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Introduction

Inherited retinal degenerations (IRD) are the leading cause of blindness in the working-age population;
however, those >75 years old represent up to 10% of all IRD patients.! These conditions are heritable though
de novo cases are frequent (~14%).* Definitive treatments are lacking, particularly for advanced atrophic
disease, though significant progress has been made with the first US FDA-approved subretinal gene therapy for
biallelic RPE65-mediated retinopathy (Luxturna, Novartis).’ Though conditions such as age-related macular
degeneration (AMD) explain a large proportion (53%) of macular visual loss in people >75 years, other
conditions including medication toxicity (e.g., hydroxychloroquine, pentosan polysulfate), high myopia, and
IRD must be excluded.®’

Herein, we describe two examples of elderly patients with a referring diagnosis of macular degeneration who
were found to have a more complex genetic etiology.

Case One Report

An 82-year-old female was referred with atypical AMD. She had noticed bilateral reduced visual acuity for the
past 10 years having ceased driving as she was aware of scotomata. She reported no night blindness or
peripheral visual field constriction. She had a history of controlled hypertension and denied use of
hydroxychloroquine or pentosan polysulfate. Her mother was diagnosed with AMD in her 80s but there was no
other known family history of retinal disease.

On examination, visual acuity (VA) was 20/60 in the right eye and 20/200 in the left eye. Intraocular pressures
(IOP) were within the normal range, and she was bilaterally pseudophakic with posterior vitreous detachments
in each eye. There was no evidence of intraocular inflammation, and media were clear. She had asymmetric
bulls-eye maculopathy more marked in the left eye (Fig 1A,B). Autofluorescence imaging (Fig 1C,D)
demonstrated disease at the level of the retinal pigment epithelium, and optical coherence tomography (OCT,
Fig 1E,bF) confirmed central macular ellipsoid zone (EZ) loss, focal areas of increased signal transmission, and
pachychoroid changes without macular edema or subretinal fluid.
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The suspicion of a genetic etiology, despite presentation in late adulthood, prompted panel-based genetic testing
for IRD-associated genes (Invitae Corp, Inherited Retinal Disorders Panel, 330 genes) revealing a heterozygous
deletion of the entire CRX gene consistent with autosomal dominant (AD) cone-rod dystrophy (OMIM
#120970).

Figure 1A,B. Ultrawidefield (UWF) color photos showing bulls-eye maculopathy.

Figure 1C,D. UWF fundus autofluorescence highlighting hyperautofluorescent rings with central
hypoautofluorescence, more marked in the left eye (D).

Figure 1E,F. Optical coherence tomography (OCT) showing central macular ellipsoid zone (EZ) loss with
pachychoroid changes without macular edema or subretinal fluid.

Case Two Report

An unrelated 72-year-old male was referred with a central retinal vein occlusion (CRVO) in the left eye with a
2-week history of sudden monocular blurred vision and distortion, with an asymptomatic fellow eye. He had a
previous ophthalmic diagnosis of geographic atrophy (GA) sparing his fovea in the right eye as well as bilateral
glaucoma treated with topical dorzolamide/timolol drops. He was otherwise healthy taking only oral aspirin
81mg. There was no family history of eye disease.

On examination, VA was 20/30 in the right eye and 20/200 in the left eye. He had early nuclear cataract and
normal IOP in each eye. He had diffuse intraretinal hemorrhages, optic nerve head swelling, venous tortuosity,



and macular thickening in the left eye. He had pisciform subretinal flecks extending to the vascular arcades with
areas of GA in the right macula (Fig 2A,B). Autofluorescence demonstrated hyperautofluorescent and
hypoautofluorescent areas consistent with current flecks and atrophic areas, respectively, most marked in the
central macula of the right eye (Fig 2C,D). OCT confirmed areas of EZ atrophy, preservation of some foveal
architecture in the right eye, and frank cystoid macular edema (CME) in the left eye (Fig 2E,F).

