weeks in the GALILEO trial.

Table 8: Thromboembolic Events in COPERNICUS
	Weeks 1-24
	Weeks 24-52
	Weeks 52-100

	AFLIB
	Sham
	AFLIB/AFLIB PRN
	Sham/AFLIB PRN
	AFLIB/AFLIB PRN
	Sham/AFLIB PRN

	0
	n=1 fatal MI
n=1 fatal arrhythmia
	N=1 nonfatal MI^
	N= 1 carotid artery stenosis
	N=1 nonfatal MI^
N=1 nonfatal stroke
	0


^event occurred in same patient
Endophthalmitis
Across both the CORPERNICUS and GALILEO trials, there was 1 case of endophthalmitis reported in a patient receiving aflibercept (week 0-24) which was culture positive for coagulase-negative Staphylococcus and was considered to be related to intravitreal injection.  There were no cases were reported in the sham groups.  

Based on post-marketing information, more than 1,000,000 doses of aflibercept have been administered in the U.S. from November 2011-December 2013.  The spontaneous reporting rate of any cases of intraocular inflammation was approximately 0.04% per injection.  Among the reported cases, approximately 7% were reported as culture positive endophthalmitis.  No common cause has been identified across the reported cases.

There are no direct comparison of aflibercept and other VEGF inhibitors for CRVO.  In head-to-head trials comparing aflibercept and ranibizumab for wet age-related AMD, the rate of clinically important intraocular inflammation for aflibercept was 0.05% per injection (14 cases/26,366 injections); the rate for ranibizumab was 0.09% per injection (9 cases out of 9,805 injections).






Deaths
In COPERNICUS there were 4 deaths that occurred in the sham and Sham/AFLIB PRN groups (Table 9).  No deaths occurred in the AFLIB or AFLIB/AFLIB PRN groups or in any of the groups in the GALILEO trial.


Table 9: Deaths Reported in COPERNICUS
	Weeks 1-24
	Weeks 24-52
	Weeks 52-100

	AFLIB
	Sham
	AFLIB/AFLIB PRN
	Sham/AFLIB PRN
	AFLIB/AFLIB PRN
	Sham/AFLIB PRN

	0
	n=1 fatal MI
n=1 fatal arrhythmia
	0
	N=1 arrhythmia
	0
	N=1 pneumonia



Comparative Cost
Please refer to VA pricing sources for updated information.
Conclusions
The VEGF inhibitors have become first-line treatment for macular edema due to retinal vein occlusion.  At this time, aflibercept is approved for CRVO; however, studies are ongoing in BRVO.  Aflibercept was shown to improve visual acuity.  Fewer patients receiving aflibercept developed neovascularization or required panretinal photocoagulation versus those receiving sham treatment.  There are no trials in RVO at this time directly comparing aflibercept to ranibizumab or bevacizumab so it is uncertain if there are differences in efficacy and safety between agents.
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Appendix 1:  Aflibercept for Central Retinal Vein Occlusion
	Study
	Entry Criteria
	Treatment Intervention
	Baseline/Demographics
	Results

	Boyer 2012
COPERNICUS Study

R, DB (examiners were masked to patient tx arm), sham controlled

6 months
N=189 eyes


Brown 2013
COPERNICUS Study

1 year
	Inclusions
≥18 years old
Macular edema due to CRVO dx within 9 months of study
Mean central subfield retinal thickness ≥ 250µm on OCT
BCVA 20/40 to 20/320 in study eye

Exclusions
h/o vitreoretinal surgery in study eye; current bilateral RVO; prior panretinal or macular laser photocoagulation; other causes of decreased visual acuity; ocular conditions with poorer prognosis in fellow eye; h/o or presence of DME, AMD, or diabetic retinopathy; use of intraocular or periocular steroids or antiangiogenic tx in study eye at any time or in the fellow eye in the past 3 months; iris neovasc, vitreous hemorrhage, traction retinal detachment, or preretinal fibrosis involving the macula; vitreomacular traction or epiretinal membrane that significantly affected central vision; ocular inflammation, uveitis; any intraocular surgery in preceding 3 months; aphakia, uncontrolled glaucoma, HTN, or DM; spherical equivalent of a refractive error of more than -8 diopters; myopia; infectious blepharitis, keratitis, scleritis, or conjunctivitis; CVA or MI in preceding 6 months; other conditions that may interfere with interpretation of the results or increase the risk of complications
	3:2 randomization by geographic region and baseline BCVA score

AFLIB 2mg (n=115)
Sham (n=74)
Administered monthly x 6 mos.

