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What’s Happening in AMD?

An Answer from AMD Alliance International

Based on Presentations 

at the 2007 Annual Meeting of the 
American Academy of Ophthalmology

The 2007 annual meeting of the American Academy of Ophthalmology was held in New Orleans, from November 9 – 13.  It included a 2-day retina subspecialty event, “Retina 2007: A View to the Future.”   This report is based on topics in age-related macular degeneration (AMD) research that were presented in symposia, workshops, papers, and poster sessions.  Topics for this report are mainly about AMD pathogenesis and therapies.

Genetic Risk Factors for AMD

The genetic complexity of AMD is becoming increasing clear.  Researchers are finding that although there is a high frequency of known AMD-causing gene variants in the population, many people with these variants do not develop AMD.  

It appears that the gene variants responsible for AMD are polymorphisms.  (A polymorphism is a common variation in the sequence of DNA among individuals.  A SNP is a “single nucleotide polymorphism” and refers to a single base change in a DNA sequence.)  Most cases of AMD are caused by polymorphisms on chromosomes 1 and 10.  On chromosome 1, the most common polymorphisms are in the gene that codes for complement factor H (CFH), associated with approximately 50% of all cases of AMD.  Several variants on chromosome 10 (e.g., PLEKHA1, LOC387715, HTRA1) also appear to have a strong association with AMD.  Additional candidate genes for AMD, and their function, are being identified.  

Researchers are developing ways to calculate risk of AMD based on environmental risk factors (i.e., smoking and body mass index) in addition to the known AMD associated polymorphisms contained within a person’s genome.  

Genetic-based Treatment of AMD

Researchers believe that the different genes responsible for AMD may account for the dissimilar treatment responses among patients.  The genes have different functions (e.g., complement regulation, lipid metabolism and transport, regulation of oxidative stress), which could possibly affect the success of anti-VEGF treatments—such as ranibizumab (Lucentis®) and bevacizumab (Avastin®)—or even laser treatments.  

Gregory S. Hageman, Ph.D., of the University of Iowa Carver College of Medicine, notes that drusen, the hallmark extracellular deposits in AMD, contain proteins associated with inflammation and are a by-product of complement regulation.  Milam Brantley, M.D., of Washington University School of Medicine in St. Louis, reported on recent results showing that patients who are homozygous for the CFH variant respond less well to Avastin than patients who are heterozygous for CFH.  New treatment modalities would tailor treatments based on a person’s gene variants.  In addition, during his Jackson Lecture, Dr. Ed Stone pointed out that as gene therapy progresses, precise phenotype/genotype correlation will be more important than ever before.

Nutritional Supplements and AMD

Despite recent meta-analyses suggesting that nutritional supplements for preventing advanced AMD are not effective
 and may even increase the risk of mortality
 and prostate cancer, Dr. Emily Chew (Deputy Director, Division of Epidemiology, National Eye Institute {NEI}) reiterated the NEI’s confidence regarding the results of the  Age-Related Eye Disease Study (AREDS), which demonstrated that the AREDS formulation of high dose antioxidant vitamins and mineral supplements reduces the risk of progression of AMD.  The supplements are thought to work by reducing oxidative damage to the retina caused by exposure to light.  Dr. Chew pointed to flawed comparisons or statistical methodology in the meta-analyses.  

A second AREDS study (AREDS2) will examine lutein/zeaxanthin (normally found in green leafy vegetables) and omega-3 fatty acids (found in fish oils) as nutritional supplements for preventing advanced AMD.  This will be accomplished by assessing the data on approximately 4,000 AREDS2 participants aged 50 to 85 years who at the time of enrollment have either bilateral large drusen or large drusen in one eye and advanced AMD (neovascular AMD or central geographic atrophy) in the fellow eye. 

According to Chew, “…the current recommendations for people with bilateral large drusen and those with advanced AMD in one eye is to take the AREDS-type supplements.”  She again stressed that people who are current smokers (or recently quit within one year) should avoid taking beta-carotene because of its association with lung cancer in people who smoke.

