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Executive Summary:  

Aflibercept is a recombinant, decoy receptor human fusion protein.  It is also known as vascular endothelial growth factor (VEGF)-Trap and targets all forms of VEGF-A and placental growth factor (PIGF).  Aflibercept received FDA-approval for the treatment of neovascular (wet) age-related macular degeneration (ARMD).  As the dosing schema of aflibercept allows for less injections to be administered, compared to ranibizumab, the FDA granted a Priority Review.  Two phase 3 clinical trials were conducted: VIEW1 and VIEW2.  VIEW is an acronym for VEGF-Trap-Eye Investigation of Efficacy and Safety in Wet ARMD.
Efficacy

· Primary efficacy endpoint for VIEW1 and VIEW2 was a non-inferiority analysis of aflibercept vs. ranibizumab in patients who maintained vision at week 52

· Over a one-year period, aflibercept, given monthly for 3 consecutive doses, followed by doses administered every 8 weeks was shown to be non-inferior to ranibizumab, dosed every 4 weeks.

· Dosing aflibercept on an every 4 week schedule (13 doses/year) was not shown to be more beneficial than dosing monthly for 3 doses, followed by a dose given every 8 weeks (8 doses/year).

· Comparative trial results are based on fixed-dosing.  A 52-week trial to evaluate as-needed dosing is currently in progress.

· The outcomes related to the secondary endpoints (e.g. gain in ETDRS letters, change in CNV area and change in visual function-related quality of life) were similar in both VIEW1 and VIEW2 among all treatment arms.
Safety

· Most common Adverse Events (AEs) reported with aflibercept include conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, IOP increase
· Treatment-related AEs were noted to be similar  between aflibercept and ranibizumab in the comparative trials
· Systemic AEs, although appearing to be numerically higher, are comparable among all treatment groups.  Deaths occurring on study were not thought to be related to study medication.  The treatment arm with a higher death rate had less exposure to aflibercept compared to other treatment arms. 
· Regeneron has informed the FDA and the American Society of Retina Specialists (ASRS) that since the launch of aflibercept in November 2011, there have been 14 cases of ocular inflammation/non-infectious endophthalmitis.   
Introduction

The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating aflibercept (Eylea) for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.

Pharmacology/Pharmacokinetics

Aflibercept is referred to as a soluble decoy receptor that binds to both VEGF-A (Vascular Endothelial Growth Factor-A) and PIGF (Placental Growth Factor), which inhibits their activation.  Activation of these receptors leads to neovascularization and vascular permeability.
Absorption/Distribution

Aflibercept is given via intravitreal injection to exert effects locally within the eye.  A fraction of the dose will bind with endogenous VEGF within the eye and form an inactive aflibercept:VEGF complex.  Within the systemic circulation, aflibercept will be present in its free form (unbound) as well as a more predominant stable inactive form as an aflibercept:VEGF complex.
Following administration of a 2 mg dose, the mean Cmax of free aflibercept in the plasma was 0.02 mcg/mL (range: 0 – 0.054 mcg/mL), which was attained in 1 to 3 days.  Free aflibercept plasma concentrations were undetectable two weeks post-dose.  No accumulation was noted after repeated doses were given every 4 weeks.  The mean maximal plasma concentration of free drug is more than 100-fold lower than the amount needed to half-maximally bind systemic VEGF.
When aflibercept is given as an intravenous infusion, the Vd of free aflibercept is ~ 6 L.

Metabolism/Elimination

No drug metabolism studies have been conducted.  Elimination occurs through both target-mediated disposition by binding to free endogenous VEGF and metabolism through proteolysis.
After intravenous administration of 2-4 mg/kg aflibercept, the terminal t ½ of free aflibercept in plasma was ~ 5-6 days.
Renal Impairment
A subgroup of patients (n = 492) within a phase 3 trial, with varying degrees of renal impairment (mild, n = 120; moderate, n= 74; severe, n=16), were evaluated after given intravitreal flibercept every 4 or 8 weeks.  Pharmacokinetic analysis of this population indicated that there were no differences with respect to plasma concentrations of free aflibercept, therefore no dose adjustment is needed based on renal insufficiency.

