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The Epi-Rad90 Ophthalmic System 

 

Epimacular brachytherapy to treat wet AMD 

 

Date of Review: April 2010  

 

Manufacturer/ 
Distributor 

 

Epi-Rad90 Ophthalmic System, developed by NeoVista, Inc. In the 
European Union, it is called the VIDION® Anti-Neovascular 

Therapy (ANV®) System. 
 

Indication/ 
Regulatory Status 
 

In 2009, the FDA granted NeoVista an Investigative Device 
Exemption for compassionate use of the Epi-Rad90 system for 
patients with wet age-related macular degeneration (AMD). 

 

Affected 

Population 
 

AMD is a progressive, degenerative eye condition that robs people 

of their central vision. This limits or prohibits people from 
performing many daily activities (eg, driving, reading, recognizing 

faces) and, in most cases, causes increasing disability and 
eventually almost complete dependence on caregivers.  
 

In the United States, AMD is the leading cause of visual 
impairment and blindness in older adults. Today, approximately 

1.75 million Americans aged 40 and older suffer from AMD, and 
approximately 200,000 new cases of advanced AMD are identified 
each year. As America ages between now and 2020, the incidence 

of AMD will double. Importantly, about 7 million Americans have 
preclinical signs of the disease, defined as the presence of at least 

one druse (a yellowish deposit of degenerated RPE cells, 
inflammatory proteins, and extracellular material) ≥ 125 µm in 

diameter. 
 

Pathophysiology of AMD: Although the molecular mechanisms 
behind AMD are still being discovered, a primary contributing 

factor is how susceptible the retina is to oxidative damage. 
Because the retina has high oxygen consumption needs and is 
exposed to a lifetime of irradiation, this part of the eye is a site 

where significant amounts of reactive oxygen intermediates 
(ROIs) form. ROIs upregulate vascular endothelial growth factor 

(VEGF) in retina pigment epithelial cells (RPEs), which stimulates 
the formation of new, poorly functioning blood vessels. In 

addition, the hypoxic environment stimulates chemokines 
(inflammatory proteins).  
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Types of AMD: Two forms of AMD exist—wet and dry. The dry 

form, which represents 90% of all AMD cases, can convert to the 
wet form without warning. The wet form is always considered 
severe and almost always results in blindness if not treated.  

 
 Dry AMD (atropic AMD) occurs when the RPE thins and breaks 

down, impeding transport of nutrients and metabolites 
between the highly vascular choroid and photoreceptor cells 
(rods and cones) in the retina. As a result, drusen form in the 

Bruch’s membrane, and photoreceptors atrophy and die. These 
changes typically happen slowly and progressively over years. 

 
 Wet AMD (exudative AMD) occurs when the barrier properties 

of the Bruch’s membrane and the RPE are compromised. 

Structural defects impair nutrient and oxygen delivery to the 
macula. To reverse the hypoxic environment, new blood 

vessels (choroidal neovascularization, or CNV) grow into the 
extracellular space between the retina and RPE. The 
combination of mechanical displacement of photoreceptors 

plus leaks in the fragile new vasculature destroys 
photoreceptor cells in the macula. As a result, fluids, exudates, 

and/or blood collect in the subretinal space, coalescing into a 
disciform scar. Wet AMD has a sudden onset and is always 
considered severe. If not treated, the scarring almost always 

causes blindness. Even if some vision remains, patients are 
severely limited in what they can do independently. 

 
ICD-9-CM: 

362.50 Macular degeneration (senile) of retina, unspecified  
362.51 Nonexudative senile macular degeneration of retina  
362.52 Exudative senile macular degeneration of retina 

 
ICD-10: 

H35.3 Senile macular degeneration (atrophic) (exudative) 
 

Description 
 

General description: Brachytherapy is a type of radiation 
treatment administered by placing a radioactive material in close 
proximity to its target—in this case, near a choroidal lesion. The 

radiotherapy preferentially damages proliferating cells that 
contribute to vision loss. Brachytherapy, like other forms of 

radiation therapy, has both antiangiogenic and antifibrotic 
benefits. Epimacular brachytherapy is unique in that the radiation 
is delivered internally to the lesion site through an endoscopic 

probe. 
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Mechanism of action: Strontium 90 is sealed in a proprietary 
intraocular probe. Its beta radiation is delivered directly to a 
lesion via a channel made through the vitreous humor in the eye. 

The radiation targets proliferating (neovascular) cells, mature 
endothelium (choroidal lesion), fibroblasts, and angiogenic 

cytokine-producing inflammatory cells, causing irreparable 
damage to their DNA. By reducing inflammation, closing leaky 
capillaries, and slowing the growth of new blood vessels, the 

macula can start to return to its original position. As a side 
benefit, creating this channel improves oxygen tension, which 

enhances the effectiveness of the treatment. 
 
