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Abstract

IMPORTANCE—To test potential treatments for age-related macular degeneration (AMD), 

clinical trials need standardized outcome measures that are valid for predicting AMD progression 

in different study populations.

OBJECTIVE—To evaluate the validity of the Age-Related Eye Disease Study (AREDS) detailed 

and simple AMD severity scales by comparing rates of development of late AMD (neovascular 

AMD and/or central geographic atrophy) between AREDS and AREDS2 participants.

DESIGN, SETTING, AND PARTICIPANTS—Both AREDS (1992–2001) and AREDS2 (2006–

2012) enrolled patients from academic and community-based retinal practices across the United 

States. In AREDS (n = 4519), participants with varying severity of AMD—from no AMD to late 

AMD in 1 eye—were enrolled. In AREDS2 (n = 4203), participants with bilateral large drusen or 

large drusen in the study eye and late AMD in the fellow eye were enrolled.

MAIN OUTCOMES AND MEASURES—Five-year incidence of late AMD, assessed by annual 

masked centralized fundus photograph grading.
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RESULTS—In AREDS, the mean (SD) age of the patients was 69.3 (5.7) years, and 2519 

(55.7%) were female. In AREDS2, the mean (SD) age of the patients was 73.1 (7.7) years, and 

2388 (56.8%) were female. The 5-year rates of late AMD did not differ between AREDS2 and 

AREDS participants within nearly all baseline AMD detailed severity scale levels: levels 1 to 

3: 2.4% vs 0.5% (difference, 1.9%; 95% CI, −0.2% to 4.0%; P < .001); level 4: 6.5% vs 4.9% 

(difference, 1.6%; 95% CI, −1.7% to 4.8%; P = .34); level 5: 8.0% vs 5.6% (difference, 2.4%; 

95% CI, −1.2% to 5.9%; P = .22); level 6: 12.8% vs 13.7% (difference, −0.9%; 95% CI, −4.8% 

to 3.1%; P = .66); level 7: 26.2% vs 27.8% (difference, −1.5%; 95% CI, −6.6% to 3.5%; P = .54); 

and level 8: 46.4% vs 44.7% (difference, 1.7%; 95% CI, −7.5% to 10.9%; P = .72). Within simple 

scale levels, AREDS2 and AREDS 5-year rates did not differ significantly except for level 1 (9.4% 

vs 3.1%, P = .02; level 2: 12.8% vs 11.8%, P = .65; level 3: 26.3% vs 25.9%, P = .90; and level 4: 

45.6% vs 47.3%, P = .57).

CONCLUSIONS AND RELEVANCE—The AREDS detailed and simple AMD severity scales 

were useful measures for assessing the risk of developing late AMD in the AREDS2 population; 

these data suggest that they should be useful tools for clinical trials of AMD treatments.

Age-related macular degeneration (AMD) is one of the leading causes of visual impairment 

and blindness in older populations in the United States and other countries.1,2 Although 

available treatments result in vision preservation or even improvement in persons with 

neovascular AMD, they are costly in terms of both economics3 and burden to patients,4 

who must return to the ophthalmologist for additional intraocular injections. No effective 

therapies are available for the atrophic form of AMD. Furthermore, prevention of late AMD 

is likely to be more cost-effective and less burdensome to the patient than treatment of 

established disease.5

Strategies to slow progression of AMD were evaluated in the Age-Related Eye Disease 

Study (AREDS),6 which found that a combination of antioxidant vitamins and zinc 

significantly reduced the risk of developing late AMD in patients at high risk of progression 

(those with intermediate AMD [bilateral large drusen] or with late AMD in 1 eye). AREDS2 

was conducted to determine whether adding ω−3 fatty acids and/or a combination of 

lutein and zeaxanthin to the AREDS formulation might further reduce the risk of late 

AMD (neovascular AMD or central geographic atrophy [GA]) in high-risk eyes.7 Although 

AREDS2 found no evidence of further benefits from adding ω−3 fatty acids, it demonstrated 

that a combination of lutein and zeaxanthin should be substituted for β-carotene in 

the original AREDS formulation for incremental beneficial effects and improved safety. 

AREDS2 recruited participants with at least intermediate AMD, a group at high risk for 

progression to late AMD.

