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Dear editor
We read with great interest the review by Rho and Williams, which provides a timely synthesis of neuroprotective therapies for 
glaucoma and emphasizes that the field’s translational challenge is no longer limited to drug discovery, but also concerns 
endpoint sensitivity, patient selection, and trial design.1 Their discussion of the negative memantine Phase III program and the 
subsequent movement toward PhNR, PERG, OCT-based progression metrics, artificial intelligence-guided visual-field end
points, and molecular biomarkers is particularly valuable.

In this context, we would like to highlight cataract not as a universal limitation, but as an endpoint-dependent 
confounder in glaucoma neuroprotection trials. In the memantine trials summarized in the review, progression was 
assessed using standard automated perimetry, frequency-doubling technology, and optic-disc photography.1 These 
contrast-dependent and media-sensitive endpoints are vulnerable to cataract progression. Lens opacity can reduce visual- 
field sensitivity and mimic glaucomatous worsening, whereas cataract extraction can improve visual-field indices and 
create an apparent functional benefit unrelated to retinal ganglion cell preservation.2,3 Therefore, cataract could contribute 
to either false-negative or false-positive interpretation of neuroprotective efficacy when visual-field endpoints dominate. 
This issue is also relevant to artificial intelligence-selected “High-5” visual-field endpoints, because improved spatial 
targeting of vulnerable test locations does not by itself eliminate optical-media noise.4

The same concern applies, although differently, to structural endpoints. Rho and Williams appropriately emphasize OCT- 
based retinal nerve fiber layer and ganglion-cell measurements as important tools for future trials. However, cataract can reduce 
OCT signal strength and alter measured retinal nerve fiber layer thickness, and recent evidence continues to show measurable 
retinal nerve fiber layer changes after cataract surgery in glaucoma-related populations.5,6 Although modern OCT devices 
incorporate signal-strength and image-quality indices, residual cataract-related measurement bias may persist, particularly 
when longitudinal change is interpreted near progression thresholds. Thus, in CNTF or other studies using visual-field and OCT 
outcomes, cataract progression or postoperative improvement in image quality may distort structural trajectories.

By contrast, not all endpoints are equally susceptible. PERG, used in citicoline studies, and PhNR, adopted in 
nicotinamide-based trials, may be less directly confounded than conventional perimetry because they provide retinal 
functional readouts.7,8 Nevertheless, media opacity may still influence retinal illuminance, stimulus delivery, pupil- 
related testing conditions, and electrophysiological test quality. Even more importantly, DARC, aqueous neurofilament 
light chain, and multi-omics biomarkers discussed by Rho and Williams are less vulnerable to cataract-related optical 
confounding than perimetry or OCT thickness metrics.9 Recognizing this hierarchy of endpoint vulnerability could help 
trialists select, weight, and interpret outcomes more appropriately.

Cataract surgery itself also deserves prespecified handling. Phacoemulsification may lower intraocular pressure, 
reduce medication burden, change postoperative inflammation and steroid exposure, and improve imaging quality.10 In 
trials intended to demonstrate IOP-independent neuroprotection, failure to model cataract surgery may lead to erroneous 
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attribution of benefit or harm to the investigational agent rather than to altered intraocular pressure exposure or optical 
conditions. This issue is especially important when a treatment effect is interpreted as retinal ganglion cell protection 
independent of IOP lowering.

We therefore suggest an endpoint-specific cataract-aware strategy. Future studies should record baseline lens status, 
phakic/pseudophakic status, OCT signal strength, planned cataract surgery, and cataract extraction during follow-up. For 
visual-field and OCT outcomes, cataract surgery should be prespecified as a time-varying covariate in longitudinal 
mixed-effects models, with sensitivity analyses excluding perioperative visits. Post-surgical re-baselining may reduce 
discontinuities caused by improved optical clarity and imaging quality, but it may also reduce continuity between 
preoperative and postoperative longitudinal data; therefore, it should be used as a sensitivity approach rather than as the 
sole analytic strategy. For PhNR, PERG, and biomarker-based endpoints, cataract-related adjustment may be less 
intensive but should still include standardized optical and test-quality documentation.

In conclusion, accounting for cataract in an endpoint-specific manner would strengthen the translational roadmap proposed by 
Rho and Williams. Without such adjustment, future glaucoma neuroprotection trials may underestimate true retinal ganglion cell 
protection or overestimate apparent benefit caused by cataract extraction, reduced IOP exposure, or improved media clarity.
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