AREDS Shows Anti-AMD Advantage of Lower Intake of Refined Carbohydrates 

Researchers report that a diet low in refined carbohydrates may be advantageous for people at risk for advanced age-related macular degeneration.  They looked at dietary glycemic index (dGI) in men and women participating in the AREDS study.  Progression of AMD over eight years was greatest in the group with the highest dietary intake of refined carbohydrates.  The researchers estimate that nearly eight percent of cases of advanced AMD could be prevented by adopting a low-dGI.

ANCHOR Study Results Comparing Lucentis and Verteporfin PDT

The drug ranibizumab (Lucentis) is an anti-VEGF compound delivered by intravitreal injection to halt the proliferation of leaky blood vessels in the macula.  Verteporfin photodynamic therapy (PDT) is a laser treatment that uses a photochemical process to seal leaking abnormal new blood vessels.  Genentech’s ANCHOR study was designed to compare treatment with Lucentis to treatment with verteporfin (PDT) in patients with neovascular AMD.

The outcome, reported by Dr. Jeffrey Heier of Ophthalmic Consultants of Boston, was that visual acuity at 12 and 24 months is consistently better in patients treated with Lucentis.  Its superiority was evident even at one month and increased over time.  Visual acuity not only stopped falling, it also improved.  Dr. Heier sees no advantage in combination therapy (verteporfin PDT + Lucentis) for treating advanced AMD.  

Treating Today’s AMD Patient

· The recommended treatment schedule for Lucentis in patients with neovascular AMD, according to a panel of experienced retina specialists (David M. Brown, Philip Rosenfeld, Nancy Holecamp, and Tom S. Chang), is a monthly injection for three consecutive months and, in general, treatment afterwards that is dependent on the recurrence of fluid (e.g., diffuse edema, intra-retinal cysts, sub-retinal fluid, sub-RPE fluid) as shown by optical coherence tomography (OCT).  

· Other clinicians report treating every three months after the initial triad of injections, or even monthly in a prophylactic fashion.  Treatment regimens are not firmly established.  Retina experts say that they expect treatment will turn out to be highly individualized based on each patient’s unique biology.

· Principal Investigator Dan Martin (Emory) reported that the CATT  (Comparison of Age-Related Macular Degeneration Treatment Trials) clinical trial comparing ranibizumab (Lucentis)   bevacizumab (Avastin) is expected to help establish treatment parameters.  CATT will prospectively compare the results of 1,200 patients randomly assigned to receive bevacizumab or ranibizumab injections.  Enrollment is scheduled to begin in early 2008.  One-year results should be available in 2010.  

· Dr. Philip J. Rosenfeld of the Bascom Palmer Eye Institute described 2-year data from the PrONTO study showing the effect of Lucentis on macular thickness.  (PrONTO stands for the Prospective OCT Imaging of Patients with Neovascular Age-Related Macular Degeneration Treated with Intra-Ocular Lucentis study.)  Patients on average received 10 injections during the study period.  At the end of two years, mean retinal thickness had decreased by 215 µm and visual acuity had improved by 11.1 letters.

· OCT, was found to be excellent for revealing a dry or fluid-containing macula and retinal anatomy.  The newer high resolution spectral domain OCT technologies will require validation before being admitted as the new standard in FDA trials. Because functional loss and macular thickness as revealed by OCT appear to be correlated, researchers are expressing hope that retinal anatomy can be used as a biomarker of efficacy in clinical trials of drugs for treating AMD.  The correlation needs to be confirmed through additional studies.  

· The ultimate goal of treatment is to maximize and retain gains in visual acuity so that patients can regain or maintain their independence.   

_____________

Triple Therapy for AMD?  Bevacizumab + PDT + Steroids

The theory behind triple therapy is that abnormal blood vessel growth in AMD is caused by various mechanisms, only one of which would be impacted by anti-angiogenesis (anti-VEGF) therapies such as ranibizumab (Lucentis) and bevacizumab (Avastin).  Researchers are looking for an “ideal therapy” that would eradicate existing choroidal neovascularization (CNV), reduce inflammation, and reduce the concentration of VEGF in the retinal milieu.  This would combine photodynamic therapy, intravitreal steroid injections of dexamethasone, and bevacizumab.  

