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1  |  INTRODUCTION

Leber congenital amaurosis (LCA) is a clinical diagno-
sis applied to a group of inherited retinal dystrophies 

presenting with severe visual loss from early infancy. 
Vision loss is progressive, often characterized by the 
onset of nystagmus, and commonly progresses to total 
blindness by the third or fourth decade (Kondkar & 
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Abstract
Introduction: Leber congenital amaurosis (LCA) type 2, due to disease- causing 
variants in RPE65, is characterized by severe visual loss in early infancy. Current 
treatments include voretigene neparvovec- rzyl (VN) for RPE65- associated LCA. 
Herein, we present the long- term follow- up of a patient treated with VN using 
quantitative autofluorescence (488 nm excitation).
Case Report: A 9- year- old girl with a diagnosis of LCA with biallelic variants in 
RPE65 presented for evaluation. The patient underwent VN treatment at the age 
of 11. The patient returned to clinic at age of 19 at which time imaging revealed 
evidence of chorioretinal atrophy. Quantitative autofluorescence performed prior 
to gene therapy and at 6-  and 8- year follow- up revealed a central area of fundus 
autofluorescence.
Discussion: This case report demonstrates acquisition of fundus autofluores-
cence at 6-  and 8- year follow- up despite the development of chorioretinal atrophy.
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Abu- Amero, 2019). Of the nearly 30 genes associated with 
LCA (Kondkar & Abu- Amero, 2019), LCA2, secondary to 
biallelic variations in RPE65 (MIM 180069), is the only 
subtype of LCA with an FDA- approved treatment: an 
adeno- associated virus 2 vector, voretigene neparvovec- 
rzyl (VN) (Maguire et al., 2019). The RPE65 gene encodes 
the isomerase responsible for the conversion of all- trans- 
retinyl ester to 11- cis- retinol in the visual cycle (Kondkar 
& Abu- Amero, 2019). As clinical trial subjects and patients 
who received VN gene therapy following FDA approval 
continue to be monitored post- surgery, recent findings 
have identified patients who have progressive perifoveal 
chorioretinal atrophy (Gange et al.,  2021). Herein, we 

present findings, including quantitative autofluorescence 
(qAF), from an 8- year follow- up of a patient who received 
VN and presented with chorioretinal atrophy at the most 
recent visit.

2  |  REPORT OF A CASE

A patient diagnosed with LCA at 6 months of age presented 
to the Harkness Eye Institute at Columbia University, 
New York, NY, for evaluation at ages 9, 13, 18, and 20. 
Genetic evaluation revealed biallelic variants in the RPE65 
gene leading to the protein changes p.(Lys295Ter) and 

F I G U R E  1  Color fundus 
photographs of a patient with biallelic 
variants in the RPE65 gene prior to 
treatment with voretigene neparvovec- rzyl 
(VN) and 2 and 8 years after subretinal 
injection. (a) Baseline color fundus 
photograph at 9 years of age is largely 
unremarkable with retinal vasculature 
attenuation noted bilaterally. (b) Two 
years after VN intervention, color fundus 
imaging reveals salt- and- pepper mottling 
and lacunae superotemporally in both 
eyes. (c) Wide- angle fundus imaging 
8 years after treatment reveals extensive 
chorioretinal atrophy in both eyes, with 
more atrophy in the left eye compared 
with the right.



   | 3 of 5KOLESNIKOVA et al.

p.(His68Tyr) (NM_000329.3). At initial presentation, best- 
corrected visual acuities (BCVA) were 20/400 and 20/150 
in the right (OD) and left (OS) eyes, respectively. Anterior 
segment examination was unremarkable. Dilated fun-
dus examination revealed retinal vasculature attenuation 
(Figure 1a).

At age 11, the patient received bilateral subretinal 
injections of VN along the superotemporal arcade as 
part of a phase III clinical trial (NCT00999609). Two- 
year follow- up revealed the BCVA was stable in the 
left eye and improved to 20/150 in the right eye, with 

a subjective improvement in low- light conditions. 
Eight- year follow- up revealed a BCVA of 20/400 OD 
and 20/150 OS and the patient noted decreased periph-
eral vision (Levi et al., 2020). Anterior segment exam-
ination remained unremarkable until 8- year follow- up 
when trace posterior subcapsular cataracts were noted 
bilaterally. Dilated fundus examination at 8- year fol-
low- up disclosed bilateral superotemporal confluent 
atrophic lesions representative of chorioretinal atro-
phy (Figure 1c). No color fundus photographs were ob-
tained at 6- year follow- up.

F I G U R E  2  Quantitative fundus 
autofluorescence (qAF) color- coded 
images in the patient prior to treatment 
and at 6-  and 8- year follow- up. Right 
eyes. (a,b) qAF prior to intervention; near 
absence of autofluorescence (a) relative 
to a healthy control (b). (c,d) qAF image 
revealed parafoveal autofluorescence at  
6- year follow- up (c) compared with 
healthy age- matched control (d).  
(e,f) 8- year (e) follow- up compared with 
control (f).
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Quantitative fundus autofluorescence (qAF) was per-
formed as previously described (Sparrow et al., 2020). Prior 
to intervention, short- wavelength fundus autofluores-
cence (SW- AF) imaging revealed a hypo- autofluorescent 
fundus with absent contrast between the optic nerve and 
surrounding retina. The qAF color- coded image revealed 
near absence of autofluorescence, compared with an 
age- matched control (Figure  2a,b). At 6- year follow- up, 
qAF revealed newly detectable autofluorescence within a 
parafoveal ring that was also observed at 8- year follow- up 
(Figure 2c,e). Age- matched controls are shown for com-
parison (Figure 2d,f).

3  |  DISCUSSION

Phase I and III clinical trials of VN demonstrated only 
mild adverse effects up to 4 years post- treatment (Maguire 
et al.,  2019). New data from 2021, following 10 patients 
(18 eyes) over a period of 18 months, revealed a previously 
unpublished adverse effect following treatment: chori-
oretinal atrophy (Gange et al., 2021). Gange et al. defined 
this feature as atrophy if (1) it was not directly related to 
the touch- down site of the subretinal cannula and (2) if it 
enlarged overtime. We found no association between the 
atrophy and subjective or objective measurements of vi-
sion. The etiology of the atrophy is not known but could 
be a result of direct toxicity of AAV2 vector, inflamma-
tion, or surgical delivery through fast subretinal injection 
(OMIM®, 2021).

In this case report, we present the 8- year follow- up of 
a patient who developed chorioretinal atrophy, as defined 
by Gange et al., following treatment with VN. Despite the 
development of extramacular atrophy, the presence of 
central autofluorescence at six-  and 8- year follow- up, even 
if slightly diminished at latest follow- up, is indicative of 
a functioning visual cycle and thus continued efficacy of 
VN. At 8- year follow- up, the patient's BCVA had returned 
to baseline in both eyes suggesting that the intervention 
had stabilized the patient's vision such that it did not dete-
riorate below baseline.
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