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1. Claim of priority

After conducting a literature review on November 10, 2024 utilizing
PubMed, Google Scholar, and Medline using the keywords chloroquine
retinopathy, chloroquine maculopathy, adaptive optics, transscleral
optical phase imaging, retinal pigment epithelium, we did not find any
prior reports of transscleral optical phase (or adaptive optics) imaging of
the retinal pigment epithelium in chloroquine maculopathy (Fig. 1).

2. Case report

We report a case of a 57-year-old Caucasian woman with Undiffer-
entiated Connective Tissue Disease affected by chloroquine (CQ) reti-
nopathy in both eyes. Automated perimetry revealed paracentral field
defects. Multifocal electroretinography showed amplitude reduction of
responses originating in the perifoveal and parafoveal regions, with
relative sparing of the foveal responses. Macular areas were analyzed
using the transscleral optical phase imaging (TOPI) method combined
with adaptive optics (AO) (Cellularis Discovery, EarlySight SA), blue-
autofluorescence, and optical coherence tomography (OCT, Spectralis
HRA, Heidelberg Engineering).

3. Discussion

CQ retinopathy is characterized by progressive perifoveal degener-
ation of photoreceptors and RPE cells.! While CQ usage has become rare,
hydroxychloroquine (HCQ) is more commonly used for its
anti-inflammatory effects and can cause damage with analog mecha-
nisms. The etiology of CQ/HCQ-induced retinopathy is probably
multifactorial and mainly occurs at the RPE level. According to the

American Academy of Ophthalmology recommendation, primary
screening tests for patients undergoing chronic treatment are automated
visual field tests and OCT.” These techniques, however, frequently
detect damage only when it is already advanced and often irreversible. It
would be essential to detect the earliest signs of retinal toxicity. AO al-
lows visualization of individual cell mosaics, but the overlying reflective
photoreceptors impede RPE imaging in transpupillary systems. On the
contrary, the TOPI method enables visualization of the RPE monolayer.
It uses high-angle oblique illumination on the retina and AO to improve
cell visibility and capture photoreceptor and RPE cell images.® The
ability to observe finer details at the cellular level has the potential to
detect early retinal toxicity sooner than conventional imaging tech-
niques. The scleral thickness does not affect the resolution of AO with
transscleral illumination since the retina is still visualized through the
pupil. Because the sclera is an optically scattering and minimally
absorbing medium, its thickness appears not to be a critical factor for
final image quality.® We believe this new technology, which is not yet
widely adopted, could be integrated into clinical practice for both
screening purposes and structure-function analyses because of its
non-invasive nature and rapid execution. Data generated from patients
treated with different cumulative doses and at multiple times from the
first administration would also inform on the most appropriate timing of
TOPI investigation.

4. Conclusion

We report an advanced case of CQ toxicity. TOPI technology could be
a promising tool in the early diagnosis of CQ/HCQ retinopathy as it
allows in vivo visualization of RPE cell changes. This technique could be
extended to analyze various retinopathies resulting from drug
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Fig. 1. TOPI imaging in CQ retinopathy. Panel A shows fundus blue-autofluorescence, revealing retinal pigment epithelium (RPE) atrophy around the fovea with a
hyper-autofluorescence ring (arrow). In Panel B, OCT shows outer retina and RPE atrophy at the parafoveal level with partial foveal sparing. Panel C shows a TOPI
image in the macular region, displaying intact RPE cells at the foveal level and outside the lesion (asterisks). In comparison, the previously described imaging
techniques only provide indirect proof of RPE cell presence. The affected ring-shaped area shows alternating black spots (arrowhead) and hyper-reflective foci
(arrow). This pattern may indicate pigment dispersion of the RPE cells and the accumulation of degenerated outer segment disks. Panel D displays a TOPI image at
the RPE level of a healthy patient matched for age and sex, showing an intact RPE cell mosaic.

accumulation. Studies on large populations at early stages will be
necessary to understand whether this technology could be useful in CQ/
HCQ retinopathy screening.
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