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Abstract

PURPOSE—The symmetry of major macular fundus features in both eyes of the same patient
with age-related macular degeneration (AMD) was investigated using swept-source optical
coherence tomography (SS-OCT).

DESIGN: Retrospective review of a prospective study
PARTICIPANTS: Patients with AMD

METHODS—Grading was performed on the first SS-OCT images obtained on the patients. Two
graders diagnosed the presence of drusen, geographic atrophy (GA), and exudative AMD (eAMD)
in each eye. Medical records were reviewed to assess prior exudation. To assess symmetry, one
eye of each patient was randomly selected as the index eye and compared with the fellow eye. The
kappa statistic (x) was used to assess symmetry of diagnosis. The intraclass correlation coefficient
(ICC) was used to assess the symmetry of drusen area and volume.

Main Outcome Measured: interocular symmetry of AMD stages: drusen, GA and eAMD.

RESULTS—A total of 1310 patients with AMD were included. The average age was 78 years old
(range, 50-102; 60% women). Of the 1310 subjects, 54% (701) presented with symmetric disease;
20% with bilateral drusen, 11% with bilateral GA, and 22% with bilateral eAMD. Only 0.5% of
subjects had both GA and eAMD in both eyes. Of the randomly selected index eyes, 825 (47%)
were right eyes. Overall, limited interocular agreement was observed between index and fellow
eyes (54%; x = 0.29). Kappa coefficients were poor (<0.4) for index eyes diagnosed with drusen
(x =0.27), eAMD (x = 0.17), and mixed disease (x = 0.03). There was moderate agreement
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between index and fellow eyes for GA (x = 0.50). Of the 265 patients with bilateral drusen, the
symmetry of drusen area measurements had moderate ICC values of 0.70, 0.71, and 0.70 in the
3mm and 5mm diameter foveal-centered circles and in the total scan area, respectively. The ICC
values for the drusen volumes were 0.65, 0.66, and 0.64 respectively.

CONCLUSION—Interocular symmetry was poor for eyes with drusen, eAMD, and mixed
disease, but moderate for GA. While the diagnosis of drusen was not very symmetric between
eyes, when present in both eyes, the drusen area and volume measurements were moderately
symmetric.

PRECIS

AMD patients showed poor interocular symmetry for drusen, exudative AMD, and mixed disease,
but moderate symmetry for GA patients. The area and volume measurements of drusen were
moderately symmetric in patients with bilateral drusen.

Keywords

Age-related macular degeneration; Swept-source OCT; Symmetry; Drusen area; Drusen Volume;
Geographic atrophy; Macular neovascularization

INTRODUCTION

Age-related macular degeneration (AMD) is the leading cause of irreversible vision

loss among the elderly worldwide and involves the complex interaction of both genetic
and environmental factors.! AMD is characterized by drusen, which histopathologically
corresponds to the accumulation of extracellular lipids and protein under the retinal pigment
epithelium (RPE) monolayer resulting in focal elevations between the RPE and Bruch’s
membrane (BM). With disease progression, there is migration of RPE cells into the retina,
which appear as pigment clumps on color fundus imaging and slit-lamp biomicroscopy,
and as hyper-reflective foci on OCT imaging.23 The loss of the RPE along with the

loss of photoreceptors and the choriocapillaris are characteristic features of geographic
atrophy (GA), a late stage of AMD also known as complete RPE and outer retinal atrophy
(CRORA).45 With disease progression, another possible outcome is the formation of non-
exudative and exudative macular neovascularization (MNV)%-8

Clinically, the stages of AMD are classified using color fundus imaging and fundus
examination into three stages; early, intermediate, and late.# Early and intermediate AMD
are distinguished based on the size of macular drusen and the presence of pigment, while
the late stages are diagnosed based on the presence of GA (cCRORA), exudative MNV, or
both. AMD has a genetic basis, but environmental factors such as smoking, poor nutrition,
obesity, diabetes, hypertension, and cardiovascular disease are also expected to influence
its progression. 910 Despite expectations that similar environmental exposures in both eyes
should lead to similar disease stages, it is noteworthy that earlier stages of AMD tend to
present with high concordance, and this concordance decreases as the disease progresses.
11 Eventually, as the disease progresses to its end-stage, the advanced late-stage of AMD
becomes more symmetric.12-15 One possible explanation for this discordance of disease
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progression is that genetics plays a significant role in disease onset and early progression,
while the impact of environmental influences may fluctuate over time with a variable impact
on disease progression in each eye. How these environmental influences impact one eye
more than the other remains an unanswered and provocative observation. Eventually, if the
patient lives long enough, both eyes achieve the end-stage of disciform scars or macular
atrophy.

