
• Geographic Atrophy (GA) is the advanced form of  
dry age-related macular degeneration (AMD), a 
leading cause of significant vision loss.1,2 Currently, it 
affects more than 5 million people worldwide3 

• While lesion growth in GA may appear to proceed 
slowly, disease progression is constant and 
irreversible, and it may affect patients faster than you 
think.4-9 In a retrospective analysis (n=523),  
2 out of 3 patients with bilateral GA lost the ability  
to drive in a median time of <2 years10

• With no approved therapies currently available,  
there is a major unmet medical need for patients 
living with GA10,11

• Dysregulation of the complement system is 
associated with lesion growth in GA. C3 plays a 
central role in driving the downstream damaging 
effects, including phagocytosis, inflammation, and 
formation of the membrane attack complex (MAC)12-18
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Figure 1: Disease Progression in GA Is Constant and Irreversible4

Figure 2: GA Can Be Distinguished From Other Forms of AMD via Imaging, 
and Is Characterized as Cell Layer Loss With Sharply Defined Borders2,8

QUESTION & ANSWER

DR SINGH: 
GA is the advanced form of dry AMD, a leading cause of blindness worldwide. Disease progression can vary depending on the 
patient, but lesion growth is constant and always irreversible. Some patients have very rapid progression, with vision loss and loss of 
quality of life over time.1,2 Other patients may maintain good vision for a longer period of time.4-7 Of the 397 patients who developed 
central GA, the median time to foveal encroachment was only 2.5 years from diagnosis according to a prospective AREDS study 
(N=3640)* (Figure 1).4 However, lesion growth can impact patients’ functional vision even before the fovea is lost to GA.6,7,19-21

GA and wet AMD are different manifestations of advanced AMD. I have certainly seen coexistence of GA and wet AMD in my 
practice. Patients with GA can naturally develop wet AMD, and vice versa.22 In one study, within ~2 years, up to 29% of patients with 
GA developed wet AMD.23† Another study found that, over the same time period, up to 37% of patients with wet AMD developed GA.24‡
GA can be distinguished from earlier stages of dry AMD via imaging and is characterized as cell layer loss within sharply defined 
borders (Figure 2).2,8 GA lesions may be associated with several different presentations, including configuration, location, fundus 
autofluorescence (FAF) pattern, choroidal thickness, size, and reticular pseudodrusen.2 GA often goes unrecognized for a number of 
reasons. When practitioners use optical coherence tomography (OCT) they may only look for fluid and then move on. Or, they may 
complete an examination of the lens and macula, but might not look at the peripheral retina or the juxtafoveal and extrafoveal areas. 
Based on my clinical experience, I believe we are limited in identifying the disease state, in part because the lack of treatments can 
lead to a lack of focus on diagnosing the condition.

What is Geographic Atrophy (GA)? How quickly does GA progress?Q1

Reprinted from Ophthalmology, 125(3), Fleckenstein M, et al, The Progression of Geographic Atrophy Secondary to Age-Related Macular Degeneration, pages 
369-390, Copyright ©2018, with permission from the American Academy of Ophthalmology.

* Data from the AREDS #26, a long-term, multicenter, prospective study examining progression of GA area in a cohort of 3640 patients with signs of early and 
more advanced forms of AMD.4

†Retrospective analysis of the IRIS database (n=3606/12,309) in patients with GA in the study eye and wet AMD in the fellow eye.23

‡Study that assessed long-term outcomes 7-8 years after initiation of intensive ranibizumab therapy in wet AMD patients (N=65).24



How might a patient be affected by the progression of GA?Q2

Patient Case Review on the Clinical Impact of GA

4

PATIENT CASE: A 74-year-old Caucasian man who first presented 15 years ago with 20/25 vision. At this time he was the 
primary caregiver for a family member with health issues. He was taking the family member to multiple medical appointments, 
and he only made an appointment because he was already in the office with his family member. He was asymptomatic and 
not experiencing any issues with his vision. Over the course of the next decade, the patient's GA progressed significantly, 
encroaching on the fovea and having a negative impact on his quality of life.

AT PRESENTATION:

2016 

• In the right eye, there is a very small perifoveal 
lucency with no exudation. The lucency 
was related to his intermediate macular 
degeneration. There are quite a few drusen in 
the fovea

• In the left eye, drusen nasal to the fovea 
can be seen. Temporal to the fovea, there 
is a small area of GA. The patient was 
asymptomatic at this time

• 9 years later, more extensive GA can be 
seen in both eyes around the fovea

• His vision at this time was 20/50, and he 
had a cataract, which is why the CFP images 
are a little less sharp

• He is minimally symptomatic at this time, 
still independent and driving; however, 
even though he reads at 20/50, if an object 
appears in the scotoma around his central 
vision he may have difficulty seeing it

