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OVERVIEW

Epilepsy is a disorder characterized by unprovoked seizures. It is a heterogeneous condition that
encompasses many types of seizures and varies in age of onset and severity. Many genetic epilepsies are
thought to have a complex, multifactorial genetic basis. There are also numerous rare epileptic syndromes
associated with global developmental delay and/or cognitive impairment that occur in infancy or eatly
childhood, and that may be caused by a single-gene pathogenic variant. Genetic testing is commercially
available for a large number of genes that may be related to epilepsy.

S

This policy addresses the following test(s):

e Epilepsy genomic sequence analysis panel, must include analyses for ALDH7A1, CACNA1A,
CDKL5, CHD2, GABRG2, GRIN2A, KCNQ2, MECP2, PCDH19,POLG, PRRT2, SCN1A,
SCN1B, SCN2A, SCN8A, SLC2A1, SLCIAG, STXBP1, SYNGAP1, TCF4, TPP1, TSC1, TSC2, and
ZEB2 (CPT code 81419)

e Genomic Unity® CACNATA Analysis (Variantyx Inc) (CPT code 0231U)

MEDICAL CRITERIA
Medicare Advantage Plans and Commercial Products
¢ Epilepsy genomic sequence analysis panel (CPT code 81419)
e  Genomic Unity® CACNAIA Analysis (Variantyx Inc) (CPT code 0231U)
Genetic testing for genes associated with infantile- and early-childhood-onset epilepsy syndromes in which
epilepsy is the core clinical symptom is considered medically necessary if a positive test result may:
e Lead to changes in medication managements; AND/OR
e Lead to changes in diagnostic testing such that alternative invasive tests are avoided; AND/OR
e Lead to changes in reproductive decision making.

PRIOR AUTHORIZATION

Medicare Advantage Plans and Commercial Products

Prior authorization is required for Medicare Advantage Plans and recommended for Commercial Products
and is obtained via the online tool for participating providers. See Related Policies section.

POLICY STATEMENT

Medicare Advantage Plans and Commercial Products

e Epilepsy genomic sequence analysis panel (CPT code 81419)

¢ Genomic Unity® CACNA1A Analysis (Variantyx Inc) (CPT code 0231U)

Genetic testing for genes associated with infantile- and early-childhood-onset epilepsy syndromes in which
epilepsy is the core clinical symptom is considered medically necessary for Medicare Advantage Plans and
Commercial Products when the medical criteria above is met.

Genetic testing for epilepsy is considered not covered for Medicare Advantage Plans and not medically
necessary for Commercial Products when the medical critetia above is not met.

Note: Laboratories are not allowed to obtain clinical authorization or participate in the authorization process
on behalf of the ordering physician. Only the ordering physician shall be involved in the authorization, appeal
or other administrative processes related to prior authorization/medical necessity.
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In no circumstance shall a laboratory or a physician/provider use a representative of a laboratory or anyone
with a telationship to a laboratory and/or a third party to obtain authotization on behalf of the ordering
physician, to facilitate any portion of the authorization process or any subsequent appeal of a claim where the
authotization process was not followed and/or a denial for clinical approptiateness was issued, including any
element of the preparation of necessary documentation of clinical appropriateness. If a laboratory or a third
party is found to be supporting any portion of the authorization process, BCBSRI will deem the action a
violation of this policy and severe action will be taken up to and including termination from the BCBSRI
provider network. If a laboratory provides a laboratory service that has not been authorized, the service will
be denied as the financial liability of the participating laboratory and may not be billed to the member.

Commercial Products

Some genetic testing services are not covered and a contract exclusion for any self-funded group that has
excluded the expanded coverage of biomarker testing related to the state mandate, R1.G.L. §27-19-81
described in the Biomarker Testing Mandate policy. For these groups, a list of which genetic testing services
are covered with prior authorization, are not medically necessary or are not covered because they are a
contract exclusion can be found in the Coding section of the Genetic Testing Services or Proprietary
Laboratory Analyses policies. Please refer to the appropriate Benefit Booklet to determine whether the
member’s plan has customized benefit coverage. Please refer to the list of Related Policies for more
information.