Because potential therapies for AMD are increasingly targeted at specific risk groups, 

often characterized by particular AMD lesion types and severities, a standard grading 

system to capture this information is necessary; the system must also provide similar 

prognostic information in different study populations. As with the Early Treatment Diabetic 

Retinopathy Study scale for diabetic retinopathy, a scale for evaluating the progression of 

AMD along a detailed grading scale may be a useful measure for assessing the risk of 

developing late AMD in future studies of therapies for AMD. We performed an external 
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validation study of the AREDS detailed and simple severity scales for AMD by assessing 

incidence rates of late AMD within baseline severity score categories in AREDS2 and 

comparing these rates with those found in AREDS.

Methods

We used data from AREDS2 to compute baseline and follow-up AMD detailed and simple 

severity scale scores for each eye. AREDS2 (2006–2012) enrolled 4203 participants (aged 

50–82 years from 82 clinical sites across the United States) who were at risk for progression 

to late AMD (bilateral large drusen or large drusen in the study eye and late AMD in 

the fellow eye). AREDS (1992–2001) enrolled 4757 participants (aged 55–80 years from 

11 clinical sites across the United States) into 4 AMD categories based on their risk of 

progression (category 1, free of AMD in both eyes; category 2, early AMD; category 3, 

intermediate; and category 4, late AMD in one eye). Both AREDS and AREDS2 were 

approved by the appropriate institutional review boards or ethics committees, and written 

informed consent was obtained from all participants.6,7 Our aim was to validate the AREDS 

AMD detailed and simple severity scales by comparing the rates of progression in AREDS2 

with the rates of progression in AREDS that were used for the development of the AREDS 

AMD detailed severity scale.8

The study designs for AREDS and AREDS2 were previously described in detail.6,7 

Briefly, both AREDS and AREDS2 obtained fundus photographs at baseline and annual 

visits. Interim study visits in AREDS and interim telephone contacts in AREDS2 were 

conducted to obtain a history of treatment for late AMD. The procedures for fundus 

photography and grading in AREDS2, which were similar to those of AREDS, have 

been described previously.9 Images were graded at a central reading center (University of 

Wisconsin) by masked and certified graders (A.D. and R.P.D.) using a standardized protocol. 

Features graded included 5 signs of neovascularization: (1) subretinal fluid; (2) intraretinal, 

subretinal, or subretinal pigment epithelium blood associated with neovascular AMD; (3) 

intraretinal lipid exudates; (4) subretinal fibrin or fibrosis; and (5) fibrovascular or serous 

pigment epithelial detachment. The presence of 2 or more of these 5 features categorized 

an eye as having neovascular AMD in AREDS2. A similar protocol was used to define 

neovascular AMD in AREDS except that hard exudates were not included in the signs and 

1 or more of the remaining 4 signs needed to be present to classify the eye as having 

neovascular AMD. In addition to signs of neovascular AMD, photographs were graded for 

increased or decreased retinal pigmentation, area, size and predominance of drusen, and GA. 

The presence and area of drusen were cross-tabulated by the presence and extent of retinal 

pigmentary changes according to the AREDS detailed severity scale,8 which is a detailed, 

9-level, eye-specific scale that reflects the risk of progression to late AMD in the AREDS 

population. Late AMD was defined as photographic grading of neovascular AMD, history 

of treatment for neovascular AMD, or photographic grading of central GA. Central GA was 

defined as GA in the central subfield with at least questionable involvement of the center of 

the macula.

We also evaluated the validity of the AREDS simplified scale,10 a clinically useful version 

of the detailed scale that was developed from detailed fundus photograph gradings better 
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suited for research. Briefly, the simplified scale is assigned to a person. To compute the 

person-level simple score, each eye is scored separately for the presence or absence of 

large drusen (diameter ≥125 μm) and retinal pigmentary changes (hyperpigmentation or 

hypopigmentation). The presence of each factor in each eye would be counted as 1 risk 

factor, with the maximum count being 2 for each eye. The presence of late AMD, either 

neovascular AMD or central GA, would give the eye a score of 2. The score for the person 

is the sum of the scores for the 2 eyes. The resultant score is associated with the risk of 

progression to late AMD for that person in at least 1 eye. The score can range from 0 to 4, 

and the 5-year risks for late AMD are roughly 0.5%, 3%, 12%, 25%, and 50%, respectively.

