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Description

Description

Inherited retinal dystrophy can be caused by recessive variants in the RPE65 gene. Patients with biallelic variants have difficulty seeing in dim light and
experience progressive loss of vision. These disorders are rare and have traditionally been considered untreatable. Gene therapy with an adeno-
associated virus vector expressing RPE65 has been proposed as a treatment to improve visual function.

OBJECTIVE
The objective of this evidence review is to determine whether gene augmentation therapy improves the net health outcome for patients with vision loss
due to biallelic RPE65 variant-associated retinal dystrophy.
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POLICY STATEMENT
Adeno-associated virus vector-based gene therapy via subretinal injection with voretigene neparvovec is considered medically necessary for
individuals with vision loss due to biallelic RPE65 variant-associated retinal dystrophy if they meet all of the following criteria:

Are adults (age <65 years) or children (age ≥3 years)

Documentation of the following:

Genetic testing confirming presence of biallelic RPE65 pathogenic variant(s) or likely pathogenic variants (see Policy Guidelines for
additional details)

Single RPE65 pathogenic variant or likely pathogenic variant found in the homozygous state

Two RPE65 pathogenic variants or likely pathogenic variants found in the trans configuration (compound heterozygous state) by
segregation analysis

Presence of viable retinal cells as determined by treating physicians as assessed by optical coherence tomography imaging and/or
ophthalmoscopy:

An area of retina within the posterior pole of >100 μm thickness shown on optical coherence tomography, OR

≥3 disc areas of retina without atrophy or pigmentary degeneration within the posterior pole, OR

Remaining visual field within 30 of fixation as measured by III4e isopter or equivalent.

Do not have any of the following:

Pregnancy in females.

Breastfeeding.

Use of retinoid compounds or precursors that could potentially interact with the biochemical activity of the RPE65 enzyme; individuals
who discontinue use of these compounds for 18 months may become eligible.

Prior intraocular surgery within 6 months.

Preexisting eye conditions or complicating systemic diseases that would preclude the planned surgery or interfere with the interpretation
of the study. Complicating systemic diseases would include those in which the disease itself, or the treatment for the disease, can alter
ocular function. Examples are malignancies whose treatment could affect central nervous system function (eg, radiotherapy of the orbit;
leukemia with central nervous system/optic nerve involvement). Subjects with diabetes or sickle cell disease would be excluded if they
had any manifestation of advanced retinopathy (eg, macular edema, proliferative changes). Also excluded would be subjects with
immunodeficiency (acquired or congenital) because they could be susceptible to opportunistic infection (eg, cytomegalovirus retinitis).

Other applications of voretigene neparvovec are considered investigational.

 

POLICY GUIDELINES
The recommended dose of voretigene neparvovec-rzyl for each eye is 1.51011 vector genomes (vg), administered by subretinal injection in a total
volume of 0.3 mL.

Subretinal administration of voretigene neparvovec-rzyl to each eye must be performed on separate days within a close interval, but no fewer than 6
days apart.

Systemic oral corticosteroids equivalent to prednisone at 1 mg/kg/d (maximum, 40 mg/d) are recommended for a total of 7 days (starting 3 days before
administration of voretigene neparvovec-rzyl to each eye) and followed by a tapering dose during the next 10 days.
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Diagnosis of Biallelic RPE65-Mediated Inherited Retinal Dystrophies

Genetic testing is required to detect the presence of pathogenic or likely pathogenic variants in the RPE65 gene in individuals with documented vision
loss. By definition, pathogenic or likely pathogenic variant(s) must be present in both copies of the RPE65 gene to establish a diagnosis of biallelic
RPE65-mediated inherited retinal dystrophy.

A single RPE65 pathogenic or likely pathogenic variant found in the homozygous state (eg, the presence of the same pathogenic or likely pathogenic
variant in both copies of the RPE65 gene) establishes a diagnosis of biallelic RPE65-mediated dystrophinopathy.

However, if 2 different RPE65 pathogenic or likely pathogenic variants are detected (eg, compound heterozygous state), confirmatory testing such as
segregation analysis by family studies may be required to determine the trans versus cis configuration (eg, whether the 2 different pathogenic or likely
pathogenic variants are found in different copies or in the same copy of the RPE65 gene). The presence of 2 different RPE65 pathogenic or likely
pathogenic variants in separate copies of the RPE65 gene (trans configuration) establishes a diagnosis of biallelic RPE65-mediated dystrophinopathy.
The presence of 2 different RPE65 pathogenic or likely pathogenic variants in only 1 copy of the RPE65 gene (cis configuration) is not considered a
biallelic RPE65-mediated dystrophinopathy.

