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A Sticky Situation:  
The Effect of the 
Vitreomacular Interface 
on Neovascular AMD 
Treatment

N
eovascular age-related macular degeneration (AMD) 
is the leading cause of vision loss and blindness in 
patients older than 60 years in the United States. 

Before the advent of anti-VEGF agents, the natural history 
of neovascular AMD was a rapid decline in vision with 
a resultant disciform scar and poor central vision. The 
phase 3 MARINA and ANCHOR trials showed not only 
that intravitreal administration of ranibizumab (Lucentis, 
Genentech) could maintain visual acuity in patients with 
wet AMD, but also that treatment often led to improve-
ment in vision, with a mean increase of 6 to 11 letters.1,2 
Subsequently, the VIEW 1 and 2 studies established the 
noninferiority of intravitreal aflibercept (Eylea, Regeneron) 
to ranibizumab in the treatment of neovascular AMD.3 
Finally, the CATT and IVAN studies4,5 established that 
bevacizumab (Avastin, Genentech) and ranibizumab had 
similar levels of efficacy when used as monthly intravitreal 
injections. 

Protocols for neovascular AMD treatment include 
monthly, as-needed (PRN), and treat-and-extend (TAE) reg-
imens. TAE is now the most commonly utilized treatment 
protocol for wet AMD, with more than three-quarters of 
responders to the 2014 Preferences and Trends Survey of 
the American Society of Retina Specialists using this regi-
men. Several retrospective studies have demonstrated the 
efficacy of a TAE protocol, and the prospective LUCAS trial 
has shown similar data at 1 year.6

Despite the excellent efficacy of anti-VEGF agents in 
many patients with neovascular AMD, some patients do 
not respond completely or continue to progress and lose 

vision over time despite maximal anti-VEGF therapy. There 
is an ongoing effort to identify personal characteristics 
that may elucidate, influence, or predict one’s response to 
anti-VEGF therapy. 

ROLE OF VMA
In an attempt to better understand these differences in 

response to anti-VEGF therapy, the focus of current study 
has turned to an evaluation of the vitreomacular interface. 
Higher rates of vitreomacular adhesion (VMA) and lower 
rates of posterior vitreous detachment (PVD) are found in 
eyes with neovascular AMD compared with either healthy 
eyes or those with dry AMD.7-9 What is not known is 
whether VMA influences the development of wet AMD or 
whether wet AMD promotes VMA.

The EXCITE trial included a subgroup analysis10 of 
251 patients in which the influence of the vitreomacular 
interface on wet AMD treatment was investigated. Based 
on findings from time-domain optical coherence tomog-
raphy (TD-OCT), patients were divided into three groups: 
those with PVD, those with release of vitreomacular con-
tact, and those with VMA. The study found that in patients 
with a PVD, there was no significant difference in visual 
acuity in patients treated monthly or quarterly. Conversely, 
in patients with release of vitreomacular contact or with 
VMA, quarterly treatment resulted in significantly inferior 
visual acuity gains compared with monthly treatment. The 
study concluded that patients with VMA might need more 
intensive treatment to achieve similar visual acuity results.

We performed a study11 to determine the influence of 
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the vitreomacular interface on treatment outcomes in 
patients with neovascular AMD treated with anti-VEGF 
agents using a TAE protocol. This was a retrospective, 
consecutive case series of 204 eyes of 181 patients with 
new-onset neovascular AMD. Patients were divided into 
two groups based on spectral-domain optical coherence 
tomography findings: those with no VMA (non-VMA) 
and those with VMA. Mean age in the non-VMA group 
was 81.9 and in the VMA group 75.3. In the non-VMA 
group, mean pre-treatment visual acuity was 20/133 
and mean central retinal thickness (CRT) was 350.5 µm; 
in the VMA group, the numbers were 20/145 and 371.8 
µm, respectively. Use of bevacizumab, ranibizumab, and 
aflibercept was similar between the groups.

Visual acuity in both groups improved significantly 
from baseline at years 1 and 2. The non-VMA group 
improved to 20/83 at year 1 and 20/64 at year 2, while the 
VMA group improved to 20/81 at year 1 and stabilized 
at 20/85 at year 2. In each group, approximately 22% of 
patients gained 3 or more lines of vision at years 1 and 
2. Additionally, more than 90% of patients in each group 
avoided loss of 3 or more lines of vision. 