The AREDS2 color fundus photograph grading results were analyzed with reference to 

the detailed AREDS severity scale8 by assessing the association of baseline ocular status 

with the risk of developing late AMD (neovascular AMD or central GA) by using 5-year 

rates based on the number at risk at baseline.11 In addition, analyses were performed for 

subgroups of study participants who were randomized to the original AREDS formulation 

as part of the AREDS2 second-tier randomization or elected to take the original AREDS 

formulation.7 Crude 5-year percentages were estimated as the number of events from study 

baseline through the 5-year visit divided by the number at risk at baseline. Comparisons 

between percentages were performed by using z tests.11 Statistical significance was defined 

as P < .05. SAS statistical software, version 9.3 (SAS Institute Inc) was used for all analyses.

Results

Baseline characteristics of participants in AREDS and AREDS2 who were free of late AMD 

in both eyes at baseline are given in Table 1 and eTable 1 in the Supplement. In AREDS, 

the mean (SD) age of the patients was 69.3 (5.7) years, and 2519 (55.7%) were female. 

In AREDS2, the mean (SD) age of the patients was 73.1 (7.7) years, and 2388 (56.8%) 

were female. As expected, because of the different enrollment criteria between the 2 studies, 

AREDS2 participants had significantly more severe AMD at baseline for all individual signs 

of AMD and were significantly older than AREDS participants.

We compared the percentage of eyes that developed late AMD between AREDS2 and 

AREDS in participants free of late AMD in both eyes at baseline, stratifying by baseline 

AMD detailed scale score (Figure 1 and Table 2) and by each AMD characteristic at 

baseline (eTable 2 in the Supplement; shown for right eyes for comparability with the 

AREDS results8). Table 2 gives the percentage of eyes developing late AMD in 5 years by 

levels of the detailed AREDS severity scale for right and left eyes combined. No individual 

score differed significantly between the 2 studies6,7 except for the combined category 1 to 

3, which contained patients whose AMD status was not eligible for AREDS2. Because all 

participants in AREDS2 received a version of the AREDS original formulation, with or 

without lutein and zeaxanthin and/or ω−3 fatty acids, we compared AREDS2 rates with the 

AREDS rates of those participants receiving the AREDS supplement (ie, excluding those in 

the placebo group).

For drusen area (eTable 2 in the Supplement), although the percentage of eyes developing 

late AMD within 5 years was similar between AREDS2 and AREDS for larger areas 
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of drusen, the percentage was substantially higher in AREDS2 than in AREDS for all 

categories less than area O-2 (644 μm2). Similarly, for maximum drusen size (eTable2 in 

the Supplement), the 5-year percentage was higher in AREDS2 than in AREDS except for 

the largest category (C-2 or higher [250 μm]). When we assessed the effects of increased 

pigmentation, we observed that AREDS2 percentages were higher in all categories except 

questionable (eTable 2 in the Supplement). It is possible that the higher rates in AREDS2 

may be the result of these eyes having some what more severe baseline lesions within 

subgroups for drusen and pigmentary changes, both factors important in the development of 

late AMD. We also compared the 5-year rate of participants in AREDS2 who developed late 

AMD, stratifying by baseline AMD detailed severity score and by who had late AMD in 

1 eye at baseline. The 5-year rates of late AMD did not differ significantly between the 2 

studies within baseline AMD detailed severity scale levels (Table 2) (level 4:6.5% vs 4.9% 

[difference: 1.6%; 95% CI:−1.7% to 4.8%; P = .34]; level 5: 8.0% vs 5.6% [difference: 

2.4%; 95% CI: −1.2% to 5.9%; P = .22]; level 6: 12.8% vs 13.7% [difference: −0.9%; 95% 

CI: −4.8% to 3.1%; P = .66]; level 7: 26.2% vs 27.8% [difference: −1.5%; 95% CI: −6.6% 

to 3.5%; P = .54]; level 8:46.4 vs 44.7% [difference: 1.7%; 95% CI: −7.5% to 10.9%; P = 

.72]) except for the combined level 1 to 3 (2.4% vs 0.5%; difference, 1.9%; 95% CI, −0.2% 

to 4.0%; P < .001). As anticipated, rates of late AMD were higher when the fellow eye had 

late AMD at baseline for all steps on the detailed severity scale (Figure 2).

