
7/10/23, 2:16 PM apps.planion.com/feed/reports/abspubmaster/ASRS/ABS23/abspubmaster_asrs_ABS23_1.html?formid=718546

https://apps.planion.com/feed/reports/abspubmaster/ASRS/ABS23/abspubmaster_asrs_ABS23_1.html?formid=718546 79/191

7/31/2023 12:00 am

Hereditary Retinal Disease & Genetics Symposium

Epidemiology of Inherited Retinal Diseases in the United States: IRIS Registry (Intelligent Research In Sight) Analysis

Ahmad Al-Moujahed, MD, PhD, MPH
Md Enamul Haque
Rachel Huckfeldt, MD, PhD
Suzann Pershing, MD

Objective: What is the epidmiology of inhereted retinal diseases in the United States? 
Purpose: Inherited retinal diseases (IRDs) are visually devastating diseases. Improving our knowledge of the epidemiology of these diseases and their comorbid
conditions will improve patient care and help us design better studies in the field of IRDs. The aim of this study is to evaluate the incident cases, characteristics,
and comorbid conditions of IRDs in the United States.
Methods: Retrospective cohort analysis of patients with a new IRD diagnosis in the American Academy of Ophthalmology IRIS® Registry (Intelligent Research
In Sight), 2013-2019. IRDs were broadly classified by anatomic location (neurosensory retina/RPE or choroid). Color blindness was considered separately. Based
on the availability of disease-specific ICD codes, we focused on three diseases: retinitis pigmentosa (RP), choroideremia, and color blindness.
Results: Overall, 227,011 IRIS Registry patients (41% male, 59% female) carried a new IRD diagnosis. Diseases of the neurosensory retina and RPE were most
common (85%), followed by choroidal diseases (13%), and color blindness (2%). 38,179 patients had RP (15% of all patients with IRDs; 20% of patients with a
neurosensory retina or RPE disease), whereas 540 patients had choroideremia (0.2% of all patients with IRDs; 2% of patients with a choroidal disease) and 4,563
had color blindness. Most patients with RP and choroideremia (35% and 32%, respectively) were 45-64 years old, whereas most patients with color blindness
(33%) were 0-17 years old. 
Best-corrected visual acuity (BCVA) at diagnosis was worst for patients with choroideremia (mean 0.48 logMAR, standard deviation (SD) = 0.76), followed by
RP patients (mean 0.40 logMAR, SD = 0.66) and patients with color blindness (mean 0.12 logMAR, SD = 0.21). Patients with choroideremia were more likely to
be legally blind compared to those with RP or color blindness (5% vs 2% and 0.004%, respectively). 
Cataract diagnosis and surgery were more frequently seen after IRD diagnosis in patients with RP and choroideremia (46% and 45%, respectively) than in color
blindness patients (29%), as was rhegmatogenous retinal detachment (RRD) diagnosis or repair (4% RP patients and 6% of choroideremia patients, versus 2% of
those with color blindness). Patients with RP and choroideremia were also more likely to have cystoid macula edema (CME) (13% and 10%) and choroidal
neovascularization (CNV) (4% and 6%) compared to patients with color blindness (3% CME and 1% CNV).
Conclusion: Although rare, IRDs and their comorbid conditions can be evaluated using the IRIS Registry due to its large scale. IRD patients can develop treatable
ocular conditions that may further affect their vision.
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North Carolina Macular Dystrophy (NCMD/MCDR1): Analysis of Our Entire Database, a Model Disease of Noncoding Mutations

