Distinct lesions and connected-component filtering
Distinct lesions were identified as spatially connected components within the enface projections of each OCT-derived biomarker. Connectivity was defined using an 8-neighbourhood criterion, whereby pixels sharing either an edge or a corner were considered connected.
To reduce spurious detections from small segmentation artefacts, connected components were required to satisfy all predefined morphological thresholds listed in Table S1. Components failing any of these criteria were excluded. The same filtering criteria were applied uniformly across all biomarkers and cohorts.
	Criterion
	Threshold for retention

	Horizontal extent
	≥0.4 mm

	Vertical extent
	≥0.4 mm

	Total area
	≥0.04 mm²

	Connectivity
	8-neighbourhood connectivity


Supplementary Table S1. Morphological criteria used to retain distinct lesions.
Recorded lesion-level measurements
For each retained distinct lesion, area, perimeter, spatial location, and lesion count were recorded. Thresholds were selected empirically based on qualitative review of lesion morphology across the study cohorts, with the aim of excluding small isolated noise-related components while preserving contiguous lesion structures considered meaningful on enface OCT projections.



Illustrative example of component filtering
Figure S1 illustrates the connected-component filtering process in a representative right eye. The panels show the original biomarker projection before filtering, the retained distinct lesion projection after applying the morphological criteria, and the retained projection with excluded small components highlighted.
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Supplementary Figure S1. Example of distinct lesion thresholding and exclusion of small connected components.  Panels show a representative right eye. The left panel shows original connected components before thresholding, the middle panel shows retained distinct lesions after applying the minimum morphological criteria, and the right panel shows retained lesions with excluded small disconnected components highlighted. Thresholding was applied uniformly across all biomarkers and cohorts to reduce segmentation noise while preserving clinically meaningful contiguous lesions.




Illustrative example of Distinct-Lesion component filtering
A representative example is shown in Figure 2 to illustrate how total enface RORA area and distinct lesion count can describe different aspects of lesion architecture. In this case, fellow eyes had comparable total en face RORA area but differed in the number of retained distinct RORA lesions.
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Supplementary Figure S2. Representative example of inter-eye differences in RORA distinct lesion count despite comparable total RORA area. Panels A–B show retained RORA lesions overlaid in magenta on near-infrared imaging for the left and right eyes. Yellow outlines and small numeric labels indicate individual retained distinct RORA lesions. Despite comparable total enface RORA area between eyes (9.29 mm² vs 8.31 mm²; Panel C), the number of retained distinct lesions differed, with one retained distinct lesion in the left eye and four retained distinct lesions in the right eye (Panel D). This example illustrates that total enface RORA area and distinct lesion count describe different aspects of lesion architecture.


[image: ]
Figure S3. Regional inter-eye asymmetry across ETDRS macular subfields. (A) Boxplots show absolute right-left differences in lesion area within the central 1-mm subfield, parafoveal annulus, and perifoveal annulus for each OCT-derived biomarker. (B) Boxplots show occupancy-normalized absolute right-left differences, expressed as the percentage of each ETDRS region occupied by the biomarker. Occupancy-normalization was used to account for differences in ETDRS subfield area. Boxes show the interquartile range with median lines; overlaid points show individual paired-eye differences.
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Figure S3C. Inter-eye asymmetry in lesion-edge distance to the fovea. Boxplots show absolute right-left differences in the minimum distance between the foveal center and the nearest lesion-border pixel for each OCT-derived biomarker. Overlaid points show individual paired-eye differences. Foveal proximity was analyzed as a complementary spatial-positioning metric to ETDRS area-based burden.


Sensitivity Analyses Using Alternative EZ-Related Definitions
Sensitivity analyses were performed to assess whether the feature-specific inter-eye agreement findings were robust to alternative EZ-related definitions. These included width-filtered EZ-loss definitions, thickness-threshold EZ definitions, and an alternative EZ–IZ loss threshold definition.
For total enface lesion area, width-filtered and thickness-threshold definitions showed broadly similar inter-eye agreement to the primary EZ-loss analysis (Supplementary Table S2). Pearson correlation coefficients ranged from 0.616 to 0.670, absolute-agreement ICCs ranged from 0.618 to 0.673, and mean absolute right-left differences ranged from 5.168 to 5.403 mm² across these definitions.
Similar patterns were observed for the largest retained distinct lesion area (Supplementary Table S3). Width-filtered and thickness-threshold definitions showed moderate inter-eye agreement, with Pearson correlation coefficients ranging from 0.597 to 0.668 and absolute-agreement ICCs ranging from 0.599 to 0.670. Mean absolute right-left differences were similar across these definitions, ranging from 5.300 to 5.345 mm².
The EZ-IZ thickness ≤20 µm definition produced sparse and near-zero area estimates. Although the total enface lesion area analysis included 80 paired observations, inter-eye agreement was negligible and the median absolute right-left difference was 0.000 mm², consistent with a highly zero-inflated metric. For largest retained distinct lesion area, only one paired observation was available; therefore, correlation and agreement statistics were not estimable. This definition was retained for completeness but was not emphasized in interpretation.