CRT decreased in conjunction with improving visual 
acuity. In the non-VMA group, CRT decreased to 289 µm 
at year 1 and 267 µm at year 2. In the VMA group, CRT 
decreased to 305 µm at year 1 and 289 µm at year 2. The 
VMA group showed an increased percentage of persis-
tent choroidal neovascular activity in comparison with 

Figure 1.  A 78-year-old man with neovascular AMD in the left eye was treated with ten intravitreal bevacizumab injections 

followed by five intravitreal aflibercept injections using a TAE protocol. SD-OCT shows broad VMA with persistent subretinal 

fluid. The treatment interval could not be extended past 5 to 6 weeks.

Figure 2.  A 79-year-old man with neovascular AMD in the left eye was treated with one intravitreal bevacizumab injection 

followed by eight intravitreal ranibizumab injections using a TAE protocol. SD-OCT shows broad VMA with mild persistent 

subretinal fluid. The treatment interval could not be extended past 5 to 6 weeks.
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the non-VMA group (63% at year 2 compared with 54%, 
respectively). 

Finally, mean numbers of injections at years 1 and 2 
were significantly different. Patients in the non-VMA group 
needed 7.37 injections in year 1 on average, while patients 
in the VMA group required 8.35 injections. At year 2, 
patients in the non-VMA group required a mean 5.52 injec-
tions compared with 6.67 injections in the VMA group. 
The mean longest interval extension was also significantly 
longer for the non-VMA group (11.81 weeks at 1 year and 
14.08 weeks at 2 years) compared with the VMA group 
(10.08 and 11.89, respectively). 

CLINICAL UTILITY
The clinic utility of treating VMA associated with neovas-

cular AMD was recently explored by Novack and cowork-
ers12 as they investigated the use of intravitreal ocriplasmin 
(Jetrea, ThromboGenics) in combination with anti-VEGF 
agents. Their randomized, prospective phase 2 trial enrolled 
100 patients with VMA and wet AMD to compare combi-
nation therapy (ocriplasmin plus anti-VEGF) versus sham 
(anti-VEGF alone). At 1 year, safety profiles were similar to 
those of previous ocriplasmin trials, and the group treated 
with ocriplasmin had higher rates of VMA release (41.9% 
versus 24%) and total PVD (23% versus 12%) compared 
with the sham-treated group. Of note, the combination 
group required 28% fewer injections (4.4 versus 6.1) com-
pared with the sham group.

With improved imaging technology, we are learning 
more about the vitreoretinal interface and its effect on 
numerous retinal diseases. There is much debate regarding 
whether VMA is pathologic in nature or whether it repre-
sents only a stage in the development of a PVD. 

Additionally, there is the question whether VMA is caus-
ative or a bystander in the process. Does VMA with associ-
ated tractional forces contribute to the development and 
pathophysiology of neovascular AMD, or does the choroidal 
neovascularization result in a focal inflammation leading to 
abnormal adhesion of the posterior vitreous cortex to the 
internal limiting membrane and retina? There is evidence 
that traction from the vitreous may be proinflammatory13 
and may even cause mechanical stress on retinal pigment 
epithelial cells and result in elevated VEGF expression.14 

The vitreous and vitreomacular interface may also act 
as a diffusion barrier. Vitrectomy and PVD result in a more 
liquefied vitreous with decreased viscosity, leading to 
increased diffusion of oxygen, cytokines, growth factors, 
and medications. The vitreomacular interface, notably 
VMA or vitreomacular traction, may act as a barrier to the 
diffusion of small anti-VEGF molecules across the densely 
arranged collagen matrix of the posterior hyaloid and 
cortical vitreous into the retina. VMA may also confine 
proangiogenic molecules in the retina by preventing their 
diffusion into the vitreous cavity.

Our current study suggests that anatomic factors may 
contribute to individual treatment responses and should 
be considered in treatment decisions for neovascular AMD. 
Although eyes with neovascular AMD had similar visual 
acuity outcomes regardless of the configuration of the 
vitreomacular interface, eyes with VMA may require more 
frequent and intensive anti-VEGF treatment and have a 
decreased ability to extend the interval between injections 
(Figures 1 and 2). n
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