Kent Small, MD

Objective: Do our initial molecular findings of NCMD continue to be substantiated today?
Purpose: We reported the first 5 mutations in 12 NCMD families with 141 subjects. The purpose of this study is to clinically and molecularly study our entire
NCMD database to determine if our initial findings continue to be substantiated.
Methods: Ophthalmic examinations and whole genome sequencing (WGS) and/or targeted DNA Sanger sequencing was performed on our entire dataset of 55
families with 384 subjects. Junction PCR and Sanger sequencing was used to confirm point mutations and characterize duplications involving the
MCDR1/MCDR3/PRDM13 locus.
Results: Of the total 384 subjects evaluated to date, 272 were found to be affected having DNA sequence changes consistent with MCDR1 on chromosome 6 or
MCDR3 on chromosome 5. Unaffected family member sequences was 117 subjects. In addition to our 12 initial families, we report the findings of an additional
43 families with 78 subjects affected and 41 unaffected. Eight of these new families, 35 subjects, were found to have the original “V1” Chr6:99593030G>T
mutation, in a non-coding region of the DNASE1 site upstream of PRDM13. Fourteen families, 50 subjects, had the “V2” mutation Chr6:99593111G>C in the
same DNASE1 site. One Asian family with 2 subjects had our previously reported Asian “V3” Chr6:99593164C>T mutation in the same DNASE1 site. Two new
single nucleotide variants (SNVs) have recently been reported by us from our dataset, Ch6:99599064A>G in four members of one Czech family and
Chr6:99959303G>C in four members of a Mexican family. A new tandem duplication Chr6:99560265-99616492 involving the same DNASE1 site, was recently
reported by us in a Turkish family. Two novel non-coding point mutations at chr6:g.99598914T>C and chr6:g.99598926G>A (hg38) in the non-coding region of
the DNase I site were found in two Korean families. A previously unreported geographic origin for this phenotype.
Conclusion: North Carolina Macular Dystrophy (NCMD) is more prevalent than typically thought with a worldwide distribution making the name of this disease
a gross misnomer. Continued identification of subjects and families and their mutations supports our initial discovery of mutations. Our group has found 10 of 15
total NCMD mutations. All of the mutations (SNVs and duplications) appear to involve DNASE1 sites in non-coding regions. This suggests that this DNASE1
site is a mutational hot spot and confirms our original findings that it is critical in regulating PRDM13.
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Complications of Transvitreal Subretinal Injections for Gene Therapy Vectors in Inherited Retinal Diseases

Chloe Khoo, MD
Robert Sisk, MD, FACS, FASRS

Objective: To describe the complications of transvitreal subretinal injections in gene augmentation therapy for inherited retinal diseases (IRD). 
Purpose: Transvitreal subretinal injection (TSI) during vitrectomy is the preferred approach for gene augmentation therapy. Complications are common and some
are unique to specific IRDs. We describe the variety of complications, their attribution, management, and prevention.
Methods: Retrospective review of all TSI gene therapy procedures performed by a single surgeon between September 2018 and April 2022 for various IRDs.
Main measures include complications associated with the surgical procedure, the vector, and the steroid regimen.   
Results: 70 eyes in 46 patients (18 females, 39.1%) with IRD underwent transvitreal subretinal injection of AAV2 vectors for ocular gene transfer of RPE65 (44
eyes of 23 patients), REP1 (7 eyes of 4 patients), RPGR (5 eyes of 5 patients), CNGA3(5 eyes of 5 patients), and CNGB3 (9 eyes of 9 patients). Mean age was 22
years (median 21, range 2-56) with a mean follow up of 577 days (median 530, range 7-968). Of the 70 eyes, 22 eyes (31.4%) had complications related to the
surgical procedure itself which include retinal tears (n=8), foveal schisis (n=4), lamellar macular hole (n=2), RPE changes (n=7), RPE atrophy from injection
cannula touchdown (n=4), choroidal neovascularization (n=1) after inadvertent suprachoroidal injection. Complications related to the vector were seen in 18 eyes
(25.7%) and include uveitis beyond the immediate postsurgical period (n=7) and chorioretinal (CR) atrophy (n=11), which represented 35.5% of RPE65 eyes with
at least 6 months follow-up and correlated with longer duration of follow-up (p=0.0015). Steroid-induced intraocular pressure elevation was observed in 23 eyes
(32.9%). Delayed visual recovery, defined as failure to reach baseline visual acuity at one-month postoperatively was observed in 22 eyes (32.9%) associated with
preoperative loss of foveal ellipsoid zone (EZ) on SDOCT (p=0.0018). Baseline visual acuity (VA) was predictive of 6 months post-operative VA (p<0.001). Most
complications (97.1%) were mild to moderate in severity, treatable, and did not impact the final visual acuity outcome.

Conclusion: Complications are common with the TSI technique for gene augmentation therapy for IRDs. Rate of CR atrophy observed among RPE65 eyes
increased with duration of follow-up. However, most complications did not impact final VA. Intact retinal anatomy, especially preoperative foveal EZ, provided
more rapid VA recovery and tolerance against visual deficits from complications. 
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Chorioretinal atrophy OD 3 years after voretigene neparvovec
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Chorioretinal atrophy OS 3 years after voretigene neparvovec
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