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Abstract

Background/Aims: To assess the long-term variability of macular optical coherence
tomography (OCT)/OCT angiography (OCTA) and visual field (VF) parameters.

Methods: Healthy and glaucoma eyes with >1-year follow-up were included. 24-2 VF and
macular OCT/OCTA parameters, including VF mean deviation (MD), whole-image vessel density
(wiVD) and ganglion cell complex thickness (wiGCC) were analyzed. Intra-class correlation
co-efficient (ICC), root mean squared error (RMSE), within-subject test-retest standard deviation
(Sw), and test-retest variability were calculated for stable eye cohort (max follow-up=1.5 years).
Rates of change and RMSE were evaluated in the extended cohort including all eyes (unlimited
follow-up).

Results: From a total of 230 eyes (150 participants; age=67.7 years), 86 eyes (37%, 62
participants) were stable. In stable eyes, OCT parameters showed the highest mean(95%)

ICC (wiGCC=0.99[0.99, 0.99]), followed by VF (VF MD=0.91[0.88, 0.93]) and OCTA
(wivD=0.82[0.75, 0.87]). RMSE and SW for VF MD were 0.92dB and 0.81dB, respectively,

for wiVD were 1.64% and 1.48%, respectively, and for wiGCC, 0.91pm and 0.78um, respectively.
The long-term test-rest variability of VF MD, wiVD, and wiGCC was 2.2dB, 4.1%, and 2.2um,
respectively. In the extended cohort (mean follow-up=3.0 years), all parameters had significant
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rates of change (P<0.001), and compared to the stable cohort, only slightly higher RMSE (VF
MD=1.07dB; wiGCC=2.03um; wiVVD=2.57%) were found.

Conclusions: VF and macular OCT/OCTA, particularly OCT parameters, showed small long-
term variability in all eyes, including stable ones, supporting the use of these instruments in
glaucoma follow-up. Changes in macular VD and GCC greater than 4-5% and 2um, respectively,
indicate possible progression.

glaucoma; OCT; OCTA, visual field; reproducibility; variability

INTRODUCTION

Glaucoma is characterized by irreversible, progressive retinal ganglion cells loss.[1] In
current practice, clinical monitoring of glaucoma relies on both functional and structural
evaluation, with the visual field (\VF) test and optical coherence tomography (OCT)
considered part of the routine examinations. OCT angiography (OCTA) has also emerged
as a new imaging modality with the potentials to refine glaucoma management through its
ability to evaluate alterations in retinal microvasculature.[2]

With a chronic and progressive course, the evaluation of true glaucomatous progression
relies heavily on the long-term variability of clinical examinations. However, studies
investigating the long-term variability of measurements pertinent to glaucoma management,
which required a follow-up period of at least several months, were very limited,[3-5] with
the majority performed on only stable cases. In addition, most prior works examining
macular structural parameters were short-term, thus could not inform clinicians on the
longitudinal trend of measurement variability that should be considered during long-term
follow-up.

Among the few available studies on macular thickness measured by OCT, Miraftabi et al.
revealed a low short-term variability,[6] and Kim et al. showed a small long-term variability
in non-progressive glaucoma eyes.[7] As for OCTA, a few studies have shown a satisfactory
short-term variability of superficial macular vessel density (VD) in healthy and glaucoma
subjects.[8-10] Our prior study examined the long-term reproducibility of macular OCT/
OCTA,; nevertheless, only a smaller number of stable cases with a mean follow-up of 1 year
were included.[11] Of note, assessment of the long-term variability of both VVF and macular
OCT/OCTA in the same study remains lacking.

To accurately differentiate true glaucomatous changes from measurement variability, it

is important to investigate the long-term variability of these functional and structural
parameters. Moreover, to better simulate clinical settings, the variability of these parameters
should also be examined on an extended cohort consisting of both stable and non-stable
cases. In this study, the long-term variability of macular OCT/OCTA and VF parameters
were assessed in both stable eyes and all eyes.
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METHODS

Participants

The study adhered to the tenets of the Declaration of Helsinki and the Health Insurance
Portability and Accountability Act, and was approved by the University of California San
Diego (UCSD) Human Research Protection Program (NCT00221897). Written informed
consent was obtained from all participants.

