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Age-related macular degeneration (AMD) is a sight-
threatening disease and responsible for 8.7% of blindness 
globally (1). Neovascular AMD (nAMD) is characterized by 
abnormal angiogenesis with these atypical vessels leaking, 
resulting in fluid accumulation, haemorrhage and fibrosis 
which can lead to rapid central vision loss (2). Although 
nAMD makes up 15% of total AMD cases (2), it is 
responsible for the majority of cases of severe visual loss (3).

The advent of vascular endothelial growth factor (VEGF) 
inhibitors over the past two decades has revolutionized 
management of patients with nAMD significantly reducing 
rates of severe visual loss (2). However, treatment with 
VEGF inhibitors involves injections into the eye with a 
small risk of infection and the frequent visits and treatment 
can be burdensome to patients and the healthcare system (2).  
Up to 15% of patients do not respond well to treatment (4).  
Identifying prognostic factors early on in the patient’s 
treatment journey could be helpful when counselling 
patients. Baseline visual acuity (VA), size of the choroidal 
neovascularization (CNV) lesion and age have been identified 
to correlate with long-term VA outcomes in other studies (4). 

Nguyen et al. explore whether early responses to VEGF 
inhibitors can help predict 3-year VA outcomes (5). They 
studied 2051 treatment-naïve eyes in a real-world study 
from Australia, Switzerland and New Zealand with data 
extracted from the Fight Retinal Blindness! registry (5). 
After patients were initially loaded with 3× monthly VEGF 
inhibitor injections, treatment schedules were at the 
clinician’s discretion for the remainder of the 3-year study, 

although a treat-and-extend approach was used by the 
majority of centres. They identified that VA measured at 
the time of the fourth injection was a strong predictor for 
VA at 3 years (5). 

They divided patients into early loss (≤0 letter gain), 
small early gain (1–5 letter gain) and large early gain  
(>5 letter gain) groups depending on their VA outcomes 
at the 4th injection. There was significant variability in the 
mean baseline VA of the different groups. The early loss, 
small early gain and large early gain groups had mean 
baseline VAs of 60.1, 63.1 and 49.6 letters respectively. By  
3 years,  the early loss group had lost  an average  
5.9 letters, the small early gain group had gained 0.7 letters 
and the large early gain group 12.8 letters. The large 
early gain groups low baseline VA but subsequent large 
VA improvement, compared with the other groups with 
higher baseline VA and lesser 3-year gains, corroborates 
the well documented “ceiling effect”. This phenomenon 
describes how those with better baseline VA have limited 
scope to improve and can appear at first glance to do worse, 
compared with those who start treatment with a much 
worse VA (2). The reality is that maintaining a better VA 
throughout is compatible with a higher quality of life. 

Eyes with a “good” VA (defined as more than 70 letters) 
achieved by the 4th injection were ten times more likely to 
have good VA by the end of 3 years compared with those 
eyes with worse vision. This proved to be the only early 
response factor that was more predictive of long-term VA 
than baseline VA.
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Patients who achieved a “large gain” by the 4th injection 
were more likely to sustain this gain at 3 years. In contrast, 
those with an “early loss” in VA with no gain or a loss in 
VA were unlikely to achieve a good VA by the end of the 
3 years. However, they found 32% of patients from the 
“early loss” VA group went on to make VA gains by 3 
years. The authors have hypothesized that these patients are 
“late responders” and this is evidence in favour of persisting 
with injections in eyes without permanent foveal structural 
damage, even if patients are not showing favourable early 
outcomes. Further studies are required to identify the 
appropriate time to consider stopping treatment in such eyes. 

They also studied the impact of the length of time to 
CNV lesion inactivity as a predictor of long-term VA 
outcomes. Eyes with a “short induction” time to lesion 
inactivity (requiring 3 injections or less) had better VA at 
baseline and 3 years and were more likely to have a “good” 
VA at 3 years compared with eyes with “long” induction times 
(more than 3 injections). However, the change in VA at 3 years 
was not significantly different between the groups (P=0.09).