FDA Approved Indication(s) 

Aflibercept is indicated for the treatment of neovascular (wet) Age-Related Macular Degeneration (ARMD). 
Potential Off-label Uses

This section is not intended to promote any off-label uses. Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).
Potential off-label uses of intravitreal aflibercept include Diabetic Macular Edema (DME), Branch Retinal Vein Occlusion (BRVO) and Central Retinal Vein Occlusion (CRVO).
Potential off-label uses of intraVENOUS aflibercept include various solid tumor types.  Several phase III clinical trials have been performed and await publication.  The VELOUR trial studied aflibercept combined with FOLFIRI versus FOLFIRI alone in patients with metastatic colorectal cancer who had previously been treated with a prior oxaliplatin-based regimen.  The VITAL trial compared aflibercept plus docetaxel versus placebo as second-line therapy for patients with locally advanced or metastatic NSCLC and the VANILLA trial compared aflibercept plus gemcitabine versus placebo plus gemcitabine in patients with metastatic pancreatic cancer.  The VENICE trial is currently evaluating aflibercept plus docetaxel/prednisone versus placebo plus docetaxel/prednisone in castrate-resistant prostate cancer with an estimated completion date of June 2012.  The most common intravenous dose of aflibercept studied has been 4 mg/kg. [2]
Current VA National Formulary Alternatives

Current VA formulary alternatives with the FDA-approval for treatment of ARMD include ranibizumab.  FDA-approved therapeutic options that are not listed on VA formulary include pegaptanib and verteporfin.  Off-label options for the treatment of ARMD include intravitreal bevacizumab.
Dosage and Administration

Aflibercept is available in a preservative-free, sterile, aqueous solution in a single-use, glass vial that contains one dose (2 mg/ 0.05 mL) in a 40 mg/mL solution.
The dose of aflibercept is 2 mg (0.05 mL) given via intravitreal injection every 4 weeks (monthly) for the first 12 weeks (3 months), followed by 2 mg (0.05 mL) given every 8 weeks (2 months).  Aflibercept 2 mg every 4 weeks (monthly) can be considered, but was not more efficacious when compared to doses given every 8 weeks.
Preparation for Administration
Inspect the contents within the glass vial.  If particulates, cloudiness or discoloration are visible, do not use the vial.

Using aseptic technique, the intravitreal injection should be performed using a 30-gauge x 1/2-inch injection needle.

The glass vial is for single-use only. See Prescribing Information for Figures 1-8 illustrations.
1. Remove the protective plastic cap from the vial.  
2. Clean the top of the vial with an alcohol wipe.

3. Remove the 19-gauge x 1 ½-inch, 5-micron filter needle from the pouch and remove the 1 mL syringe supplied in the carton from its pouch.  Attach the filter needle to the syringe by twisting it onto the Luer lock syringe tip.
4. Push the filter needle into the center of the vial stopper until the needle touches the bottom edge of the vial.

5. Using aseptic technique withdraw all of the aflibercept vial contents into the syringe, keeping the vial in an upright position, slightly inclined to ease complete withdrawl.

6. Ensure that the plunger rod is drawn sufficiently back when emptying the vial in order to completely empty the filter needle.

7. Remove the filter needle from the syringe and properly dispose of the filter needle. Note: the filter needle is NOT to be used for intravitreal injection.

8. Remove the 30-gauge x ½-inch injection needle from the plastic pouch and attach the injection needle to the syringe by firmly twisting the injection needle onto the Luer lock syringe tip.

9. When ready to administer, remove the plastic needle shield from the needle.

10. Holding the syringe with the needle pointing up, check the syringe for bubbles. If there are bubbles, gently tap the syringe with your finger until the bubbles rise to the top.

11. To eliminate all of the bubbles and to expel excess drug, SLOWLY depress the plunger so that the plunger tip aligns with the line that marks 0.05 mL on the syringe.

Administration

· The intravitreal injection should be given under controlled aseptic conditions, which include surgical hand disinfection, the use of sterile gloves, a sterile drape and sterile eyelid speculum (or equivalent).  
· Adequate anesthesia and a topical broad-spectrum microbicide should be given prior to the injection.