This retrospective cohort study included healthy, glaucoma suspect, and primary open angle
glaucoma patients (definitions provided in Supplemental Method 1) from the Diagnostic
Innovations in Glaucoma Study (DIGS)[12 13] meeting the inclusion criteria. All DIGS
participants underwent the examinations described in Supplemental Method 2. Demographic
information and systemic medical history were also collected. The inclusion criteria for
DIGS were: (1)older than 18 years of age; (2)open angles on gonioscopy; (3)best-corrected
visual acuity of 20/40 or better; (4)refraction within +5.0 diopters spherical and within
+3.0-diopters cylinder at study entry.

For the current study, only DIGS subjects with at least 3 visits of VF/OCT/OCTA
examinations during the same period (<3-month difference) and 1-year follow-up

were included. Further exclusion criteria included: (1)history of trauma; (2)uveitis;

(3)axial length=27mm; (4)coexisting retinal disease including diabetic retinopathy; (5)non-
glaucomatous optic neuropathy; (6)history of Parkinson’s disease, clinical dementia, or
stroke.

OCTA and Spectral-Domain OCT

This study included 3mm x 3mm macula OCT/OCTA scans acquired using the Avanti
Angiovue system (Optovue, Inc. Fremont, CA, software version 2018.1.1.63).[14] The
OCT/OCTA images were acquired simultaneously. Ganglion cell complex (GCC) thickness
and VD, the percentage of measured area occupied by flowing blood vessels, were analyzed
from the same scan slab. Whole-image superficial VD (wiVD) and GCC thickness (wiGCC)
were measured from the entire macula scan, and parafoveal superficial VD (pfVD) and
GCC thickness (pfGCC) were measured from the fovea-centered annular region within the
1-3mm ring diameter zone. OCT/OCTA image quality review was performed by trained
graders, and poor-quality images were excluded based on criteria described in Supplemental
Method 3.

Visual Field Examination

VF examination was performed using Swedish Interactive Thresholding Algorithm standard
24-2 threshold test (Humphrey Field Analyzer, Carl Zeiss Meditec, Dublin, California,
USA). Quality review of 24-2 VF was performed by the VF Assessment Center staffs at
UCSD. VF results were considered unreliable and excluded if the following artifacts were
present: (1)inattention or fatigue effects; (2)evidence of rim and eyelid artifacts; (3)VF
damage caused by diseases other than glaucoma. All VF tests were performed within 3
months of the OCT/OCTA exam date, and the numbers of visits/tests of VF and OCT/OCTA
included for analysis were comparable.
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Assessment of Glaucoma Stability

The long-term variability of OCT/OCTA and VF parameters was assessed under two
scenarios. One scenario, the “stable eye cohort” included only stable eyes with a maximum
follow-up of 1.5 years to eliminate the effect of aging on the long-term measurement
variability. The other scenario, the “extended cohort” simulated clinical settings and
included all eyes, with no limitation on the follow-up duration and stability status. The
stability of glaucoma was determined using both serial color stereophotographs and VF. A
case was considered stable only when both structural progression and functional progression
were not detected.

Color stereophotographs (Nidek Stereo Camera Model 3-DX, Nidek, Palo Alto, California,
USA) were taken after pupil dilation and used to determine structural stability.
Glaucomatous structural progression was defined as the presence of progressive optic disc
changes, focal or diffuse neuroretinal rim narrowing or notching, adjacent vascular position
shift, or optic disc hemorrhage, or the presence of progressive RNFL changes. A structurally
stable case was confirmed by the consensus of two independent masked observers (TN,
JHW), with the third observer (SM) being the adjudicator when there was disagreement.