Panretinal photocoagulation allowed at discretion of investigator if progression to anterior segment neovasc, neovasc of disc, or neovasc elsewhere

No other systemic or local meds for treating CRVO in the study eye was allowed for 52 weeks

Between weeks 24-52 all patients evaluated monthly and injected with AFLIB prn if protocol-specific retreatment criteria were met** or given sham if criteria not met

**>50µm increase in CRT on OCT; new or persistent cystic retinal changes or subretinal fluid on OCT or persistent diffuse edema ≥250µm in the central subfield on OCT; loss of ≥5 letters from best prior measurement in conjunction with any increase in CRT; increase of VA between the current and most recent visit of ≥ 5 letters
	Age (yrs): 66.3±13.9
Males (%): 57
White (%): 78.6
Geographic North America (%): 85
BCVA >20/200 (%): 75.4
BCVA≤ 20/200 (%): 24.6
Mean CRT (µm): 665.8±239.8
Mean visual acuity (ETDRS) letter score: 50.0 ±14.1
Retinal perfusion status (%):
· Perfused: 67.9
· Nonperfused: 15.5
· Indeterminate: 16.5
Mean IOP (mmHg): 15.1±3.1
Time since CRVO dx (mo): 2.4±2.8
CRVO dx time ≤ 2mo (%): 62
CRVO dx time >2 mo (%): 37.4
NEI-VFQ-25 scores:
· Total: 77.71±16.03
· Near activities: 70.25±21.23
· Distance activities: 76.8±21.22
· Vision dependent: 83.07±26.2
		
	Week 24
	Week 52

	
	AFLIB
	Sham
	AFLIB/
AFLIB PRN
	Sham/
AFLIB PRN

	d/c study n(%)
	5 (4.3)
	14 (18.9)
	8 (7)‡
	17 (23)‡

	d/c due to AE n(%)
	0
	3 (4.1)
	0‡
	4 (5.4)‡

	d/c due to tx failure n(%)
	0
	4 (5.4)
	0‡
	4 (5.4)‡

	BCVA letter gain (%)
≥ 15 letter gain 
≥10 letter gain
≥5 letter gain
	
56.1*
76.3
85.1
	
12.3
21.9
39.7
	
55.3*
77.2
81.6
	
30.1
46.6
58.9

	Lost ≥ 15 letters (%)
≥10
≥5
	1.8
1.8
4.4
	27.4
30.1
39.7
	5.3
5.3
7.0
	15.1
17.8
23.3

	Mean change of letters
	17.3±12.8*
	-4.0±18
	16.2*
	7.8

	CRT (µm)
Perfused at baseline
Nonperfused 
	-457.2*
-450.0
-473.0
	-144.8
-81.8
-309.4
	-413.0
-
-
	-381.3
-
-

	Neovascularization n(%):
Any
Anterior segment
Optic disc
Retinal elsewhere
Panretinal photocoag 
	
0*
0
0
0
0
	
5 (6.8)
5 (6.8)
0
0
4 (5.5)
	No additional cases during week 24-52

	NEI-VFQ-25  scores:
Total 
Near 
Far
Vision depend
	
7.2*
8.3
6.1
7.1
	
0.7
1.8
-0.6
1.1
	
7.5
11.4
8.5
6.0
	
5.1
8.3
3.8
1.4

	Number of injections (mean±SE)
	-
	-
	2.7±0.2
	3.9±0.3

	Median time to 1st inj (d)
	-
	-
	68
	29


*Significant difference
ⱡ values represent dropouts over the entire 52 week period






Appendix 1 Continued 
	Study
	Entry Criteria
	Treatment Intervention
	Baseline/Demographics
	Results