COVERAGE

Benefits may vary between groups and contracts. Please refer to the appropriate section of the Benefit Booklet,
Evidence of Coverage, or Subscriber Agreement for applicable laboratory testing and not medically
necessary/not covered benefits/coverage.

BACKGROUND

Epilepsy

Epilepsy is defined as the occurrence of 2 or more unprovoked seizures. It is a common neurologic disorder,
with approximately 3% of the population developing the disorder over their entire lifespan.

Classification

Epilepsy is heterogeneous in etiology and clinical expression and can be classified in a variety of ways. Most
commonly, classification is done by the clinical phenotype, ie, the type of seizures that occur. In 2017, the
International League Against Epilepsy (ILAE) updated its classification system that is widely used for clinical
care and research purposes. Classification of seizures can also be done on the basis of age of onset: neonatal,
infancy, childhood, and adolescent/adult.

Although genetic epilepsies are not discussed in the 2017 ILAE reporta 2010 ILAE reportidentified genetic
epilepsies as conditions in which the seizures are a direct result of a known or presumed genetic defect(s).
Genetic epilepsies are characterized by recurrent unprovoked seizures in patients who do not have
demonstrable brain lesions or metabolic abnormalities. In addition, seizures are the core symptom of the
disorder, and other symptomatology is not present, except as a direct result of seizures. This is differentiated
from genetically determined conditions in which seizures are part of a larger syndrome, such as tuberous
sclerosis, fragile X syndrome, or Rett syndrome.

Genetic epilepsies can be further broken down by type of seizures. For example, genetic generalized epilepsy
refers to patients who have convulsive (grand mal) seizures, while genetic absence epilepsy refers to patients
with nonconvulsive (absence) seizures. The disorders are also sometimes classified by the age of onset.

The category of genetic epilepsies includes a number of rare epilepsy syndromes that present in infancy or
catly childhood. These syndromes are characterized by epilepsy as the primary manifestation, without
associated metabolic or brain structural abnormalities. They are often severe and sometimes refractory

to medication treatment. They may involve other clinical manifestations such as

developmental delay and/or intellectual disability, which in many cases are thought to be caused by frequent
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uncontrolled seizures. In these cases, the epileptic syndrome may be classified as an epileptic encephalopathy,
which is described by ILAE as disorders in which the epileptic activity itself may contribute to severe
cognitive and behavioral impairments above and beyond what might be expected from the underlying
pathology alone and that these can worsen over time.

Genetic Etiology

Most genetic epilepsies are primarily believed to involve multifactorial inheritance patterns. This follows the
concept of a threshold effect, in which any particular genetic defect may increase the risk of epilepsy, but is
not by itself causative.> A combination of risk-associated genes, together with environmental factors,
determines whether the clinical phenotype of epilepsy occurs. In this model, individual genes that increase the
susceptibility to epilepsy have a relatively weak impact. Multiple genetic defects, and/or a particular
combination of genes, probably increase the risk by a greater amount. However, it is not well-understood
how many abnormal genes are required to exceed the threshold to cause clinical epilepsy, nor is it understood
which combination of genes may increase the risk more than others.

Treatment

The condition is generally chronic, requiring treatment with 1 or more medications to adequately control
symptoms. Seizures can be controlled by antiepileptic medications in most cases, but some patients are
resistant to medications, and further options such as sutgery, vagus netve stimulation, and/or the ketogenic
diet can be used.

Pharmacogenomics

Another area of interest for epilepsy is the pharmacogenomics of antiepileptic medications. There are a wide
variety of these medications, from numerous different classes. The choice of medications and the
combinations of medications for patients who require treatment with more than 1 agent is complex.
Approximately one-third of patients are considered refractory to medications, defined as inadequate control
of symptoms with a single medication. These patients often requite escalating doses and/or combinations of
different medications. At present, selection of agents is driven by the clinical phenotype of seizures but has a
large trial-and-error component in many refractory cases. The current focus of epilepsy pharmacogenomics is
in detecting genetic markers that identify patients likely to be refractory to the most common

medications. This may lead to directed treatment that will result in a more efficient process for medication
selection, and potentially more effective control of symptoms.