We compared the 5-year rate of participants developing late AMD by levels of the AREDS 

simple scale score (Table 2) (category 0 was not included because persons in category 0 

were not eligible for AREDS2). The rates were similar between AREDS2 and AREDS 

for simple scores in all categories but category 1, where the rate for AREDS2 was higher 

than for AREDS (9.4% vs 3.1%, P = .02). We also compared participants in AREDS and 

AREDS2 who had late AMD in 1 eye at baseline, stratifying by simple score. Rates of 

progression were nearly identical for persons with scores 3 and 4 (level 3: 35.4% vs 36.0%, 

P = .90; level 4: 53.1 % vs 53.6%,P = .09 for AREDS and AREDS2, respectively).

We examined additional outcome measures describing 5-year progression of AMD in 

participants free of late AMD in both eyes at baseline (Figure 3). Rates of progression 

to late AMD increased with each increasing step on the detailed scale and were similar 

in AREDS and AREDS2 (Figure 3; eTable 3 in the Supplement, where rates are given 

separately for neovascular AMD and central GA). We also examined these outcomes in eyes 

from participants in whom the fellow eye had neovascular AMD at baseline (eTable 4 in the 

Supplement). Finally, we pooled the information from AREDS and AREDS2 for each level 

of the detailed severity scale to provide more robust estimates of 5-year risk of late AMD 

(eTable 5 in the Supplement).

Discussion

The AREDS detailed severity scale was designed to provide baseline risk categories that 

would allow quantification of the risk of developing late AMD.8 In AREDS, the 5-year risk 

of developing late AMD increased for each increasing step on the detailed scale from less 

than 1% to approximately 50%, although not in a strictly linear fashion. As for any grading 

scale, it is important to evaluate its performance in independent populations.12
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The AREDS detailed AMD severity scale was developed from rigorous and detailed 

examination of the associations of different retinal signs and their prognostic value for 

5-year progression of AMD. Because AREDS2 recruited participants with more severe 

levels of AMD than did AREDS, we needed to compare rates within levels of potentially 

confounding characteristics. The identical grading systems used in AREDS and AREDS2 

allowed us to compare rates of 5-year progression to late AMD between the studies within 

strata of baseline AMD characteristics. We observed that rates were similar within baseline 

levels of the AMD detailed severity scale.

The performance of the AREDS detailed severity scale has been evaluated in several 

previous studies.13–15 Ying et al13 applied the AREDS detailed severity scale to the 

untreated eye of participants in the Complication of Age-Related Macular Degeneration 

Prevention Trial (CAPT). In the CAPT, all participants had large drusen in both eyes at 

baseline. Consistent with our findings, they reported that the detailed scale was predictive of 

development of late AMD, with similar risk estimates for CAPT and AREDS participants 

for each step on the scale. However, they also noted fluctuation in the detailed scale steps 

overtime, particularly decreases of scale score, in part attributable to disappearance of 

drusen or pigment. They also observed that eyes progressing to central GA might have 

a different scale pattern over time than eyes progressing to choroidal neovascularization 

(CNV). We limited our comparisons of AREDS2 and AREDS data to the combined outcome 

of CNV orcentral GA, as in the original AREDS report describing the detailed severity 

scale.8

In a study by the AREDS investigators,14 phenotypic (AMD simple scale score, presence 

of very large drusen), demographic (age, body mass index, and educational level), 

environmental (current smoking), and genetic (family history, CFH Y402 Halleles, and 

ARMS2 A69 Salleles) risk factors were valuated as predictors of 5-year development of 

late AMD. They reported that a model that incorporated environmental or demographic and 

phenotypic predictors performed best, with genetic factors not contributing significantly to 

performance not because they are unimportant but because they are highly correlated with 

the phenotypic predictors. They also performed an external validation study using CAPT 

data and found no significant differences in model performance in that population.