Glaucomatous functional progression was evaluated using serial VF obtained from a
minimum of 5-year follow-up before the first OCT/OCTA visit included in this study, and
determined based on both event-based and trend-based analysis. VF obtained later were not
evaluated to prevent from affecting the variability measurement. Functional stability was
determined when neither trend-based nor event-based analysis showed signs of progression
based on definition described in Supplemental Method 4.

Statistical analysis

Demographic and clinical characteristic data were presented as mean (95% confidence
interval [CI]) for continuous variables and count (%) for categorical variables. For primary
metrics demonstrating the long-term variability, a linear random effects analysis of variance
model was used to calculate the intraclass correlation coefficient (ICC), root mean squared
error (RMSE), within-subject test—retest standard deviation (Sw), and test-retest variability
(TRV) (details of metrics provided in Supplemental Method 5).[5 10 11 15-17] The long-
term TRV was calculated by Sw x 2.77. The coefficient of variation (CV, %) was calculated
by 100x(Sw/overall mean) and was presented supplementary. To account for the within-
subject variability, comparison of rates of change of VF and OCT/OCTA parameters was
performed using a linear mixed model. The time-dependent effects of age, I0P, and central
corneal thickness (CCT) on the measurement of these parameters were also calculated using
linear mixed effects models. Analyses of variability were performed on both the stable eye
cohort and the extended cohort including all eyes. For the stable eye cohort, ICC, RMSE,
Sw, and CV were calculated. For the extended cohort, the rates of change and RMSE

were calculated. Statistical analyses were performed using R version 4.2.0 (R Foundation
for Statistical Computing, Vienna, Austria). A P-value<0.05 was considered statistically
significant.
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RESULTS

A total of 230 eyes of 150 patients (mean [95% CI] age = 67.7[65.8, 69.6] years) were
included, and 86 eyes (37%) of 62 patients (age = 65.2[62.0, 68.5] years) were determined
stable. Demographic and clinical characteristics of the extended cohort including all eyes
(unlimited follow-up) and the stable eye cohort (max follow-up=1.5 years) are summarized
in Table 1. The mean (95% CI) follow-up durations of the extended cohort and stable eye
cohort were 3.0(2.8, 3.2) years and 1.2(1.1, 1.2) years, respectively.

The long-term variability of 24—2 VF and macular OCT/OCTA parameters in the stable eye
cohort (max follow-up=1.5 years) are summarized in Table 2. The macular OCT parameters
showed the highest ICC (95% CI) (wiGCC=0.99[0.99, 0.99]) followed by VF parameters
(VF MD=0.91[0.88, 0.93]), and OCTA parameters (wi\VD=0.82[0.75, 0.87]). The RMSE
were <1dB for VF parameters, between 1.0-2.0% for macular OCTA parameters, and <1um
for macular OCT parameters. Similar values were observed for Sw, which were <1dB

for VF parameters, between 1.0-2.0% for macular OCTA parameters, and <1um for OCT
parameters. As for the long-term measurement variability, VF MD and pattern standard
deviation (PSD) showed a TRV of 2.24 dB and 1.45 dB, respectively. The TRV of macular
VD ranged between 4.1-4.5%, and that of macular GCC ranged between 2.1-2.2um. The
CV were shown in Supplemental Table 1. For both macular OCT and OCTA, no significant
difference in variability was observed between whole-image and parafoveal measurements.

For the variability of VF and macular OCT/OCTA parameters in the extended cohort
including all eyes (unlimited follow-up), the rates of change over the follow-up period and
RMSE are presented in Table 3. Significant rates of change over time were observed for all
measurement (P<0.001). As compared to the stable eye cohort, a slightly higher RMSE was
observed for all parameters in the extended cohort, although the difference was small. The
RMSE was 1.07 dB for VF MD, 2.57% for wiVD, and 2.03um for wiGCC, respectively.