Route of administration: After the patient receives local 

anesthesia, the ophthalmologist performs a standard partial 
“core” vitrectomy to create a channel into the eye, which serves 

as the entry point for the probe. After using the “sealed” end of 
the endoscope to mark landmarks, the device is partially 
withdrawn (in the midvitreous cavity) to move the radiation 

source into “treatment” position. The device determines dosimetry 
calucations (2 to 5 minutes) based on variables associated with 

the lesion. The highly focal radiation penetrates the target area to 
a depth of 3 mm (~1/8 inch) and covers an area approximately 5 
mm in diameter. As soon as the treatment is finished, the 

radiation source is retracted to a locked and shielded “storage” 
position that protects the eye and facilitates safe removal. The 

procedure takes less than 1 hour.  
 

Dosage: An amount akin to the exposure from a chest x-ray—24 
Gy—is delivered to the center of the lesion. Because strontium 90 
has a very rapid falloff as distance increases from the source, the 

optic nerve receives only 2.4 Gy, and the lens 0.0006 Gy. 
 

Safety and Efficacy  More recently, 6-month preliminary results of the 
MERITAGE study were presented at the 2009 Retinal Physician 

Symposium. The 50 enrolled AMD patients had received as many 
as 23 anti-VEGF injections prior to receiving epimacular 
brachytherapy. To date, 88% of the patients have maintained 

visual acuity, a primary end point. At 6 months, 63% of the 
patients gained visual acuity, with one half of the patients gaining 

5 or more letters. Cataract progressions were noted in 6% of the 
patients; no patients experienced radiation retinopathy (Dugel 
2010). 
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A phase 2 (NVI-068) study of 34 treatment-naïve patients showed 

no toxicities from radiation exposure 12 months and 24 months 
following the procedure. The study will last 36 months to assess 
long-term safety. Approximately 15% of the people who 

experienced vision loss were diabetics, a variable that was 
eliminated in subsequent studies. 

 
Patients who received the 24-Gy dose during treatment gained 
4.4 letters of visual acuity compared to patients who received 15 

Gy and lost 1.0 letters. None of the patients had lost more than 
15 letters of visual acuity (3 lines, or a quantifiable change in 

quality of life) at 12 months. In addition, 76% of the patients who 
received the 24-Gy dose either had no loss or their vision 
improved slightly. In that same group, 29% of patients 

experienced vision gains of > 15 letters (Avila 2009). 
  

A phase 2 study (NVI-111), started in 2007, tested the Epi-Rad90 
system with 2 bevacizumab treatments; 18-month data show a 
mean improvement of 10.7 letters, with 44% of the patients 

gaining 15 or more letters and 8% gaining up to 30 letters. These 
results were significantly better than those achieved with 

epimacular brachytherapy alone, as shown in Table 1. At 1.5 
years after the procedure, 76% of patients had not needed any 
additional injections beyond what the protocol mandated. Patients 

will be followed for a third year. (Kupperman 2009) 
 

Table 1. Comparison of Epi-Rad90 system with and without 
bevacizumab 

 
Epi-Rad90 Systema  

(12 months) 
Epi-Rad90 System Plus Bevacizumabb 

(18 months) 

24 Gy +4.4 letters +10.7 letters 

15 Gy -1.0 letter N/A 
a NVI-068 study 
b NVI-111 study 
 
The results in Table 1 suggest that the Epi-Rad90 system and 

anti-VEGF therapy have synergistic effects: epimacular 
brachytherapy greatly decreases the frequency of injections 

needed, and the antiangiogenic treatment increases the 
effectiveness of the radioactive treatment.  

 
The primary adverse event documented so far in all trials is 
cataract formation, occurring within 12 months after the 

procedure in approximately 25% of patients treated. This effect is 
attributable to the vitrectomy required to gain access for the Epi-
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Rad90 system (Kupperman 2009).  

 

Competitive 

Environment 

While the goal of all radiation-related therapies is to destroy 

choroidal lesions while minimizing any damage to nearby tissues, 
competitors achieve that in different ways.  
 

Direct competition: Direct competitors of NeoVista’s Epi-Rad90 
system are described below. 