· Monitor patients for elevation in intraocular pressure immediately following the intravitreal injection.

· Appropriate monitoring may consiste of a check for perfusion of the optic nerve head or tonometry.  If required, a sterile paracentesis needle should be available.

· Following the injection, patients should be instructed to report any symptoms that may suggest endophthalmitis or retinal detachment without delay.  Examples of these symptoms include eye pain, redness, photophobia and blurred vision.

· Use one vial to treat a single eye.  If the contralateral eye requires treatment, a new vial should be used.  The aseptic sterile field, including syringe, gloves, drapes, eyelid speculum, filter and injection needles should be changed before administration.

· After injection, any unused product must be discarded.

· No special dose modification is required for any populations that have been studied (e.g. gender, elderly).

Efficacy 

Efficacy Measures

The primary outcome measure in the phase III trials was the proportion of patients that maintained vision at week 52.  Maintenance of vision was defined as a loss of fewer than 15 letters in the Early Treatment Diabetic Retinopathy Study (ETDRS) letter score compared to baseline.  

Secondary endpoints include the following:

(1) Change in Best Corrected Visual Acuity (BCVA) from baseline as measured by ETDRS letter score at week 52

(2) Gain of at least 15 letters from baseline to week 52

(3) Change in National Eye Institute 25-item Visual Function Questionnaire (NEI VFQ-25) score from baseline to week 52

(4) Change in Choroidal Neovascularization (CNV) area from baseline to week 52
(5) Change in Central Retinal Thickness (CRT) as assessed by optical coherence tomography (OCT)
Summary of efficacy findings 

· VIEW1 and VIEW2 assessed the efficacy of aflibercept compared to ranibizumab in preventing moderate vision loss in patients with wet ARMD.  Patients were randomized 1:1:1:1 to one of four regimens:

· Aflibercept 2 mg IVT every 4 weeks (A 2q4)

· Aflibercept 0.5 mg IVT every 4 weeks (A 0.5q4)

· Aflibercept 2 mg IVT every 4 weeks x 3, then every 8 weeks (A 2q8)

· Ranibizumab 0.5 mg IVT every 4 weeks (R 0.5q4)

· The phase 3 trials were designed to follow patients for 96 weeks; 52-week data was used to support FDA-approval

· Dosing during the first 52-weeks was based on a fixed schedule, during the second 52-weeks, dosing could be given every 4 to 12 weeks based upon the clinical assessment of a patient.

· Primary efficacy endpoint was a non-inferiority analysis of aflibercept vs. ranibizumab in patients who maintained vision at week 52

· All aflibercept groups achieved non-inferiority and clinical equivalence compared with monthly ranibizumab; the CIs of the difference between ranibizumab and each aflibercept group fell within the pre-specified 10% margin
· Secondary analysis endpoints were performed in the full analysis set (LOCF); only aflibercept 2 q4 patients (n = 304) in VIEW1 showed a statistically significant result with a gain of 10.9 vs. 8.1 letters (P=0.005) compared to ranibizumab
· All groups demonstrated rapid increases in BCVA within the first week, followed by incremental increases throughout the 52 weeks

· Resultant BCVA scores at 52 weeks were within 1 letter of each other in a pre-specified pooled analysis (A 2q8 group was within 0.3 letters of R q4)

· Proportion of patients showing improvement by gaining > 15 ETDRS letters from baseline to week 52 was similar among all treatment groups
· Vision-related quality of life improved in all groups in both VIEW1 and VIEW2 over the 52-week period

· All groups demonstrated a comparable reduction in the change in area of CNV

· Exploratory analyses found that a similar reduction in CRT, as assessed by OCT, among all groups, with a rapid reduction by week 4, which was maintained to week 52

· All regimens produced similar anatomic improvements in CRT

· The A 2q4 regimen had a numerically greater proportion of patients with absence of fluid on OCT at week 52 when compared to other groups; it is not noted if this difference is statistically significant

For further details on the efficacy results of the clinical trials, refer to Appendix:  Clinical Trials (page 12).