• In the OCT of the left eye, the area of GA is 
prominent temporal to the fovea; there is no 
complete atrophy in the center of the fovea

• Some of the drusen have gone away. This 
demonstrates the life cycle of drusen: over 
time, drusen seen at presentation can 
change in appearance or even go away 
(drusen collapse). This is often a precursor 
to developing GA28

"
"

DR BAUMAL:
Functional vision loss from GA can lead to reduced quality of life in patients, and there is a large unmet need in the retina 
space on how to prevent, preserve, or slow vision loss.25-27 Even when visual acuity (VA) is relatively unchanged in GA, 
functional vision parameters decline as lesions grow.6,7,19-21 Let's review a patient of mine whose case highlights many of 
the features of GA growth and functional impact:
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2020

2017

• One year later, VA is maintained at 
20/50 in both eyes, but the fovea has 
been affected in the right eye; the 
patient underwent cataract surgery, 
resulting in these clearer images

• Progression on clinical and OCT 
examinations notes thinning between 
GA areas, especially in the right eye

• In the left eye, fovea abnormalities can 
be seen 

• GA is poorly correlated with VA in earlier 
stages of the disease.29 However, the 
patient in 2020 now has lesions with 
subfoveal involvement in both eyes, 
leading to a decline in VA (20/100 in 
both eyes)

• Patient can no longer drive
• In the autofluorescence image, we  

can see that the fovea is affected in  
both eyes 

• Patient can still live independently, but 
now requires some assistance with 
activities of daily living and is no longer 
able to be of assistance to his family 
member

This case highlights 
the progressive nature 
of GA and how it can 
limit a person's ability 
to perform key activities 
such as driving, ultimately 
affecting the quality of 
their life."

"
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DR BAUMAL:
To expand upon the patient case we just reviewed, the loss of ability to drive due to 

GA can severely impact patient mobility, resulting in a loss of independence.27§ In a 
retrospective study (n=523), 2 out of 3 patients with bilateral GA lost the ability to 
drive in a median time of <2 years from the earliest record indicating diagnosis of 
GA.10¶ I see real-life examples of this in my practice: even if a patient meets legal 
criteria to drive based on VA, it may not be safe for them to continue driving if they 
have large areas of GA. 
Impaired reading ability is another consequence of GA that can have a significant 
impact on quality of life.30 Many patients want to enjoy reading as a pastime 
when they retire, but reading is more than that. It is also the ability to read the 
prescriptions on their medications, follow printed instructions, or see the food on 
their plate. When GA progresses, it can affect patients' ability to do these simple 

tasks.** According to a qualitative US study (n=8), 63% of patients living with GA had 
difficulty reading for everyday tasks or for leisure, and 38% of patients felt helpless 

or embarrassed at their need for assistance.26** 
GA can significantly affect patients' independence at a time when they are aging,30 

and they may already have decreasing options for maintaining their independence. 
They may have to count on family members, caregivers, and other people  

for support.31 Patients with vision loss can be frustrated and depressed.32 In my clinical 
experience, all of this can affect psychological and emotional well-being, things that we may not 

always get to the essence of when we see our patients. 

§ Cross-sectional study with a retrospective chart review to gain comprehensive information on the burden of illness due to GA involving patients aged ≥70 
years (N=189) with physician-confirmed bilateral symptomatic GA due to age-related macular degeneration (GA group), as well as patients of similar age 
with no ophthalmic condition that in the opinion of the investigator affected visual function (non-GA group).27 

¶ A retrospective cohort analysis (N=1,901) of a multicenter electronic medical record database examining disease burden and progression in patients in the 
United Kingdom with bilateral GA secondary to AMD.10

** A cross-sectional qualitative study of patients with symptomatic GA, their caregivers, and eye care professionals who treat patients with GA (N=19) who 
were interviewed at US sites to evaluate understanding of the disease, costs and burden of illness, use of vision aids or services, and impact on emotional 
or psychological well-being and on daily activities.26

What are some of the devastating impacts GA has on patients?  
What are the unmet needs in the management of these patients?

GA can strikingly affect  
patients' independence at a time 

when they are aging, and they 
may already have decreasing 
options for maintaining their 

independence. They may have 
to count on family members, 
caregivers, and other people 

for support. Patients with vision 
loss can be frustrated and 

depressed.