A study of 104 patients who received one cycle of triple therapy  showed a significant increase in visual acuity and a significant decrease in retinal thickness for as long as 56 weeks post-treatment.  (Only five patients required a second round of triple therapy due to ongoing CNV activity.)  The researchers concluded that triple therapy may offer a sustained benefit and may be preferred to anti-VEGF therapy alone, which requires more frequent injections.   For details regarding the triple therapy procedure, see Augustin AJ, et al., Triple therapy for choroidal neovascularization due to age-related macular degeneration: verteporfin PDT, bevacizumab, and dexamethasone.  Retina 2007;27:133-40.

(A quad therapy has also been proposed that would add vitrectomy to the above series.  Yet another adds beta radiation to the quad therapy.  There is widespread agreement that data for any form of combination therapy is currently insufficient and that additional studies are needed before recommendations can be made for treatment.)

________

Cost and Use of Bevacizumab vs.  Ranibizumab

Bevacizumab (Avastin) costs physicians approximately $45 per injection while ranibizumab (Lucentis) costs approximately $2,030.  In the USA, the co-pay from Medicare is $9 and $406, respectively.  Ranibizumab is FDA approved and has been proven safe and effective through a clinical trial process  Bevacizumab is FDA- approved for treatment of metastatic colorectal cancer and non-small cell lung cancer and has been used off-off label in the treatment of AMD.    Although they are different molecules, both are recombinant, humanized, monoclonal antibodies that neutralize vascular endothelial growth factor (VEGF). 
The question is whether the efficacy and safety of the two drugs is sufficiently equivalent to warrant using the less costly Avastin, and these questions can only be answered by   randomized clinical trials.  The NEI’s CATT trial is hoping to answer this question in a head-to-head comparison.

In a move which appears to be highly controversial in the United States (but has no impact outside the USA) , the drugs’ manufacturer, Genentech, has changed Avastin distribution channels so physicians in the USA may no longer purchase from compounding (repacking) pharmacies, but must purchase from either hospital pharmacies or wholesalers.  Although this procedural change was not announced at the AAO, it was the subject of much discussion.  While Genentech asserts that this distribution channel change in no way impacts access to Avastin,  characterizing the move as merely a change in purchasing source or administrative practice, American physicians appear to interpret this as an undue restriction.  In a spirit which was uncharacteristic of the rather dry clinician presentations which typically prevail at medical symposia, physician presentations also asserted that Genentech has overstated FDA concerns about manufacture of Avastin to ocular standards, and has fostered a climate of distrust through lack of consultation with the physician community.  As AMDAI has previously reported, Avastin presents a special dilemma which will only be resolved by the availability of randomized clinical trial evidence of the safety and efficacy of Avastin.

Beyond VEGF Inhibitors

Many clinicians feel that, for now, anti-VEGF therapy is the new standard of care for patients with neovascular age-related macular degeneration.  Intravitreal injections, which just a year ago were sending chills down the spine of patients and ophthalmologists, are now widely accepted.  Still, other possible therapeutic interventions are being investigated:   

· Complement cascade inhibition.  There is evidence that complement components C3a and C5a are present in drusen of patients with AMD and that these components can induce VEGF expression in vitro and in vivo.  Several complement inhibitors are in the pipeline. 

· Polyamine analogs.  Polyamines are required for cell growth and are present at high levels in rapidly growing tissues.  Researchers are finding that periocular injections of polyamine analogs can inhibit experimental blood vessel growth in AMD.   Phase 1 safety studies are underway.