Next-generation sequencing and Sanger sequencing typically cannot resolve the phase (eg, trans vs.cis configuration) when 2 RPE65 pathogenic or
likely pathogenic variants are detected. In this scenario, additional documentation of the trans configuration is required to establish a diagnosis of
biallelic RPE65-mediated inherited retinal dystrophy. Table PG1 provides a visual representation of the genetic status requirements to establish a
diagnosis of RPE65-mediated inherited retinal dystrophy.

Table PG1. Genetic Diagnosis of RPE65-Mediated Inherited Retinal Dystrophy

Genetic Status Diagram
Diagnosis of RPE65-Mediated
Inherited Retinal Dystrophy?

Homozygous RPE65 gene copy #1 (- - - - - - X - - - - - -)
RPE65 gene copy #2 (- - - - - - X - - - - - -)
X=single RPE65 pathogenic or likely
pathogenic variant

Yes

Heterozygous (trans configuration) RPE65 gene copy #1 (- - - - - - X - - - - - -)
RPE65 gene copy #2 (- - - O - - - - - - - - -)
X=RPE65 pathogenic or likely pathogenic
variant #1
O=RPE65 pathogenic or likely pathogenic
variant #2

Yes

Heterozygous (cis configuration) RPE65 gene copy #1 (- - O - - X - - - - - -)
RPE65 gene copy #2 (- - - - - - - - - - - - - )
X=RPE65 pathogenic or likely pathogenic
variant #1
O=RPE65 pathogenic or likely pathogenic
variant #2

N

Genetics Nomenclature Update

The Human Genome Variation Society nomenclature is used to report information on variants found in DNA and serves as an international standard in
DNA diagnostics. It is being implemented for genetic testing medical evidence review updates starting in 2017 (see Table PG2). The Society"s
nomenclature is recommended by the Human Variome Project, the Human Genome Organization, and by the Human Genome Variation Society itself.

The American College of Medical Genetics and Genomics and the Association for Molecular Pathology standards and guidelines for interpretation of
sequence variants represent expert opinion from both organizations, in addition to the College of American Pathologists. These recommendations
primarily apply to genetic tests used in clinical laboratories, including genotyping, single genes, panels, exomes, and genomes. Table PG3 shows the
recommended standard terminology - "pathogenic,” "likely pathogenic,” "uncertain significance,” "likely benign,” and "benign” - to describe variants
identified that cause Mendelian disorders.
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Table PG2. Nomenclature to Report on Variants Found in DNA

Previous Updated Definition

Mutation Disease-associated
variant Disease-associated change in the DNA sequence

  Variant Change in the DNA sequence

  Familial variant Disease-associated variant identified in a proband for use in subsequent targeted genetic testing in first-
degree relatives

Table PG3. ACMG-AMP Standards and Guidelines for Variant Classification

Variant Classification Definition

Pathogenic Disease-causing change in the DNA sequence

Likely pathogenic Likely disease-causing change in the DNA sequence

Variant of uncertain significance Change in DNA sequence with uncertain effects on disease

Likely benign Likely benign change in the DNA sequence

Benign Benign change in the DNA sequence

ACMG: American College of Medical Genetics and Genomics; AMP: Association for Molecular Pathology.

Genetic Counseling

Genetic counseling is primarily aimed at individuals who are at risk for inherited disorders, and experts recommend formal genetic counseling in most
cases when genetic testing for an inherited condition is considered. The interpretation of the results of genetic tests and the understanding of risk
factors can be very difficult and complex. Therefore, genetic counseling will assist individuals in understanding the possible benefits and harms of
genetic testing, including the possible impact of the information on the individual's family. Genetic counseling may alter the utilization of genetic testing
substantially and may reduce inappropriate testing. Genetic counseling should be performed by an individual with experience and expertise in genetic
medicine and genetic testing methods.

BENEFIT APPLICATION
Experimental or investigational procedures, treatments, drugs, or devices are not covered (See General Exclusion Section of brochure).