To confirm and better understand the extent of symmetry in the stage of disease between
eyes, we performed a cross-sectional study to characterize disease severity in both eyes
using swept-source optical coherence tomography (SS-OCT). Unlike previous studies
exploring AMD symmetry, which were based predominantly on color fundus imaging, this
study analyzed quantitative SS-OCT characteristics not previously described in the literature
for this purpose. 1:1112.16 \We did not use the early and intermediate AMD categories
because color fundus images were not available for all patients on SS-OCT imaging dates.
Instead, we classified the eyes with AMD into OCT anatomic categories such as drusen, GA,
and current or prior exudation.

MATERIAL AND METHODS

Patients with AMD were enrolled in a prospective SS-OCT observational study at the
Bascom Palmer Eye Institute. The Institutional Review Board of the University of Miami
Miller School of Medicine approved this study, and all patients signed the informed consent.
The study was performed in accordance with the tenets of the Declaration of Helsinki and
complied with the Health Insurance Portability and Accountability Act of 1996.

Imaging Protocol

For this current report, a retrospective review was performed of all AMD patients
prospectively enrolled from April 2016, when the latest version of the SS-OCT instrument
was delivered, to June 2021. This is the first study ever to address the symmetry question
using a quantitative OCT method. Previous studies were based on color fundus imaging. To
be included in this study, subjects had to be over the age of 50. SS-OCT (PLEX Elite 9000,
Carl Zeiss Meditec, Dublin, CA) images were obtained using an SS-OCT-A instrument with
a scanning rate of 100,000 A-scans per second that had a swept-source laser with a central
wavelength of 1,060 nm, resulting in full width at half maximum axial resolution of 5.0
microns in tissue and a lateral resolution of 20 microns estimated at the retinal surface. One
6x6 mm volume scan centered on the fovea was selected for each eye at their first visit. Only
scans with a signal strength of 7 or greater without motion artifacts were retained. Each 6x6
mm scan consists of 500 A-scans and 500 B-scans. Each B scan was repeated twice at the
same position, resulting in a homogenous sampling grid with a separation of 12 microns.

For each patient, the scans from their first imaging session were considered for the purposes
of this paper. Patients were allowed to be on active anti-VEGF treatment. Exclusion criteria
included any prior vitreoretinal surgery or any other retinal disease that would affect the
retina, such as diabetic retinopathy, retinal vein occlusion, central serous chorioretinopathy,
and pathologic myopia. In addition, demographic information was obtained by performing a
retrospective chart review.
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Swept-Source OCT Image Processing

Two independent investigators performed grading for the presence of drusen, GA (CRORA),
and exudative AMD using SS-OCT structural and angiographic images (OT, LW). Graders
tried to reach a consensus and when needed, a senior grader (PJR) adjudicated any
disagreements. In addition, the diagnosis of previous or current exudative MNV was
determined by reviewing the medical records and by reviewing the SS-OCT angiographic
scans. GA, also referred to as cRORA, was identified by detecting persistent choroidal
hypertransmission defects on en face SS-OCT images along with individual B-scans as
previously described. Typical drusen that resulted in an elevation of the RPE were measured.
17,1835-OCT validated software automatically determined the area and volume of drusen
within the foveal-centered circles with diameters of 3 mm and 5 mm, as well as within

the total scan area.1® A square-root transformation was applied for the analysis of drusen
area measurements, and a cube-root transformation was applied for the analysis of drusen
volumes since these transformations decreased the influence of drusen size and volume

on the test-retest variability.20 To assess the magnitude of intraocular differences (I0Ds)

in drusen area and volume measurements, a randomly selected eye for each patient was
identified as an index eye, and then the fellow eye was compared to the index eye. For