The clinical picture was consistent with subclinical Stargardt macular dystrophy (STGD1, OMIM #248200)
with an acute overlay of left CRVO and CME. Genetic testing (as above) revealed compound heterozygous
variants in the ABCA4 gene (c.6089G>A, p.(Arg2030Gln); ¢.4577C>T, p.(Thr1526Met)) confirming the
STGDI diagnosis. Treatment with intravitreal bevacizumab and later dexamethasone 0.7mg implant allowed
resolution of CME and improvement of VA to 20/80 in the left eye with 3 years of follow-up. Glaucoma
drainage implant surgery was required to lower IOP.

Figure 2A,B. Ultrawidefield color photos depicting geographic atrophy in the right eye (A) and scattered
intraretinal hemorrhages and venous tortuosity in the left eye (B).

Figure 2C,D. Ultrawidefield autofluorescence showing reticular hyperautofluorescent focal changes with areas
of hypoautofluorescence corresponding to atrophy, most marked in the right eye (C).

Figure 2E,F. Optical coherence tomography showing outer retinal atrophy with central preservation (E) and
cystoid macular edema (F).



Discussion

These cases demonstrate that not all maculopathy in the elderly is AMD, particularly in those with high degrees
of symmetry and specific fundus autofluorescence patterns. IRDs typically present in childhood (e.g., Leber’s
congenital amaurosis, STGD1) or early adulthood (e.g., retinitis pigmentosa), though some notable exceptions
exist such as late-onset retinal degeneration (LORD, mean onset in 5th decade, caused by heterozygous
C1QTNFS5 variants). %°

Pathogenic CRX variants (majority missense variants in exon 3) cause several phenotypes including autosomal
dominant cone-rod dystrophy (~10%), classically manifesting a bulls-eye maculopathy with onset between 35 —
50 years.!%!2 The age of onset in the present case is well beyond that typical of CRX-associated cone-rod
dystrophy, even for the late-onset variant associated with entire CRX gene deletions (mean onset 51 years).!?
STGDI1 is typically associated with much earlier onset of disease (i.e., ABCA4 ~7-12 years old); however, a
well-described late-onset (i.e., >45 years) phenotype has been described in association with less deleterious
ABCA4 variants.'3

Syndromic manifestations (e.g., sensorineural hearing loss in Usher syndrome or diabetes mellitus in Bardet-
Beidl syndrome) in association with IRD and juvenile onset help to identify a genetic etiology, thus the
combination of isolated macular atrophy and older adult symptom onset increases the likelihood of
misdiagnosis as AMD. !4

Fundus autofluorescence is of significant diagnostic benefit in cases of IRD, showing classic features in some
conditions (e.g., dispersed subretinal flecks, macular atrophy, and peripapillary sparing in ABCA4-mediated
STGD1).'® Visual electrophysiology is a useful screening test; however, it is not ubiquitously available as in the
cases presented here. With increasing access to affordable high quality genetic testing, early genotyping may be
an appropriate investigation early in the diagnostic pathway for clinically consistent cases with a high pre-test
probability of the presence of an IRD.

In these cases, genetic testing is beneficial for the patient (e.g., to perhaps avoid unnecessary AREDS2
supplementation or complement inhibition treatment) and their family (e.g., reproductive planning and cascade
screening of relatives).!® Additionally, some IRD genotypes are associated with systemic comorbidities which
may be amenable to prophylactic intervention. Any potential benefits of genotyping must be balanced with
known treatment limitations and the potential for discovery of secondary or incidental findings (e.g., non-

diagnostic carrier status, cancer risk alleles, etc.) dependent on the scope of the chosen genetic testing approach.
17,18

Conclusion

An index of suspicion for non-AMD causes of macular disease in older adults should be maintained. Non-
invasive and cost-effective screening tests such as fundus autofluorescence may help to identify those that could
benefit from genetic testing to inform personal and family health decisions.
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