Figure 1 demonstrates the distribution of Sw of all parameters in the stable eye cohort (lower
panel) and the extended cohort (upper panel). In both cohorts, the distribution of Sw was
generally narrowed and centered, indicating a satisfactory variability. When comparing the
two cohorts, for almost all parameters, a wider range of total distribution was observed

in the extended cohort. In addition, a higher percentage of eyes in the extended cohort

was observed to have Sw distributed at the ends of the histograms for all parameters. This
suggests that, as compared to the stable eye cohort, the extended cohort including all eyes
still possessed a slightly greater within-subject test-retest measurement variability.

The main effects of age, intraocular pressure (IOP), and CCT on the variability of VF

and macular OCT/OCTA parameters are summarized in Supplemental Tables. In the stable
eye cohort (Supplemental Table 2), older age was associated with increased variability

of macular GCC thickness (B:0.25-0.28, R2=0.61-0.64) and VD (B:0.13, R2=0.22-0.25),
while thicker CCT was associated with decrease in variability of both macular GCC (B:
-0.10~-0.09, R?=0.66-0.69) and VD (p:-0.03, R?=0.12-0.14) in the repeat scans (P<0.05).
In the extended cohort including all eyes (Supplemental Table 3), older age was associated
with a significant increase in macular VD (:0.12-0.13, R2=0.14) variability, while higher
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IOP was linked to a decreased variability in VF measurements (B=-0.33 for VF MD,
R2=0.35; 0.29 for VF PSD, R2=0.44) and macular VD (B:-0.17~-0.14, R2=0.02-0.03) in
repeated visits, although effects on the latter was weak (P<0.05).
DISCUSSION

This study examined the long-term variability of 24-2 VVF and macular OCT/OCTA
parameters. In stable eyes with a maximum follow-up of 1.5 years, all parameters
demonstrated small variability; macular GCC showed the best results. In the extended cohort
including all eyes, the RMSE of all parameters were similar to that in the stable eye cohort,
and showed a comparable result.

When comparing the reproducibility of different devices, ICC is the most relevant indicator,
since its calculation is unaffected by data unit and independent from sample mean, unlike
RMSE, Sw and CV. In our study, both macular OCT and OCTA showed satisfactory and
small long-term variability, with macular GCC demonstrating the lowest variability. Overall,
the current results are consistent with our previous estimates of long-term variability of
macular OCT and OCTA in 49 stable cases that showed both instruments were reliable

for long-term clinical evaluation, with OCT showing lower variability.[11] A possible
explanation for the better OCT results was the known greater influence of image quality

on OCTA measurements,[18] which is supported by studies directly showing the effect of
signal strength index on the short-term and long-term variability of VD.[10 11] To examine
this possibility, we also performed a sensitivity analysis on selected OCTA images with the
best quality (data not shown), and a slight improvement was found for macular VD in all
eyes (RMSE:1.6-1.7%). Another explanation is the potentially differential effects of aging
on macular VD and GCC.[19] Although information about age-related VD loss is sparse, if
OCTA possesses a steeper slope of change, it may also cause greater variability. In addition,
it may be that the technique for detecting motion (of flowing blood vessels) is inherently
more variable than that for determining thickness.

A particularly informative finding of this study is the long-term TRV of each measurement
in stable eye cohort. To clinicians, the TRV in stable eyes can be seen as the cut-off

when determining disease progression, and any measurement change exceeding it should be
considered clinically significant. Based on our results, the long-term TRV of global macular
VD and macular GCC ranged between 4.1-4.5% and 2.1-2.2um, respectively. This means
that changes observed between visits that are greater than the aforementioned values are
indicative of true glaucoma progression, which may warrant further evaluation. The long-
term TRV of sectoral OCT/OCTA parameters were additionally provided in Supplemental
Table 4. The TRV of sectoral macular VD and GCC ranged between 4.2-5.6% and 2.0-
2.8um, respectively, with the temporal sector showing the smallest variability. Overall,
there has not been a consensus on the cut-offs for determining glaucoma progression, and
future studies are needed to confirm our results. However, for macular GCC, a longitudinal
thinning rate worse than —1.3um/year was previously endorsed as strongly suggestive of
uncontrolled glaucoma progression.[20-23] As for macular VD, a short-term TRV ranged
around 4-5% was reported in a prior study,[10] which was similar to our long-term findings
using AngioVue.
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Regarding 24-2 VF, only a small variability was found in the stable eye cohort. Consistent
with our findings, Tattersall et al. found a long-term VF MD fluctuation (99% CI) of