 
 The IRayTM stereotactic radiotherapy system (Oraya 

Therapeutics) delivers low-energy x-ray beams through the 

sclera onto the macula to treat CNV. A robotic positioning 
system and targeting algorithm sterotactically position the 

device for externally generated radiation delivery. Its I-Guide 
system ensures precise placement and shuts down the 
procedure if patient movement is detected. Unlike the Epi-

Rad90 system, the IRay system delivers 3 simultaneous beam 
fractions of 8 Gy, for a total dose of 24 Gy. The in-office 

treatment lasts only 10 to 20 minutes. A phase 2 clinical trial 
testing safety and efficacy of the IRay system (NCT01016873) 
has not yet started recruiting its anticipated cohort of 132 AMD 

patients.  
 

 Photodynamic therapy (PDT) utilizes a photosensitizing 
agent called Visudyne® (verteporfin; QLT, Inc.), which 
concentrates selectively in damaged areas of the retina. 

Intravenous administration of the agent is followed by 
treatment with low-fluence infrared laser that activates the 

agent and ablates the neovasculature. Fluence modulations as 
well as various combinations of drug treatments (eg, anti-
VEGF therapies and/or anti-inflammatories) are being tested in 

10 PDT clinical trials. PDT appears to have the greatest utility 
with “classic” CNV.  

 
 Transpupillary thermotherapy, or TTT (IRIDEX Corporation) 

treats AMD by using a modified diode laser to ablate damaged 
tissue in the choroid and retinal pigment epithelium. In 
contrast to PDT, which uses a cold laser over a short time (70 

to 80+ seconds), TTT uses heat over a longer period of time to 
ablate choroidal lesions. TTT results to date are mixed; it may 

have the most utility with occult subfoveal neovascularization. 
Three TTT clinical trials (phases 2 and 3) are recruiting 
(NCT00260403, NCT00541528, and NCT00680225).  
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Indirect competition: Indirect competitors of epimacular 

brachytherapy include 3 types of antiangiogenic agents, which 
target some or all isoforms of VEGF. MACUGEN® (pegaptinib; 
Eyetech, Inc.) was the first antiangiogenic agent that the FDA 

approved for treating AMD. It has largely been supplanted by 
LUCENTIS® (ranibizumab; Genentech USA, Inc.) as the only anti-

VEGF therapy that is FDA-approved for treating wet AMD. 
However, it is very expensive. Avastin® (bevacizumab; Genentech 
USA, Inc.) is used off-label to treat wet AMD. 

 

Cost 

Considerations 

The cost of treating wet AMD indefinitely with ranibizumab 

therapy is high—more than $2,000 per month or more than 
$72,000 over a 3-year period. 

 
According to the most recent cost study available, the direct cost 
for epimacular brachytherapy with the Epi-Rad90 system was 

approximately $13,700, including 2 bevacizumab treatments with 
the procedure. Additionally, about $4,000 for cataract surgery 

should be considered for the 25% of all patients who develop 
cataracts after this procedure.  
 

If all eligible patients had this procedure, the medical costs saved 
could translate into an $11.6 billion gain for the US economy over 

13 years. 
 

Current Status 
 

All current clinical trials for the Epi-Rad90 system are testing 
either anti-VEGF therapy alone or epimacular brachytherapy plus 
anti-VEGF therapy, as shown in Table 2.  

 
The CABERNET trial is for treatment-naïve patients, while the 3 

other studies are for patients who are either currently on or have 
failed in anti-VEGF treatment for epimacular brachytherapy.  
 

Table 2. Current clinical trials involving epimacular 
brachytherapy for patients with AMD 

 
Name/Est 

Completion 

Date 

Phase Participants Description 

MERITAGE 
01/11 

1/2 50 

For people who have been on anti-
VEGF therapy for at least a year 

and cannot currently maintain their 
vision without regular injections 

Treatment arms: Epi-Rad90 plus 
ranibizumab v EpiRad90 plus 
bevacizumab prn for 3 years 
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(NCT00809419) 

ROSE 
02/12 

2 20 

For people who have failed primary 
anti-VEGF therapy and have most 

recently been given ranibizumab or 

bevacizumab 
Treatment arms: Epi-Rad90 plus one 
ranibizumab treatment (NCT00679445) 

CABERNET 
04/11 

3 450 

For treatment-naïve patients 

Treatment arms: Epi-Rad90 treatment 
followed by 2 monthly ranibizumab 
treatments v 3 months of rnaibizumab, 
followed by quarterly treatments 
(NCT00454389) 

MERLOT 
11/14 

4 363 

For patients who already require 

frequent anti-VEGF injections 
Treatment arms: Epi-Rad90 plus 
monthly ranibizumab prn v monthly 
ranibizumab treatment prn 
(NCT01006538) 

 
 

Pricing 
Assumptions 

LEAVE BLANK  
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