McCarthy et al15 developed predictive models for development of CNV and GA by using 

AREDS data, focusing on 3-year incidence of CNV and GA (separately). They found that 

adding clinical, demographic, and environmental information to a model with the AREDS 

simple score yielded slightly better predictive ability than the AREDS simple score alone 

and that genetic information did not notably improve the predictive performance of the 

model. A potential short coming of this study was that the validation sample (participants 

without genetic information) was not comparable to the development sample (participants 

with genetic information), although the 3-year incidence rates appear similar to those 

previously reported.8 The purpose of the study by McCarthy et al15 was to identify models 

to allow selection of various risk thresholds based on AMD and patient characteristics rather 

than to evaluate whether the AREDS simple grading scale performed similarly in a separate 

study.
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A limitation of our study is that AREDS2 recruited people with more severe levels of AMD 

than did AREDS. We accounted for this difference in part by comparing within strata of the 

detailed and simple grading scales. However, it is possible that additional differences in the 

2 patient populations might have introduced unknown biases into the estimation procedure. 

For example, eyes in the earlier detailed or simple scale levels may be biased in the direction 

of more severe AMD because these eyes were clinically selected to have the more severe 

eligibility levels for AREDS2.

Another limitation of our study is that we have only evaluated the validity of the AREDS 

detailed and simple grading scales for AMD in the AREDS2, a clinical trial evaluating 

dietary treatments for AMD. It is possible that participants in this type of clinical trial differ 

from participants in trials of diverse treatments (eg, surgical, injection) for AMD as well as 

differ from the general population with AMD. Evaluation of the AREDS grading scales in 

different populations will help establish their validity in varied settings.

Conclusions

We found that rates of late AMD are similar between AREDS2 and AREDS when stratified 

by baseline AREDS detailed or simple scale severity scores for AMD. These data provide 

further evidence that the AREDS detailed severity scale and simplified severity scale for 

AMD are useful measures for assessing the risk of developing late AMD in the AREDS2 

population; these data suggest that the scales should be useful tools for future clinical trials 

of treatments for AMD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points

Question Are the Age-Related Eye Disease Study (AREDS) detailed and simple severity 

scales for age-related macular degeneration (AMD) generalizable to studies other than 

the original AREDS?

Findings In this comparison of the 5-year incidence rates of late AMD between AREDS 

and AREDS2, stratifying by baseline AMD scale score, the rates did not differ.

Meaning This study suggests that the AMD severity scales are generalizable to studies 

other than the original AREDS for which they were developed.
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Figure 1. 
Comparing Rates of Progression to Late Age-Related Macular Degeneration (AMD) 

(Neovascular AMD, Central Geographic Atrophy, or Both) in the Age-Related Eye Disease 

Study (AREDS) and AREDS2

The numbers above each bar are the numbers at risk in that category.
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Figure 2. 
Five-Year Rates of Progression to Late Neovascular (NV) Age-Related Macular 

Degeneration (AMD) in the Age-Related Eye Disease Study 2 (AREDS2) Stratified by 

Status of Fellow Eye at Baseline

The numbers above each bar are the numbers at risk in that category.
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Figure 3. 
Five-Year Rates of Age-Related Macular Degeneration (AMD) Progression in Persons Free 

of Late AMD at Baseline for the Age-Related Eye Disease Study (AREDS) and AREDS2

Five-year progression rates to stages 7 to 9 and to late AMD and 5-year progression rates to 

neovascular (NV) AMD only and to central geographic atrophy (GA) only are shown. The 

numbers above each bar are the numbers at risk in that category.

Vitale et al. Page 12

JAMA Ophthalmol. Author manuscript; available in PMC 2021 August 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Vitale et al. Page 13

Table 1.

Severity Scale and Simple Scale Scores of AREDS and AREDS2 Participants Free of Late Age-Related 

Macular Degeneration in Both Eyes at Baseline

Score AREDS AREDS2 P Value

AREDS detailed severity scale score for all eyes (n = 6426 in AREDS and 5440 in AREDS2, respectively)

1 2893 (45.0) 41 (0.8)

2 899 (14.0) 73 (1.3)

3 378 (5.9) 92 (1.7)

4 653 (10.2) 324 (6.0)

5 380 (5.9) 595 (10.9) <.001

6 483 (7.5) 1365 (25.1)

7 488 (7.6) 2163 (39.8)

8 190 (3.0) 561 (10.3)

9 62 (1.0) 226 (4.1)

AREDS simple scale score for study participants (n = 3211 and 2719 in AREDS and AREDS2, respectively)

0 1466 (45.6) 9(0.3)

1 635 (19.8) 53 (1.9)

2 465 (14.5) 532 (19,6) <.001

3 328 (10.2) 681 (25.0)

4 317 (9.9) 1444 (53.1)

Abbreviation: AREDS, Age-Related Eye Disease Study.