	Holtz 2013
GALILEO Study
R, DB, sham controlled

6 months
N=177


Korobelnik 2013
GALILEO Study
1 year
	Inclusions
≥18 years old
Macular edema due to CRVO dx within 9 months of study
Mean central subfield retinal thickness ≥ 250µm on OCT
BCVA 20/40 to 20/320 in study eye

Exclusions
Pregnant; uncontrolled glaucoma (IOP ≥25mmHg), filtration surgery; bilateral manifestation of RVO; iris neovascularization, prior tx with VEGF agents; panretinal or macular laser photocoagulation; intraocular steroids





	3:2 randomization by geographic region and baseline BCVA score

AFLIB 2mg (n=103)
Sham (n=68)
Administered monthly x 6 mos.

Panretinal photocoagulation allowed at discretion of investigator if progression to anterior segment neovasc, neovasc of disc, or neovasc elsewhere

No other systemic or local meds for treating CRVO in the study eye was allowed for 52 weeks

Between weeks 24-52 patients in the AFLIB group  evaluated monthly and injected with AFLIB prn if protocol-specific retreatment criteria were met** or given sham if criteria not met
Patients in the sham group continued to receive sham at all visits through week 52

**>50µm increase in CRT on OCT; new or persistent cystic retinal changes or subretinal fluid on OCT or persistent diffuse edema ≥250µm in the central subfield on OCT; loss of ≥5 letters from best prior measurement in conjunction with any increase in CRT; increase of VA between the current and most recent visit of ≥ 5 letters
	Age (yrs): 61.5±12.9
Males (%): 55.6
White (%): 71.9
Geographic Europe (%): 70.8
BCVA >20/200 (%): 83.0
Mean CRT (µm): 665.5±231
Mean visual acuity (ETDRS) letter score: 52.2 ±15.7
Retinal perfusion status (%):
· Perfused: 83.6
· Nonperfused: 8.2
· Indeterminate: 8.2
Mean IOP (mmHg): 14.9±2.7
Time since CRVO dx (days): 81.8±85.4
CRVO dx time ≤ 2mo (%): 52.6
CRVO dx time >2 mo (%): 46.2



		
	6-months
	1-year

	
	AFLIB
	Sham
	AFLIB PRN
	Sham PRN

	d/c n(%)
	10(9.4)
	15 (21.1)
	15 (14.2)‡
	19 (26.8)‡

	d/c due to AE n(%)
	0
	4 (5.6)
	4 (3.8)‡
	4 (5.6)‡

	d/c due to tx failure n(%)
	0
	5 (7.0)
	0‡
	6 (8.5)‡

	BCVA letter gain (%)
≥ 30 letter gain 
≥15 letter gain
≥10 letter gain
	
-
60.2*
71.8
	
-
22.1
30.9
	
14.6
60.2*
71.8
	
7.4
32.4
38.2

	Lost > 15 letters (%)
>10
>0
	-
7.8*
-
	-
25
-
	1.0
1.0
10.7
	14.7
23.5
44.1

	Mean letter gain
	18*
	3.3
	16.9*
	3.8

	CRT (µm)
	-448.6*
	-169.3
	-423.5*
	-219.3

	Neovascularization n(%):
Any
Anterior segment
Optic disc
Retinal elsewhere
Anterior seg +elsewhere
Panretinal photocoag 
	
3 (2.9)
2
0
1
0
1
	
3 (4.4)
1
0
2
0
3
	
6 (5.8)
4
0
1
1
2 (1.9)
	
6 (8.8)
1
1
4
0
3 (4.4)

	NEI-VFQ-25  scores:
Total 
Near 
Far
Vision depend
	
7.5*
10.4*
6.3
3.7
	
3.5
1.6
2.4
2.4
	
7.8*
12.2*
8.4*
3.8
	
4.5
5.0
3.9
3.1

	Mean no. of injections 
	-
	-
	2.5±1.7
	N/A

	Median time to 1st inj (d)
	N/A
	N/A
	83
	N/A

	Those completing 52 wks who had ≤3 injections 
(n/N %)
	
	
	64/91 (70.3)
	N/A


*Significant difference
‡values represent dropouts over the entire 52 week period