CAROLYN, 
patient living 

with Geographic 
Atrophy



How do you speak to your patients about GA?Q3
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DR BAUMAL:
Many patients understand that vision loss can happen as they get older, but they are not fully aware of the implications of GA. When 
I talk to patients, I use the terms “Geographic Atrophy” or “advanced dry macular degeneration,” because many patients are familiar 
with the term “macular degeneration.” 
I educate patients by showing them their images; I find that en face OCT or FAF are usually the easiest to understand. I show all of 
the historical images on one screen so the progression is apparent. Some machines have software that can measure the lesion size, 
making it possible to quantify growth of the GA area over time and share those numbers with patients. It is helpful to use images 
to show the areas where the photoreceptors, which are required for vision, have been affected. Additionally, on an en face OCT, I 
can show how the dark areas will progressively grow into the center of their vision. I refer to their photoreceptors as “pixels in a TV 
screen,” and explain that when they are missing pixels, it impacts their vision.
Finally, some of my patients are concerned about the genetic aspect of GA. I recommend that their children have their eyes checked 
regularly with a dilated retinal evaluation over the age of 50, and that they inform their ophthalmologist that they have a family member 
with macular degeneration. 

DR SINGH:
Every patient is different, and we have multiple opportunities to talk to our patients about GA at every stage of the condition. Each 
situation is individualized, and often our conversation can depend on the motivation of the patient. For example, a patient with unilateral 
vision loss due to AMD or GA will be more motivated to have a retinal examination and eye check regularly over age 50. 
I initially start with a very broad approach to begin the education and awareness. We discuss the data on progression rates. Studies 
demonstrated that AREDS vitamins have not shown a statistically significant benefit on delaying the progression of GA.4 
I find that good handouts in large print font are key tools for explaining the pathogenesis and how vision is lost as the condition 
progresses. Like Dr Baumal, I also utilize imaging to support the patient conversation. Going forward, I will likely use more FAF 
as a way to educate the patients because it is often easier for them to understand than an OCT or infrared reflective (IR) image. I 
also discuss the impact on reading and driving, and the potential need for extra help or additional caregivers. Overall, I keep the 
conversation hopeful and focused on helping them live as independent a life as possible.

ROB,  
patient living 

with Geographic 
Atrophy



In patients with GA, why is lesion growth a key measure of disease progression?  
How do you distinguish between lesions with and without subfoveal involvement?Q4

Patient Case Review on Evaluating Lesion Growth

PATIENT CASE: An 88-year-old Hispanic female with 20/30 vision and central vision loss in left eye 10 years ago. She 
was referred from a general ophthalmologist due to difficulty reading. General ophthalmologist did not recognize GA.

• In the right eye, which has had a cataract removal, there is a clearer view and the cortical markings are very visible
• In the left eye, the cortical markings are visible, but a cataract impinges on the ability to see the full retina

DR SINGH: 
Potentially, the most relevant endpoint for detecting GA progression is change in lesion area.19,21,33,34 We know that best-corrected 
VA is poorly correlated with GA lesion size. Therefore, change in VA over time may not fully capture disease progression  
(Figure 3).29,33 Let's review one of my patients to highlight the poor correlation between VA and lesion size:"

"

CFP

OD ODOS OS

CFP IR IR

• In these IR images from the OCT, you can 
see a central island division in the right 
eye. In the left eye, there was a wipe-out of 
central phobia hyperintensity suggestive of 
a large GA lesion

• OCT imaging provides an opportunity 
to follow patients from a quantitative 
standpoint because it maps the fovea

• As seen in the advanced RPE analysis 
shown here, this patient truly had GA on 
initial presentation and neither she nor her 
doctor were aware of it

• Despite the disease observed on these 
images the patient maintained 20/30 visual 
acuity, demonstrating that VA is poorly 
correlated with lesion size in this case

Even though her visual acuity 
doesn't change, she had 
obvious quality of life issues.

Initial Presentation Two Years Later
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• A true central GA island can be observed, and while the area has not changed very much from one image to the 
next, the island itself has grown larger by about 8.4%

• Although the patient’s VA has not changed, she now has difficulty reading labels on her medications; this is a 
demonstration of the poor correlation between VA and lesion size 

Sub-RPE Illumination Prior Current Differencea % Change

Area in 5 mm circle (mm2) 16.6 18.0 1.4 8.4%

Closest distance to fovea (mm) 0.1 0.1 0.0 0.0%

Even when VA is relatively unchanged, functional vision declines as lesions grow.6,7,19-21 Sometimes, a caregiver 
can feel confused when they see the patient successfully read the Snellen chart during an appointment even 
though they can no longer read at home. I explain that the retina is a large area, and while certain regions are 
more important to central vision, involvement outside of these regions can still cause quality of life issues. The 
correlation between VA and GA lesion size does not begin to align until much later stages of the disease, when GA 
encroaches on the foveal center. In earlier stages of disease, VA is often retained when the fovea is spared.29

"

"

Characterizing a lesion and diagnosing GA starts with clinical examination.5 Hypertransmission can be difficult to see on an OCT and 
may require careful scrolling through the cube to find affected areas. It might not be in the foveal center; it might be extrafoveal or 
juxtafoveal.5,35 In my experience, I find an IR image, like that shown in the case of my 88-year-old patient presented on pages 8-9, to 
be most reliable for first identifying GA. The IR image shows me the entire cube and allows me to scroll through it, identifying areas 
that might look whitish or hypertransmitted. 
It is also important to clarify the lexicon used to characterize the lesions.35 The Macular Photocoagulation Study (MPS) study criteria 
are often used in clinical practice. This early study for macular laser provided terms such as juxtafoveal (between 1-199 μm from 
the center of the FAZ) and extrafoveal (>200 μm from the center of the FAZ) areas.35 However, these are distinct from the current 
diagnosis codes, which refer to dry (nonexudative) AMD, advanced atrophic with or without subfoveal involvement. In this definition, 
“without subfoveal involvement” means that atrophy has not reached the center point of the fovea (i.e., >0 microns away from the 
center point).