The large size of the study and the prospective collection 
of data lend weight to the findings. However, like most  
real-world studies there was a high non-completion rate. 
The 37% of patients who were non-completers were more 
likely to be part of the “early loss” VA group. However, even 
a small reduction in long-term VA would likely be better 
than the natural history of the disease. A further limitation 
is that VA was recorded in routine clinical practice rather 
than the strict protocols of a clinical trial. Though real-
world data cannot promise the internal validity of a 
randomised control trial, they can be easier to generalize to 
routine clinical practice.

The VA outcomes of this paper were compliant with 
the International Consortium for Health Outcomes 
Measurement (ICHOM), a standardized set of patient-
centred outcomes have been recommended to help 
standardise real-world data collection (6). This was facilitated 
by using the Fight Retinal Blindness! platform for data 
collection which is ICHOM approved. Additional outcomes 
including reading index and vision-related quality of life data 
would be useful to gather in the future to help us further 
understand how the disease and therapy impact patients.

In conclusion, this real-world study identified that VA 
by the 4th injection had the strongest correlation with long-
term VA outcomes. However approximately one third 
of eyes that did not get significant gain in vision after 4 
injections went on to achieve VA gain at 3 years. This is 
useful when counselling patients about their long-term 

visual prognosis.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
and reviewed by Editor-in-Chief Yizhi Liu, MD, PhD (State 
Key Laboratory of Ophthalmology, Zhongshan Ophthalmic 
Center, Sun Yat-sen University, Guangzhou, China).

Conflicts of Interest: Both authors have completed the 
ICMJE uniform disclosure form (available at http://dx.doi.
org/10.21037/aes.2018.10.02). H Mehta has received 
research grants and honoraria from Allergan, Alimera 
Sciences, Bayer, Heidelberg Engineering and Novartis. S 
Ah-Moye has no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved. 

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Wong WL, Su X, Li X, et al. Global prevalence of 
age-related macular degeneration and disease burden 
projection for 2020 and 2040: a systematic review and 
meta-analysis. Lancet Glob Health 2014;2:e106-16.

2.	 Mehta H, Tufail A, Daien V, et al. Real-world outcomes in 
patients with neovascular age-related macular degeneration 
treated with intravitreal vascular endothelial growth factor 
inhibitors. Prog Retin Eye Res 2018;65:127-46.

3.	 Bressler NM, Bressler SB, Fine SL. Age-related macular 
degeneration. Surv Ophthalmol 1988;32:375-413.

4.	 Finger RP, Wickremasinghe SS, Baird PN, et al. 

http://dx.doi.org/10.21037/aes.2018.10.02
http://dx.doi.org/10.21037/aes.2018.10.02


Annals of Eye Science, 2018 Page 3 of 3

© Annals of Eye Science. All rights reserved. Ann Eye Sci 2018;3:55aes.amegroups.com

doi: 10.21037/aes.2018.10.02
Cite this article as: Ah-Moye S, Mehta H. Predicting the 
future: initial treatment response in neovascular age-related 
macular degeneration correlates strongly with long-term visual 
acuity. Ann Eye Sci 2018;3:55. 

Predictors of anti-VEGF treatment response in 
neovascular age-related macular degeneration. Surv 
Ophthalmol 2014;59:1-18.

5.	 Nguyen V, Daien V, Guymer R, et al. Projection of 
Long-Term Visual Acuity Outcomes Based on Initial 
Treatment Response in Neovascular Age-Related Macular 

Degeneration. Ophthalmology 2018. (In Press).
6.	 Rodrigues IA, Sprinkhuizen SM, Barthelmes D, et al. 

Defining a Minimum Set of Standardized Patient-centered 
Outcome Measures for Macular Degeneration. Am J 
Ophthalmol 2016;168:1-12.