· Nicotinic acetylcholine receptor antagonists.  Nicotine is a powerful stimulator of blood vessel growth.  It operates by exciting receptors on vascular endothelial cells.  A Phase 2 study of a nicotine receptor antagonist, in an ophthalmic solution, is underway comparing two concentrations to placebo in wet AMD.
· Nuclear factor kappa B inhibition.  Nuclear factor kappa B is a protein that helps control gene expression.  It is highly activated in inflammatory disease.  Compounds are being developed to down-regulate its overexpression in AMD.  A Phase 2 clinical trial is planned where nuclear factor kappa B inhibition will be used as an adjunct to Lucentis.
· Hypoxia-inducible gene RTP801 inhibition.  Hypoxia (oxygen deprivation) induces upregulation of the gene RTP801.  Inhibition of this gene using siRNA in experimental models controlled choroidal neovascularization.  A Phase 1 trial of a single intravitreal injection of the gene inhibitor is underway in patients with wet AMD. 

· Nonreceptor protein-tyrosine kinase inhibition.  Nonreceptor protein-tyrosine kinase plays a role in the response of tissues to pro-angiogenic proteins.  Nonreceptor protein-tyrosine kinase inhibitors have been shown to suppress VEGF-mediated angiogenesis.  A Phase 1 study in normal volunteers, completed in early 2007, suggested that topically applied inhibitor is well tolerated.  A pilot study is planned in patients with wet AMD.
· Targeting ocular inflammation.  Inflammation may trigger angiogenesis factors causing choroidal neovascularization.  Hence, in an open-label Phase 2 study, anti-inflammatory agents (Infliximab, Daclizumab, Sirolimus) are being tested in combination with anti-VEGF therapy for their capacity to inhibit progression of AMD.

· Tubulin blockage.  The protein tubulin is contained within endothelial cells of vasculature.  Tubulin blocking agents target pre-existing blood vessels.  Clinical trials using drops and oral administration are planned for wet AMD.

· Pigment epithelial derived factor (PEDF).  PEDF, secreted by the retinal pigment epithelium, has potent neuroprotective and anti-angiogenesis properties.  Adenovirus-mediated PEDF gene transfer has been shown to inhibit experimental choroidal neovascularization.  Its potential use in AMD was demonstrated in a Phase 1 clinical study.

· Integrin inhibition.  Integrins are cell surface receptors involved in cell-to-cell adhesion.  Several types of integrins are found on blood vessels in choroidal neovascularization.  Suppressing these receptors could prevent formation of abnormal blood vessels.  Phase 1 trials of a sustained-release integrin antagonist are being planned.

· Platelet-derived growth factor B (PDGF-B) inhibition.  PDGF-B is required for normal blood vessel growth and maturation.  Phase 1 studies are planned to test an anti-PDGF compound against neovascularization in AMD. 
Retinal Specialist and Vision Rehabilitation 

Research suggests that for many patients with AMD, visual function can be more important than visual acuity.  Difficulty reading is a primary complaint.  A recent two-center, randomized, wait-list controlled trial in a patient population with acuity <20/100 and > 20/500 showed that 12 hours of vision rehabilitation, when vision aids were provided,  had a positive effect on patient-perceived reading ability.  Comprehensive vision rehabilitation, as reported by Dr. Mary Lou Jackson, MEEI, Harvard Department of Ophthalmology,   addresses more than optical aids and specifically focuses on reading rehabilitation, activities of daily living, safety, participation in one's community and patient well-being. The AAO published a revised Preferred Practice Pattern for Vision Rehabilitation at the annual meeting (available at http://www.aao.org/education/guidelines/ppp/index.cfm   .   There is no doubt that, retinal specialists should consider adding vision rehabilitation to their recommendations for patients.

Further, findings from Genentech’s MARINA study show quality of life improvement in AMD patients treated with ranibizumab compared to sham-treated patients, measured by the VFQ-25 scale.  On a scale of 0 (worst) to 100 (best), ranibizumab-treated patients scored 10 or more points higher than sham-treated patients in measures of social functioning and mental health.  The outcome was independent of drug dose (0.3 mg or 0.5 mg).  The MARINA study was a Phase III study of 716 AMD patients treated once a month for two years.  The VFQ-25 is an abbreviated version of the 51-item National Eye Institute Visual Function Questionnaire (NEI-VFQ).  It is often used in clinical trials where patient satisfaction is an important factor
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