the analysis of GA, en face images were generated from all 6X6 mm scans. The en

face images were created using a sub-RPE slab positioned 64 to 400um beneath Bruch’s
membrane as previously reported,321-23 and these images are highly correlated with the
areas of GA measured using autofluorescence 2425 All en face images were graded for

the presence of persistent choroidal hypertransmission defects or CRORA. On the en face
images, GA was identified as an area of increased focal brightness corresponding to the
hypertransmission of light into the choroid measuring at least 250um in greatest linear
dimension.3:21-23These areas are also known as persistent choroidal hypertransmission
defects (hyperTDs). Measurements of the GA area were not performed since the 6X6mm
scan can be used to detect for the presence of GA, but the GA could extend beyond the
6x6 mm FOV of the scan. Therefore, accurate measurements and comparisons of total GA
lesion area were not always possible. In addition, fundus autofluorescence images were not
routinely obtained on these eyes with AMD.

Statistical Analyses

RESULTS

Statistical analyses were performed using SPSS 27.0 (IBM Statistical Package for Scientific
Studies for Windows, Armonk NY). The between eye agreement of AMD gradings was
summarized using interocular observed agreement and Cohen’s kappa Coefficient 26 (k<0.4,
poor agreement; .0.4 to 0.75, fair to good agreement; &>0.75, excellent agreement).
Between eye agreement of drusen areas and volumes were assessed with the intraclass
correlation (ICC). 2728 Linear regression and Pearson’s r2 were used to study the association
between interocular differences and drusen area and volume. P values of less than 0.05 were
considered to be statically significant.

A total of 1850 AMD patients were reviewed, and 1310 met the criteria for inclusion in this
study. All subjects had evidence of bilateral disease. The average age of the 1310 patients
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in the study was 78 (range, 50-102) and 60% were women. We considered the following
categories of disease: drusen only, GA, exudative MNV (eAMD), and eyes with mixed
disease (i.e., both GA and eAMD) as shown in Figures 1-5. The last three categories are
considered a late-stage disease.

Overall Symmetry Between Eyes

Table 1 shows the percentage agreement of disease gradings between the two eyes, and
neither eye showed a predilection for a particular stage of disease. There was an overall
observed interocular agreement of 54% (x = 0.29). The relatively low Cohen kappa value
indicates that AMD is a disease with poor symmetry based on our staging of the disease
as drusen-only eyes versus late-stage eyes. The late stage is further divided into GA and
eAMD. Table 1 shows that 54% of the patients (701) presented with symmetric disease
gradings; of these 20% had bilateral drusen, 11% had bilateral GA, and 22% had bilateral
exudative MNV (eAMD). Only 1% of patients had both GA and eMNV co-occurring in both
eyes. Kappa coefficients were poor (<0.4) for index eyes diagnosed with drusen (x =0.27),
eAMD (x=0.17), and mixed disease (x = 0.03). There was moderate agreement between
index and fellow eyes for GA (x = 0.50).

Symmetry Between Eyes with Drusen

The subgroup of patients with bilateral drusen was analyzed further. A total of 265 patients
were identified with only drusen in both eyes. This group’s average age was 73.4 (51-93),
with 63% women. Figure 6 shows scatter plot comparisons of drusen area and volume
measurements within the foveal-centered circles with diameters of 3 mm and 5 mm, as well
as within the total scan area (all p>0.07). Table 2 characterizes the percentage of interocular
differences (right eye minus the left eye) for drusen area and volume measurements for 50%
and 95% of the distributions. When symmetry was assessed using the square-root drusen
area measurements for patients with bilateral drusen, moderate ICC values of 0.70, 0.71, and
0.70 for the 3 mm circle, 5 mm circle, and the total scan area, respectively, indicating good
agreement. The ICC for cube-root drusen volume was slightly lower with 0.65, 0.66, and
0.64, respectively. Figure 7 shows the scatter plot correlations between the square-root of
drusen area and the cube-root of drusen measurements versus their intraocular differences.
When trying to fit the data using linear, quadratic, cubic, growth, or exponential tests, we
found no association using any of the tests performed with all r-squared values less than 0.03
(3%). However, when drusen square-root areas and cube-root volumes were divided into
quintiles, the smallest quintile had the smallest interocular differences (table 3).