For individuals who have infantile- or early-childhood-onset epileptic encephalopathy who receive testing for
genes associated with epileptic encephalopathies, the evidence includes prospective and retrospective cohort
studies describing the testing yield. Relevant outcomes are test validity, symptoms, quality of life, functional
outcomes, medication use, resource utilization, and treatment-related morbidity. For Dravet syndrome, which
appears to have the largest body of associated literature, the sensitivity of testing for SCN7.4 disease-
associated variants is high (up to 80%). For other early-onset epileptic encephalopathies, the true clinical
sensitivity and specificity of testing are not well-defined. However, studies reporting on the overall testing
yield in populations with epileptic encephalopathies and eatly-onset epilepsy have reported detection rates for
clinically significant variants ranging from 7.5% to 57%. The clinical utility of genetic testing occurs primarily
when there is a positive test for a known pathogenic variant. The presence of a pathogenic variant may lead
to targeted medication management, avoidance of other diagnostic tests, and/or informed reproductive
planning. The evidence is sufficient to determine that the technology results in an improvement in the net
health outcome.

For individuals who have presumed genetic epilepsy who receive testing for genetic variants associated with
genetic epilepsies, the evidence includes prospective and retrospective cohort studies describing testing yields.
Relevant outcomes are test validity, changes in reproductive decision making, symptoms, quality of life,
functional outcomes, medication use, resource utilization, and treatment-related morbidity. For most genetic
epilepsies, which are thought to have a complex, multifactorial basis, the association between specific genetic
variants and the risk of epilepsy is uncertain. Despite a latge body of literature on associations between
genetic variants and epilepsies, the clinical validity of genetic testing is pootly understood. Published literature
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is characterized by weak and inconsistent associations, which have not been replicated independently or by
meta-analyses. A number of studies have also reported associations between genetic variants and antiepileptic
drug (AED) treatment response, AED adverse effect risk, epilepsy phenotype, and risk of sudden
unexplained death in epilepsy (SUDEP). The largest number of these studies is related to AED
pharmacogenomics, which has generally reported some association between vatiants in a number of genes
(including SCN71.A4, SCN2A, ABCC2, EPHX1, CYP2C9, CYP2C19) and AED response. Similarly, genetic
associations between a number of genes and AED-related adverse events have been reported. However, no
empirical evidence on the clinical utility of testing for the genetic epilepsies was identified, and the changes in
clinical management that might occur as a result of testing are not well-defined. The evidence is insufficient to
determine that the technology results in an improvement in the net health outcome.

CODING

Medicare Advantage Plans and Commercial Products

The following CPT code(s) are considered medically necessary for Medicare Advantage Plans and
Commercial Products when the above medical criteria above is met:

81419 Epilepsy genomic sequence analysis panel, must include analyses for ALDH7A1, CACNATA,
CDKL5, CHD2, GABRG2, GRIN2A, KCNQ2, MECP2, PCDH19, POLG, PRRT2, SCN1A,
SCN1B, SCN2A, SCN8A, SLLC2A1, SLCIAG, STXBP1, SYNGAP1, TCF4, TPP1, TSC1, TSC2, and
ZEB2

This code can be used for Genomic Unity® CACNA1A Analysis (Variantyx Inc)

02310 CACNA1A (calcium voltage-gated channel subunit alpha 1A) (eg, spinocerebellar ataxia), full gene
analysis, including small sequence changes in exonic andintronic regions, deletions, duplications,
short tandem repeat (STR) gene expansions, mobile element insertions, and vatiants in non-uniquely
mappable regions

RELATED POLICIES

Biomarker Testing Mandate

Genetic Testing Services

Proprietary Laboratory Analysis (PLA) and Multianalyte Assays with Algorithmic Analyses (MAAA)

PUBLISHED

Provider Update, May 2026
Provider Update, June 2025
Provider Update, September 2024
Provider Update, November 2023
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