Adverse Events (Safety Data)

Endophthalmitis and Retinal Detachments

Intravitreal injections have been associated with endophthalmitis and retinal detachments. Eight patients developed endophthalmitis.  Retinal detachment was noted in < 1% of patients.  

Increase in Intraocular Pressure (IOP)

Acute elevations in IOP have been noted within 60 minutes of intravitreal injections, including aflibercept.  IOP increases that are sustained have also been reported after repeated injections with VEGF inhibitors.  IOP elevations were noted in ~ 1-4%, which resolved in most patients.
Thromboembolic Events

A potential risk of arterial thromboembolic events (ATEs) following intravitreal treatment with VEGF inhibitors exists.  These events are defined as nonfatal stroke, nonfatal myocardial infarction or vascular death (including deaths of unknown cause).  The incidence of ATEs in the wet ARMD clinical studies during the first year was 1.8% (32 of 1824) in the combined group of patients treated with aflibercept.  This compares to 1.7% (10 of 595) patients treated with ranibizumab.  No significant differences were noted between the treatment arms.
Injection Procedure-Related Events

Serious events related to the intravitreal injection procedure have occurred in < 0.1% of those receiving aflibercept.  These events include endophthalmitis, traumatic cataract and increased IOP.

Immunogenicity

In the phase III trials, the pre-treatment incidence of immune reactivity to aflibercept was 1-3% among all treatment groups.  At the 52-week point of the trials, antibodies to aflibercept were detected in a similar percentage range of patients.  No difference in safety or efficacy was apparent in patients regardless of reactivity status.

Deaths and Other Serious Adverse Events 

The incidence of ATEs, defined as nonfatal stroke, nonfatal myocardial infarction or vascular death (including deaths of unknown cause)  in the wet ARMD clinical studies during the first year was 1.8% (32 of 1824) in the combined group of patients treated with aflibercept.  

Common Adverse Events

Most common AEs (> 5%): conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, IOP increase

Other Adverse Events
The charts reflect exposure to aflibercept in 1824 patients with wet ARMD over a 12-month period.  Table 1 is a compilation of the most common adverse events noted within VIEW1 and VIEW2.  

Table 2 focuses on the Treatment-Emergent Adverse Event profile of the study populations. Of note, the ranibizumab arm of VIEW1 had a higher incidence of non-ocular serious adverse events (SAEs), while in VIEW2, the aflibercept arms had more non-ocular SAEs.  Statistical analyses were not performed comparing the treatment groups for SAEs.   It is not known if this numerical difference makes a difference statistically or clinically.  It may reflect the differences in the population demographics between VIEW1 and VIEW2.
There appear to be numerically more deaths in the aflibercept 2q8 arm of VIEW1 and a greater number of APTC ATE events and non-fatal myocardial infarction in the same arm of VIEW2.  None of the deaths were considered related to study medication.  Although the aflibercept 2q8 arm had a higher incidence of death reported, these patients had less exposure to drug.  The manufacturer states that the reported causes of death were consistent with what would be expected in an elderly population with ARMD.   Treatment-emergent APTC events were considered comparable among groups and comparable to reported rates in phase III ranibizumab trials.
Table #1: Most Common Adverse Reactions (> 1%) in Phase III Wet ARMD Studies
	AE
	A (n=1824), %
	R (N=595), %

	Conjunctival hemorrhage
	25
	28

	Eye pain
	9
	9

	Cataract
	7
	7

	Vitreous detachment
	6
	6

	Vitreous floaters
	6
	7

	IOP increase
	5
	7

	Conjunctival hyperemia
	4
	8

	Corneal erosion
	4
	5

	Detachment of the retinal pigment epithelium
	3
	3

	Injection site pain
	3
	3

	Foreign body sensation
	3
	4

	Increased lacrimation
	3
	1

	Blurred vision
	2
	2


Table #2: Serious Treatment-Emergent Ocular AEs: VIEW1 & VIEW2

	VIEW1
	A 2q4
	A 0.5q4
	A 2q8
	R 0.5 q4

	Ocular SAE, n (%)
	7 (2.3)
	6 (2.0)
	3 (1.0)
	10 (3.3)