<1dB in stable eyes.[24] Since VF was evaluated when determining glaucoma stability, an
overestimation of VF performance in stable eyes was expected. Nevertheless, the results in
the extended cohort including all eyes also suggested a small variability, which somewhat
contradicts our past impression. Nevertheless, it should be noted that global VF metrics were
tested in this study, instead of individual visual field test point metrics. In clinical practice,
greater variability is mostly found for point-level VF measurements.[18 25] While in global
metrics, these fluctuations are averaged out, thus resulting in a better reproducibility. Of
note, to examine the possible discrepancy in the variability of global and point metrics, the
average ICC of point-level VF total deviation (TD) was further analyzed (data not shown).
The mean ICC (0.81) of the point-level VF TD was lower than that of the global VF MD,
with a wide distribution (0.27-0.96) across different VF points, agreeing with the hypothesis
of a greater long-term variability of point-level metrics.

Similar to our findings, prior studies also suggested a small long-term variability of global
24-2 VVF parameters. A long-term, large-scaled study including both progressive and non-
progressive glaucoma eyes reported a median RMSE of 0.97 dB for VF MD, while that

for pointwise analyses was 2.57 dB.[26] Another study examining glaucoma eyes over 4
years also reported a small Sw (1.05 dB) for VF MD.[5] One explanation for such result

is that since DIGS subjects underwent VVF examination regularly, they may be better test
takers as compared to other patients. Considering the subject performance directly affects
VF outcome, the long-term variability of global VVF parameters in the clinic is likely greater
than the current results.

One major strength of this study is the comparison of the long-term variability of each
measurement in stable eyes with limited follow-up and all eyes with longer follow-up
(extended cohort). Results of the latter is of clinical interest, as it simulated clinical settings
where stable and non-stable cases are all present. In general, our results suggest a small
long-term variability of VF and OCT/OCTA measurements in this scenario, indicating these
parameters may also be helpful when evaluating long-term glaucoma progression in real-
world practice. Still, with the inclusion of non-stable cases in the extended cohort, variability
greater than that of the stable eye cohort was anticipated, which is supported by the wider
distribution of Sw and the slightly higher RMSE. Nonetheless, the observed differences
were small and clinically insignificant. Among the three devices, OCT consistently
demonstrated the smallest variability across the two cohorts, suggesting that it performed
more reliably than OCTA when used to detect structural loss. However, it should be noted
that macular GCC reached the measurement floor (around VF MD of —14 dB) earlier than
macular VD (around VF MD of -26 dB),[27] making it less suitable for evaluating advanced
glaucoma. Thus, in addition to the measurement variability, the dynamic range should also
be considered when applying OCT and OCTA in clinical practice.

In the supplemental analysis, a few clinical factors were found with potential effects on the
variability of these parameters, including age, CCT, and IOP. The aging effect on retinal
structures has been well recognized, thus the significant result was not surprising.[20 28 29]
The positive effect of IOP in the extended cohort including all eyes may also be explained
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by the greater sample size and the potentially more intense management administered on
patients with a higher IOP. The most inexplicable finding was perhaps the effect of CCT
found in the stable eye cohort but not the extended cohort, which was not previously
reported and difficult to explain. The association of variability with CCT in stable eyes
requires further confirmation.