DISCUSSION

Since AMD is a genetic disease with environmental influences, we might have expected

a higher degree of symmetry between eyes since both genetics and most environmental
influences would be expected to be the same in both eyes. Our earlier expectations were
reinforced by studies which reported higher rates of symmetry across all stages of the
disease. Using the Minnesota Grading System (MGS) based on AREDS, overall symmetry
has been reported to be as high as 95% in small datasets (n=20), 16 which is strikingly
dissimilar to the 54% symmetry and low interocular agreement (k<0.4) found in our study
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(n=1310). One possible explanation for their findings is that they were grading eye bank
eyes, which were likely to have more advanced stages of AMD. We used a broad 3-step
staging system that classified eyes into a drusen-only stage and a late stage of AMD,

with the late-stage further divided into GA and eAMD, and only requirement that we had
for imaging was that the patient had a diagnosis of AMD and was seen at the Bascom
Palmer Eye Institute.29 Moreover, our SS-OCT staging system is a minor modification

of the classification system based on color fundus imaging and should be comparable in
identifying eyes at risk for progression since we provide a detailed quantitative assessment
of drusen area and volume, which we have shown are predictive of disease progression
from intermediate to late AMD.#20.23 Since the stage of intermediate AMD depends on
drusen size, we believe that our staging system might be even more representative of
disease progression and better than color fundus imaging for assessing the symmetry of
disease between eyes. The applicability of our staging system based on SS-OCT imaging
is supported by studies which have shown similar rates of AMD bilaterality to the present
study. For example, Pai et al. reported bilateral disease in 60.4% of patients with any stage
of disease based off photographic grading using the Wisconsin system, whereas 54% of our
patients had bilateral disease.30

Compared with a study of 81 patients with bilateral drusen which reported good to excellent
symmetry of several drusen characteristics,3! we found limited interocular agreement
(k<0.4) across the 265 patients with bilateral drusen, with the smallest difference in the
drusen measurements found in the smallest quintile for drusen area and drusen volume. It
is interesting to note that a large druse, which has a diameter of 125um on color fundus
imaging and is sufficient to define an eye as having intermediate AMD (iAMD)* would
have a square-root area of about 0.11 um. Figure 6 demonstrates that the vast majority of
the drusen eyes included in this study have a total drusen volume that far exceeds the color
fundus grading for large drusen and iIAMD. This suggests that there’s more symmetry at
the stage of AMD consistent with iIAMD on color fundus imaging with drusen asymmetry
becoming more prevalent as the disease progresses and the drusen burden increases.

Since drusen area and volume measurements have been shown to correlate with the
complement factor H at-risk allelic burden in patients with AMD,32-38 jt would appear

that genetics and environmental influences that are shared between eyes play an essential
role at this early drusen stage, but once the drusen volume and area enlarge and the eye with
drusen progresses to the late stage of AMD, this early-onset symmetry is lost. These drusen
results resemble previous data evaluating phenotypic symmetry in monozygotic twins,
which showed moderate symmetry between twins for the occurrence of soft and hard drusen,
with symmetry of 57% and 80%, respectively.3 In this previous twin study, drusen were
evaluated using stereoscopic macular photographs rather than a more quantitative imaging
technology such as SS-OCT, which we believe is a better approach for quantifying the
symmetry of drusen between eyes. By using SS-OCT imaging, we refined the quantifiable
grading of drusen area and volume measurements in both eyes to show an ICC of 0.6-0.7.

Since we were looking at a cross-section of disease progression with a common end-stage
of AMD being the formation of GA and eAMD, which are often associated with the loss of
visual function and the reason why most patients seek out a retina specialist, we expected to
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find that GA and eAMD would be symmetric between eyes since they represent a common
endpoint of disease progression and they are associated with loss of visual function.1! This
has been shown in previous studies evaluating patients with GA1240 disciform scars 1315
However, we were surprised to find that only 11% of patients had bilateral GA and 22%

had bilateral exudative MNV (eAMD), with only 1% of patients having both GA and eMNV
co-existing in both eyes. While we expected the best kappa coefficient to be found for index
eyes with GA, since GA does represent the end-stage of non-exudative AMD and it’s the
most common form of late AMD, only a moderate agreement between index and fellow eyes
with GA (x = 0.50) was found. In contrast, for eyes with eAMD, another common disease
endpoint, the kappa was poor (x = 0.17) and even worse for mixed disease (x = 0.03).