	Non-ocular SAE, n (%)
	40 (13.2)
	50 (16.4)
	51 (16.8)
	57 (18.8)

	Death
	2 (0.7)
	2 (0.7)
	8 (2.6)
	5 (1.6)

	Any APTC ATE event, n (%)
	2 (0.7)
	7 (2.3)
	6 (2.0)
	5 (1.6)

	HTN
	25 (8.2)
	26 (8.6)
	31 (10.2)
	29 (9.5)

	VIEW2

	Ocular SAE, n (%)
	6 (1.9)
	5 (1.7)
	9 (2.9)
	9 (3.1)

	Non-ocular SAE, n (%)
	36 (11.7)
	37 (12.5)
	38 (12.4)
	26 (8.9)

	Death
	3 (1.0)
	2 (0.7)
	2 (0.7)
	2 (0.7)

	Any APTC ATE event, n (%)
	4 (1.3)
	5 (1.7)
	8 (2.6) 
	4 (1.4)

	HTN
	31 (10.0)
	22 (7.4)
	28 (9.1)
	29 (10.0)


APTC ATE = Anti-platelet Trialists’ Collaboration arteriothrombolic event; SAE = serious adverse event

For further details on the safety results of the clinical trials, refer to Appendix:  Clinical Trials (page 12).

Use in Specific Populations

Pregnancy

Aflibercept is pregnancy Category C.  Embryo-fetal toxicity was noted when aflibercept was given during organogenesis in pregnant rabbits at intravenous doses of 3 – 60 mg/kg.  External, visceral and skeletal malformations were observed in the fetuses.  There are no adequate and well-controlled studies in pregnant women. Aflibercept should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers

Aflibercept is not recommended during breastfeeding.  It is unknown if aflibercept is excreted in human milk, therefore a potential risk to a breastfed child cannot be excluded.  A decision to either discontinue nursing or treatment with aflibercept should be discussed with the mother, taking into account the therapeutic benefit the drug may have.
Contraindications

Aflibercept is contraindicated in patients with ocular or periocular infections, active intraocular inflammation or those with known hypersensitivity to aflibercept or any of its excipients.  Non-active ingredients include sodium phosphate, sodium chloride, polysorbate 20 and sucrose.
Warnings and Precautions

Endophthalmitis and Retinal Detachments
Intravitreal injections have been associated with endophthalmitis and retinal detachments.  Use proper aseptic injection technique when administering aflibercept.  Instruct patients to report any symptoms that may be suggestive of endophthalmitis and/or retinal detachment.  Stress the importance of reporting such symptoms without delay so that the appropriate management can begin immediately.

Increase in Intraocular Pressure (IOP)

Acute elevations in IOP have been noted within 60 minutes of intravitreal injections, including aflibercept.  IOP increases that are sustained have also been reported after repeated injections with VEGF inhibitors.  IOP and perfusion of the optic nerve head should be monitored and appropriately managed.

Thromboembolic Events

A potential risk of arterial thromboembolic events (ATEs) following intravitreal treatment with VEGF inhibitors exists.  These events are defined as nonfatal stroke, nonfatal myocardial infarction or vascular death (including deaths of unknown cause).  The incidence of ATEs in the wet ARMD clinical studies during the first year was 1.8% (32 of 1824) in the combined group of patients treated with aflibercept.  
Postmarketing Safety Experience

On February 13, 2012, the American Society of Retina Specialists (ASRS) posted an announcement concerning information that they received from Regeneron Pharmaceuticals, Inc.  The information included a letter to the FDA about 14 cases of ocular inflammation/non-infectious endophthalmitis that have been reported since the launch of aflibercept in November 2011.   In addition, the company received reports of one case of culture positive endophthalmitis, one case of corneal decompensation/toxic endotheliitis and one case of corneal decompensation with no evidence of inflammation.  These reports include a cluster of cases from a single practice. It is estimated that approximately 30,000 injections have been given since that time, resulting in an overall inflammation incidence rate of 0.047% per injection.  Regeneron notes that without the cluster occurring at the single practice site, the incidence rate is ~ 0.01%, which is within the reported incidence rate cited in the literature. [6]
Sentinel Events