This study has several limitations. First, as aforementioned, a stable VF was one of the
criteria for determining glaucoma stability, and DIGS subjects are likely better VF test
takers. Therefore, selection bias and underestimated variability might be present for VF
parameters. Additionally, poor-quality OCT/OCTA images were excluded prior to the
analysis. In clinical settings, a worse real-world variability of macular OCTA may be
expected.[30] Second, some other factors potentially affecting measurement variability were
not examined, including the severity/pattern of VVF defects and participant race for VF
variability,[31 32] and the differing scan sizes for OCT/OCTA variability.[33 34] Third,
while the design of the extended cohort can better simulate the clinical scenario,[5 26] the
proportion of progressing eyes may affect the results. Last, as participants generally had
early-moderate glaucoma, caution should be taken when generalizing our findings to cases
at later stages of glaucoma.

In conclusion, 24-2 global VF and macular OCT/OCTA parameters showed small long-term
variability in all eyes, including stable ones, supporting the use of these instruments in

the long-term follow-up for glaucoma. Demonstrating the smallest variability, is it likely
that OCT is more reliable for evaluating glaucomatous change. Further, true glaucomatous
progression should be suspected when the change between visits in macular VD and GCC is
greater than 4-5% and 2um, respectively. .
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SYNOPSIS

In both stable and all eyes, 24-2 VF and macular OCT/OCTA showed small long-term
variability suitable for glaucoma follow-up. Progression is suggested when macular VD
change exceeds 4-5% and/or GCC thickness change exceeds 2um.
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KEY MESSAGE

What is already known on this topic — Evaluation of glaucomatous
progression relies on the long-term variability of clinical examinations.
However, studies on the long-term variability of measurements pertinent to
glaucoma were limited.

What this study adds — 24-2 global VVF parameters, OCT-measured macular
GCC thickness, and OCTA-measured macular VD showed small long-term
variability in both stable eyes with 1-1.5 years of follow-up and all eyes with
extended follow-up, with macular GCC showing the best results.

How this study might affect research, practice or policy — With a small
long-term variability, 24-2 VF and macular OCT/OCTA, particularly OCT
parameters, are reliable for glaucoma follow-up and progression detection.
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Figure 1.

-5 0 5
Within-subject test-retest standard deviation (um)

Stable eye cohort [l Extended cohort

Distribution of the within-subject test-retest standard deviation of VF and OCT/OCTA
parameters in the stable eye cohort (lower panel) and the extended cohort (upper panel) (MD
= mean deviation; PSD = pattern standard deviation; VF = visual field; pfGCC = parafoveal
ganglion cell complex; pfVD = parafoveal vessel density; wiGCC = whole-image ganglion
cell complex; wiVD = whole-image vessel density)
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Demographics and Baseline Clinical Characteristics of the Subjects
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Extended cohort including all eyes
(Unlimited follow-up)

Stable eye cohort (Max follow-up = 1.5
years)

Characteristic

n =230 eyes (150 subjects)

n = 86 eyes (62 subjects)

Age (years)

67.7 (65.8, 69.6)

65.2 (62.0, 68.5)

Sex (Female/ Male) 80/70 | 37/25
Race (African American/ non-African American) 39/111 | 19/43
Self-reported hypertension, n(%) 87 (58%) | 32 (52%)
Self-reported diabetes, n(%) 22 (15%) | 9 (15%)
Eye related variables
Diagnosis (%)
Healthy 28 (12%) 18 (21%)
Glaucoma suspect 65 (28%) 28 (33%)
POAG 137 (60%) 40 (47%)

Mean I0P during follow up (mmHg)

15.0 (14.4, 15.5)

15.4 (14.5, 16.3)

Axial length (mm)

24.4 (24.2, 24.5)

245 (24.2, 24.7)

CCT (um) 541.1 (536, 546.3) 538.6 (530.2, 547.1)
Baseline 24-2 VF MD (dB) -3.0 (3.6, -2.4) -2.0(-2.7,-1.3)
Baseline 24-2 VF PSD (dB) 4.1 (3.6, 4.5) 3.3(2.7,4.0)