This contributes to the relatively low overall kappa of 0.29 indicating poor symmetry overall
when including both drusen-only eyes and late-stage AMD eyes. One possible explanation
for the low symmetry of advanced end-stage disease in our study is that these patients may
not seek out the inconvenience of tertiary specialty care given their extensive vision loss, and
another explanation might be a selection bias in excluding patients with advanced end-stage
disease to undergo SS-OCT imaging with the realization that central fixation and image
quality would prevent the acquisition of useful images and that their imaging at follow-up
visits would not be particularly informative about disease progression even if they decided to
return.

For bilateral eyes with GA, a comparison of GA area measurements between eyes would
have been ideal, but due to the FOV limitations of our 6X6 mm scan pattern, we could not
fully quantify the larger areas of GA that exceeded the scan’s FOV; however, this SS-OCT
scan pattern was able to easily identify whether any macular GA related to AMD within
the arcades was present, it was just the extent of atrophy that could not be fully quantified.
Another feature related to bilateral GA is whether the GA was foveal or non-foveal, but
that assessment was not undertaken since the outcome would not have impacted the clinical
stage of AMD and the question of foveal involvement deals more with the symmetry of
disease onset and progression, which is the focus of ongoing longitudinal studies. Despite
these limitations, we did observe moderate agreement between eyes with the diagnosis of
any macular GA. At least, we can conclude that GA subjects were found to have a more
symmetric disease than other stages (x = 0.50), with slightly more than 10% showing GA in
both eyes at the time of their first scan.

Regarding the symmetry of eAMD, 815 patients had eAMD in at least one eye, and 35%
of these patients had bilateral exudative disease with poor concordance between the eyes

of the same patients. These results are consistent with previously published data indicating
relatively lower levels of symmetry in eAMD.1! Multiple studies suggest that exudative
disease in one eye significantly increases the risk of conversion to exudative disease in the
fellow eye, implying that greater symmetry should be present if all these patients had been
followed longer.41-43 Strahlman et a/*3 conducted a retrospective study on 84 patients with
unilateral eAMD in one eye and only drusen in the other eye. For the three years following
the initial presentation, they reported a three to seven percent annual risk of developing
eAMD in the second eye. This was confirmed by the AREDS data that suggested a 10%
per year risk of developing an exudative disease in the fellow eye with an overall risk of
about 50% at five years.2% These studies show a tendency to progress to symmetrical eAMD,
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which was not captured by our cross-sectional study that provides only a snapshot in time.
While the asymmetry that we detected between eyes in the late stage of AMD may simply
reflect a random stochastic process, it is also possible that there could be an underlying
asymmetry with respect to environmental factors that are different between eyes, which
then might influence disease progression differently between the two eyes. One possible
environmental influence is the difference in the ocular perfusion between eyes, 4445

Limitations of this study include its cross-sectional nature with patients seen at a tertiary
care referral retina clinic for AMD, and these patients would likely be symptomatic and
more advanced at the time of presentation. However, even with this limitation, a range of
disease severities was observed. Another limitation was the use of SS-OCT imaging with a
6X6 mm FOV since GA and MNV could appear and extend beyond this FOV. While CF and
FAF imaging were obtained on some of the patients, all the patients in this study received
SS-OCT imaging. While it is theoretically possible that both GA and exudative MNV could
develop outside the 6X6 FOV in AMD, it is highly unlikely based on clinical experience
and current scanning protocols used in clinical trials. Moreover, the FOV was used to assess
whether GA or MNV were present and not to determine the full extent of the lesions or the
growth rates of the lesions. Using 12X12mm scans that were obtained on most patients, we
should be able to address the symmetry of GA size in future investigations.