JAMA Ophthalmol. Author manuscript; available in PMC 2021 August 18.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Vitale et al. Page 14

Ta
b

le
 2

.

Pe
rc

en
ta

ge
 o

f 
Pa

rt
ic

ip
an

ts
 D

ev
el

op
in

g 
L

at
e 

A
M

D
 in

 5
 Y

ea
rs

 W
ith

 B
ot

h 
E

ye
s 

Fr
ee

 o
f 

L
at

e 
A

M
D

 a
t B

as
el

in
e

N
o.

 (
%

)/
To

ta
l N

o.
 o

f 
P

ar
ti

ci
pa

nt
s

Sc
ar

e
A

R
E

D
5a

A
R

E
D

S2
P

 V
al

ue

A
R

E
D

S 
de

ta
ile

d 
se

ve
ri

ty
 s

ca
le

 s
co

re
 f

or
 a

il 
ey

es
 (

n 
=

 4
30

2 
an

d 
54

40
 in

 A
R

E
D

S 
an

d 
A

R
E

D
S2

, r
es

pe
ct

iv
el

y)

To
ta

l
28

5/
43

02
 (

6.
6)

12
32

/5
44

0 
(2

2.
6)

N
A

1,
 2

, o
r 

3
13

/2
63

0 
(0

.5
)

5/
20

6 
(2

.4
)

<
.0

01

4
25

/5
06

 (
4.

9)
21

/3
23

 (
6.

5)
.3

4

5
15

/2
68

 (
5.

6)
47

/5
91

 (
8.

0)
.2

2

6
50

/3
64

 (
13

.7
)

17
4/

13
54

 (
12

.8
)

.6
6

7
97

/3
49

 (
27

.8
)

56
3/

21
45

 (
26

.2
)

.5
4

8
63

/1
41

 (
44

.7
)

25
7/

55
4 

(4
6.

4)
.7

2

9 
(N

on
ce

nt
ra

l G
A

)
22

/4
4 

(5
0.

0)
13

4/
21

9 
(6

1.
2)

.1
7

A
R

E
D

S 
si

m
pl

e 
sc

al
e 

sc
or

e 
fo

r 
al

l p
ar

tic
ip

an
ts

 (
n 

=
 3

21
1 

an
d 

27
19

 in
 A

R
E

D
S 

an
d 

A
R

E
D

S2
, r

es
pe

ct
iv

el
y)

To
ta

l
31

6/
32

11
 (

9.
8)

91
0/

27
19

(3
3.

5)
N

A

0
6/

14
66

 (
0.

4)
0/

9 
(0

)
.8

5

1
20

/6
35

 (
3.

1)
5/

53
 (

9.
4)

.0
2

2
55

/4
65

 (
11

.8
)

68
/5

32
 (

12
,8

)
.6

5

3
85

/3
28

 (
25

.9
)

17
9/

68
1 

(2
6.

3)
.9

0

4
15

0/
31

7 
(4

7.
3)

65
8/

14
44

 (
45

.6
)

.5
7

A
bb

re
vi

at
io

ns
: A

M
D

, a
ge

-r
el

at
ed

 m
ac

ul
ar

 d
eg

en
er

at
io

n;
 A

R
E

D
S,

 A
ge

-R
el

at
ed

 E
ye

 D
is

ea
se

 S
tu

dy
; G

A
, g

eo
gr

ap
hi

c 
at

ro
ph

y;
 N

A
, n

ot
 a

pp
lic

ab
le

.

a Sa
m

pl
e 

si
ze

 o
f 

43
02

 in
cl

ud
es

 tr
ea

te
d 

ey
es

 o
nl

y 
(e

xc
lu

de
s 

pl
ac

eb
o)

.

JAMA Ophthalmol. Author manuscript; available in PMC 2021 August 18.


	Abstract
	Methods
	Results
	Discussion
	Conclusions
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Table 1.
	Table 2.