Figure 3: Change in BCVA Over Time May Not Fully Capture  
Disease Progression6,7,19-21,33

Images courtesy of David Eichenbaum, MD, Retina Vitreous Associates of Florida.

BASELINE YEAR 2 YEAR 5

DISEASE PROGRESSION

FUNCTIONAL 
VISION 
DECLINES 
AS LESIONS 
GROW

BCVA 20/63+,  
GA Area 5.18 mm2

BCVA 20/80-2,  
GA Area 10.39 mm2

BCVA 20/200, 
GA Area 18.58 mm2



DR BAUMAL:
The complement system appears to play a role in Geographic Atrophy, based on genetic and histopathology studies.7,12-14,36 We know 
that complement is found in drusen.7,14,36 This has been shown through staining for C3 and C5, which accumulate in drusen and the 
sub-RPE space in elderly eyes.36 Additionally, certain risk alleles that have been associated with complement activation are also 
associated with development of macular degeneration and progression of GA.14 There is also a higher level of complement in eyes 
that have GA postmortem.7 Lastly, there are subretinal drusenoid deposits in  patients with complement-mediated renal diseases 
where complement activity is elevated systemically.37

Increased levels of complement have been found in the lesion, as well as areas just outside the lesion in patients with GA.12,14,38 In my 
opinion, there have not been many other factors identified that play as big a role in the progression of GA as complement appears 
to. The damaging downstream effects of complement overactivation are outlined in Figure 4.

The complement system is a network of proteins involved in the immune response and 
homeostasis. What has been found regarding the role of the complement system in 
patients with GA secondary to AMD?

Q5

Figure 4: C3 Plays a Cental Role in Driving the Downstream Damaging Effects of Complement 
Overactivation in Progression of GA12-18

Image does not reflect all proteins involved in the complement cascade.
MAC, membrane attack complex. 

Complement system dysregulation results in a potentially harmful immune response that causes improper activation when there is 
no health threat, increased activation on non-foreign surfaces, and damage to healthy tissues.7,18 C3 is the linchpin of complement 
activation in GA because all 3 complement pathways converge at C3. C3 plays a central role in driving the downstream damaging 
effects of complement overactivation in progression of GA, including inflammation, oposonization, and retinal cell death.12-18

10

Classical

Inflammation Phagocytosis

All thought to contribute to retinal cell death

Cell Membrane Disruption

Lectin Alternative

C3b

C3a C3b C3b

C3b is involved in an 
amplification loop for 
complement activation

All 3 complement pathways 
converge at C3, leading to 

cleavage of C3 into 
components C3a and C3b 

and downstream e�ects

Activation and recruitment of 
inflammatory cells (by C3a and 

downstream protein C5a)

Complement accumulation 
labelling cells for 

phagocytosis (byC3b)

Cell membrane disruption 
from MAC formation (by 

downstream proteins C5b-9)

C3
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DR SINGH:
There is currently no FDA-approved treatment for GA, yet it affects 5+ million people worldwide and ~1 million people in the United 
States.3 GA accounts for 20% of all legal blindness attributed to AMD, the leading cause of blindness in the elderly worldwide.1,39 

Lesions lead to permanent functional vision loss that negatively impacts quality of life.40 Therefore, patient identification and 
education are key. It is important that clinicians understand the pathogenesis of GA, the underlying mechanisms, and the risk factors 
for progression. From there, building an ongoing patient dialogue is essential for monitoring progression and its impact on activities 
of daily living.  

DR BAUMAL:
As Dr. Singh mentions, as our patients live longer, their chances of developing GA increase. After age 50, the prevalence of GA 
quadruples every 10 years from 0.16% at 60 years to 2.91% at 80 years.41 Age is one of many risk factors that play a role in the 
development of GA. Two of the biggest risk factors that patients can control are smoking and diet. Many of the other risk factors are 
things the patient cannot control, including genetics and clinical features such as pseudoreticular drusen and the status of the other 
eye. It is very important to understand which patients are at highest risk.42,43

In summary, what is the unmet need for patients living with GA?Q6

Additional Resource
https://pre-lesion.com/
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