Our study highlights the potential impact of non-genetic factors on disease progression
and the importance of assessing both eyes separately in the diagnosis and management

of AMD. While drusen area and volume appear to be strongly influenced by genetics

and serve as important diagnostic criteria for AMD, the asymmetry beyond the early
drusen stage most likely involves more than just genetics, with the likely candidates being
environmental factors that may asymmetrically impact disease progression between eyes.
Such environmental factors would be ideal candidates for targeted interventions that may
slow overall disease progression. While it could be argued that the population included in
this study represents patients who are being seen in a referral retina practice with more
advanced disease and are not representative of the entire spectrum of AMD, it is noteworthy
that we did have a patient population with small drusen and it was this smallest quintile
that showed the highest degree of symmetry. One interesting additional finding from this
study was the lack of phenotypic preference for either eye determined by random indexing,
allowing future studies to further investigate AMD symmetry without concern of a bias
between eyes.

By better understanding how environmental factors influence macular health and how

these factors may differ between the eyes of the same patient, we can gain new insights

into how the development of future targeted therapies may slow disease progression. Our
findings have important implications for the development of these targeted therapies, such
as therapies designed to improve ocular perfusion. These therapies might be tailored to the
specific eye with more advanced asymmetric disease, thus potentially improving the clinical
care of patients with AMD.
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Figure 1.
Bilateral drusen-only eyes with non-exudative age-related macular degeneration. (A, B)

Swept-source OCT drusen maps of the right and left eyes, respectively. (C,D) Central foveal
B-scans showing drusen in the same right and left eyes shown in panels A and B.
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Figure 2.
Bilateral eyes with geographic atrophy (GA) secondary to non-exudative age-related

macular degeneration. (A, B) £n face swept-source OCT images derived from sub-RPE
slabs showing hypertransmission defects corresponding to GA in both eyes. (C,D) Central
foveal B-scans showing evidence of choroidal hypertransmission defects corresponding to
the en face OCT images shown in panels A and B.
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Figure 3.
Macular neovascularization (MNV) in both eyes secondary to exudative age-related macular

degeneration. (A, C) Swept-source OCT (SS-OCT) thickness maps of the right and left eyes.
(B,D), SS-OCT angiography (SS-OCTA) images showing en face slabs with segmentation
boundaries from the retinal pigment epithelium (RPE) to Bruch’s membrane depicting type
1 macular neovascularization. (E,G) Central foveal SS-OCT B-scans showing evidence of
subretinal fluid in both eyes. (F,H) B-scans with segmentation boundaries and flow used to
detect MNV on the corresponding én face images in panels B and D, respectively.

Ophthalmol Retina. Author manuscript; available in PMC 2024 August 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Trivizki et al. Page 16

Figure 4.
Two cases showing asymmetric presentation of drusen and late AMD in the fellow eye.

(A-H) First case of drusen in the right eye and macular neovascularization (MNV) in
the left eye. (A,C) Thickness maps with (E-G) showing central foveal SS-OCT B-scans,
(G) showing evidence of subretinal fluid, (B) showing swept-source OCT drusen map
of the right eye, (D, H) showing en face slabs with segmentation boundaries from

the retinal pigment epithelium (RPE) to Bruch’s membrane depicting type 1 macular
neovascularization, (H) showing B-scans with segmentation boundaries and flow used
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to detect MNV on the corresponding en face images in (D). (I-N) The second case

showing GA in the right eye and drusen in the left eye. (I,K) £n Face swept-source

OCT images derived from sub-RPE slabs showing hypertransmission defects corresponding
to GA in the right eye with no defects in the left eye. (L, N) Central foveal B-scans
showing evidence of choroidal hypertransmission defects corresponding to the en face OCT
images shown in (I) and hypo-transmission defects (black spots) in the left eye due to
overlying hyperpigmentation. (J) Swept-source OCT drusen map of the left eye with (M)
corresponding to the central foveal SS-OCT B-scan
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Figure 5.
A case showing asymmetric presentation of late AMD in both eyes with macular

