UCT SPOTLIGAT:

CHARACTERIZING
GA DEVELOPMENT

AND PROGRESSION

New imaging biomarkers are helping clinicians
. better identify and track geographic atrophy.
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eographic atrophy (GA) is characterized by the
complete loss of photoreceptors, retinal pigment
epithelium (RPE), and choriocapillaris. This
condition profoundly affects the quality of life of
patients and their families.”
Although fundus autofluorescence has historically
been regarded as the standard imaging modality for GA
assessment and progression, OCT has gained increasing
importance.*” OCT surpasses the 2D en face visualization
provided by fundus autofluorescence and color fundus
photography, offering both 2D and 3D high-resolution
imaging. OCT B-scans deliver a cross-sectional view of the
retina, enabling precise visualization of the retinal layers
and the choroid.® This technology allows the identification
of early biomarkers of GA development and precursor
lesions of atrophy, precise delineation of atrophic lesion
borders, assessment of the severity of cellular loss, and
detection of nascent neovascular lesions that may further
complicate atrophy.®>"

NOVEL OCT BIOMARKERS

These advantages have expanded the use of OCT for
evaluating GA, driving the development of a consensus OCT
definition for atrophy. This OCT definition, termed complete
outer retina and RPE atrophy, characterizes atrophy as a
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region of photoreceptor degeneration and RPE disruption,
accompanied by underlying choroidal hypertransmission
measuring at least 250 pm in diameter.”

Recent studies have focused on developing predictive
models using OCT to estimate GA progression. Several
biomarkers have been implicated in GA prediction and
prognosis, including reticular pseudodrusen, hyperreflective

AT A GLANCE

» Several biomarkers have been implicated in
geographic atrophy (GA) prediction and prognosis,
including reticular pseudodrusen, hyperreflective
foci, thickness loss of specific retinal bands, drusen
volume, and hyporeflective cores within drusen.

» However, current biomarkers do not fully account for
the high variability observed in the progression of
atrophic lesions.

» The authors have developed a predictive model

hased on the phenotypic elementary lesions of
intermediate AMD associated with GA.



foci, the thickness loss of specific retinal
bands (outer nuclear layer, outer retinal
bands, RPE plus inner/outer segments

of photoreceptors), drusen volume

(> 0.03 mm?3), and hyporeflective cores
within drusen.’®2" Among factors
involved in GA lesion expansion, the
choriocapillaris impairment assessed on
OCT angiography (OCTA) was demon-
strated to be greater at the front of lesion
expansion, with a direct correlation
between choriocapillaris flow deficits and
growth rate.'®?? Choroidal vascularity
index has also demonstrated a strict asso-
ciation with the GA growth rate, further
corroborating the undeniable role of
choroidal microvasculature.”?

DIGGING DEEPER INTO THE 0CT

These biomarkers underscore the
potential of OCT in identifying early
indicators of GA susceptibility and
progression. However, they do not fully
account for the high variability observed
in the progression of atrophic lesions.
To address this, our group recently
developed a predictive model based on
the phenotypic elementary lesions of intermediate AMD
(IAMD) associated with GA development and progression
(Figure 1). These lesions were represented by drusen,
reticular pseudodrusen or subretinal drusenoid deposits,
drusenoid pigment epithelium detachment, and the
presence of an avascular thin double-layer sign (DLS)."

The presence of a thin hyporeflective band between
the RPE, its basal lamina, and Bruch membrane, without
evidence of a neovascular signal on OCTA, represents the
OCT signature for thick basal lamina deposits (BLamD),
as recently confirmed by histopathology.?* However, this
signature needs to be distinguished from neovascular DLS,
which is characterized by a greater vertical thickness and
a multilaminar reflective interior, indicative of neovascular
tissue (Figure 2). An accurate distinction between these two
entities was performed using OCTA in our series. The iden-
tification of a DLS signature for thick BLamD represented
the primary baseline predictor of GA progression. Moreover,
eyes with DLS presented a faster development of atrophy
(1.26 years vs 2.15 years for controls) and larger lesion size at
different points compared with controls.™

The association between thick BLamD and rapidly evolving
GA is further corroborated by previous studies that demon-
strate an obvious RPE-basal lamina-Bruch membrane split-
ting on OCT B-scan in aggressive forms of GA, such as the
diffuse-trickling phenotype and extensive macular atrophy
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Figure 1. Phenotypic elementary lesions seen in iAMD. Drusen (A, arrowheads) can be appreciated as RPE+basal [amina
elevations measuring > 125 ym. Reticular pseudodrusen or subretinal drusenoid deposits appear as subretinal flat
hyperreflective deposits (B, blue arrowheads) or conical well-defined deposits (purple arrowheads). Drusenoid pigment
epithelium detachment is defined as an RPE mound elevation measuring at least 350 mm in the horizontal diameter

(C, arrow). DLS appears as a thin hyporeflective separation between RPE+basal lamina (D, yellow arrowheads) and Bruch
membrane (red arrowheads).

with pseudodrusen-like appearance.?>% Possible pathogenic
explanations for the more aggressive behavior observed in
eyes with thick BLamD included the disrupted metabolic
support, increased oxidative stress, and chronic inflam-
mation. Specifically, thick and continuous BLamD create a
physical separation between the RPE and choriocapillaris,
impairing nutrient and oxygen exchange, which results in
RPE ischemia and dysfunction.” Another possible mecha-
nism resides in the retention of lipoproteins and other
macromolecules within the thickened BLamD, leading to a
prolonged exposure to these substances, thereby increasing
oxidative stress and chronic inflammation.?®

WATCH FOR A THIN DLS

Thick BLamD, identifiable on OCT as a thin DLS, should
be recognized as a critical prognostic predictor in eyes with
AMD, leading to earlier development of atrophic lesions and
a faster progression rate. Expanding the phenotypic charac-
terization of OCT predictors can help explain the variability
in GA progression and support the development of more
accurate predictive models and deep-learning algorithms to
aid clinical decision making and advance the management of
dry AMD. While OCT is increasingly recognized as a critical
imaging modality for studying GA, its full potential and
implications should be better emphasized, particularly within
future clinical trials and GA management. m
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Figure 2. A thick DLS presents an interior multilayered reflectivity (A, hypo: purple arrowhead; midreflective: yellow arrowhead) that can reflect the presence of a neovascular tissue. A thin

DLS demonstrates a single hyporeflective band between the RPE and Bruch membrane (B).
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