No data at this time.
Look-alike / Sound-alike (LA / SA) Error Risk Potential

As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

LA/SA for generic name, aflibercept:  abatacept, etanercept, alefacept, aricept
LA/SA for trade name, Eylea™: Alli, Aleve, Alora
Drug Interactions

Drug-Drug Interactions

No known drug-drug interactions reported.
Drug-Lab Interactions

No known drug-lab interactions reported.
Acquisition Costs

When evaluating the costs of treating ARMD, it is important to have an understanding of the clinical data with respect to the treatment options.  VEGF-Inhibitors (VEGF-Is) have become the treatment of choice for neovascular ARMD.  
Photodynamic therapy, which involves the administration of verteporfin with an activating light source, has a recurrence rate of approximately 30%.  Therefore multiple treatments are often needed.  
There are now four VEGF-I’s available for the treatment of ARMD: pegaptanib, ranibizumab, bevacizumab and now aflibercept.  Pegaptanib has been compared to placebo with results that are comparable to photodynamic therapy.  In clinical practice, pegaptanib is not widely used.  The role of pegaptanib is unclear as trials with ranibizumab and bevacizumab have shown greater benefit.    Recent results from the Comparison of Age-Related Macular Degeneration Treatments Trials (CATT) indicate that ranibizumab is comparable to bevacizumab in ARMD [7].  Both ranibizumab and bevacizumab are considered to be standards of practice for this condition.  Aflibercept has been shown to be non-inferior to ranibizumab in this setting.
Pharmacoeconomic Analysis

Pharmacoeconomic analyses of aflibercept have not been performed to date.
Conclusions

Aflibercept is the third VEGF-inhibitor with FDA-approval for the intravitreal treatment of neovascular ARMD. Over a one-year period, aflibercept, given monthly for 3 consecutive doses, followed by a dose administered every 8 weeks was shown to be non-inferior to ranibizumab, dosed every 4 weeks.
Administering aflibercept on a more frequent basis, such as every 4 weeks, was not shown to be more beneficial than dosing monthly for 3 doses, followed by a dose given every 8 weeks.

Comparative trial results are based on fixed-dosing, which may not be consistent with real-world scenarios where patients are treated on an as-needed basis.  The continuation of the phase 3 trials, with focus on evaluating an as-needed dosing schema is currently in progress.

Based on the available data, aflibercept is comparable to ranibizumab given on an every 4-week treatment schedule.  Providers that treat on a fixed schedule may be able to reduce the number of intravitreal VEGF-Inhibitor injections to treat ARMD from 13 to 8 doses per year.
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Appendix:  Clinical Trials

A literature search was performed on PubMed/Medline (1966 to February 2012) using the search terms aflibercept, VEGF-Trap-Eye and Eylea. The search was limited to studies performed in humans and published in English language. Reference lists of review articles and the manufacturer’s AMCP dossier were searched for relevant clinical trials. All randomized controlled trials published in peer-reviewed journals were included.

Table #4 Phase 3 Data that Supported the FDA-Approval of Aflibercept
	Citation
	Data on file. Regeneron Pharmaceuticals, Inc. Aflibercept injection vs. ranibizumab in two phase 3 studies in age-related macular degeneration

	Study Goals
	Evaluate safety and efficacy of various doses and dosing regimens of aflibercept (A) compared with ranibizumab (R)

	Methods
	Study Design 

Two similarly-designed, prospective, multicenter, double-masked, randomized, parallel-group, active-controlled phase 3 studies (VIEW1 and VIEW2)

Primary endpoint: non-inferiority analysis of aflibercept vs. ranibizumab in the proportion of patients who maintained vision at week 52

Maintenance of vision defined as a loss of fewer than 15 letters in the ETDRS letter score compared to baseline

Secondary endpoints: change from baseline in BCVA as measured by ETDRS letter score at week 52; patients who gained at least 15 letters from baseline to week 52; change in NEI VFQ-25 score from baseline to week 52; change in CNV area from baseline to week 52
Design: randomized 1:1:1:1 ratio to 1 of 4 dosing regimens:

(1) Aflibercept 0.5 mg every 4 wks (0.5q4)

(2) Aflibercept 2 mg every 4 wks (2q4)

(3) Aflibercept 2 mg every 8 wks (2q8) + sham every 4 wks; after 3 initial monthly doses

(4) Ranibizumab 0.5 mg every 4 wks (Rq4)

Data Analysis

Primary analysis performed on per-protocol set applying the LOCF method.  Non-inferiority was proven because the 95% CI for the differences between the groups lay below the non-inferiority margin of 10%

	Criteria
	Inclusion criteria
Included were men and women > age 50 years; diagnoses of active primary subfoveal CNV lesions secondary to AMD (including juxtafoveal lesions that affect the fovea as evidenced by FA); ETDRS BCVA of 20/40 to 20/320 in study eye; CNV area occupies > 50% total lesion.

Exclusion criteria

Prior ocular or systemic treatment or surgery for neovascular AMD, except dietary supplements or vitamins; any prior or concomitant therapy with investigational agent to treat AMD; prior anti-VEGF therapy; prior systemic anti-VEGF therapy in prior 3 months; total lesion size > 12 disc areas (30.5 mm2); subretinal hemorrhages either > 50% of total lesion area or, if blood was under the fovea, 1 or more disc areas in size in the study eye
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	· All groups had similar reductions in CRT, with the greatest reduction by week 4; this effect was maintained until week 52
· Proportion of patients with absence of fluid on OCT in the A groups was similar to those in the R group

Adverse Events (AEs)

Most common AEs (> 5%): conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, IOP increase
AE

A (n=1824), %

R (N=595), %

Conjunctival hemorrhage

25

28

Eye pain

9

9

Cataract

7

7

Vitreous detachment

6

6

Vitreous floaters

6

7

IOP increase

5

7

Conjunctival hyperemia

4

8

Corneal erosion

4

5

Detachment of the retinal pigment epithelium
3

3

Injection site pain

3

3

Foreign body sensation

3

4

Increased lacrimation

3

1

Blurred vision

2

2

Serious Treatment-Emergent Ocular AEs: VIEW1 & VIEW2
VIEW1

A 2q4

A 0.5q4

A 2q8

R 0.5 q4

Ocular SAE, n (%)

7 (2.3)

6 (2.0)

3 (1.0)

10 (3.3)

Non-ocular SAE, n (%)

40 (13.2)

50 (16.4)

51 (16.8)

57 (18.8)

Death

2 (0.7)

2 (0.7)

8 (2.6)

5 (1.6)

Any APTC ATE event, n (%)

2 (0.7)

7 (2.3)

6 (2.0)

5 (1.6)

HTN

25 (8.2)

26 (8.6)

31 (10.2)

29 (9.5)

VIEW2

Ocular SAE, n (%)

6 (1.9)
5 (1.7)
9 (2.9)
9 (3.1)
Non-ocular SAE, n (%)

36 (11.7)
37 (12.5)
38 (12.4)
26 (8.9)
Death

3 (1.0)
2 (0.7)
2 (0.7)
2 (0.7)
Any APTC ATE event, n (%)

4 (1.3)
5 (1.7)
8 (2.6) 
4 (1.4)
HTN

31 (10.0)
22 (7.4)
28 (9.1)
29 (10.0)
APTC ATE = Anti-platelet Trialists’ Collaboration arteriothrombolic event; SAE = serious adverse event

	

	Conclusions
	Aflibercept dosed either on a monthly or every 2-month schedule resulted in efficacy similar to ranibizumab dosed monthly for the treatment of wet age-related macular degeneration.  Aflibercept and ranibizumab produced acceptable safety profiles.

	Critique
	Strengths
Randomized, double-masked, prospective, comparative study design;
52-week trial to assess non-inferiority

Limitations

Data is not yet available in a published, peer-reviewed format;
Data is based on a fixed-dosing schedule;
A 2q8-dosing equates to 7-8 doses/12 month period, not 6, as one might assume;
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