	EZ-loss sensitivity definition
	N
	Pearson R (p)
	Spearman rho (p)
	ICC absolute agreement
	Mean absolute R-L difference, 
mm²
	Median absolute R-L difference, mm²

	EZ-IZ thickness ≤20 µm
	80
	-0.030 (0.793)
	0.022 (0.845)
	-0.023
	0.034
	0.000

	EZ-loss width ≥125 µm
	101
	0.620 (<0.001)
	0.464 (<0.001)
	0.622
	5.285
	2.317

	EZ-loss width ≥250 µm
	101
	0.616 (<0.001)
	0.458 (<0.001)
	0.618
	5.168
	2.354

	EZ thickness ≤1 pixel
	101
	0.637 (<0.001)
	0.478 (<0.001)
	0.640
	5.402
	2.457

	EZ thickness ≤2 pixels
	101
	0.670 (<0.001)
	0.536 (<0.001)
	0.673
	5.403
	3.073


Supplementary Table S2. Sensitivity analysis of total enface lesion area using alternative EZ-related definitions. Inter-eye agreement was assessed for alternative EZ-related definitions using fixed right-eye versus left-eye pairing. Pearson correlation coefficients, Spearman rank correlation coefficients, absolute-agreement intraclass correlation coefficients, and mean and median absolute right-left differences are reported. P values are reported descriptively without adjustment for multiple comparisons.
	EZ-loss sensitivity definition
	N
	Pearson R (p)
	Spearman rho (p)
	ICC absolute agreement
	Mean absolute R-L difference, mm²
	Median absolute R-L difference, mm²

	EZ-IZ thickness ≤20 µm
	1
	Not estimable
	Not estimable
	Not estimable
	0.018
	0.018

	EZ-loss width ≥125 µm
	98
	0.613 (<0.001)
	0.429 (<0.001)
	0.615
	5.337
	2.253

	EZ-loss width ≥250 µm
	98
	0.597 (<0.001)
	0.413 (<0.001)
	0.599
	5.300
	2.246

	EZ thickness ≤1 pixel
	100
	0.635 (<0.001)
	0.447 (<0.001)
	0.637
	5.345
	2.104

	EZ thickness ≤2 pixels
	101
	0.668 (<0.001)
	0.493 (<0.001)
	0.670
	5.335
	2.209



Supplementary Table S3. Sensitivity analysis of the largest retained distinct lesion area using alternative EZ-related definitions. Inter-eye agreement was assessed for the largest retained distinct lesion area using the same alternative EZ-related definitions. Pearson correlation coefficients, Spearman rank correlation coefficients, absolute-agreement intraclass correlation coefficients, and mean and median absolute right-left differences are reported. Correlation and agreement statistics were not estimated where fewer than three paired observations were available. P values are reported descriptively without adjustment for multiple comparisons.



	Feature
	ETDRS region
	N
	Mean absolute right-left area difference, mm²
	Median [IQR] absolute right-left area difference, mm²
	Mean absolute right-left occupancy difference, %
	Median [IQR] absolute right-left occupancy difference, %

	RORA
	Central 1 mm
	101
	0.210
	0.141 [0.043, 0.322]
	26.75
	17.94 [5.48, 40.99]

	RORA
	Parafoveal 1–3 mm
	101
	0.897
	0.683 [0.176, 1.228]
	14.27
	10.88 [2.80, 19.54]

	RORA
	Perifoveal 3–6 mm
	101
	1.383
	0.545 [0.064, 1.797]
	6.52
	2.57 [0.30, 8.48]

	EZ-IZ loss
	Central 1 mm
	80
	0.151
	0.081 [0.006, 0.223]
	19.26
	10.32 [0.73, 28.35]

	EZ-IZ loss
	Parafoveal 1–3 mm
	80
	0.934
	0.493 [0.175, 1.328]
	14.87
	7.84 [2.78, 21.13]

	EZ-IZ loss
	Perifoveal 3–6 mm
	80
	2.222
	1.010 [0.359, 2.550]
	10.48
	4.77 [1.69, 12.03]

	EZ loss
	Central 1 mm
	101
	0.238
	0.171 [0.030, 0.389]
	30.25
	21.83 [3.84, 49.52]

	EZ loss
	Parafoveal 1–3 mm
	101
	1.466
	0.764 [0.310, 2.357]
	23.33
	12.16 [4.93, 37.52]

	EZ loss
	Perifoveal 3–6 mm
	101
	2.967
	1.381 [0.414, 3.882]
	13.99
	6.51 [1.95, 18.31]

	EZ loss in isolation
	Central 1 mm
	101
	0.137
	0.096 [0.028, 0.175]
	17.41
	12.25 [3.59, 22.33]

	EZ loss in isolation
	Parafoveal 1–3 mm
	101
	0.933
	0.581 [0.313, 1.416]
	14.85
	9.24 [4.98, 22.53]

	EZ loss in isolation
	Perifoveal 3–6 mm
	101
	1.848
	1.132 [0.279, 2.290]
	8.72
	5.34 [1.32, 10.80]


Supplementary Table S4. ETDRS regional inter-eye asymmetry across primary OCT-derived biomarkers. Values are reported as mean and median [interquartile range]. Occupancy-normalised lesion area was defined as the percentage of each ETDRS region occupied by the biomarker. Measurements were calculated using fixed right-eye versus left-eye pairing. Sample size varied by biomarker where paired ETDRS regional measurements were unavailable; ETDRS regional EZ-IZ loss measurements were available for the PROBE-IGA cohort only.
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