neovascularization (MNV) in the right eye and geographic atrophy (GA) in the left eye.
(A,D) Thickness maps with (F,1) showing central foveal SS-OCT B-scan, (F) showing
evidence of intraretinal fluid, (B) showing an en face slab with segmentation boundaries
from the retinal pigment epithelium (RPE) to Bruch’s membrane depicting the type 1
macular neovascularization, (G) showing B-scans with segmentation boundaries and flow
used to detect MNV on the corresponding en face images in panel D. (C,E) En Face
swept-source OCT images derived from sub-RPE slabs showing hypertransmission defects
corresponding to GA in the left eye with no defects in the right eye, (H,J) showing central
foveal B-scans with evidence of choroidal hypertransmission defects corresponding to the en
face OCT images shown in (E) with no clear defect in the right eye (C).
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Scatter plot comparisons of the drusen area using a square-root transformation and drusen
volume using a cube-root transformation. (A, B, C) Square-root of drusen areas within the

total scan area and within foveal-centered circles with diameters of 3 mm and 5 mm. (D, E,

a0

12

F) Cube-root of drusen volumes within the total scan area and within foveal-centered circles
with diameters of 3 mm and 5 mm. All p>0.05. (OD=right eye, OS=left eye).
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Scatter plot correlations between the square-root of drusen area and the cube-root of drusen
measurements versus their intraocular differences. (A, B, C) Square-root of drusen areas
within the total scan area and within foveal-centered circles with diameters of 3 mm and

5 mm. (D, E, F) Cube-root of drusen volumes within the total scan area and within foveal-
centered circles with diameters of 3 mm and 5 mm. No associations were found using linear,
quadratic, cubic, growth, or exponential tests. (r squared values<0.03). Right or left eyes
were chosen at random to be index eye.
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Percentage agreement of disease gradings between randomly selected index eyes (IE) and fellow eyes (FE).

Disease Gradings % (n)

FE Dry disease —

FE Dry disease — GA

FE Wet disease —

FE Mixed disease

Drusen MNV (MNV and GA)
IE Dry Disease — Drusen 20% (265) 3% (33) 14% (181) 0% (3)
IE Dry Disease — GA 2% (29) 11% (148) 5% (62) 0% (5)
IE Wet disease - MNV 15% (199) 5% (69) 22% (287) 1% (11)
IE Mixed disease (MNV and GA) | 0% (3) 0% (3) 1% (6) 1% (6)

IE: index eyes; FE: fellow eyes; GA: geographic atrophy; MNV: macular neovascularization
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Table 2.

Interocular Symmetry Differences Between Eyes

Percent of all interocular differences

Type Scan Size | Mean (SD) | Median ICC
50% [LL, UL] 95% [LL, UL]

Total 0.02 (0.17) | 0.05 [0.06, 0.09] [-0.37,0.43] 0.64

Cube root drusen volume | 5mm 0.02 (0.17) | 0.03 [-0.06, 0.09] [-0.32, 0.45] 0.66
3mm 0.02 (0.17) | 0.03 [0.06, 0. 09] [-0.34, 0.43] 0.65

Total 0.06 (0.55) | 0.05 [-0.23,0.33] [-1.17,1.38] 0.70

Square root drusen area 5mm 0.06 (0.54) | 0.03 [-0.23,0.32] [-1.05, 1.38] 0.71
3mm 0.05(0.48) | 0.03 [0.21, 0.30] [-0.99, 1.22] 0.70

SD: Standart Deviation; 50% LL: Lower Limit = 25th%tile; SOth%tiIe UL: Upper Limit = 75%tile; 95% LL: Lower Limit = 2.5th%tile; 95th%tile

UL: Upper Limit = 97.5%tile; ICC Intraclass Correlation Coefficient
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Table 3.

Difference between eyes in total drusen area and volume for patients with only bilateral drusen by quintiles

Quintiles of SQRT drusen area, both eyes averaged

Mean (SD) Absolute value interocular difference in SQRT drusen area

<054 0.27 (0.22)
>0.54 - 0.91 0.40 (0.36)
>0.91 - 1.26 0.43 (0.40)
>1.26-1.74 0.43 (0.49)
>1.74 0.40 (0.38)

Quintiles of CBRT drusen volume, both eyes averaged

Mean (SD) Absolute value interocular difference in CBRT drusen volume

<0.22 0.09 (0.09)
>0.22 - 0.32 0.12 (0.13)
>0.32 - 0.41 0.11 (0.13)
>0.41-0.53 0.12 (0.11)
>0.53 - 1.00 0.14 (0.13)

P > 0.05 for all quintiles; SD standard deviation; SQRT: square root; CBRT: cube root
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