
Page 1 of 4

© Annals of Eye Science. All rights reserved. Ann Eye Sci 2018;3:61aes.amegroups.com

Does anti-vascular endothelial growth factor (VEGF) 
therapy lead to geographic atrophy? If so, does the number 
of injections or the duration of anti-VEGF therapy 
correlate with the risk of developing geographic atrophy? 
With intravitreal injections becoming the most common 
ophthalmic invasive procedure and an increasingly aging 
population, these questions really matter.

Anti-VEGF therapy has become a revolution in the 
treatment of vascular retinal disease. Although the therapy 
is easy to apply and safe, the drugs involved have been 
shown to cause many side effects. These side effects are 
either caused by the intravitreal injection procedure or 
by the drugs themselves. The former are associated with 
elevation of IOP, intravitreal hemorrhage, and inflammation 
or retinal detachment, whereas the latter are associated 
with myocardial infarction, thromboembolic events, 
stroke, hypertension, and gastrointestinal bleeding (1,2). 
In our paper, we have showed that anti-VEGF treatment 
of type 1 choroidal neovascularization (CNV) leads to 
abnormalization of the choroidal neovascular membranes, 
which become more dense and develop more branches, 
thereby becoming more complex (3). We know that anti-
VEGF therapy can cause macular atrophy (MA) when used 
for a long duration; however, most studies including an 
analysis of the inhibition of VEGF in age-related choroidal 
neovascularisation (IVAN) trial data have been done only 
with 2 years of follow-up (4).

In the IVAN trial, 1.25 mg bevacizumab and 0.5 mg 
ranibizumab were injected under either a continuous (every 

month) or a discontinuous (as needed) regimen over a 
2-year period. The primary outcome was best corrected 
visual acuity (BCVA) at 2 years of follow-up, and the 
results showed that there was no significant difference 
in BCVA between both the agents and the regimens. 
Recently, an image grading analysis of the IVAN trial data 
was performed to evaluate the progression of MA during 
anti-VEGF therapy in a study and the fellow eye. The 
most important finding was that there was no correlation 
between the incidence and progression of MA over the 
study period and the number of injections. This result 
was contrary to those reported by CATT and the previous 
IVAN studies. However, 24.4% and 1.54% of the eyes 
undergoing treatment over a period of 2 years were found 
to develop intralesional and extralesional MA, respectively. 
Moreover, the authors found a negative correlation between 
the presence of pigment epithelial detachment at the final 
visit and development of MA. This new finding highlights 
the need to assess the types of neovascularization as classic 
CNV at baseline was found to be a protective factor 
preventing the development or progression of MA within 
the lesion. Detecting atrophy among CNV lesions can be a 
challenge as the tissues are already affected Figure 1.

It is possible that sub-RPE neovascularization creates 
resistance to MA. The presence of atrophy both in and out 
of the CNV lesion in the fellow eye was found to be a risk 
factor for MA in the study eye at the end of a visit.

Despite approximately 1/4th of the eyes developing 
intralesional MA, no visual impairment was observed. 
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Figure 1 OCT and OCT angiography images of a 68-year-old male patient undergoing bevacizumab treatment. Before the treatment: 
the presence of multiple drusenoid pigment epithelial detachments (PEDs) and of subretinal fluid and empty space with choroidal atrophy 
under the area of a PED. After a year of treatment: intralesional choroidal atrophy is visible. OCTA image shows the presence of a type 1 
CNV lesion in choroid with increased flow as well as general thinning of a macula. OCT, optical coherence tomography; CNV, choroidal 
neovascularization; OCTA, optical coherence tomography angiography.
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It may be reasonable to think that patients can develop 
eccentric viewing or that visual acuity measurement is more 
subjective than multimodal image grading.

It is worth noting that the previously published IVAN 
results showed a higher percentage of MA, i.e., more than 
30%. Detecting atrophy among CNV lesions can be a 
challenge as the tissues are already affected. So, in the 
recent evaluation of the IVAN trial data, the authors used 
altered criteria for the diagnosis of MA; in the CATT and 
previous IVAN studies, the diagnosis of MA was based on 
the presence of MA regardless of its location, whereas in 
the new evaluation of the IVAN trial data, the study group 
divided MA based on its location as intralesional (5,6).

The issue of the development of MA during anti-VEGF 
treatment was studied in the CATT trial with a maximum 
follow-up period of 5 years. The results showed an increase 
in the incidence of MA with the increase in year as follows: 
12% at 1 year, 17% at 2 years, and 38% at 5 years. The 
risk factors included advanced age, hypercholesterolemia, 
lower BCVA, larger CNV area, type 3 CNV lesion, MA 
in the fellow eye, and the presence of intraretinal fluid. 
Patients with a thicker subretinal lesion and the presence of 
subretinal fluid were less likely to develop MA (7).

This multicenter, long-term study showed that there 
was an increase in the incidence of MA with anti-VEGF 
treatment. Its main shortcoming was the relatively short 
follow-up period of only 24 months. Moreover, the authors 
showed no significant decrease in BCVA which can be a 
result of confounding factors rather than reality.

Discrepancies between the results of 2015 IVAN trial 
and results of reevaluation of the trial data might be due to 
the different methodologies used. During the reevaluation, 
the authors utilized more strict criteria for the detection of 
MA. Moreover, they used a multimodal approach, i.e., they 
used color fundus photography, fluorescein angiography, 
and optical coherence tomography (OCT), to identify MA. 
Furthermore, there was a senior grader who supervised all 
the diagnoses.

It is understandable that physicians and patients are 
concerned about the side effects of intravitreal drugs. After 
all, every drug causes some side effects. However, it would 
be unwise not to mention the extreme benefits that anti-
VEGF therapy provided to patients with neovascular AMD 
or that no significant decrease in BCVA was found over 2 
years of treatment of MA.

We also advocate not to prolong the anti-VEGF 
treatment over 1 year when there is only subretinal fluid, as 
it may lead to MA. This is especially important because the 

presence of subretinal fluid with the lack of intraretinal fluid 
was shown to lower the risk of MA as this may indicate the 
existence of functional blood-retinal barrier.
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