Baseline wiGCC thickness (pum)

92.2 (90.5, 93.9)

94.5 (91.9, 97.0)

Baseline pfGCC thickness (um)

97.2 (95.3, 99.0)

99.8 (97.0, 102.5)

Baseline wiVD (%)

44.9 (4.3, 45.5)

454 (44.5, 46.4)

Baseline pfVD (%)

47.8 (47.1, 48.4)

48.3 (47.3, 49.3)

OCT/OCTA SSI 67.7 (66.8, 68.7) 68.7 (67.1,70.2)
Follow-up duration (years) 3.0(28,3.2) 1.2(1.1,1.2)
Number of follow-up visits 5.1(4.9,5.3) 4.3(3.8,4.8)

*
Values are shown in mean (95% confidence interval), unless otherwise indicated.

Abbreviations: CCT = central corneal thickness; IOP = intraocular pressure; MD = mean deviation; OCT = optical coherence tomography; OCTA
= optical coherence tomography angiography; pfGCC =parafoveal ganglion cell complex; pfVD = parafoveal vessel density; POAG = primary open
angle glaucoma; PSD = pattern standard deviation; SSI = signal strength index; VF = visual field; wiGCC = whole-image ganglion cell complex;

wiVD = whole-image vessel density
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Table 2.

ICC, RMSE, Sw, and TRV of VF and OCT/OCTA parameters in the stable eye cohort (max follow-up = 1.5
years)

242VF | 1cc©@5%cl) | RMSE (dB) | sw(dB) | TRV (dB)
MD 0.91 (0.88, 0.93) 0.92 0.81 2.24
PSD 0.93 (0.90, 0.95) 075 053 145

OCTA ICC (95% Cl) | RMSE (%) | sw©e) | TRV (%)
wivD | 0.82(0.75,0.87) 1.64 1.48 4.10
pfvD | 0.80(0.73, 0.85) 1.80 161 4.46

ocT ICC (95% Cl) | RMSE (um) | sw(um) | TRV (um)
wiGCC | 0.99 (0.99, 0.99) 0.91 0.78 2.16
pfecc | 0.99 (0.99, 1.00) 091 075 2.08

Abbreviations: ICC = intra-class correlation; MD = mean deviation; OCT = optical coherence tomography; OCTA = optical coherence tomography
angiography; pfGCC =parafoveal ganglion cell complex; pfVD = parafoveal vessel density; PSD = pattern standard deviation; RMSE = root mean
squared error; Sw, within-subject test-retest standard deviation; TRV = test-retest variability; VF = visual field; wiGCC = whole-image ganglion
cell complex; wiVD = whole-image vessel density
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Table 3.

Rates of change and RMSE of VF and OCT/OCTA parameters in the extended cohort including all eyes
(unlimited follow-up)

24-2 VF Rate of change (95% CI) (dB/year) P-value | RMSE (dB)

MD -0.22 (-0.27, -0.16) <0.001 1.07

PSD 0.10 (0.06, 0.14) <0.001 | 0.79

OCTA Rate of change (95% CI) (%l/year) P-value | RMSE (%)

wivD | -1.17 (-1.26, -1.08) <0.001 | 2,57
pfvD | -1.07 (-1.16, -0.97) <0.001 | 258
OCT Rate of change (95% CI) (um /year) | P-value | RMSE (um)
wiGCC | -0.81(-0.89, —0.72) <0.001 2.03
pfGCC | -0.84 (-0.92, -0.76) <0.001 | 2.08

A A
Statistically significant p value is shown in bold representing a rate of change different from zero.

Abbreviations: MD = mean deviation; OCT = optical coherence tomography; OCTA = optical coherence tomography angiography; pfGCC
=parafoveal ganglion cell complex; pfVD = parafoveal vessel density; PSD = pattern standard deviation; RMSE = rootmean squared error; VF =
visual field; wiGCC = whole-image ganglion cell complex; wiVD = whole-image vessel density
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