Screening (other than the preventive services listed in the brochure) is not covered. Please see Section 6 General exclusions.

Benefits are available for specialized diagnostic genetic testing when it is medically necessary to diagnose and/or manage a patient's existing medical
condition. Benefits are not provided for genetic panels when some or all of the tests included in the panel are not covered, are experimental or
investigational, or are not medically necessary.

 

FDA REGULATORY STATUS
On December 19, 2017, the AAV2 gene therapy vector voretigene neparvovec-rzyl (Luxturna™; Spark Therapeutics) was approved by the U.S. Food
and Drug Administration for use in patients with vision loss due to confirmed biallelic RPE65 variant-associated retinal dystrophy.14, Spark Therapeutics
received breakthrough therapy designation, rare pediatric disease designation, and orphan drug designation.
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RATIONALE

Summary of Evidence

For individuals who have vision loss due to biallelic retinal pigment epithelium-specific protein 65-kD (RPE65) variant-associated retinal dystrophy who
receive gene therapy, the evidence includes systematic reviews, randomized control trials (RCTs), and uncontrolled trials. Relevant outcomes are
symptoms, morbid events, functional outcomes, quality of life, and treatment-related morbidity. Biallelic RPE65 variant-associated retinal dystrophy is a
rare condition. It is recognized that there will be particular challenges in generating evidence for this condition, including recruitment for adequately
powered RCTs, validation of novel outcome measures, and obtaining longer-term data on safety and durability. While gene therapy with voretigene
neparvovec is approved by the U.S. Food and Drug Administration U.S. (FDA), there are no other -approved pharmacologic treatments for this
condition. A recent systematic review found statistically significant improvements in full-field stimulus threshold (FST) test and Multi-Luminance Mobility
Test (MLMT) from gene therapy for RPE65-mediated retinal dystrophies; the most common adverse events included ocular hypertension/intraocular
pressure increase and ocular pain/discomfort. Another systematic review on gene therapy for RPE65-associated Leber congenital amaurosis (LCA)
found an improvement in FST, but not in mobility, visual acuity (VA), or central retinal thickness, while a third systematic review that included the same
studies found an improvement of VA and FST for up to 2 years after treatment. One RCT (N=31) comparing voretigene neparvovec with a control
demonstrated greater improvements on the MLMT, which measures the ability to navigate in dim lighting conditions. Most other measures of visual
function were also significantly improved in the voretigene neparvovec group compared with the control group. Adverse events were mostly mild to
moderate; however, there is limited follow-up available and the long-term efficacy and safety are unknown. Based on a small number of patients from
both early and phase 3 studies, voretigene neparvovec appears to have durable effects to at least 4 years. Other gene therapies tested in early phase
trials have shown improvements in retinal function but variable durability of effect; some patients from 2 cohorts who initially experienced improvements
have subsequently experienced declines after 1 to 3 years. The evidence is sufficient to determine that the technology results in an improvement in the
net health outcome.

SUPPLEMENTAL INFORMATION

Practice Guidelines and Position Statements

Guidelines or position statements will be considered for inclusion in 'Supplemental Information' if they were issued by, or jointly by, a US professional
society, an international society with US representation, or National Institute for Health and Care Excellence (NICE). Priority will be given to guidelines
that are informed by a systematic review, include strength of evidence ratings, and include a description of management of conflict of interest.

National Institute for Health and Care Excellence

In 2019, NICE published guidance for the use of voretigene neparvovec (Luxturna) in the treatment of inherited retinal dystrophies caused by RPE65
gene mutations.53, The treatment is recommended for individuals with vision loss caused by inherited retinal dystrophy from confirmed biallelic RPE65
mutations who have sufficient viable retinal cells. Despite uncertainty surrounding long-term durability, the committee felt this intervention is likely to
provide important clinical benefits for individuals afflicted with inherited retinal dystrophies.

U.S. Preventive Services Task Force Recommendations

Not applicable.

Medicare National Coverage

There is no national coverage determination. In the absence of a national coverage determination, coverage decisions are left to the discretion of local
Medicare carriers.
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Date Action Description

December  2023 New policy Policy updated with literature review through November 10, 2022; reference added. Minor editorial 
refinements to policy statements; intentunchanged. FEP 2024 Benefit updates. FEP new policy.
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